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Welcome to SketchUp 4.0

@Last »
SOFTWARE

SketchUp for Windows is a deceptively simple, extremely powerful tool for creating, viewing, and
modifying 3D ideas quickly and easily. It was designed to offer the elegance and spontaneity of hand
drawing with the speed and flexibility of digital media.

As the leading AEC software application specifically tailored to the design exploration process, SketchUp
has been adopted by firms and universities of all sizes, all over the world. It is used to design and
visualize everything from hobbies and home improvement jobs to the largest and most complex
residential, commercial, industrial, and urban projects.

Anyone who loves sketching by hand yet finds using CAD cumbersome or frustrating will appreciate
SketchUp’s unique approach: Instead of requiring users to learn a vast, complicated set of commands,
SketchUp combines a compact yet robust tool-set with an intelligent “inference” guidance system that
streamlines the 3D drawing process. This lets you focus on what'’s important - your design. The result
is a design environment that supports the dynamic, creative exploration of 3D form, material, and light
without requiring large investments in training and support.

SketchUp is software designed to accommodate your personal design process. (Too often it is your
process that must accommodate software.) Start with massing and loose proportions, and then add
detail as you go. Or, if you need to draw more accurately, SketchUp can accept exact dimensions or
exchange precision data with industry standard CAD systems at any time. Unlike CAD, you can approach
design problems at the level of abstraction that is appropriate to your design goals, even as they change
throughout a project.

With SketchUp, you can modify forms, move walls, add floors, change components interactively, apply
and adjust materials, and more; all with just a few powerful tools. This is combined with unique real-
time rendering and dynamic presentation features to provide you with an impressive array of graphic
communication capabilities.

From the entire SketchUp team, thank you for purchasing SketchUp, and welcome to the SketchUp user
community.

Using this Guide

Familiarity with computer basics is all you need to use SketchUp. Continue with the Learning SketchUp
section of this guide for assistance with learning SketchUp if you are new to SketchUp. Otherwise, Read
the what'’s new in this release section of this documentation to become familiar with SketchUp’s new
features.
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Learning SketchUp

We have endeavored to make SketchUp straightforward and easy to learn. Like any design tool,
SketchUp takes a little getting used to at first, and attaining proficiency requires practice. For first-time
users who are more comfortable with a pencil than a mouse, it may take some time to attain the same
level of fluency as you have with traditional media.

Fortunately, many users report that the learning process is relatively painless and well worth the initial
time investment. The following information can help you learn more effectively.

Video Tutorials

Video Tutorials is perhaps the best way to learn SketchUp, as it allows you to fully visualize the dynamic
quality of the tools and drawing procedures. You can view them directly through the Help Menu:

Menu Access: ( Help > View Tutorials > Video Tutorials )

If you have a SketchUp CD-ROM inserted into your drive, the video training tutorials will play directly
from the CD-ROM. If not, your computer will try to go online and access streaming versions of the
tutorials from the SketchUp web site. If you have an lower internet connection, you may also download
the online tutorials to your hard drive so that they would play smoothly.

Note: The training videos require Internet Explorer version 5.0 or higher as well as the latest Windows
Media Player to run.

Written Tutorials

The tutorials included in this document are presented in three sections; Beginning, Intermediate, and
Advanced. SketchUp has many unique tools and procedures which work together in a special way.

We suggest that you finish the beginning block of tutorials first so that you'll be able to use SketchUp
effectively right away. It is also recommended that you complete the intermediate and advanced tutorials
sequentially, but once you have the basics down you should feel free to jump around to any subject you
wish.

Online Help

This online help provides a combination of three levels of information about SketchUp. You can use the
online help to find explanations of each feature (reference), learn how to perform some task using the
tools, or take a tour (tutorial) of SketchUp. The online help uses these conventions:

Note - Used to describe additional detail for a feature or aspect of SketchUp.

Warning - Used to identify issues that might cause problems for the user.

Menu Access: Menu > Menu Item - Used to identify a location for a specific menu item.
Menu > Menu Item - Used to identify a location for a specific menu item.

hyperlink - Used to identify a link to a related topic.
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Context Sensitive Help

Clicking on the Context Help button in the Standard Toolbar and then immediately clicking on any tool
button, dialog box, or menu command will open the online reference material to the appropriate topic.
You can also display information about any open dialog box by pressing the F1 key.

Menus

Many commands in SketchUp are accessible via both tool buttons, as well as by the pull-down menu
system. Scanning through the menu system can give you a good overview of SketchUp's features.

Menu Access: ( File, Edit, View, Camera, Draw, Tools, Window, Help )

Quick Reference Card

The Quick Reference Card, which is in PDF format and also available online, is handy to keep beside you
while learning the various tools. The quick reference is available using the Help > Quick Reference Card
menu item. The quick reference card is also placed in your SketchUp application directory upon install.

The Status Bar

The Status Bar is located at the bottom edge of the SketchUp Drawing window. The left side displays
tips about each drawing tool as well as special functions which are accessible via modifier keys. This is a
great way to discover advanced capabilities within each of SketchUp’s tools.

User Forum

The SketchUp forums are a great way to contact others in the user community. (http://www.sketchup.
com/forum) There, you can ask questions, make feature requests, offer advice, obtain 24 hour peer
technical support, share models and materials, submit work for criticism and feedback, or show us your
humorous side.

SketchUp Training

@Last Software provides beginning and advanced training courses for users who want a little extra help
from the SketchUp experts. Visit http://www.sketchup.com/class_live.php to see a list of beginning and
advanced training courses in your location.

M3N 5,384/
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SketchUp Concepts

SketchUp is unique by design. It is not CAD, not really a traditional 3D modeler, and not a renderer.
Most AEC software today is created exclusively for the representation of concrete information, as well as
data entry and retrieval. This is especially true of CAD systems. SketchUp, by comparison, is designed
to be a medium for the exploration of ideas and the synthesis of information. Although a full description
of this philosophy is beyond the scope of this document, the following tips can help you more quickly
understand what SketchUp is all about:

1. SketchUp Geometry

SketchUp’s patent-pending geometry engine is designed specifically for design exploration and works
very differently than those found in typical CAD and 3D modelling packages.

Perhaps the closest traditional media analogue to SketchUp is a chipboard or foam-core design study
model, where 3D forms are constructed from flat shapes attached together: A model may be created,
torn apart, and reassembled quickly to study massing and proportion, something that isn't feasible with
a more finished presentation model. When necessary or desirable, a model can be extremely accurate
and precise, but it can be very rough as well. While it is not necessary to model wall thickness, as one
thin piece of material is enough during early stages, you can build up volumes from multiple faces. As
a designer, you decide at all times what represents the appropriate level of detail and/or abstraction.
Beyond this point, however, the similarities to physical design models begin to fade away, and an
understanding of how SketchUp’s geometry engine works can provide insight into its idiosyncrasies.

The key to the malleability of SketchUp models lies in the geometric topology of the two basic drawing
elements it relies on; lines (also referred to as edges) and faces. For all SketchUp models, lines form the
basis of geometry as they connect together in 3D to provide a framework for faces, which are in turn
attached to those lines.

Faces, which are shapes bound to a plane, essentially fill the spaces between coplanar lines. In practice,
this works like an infinitely flexible handkerchief draped precisely over a wire mesh. Once connected

to each other, lines and faces are programmed to maintain an “awareness” of their surrounding
geometry. This awareness imbues your models with a great deal of intelligence compared with simple
CAD systems, yet at the same time provides greater design flexibility than many other systems. It also
enables SketchUp to provide advanced features such as Push/Pull and Auto-Fold via a deceptively simple
interface.

Although individual faces cannot be curved in one direction like the side of a cylinder or two directions
like the surface of a sphere, you can approximate just about any surface using multiple connected faces
shapes or Curved Face Sets, which have the appearance of a smooth, non-planar surface.

Faces depend on the lines that define their edges, so that deleting an edge also deletes any faces the
use that edge to define their boundary. The converse is not true, however. Deleting a single face does
not delete any of the edges that define it. Also, SketchUp always tries to merge basic geometry together
into one object. For this reason, it is important to make Groups and Components to keep geometry
separated.
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2. Just Draw It

There are many ways to create geometry in SketchUp, but the most direct is to simply draw it.

Like its traditional media counterpart, the Line Tool alone offers a tremendous amount of hidden
capability. When used with SketchUp’s unique Inference and Inference Locking features, it becomes one
of the most powerful digital 3D drawing tools available. Inference Locking lets you use any geometry
(both edges and surfaces) to reference distances, directions, and surfaces mid-command and without the
need for a snap grid. You can extend and intersect anything in your model, realign the Drawing Axes to a
particular surface, align planar relationships or intersections, and more... The possibilities are endless.

Drawing in SketchUp works like drafting on a drafting table but it's 3D. Inference Locking is your 3D-T-
Square, and the lines and planes in your model replace all your old drafting triangles and templates.

3. Be Very Loose or Very Accurate

It's easy to experiment with geometry in SketchUp without worrying about dimensions, but its just
as easy to be highly accurate. SketchUp always lets you enter and re-enter precise values which are
displayed in the Value Control Box. This includes distances, lengths and widths, arc bulges, the radius
and segmentation of a circle, Multi-Copy arrays, etc. Until you move on to another tool or command,
you can re-enter your values indefinitely.

This allows you to be very abstract, very precise, or anywhere between at anytime during the design
process.

4. Layers

Layers in SketchUp work very differently from most CAD and Illustration packages. In other software,
layers create a new “universe” for data, and thus provide complete separation for objects within them.
This allows layers to be individually hidden or locked without impacting objects on other layers.

Unfortunately, this approach does not work so well with SketchUp geometry, where geometry on
different layers depend on each other and are fundamentally inter-connected. In order for the SketchUp
geometry engine to work properly, geometry on different layers must depend on each other. This is a
departure from layer systems you may be accustomed to. At the same time, it is important for SketchUp
files to maintain “round-trip” compatibility with CAD systems, which rely heavily on layers. Thus, layers
are supported, but they work differently:

In SketchUp, a layer is not so much a dimensional space as it is an attribute of geometry. Elements and
objects on different layers remain fully interconnected with one another. This makes SketchUp layers
useful primarily for visibility management, rather than as an organizational container.

Fortunately, Groups and Components DO encapsulate and separate geometry in a way that is congruent
with other layer systems. You can achieve the same kind of layer behavior you may be accustomed to by
first making groups or components BEFORE placing elements on different layers.
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5. Make Groups and Components

The best way to organize a SketchUp model is to make Groups and Components. Geometry that is
not grouped or stored within a Component will always try to merge with other geometry. Groups and
Components also allow the layer system to function in a more CAD like manner, and they enhance
performance of redraw and drawing operations.

Making a Group is like defining objects or building blocks. They can be quickly created, edited in place,
and used to quickly re-select portions of your model. Groups may also be nested and edited within other
Groups or Components.

Components are similar to blocks in CAD, as they allow you to easily re-use existing drawing parts. They
also act like a “kit of parts”, in that once many components are placed in your scene, any changes to one
instance affects them all. This allows you to easily modify standardized parts of a model. Any model can
inserted as be a Component in any other model.

You can also put any Components you don't need to see for the current drawing task onto a layer that
you turn off. When a Component is placed on a layer that is off, everything within the Component is
turned off, regardless of how it is defined internally.

6. Viewing Your Model

As you work, you may find yourself spending a great deal of time going between drawing tools and
viewing tools. For this reason, SketchUp offers many viewing operation shortcuts that can greatly
enhance your efficiency.

First, a three-button scroll wheel mouse is key. The three most often used view tools — Orbit, Zoom, and
Pan, are accessible via the middle mouse scroll wheel at any time. This allows you to modify your view
without having to leave your drawing tools.

e To Orbit: Press down on the wheel as you would a button and move the mouse.
e To Zoom: Scroll the wheel up and down.

e To Pan: Press down on the wheel and hold down the Shift key.

Using these methods is many times faster than clicking back and forth between view tool buttons on
the Toolbar. Assigning custom Keyboard Shortcuts can also provide a vast speed improvement to all tool
activation operations.

7. Use Pages

In SketchUp, Pages are much more than just saved views. The settings of a page work like special filters,
allowing it to recall or ignore any combination of settings. If a particular property setting is saved with

a page, SketchUp will enable that setting when that page is activated. If a property is not saved with a
page, SketchUp will use the setting that previously existed. (usually from the previous page or what you
had set manually).

This allows you to create quick shortcuts to a specific viewpoint, a set of rendering display settings, a
specific time and place for shadows, a nhamed set of visible layers, a selection of hidden objects, a section
cut activation, or any combination thereof.

Pages, particularly when being activated from a Tour Guide slideshow, can be especially valuable during
presentations, as it frees you from having to interact with a computer and allows you to focus on
communicating with your audience.
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8. File Embedding

Like most applications, you can bring other files into your SketchUp drawings. Most programs rely on
file linking rather than embedding for the simple reason that it keeps things simple and efficient for the
computer. SketchUp, on the other hand, will link to and embed a copy of textures, Components, and
Image Objects in order to keep things simple for YOU. The reasoning behind this is simple: If you send
a file to a client or a co-worker, it should look exactly the same when they open it up on their screen.
Period.

This does create additional burdens on hard drives and bandwidth, but that is far less expensive than
the costs imposed on your time and the time of your clients when things don’t work smoothly. Have you
ever sent a linked file to someone and somehow not all the pieces were sent? They have to respond and
inform you that it's broken, you have to deduce what’s missing, resend additional files, explain where
they go, and so on. It can be difficult and a huge waste of time to talk someone through “rebuilding”
something, especially if they aren’t very experienced with computers, all of which works against your
bottom line. Computer resources are valued in pennies, but a professional’s time is worth much, much
more.

This use of embedding can, however, cause your files to expand with a lot of unwanted data. The
following tips can help keep your files lean and mean:

Components

If you place a Component then delete it, the definition of that component remains in your file. You can
purge any unused component definitions through the component browser. Also, try to keep the detail in
Components appropriate to their purpose, as the aggregate file size can quickly become large.

Materials

Materials get stored in @ manner similar to components. A material with only color information is tiny, but
materials with textures can get fairly large, depending on the fie size of your texture. Try to keep texture
resolution as small as needed and no bigger, and when appropriate, using compressed formats such

as JPEG or PNG to keep the file size down. Like components, you can purge unused materials via the
Materials Palette.

Image Objects

Image Objects use lots of space just like textures do. The best strategy is to make sure your objects are
at a resolution and format that are appropriate for their intended use. A picture on a desk in a building
doesn’t need to be more than a few kilobytes, and a site plan can still be traced over if it is scanned at a
low resolution.

FTWARE™
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9. OpenGL Rendering Performance

There are two major “bottlenecks” for 3D performance in SketchUp. These are fill rate and transform.

Fill Rate

Fill rate has to do with how much screen real estate your system can “paint”. If SketchUp uses software
OpenGL, make a single rectangle, paint it with a brick texture, then zoom so that the rectangle fills your
screen, the rendering speed will drastically slow down. That'’s because your CPU isn't very good at filling
your screen with texture. 3D Video cards have a specialized GPU (graphics processing unit) that takes
over this filling function. These cards are a must if you run at high screen resolution, (doubling your
screen resolution increases the area to be filled by a factor of four) use a lot of textures, or like to run
with shadows, transparency, image objects, etc. In the last few years, these specialized 3D video cards
have become very affordable and can provide significant performance enhancements (up to 3,000%) on
computers that have them installed. In general, they do NOT, however, help with geometry calculations,
or transform.

Transform

This second bottleneck has to do with how much geometric detail your CPU can handle. SketchUp is
designed for design exploration, and as described above, each of the face and edge entities are a lot
more “aware” of the other elements around them than in 3D modeling or CAD applications. This means
that your CPU has to do more work to process the geometry of a SketchUp model. This also means that
if you have a lot of edges and geometric detail in your model, it’s likely that your video card may not be
where the slowdown is happening. A good way to test this is to resize your window to a very small size.
This cuts down the fill rate requirement quite a bit thereby bypassing most of the video fill rate issues. A
heavy model will still run slowly. Aside from using as little detail as is necessary, the only way to improve
the transform performance is to upgrade your CPU: The faster, the better.

10. Model Performance

One of the things that makes SketchUp so usable is the way it maintains internal geometric relationships
described above. In addition, SketchUp is constantly anticipating your actions by way of pre-calculating
inference lines, and faces are always “2-sided”. All this requires more computer resources than standard
CAD and 3D software, and large, detailed files can become unwieldy and slow.

Key to avoiding this, perhaps more so than any hardware upgrade, is to follow the following guidelines:

Appropriate Level of Abstraction

With digital media, it can be very tempting to cram a ton of geometry into a single model. With physical
models, if you need to show two vastly different scales, like, say, a site layout and a wall detail, it's much
more efficient to just make two different models, each at the appropriate size and level of abstraction.
Making one model that does it all would start to work against you pretty quickly, as you’d wind up
working on a very intricate level with a small scale model, and having to work with a lot of material on

a large scale one. In the end, making two separate models that each focus on accomplishing the two
particular goals produces better models and requires less work. The same principal applies in the digital
realm and can be used to pare down overhead in SketchUp.
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Appropriate Level of Detail

Try to use only the level of detail you need. If your model is a group of buildings on a large site, and you
have wisely used window components, those windows benefit from being as simple as possible. Modeling
every last mullion and connection detail can be counter-productive, and is probably better suited to

a separate model. Better still, ask yourself whether or not the windows even necessary. A large site
massing model may be successful representing building massing alone.

This applies to vegetation, people, site contours, etc. In general, the simplest possible level of detail that
accomplishes your overall design exploration and communication goals is the best way to go.

Use Components as Proxy Stand-Ins

Another good strategy is to keep a project broken up into smaller parts and using Components to swap
out proxies when you don’t need them. For example, you can have a very rough site model that you
bring in to replace a detailed site while editing buildings, and then swap the detailed model back in when
you're creating presentation images.

11. Material Color exploration

With SketchUp, you can explore the relationships between form and material in ways not practical, or
even possible, using other software or traditional methods. By allowing you to assign a material THEN
pick its color, you can visualize relationships directly and immediately, thus avoiding a lot of the trial-
and-error necessary with other software applications. Also, by colorizing textures, you can make a single
texture file into a wide variety of materials directly in SketchUp.

This color relationship exploration capability combined with the ability to color-shift textures makes
SketchUp’s material system very different from other applications: The process is more important than
the result... and the journey really is the destination.
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What's New in this Release?

SketchUp 4.0 contains the following enhancements and new features:

° User Interface Modifications

The user interface has been modified in several ways to better facilitate the design process:

o Menus have been redesigned to allow learning the program on both platforms easy: Files
(opening, closing, import, exporting), Edit (selecting, deleting, hiding, and entity-level
editing), View (items that affect the visibility of items in the work space and the rendering of
your model), Camera (viewing your model), Draw (creating geometry), Tools (manipulate
geometry), Window (settings dialogs and other workspace items), and Help (learning to use
SketchUp).

o Many of SketchUp’s dialog boxes have been enhanced such that they can remain open while
you work on your model. This “modeless behavior” allows you to explore design options while
simultaneously working with your model. In fact, most all options under the View menu now
invoke a modeless dialog box.

o  The Preferences dialog box only contains program preferences while other, model-specific
settings , are within a new Model Info dialog box under the View menu.

o The Entity properties dialog box, now called “Entity Info” gives you information about the
currently selected entity or multiply selected entities. Additionally, this dialog box contains
a material swatch that you can click on to edit the material painted on the of entity without
having to invoke the Materials Browser.

o A new entity specific sub-menu item on the Edit menu has been added to give you convenient
access to the context commands for the currently selected entity. This feature is particularly
useful for users who have a single button mouse or pen tablet.

o Indications of inference locking have been visually enhanced by bolding the inference rubber
band to four pixels, making it easier to determine that you are locked to an axes. Press the
Shift key to activate this enhancement.

e New "Follow Me™” Tool

A “Follow Me™” tool has been added to allow any profile to be pulled or pushed along any path, surface
profile, or edge.

e New Texture Positioning

SketchUp’s new Texture Positioning feature allows textures to be placed, scaled, rotated, and corrected
for perspective distortion, directly on a surface. This feature allows the user map images to an
existing model.

e New Projected Textures

SketchUp’s new Texture Positioning feature also allows textures and images to be wrapped over forms as
though “projected” onto the form. This feature is useful for projecting an image on to terrain.

e New Ruby API for creating SketchUp macros

A new Ruby application programming interface (API) allows users to write macros to automate almost any
task within SketchUp. This API allows you to perform endless actions such as spinning a model,
creating pre-defined shapes, and creating a door generator.
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@Last Software provides unlimited technical support for SketchUp via email. Support is limited

to the English language. Currently, we do not offer technical support for the Ruby Application
Programmers Interface (API) or for any Ruby scripts created by third parties. We encourage posting
Ruby API questions to our SketchUp Ruby API Forum. General Ruby information may be obtained at
http://www.ruby-lang.org/en/.

We reserve the right to change this policy at any time.

e New Intersection capabilities

With the Intersector, any geometry can be intersected with other geometry, automatically creating
the edges along the intersecting geometry. This feature allows you to combine geometry to easily
create complex shapes.

e New "Face Me™” behavior for 2D components

2D components, such as trees and people, can be turned into billboard objects, which always face
the camera. This feature speeds performance by allowing you to use far fewer polygons to describe
very complex objects, while maintaining a 3D look and feel.

® Component Browser enhancement: The Component Browser allows you to view components
visually or by name.

® Ability to delete (purge) a material that is used in a model

The Materials Browser allows you to select and purge “in use” materials. This feature is invoked by
context clicking (right-clicking) on a swatch in the “in use” tab of the materials browser and selecting
Delete. SketchUp gives you the option to revert objects to the default material while the selected
material while purging the material from the model.

® Zoom Extents for selected entities: Zoom Extents can be performed on additional entities
through a context commands menu item.

® Enhanced multiple page editing in the Page Manager

The Page Manager allows you to select multiple pages and assign or reassign attributes across the
set of pages. This feature is particularly useful in managing changes during animation modeling.

® Rectangle Tool enhancements: The Rectangle Tool contains new “constrain to square” and
“constrain to golden section” feature allowing you to create perfect squares and golden sections (for
classical proportioning).

® Text Tool default labels: The Text Tool contains default labels for entities, such as component
names for components, square footage for a rectangle, and length for an edge.

® Layers enhancement: The contents of a layer can now be deleted without affecting other layers.

® Enhanced AutoCAD support: An improved AutoCAD importer allows you to import AutoCAD
2004 drawings and additional entities, such as solids and splines.

® Mouse control enhancement: The input for three button mice has been improved such that you
can now use of middle mouse wheel in conjunction with the left mouse button to activate the Pan
Tool.

® New Camera Field of View Tool: The Camera menu contains a Field of View Tool allowing you
to modify your perspective of your model by dragging your mouse.

® Check model for invalid geometry: A Check Validity button has been added to the Statistics

sydaouo) dnyoiaxs
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panel of the Model Info dialog box. When depressed, this button scans your file, reports any invalid
geometry, and attempts to fix any problems.

o New Templates Feature: Common settings, such as units, location, and background colors, and
geometry can be saved in templates which can be loaded automatically when starting SketchUp or
creating a new document.

s 5UG

o SPLA W‘E‘;
New BugSplat integration: BugSplat technology has been built into the
product for capturing information pertaining to irrecoverable errors. This feature will help @Last
Software create the most stable products in the industry.

SketchUp ‘
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Application User Interface

Drawing Window

The Drawing Window is where you create and visualize your model.
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The main parts of the Drawing Window are the Title Bar, the Drawing View, the Status Bar, and the Value
Control Box.

Title Bar

The Title Bar (at the top of the Drawing Window) contains the standard Windows controls (close,
minimize, and maximize) on the right, and the name of the document open in the window.

When you start SketchUp, a blank Drawing Window will appear, with the name “Untitled”, indicating that
you have not yet saved the document.
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Menus
Menus appear below the title bar. The majority of SketchUp’s tools, commands, and settings are available

through the menus. The menus that appear by default are: , File, Edit, View, Camera, Draw, Tools,
Window, Help.

Toolbars

The Toolbars, which appear below the menus and along the left side of the application, contain a user-
customizable set of tools and controls.

Drawing Area

The Drawing Area is where you work on your model. The 3D space of the Drawing Area is identified
visually by the Drawing Axes.

Status Bar

The Status Bar is the long gray rectangular area at the bottom of the Drawing window.

I prat] : ey

Select end point or enter value, Length 5' 7 9/16" S

The left side of the Status Bar provides command prompts and SketchUp status messages. These
messages vary depending on what you’re doing, but in general they offer descriptions of commands,
guided instructions on using each tool, and reminders about a modifier keys and how they modify the
function of the active tool.

Sometimes your window is not open large enough to see the entire message, in which case you may
want to make it larger using the resize handle.

Value Control Box (VCB)

The right side of the status bar contains the Value Control Box (VCB). The VCB displays dimensional
information while you draw, and can accept typed values as well.

Window Resize Handle

To the right of the VCB is the window resize handle which you can use to change the size of the Drawing
Window.

SketchUp ‘
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Toolbars
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SketchUp's Toolbars are similar to those in other windows applications. They are tool strips that can
contain a variety of different SketchUp controls. They can be detached by clicking and dragging the
control strip, resized from the corners, then re-docked to the edge of the Drawing Window to suit your
preferences.

You can control whether each toolbar is displayed under the ( View > Toolbars ) Menu.

Standard Toolbar

The Standard Toolbar contains a variety of tools which help with file and drawing management, as well as
shortcuts to printing and help operations. These include New, Open, Save, Make Component, Cut, Copy,
Paste, Erase, Undo, Redo, Print, Preferences, and Context Sensitive Help.

Standard ]
DEE & $BRB X v o & e

Edit Toolbar

The Edit Toolbar contains geometry modification tools. These include the Select Tool, Paint Tool, Offset
Tool, Push/Pull Tool, Move Tool, Rotate Tool, Scale Tool, and Erase Tool.

Edit ]
h>F& S+ 0 &

Drawing Toolbar

The buttons on the Drawing Toolbar activate the Rectangle Tool, Line Tool, Circle Tool, Arc Tool, Polygon
Tool, Freehand Tool, Dimension Tool, Text Tool, Measure Tool, and Protractor Tool.

Drawing ___________________F|
U0 b &Gs o6&

Camera Toolbar

The buttons on the Camera Toolbar activate Viewing Tools such as the Orbit Tool, Pan Tool, Look Around
Tool, Walk Tool, Zoom Tool, Zoom Window Tool, Zoom Extents Tool, and the Undo View Change Tool.

Camera x|
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Display Modes Toolbar

The buttons on the Display Modes Toolbar are shortcuts to SketchUp’s Display Options, including
wireframe, hidden line, shaded, shaded with textures, and X-ray transparency.

Display Modes 3|
808 6| &

Views Toolbar

The buttons on the Views Toolbar are shortcuts to SketchUp’s Standard View Presets. The bottom view is
not included, but is available from the View Menu.

views K|
HEEAd DS

Layers Toolbar
The Layers Toolbar provides quick access to several often used layer operations:

Layers x|
| W' Laver - | =

Display the Current Layer

When nothing is selected, the current layer name is displayed in the toolbar and has a check mark next
to it. Any new entities you draw will be assigned to the current layer.

See What Layer an Entity is On

If you select an entity, the layer it is assigned to will be displayed in the toolbar with a selection arrow
next to it.

Change the Layer Assignment of Entities.
To change the layer of an entity, select it and choose a different layer from the list provided.

Bring up the Layers Manager.

The button on the right hand side displays the Layers Manager, which allows you to create new layers,
control their visibility, and more.

SketchUp ‘
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Shadows

The Shadows Toolbar offers a compact way to control shadows. It includes a button to launch the full
Sunlight and Shadows Options dialog box, a button to enable/disable shadows, and controls for setting
the time of year and time of day.

Shadows x|
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Section Planes

The Section Toolbar allows you to conveniently execute common section functions. The controls include
a button for adding a new Section Plane to the current editing context, a button that enables the Section
Cut Effect, and one that enables the display of Section Plane objects themselves.

Section...F5 |
o E

Large Toolbar Buttons

The Large Toolbar Buttons Menu item toggles on and off large toolbar buttons. These can enhance
usability on tablets or high resolution displays.
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Menus

SketchUp Menu

The SketchUp Application Menu contains commands that control the SketchUp application, including
commands to show and hide SketchUp, application preferences, and the SketchUp license manager.

About SketchUp

The About SketchUp menu item activates the About SketchUp panel, which gives you information about
the version of SketchUp you are currently running, as well as support contact information and a link to
the SketchUp web site.

Preferences...

The Preferences... menu choice opens SketchUp’s application preferences, where you can set various
global behaviors for the program.

License...

The License menu choice gives you access to SketchUp’s licensing panel, which you can use to enter a
new License, determine which licence’s are currently in use, and see a list of all available licenses. To
enter a new license, follow the directions that came with it.

Services

The Services menu gives you access to Mac OS X's system-wide Services, which may vary from
computer to computer depending on what additional functionality your other applications may have
installed.

Hide SketchUp

The Hide SketchUp menu choice will hide SketchUp and all of its open drawing windows, allowing you

access to other programs running in Mac OS X. To return SketchUp to view, click on its icon in your Dock.

Keyboard Shortcut: Command-H

Hide Others

The Hide Others command will hide all visible applications except SketchUp allowing you to focus on
SketchUp alone. To return other applications to view, click on their icon in your Dock.

Show All

The Show All menu choice unhides all running programs in Mac OS X.

Quit SketchUp

The Quit SketchUp menu choice quits SketchUp and closes all open documents. You will be given an
opportunity to save any unsaved work before SketchUp quits.

Keyboard Shortcut: Command-Q

SketchUp ‘
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File Menu
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The File Menu contains commands that relate to SketchUp documents, including commands to create,
open, save, print, import, and export documents.

New

Choosing New closes the current model and creates a new SketchUp document. If you have not saved
changes to the current model, you will be prompted to do so. (If you need to view or edit multiple
documents simultaneously, you can launch another SketchUp application window instead.) If you have
selected a , SketchUp will use the settings in this file to define the initial document state.

Keyboard Shortcut: Ctrl+N

Open...

Choosing Open launches the File Open dialog, which allows you to open a previously saved SketchUp
document. If an unsaved model is already open, you will be prompted to save changes if heeded before
it is closed.(If you need to view or edit multiple documents simultaneously, you can launch another
SketchUp application window instead.)

Keyboard Shortcut: Ctrl+0

Save

The Save command saves the currently active SketchUp document to your file system. If you wish
to quit SketchUp with unsaved open documents, SketchUp will prompt you to save your work before
continuing.

Keyboard Shortcut: CTRL+S

Tip: If Create Backup is enabled under the General Tab of Preferences, the existing file will be converted
to a backup file, and the new drawing will be saved as the currently saved .skp. This can help
preserve your data if you accidentally overwrite something.

Tip: It's good to save often. You can have SketchUp automatically save for you at a specific time
increment by enabling the Auto-save under the General Tab of Preferences.

Save As...

This opens the Save As dialog box to the current document’s folder. From there you can save the current
drawing as a new document. (It can have a new name, or can be saved to a different folder.) The new
file will then becomes the current document.

Save a Copy ...

The Save a Copy command creates a new document based on your current model and prompts you
to save it. This does not overwrite or close the current file you are working on. It is handy for saving
milestone copies or tentative schemes as you work.

Revert
The Revert command allows you to revert your current document to its last saved state.
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Export

The Export submenu gives you access to SketchUp’s export functionality, which is useful for sharing your
work with other people or taking your drawings to other applications. You can export your SketchUp
model as a 3D Model, a 2D Graphic, a Section Slice, or an Animation.

3D Model...

Choosing 3D Model... allows you to export to 3D formats, including the AutoCAD 2000 DXF and DWG,
AutoCAD R14 DXF and DWG CAD formats, as well as the 3DS and VRML modeling formats.

2D Graphic...

This command allows you to export 2D raster, or pixel-based images and dimensionally accurate,
resolution independent 2D vector drawings. Pixel-based images can be exported in JPEG, PNG, TIFF, BMP,
TGA, and Epix file formats. These formats allow you to capture the image exactly as you see it on your
screen, including shadows and textures. You can also specify the image size in pixels, allowing you to
export images in much higher resolution as well as apply anti-aliasing, which eliminates the jagged look
of pixellation. Keep in mind that larger images will take longer to generate.

Vector images can be exported in PDF, EPS, DWG, and DXF file formats. This makes it easy to send your
SketchUp ideas to a plotter, quickly integrate them into construction documentation, or even further
refine them using vector-based illustration software. Note that vector output formats may not support
certain display options, such as shadows, transparency, and textures.

Section Slice...

The Export 2D Section Slice menu item allows you to output dimensionally accurate 2D section slices
directly in standard vector formats.

Animation...

Choosing Animation... exports a pre-rendered animated video file of the page sequence you've
created. This makes it easy burn your TourGuide Presentations to CD or DVD, as well as create smooth
animations of complex models.

N
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Insert
SketchUp allows you to insert information from other files into your SketchUp drawings.

Component...

This command allows you to place another SketchUp file into your drawing as a Component. This is
useful for referencing external information, managing the level of detail in your model, and editing
many instances of repeated geometry. Alternately, you can simply drag and drop a SketchUp document
directly into the Drawing Window.

Image...

This command places a pixel-based raster image into your drawing as an Image Object. Alternately, you
can simply drag and drop an image file directly into the Drawing Window.

Image As Texture...

This command places a pixel-based raster image into your drawing as a material that can be applied to
any surface.

DWG/DXF...

This option allows you to bring AutoCAD DWG and DXF files into your SketchUp model. Supported
AutoCAD entities include lines, arcs, circles, polylines, faces, entities with thickness, 3D Faces, and nested
blocks. The imported geometry will be converted to SketchUp lines and faces on the appropriate layer,
and will come in as a Group. Once a drawing is imported, you may have to Zoom Extents to see it.

Print Setup...

This gives you access to the print setup control, where you can choose and configure the printer and
page properties you wish to use for printing.

Print Preview...
This generates a preview of how the print will appear on the paper using the specified print settings.

Print...

The Print... menu choice opens the Print Dialog Box, which enables you to print the current SketchUp
document’s Drawing Window to the currently selected printer.

Keyboard Shortcut: Control+P

(Recently Opened File List)
This is a list of recently opened SketchUp files. Choosing any of these will open the file.
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Exit
Choosing exit closes the open document and closes the SketchUp application window. You will be given
an opportunity to save any unsaved work before exiting.
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Edit Menu
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The Edit Menu contains commands that operate on geometry and operations inside SketchUp
documents. These include cut/copy/paste commands, visibility operations, and commands for creating
and editing groups and components.

Undo

The Undo command will undo the last drawing or editing commands performed. SketchUp allows you to
undo all operations you have performed one at a time up to the last state at which you saved your file.
The number of undos may also be limited by available memory. The opposite of Undo is Redo, which
returns the last undo to its previous state.

Keyboard Shortcut: Ctri+2Z

Note: Undo works for any creation or modification of geometry, but it does not work for view changes.
To undo a view change, use the Undo View Change Tool.

Redo
The Redo Command cancels Undo operations, stepping forward in the modification history.

Keyboard Shortcut: Ctrl+Y

Cut

The Cut command removes the selected elements from your model and places them in the Clipboard.
The contents of the clipboard may then be inserted back into any open SketchUp document by using the
Paste command.

You can use Cut, Copy and Paste to move geometry between open SketchUp windows. Contents of the
clipboard will remain on the clipboard until replaced with either a Cut or a Copy operation.

Keyboard Shortcut: Ctri+X

Copy

The Copy command copies the selected items to the Clipboard without deleting them from the model.
The contents of the clipboard may then be inserted back into any open SketchUp document by using the
Paste command.

You can use Cut, Copy and Paste to move geometry between open SketchUp windows. Contents of the
clipboard will remain on the clipboard until replaced with either a Cut or a Copy operation.

Keyboard Shortcut: Ctrl+C

Paste

The Paste command copies the contents of the clipboard into the current SketchUp document. The
pasted objects will be attached to and placed by the point of the cursor, allowing you to position the new
geometry when it is pasted. Click to “drop” the pasted objects in place.

You can use Cut, Copy and Paste to move geometry between open SketchUp windows. Contents of the
clipboard will remain on the clipboard until replaced with either a Cut or a Copy operation.
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Keyboard Shortcut: Ctri+V

Erase
The Erase command removes the current selection from your model.

Keyboard Shortcut: Delete

Select All
Choosing Select All selects all selectable items the model.

Keyboard Shortcut: Ctri+A

Deselect All
The Deselect All command clears the selection set, deselecting any currently selected items in the model.

Keyboard Shortcut: Ctrl+T

Hide
Makes invisible any selected object. Hiding geometry can help simplify your current view, or to enable
viewing and working inside closed objects.

Unhide

Selected

Makes visible any selected hidden object. To select hidden geometry, make sure you have Show Hidden
Geometry enabled under the View Menu.

Last
Makes visible the last object or objects hidden with the Hide command.

All
This unhides all hidden geometry in your current document.

Construction Geometry

Hide
Makes all Construction Lines in the drawing invisible.

Unhide
Makes all Construction Lines in the drawing visible.

SketchUp ‘
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Erase
Deletes all Construction Lines from the drawing.

Make Component...
This creates a Component from the selected geometry.

Make Group
This creates a Group from the selected geometry.

Close Group/Component
If you are In-Place Editing a Group or a Component, you can exit by using this command.

Intersect With Model

Complex geometry in SketchUp can be easily created using the Intersect With Model command. This
command allows you intersect two elements, such as a box and a tube, and automatically create new
faces where the elements intersect. These faces can then be pushed, pulled or deleted to create new
geometry.

Entity Commands Sub-Menu

This sub-menu presents all of the commands available to manipulate the currently selected entity (which
are the same as the commands found in the entity’s context command menu). The sub-menu’s name
and contents will change depending on the item that you have selected.

@Last "
32 SOFTWARE



SketchUp 4.0 User Guide

Window Menu

The Window Menu contains commands that modify the appearance of SketchUp’s Drawing Window.

Model Info
Displays the Model Info dialog box.

Entity Info
Displays the Entity Info dialog box for the currently selected entity.

Materials Browser
Displays the Materials Browser .

Material Editor
Displays the Materials Editor dialog box.

Components
Displays the Component Browser.

Layers
Toggles the display of the Layer Manager.

Pages
Launches the Page dialog box. The current Page will be highlighted.

Display Settings
SketchUp has four basic Display Styles that determine the appearance of the model view. These are

Wireframe, Hidden Line, Shaded, and Shaded with Textures. You can also activate X-ray transparency,
profile lines, jitter lines, and extended edges.

Shadow Settings
Displays Shadow Settings dialog box.

Soften Edges
Displays the Soften Edges dialog box.

SketchUp ‘
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Preferences

The Preferences... menu choice opens SketchUp’s application preferences, where you can set various
global behaviors for the program.

Ruby Console
Displays the Ruby Console where you can type Ruby commands.

Last »
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Camera Menu

The Camera Menu contains commands for altering the point of view of the model.

Previous
The Previous command will undo the last camera command performed.

Standard

This submenu provides access to the standard model views: Top, Bottom, Front, Right, Back, Left, and
Isometric. Selecting any of these will immediately set your active drawing window to that view.

9oe4I9juI J9sn uonedlddy A

Perspective

This switches between Perspective and Paraline, the two modes of spatial visualization that are available
in SketchUp.

Field of View

Invokes the zoom tool in Field of View mode allow you to widen or narrow your field of view.

Orbit
Invokes the Orbit Tool.

Pan
Invokes the Pan Tool.

Zoom
Launches the Zoom Tool.

Zoom Window
Launches the Zoom Extents Tool

Zoom Extents
Launches the Zoom Window Tool.

Position Camera
Allows you to precisely position camera at eye-height or from an exact point to an exact point.
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Walk

Invokes the Walk Tool for maneuvering through your SketchUp model as if you were walking.

Look Around

Invokes the Look Around Tool which pivots the camera around a stationary point at the point of view.

Last »
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View Menu

The View Menu contains commands for displaying your model.

Toolbars

Toggles on and off all the toolbars: Standard, Edit, Drawing, Camera, Display Modes, Views, Layers,
Shadows, and Section Planes. The ‘Large Toolbar Buttons’ option toggles on and off large toolbar buttons,
which can enhance usability on tablets or large-resolution displays.

Hidden Geometry

In order to be able to selectively Unhide hidden geometry, you must be able to select it. SketchUp
provides a way to do this through the Show Hidden Geometry command. Show Hidden Geometry
displays hidden geometry with a light cross-hatch pattern that enables you to select it. Once selected,
hidden geometry can be made visible again with the Unhide command.

The View Menu contains commands that modify the appearance of SketchUp’s Drawing Window,
display the Toolbar controls, and modify the way that SketchUp visualizes the geometry in your model
(Perspective, Standard Views, Display style, etc.)

Section Planes
Toggles display of the Section Planes in your model.

Section Cut
Toggles display of any Section Cuts in your model.

Axes
The Show Axes command toggles the display of the Drawing Axes on and off.

X-ray
Activates X-ray mode.

Rendering

SketchUp has four basic Rendering Styles that determine the appearance of the model view. These are
Wireframe, Hidden Line, Shaded, Shaded with Textures, and Monochrome. You can also activate edge
rendering styles: profile lines, jitter lines, and extended edges.

Component Edit

Alters display when editing components. The Show Rest of Model option will toggle the display of the
model when editing a component. The Show Similar Components option will toggle the display of similar
components on and off when editing a component.

SketchUp ‘
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Page Tabs
Toggles Page Tabs at top of Drawing Window on and off.

TourGuide

Launches the TourGuide Settings dialog box, which allows you to adjust how pages are displayed using
the TourGuide page interpolation system, as well as the TourGuide slide show.

Draw Menu

The DrawMenu gives you access to all of SketchUp’s drawing tools and provides an alternative to using
the Tool Toolbar or Keyboard shortcuts.

Line
Invokes a Line Tool used to draw single lines, multiple connected lines, or closed shapes.

Arc

Invokes a Arc Tool used to draw Arc entities, which are comprised of multiple connected straight line
segments but can still be edited as an arc curve.

Freehand

Launches a Freehand Tool used to draw irregular, coplanar connected lines in the form of Polyline Curves
or simpler Freehand Sketch Objects.

Rectangle

Launches a Rectangle Tool used to draw rectangular faces, specified by clicking at two opposite corners
of the desired shape.

Circle
Invokes a Circle Tool used to draw Circle Entities.

Polygon

Invokes a Polygon Tool used to draw regular Polygon Entities inscribed within a circle with anywhere
between 3 to 100 sides.
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Tools Menu

The Tools Menu gives you access to all of SketchUp’s Construction tools and provides an alternative to
using the Tool Toolbar or Keyboard shortcuts.

Select

The Select Tool allows you to specify which drawing entities to work with when using other tools or
commands. While you can build a complex selection set by manually adding or subtracting individual
entities, the Select Tool offers many automated features that can greatly speed your work flow.

Eraser

The Eraser Tool is used primarily to delete edges, Construction Lines, and objects from the Drawing
Window. It also offers secondary functions such as hiding and softening edges.

Paint Bucket

The Paint Bucket Tool is used to assign Materials (colors and/or textures) to entities in your model.
You can use it to paint individual elements, fill a number of connected faces, or replace a material with
another throughout your model.

Move

The Move Tool allows you to move, stretch and copy geometry. It can also be used to rotate
Components.

Rotate

Use the Rotate Tool to rotate drawing elements as well as single or multiple objects within a single
rotation plane. Also, by selecting only a portion of an object, the Rotate Tool can be used to stretch and
distort geometry.

Scale

The Scale Tool allows you to resize and stretch selected geometry relative to other elements in your
SketchUp model.

Push/Pull

The Push/Pull Tool is used to distort and re-proportion faces of your model. Depending on the nature of
geometry you use it on, it will displace, extrude, re-attach, and/or subtract faces. It is valuable both as a
massing exploration tool and as a precise construction tool.

Follow Me

The Follow Me Tool is used to extrude faces along a path such as an edge or line drawn with the freehand
pencil. This tool is especially useful when trying to add details to a model by allowing you to draw the
detail at one end of a path on the model and essentialy tell SketchUp to continue that detail along a
particular path in the model.

SketchUp ‘
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Offset

The Offset Tool creates copies of co-planar lines and faces that are a uniform distance from the originals.
You can offset edges of faces either inside the original face, or outside of it. Offsetting a face will always
create a new face.

Tape Measure

The Tape Measure Tool performs a number of dimension-related operations. These include measuring
the distance between two points, creating Construction Lines, and re-scaling an entire model to an exact
dimension.

Protractor
The Protractor Tool allows you to measure angles and create Construction Lines.

Axes

The Axes Tool allows you to move the Drawing Axes around within your model. You may wish to do this
when you are constructing rectangular objects that are skewed relative to one another, or you may use
this tool to allow for more accurate scaling of objects not oriented along the default coordinate planes.

Dimensions
Launches a Dimension Tool used to place Dimension Objects in your model.

Text
Launches a Text Tool used to insert Text Objects into your model.

Section Plane
Invokes a Section Plane Tool used to make section cuts in your model.

Utilities

Create Face

The Create Face utility is a Ruby script allowing you to troubleshoot face creation and, in most cases,
create a face for three or more intersecting edges. Specifically, the Create Face utility is useful when:

e A model might has two edges that have a common end point geometrically (the coordinates of the
end point are the same), but the edges are not connected topologically. In this case, the Create Face
utility will properly connect edges and create a face.

e A face cannot be created because edges are not exactly planer, or appear to be connected when
there is actually a small gap between the ends of the edges. In these instances, Create Face will not
create a face, but displays a message indicating why SketchUp cannot create a face. This message
can be used to troubleshoot face creation.
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Query Tool
The Query Tool utility is a Ruby script that displays the current mouse position in the VCB.

Note - Ruby scripts are contained in the Plugins directory under the installation directory.

Fix Non-planar Faces

The Fix Non-plannar Faces utility uses SketchUp’s Validity Check feature, within Model Info > Statistics,
to find and fix non-planar faces.

¢
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Help Topics

This opens SketchUp’s online documentation, where you can find reference information about each
feature, as well as detailed illustrated tutorials.

Quick Reference Card
This launches SketchUp’s Quick reference card.

SketchUp Website

This opens your default web browser and connects to SketchUp’s web site, where you will find support
forums, additional training information, and access to new software patches and releases. You can also
contact our technical support staff here, who will be happy to answer any questions for you that are not
covered in this documentation.

View Tutorials

Written Tutorials
This takes you directly to the tutorials section of SketchUp’s online documentation.

Video Tutorials

We have prepared a number of video tutorials on a wide variety of topics. These tutorials are perhaps the
best way to learn SketchUp, and they are posted for your use on our web site. Select this command to
open your default web browser and connect to our online training video site. If you have your SketchUp
CD inserted into your CD-Drive, SketchUp will run the higher quality videos on the CD instead.

License
This submenu includes several options that allow you to view and manage your SketchUp license.

Tip of the Day
This brings up a list of tips and suggestions for getting the most out of SketchUp.

About SketchUp...

This activates the About SketchUp Dialog, which gives you information about the version of SketchUp
you are currently running, as well as license information.
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Value Control Box

The Value Control Box is located at the bottom right corner of the Drawing Window, in the Status Bar.
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Select end point o enter value, Length 5' 7 9/16" g

The Value Control Box has two functions: The first is to dynamically display dimensional information,
such as length or radius, for an object as you create or move it. The second is to override or re-specify
the dimensions of geometry or values of a command.

¢
9oe4I9juI J9sn uonedlddy 6\

The Value Control Box applies to all the drawing tools (Line, Push\Pull, Measure, Rectangle, Circle, etc.)
as well as editing tools such as Move and Rotate. The sections specific to each tool provide more detailed
information regarding the types of values they can accept via VCB entry.

Regardless of the tool you are using, the Value Control Box always works the same way:
o This value indicated by the mouse movements will be dynamically previewed in the VCB. If the
value defined by the tool cursor is not within the precision parameters as defined in the Model Info
dialog box, a tilde will be displayed before the number.

e You may type in a value either before the command is complete, or after it is complete and before
you start a new operation.

® To accept a typed value, press the Enter key on your keyboard.

e While the original command is still active, (before you start a new operation) you may change the
value of the geometry as many times as you need to.

e Once you have exited a command, the Value Control Box cannot be used again for that tool
episode.

e Remember - it is possible to specify values that are not within your drawing's precision parameters.
If you do so, SketchUp will display a tilde "~" before the number to indicate that it is not precise.

e It is not necessary to click in the VCB before typing. The VCB is always listening for input from your
keyboard.
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Keyboard Shortcuts
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SketchUp supports user-defined keyboard shortcuts for most commands. Keyboard shortcuts can
dramatically speed up your drawing by allowing you to change tools while keeping the mouse cursor near
the drawing area. Instead of constantly going back and forth between toolbars and drawing, keyboard
shortcuts let you go directly to the desired tool. This can really cut down on the “*mouse mileage”
necessary to draw in SketchUp.

Assigning Keyboard Shortcuts

Keyboard shortcuts can be set under the Shortcuts pane of the preferences dialog.

Menu Access: ( Window > Preferences > Shortcuts)

System Preferences

Drawing Commands Accelerators ‘_P__J
Files
s
gezﬁgl_ Camera/Look Around =
Camera,/ Orbit
Camera/Fan
o Camera/Pemspective

Camera/Position Camera Reset all
Camera/Standard Views/Bac
Camera/Standard Views/Bott Add accelerstor
rﬂmﬁlﬁ."'gfﬂl'lldﬁlﬂ ‘-.."lF:wg.-"Fr;r bt o 1
{ 11§ =00

| oK | Cancel

The Commands pane on the left side shows available commands, while the Accelerators pane on the
right shows accelerators that have been assigned. To assign a shortcut:

1. Select the command you wish to accelerate on the left.

2. In the “Add Accelerator” box, hold down any control key such as Ctrl, Shift, or Alt and type in the key
you want to assign to the command. (You may use multiple modifiers together such as Ctrl+Shift or omit
them altogether and just use a single keypress. )

3. Click the “Add” button.

4. You can have multiple accelerators per command, and SketchUp will prompt you before allowing you
to assign a key that’s taken. Some keys are reserved for use by windows and may not be assigned.

Note: You can save your shortcuts to a .dat file for copying to other computers. See the Files tab of
Preferences for more information.
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Single Keyboard Shortcut Limitation

The reason one can’t use numbers as single key shortcuts is that typing a number gives temporary focus
to the Value Control Box for entering values. The letters S, R, X, and the symbols / and * can each be
used to enter other values in the VCB. For example R is used to specify a radius in the Arc Tool. X, /, and
* are used to in the Multi-Copy array commands. S is used to indicate the segmentation in a polygon,
circle, or arc. If you have one of these keys assigned to a shortcut you will need to enter your values
starting with a number. Example: Typing “7s” would be the correct entry to redefine segmentation. “s7”
would activate whatever tool was assigned to S.
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Page Tabs
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SketchUp’s Page Tabs allow you to quickly restore pages you've created. Pages store settings for display,
andardl Hidden Linel Face

layer sets, shadows, view, and more.

Domino | Stairs | House | (Shadow) | (Show &1 | St

il |

i
The Page Tab control area may be hidden via the View Menu: ( View > Page Tabs )

Page Tab Context Commands

If you right click on a page tab, you can access its Context Commands menu.

@Last "
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Standard Windows Dialog Boxes

SketchUp makes use of the standard ‘Open’ and ‘Save As’ Windows dialog boxes, which are very similar
in organization.

Open Dialog Box

The Open dialog box is used for a variety of purposes, such as opening an existing drawing file, selecting
a Component for insertion into a drawing, or creating a new Home Library. It is particularly well suited for
browsing, as image thumbnails often reveal a files contents far better than a name can.

The Open dialog box displays all the drawing files in the current drawing folder or Component folder.
To open a file, click on the file name you want and click the Open button. The dialog box closes
automatically. If you do not want to open a file, click on the Cancel button, and the dialog box also will
close.

Note: Another way to open a recent drawing, is to click on its name in the roster of recent drawings near
the bottom of the File menu.

Look In

The Look in list box displays the current drawing folder name. If the required folder is not displayed, click
on the arrow at the right of the list box, and use the list to navigate to the folder you need.

Up One Level
Use the Up One Level button to move up to the next higher directory.

New Folder
The New Folder button will create a new folder within the current folder.

List
The List button will display only the drawing file names. This way more files are visible in the display
window.

Details
The Details button displays file data: size, type, when last modified, and attributes.

File Name
The File Name field displays the name of the file you have selected to open.

Files of Type
The Files of Type list box allows you to control what type of files are displayed in the list window.

SketchUp ‘
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Open

Open will open the selected file and close the dialog box. You may also hit Enter.

Cancel
Cancel will close the dialog box without performing any open function.

Save As Dialog Box

The Save As dialog box is used to save a file, rename a file, and save a file to a new location. The format
of the dialog box is very similar to the Open dialog box.

When the Save As dialog box opens, you are prompted for a file name. Until you enter a name, the File
Name field will show the default name: Untitled.

If you try to save a the drawing with a name that already exists in the display list, a query box will
appear asking if you want to replace it.

Save In

The Save In field displays the name of the folder to which the file will be saved. The contents of that
folder are displayed in the display window. You may navigate to a new folder using the Save In list box,
the Up One Level button, and the View Desktop button.

Save As Type

The Save As Type list box determines what file format in which it will be saved as. All SketchUp drawing
files are .skp's.

Save
Save performs the save function. You may also press Enter.

Cancel
Cancel closes the dialog box without performing a save function.

Browse Dialog Box

The Browse dialog box is used primarily for specifying a directory. This is used in the Files tab of the
Preferences Dialog Box.
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Drawing Tools

Line Tool

The Line Tool is used to draw single lines, multiple connected lines, or closed shapes. It may also be used
to split faces or “heal” deleted faces. Although it appears simple on the surface, the Line Tool allows you
to draw extremely complex 3D geometry accurately and quickly.

The Line Tool may be activated from either the Drawing Toolbar or the Draw Menu.

Menu Access: ( Draw> Line )

Drawing a Straight Line

1. Activate the Line Tool.
2. Click on the starting point of your line.

3. Move the mouse in the direction you wish to make a line. As you draw a line, the length is displayed
dynamically in the Value Control Box (VCB), and may be specified precisely via type-in either before
clicking the second point or after the line has been drawn.

Length E Z 518"

4. Click a second time on the endpoint of your line. (You can also hold down the mouse button, drag, and
release on the second point to create a line.)

Creating a Face

When connected at their endpoints, three or more continuous planar lines create a face. In order to
make sure that any lines you draw are continuous, make sure that the Endpoint inference ToolTip is
visible whenever you close a face. After a face has been created, the Line Tool is released but is still
active. To draw another line, simply start drawing again.

Tip: A good way to be certain that your faces are created properly is to keep the display in Shaded
Mode. This clearly shows new faces as they are created.

SketchUp ‘
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Splitting a Line
SketchUp automatically splits line segments when new lines are drawn anywhere along their length. For
example, to split a line in half, just draw a new line and snap it to the midpoint:

(At

. Midpoint

When you select the original line again, you will see that it has been split into two equal segments.

Splitting a Face

To split a face, simply draw a line with endpoints on the face perimeter:

Sometimes overlapping lines will not be split the way that you might want. When Profile Lines are
enabled, any lines that are not part of the face perimeter will be displayed with a thicker line. When this
happens, use the Line Tool to trace along an existing segment to the point on the new line that you wish
to split. SketchUp will re-analyze your geometry and re-integrate the line:

Intersection —.
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Precision Line Drawing

While you are drawing lines, the Value Control Box (VCB) at the bottom right corner of the SketchUp
window displays the length of the line in your current document units. Any type-in values are also
displayed here.

Entering a Length Value

To specify a new length, type it in and tap the Enter key. If you type in a numerical value only, SketchUp
will use the current document units setting. You may also specify either Imperial (16") or Metric
(3.652m) units at any time, regardless the document units setting.

Entering a 3D Coordinate
In addition to lengths, SketchUp can also place the end of the line at an exact coordinate in space.

Absolute: While drawing a line, you may type in the coordinates of a point in 3D space enclosed by
brackets [x, y, z] to get absolute coordinates relative to the current sketch axes:

Length [3,5,7] 4

Relative: Alternately, you can specify coordinate points relative to the start point of your line. To do this,
use the <x, y, z> format (enclosed by the less-than and greater-than symbols) where X, y, and z values
are relative distances from the start point of your line.

Length |<1.5m,4m,2.75m= 7

Note: The exact format for type-ins will vary depending on your computer’s Regional Settings. For
European users, the list separator symbol may be a semi-colon instead of a comma, so the format

would be: [x; y; z]

Drawing Lines by Inference

The Line Tool uses SketchUp’s sophisticated geometric inference engine to help you place your lines in 3D
space. The assumptions it makes are displayed in the Drawing Window as Inference Lines and Inference
Points, which show precise alignment between the line you are drawing and the geometry of your model.

fl

k

For example, lines drawn parallel to an axis will highlight in the color of that axis, and the “On Axis”
ToolTip will appear.

An inference can also show alignment to existing points, edges, and faces. For example, if you move
your mouse over an endpoint of an existing edge and then move away in an axial direction, a dotted
Inference Line with a “From Point” ToolTip will appear.

This indicates that you are aligned to that end point. These aids are active whether you are continuing a
line, or beginning a new one.

SketchUp ‘
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Inference Locking

Sometimes SketchUp cannot properly infer alignments exactly where you need them. The inference can
make wrong assumptions, or it can become distracted by other geometry. When this happens, you can
lock in a desired inference by holding down the Shift key. This action causes the inference line to thicken
indicating the line’s alignment to a particular axis.

For example, if you move the mouse over a face so that the blue *On Face” ToolTip appears, then hold
down Shift, any further drawing points will be locked to the plane of that face.

Dividing a Line into Equal Segments

Line segments can be divided into any number of equal line segments. To divide an edge, right click on
it, and select Divide from the context menu.

@Last "
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Arc Tool

The Arc Tool is used to draw Arc entities, which are comprised of multiple connected straight line
segments but can still be edited as an arc curve. It may be activated from the Drawing Toolbar or from
the Draw Menu.

s|ool buimeuag

Menu Access: ( Draw> Arc)

To Draw an Arc
1. Activate the Arc Tool

2. Click to place the starting point of your arc.
3. Click a second time to place the end point of your arc.

4. Move your mouse to adjust the bulge distance. You can optionally type in values for the arc chord
length, bulge distance, radius, and number of segments. See below for more information.

Drawing a Half Circle
As you pull out a bulge distance, the arc will temporarily snap to a semi-circle. Watch for the Half Circle
inference ToolTip.

o h

Half Circle
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Drawing Tangentially

When drawing from an unconnected edge, the Arc Tool will display a cyan tangent arc while you are
placing the second endpoint. After clicking the second point, you may move the mouse to break the
tangent inference and set your own bulge. If you want to keep the tangent arc, simply keep the mouse
still after setting the second point and click a third time.

Extruding an Arc

You can use the Push/Pull Tool on faces that have an arc as an edge in a manner similar to regular faces.
The face that results from the push/pull operation is an arc curved face set. Although curved face sets
display as curves and can be adjusted as curves, they are still comprised of a number of planar faces.
See below for more info.

Specifying Precise Arc Values

As you draw an arc, the VCB (Value Control Box) displays the length of the base chord of the arc, then
the bulge distance. You may specify a value by typing in the desired length followed by the Enter key.
Radius and segmentation require special type-in formats.

If you type in a numerical value only, SketchUp will use the current document units setting. You may
also specify either Imperial (1'6”) or Metric (3.652m) units at any time, regardless the document units
setting.
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Entering an Exact Length for the Base Chord

To specify a value for the base chord, type the desired length after clicking the first endpoint. You can
use negative values (-6’5”) to indicate that you want the length to apply in an opposite direction to the
one you indicated when drawing. You must do this before clicking to accept the base chord, and before

setting the arc bulge.

Specifying a Bulge Distance
After entering the chord length, you may also specify an exact bulge length or the radius for your arc.
To specify a new bulge distance, type it in and press the Enter key. You may do this either during the

creation of the arc or afterwards, as long as the bulge distance is displayed in the VCB. Negative bulge
values may also be used to create an arc in a direction opposite the one indicated while drawing.

Specifying a Radius Value

In place of a bulge distance, you may specify an arc radius. To do so, type the desired radius followed
by the letter ', (For example: 24r or 3'6”r or 5mr) then press Enter. You may do this either during or
following the creation of the arc.

Specifying The Number of Segments

You may specify the number of arc segments by typing in the desired number followed by the letter ‘s’
and the Enter key. This may be done either during or following the creation of the arc.

SketchUp 55



Freehand Tool

The Freehand Tool allows you to draw irregular, coplanar connected lines in the form of Polyline
Curves or simpler Freehand Sketch Objects. These can be useful for representing contours or other
organic shapes. The Freehand Tool can be activated from Draw Menu or from the Drawing Toolbar.

Menu Access: ( Draw > Freehand )

Drawing Polyline Curves
1. Activate the Freehand Tool.

2. Press the mouse button on a starting point, and drag the cursor to draw.

3. Release the mouse button to stop drawing.

W

Y

To draw a closed shape with the Freehand Tool, end your line at point where you started drawing.
SketchUp will close the shape for you.
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Drawing a Freehand Curve o
Freehand Sketch Objects do not generate inference snaps or affect geometry in any way. You can use 2
them for tracing imported drawings, 2D sketching, or for decorating your model. 8
g

o

n

To create Freehand Sketch objects, hold down the Shift key before drawing with the Freehand Tool.
To convert a Freehand Sketch object into regular edge geometry, select Explode from its context

menu.
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The Rectangle Tool draws rectangular faces, specified by clicking at two opposite corners of the desired
shape. It may be activated from either the Edit Toolbar or the Draw menu.

Menu Access: ( Draw > Rectangle )

Drawing a Rectangle
1. Activate the Rectangle Tool and Click once on the first corner point.

2. Move your mouse to the opposite corner.

3. Click again to finish.

Drawing a Square
1. Activate the Rectangle Tool and Click once on the first corner point.

2. Move your mouse to the opposite corner. A dotted line will appear, along with a “Square” ToolTip when
you are in a postion that will create a square.

3. Click again to finish.

Tip: A dotted line and “"Golden Section” ToolTip appear when you are in a postion to create a Golden
Section.

Alternately, you can press your mouse button on the first corner of your rectangle, drag to the opposite
corner, and release the mouse button. Using either method, you can tap the Esc key to cancel.

Tip: If you want to draw a rectangle that is not aligned with the default Drawing Axes orientation, use
the Axes Tool to re-align the axes prior to drawing your rectangle.
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Entering Precise Dimensions
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Q
As you draw a rectangle, its dimensions dynamically appear in the VCB (Value Control Box). You may 2
specify exact dimensions by typing them in either after the first corner is clicked, or immediately after 8
the rectangle is drawn. =
o
o
n

Dimensions 23,35 G

If you type in a numerical value only, SketchUp will use the current document units setting. You may
also specify either Imperial (1'6") or Metric (3.652m) units at any time, regardless the document units
setting.

You can only type in one dimension if you wish. If you enter a value and a comma, (3’,) the new value
will be applied to the first dimension, and the second dimension will be retained from before. Similarly, if
you type a comma and then a dimension, (,3") only the second dimension will be changed.

Tip: If you enter a negative value, (-24,-24) SketchUp will apply that value in a direction opposite to
the one you indicated while drawing and accept any new values in the new direction.

Drawing Rectangles by Inference

The Rectangle Tool uses SketchUp’s sophisticated geometric inference engine to help you draw in 3D
space. These assumptions are displayed in the Drawing Window as Inference Lines and Inference Points,
which show precise alignment between the rectangle you are drawing and the geometry of your model.

For example, if you move your mouse over an endpoint of an existing edge and then move away in an
axial direction, a dotted Inference Line with a “From Point” ToolTip will appear.

g

Fram Point

This indicates that you are aligned to that end point. You can also use a “From Point” inference to draw
rectangles vertically or at non-orthogonal planes.
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Circle Tool
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The Circle Tool is used to draw Circle Entities. It may be activated from the Drawing Toolbar or the Draw
menu.

Menu Access: ( Draw > Circle )

Drawing Circles

1. Activate the Circle Tool. A circle will appear underneath the pencil cursor.

2. If you wish to place your circle on an existing face, move the cursor onto that face. SketchUp will align
the circle as necessary. You cannot lock the inference plane for the circle. (If you do not locate the cursor

over a face, SketchUp will create the circle on the axis planes, depending on your view.) You may also
specify the segmentation for the circle in the Value Control Box (VCB).

3. Once your orientation is set, move the cursor to the desired center point.
4. Click the mouse to set the center point of your circle. This locks the circle orientation as well.

5. Move the mouse out from the center point to define the radius of your circle. As you do so, the radius
value is displayed dynamically in the VCB and can be specified by typing in a length value followed by the
Enter key.

6. Click the left mouse button a second time to finish the circle. (Alternately, you can click once to set the
center of the circle, and drag outward without releasing the button to set the radius. Then release the
mouse button to complete the circle.)

Immediately after a circle is drawn, the radius and segment values may still be specified via the VCB as
described below.

Specifying Precise Circle Values

While creating a circle, its values are displayed dynamically in the Value Control Box, which is at the
bottom right corner of the SketchUp Drawing Window. The VCB also allows you to specify values via
type-in, including the radius of the circle, as well as the number of line segments that make up the circle.

Specifying a Radius Value

After placing the center point, you may specify a radius simply by typing in the desired length and
pressing the Enter or Return key. As with most type-ins, you may use an alternate measuring system.
(For example, if you are using metric system as your default, you may still type in Imperial units:
(3'6") Conversion will be done automatically.)

You may also re-specify a radius after the circle has been created simply by typing in a length value.
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Specifying The Number of Segments

When the Circle Tool is first activated and before the circle center point is placed, the VCB prompt will
display the label “Sides” and allow a numerical type-in. At this time, you may specify an exact number of
segments followed by the Enter key.

Once you place the center point and start drawing the circle radius, the radius prompt will come up and
any further type-in values will be read as a radius. You may, however, override this by typing the desired
number of segments followed by the letter ‘s’ and the Enter key.

Radius &5 i

Segment input works the same way after you have finished placing the circle as well. Segmentation
values will now apply retroactively to the last drawn circle until you begin drawing a new circle or change
tools. (Any values you specify after a circle is drawn will apply to the last one drawn, and will set the tool
to that value as well for future circles.)

Circle Segmentation
In SketchUp, all curves, including circles, are made up of multiple straight line segments connected
together.

When you create an circle using the Circle Tool, straight line segments are stitched together to
approximate the circle you specify. Although this circle entity can be parametrically modified as an circle
in some cases, and will create curved faces when extruded, it is still essentially faceted. All inference
techniques will operate on it as segments.

Circles with more line segments will appear to have smoother curvature than circles with fewer

line segments. However, more line segments will increase the size of your model, and can also
degrade performance. Depending on your goals, you may often achieve acceptable results with small
segmentation. Also, small segmentation values can be combined with smoothing and edge softening to
more efficiently create the impression of rounded geometry.
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Polygon Tool
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The Polygon Tool draws regular Polygon Entities inscribed within a circle with anywhere between 3 to 100
sides. It is activated either from the Drawing Toolbar, or by selecting Polygon from the Draw Menu.

Menu Access: ( Draw > Polygon )

Drawing a Polygon

1. Activate the Polygon Tool. A polygon will appear underneath the cursor.

2. If you wish to place your polygon on an existing face, move the cursor onto that face. SketchUp will
align it as necessary. You cannot lock the inference plane for the polygon. (If you do not locate the cursor

over a face, SketchUp will create the polygon on the axis planes, depending on your view.) You may also
specify the number of sides for the polygon in the Value Control Box (VCB).

3. Once your orientation is set, move the cursor to the desired center point.
4. Click the mouse to set the center point of your polygon. This locks the polygon orientation as well.

5. Move the mouse out from the center point to define the radius of your polygon. As you do so, the
radius value is displayed dynamically in the VCB and can be specified by typing in a length value followed

by the Enter key.

6. Click the left mouse button a second time to finish the polygon. (Alternately, you can click once to set
the center of the polygon, and drag outward without releasing the button to set the radius. Then release
the mouse button to complete the polygon.)

Immediately after a polygon is drawn, the radius and segment values may still be specified via the VCB
as described below.

Entering Exact Radius and Segment Values

While you are drawing polygons, the Value Control Box (VCB) at the bottom right corner of the SketchUp
window displays the number of sides and the radius of polygon in the document Units panel of the Model
Info dialog box. You may specify different values simply by typing them in and pressing Enter.

Entering the Number of Sides

When you first activate the Polygon Tool, the VCB input will be set to sides. After you place your first
shape, however, it will accept radius input as described below. You may still enter the number of sides, by
typing in the desired number followed by the letter 's’. (I.e. ‘8s’ for an octagon.) Any values you specify
after a polygon is drawn will apply to the last one drawn, and will set the tool to that value as well.
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Entering a Radius Value =
Once you have set the center point of your polygon, you can use the Value Control Box to enter an exact 8
radius for your polygon. Just type the radius length into the Value Control Box followed by the Enter key. =
You may change this setting either during or following the creation of a polygon. 8

n
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Modification Tools

Select Tool
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The Select Tool allows you to specify which drawing entities to work with when using other tools or
commands. While you can build a complex selection set by manually adding or subtracting individual
entities, the Select Tool offers many automated features that can greatly speed your work flow.

The Select Tool is activated from the EditToolbar. It may also be accessed via the Tools Menu.

Menu Access: ( Tools > Select )

Selecting Single Entities
1. Activate the Select Tool.

2. Click on the entity. The selected element or object becomes highlighted in yellow.

Tip: The layer of any selected entities is displayed with an arrow and highlighted in yellow in the Layer
Toolbar List Box. You can quickly change the entities layer by selecting a new one form the drop-
down list. (If entities on more than one layer are selected, the arrow appears but no name is
displayed.)

Window and Crossing Selections

To quickly select multiple elements and/or objects within your model, you can use the Select Tool to

drag a rectangular window. When selecting in this manner, please note that a rectangle drawn from left
to right will select only drawing elements or objects fully contained within the selection window. This is
referred to as a “Window” selection. Alternatively, a selection rectangle drawn from right to left will select
any drawing elements or objects within the rectangle as well as any that are only partially within the
rectangle. This is referred to as a “Crossing” Selection.

Window Selection: Dragging to the right selects only entities fully contained within the rectangle.
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Crossing Selection: Dragging to the left selects any entities that are inside or touch the rectangle.

Selection Modifier Keys
You can also select with greater flexibility by using the Control and Shift modifier keys:

When you hold down the Control key, the Select Tool becomes additive, and only adds to the selection
set.

When you hold down Shift, the tool will invert the selection status of any geometry you select. (Things
that are selected are de-selected, and vise-versa.)

By holding down Control and Shift simultaneously, you make the Select Tool subtractive, which means it
will only remove geometry from the selection set.

%*}’_ Q+ Q—

Selection Modifiers: Invert, Additive, and Subtractive.

By combining modifier keys with window or crossing drag selections, you can very quickly create
complex selection sets.

Expanding Selections

You can automatically expand selection operations on elements by clicking the Select Tool multiple times
in rapid succession. For example, clicking twice on a face will select that face as well as all connected
edges. Clicking three times will select that face as well as all geometry physically connected to that face.

ok ;
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(1) First click. (2) Second click expansion. (3) Third click expansion to all connected.

While in the Select Tool, you may also use a right-click to bring up a context menu. From there, you can
use the Select submenu to expand the selection by Bounding Edges, Connected Faces, All Connected, All
on Same Layer, and All with Same Material.
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Selecting or De-Selecting All Geometry

To select all visible drawing elements in your model, you may use either the ( Edit > Select All )
menu command, or press Ctrl+A on the keyboard.

To de-select all currently selected elements, simply click on any empty part of the Drawing Window

modeling space. You may also use either the ( Edit > Deselect All ) menu command, or Ctrl+T
on the keyboard.

Making and Editing Groups
Once you have created a selection set, you may want to preserve it for quick re-selection in the future

by creating a Group. ( Edit > Group ) Once a group is defined, the elements within it become
encapsulated so that selecting one will instantly select the entire group instead. This is a great way to
speed selection of things like cars or trees.

Another advantage is that elements within a group become isolated from elements outside it so that

they cannot be directly altered. The Explode command ( Edit > Group > Explode ) returns
geometry back to normal edges and faces.

To edit a group without un-grouping, simply double click on it with the Select Tool or select it and press
Enter. This will place you within the objects context, and allow you to edit it directly. Once you are
finishing, you can use the Select Tool to click outside the context or press ESC to return to a higher level.
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Eraser Tool

The Eraser Tool is used primarily to delete edges, Construction Lines, and objects from the Drawing
Window. It also offers secondary functions such as hiding and softening edges.

The Eraser Tool is activated either from the Edit Toolbar, or by selecting Eraser from the Tools Menu.

Menu Access: ( Tools > Eraser)

Erasing Geometry
1. Activate the Eraser Tool.

2. Click on the entity you wish to erase. You may also hold down the mouse button and drag it over
geometry to be erased. As you do so, geometry will be highlighted. Once you release the mouse button,
all selected geometry will be erased.

If you accidentally select geometry you do not wish to delete, you can cancel the Erase operation before
it deletes your selection by hitting the ESC key.

You might “skip over” lines if you move the mouse very fast while using the Eraser Tool. If this happens,
repeat the operation moving a bit more slowly.

Tip: To erase a large number of lines it may be faster to select them with the Select Tool, and use the
Delete key on your keyboard. You may also delete selected items by selecting Erase from the Edit
Menu.

Notice that the Eraser Tool highlights and selects only edges, not faces.

To Hide Edges

You can use the Eraser Tool to hide rather than delete by holding down the Shift key as you use it.

To Soften Edges

You can also use the Eraser Tool to soften rather than delete by holding down the Ctrl key while using it.
You can unsoften by holding down Ctrl and Shift simultaneously. Please see the section on Soft Edges for
more information.
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Paint Bucket Tool

The Paint Tool is used to assign Materials (colors and/or textures) to entities in your model. You can
use it to paint individual elements, fill a number of connected faces, or replace a material with another
throughout your model.

The Paint Tool may be activated from the Edit Toolbar, or by choosing Paint from the Tools Menu.

Menu Access: ( Tools > Paint )

Applying Materials
1. Activate the Paint Tool. This automatically opens the Materials Palette if it is not open. The Materials
Palette is a window that may detached from its location and re-attached to another portion of the screen.

The current active material is indicated in the upper left corner of the palette. An ‘X’ indicates that the
default material is active.

2. To change the active material, click on any of the color tiles in the tabbed views. The ‘Library’ tab
shows groups of materials stored in material libraries which you can select in the drop box. The ‘In
Model’ tab shows materials used in your scene.

3. After choosing the desired material in the palette, move the cursor, which now appears as a paint
bucket, over the element you want to paint and click on it. If you select multiple elements using the
Select Tool, you may paint all of them at once with a single click.

Paint Modifier Shortcut Keys

The Paint Tool may be used to quickly assign materials to many faces at once by using the Ctrl, Shift,
and Alt modifier keys. These modifiers activate capabilities which can greatly accelerate the exploration
of materials in your designs. Selection defines the extent of these operations.

Element Fill (No Modifier)

The Paint Tool normally operates by filling in single edges and faces as you click on them. If you have
selected a number of entities with the Select Tool, the Paint Tool will paint all of them at the same time.
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Adjacent Fill (CTRL)

If the CTRL key is held down while using the Paint Tool, the face you click on is filled, as well as any
adjacent faces of the same original material within the selection set.

If you have selected a number of entities with the Select Tool prior to this Paint operation, the adjacent
fill operation will be restricted to entities within the selection.

Replace (SHIFT)

If you hold down the Shift key prior to clicking on a face with the Paint Tool, the Paint operation will be
applied to every face with a matching material throughout the current modeling context.

If you've created a selection set with the Select Tool, the replace operation will be restricted only to
elements and objects within the selection set.

Adjacent Replace: (CTRL+SHIFT)

By holding down both the CTRL and the Shift keys simultaneously while clicking, The Paint Tool will
replace the color on the face you click, but only within the confines of geometry that is physically
connected to that face.

If you have selected a number of entities with the Select Tool prior to this Paint operation, the adjacent
replace operation will be restricted to entities within the selection.

SketchUj) '
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Sample Material (ALT)

While the Paint Tool is active, you may sample a material by holding down the Alt key and clicking on a
entity.

This makes whatever material assigned to that face active as the current material. Once sampled, you
may immediately paint with that material.

Painting Groups and Components

When you paint a Group or Component, you assign that material to the object itself, rather than to any
of the elements inside of it. Any elements within that are assigned the default material will “pick up” and
display the color assigned to the object, and any elements that have a specific material assigned to them
(such as the windshield, bumper, and tires of the trucks below,) will maintain their assigned material.

Exploding a Group or Component assigns the object materials to any elements assigned the default
material, thus making the material override permanent.
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Move Tool

The Move Tool allows you to move, stretch and copy geometry. It can also be used to rotate
Components. You can activate it through the Edit Toolbar or the Tools Menu.

Menu Access: ( Tools > Move )

Moving Geometry
1. First, use the Select Tool to specify which elements or objects are to be moved.

2. Activate the Move Tool.

3. Click once to select the start point of the move operation. As you move the mouse, the selected
geometry will follow. An inference line will appear between the start and ending points of the move, and
the distance of the move is displayed dynamically in the Value Control Box (VCB). You may also type in a
specific distance as described below.

4. Click on the destination point to finish your move operation.

Select and Move

You may activate the Move Tool when nothing is selected. In this case, the move cursor will auto-select
any point, edge, face, or object over which it is placed. However, you can only move one entity at a time
using this method. Also, using this method, the selection click point becomes the base point for the move
operation.

If you want to move something exactly from one exact point to another, you should first use the Select
Tool to specify which elements or objects are to be moved. Then you can use the Move Tool to specify
both an exact start and end point.

Inference Locking During Move

Before or during a Move Tool operation, you can lock an inference by holding down the Shift key. This
keeps the inference from being ‘distracted’ by other geometry in your model.

Moving Groups and Components
Moving a Component only moves that particular instance of it. The Component’s definition does change
unless you in-place edit it directly.

If an object is “glued” to a face, it will stay in the plane of that face when moved unless it is first
“unglued”. Copies of a glued object will be glued to the originating plane as well.

SketchUp ‘
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Making Copies

1. First, use the Select Tool to specify the entities to be copied.
2. Activate the Move Tool.

3. Before you start the move operation, hold down the Ctrl key on your keyboard. This tells SketchUp
that you wish to move a duplicate of the selected entities instead of the entities themselves.

4. After the operation is finished, notice that the newly copied geometry is now selected, and that the
original geometry is de-selected. You may continue copying either by the same method or by using Multi-
Copy to create linear arrays based on the first copy operation.

Creating Linear Arrays (Multi-Copy)

1. First, make a copy as described above.

2. After you have created the first copy, you can type in a multiplier value to create multiple copies. For
example, typing in 2x (or *2) will create two copies instead of just one. Alternately, you could divide
the distance between the copy and the original by typing in a divisor value. For example, typing 5/ (or
/5) will create five copies evenly distributed between the original and the copy. You can keep typing in
distances and multipliers until you perform another operation.
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Stretching Geometry

When you move an element that is interconnected with others, SketchUp will stretch geometry as
necessary. You can move points, edges, and faces in this manner. For example, the face shown below
can be moved back in the negative red direction or up in the positive blue direction:
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You can also move single line segments to stretch an object. In the next example, a line is selected and
moved up in the blue direction to form a gable roof.

Moving/Stretching With Auto-Fold

If a move or stretch operation will create non-planar faces, SketchUp will Auto-fold those faces
automatically. You can force Auto-folding behaviour at any time by holding down the ALT key.
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Entering Exact Move Values

While moving, copying, or stretching, the VCB (Value Control Box) at the bottom right corner of the
SketchUp window displays the length of the displacement in the default units specified under the units
tab of Preferences. You may specify an exact displacement, a relative or absolute 3D coordinate for the
finishing point, as well as Multi-Copy linear array values.

Entering a Displacement Value

To specify a new displacement length, type it in and press Enter. You may do this either during or
following the move operation. You may use an alternate measuring system. (For example, if you are
using metric system as your default, you may still type in (3’-6"). Conversion will be done automatically.
) Negative displacement values (-35cm) may also be used to move geometry in a direction opposite the
one indicated by the mouse.

Entering a 3D Coordinate

In addition to displacement lengths, SketchUp can also place move finish point at an exact coordinate
in 3D space. Using the [] or <> symbols, this may be specified in either global or relative coordinates,
respectively.

Global Coordinates: [x, y, z] of the current Sketch Axes:

Length [3,5,7] 4

Relative Coordinates: <x, y, z> relative to the start point:

Length |<1.5m,4m,2.75m= 7

Note: You can define only one or two values as part of your 3D coordinate. For example, to move
geometry to 2 feet in the z or blue direction enter the following in the VCB: [,,2°]

Note: The exact format for type-ins will vary depending on your computer’s Regional Settings. For some
European users, the list separator symbol is a semi-colon instead of a comma, so the format is: [x;

y; z]

Entering a Multi-Copy Array Value

If you've made a copy by holding down the Ctrl key, you can easily make additional copies by typing

in a multiplier value. For example, typing in (3x) or (*3) will make three copies instead of just one. By
using the division sign, (3/) or (/3), you will still make three copies, but they will now be divided equally
between the original and the first copy. You can continue to type in different numbers of copies and/or
different lengths as many times as you wish.
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Rotate Tool

Use the Rotate Tool to rotate drawing elements as well as single or multiple objects within a single
rotation plane. Also, by selecting only a portion of an object, the Rotate Tool can be used to stretch and
distort geometry. You can activate it through the Edit Toolbar or the Tools menu.

Menu Access: ( Tools > Rotate )
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Rotating Geometry
1. Use the Select Tool to choose the elements or objects you wish to rotate.

2. Activate the Rotate Tool.

3. As you move the mouse over your model, the rotational “Protractor” will align itself to edges and
faces. You can lock the orientation of the Protractor by holding down the Shift key.

4. Click to place the protractor at the point around which you wish to rotate your selection. You can use
SketchUp's inference feature to locate the center of rotation precisely.

5. Next, click on the point that will define the start of rotation. and move the mouse to rotate. If angle
snaps are active under preferences, you'll notice that as you move the mouse, movements close to the
protractor will result in angle snaps, while those further away from the protractor will allow free rotation.

6. After rotating to the desired angle, click again to finish. You may type in an exact angle or radial array
multiplier.

Tip: You may also activate the Rotate Tool while nothing is selected. In this case, the Rotate Tool button
will remain depressed, but will display as grayed out. You will be prompted to make a selection.
After you have made a selection, you can press Esc or re-activate the Rotate Tool to continue.

Rotational Stretching with Auto-Fold

By selecting a portion of geometry, the Rotate Tool may also be used to stretch geometry. Any rotational
movement that would cause a face to twist in on itself or otherwise become non-planar will activate
SketchUp's Auto-Fold feature.
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Copying Objects Using Rotate

Just as with the Move Tool, holding down the Ctrl key before initiating a rotation operation will tell
SketchUp to rotate a copy of your selection instead of the original.

Creating Radial Arrays with Multi-Copy

After making a copy with the Rotate Tool, you can also use Multi-Copy to create a polar array. Just as you
would for a Linear Array, type in either a multiplier or a divisor into the VCB. For example, typing in “5x"
following a rotation will create 5 copies instead of one.

By using the division sign, *5/"”, you will still make three copies, but they will now be divided equally
between the original and the first copy along the arc of rotation. You can continue to type in different
numbers of copies and/or different angular displacements as many times as you wish.
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Entering Exact Rotation Values

While you are performing a rotation operation, degree of rotation you have indicated appears in the VCB
(Value Control Box) at the bottom right corner of the SketchUp window. To specify an angle, simply type
it in during or after completing the rotation operation.

Entering an Angular Rotation Value

To specify a new angle in degrees, type it in. You may specify a negative angle which rotates your
geometry in a direction opposite the one indicated.
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Entering a Multi-Copy Radial Array Value

If you've made a copy by holding down the Ctrl key, you can easily make additional copies by typing in a
multiplier value.
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The Scale Tool allows you to resize and stretch selected geometry relative to other elements in your
SketchUp model.

The Scale Tool is activated from the Edit Toolbar or the Tools Menu.

Menu Access: ( Tools > Scale )

Scaling Geometry

1. Using the Select Tool, select the elements to be scaled.
2. Activate the Scale Tool.

3. Click on the scaling grips and move the mouse to adjust the relative size of the selected geometry. As
described below, different grips provide different operations. Note that the drag will snap to whole scale
factors, (1.0, 2.0, etc.) as well as .5 increments. (0.5, 1.5, etc.)

4. The VCB (Value Control Box) display defaults to showing a scale factor. You may enter the desired
scale value(s) or dimension(s) after the scale operation is complete. See below for details.

Scaling Auto-Folding Geometry

SketchUp’s Auto-fold feature works automatically with all Scale operations. SketchUp will create folding
lines as necessary to maintain planar faces.

Scaling a 2D Surface or Image Object

Two-dimensional surfaces and Image Objects can be scaled just as easily as three-dimensional
geometry. When scaling a face, the Scale Tool’s bounding box contains only nine grips. These operate in
a similar manner to the grips in a 3D bounding box, and also work with the Ctrl and Shift modifiers.

When scaling a single 2D surface that lies in the red-green plane, the bounding box will be a 2D
rectangle instead. If the surface to be scaled is out of plane with the current red-green plane, the
bounding box will be a 3D volume. You can ensure a 2D scale by aligning the Drawing Axes to a surface
prior to scaling.

Scaling Components and Groups
Scaling Components and Groups works differently than scaling regular geometry.

Scaling a Component externally does not change its underlying definition, but rather scales the individual
instance. All other instances of the Component will retain their individual scales. This allows you to have
many differently scaled versions of the same Component in your model. If you are working inside the
Component’s context, scale operations will effect the Component definition, and therefore all instances of
the Component will be scaled to match.

Scaling Groups scales them directly, as there are no instances to keep track of.
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Scaling/Stretching Options

In addition to Uniform Scaling, where all dimensions are scaled by an equal amount, SketchUp’s Scale
Tool can also perform Non-Uniform Scaling, where one or more of the dimensions is scaled by a different
amount. Non-Uniform scaling is also referred to as stretching.

You can specify which type of scaling you wish to perform by selecting the appropriate grip:

Upon activation, the Scale Tool displays all the grips you may use. Any grips hidden behind geometry will
become visible whenever touched by the mouse cursor, and remain fully operable. You may also wish to
turn on X-ray Transparency Mode, which will reveal any hidden grips.

Corner Grips
Corner grips scale the selected geometry from the opposite corner. The default behavior is a uniform

scale so that the proportions remain intact, and a single scale factor or dimension is displayed in the VCB.

Edge Grips

Edge grips scale the selected geometry from the opposite edge by two dimensions simultaneously.
The default behavior is a Non-Uniform scale, which means that the proportions of the object will
change. Note that the VCB displays two values separated by a comma.

Face Grips

Face grips scale the selected geometry from the opposite face in only one dimension. The default
behavior is a Non-Uniform scale, which means that the proportions of the object will change. The VCB
displays and accepts a single value.

SketchUp ‘
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Scale Modifier Keys

Ctrl Key: Scale About the Selection Center

The default behaviour of the grips is to scale using the opposite grip as the station point. Often, however,
you may need to scale geometry from its center point. You may do so by holding down the Ctrl key at
any time during a scale operation.

(a) Scaling. (b) Default behaviour. (c) Center Scaling using Ctrl.

Shift Key: Uniform/Non-uniform Scale

The Shift key toggles the uniformity of the scale operation. Although the Non-Uniform behaviour of the
Edge and Face grips can be valuable for exploring proportional relationships, you may often need to
maintain the uniformity of geometry as it is being scaled.

During a Non-Uniform scaling operation, you can do so by holding down the Shift key. This uses the
same scaling point as well as the same general direction, but instead performs a uniform scale that does
not disproportionately stretch your geometry.

(a) A small tree. (b) Using top Face grip. (c) Proportion lock using SHIFT.

The converse is also true when using the corner grips to perform Uniform scaling operations. In this
case, holding down the Shift key performs a Non-Uniform scale.

Ctrl + SHIFT

The Ctrl and Shift keys may be used in conjunction to allow Uniform/Non-Uniform scaling from the center
of the selected geometry.
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Controlling Scaling Direction With The Axis Tool

You may very precisely control the direction of scaling by first repositioning the Drawing Axes with the
Axis Tool. Once the axes are repositioned, the Scale Tool will use the new red, green, and blue directions
to orient itself and control grip direction. This is also a handy way to mirror geometry about a certain
plane.

Global Scale Using the Tape Measure Tool

While the Scale Tool works well for scaling portions of your model, please note that a Global Re-Scale
function is also available under SketchUp’s Tape Measure Tool. A Global Scale operation works on the
entire model at once by applying a known dimension to the distance between two points. Otherwise
known as a three-point scale, this is good for giving scale to a loose proportional model.

Entering Exact Scale Values

Like other tools in SketchUp, you may work loosely, by visually dragging on-screen, as well as precisely,
by entering values directly using the keyboard.

While performing any Scale operation, the VCB displays the axis dimensions that are being scaled, as
well as the value of the Scale itself. To specify a Scale value directly, type it in from your keyboard either
during or immediately after completing the operation.

Entering a Scale Multiplier Value

To enter scale value, simply enter a number without a unit. A value of 2.5 will scale by a factor of 2.5. A
value of =2.5 will also scale by a factor of 2.5, but will do so in the direction opposite to that indicated by
the grip operation. This can be used to effectively mirror geometry. A scale factor of zero is not currently
allowed.

Entering a Dimensional Length Value

In addition to scale factors, SketchUp can also scale to a specified dimensional length. To do so, just type
in the desired value, followed by a dimensional unit. Examples of valid lengths include 26" for two feet
and six inches, or 2m for two meters.
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Mirror: Scaling Geometry Inside-Out

The Scale Tool may also be used to mirror geometry by pulling a grip towards and then beyond the point
about which you are scaling. In effect, this allows you to pull geometry inside out. Note that the grips
detent (snap) to certain negative values (-1, -1.5, -2) just as they do in the positive direction. You may
force a mirror by typing in a negative value or dimension.

Entering Multiple Scale Values

The VCB always indicates the scaling factors associated with a particular operation. A 1D scaling
operation requires one value. A 2D scaling operation requires two values, separated by a comma. A
Uniform 3D scaling operation requires only one value whereas a Non Uniform 3D scaling operation
requires three values, each separated by a comma.

You'll notice that during the scale operation, a dashed line appears between the scaling point and the grip
you've selected. Entering a single value or distance in the VCB tells SketchUp adjust the anchor to grip
distance to be that scale value or distance, regardless of which mode (1D, 2D, 3D) is active.

When scaling in multiple directions, typing in multiple values separated by commas will resize the
object(s) based on the entire bounding box dimension(s), not the objects individually. (To scale objects
based on a particular edge or known distance, you can use the Tape Measure Tool.)
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Push/Pull Tool

The Push/Pull Tool is used to distort and re-proportion faces of your model. Depending on the nature of
geometry you use it on, it will displace, extrude, re-attach, and/or subtract faces. It is valuable both as
a massing exploration tool and as a precise construction tool. The Push/Pull Tool may be activated from
either the Edit Toolbar or the Tools Menu.

Note: Push/Pull works only on faces, and therefore does not work when SketchUp is set to Wireframe
display.

Menu Access: ( Tools > Push/Pull )
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Using Push/Pull

After activating the Push/Pull Tool, there are two methods from which you may choose:
a. Press the mouse button on the face, drag it, and release,

or

b. Click on the face, move the mouse, and click again.

Depending on the geometry, SketchUp will perform one of several geometric transformations, including
movement, extrusion, or creating a void. Push/pull works with SketchUp’s inference feature, and can
snap to any point or line in the model.

Entering Precise Push/Pull Values

The displacement of a Push/Pull operation is displayed in the Value Control Box. You can type in a precise
value either during the operation or afterwards, and you can keep typing in updated values as often as
you like. You may also enter a negative value, which will apply the operation in the direction opposite of
the one you indicated.

Using Push/Pull to Extrude a Face

Another powerful method is extrusion, which creates new geometry for you. Extrusions will happen
automatically whenever you to use the Push/Pull Tool on faces that either have no adjoining faces, or are
connected to faces that are not perpendicular.
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Repeating a Push/Pull Operation

Once you have performed a Push/Pull operation, you can have SketchUp automatically apply another
Push/Pull of the same amount by double-clicking.

Note: When you create a single face, as demonstrated in the previous screenshot, on the ground plane
(the red/green plane), SketchUp assumes you are going to be using that face as the floor of a
building. The front of the face (green) points down and the back of the face (purple) points up.
Therefore, when you pull a single face up (in the blue direction), you are really pulling up from the
back of the face and the blue plane temporarily acts as the “"below ground” direction. Therefore a
double-click, after performing this action, applies the same positive amount or returns the entity to
the single face you started with.

Using Push/Pull to Create Voids

If you draw a shape on a rectilinear box or wall, you can use the Push/Pull Tool to extrude it inwards and
to the back face. If the back face is parallel to the one in front, then SketchUp will subtract it and heal the
3D object, thus creating a void.

Note: This operation will only work where the front and back faces are parallel to one another.

Last »
84 @so FTWARE



SketchUp 4.0 User Guide X
\e

Using Push/Pull to Move Faces Perpendicular

You can force push/pull to move faces in a perpendicular direction by holding down the Ctrl key while
using the Push/Pull Tool. This can be useful for deforming objects or when an extrude is undesirable. In

this case, Auto-Fold is not available.
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The Follow Me tool is used to extrude faces along a path such as an edge or line drawn with the freehand
pencil. This tool is especially useful when trying to add details to a model by allowing you to draw the
detail at one end of a path on the model and essentially tell SketchUp to continue that detail along a
particular path in the model. The Follow Me tool is activated from the Tools Menu.

Menu Access: ( Tools > Follow Me )

Note: The path and the face must be in the same context to use the Follow Me tool.

Manually Extruding a Face Along a Path

To manually extrude a face along a path using the Follow Me tool:
1. Identify the edge of the geometry you want to modify. This edge will be your “path.”

2. Draw a profile of the face that you want to follow the path. Make sure that this profile is approximately
perpendicular to the path (figure 1).

3. Select the Follow Me tool from the Tools menu and click on the profile that you created.

4. Move the mouse along the path to modify. SketchUp will line highlight in red the edge along the path
you are following as you move your cursor around the model (figure 2). It is important to note that you
must touch the segment of the path immediately adjacent to the profile for the Follow Me to start in the
correct location. If you select an edge that is not touching the profile as your starting edge, Follow Me will
start extruding at that edge, not from the profile to that edge.

5. When you reach the end of the path, click again to execute the Follow Me command (figure 3).
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Preselecting the Path

You can preselect the path using the select tool to help the follow me tool follow the correct path.
1. Select a continuous set of edges to represent the path.
2. with the edges selected, select the Follow Me tool.

3. Click on the profile surface. The surface will be extruded continuously along your pre-selected path.

Automatically Extruding a Face Along a Single Surface Path

The simplest and most accurate way to extrude a face along a path is to have the follow me tool
automatically select and follow a path. To automatically extrude a face along a path on an single surface
using the Follow Me tool:

1. Identify the edge of the geometry you want to modify. This edge will be your “path.”

2. Draw a profile of the face that you want to follow the path. Make sure that this profile is perpendicular
to the path (figure 1).

3. Select the Follow Me tool from the Tools menu and hold down the Alt Key while clicking on the profile
that you created.

4. Move the cursor off the profile surface onto the surface around which you wish to sweep. The path will
automatically be closed for you (figure 2).
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Note: If your path consists of the edges around a single surface, you can select the surface and then the

Follow Me tool to automatically follow the edges around the surface.
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Creating a Lathed Shape

You can use the Follow Me tool to create full lathed shapes using circular paths as follows:
1. Draw a circle whose edge will represent the path.

2. Draw a face perpendicular to the circle (figure 1). The face does not have to be on or even touch the
circle’s path.

3. Follow the edge of the circle with the face (figure 2) using one of the methods above.
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Offset Tool 2
The Offset Tool creates copies of co-planar lines and faces that are a uniform distance from the originals. g"
You can offset edges of faces either inside the original face, or outside of it. Offsetting a face will always Q
create a new face. o
3
The Offset Tool may be activated from the Edit Toolbar or from the Tools Menu. =
o
Menu Access: ( Tools > Offset ) 2
Face Offset
1. Use the Select Tool to select the face to offset. (You can only select one face at a time for the Offset
Tool.)

2. Activate the Offset tool.

3. Click on one of the edges of your selected face. The cursor will automatically snap to the nearest edge
or line segment.

4. Move the mouse cursor and to define the offset dimension. The offset distance is displayed in the
Value Control Box.

5. Click to accept the offset and create the offset polygon.

Tip: You may activate the Offset Tool before geometry is selected but you will be switched automatically
to the Select tool first. Once geometry is selected, hit the Offset button or the Esc key to return to
the Offset command.

SketchUp 91



92

@Last »
SOFTWARE

Line Offset

You may select a number of simply connected, co-planar lines for offset. To offset lines:

1. Use the Select Tool to select the lines you wish to offset. You must select two or more connected lines,
and all your lines must be coplanar. You can use the CTRL and/or Shift keys to change your selection.

2. Activate the Offset Tool.

3. Click on one of your selected line segments. The cursor will automatically snap to the nearest line
segment. Move the mouse to define the offset dimension.

4. Click your mouse to accept the offset lines.

Tip: You can click once on the selected line segments, drag to set the offset while holding down the
mouse button, and release the button to accept.

Note: When you offset an arc, it will degrade to a curve and you will lose the ability to edit it as an arc..

Entering Precise Offset Values

While you are performing an Offset Tool operation, the VCB (Value Control Box) at the bottom right
corner of the SketchUp window displays the length of the offset in the units specified under preferences.
You may specify different values simply by typing them in either during or after an offset operation.

Entering an Offset Value

To specify a new offset length, type in the length. You may also specify a negative length which draws
the line in the direction opposite the one indicated.

When you are defining the offset dimension with the mouse, the Value Control Box will display the offset
dimension in your default units. You may enter the offset dimension in either Metric or English units-
SketchUp will automatically convert them for you. Negative values specified in the Value Control Box will
offset in the opposite direction.
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Tape Measure Tool

The Tape Measure Tool performs a number of dimension-related operations. These include measuring
the distance between two points, creating Construction Lines, and re-scaling an entire model to an exact
dimension.

The Tape Measure Tool is activated from the Drawing Toolbar. It may also be accessed via the Tools
Menu.

Menu Access: ( Tools > Tape Measure )

Measuring Distance
1. Activate the Tape Measure Tool.
2. Click on the starting point of the distance you wish to measure. Use the inference ToolTip to make sure

you click on exact points. You may also press on the starting point of the distance you wish to measure
and drag the mouse in the direction of your measurement.

3. A temporary ‘measuring tape’ line will stretch out from your starting point as you move the mouse.
The Tape Measure Tool’s measuring tape line functions like an inference line; it will change color to match
sketch axes when it is parallel to them. The Value Control Box will dynamically show the length of your
‘measuring tape’ as you move the mouse around your model.

4. Click again to fix the end point of your measurement. The final distance measured will be displayed in
the Value Control Box.

You do not have to measure in any particular plane. The Tape Measure Tool will give you accurate
measurements between any two points in your model.

Creating Construction Lines and Points

Construction Lines are useful for drawing in a very precise manner. You can create them by using the
Tape Measure Tool to click and drag from a reference element. Starting from an ‘On Edge’ inference and
moving across a face generates a parallel line which is infinite. starting from an endpoint or midpoint
results in a finite Construction Line with a point marker at the end.

1. Activate the Tape Measure Tool.
2. Click on a line segment parallel to the Construction Line you wish to create.

3. Move the mouse away from the line segment to the place where you want your Construction Line.

4, Click a second time to create the Construction Line.
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Scaling the Entire Model

This feature is handy because it allows you to start working very loosely or visually. At any time, you can
give a more precise scale to your design simply by specifying the desired dimension between two points.
Unlike CAD, SketchUp affords you the freedom to focus on massing and proportion without worrying
about accuracy... until you want it.

To scale a model:
1. Activate the Tape Measure Tool.

2. Click on the two endpoints of the line segment you wish to scale against. This does not create any
construction geometry, which would interfere with the scale adjustment. The Value Control Box will
display the measured length of the line segment as it currently exists in your model.

3. Using the keyboard, enter in the dimension you would like the measured line segment to be. A dialog
box will appear asking you if you are sure you want to resize your entire model. If you confirm the
operation by clicking the ‘Yes’ button, all of the objects in your model will be resized proportionally so that
the line segment you measured matched the new dimension you specified.

Globally Scaling Components

When you re-scale your model, any Components you placed from outside your drawing will not be
affected. These “External” Components have their own scale and geometric constraints independent from
your active model. Any Components drawn and defined directly in your current model will be scaled,
however.

You may globally redefine the scale of any Component while you're editing it in place. This changes the
definition of the Component, thus changing all instance.
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Protractor Tool

The Protractor Tool allows you to measure angles and create Construction Lines. It may be activated
from the Drawing Toolbar or the Tools Menu.

Menu Access: ( Tools > Protractor )

Measuring an Angle

1. Activate the Protractor Tool. A protractor will appear, (aligned to the red/green plane by default) its
center point fixed to the cursor.

2. As you move the protractor cursor around your model, you will see it shift its orientation as it aligns
with nearby axes and geometry. You can lock in a particular orientation by holding down the Shift key
when the Protractor is in your desired orientation.

3. Set the center point of the protractor on the vertex point of the angle to be measured. Take advantage
of ToolTip to be sure you have the Protractor exactly where you want it.

4. Align the base of the protractor with the first line in the angle to be measured by dragging away from
the vertex along the line. Use the ToolTips to ensure that you are setting the line appropriately. Click the
mouse a second time to set the angle start.

5. Drag the mouse around the Protractor and snap to a point on the second line segment in the angle
you are measuring. A dotted construction line will follow your cursor around the Protractor. Click a third
time on the line to set the angle measurement. The angle will be displayed in the Value Control Box
(VCB).

Creating Angled Construction Lines
1. Activate the Protractor tool.

2. Snap the blue center point of the protractor to the vertex through which the new line will pass, and
click on that point.

3. Align the edge of the protractor with the existing line or edge by next clicking on any point on that line
or edge.

3. A new construction line appears coincident with the existing line. Move the cursor to place the
construction line. The angle is dynamically displayed in the Value Control Box.

The Protractor has snap points, indicated by evenly spaced tick marks along the circular edge. To use
these snaps, keep the cursor close to these marks; the construction line will snap to the tick mark. To
create a construction line not on a preset angle, keep the cursor away from the Protractor. (Use the
Units tab of the Preferences dialog box to activate and control angle snap.)

4. When the Construction Line is angled appropriately, click the left mouse button. The angle may also be
set by entering a value in the Value Control Box, and pressing the hitting Enter. The value may either be
in decimal degrees, (i.e. 34.1 ) or slope (i.e. 1:6 ). The entered value may be changed any number of
times before proceeding to the next command.

Locking the Rotate Protractor

Use the Shift key to lock the protractor to its current orientation. This can be combined with inference
locking.
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Entering Exact Angle Values

While creating construction geometry using the Protractor Tool, the degree of rotation you have indicated
appears in angular degrees in the Value Control Box (VCB) at the bottom right corner of the SketchUp
window and may be edited. To specify an angle, simply type it in during or after completing the rotation
operation.

Entering an Angular Rotation Value

To specify a new angle in degrees, type it in. You may specify a negative angle which rotates your
geometry in a direction opposite the one indicated by entering in a negative value.

These values can either be angular (decimal degree) measurements, or they may be slope values.

To specify an exact angle in degrees, type a decimal value into the Value Control Box. Negative values
will rotate your in the opposite direction from that which you specified with the mouse. For example,
typing in 34.1 will give you an exact 34.1 degree angle. You can specify an exact angular value either
during or immediately after your rotation operation.

Entering a Slope Value

To specify a new angle as a slope, type in the two values separated by a colon. (i.e. 8:12 ) You may
specify a negative slope which creates Construction Lines in a direction opposite the one indicated by the
operation.
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Axes Tool

The Axes Tool allows you to move the Drawing Axes around within your model. You may wish to do this
when you are constructing rectangular objects that are skewed relative to one another, or you may use
this tool to allow for more accurate scaling of objects not oriented along the default coordinate planes.

The Axes Tool may be activated from the Tools Menu.

Menu Access: ( Tools > Axes )

To re-orient the Drawing Axes:

1. Activate the Axes Tool. As you move your cursor around your model, a bold set of red/green/blue
axes will follow. You will see them snap to inferred alignments and points as you move near them in your
model.

2. Move your cursor to a point in your model that you wish to be the new coordinate origin. Use the
inference ToolTips to make sure your cursor is located exactly where you want it to be. Click to accept
that point.

3. Drag your cursor away from the origin to set an alignment for the red axis. Use the inference ToolTips
to make sure you are aligned precisely. Click to accept the alignment.

4. Move your cursor away from the origin to set an alignment for the green axis. Use inference ToolTips
again to make sure you are aligned precisely. Click again to accept the alignment.

You have now re-oriented your axes. The blue axis will appear perpendicular to the new red/green plane.

SketchUp ‘
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Dimensions Tool

The Dimension Tool is used to place Dimension Objects in your model. It may be activated from either
the Drawing Toolbar or the Tools Menu.

Menu Access: ( Tools > Dimension )

Dimensions in SketchUp are based on a 3D model. Edges and points can be used to place dimensions.
Suitable points include: end points, midpoints, on edge, intersections, and arc/ circle centers. In order for
dimension to be as useful as Possible in 3D, dimension leaders can be “jogged” to go between non-linear
points in a model.

As you dimension, you may need to occasionally rotate your model to get the dimension to lie on the
presentation plane you want.

The appearance of all Dimensions are set and controlled from the Dimension panel of the Model Info
dialog box. These settings affect all dimensions already in the model.

Placing Linear Dimensions

To place Linear dimensions in your model:
1. Activate the Dimension Tool and click the mouse on two separate endpoints.
2. Then move the cursor to pull a dimension string out form the model.

3. Click the mouse a third time to position the dimension. Dimensions can also be placed in the same
manner by clicking on any edge.

Dimension Plane

You can place linear dimensions in one of several planes. These include the current axial planes (red/
green, red/blue, red/green) or aligned to the edge you are measuring. Radius and Diameter dimensions
are limited to the plane defined by the arc or circle. Once a dimension is placed, it can only be moved
within the plane that it was created in.

Placing Radius Dimensions
To place a Radius Dimension:

1. Activate the Dimension Tool and click on an Arc entity.

2. Move the cursor to position the dimension, and click again to finish.

) rw




Placing Diameter Dimensions
To place a Diameter Dimension:

1. Activate the Dimension Tool and click on a Circle entity.

2. Move the cursor to position the dimension, and click again to finish.

Diameters to Radius, Radius to Diameter

SketchUp 4.0 User Guide y

To change a Radius dimension to a diameter dimension or vice-versa, right click on the dimension and

choose Type — Radius or Diameter.
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Text Tool

The Text Tool is used to insert Text Objects into your model. It may be activated from either the Drawing
Toolbar or the Draw Menu.

Menu Access: ( Draw > Text )

In SketchUp, there are two main kinds of text: Leader Text and Screen Text.

Placing Leader Text
To place a Leader Text Object:

1. Activate the Text Tool and click on an entity (surfaces, edges, vertexes, Components, Groups, etc) to
indicate where the leader should point.

2. Next, click to position the text.

3. Finally, a text entry box will appear with default text, such as the name of an component if you are
anchored to a component, or the square footage of a square when you are anchored to a square. Click
inside the entry box to modify this text. Click outside the text box to complete the modification, or tap
the Enter key twice. Hitting Escape at any time will cancel creation of the Text entity.

Attached Leader Text

Text can also be placed directly on SketchUp entities without a leader line by double clicking the first
point with the Text Tool. The leader will be hidden automatically.

Text Leaders

There are two main styles of leaders: View Based and Pushpin. A View Based leader will always retain
its 2D screen orientation. A Pushpin leader is aligned in 3D space, and rotate with your model as you
change your view. You can specify which type of leader is used from the Text panel of the Model Info
dialog box.

Placing Screen Text
To place Screen Text:

1. Activate the Text Tool and click the cursor on a blank area of the screen.
2. After the text entry box appears just type in the note text.

3. To finish, click outside the text box or tap the Enter key twice. Screen text will stay fixed on the screen
regardless of how you manipulate and orbit the model.

Editing Text

Text can be edited at any time by double clicking on it with the Text Tool or Select Tool active. You can
also right -click on a text entity and select ‘Edit Text’ form the context menu.
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Text Settings

Any new Text Objects you create with the Text Tool will be created using the settings found in the Text
panel of the Model Info dialog box. These include type of leader, end point, and font. Any currently selected text

entities can be changed to the current active style settings by using the ‘Apply to Selected Text’ button.
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Section Plane Tool
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The Section Plane Tool is used to create SketchUp section cutting effects. Their position in space and
in relation to Groups and Components determine the nature of the section cut effect. You can paint
Section Planes, which controls the color of the section slice lines, or create a group from the slice
lines, which is useful for modeling operations.

Menu Access: ( Tools > Section Plane )

Adding Section Planes

1. To add a Section Plane to your scene, use the Create Menu ( Tools > Section Plane ) or
the "Add Section Plane” button on the Section Planes Toolbar.

2. A new Section Plane will be attached to your cursor. As you move the cursor over geometry, the
section plane will align to each surface. At this time, you may hold down the Shift key to lock the plane to
a particular orientation. Releasing the Shift key returns the plane to its previous behaviour.

3. Once the plane is in the desired position, click the mouse button to place it.

Re-Positioning Section Planes

Section Planes may be manipulated and repositioned like other entities in SketchUp by using the Move
and Rotate tools.

Reverse Cutting Direction

The direction of a Section Plane can be reversed by right clicking on it and selecting Reverse from context
menu.

Changing The Active Section

When you place a new Section Plane, it automatically becomes active. You can have numerous Sections
in your scene, but only one may be active at any one time. Activating a Section Plane will automatically
de-activate all other planes.

There are two ways to activate a Section Plane: You may either use the Select Tool to double click on it,
or right click on it and select Activate from the context menu.

Hiding Sections

The Section Planes Toolbar contains controls for globally hiding both Section Planes and the section
cutting effects from view. This can be particularly handy while you are actively modeling or to
dynamically present an idea. You may also use the Camera Menu (Camera > Section Cut and Camera >
Section Planes).

Sections within Groups and Components

Although you can have only one Section Plane active at a time, this applies only per editing context.
Since Groups and Components act somewhat like “models within models,” they can each contain an
active Section Plane within their own context, as well. For example, a model that has a Group that in turn
contains two other groups has four different editing contexts, and therefore can have four active sections
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at once. The section cut effect applies to geometry within that context and everything within it.

By double clicking on a Group or Component with the Select Tool, you can enter the context of objects
within your model.

Creating Grouped Section Slices
1. Right click on a Section Plane, then select Create Group from Slice from the context menu.

2. This will generate new edges, encapsulated within a Group, wherever the Section Plane intersects with
faces.

This Group may be moved off to the side as a section outline, or it may be immediately exploded,
making the edges merge with the geometry from which they were generated. This technique allows you
to quickly make “hot wire” slices through any complex shape.

Exporting Sections

Sections may be exported from SketchUp in several ways:

2D Graphic

One method for exporting Section views from your model is to export it as a raster image file. Since
Section Planes are an active part of the model view, any raster image export will include Section effects.

Section Slice...

SketchUp can also save the active section slice as a 2D vector file in one of the supported formats. (DWG
and DXF) As with other vector outputs from SketchUp, 2D Vector Sections can be accurately scaled and
measured.

Using Sections with Pages

As with Rendering and camera position information, the active Section Plane may be saved to a page.
Also, as you change pages, this setting will animate the section slice effect in real-time using SketchUp's
TourGuide technology.

Align View
Using the Align View command from the Section Plane Context menu, you can re-orient the model view

to a view perpendicular to the Section Plane. Combined with Paraline Mode, you can use this command
to quickly generate sectional elevation or 1-point perspective views of your model.
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Camera Tools

Undo View Change

The Undo View Change Tool allows you to return to the last view of your model. Undo View Change
functions after using Orbit, Pan, Position Camera, Look Around, or any of the Zoom commands. It may
be activated from Camera Toolbar or the Camera Menu.

Menu Access: ( Camera > Undo View Change )

Standard Views
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SketchUp provides several pre-defined standard view angles for your convenience: Top, Front, Right,
Left, Back, Isometric, and Bottom:
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These can be used with a Paraline projection to produce elevation, plan, and section drawings.

If you are in Perspective mode and wish to print or export your model as a 2D vector drawing, the
traditional rules of perspective apply, and the output will not be to scale as it is in the SketchUp Drawing
Window. For example, although the Top and Isometric views will reorient your view in a similar way, they
cannot create a true plan or isometric drawing unless SketchUp is in Paraline mode.

Selecting any of these views (either from the Views Toolbar, or by selecting a view from the (
Camera> Standard) submenu,) will immediately set yourDrawing Window to that view.

Isometric (Iso)

When you activate the Isometric View, SketchUp will move your view to the true Isometric view closest
to your current view angle. To change to a different Isometric view, use the Orbit Tool to orient the
camera approximately where you want the view to be, and then activate the Isometric View to lock into
an actual Isometric view. (Remember that true Isometric views require paraline mode.)
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Perspective vs. Paraline
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Perspective and Paraline are the two modes of spatial projection available in SketchUp. You can switch o
between them by enabling or disabling the Perspective option under the Camera Menu. o
g
o
n

Perspective Mode

Generally speaking, perspective projection simulates the way our eyes see three dimensional objects
and spaces. When SketchUp is set to Perspective Mode, your model is viewed from a single point in 3D
space. All parallel lines converge to the same point on the screen, (the vanishing point) and geometry
appears to shrink with greater distance and foreshorten with angle incidence.

Although a perspective image on paper cannot yield accurate measurements, SketchUp keeps track of
your model in 3D, and can maintain high accuracy in any projection mode. Even though lines appear

to be foreshortened in perspective, they are always drawn and measured correctly in the 3D Drawing
Window. However, when you go back to a 2D medium, such as when you are printing or exporting your
model as a 2D vector drawing, the traditional rules of perspective apply, and the output cannot be to
scale.

2 Point vs. 3 Point

SketchUp's perspective is designed to provide a full three point perspective, but you can achieve a two
point effect as long as the view is perfectly horizontal. You can achieve this easily using the Position

Camera Tool.
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Paraline Mode

Paraline mode corresponds to an axonometric projection (not an axonometric drawing, which is
sometimes referred to as an oblique) in which the casting rays are projected perpendicular to the viewing

plane. In Paraline mode, all parallel lines appear parallel on the screen.

In order to print to scale, SketchUp must be in paraline mode. Be aware that only faces that are parallel
to the view plane will be measurable.
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Orbit Tool

The Orbit Tool rotates the camera about the model. This is most useful when viewing an object from the
outside (especially for objects like chairs, or exterior massing models of buildings).

The Orbit Tool may be activated from either the Camera Toolbar or the Camera Menu.

Menu Access: ( Camera > Orbit )

Orbiting the View

First, activate Orbit Tool. Then press the mouse button and drag in the document window. It does not
matter where in the window you press the mouse button, as the Orbit Tool automatically rotates around
an appropriate point in your model.

By double-clicking with the Orbit Tool, you can center your view. This can also help any subsequent orbits
to rotate more correctly.

The Orbit Tool works to constantly adapt itself to your model as it changes. If it is not working in an
intuitive way, try starting the press and drag operation over the geometry you are interested in orbiting
around. This provides useful hints to SketchUp.

Shortcuts

You may find that the Orbit Tool is very heavily used as you create and edit your models. We've provided
several shortcuts to make orbiting more efficient.

Middle Button

If you have a three-button mouse (or a mouse with a wheel that also works as a middle mouse button),
pressing the middle mouse button temporarily activates the Orbit Tool while in any other tool. (Except for
walk below) This alone can dramatically increase your efficiency.

Pan

Holding down the Shift key while in the Orbit Tool activates the Pan Tool temporarily. You can do this
while using the Orbit Tool directly or while using the middle button shortcut.

Tip: You will also be put in Pan temporarily if you click on the middle-mouse wheel and then click and
hold the left mouse button.

Roll

Normally, the Orbit Tool has a sense of gravity. This feature helps keep vertical edges pointed up and
down. Holding down the Ctrl key during orbit suspends this gravity setting allows the camera to roll on its
side.

Pages
You can reduce the need to orbit by using pages to quickly restore often used views.
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Pan Tool

The Pan Tool moves the camera vertically and horizontally along the picture plane. The Pan Tool may be
activated from either the Camera Toolbar or the Camera Menu.

Menu Access: ( Camera > Pan )

Panning the View
To use the Pan Tool, activate it, then press and drag in the document window.

Tip: If you have a three-button or scroll mouse, you can activate the Pan Tool temporarily while using
any other tool by holding down the Shift key and clicking your middle mouse button/scroll wheel.
Or, if you are currently orbiting by clicking the middle mouse button, you can also activate the Pan
Tool temporarily by left clicking on the mouse.

Zoom Tool

The Zoom Tool allows you to interactively zoom in and out of your current view, moving back and forth in
a sense. It may be activated from either the Camera Toolbar or the Camera Menu.

Menu Access: ( Camera > Zoom )

Using Zoom
1. Activate the Zoom Tool.
2. Press anywhere on the Drawing Screen and drag the mouse up and down. Moving the mouse cursor

up zooms in bringing you forward and closer to the model; moving the mouse cursor down zooms out,
moving you backwards and away.

The Zoom Tool works to constantly adapt itself to your model as it changes. If it is not working in an
intuitive way, try starting the press and drag operation over the geometry you are interested in zooming
from. This provides useful hints to SketchUp.

Using the Wheel

If you have a mouse equipped with a scroll wheel, you can use the wheel at any time and while using
any tool to zoom in and out. Rolling the wheel forward zooms in, and rolling backwards zooms out. Your
current mouse location determines the point towards which or away from which you will be zooming.

Centering the View

Another shortcut that can enhance the use of the Zoom Tool is double click. This quickly centers the view
onto the point you wish to zoom to, eliminating the need for panning in some instances.
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Perspective Adjustment (Field of View)

While the Zoom Tool is active, you can adjust the screen to an exact perspective or camera lens by
typing in an exact value. You can also specify which system to use. For example, “45 deg” sets a 45
degree Field of View and “35 mm” sets the equivalent focal length of a 35mm camera. You can also
visually adjust the camera lens or Field of View by holding down the Shift key while using the Zoom Tool.
Note that changing the FOV keeps the camera in the same location in 3D space. see also Field of View
under the Camera Menu.
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Zoom Window Tool

The Zoom Window Tool allows you to select a rectangular region to enlarge to fill your window. It may
be activated from either the Camera Toolbar or the Camera Menu.

Menu Access: ( Camera > Zoom Window )

Using Zoom Window
1. Activate the Zoom Window Tool.

2. Press and drag a window with your mouse. When you release the mouse button, your selection will be
zoomed to fill the window.

Zoom Extents Tool

The Zoom Extents Tool zooms your view to a distance which makes the whole model visible, and centers
it in the drawing window. It may be activated from either the Camera Toolbar or the Camera Menu.

Menu Access: ( Camera > Zoom Extents )
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Position Camera Tool

During the design process, you may often need to quickly check the visibility of mechanical equipment
on roofs, check sight lines of other building elements, or otherwise establish what a view from a certain
location will look like.

This is traditionally done with simple models, as precise perspective construction is tedious and does
not lend itself to the speculative nature of early design investigation. While loose perspectives DO lend
themselves to tentative design exploration, loosely sketched perspectives do not offer the exactness
necessary for visibility and occlusion determination.

Using SketchUp, you can solve this paradoxical problem nicely, as precise, measured perspective drawing
becomes very inexpensive and therefore accessible during any stage of design. SketchUp’s Position
Camera capability allows you to:

° Determine what you CAN see from an exact point
° Determine what you CANNOT see from an exact point
° Place the view point at a specific eye height

° Make better perspective compositions in less time

Using the Position Camera Tool
To start, select Position Camera from the Camera Menu ( Camera > Position Camera ) .

Notice that the Value Control Box (VCB) at the lower right corner of your SketchUp screen indicates that
the eye height above the ground plane is set to 5 feet, 6 inches. You can override this height at this time
by typing in a desired value.

The Position Camera Tool can be used in two different ways. If you only need general view positioning
that approximates an eye-level view, use the Single Click method. For more precise camera positioning,
use the Click and Drag method.

Single Click
Single click uses the existing viewing direction and simply places your camera viewpoint at an average
eye-height over the point you click on.

If you place the camera from a plan view, the viewing direction defaults to the top of screen, which is due
north by default.

Click and Drag

This method lets you specify position and target points exactly. Simply press on the point you want your
eye or station point to be with the mouse button, drag the mouse cursor, and release on the point you
wish to look at.

Tip: You can use the Tape Measure Tool and the VCB to drag parallel construction lines off of edges. This
is a great way to provide accurate camera placements.

After the camera travels to the new viewpoint, the Turn Camera Tool becomes engaged, allowing you to
look around from that point. You may type in a different eye height once the camera is in position.
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Walk Tool

The Walk Tool allows you to maneuver through your SketchUp model as if you were walking. Specifically,
the Walk Tool fixes the point of view to a particular height, and then allows you to “steer” it around your
model. The Walk Tool is available only when Perspective is enabled.

The Walk Tool may be activated from either the Camera Toolbar or the Camera Menu.

Menu Access: ( Camera > Walk )

Using the Walk Tool

1. Activate the Walk Tool and press the mouse button anywhere in the Drawing Window. Notice you
have placed a small cross hair. This acts as a cursor reference point.

2. Keeping the mouse button pressed, move your mouse up to go forward, down to go backward and left
or right to move left or right. The further you are from the cursor reference point, the faster you will go.

Holding down the Shift key while moving allows you to move up or down instead of forward or backward.

Holding down the Ctrl key makes you move faster. This “run” feature is especially useful for navigating
through large models.

Once the Walk Tool has been activated, you may also navigate using the Arrow Keys on your keyboard:

Using a Wider Field of View (FOV)

Walking around in your model is usually much more satisfying with a wider field of view. To change your
field of view, activate the Zoom Tool, hold down the Shift key, and press and drag up and down to zoom
in or out.

Look Around Shortcut

While using the Walk Tool, you can quickly turn your viewpoint by holding down the middle mouse
button. This places you temporarily in the Look Around Tool.

SketchUp ‘

111



112

Look Around Tool

The Look Around Tool pivots the camera around a stationary point at the point of view. This is like
standing still while turning your head to look around. you can look up and down as well as side to

side. In film camera terms, these are referred to as 'tilt’ and ‘pan’ respectively. The Look Around tool is
particularly useful for viewing the inside of spaces, or to evaluate visibility after using the Position Camera
Tool.

The Look Around Tool may be activated from either the Camera Toolbar or the Camera Menu.

Menu Access: ( Camera > Look Around

Looking Around

First, activate the Look Around Tool. Then press the mouse button and drag it around in the document
window. It does not matter where in the window you press the mouse button.

Specifying an Eye Height

While in the Look Around Tool, you can specify exact eye height above the ground plane by typing a
height into the Value Control Box followed by the Enter key.

Using Look Around with Walk Tool

Usually, the middle mouse activates the Orbit Tool, but if you are in the Walk Tool, this activates the Look
Around Tool instead.

Align View
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The Align View command precisely orients the SketchUp view to be perpendicular with elements in your
drawing.

Axes

Selecting Align View from the Drawing Axes context menu will align the SketchUp Camera with the
perpendicular plane to the axis selected.

Section

Selecting Align View from the Section Plane context menu will align the SketchUp Camera with the
selected Section plane. This is useful for generating 1-point sectional perspective drawings.

Face

Selecting Align View from the Face context menu will align the SketchUp Camera with the selected face.
This can be used to generate measurable drawings of non-orthographic faces.
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Model Settings and Managers

Model Info Dialog Box

The Model Info dialog box allows you to set a number of different settings specific to your current
SketchUp document. It's accessible under the Window Menu: ( Window > Model Info)

Colors

The Colors pane allows you to set default colors for several elements in SketchUp’s model view. Clicking
on any of the color wells will activate the Color Picker.
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Geometry

Edges: This sets the default color for edges in SketchUp. You can force SketchUp to use this color for all
edges (instead of a color you may have assigned manually) by setting ‘Edge Color’ to ‘All the Same’ in
the Display Settings dialog box.

Face Front: This sets the default color for the front face of faces. When you assign a material to the
front of a face, that color will be used instead.

Face Back: This sets the default color for the back face of faces. When you assign a material to the back
of a face, that material will be used instead.

Highlight: This sets the color of the highlight that is used to indicate selection. It is best to use a color
that will contrast well with the other colors in your scene.

Construction Lines: This sets the color of any Construction Lines you may have created.

Background
Background: This sets the background color of SketchUp’s Drawing Window.

Solid Color: This allows you to use a solid color for the entire background.

Gradient: This allows you to select separate gradients for both sky and ground. SketchUp will show the
sky color as a gradient from the horizon up. SketchUp will show the ground color as a gradient from the
horizon down. The ground color can be set from the color well.

Transparency Slider: The transparency slider allows you to adjust the level of transparency for the
ground plane, allowing you to see geometry below the ground plane.

Show Ground from Below: This checkbox enables the display of the ground plane from viewpoints
below the horizon.
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Components

The Components pane allows you to modify the visual appearance of your model during the Component
and Group editing process.

Fade Similar Components

Using these controls, you can modify the appearance of the other visible instances of the component you
are editing. Using the radio buttons, you can choose to either “Fade” or “Hide"” the rest of your model. If
you choose to “Fade”, you can control the degree of fading with the slider adjacent slider.

While editing a Component, SketchUp can either fade back or hide other similar Components and the
rest of the model to make it easier to concentrate on modifications to the open Component.

Fade Rest of Model

Using these controls, you can modify the appearance of the parts of your model unrelated to the group
or component you are editing. Using the radio buttons, you can choose to either “Fade” or “Hide"” the
rest of your model. If you choose to “Fade”, you can control the degree of fading with the slider adjacent
slider.

Show Component Axes
This checkbox controls the visibility of Component axes.
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Dimensions
The Dimensions pane allows you to change the appearance and behavior of Dimension entities in your
model.
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Troubleshooting

Fonts...: All dimension entities in SketchUp use the same font, which you can define here.

¥ Highlight non-associated dimensions

Show radius/diam prefix: This checkbox controls the visibility of a “R" prefix for all radius dimensions
and a “DIA” prefix for all diameter dimensions.

Endpoints: With this control, you can choose the kind of tick mark style to show on dimensions: None,
Slash, Dot, Closed Arrow, Open Arrow.

Lo L€

Horizontal to screen: Text that is displayed with this setting on will rotate as you orbit your model,
always remaining readable.

Align to dimension line: With this setting, text will be aligned with the dimension line instead of the
screen. As you orbit your model, the text will remain aligned with the dimension lines.

Hide when foreshortened: This allows Dimension Objects to automatically hide themselves when they
become too foreshortened. The slider bar sets the threshold angle that will cause dimensions to become
hidden.

Hide when too small: As your view moves further away from your model, dimensions appear smaller
and text remains the same size. This can create a jumbled mess of dimensions when you zoom out. The
Hide Small option will automatically hide dimensions when their readability becomes compromised. The
slider controls the size at which they are hidden.
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Highlight non-associated dimensions: Dimensions that have lost their direct link to geometry or
that have had their text edited may not show accurate measurements. This option will highlight these
dimensions In the color you specify.

Display

Face Display

Use sun for shading: When enabled, SketchUp will shade the faces of your model based on the
position of the sun. When unenabled, SketchUp uses standard shading that follows the camera.

Wireframe: This option displays the model in Wireframe Mode, as a collection of simple lines. There are
no faces displayed.

Hidden Line: This displays the model in Hidden Line Mode, where faces in the model and hides lines and
edges and are rendered in the background color.

Monochrome: This option displays the model with default shading (no colors or texture).

Shaded: Shaded Mode displays any materials you have applied to faces, and applies a tonal value to
faces based on the light source. Remember that both sides of faces can have different colors.

Textured: In Textured mode, texture images that have been applied to a faces will be displayed.
Textures can slow down SketchUp’s performance in some cases, so you may need to disable them
temporarily.

Transparency

X-Ray mode: Displays all faces in SketchUp with a global transparency, allowing you to see through the
model and edit edges behind faces.

Enable transparency: When enabled, this renders materials with their transparency settings. The drop
down menu controls the order used to draw transparent faces, which may help you achieve better results
for animations or still images.

Quality: There are 3 settings for the quality of transparency display; Faster, Medium, and Nicer. Each
one is optimized to trade off speed vs. accuracy of transparency sorting. To produce a “Nicer” display,
more calculations are necessary to correctly sort transparent surfaces. Still, some models may produce
“popping” artifacts, where a surface appears to jump in front of another. “Faster” display sacrifices
sorting accuracy to provide a faster rendering update rate.

Edges Display
All Same: The All Same checkbox causes all edges to display in the Foreground Color as defined in the

Colors pane of the Model Info dialog box. It does not actually change any edge color assignments you
may have made, preserving them if you choose to view them again.

By Material: When this option is selected, edges display in the material color they’ve been assigned.

By Axis: When By Axis is enabled, the color of an edge corresponds to the color of the axis to which it is
parallel.
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Edge Style
Profiles: The Show Profiles option draws lines that are in profile with a thicker line weight. This can

make drawings “read” much better. You can control the thickness of Profiles by setting higher or lower
numbers in the associated text box.

Extension: This enables Extension Lines, where edges are drawn so as to extend slightly past their
intersections. You can control the length of Extensions by setting a dimension in the associated text box.

Jitter: Jitter Lines applies a dynamic sketched look to lines in the drawing.

File

The File pane contain settings related to your SketchUp document, including its location in your file
system (if it has been saved), the file's size, version of SketchUp last used to edit it, and the date of last
modification.

The File pane also gives you access to a text description field, where you can save notes about the file.

Location

The Location pane allows you to specify a location for your model based on the nearest major city. To
specify a location, first choose a country from the Country pop-up list, and then a city from the City pop-
up list. If you don't see exactly the city you want listed, pick the nearest one you can. SketchUp’s shadow
rendering engine is mathematically precise, but in most cases choosing a ‘close’ location will give you the
results you need.

You may also specify a precise location clicking the ‘Custom Location...” Button and providing longitude
and latitude coordinates.

You can also set an angular direction for north in you model from this pane. By default, North is aligned
with the ‘positive’ (solid) green axis. To change the north angle, you can either set a new angle in the
text box, or you can set it dynamically in the model view by clicking the ‘Select’ button.

When you do so, SketchUp will display a north arrow in the model view for you to locate. Click once to
set the origin of the north angle, and then click a second time to set the angle. You can move the north
arrow around in your model to allow for precise orientation.

Checking the ‘Show in model’ checkbox will cause SketchUp to display an indication of north as a yellow
line drawn out from the model origin.

Section Planes

The Section Planes pane allows you to change the appearance and behavior of Section Plane entities in
your model.

Lines
Cut Line Width: This value defines the thickness (in pixels) of all cut lines in the active Section Plane.

Colors

Section Cut Line: This color well is used to define the color to be used in displaying the slice lines for
the active section plane.
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Active Section Plane: This color well is used to define the color of the active Section Plane.

Inactive Section Plane: This color well is used to define the color of all inactive Section Planes in your
model.

Shadows

Display Shadows

This checkbox enables and disables SketchUp’s shadow casting functionality, turning all shadows on and
off.

On Faces: The Faces checkbox enables the casting of Face shadows. This feature makes intensive use of
your 3D graphics hardware, and can cause performance degradation.

On Ground: The Ground checkbox enables the casting of shadows on the ground plane (the red/green
plane).

From Edges: The From Edges checkbox enables the casting of shadows from standalone edges.

Time: The Time slider adjusts the time of day that is used by SketchUp to model shadow casting. The
slider adjusts the time from sunrise to sunset, with 12:00 noon in the middle of the slider. To set the time
precisely, you can type a time into the associated text field.

Date: The Date slider adjusts the day of the year that is used by SketchUp to model shadow casting.
The slider adjusts the date from January 1st to December 31st. You can also set the date precisely by
typing it into the associated text field. You can specify the date in numerical form (11/8) or you can type
in more general dates, like “next monday” or “day after tomorrow.”

Light: The Light slider controls the intensity of the diffuse light in the model view. This effectively lightens
and darkens illuminated surfaces.

Dark: The Dark slider controls the amount of ambient lighting in the model view. This effectively lightens
and darkens the areas under shade and shadows.

Statistics

The Statistics pane displays information about the type and number of drawing elements in your model.
This is occasionally useful for troubleshooting performance issues.

Selecting ‘Entire model’ from the pop-up menu will show statistics for your entire model. Checking the
‘Show nested components’ checkbox will count individual elements within placed components as well.

Selecting ‘Only components’ from the pop-up menu will give you a tally of all placed Components - which
may be useful for generating quick window/door schedules.

Clicking the Purge Unused button will remove any unused components, materials, image objects, layers,
and other extraneous information from your file.

Clicking the Check Validity button will cause SketchUp to scan your model, report any invalid geometry,
and attempt to fix any problems.
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Text

The Text pane allows you to change the appearance and behavior of Text entities in your model.

Text
Fonts...: All dimension entities in SketchUp use the same font, which you can define here.

Default Text Color: Selects the display color for any unpainted Text Objects. (Those painted with the
default material.) If you paint a Text Object, it will take on the material color you specify instead.

Leader Lines
End point: Choose between None, Dot, Closed Arrow, and Open Arrow.

VLAY

Leader Type: There are two main styles of leaders: View Based and Pushpin. A View Based leader will
always retain its 2D screen orientation. A Pushpin leader is aligned in 3D space, and rotate with your
model as you change your view.

Texd:

e}

Update Selected Text: Applies the current settings to any selected text objects.

Tourguide

The Tourguide pane allows you to set properties for Tourguide slideshows. The ‘Enable Page Transitions’
checkbox enables smooth transitions from page to page in a slideshow. ‘Transition’ sets a length of time
for page transitions, and ‘Slide Delay’ sets the length of time that each page stays on the screen.
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Units

The Units Preferences allow you to set defaults for linear and angular unit measurements.

Length Units

SketchUp is capable of working in a number of different units simultaneously, but with the Units
Preferences, you can choose the units your document will use by default.

Format: Controls the display of entities and measurements in the VCB (Value Control Box). Architectural
displays as feet and inches. Decimal displays decimal units, including inches, feet, millimeters,
centimeters, and meters. Engineering displays feet and decimal units of feet, and Fractional displays in
fractions of units.

Precision: Architectural Units use units in increments of feet and inches, with an adjustable level of
precision from 1” to 1/64".

Decimal Units can be set to inches, feet, millimeters, centimeters or meters. Precision can be set in
numbers of decimal places beyond zero for any of these units. SketchUp users working in Metric will
want to use this unit setting.

Engineering Units use units in decimal increments of feet. Precision for Engineering Units can be set in
decimal places beyond zero.

Enable length snapping: By checking the ‘Enable length snapping’ checkbox, you tell SketchUp to
snap to the specified length while you are drawing. SketchUp does not have a “grid snap” function like
you may be used to in other CAD applications. Length snaps can be overridden by entering exact values
into the VCB, or by using any of SketchUp’s intervening functions. To set a Snap Length, type it into the
text field in whatever units appropriate.

Display units format: With this checkbox checked, SketchUp will suppress the display of units.

Force Display of 0”: With this checkbox checked, SketchUp will display 0” in architectural units when
there are no inches in the measurement. Ordinarily, inches would be suppressed in this case. For
example, a measurement of three feet in length would read as 3’0" with this setting enabled.

Angle Units

Precision: SketchUp uses decimal degree units, with a level of precision of either ‘0’ (no decimal places)
or ‘0.0’ (one decimal place).

Enable angle snapping: By checking the ‘Enable angle snapping’ checkbox, you tell SketchUp to
enable snapping to the specified increment while in the Protractor and Rotate tools. To snap to the
specified increment while using these tools, move your cursor inside the Protractor. You will see tick
marks corresponding to your snap angle on the Protractor.

Snap Angle: With this pop-up menu, you can choose the snap increment for angular measurements
and rotations.
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Entity Info Dialog Box

The Entity Info dialog box displays information about selected entities, and allows you to view and
change their properties. The Entity Info dialog box is context-sensitive, and will show different controls
as you select different kinds of entities in your model. It is activated either from the Window Menu or
through a context menu.

Edge 4
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Entity Info for each type of entity are described in detail within each entity in this section.

Details Menu

The Entity Info dialog box has a details menu which appears as an arrow in the upper-right side of the
dialog box. This menu is used to display additional details or properties that you might set for the entity.
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Material Browser
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The Material Browser lets you select materials, organize them into libraries, and view materials in your
scene in @ manner similar to a traditional materials

Materials

Library | In Model |
ﬁi Landscape

=l

|

You may call up the Materials Browser by activating the Paint Bucket Tool or from the Window Menu.

Menu Access: ( Window > Material Browser )

Materials Palette Options

Active Material

Displays the material that the Paint Tool will use. Clicking on this preview will automatically activate the
Paint Tool.

Sample Material
Will ‘acquire” a material from your scene and make it active. (This does not select the pixel color.)

Default Material
Sets the active material as the default or null material. Read more about it here.

Library Tab

Displays materials stored in .skm, or SketchUp material library files. To change your library, select
another one from the drop-down list. To open new library, click on the *file open’ button.
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Arrows
The left and right arrows move you forward and back, in a manner similar to a web browser.

In Model Tab

Displays materials defined in your scene. Materials that are assigned to entities in your model are
displayed with a triangle.

Choosing A Material From The Palette
To select a material for painting, click on it. The active material is indicated in the preview tile to the
upper left and the Paint Tool is automatically activated.

By right clicking on a material swatch in the ‘Library’ Tab, you can create a new one based on it, delete it
from the library, or add it to the materials stored in your model. Right clicking on a material swatch in the
Model Tab, you can get a material area take off, delete a material, (only available if it isn’t being used by

elements or objects) edit that material interactively, add a copy of that material to your library, or update
it in the library if there is a similarly named copy there that is different.

Matching Materials
To sample and apply more of a material which already appears on your model:

1. Click the Sample Material button in the upper right corner of the palette.

2. Move the ‘eye dropper’ sample cursor over the material you want and click on it. That material will
appear in the active color tile.

3. You may now paint that material to your scene.

Purging Unused Materials

In SketchUp, any materials you add to your model are stored within the SKP file. A material with only
color information is very small, but materials with textures can get fairly large, depending on the fie size
of your texture. Try to keep texture resolution as small as needed and no bigger, and when appropriate,
using compressed formats such as JPEG or PNG to keep the file size down. You can also purge unused
materials via the Materials Palette.

To purge unused materials:

1. Select the “In Model” tab of the Materials Palette. This displays all materials defined in your
scene. Materials that are actually being used have a small triangle in the bottom right corner.

2. Right click on the material you want to purge and select Purge Unused.
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Editing Materials

To adjust any materials you have assigned:

1. Select the “In Model” tab of the Materials Palette. This displays all materials defined in your
scene. Materials that are actually being used have a small triangle in the bottom right corner.

2. Select the material you wish to edit.

3. Right click on the material and select the Edit menu item. This brings up the Material Editor. Any
changes you make are reflected throughout your scene. You can also double click a material to edit it.

Area Take Off

To get an area readout indicating the usage of a particular material in your scene:

1. Select the “In Model” tab of the Materials Palette. This displays all materials defined in your
scene. Materials that are actually being used have a small triangle in the bottom right corner.

2. Right click on the material you wish to calculate and select ‘Area’. This displays the area used by that
material. The area will be displayed in the units set under Preferences.

Selecting All Entities With a Specific Material

To select all entities with a specific material:

1. Select the “In Model” tab of the Materials Palette. This displays all materials defined in your scene.
Materials that are actually being used have a small triangle in the bottom right corner.

2. Right click on the material you wish to select and select ‘Select’. This selects all of the entities that
have the identified material. This is useful if you want to apply a new material to all items containing a
specific material.

Adding Materials to Library

To add a material to the current library:

1. Select the “In Model” tab of the Materials Palette. This displays all materials defined in your scene.
Materials that are actually being used have a small triangle in the bottom right corner.

2. Right click on the material you wish to add and select ‘Add to Library’. This adds the material to the
currently loaded Library in the Library tab.

Updating Library Copy
Sketchup allows you to easily modify materials in the library and update the library copy with the the
modified materials. To update a material in the library:

1. Select the “In Model” tab of the Materials Palette. This displays all materials defined in your scene.
Materials that are actually being used have a small triangle in the bottom right corner.

2. Double click on any material that is currently in the library. Right click on the material and select the
Edit menu item. This brings up the Material Editor. Any changes you make are reflected throughout your
scene. You can also double click a material to edit it.

3. Modify the material and click Close.
4. Right click on the on the material you just edited and select ‘Update Library Copy.’
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Details Menu

Please note that the details menu for “Library” and “In Model” tabs have different items. All of the items
found in both menus are described below.

Display Sizes (Small Images, Medium Images, and Large Images)

The square color tiles can be set to different sizes to suit your needs. To adjust them, click on the Details
menu and select Small, Medium, or Large. Selecting ‘Library Default’ sets it to the size the library was
saved as.

Library Default

Uses the saved Display Size as the Display size for displaying the square color tiles. If you haven’t saved
your library, the Library Default uses the last display size you set.

Insert Material

To insert add the currently active material to a library, click on the Details menu and select ‘Add to
Library.

Purge Unused

Allows you to purge unused materials from your “in use” pallet. Objects painted with the removed
material revert to the default material and the selected material will be purged from the model.

Clear Library...

To clear all materials out of a library, click on the Details menu and select ‘Clear Library...."

Open Library...

To open a library on the file system, click on the Details menu and select ‘Open Library...’

MergelLibrary...
To merge in all materials from another library, click on the Details menu and select ‘Merge Library...’

Sort by Name

Sketchup sorts colors in a library by hue. To sort colors in a library by name, click on the Details menu
and select ‘Sort by Name...

Saving Libraries (Save and Save As...)

The ‘Save’ and ‘Save As’ menu items allow you to update and save out any changes made to your
library. The ‘Save as Library” menu item allows you to create a new library from the materials currently in
the “In Model” tab.
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Detaching/Docking the Materials Palette

The Materials Palette may be ‘detached’ from its position in your SketchUp window and either
repositioned as a free-floating window or re-attached in another position. You may find that reattaching it
away from the other Drawing Tools is more efficient. Also, docking the palette may improve performance
as your SketchUp window doesn’t have to draw ‘behind’ it like it does when it’s free-floating. If you press
the Ctrl key while moving the palette over the SketchUp window it will remain detached instead of trying
to dock.

Material Editor

The Material Editor lets you quickly create and/or edit the properties of individual materials. It may
be accessed by pressing the ‘Create’ or ‘Edit’ buttons in the Materials Palette, or selecting Window >
Materials Editor.

Sample Material  Color System Previous Color  Sample Colar

Mix Mew Material To Paint With -3¢ | |

Material Mame —FtandingSea 2 L Calar from
Material
Library
Palette
Presview Swatch
[+ Usze Testure Image Lock

. - - ~ . Aspect
Image File —IStandlngS eam-Fed.jpg = s 53 I2 Ra% 0

.Heset Color | [ Colorize 3 P

Opacity: | _Hmn_:l
Close | add | Edi |

Material Editor Options

Material Name
Displays the name of the material currently being edited or created.
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Sample Material

Samples a material from the model. If you are sampling while editing, you will now be editing what you
have just sampled. If you are sampling while creating, you are creating based on what you just sampled.

Preview Swatch

Displays a preview of the material. If a texture image is used, a color band is displayed around it. Like in
the Materials Palette, clicking on this swatch activates the Paint Tool.

Color System

Allows you to select between the RGB, (Red-Green-Blue) HSL, (Hue-Saturation-Lightness) HSB, and
Wheel Color models. RGB is the color model traditionally used in computers and CRT's as it is loosely
based on the physiology of the human eye. HSL, HSB, and the color wheel provide a more intuitive
model for developing color relationships.

Previous Color
Restores the material color to the one used in the beginning of the edit session.

Sample Color
Samples a “materials” color from the screen, setting the color value of the material to that color.

Color From Material Library Palette

A palette within the editor that brings up another version of the Materials Palette. This changes only the
color of the active material to that which you select.

Use Texture Image

The use texture checkbox is used to set and clear using a texture in the material. Checking the box
specifies that you would like a texture, and it will automatically bring up an file open dialog for you to
choose a texture image. Un-checking the box specifies that you no longer want to use a texture and
erases your texture setting. Note that re-checking the use texture checkbox will not restore a previous
image setting, but instead will prompt you to select a new image.

Texture File

Allows you to specify the texture file. You can drag image files into the box, or you can click on the file
open icon to the right.

Reset (Texture) Color
Resets the color of the texture to the original file colors.

Colorize

When checked, this will lock all colors throughout the image to the same hue. This is handy for files that
exhibit “color noise” effects.
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Dimensions

Allows you to specify the dimensions of the texture file as it appears in your SketchUp model. This does
not affect the image file itself. The vertical and horizontal arrows to the left reset the dimensions to their
pre-edit state.

Lock Aspect Ratio

Locks to the current aspect ratio so that any height or width changes are reflected in the other
dimension. The horizontal and vertical arrows are a button that allows you to reset to the previous width/
height settings.

Transparency Controls
The slider and the numerical input box allow adjustment of the amount of transparency.

Add

This button will add the material currently in the editor to your scene.

Edit
This button sets the editor to edit materials interactively. This is only available when are in the create
mode and you have just selected a material that is already in the model.

Matching Colors

If you would like to apply a material which already appears on your model:
1. Click the Material Sample button in the editor.

2. Move the “eye dropper” sample cursor over the material you want and click on it. That material will
appear as the active material and may be painted onto other elements.

Bringing in an Image File as a Texture Material
To specify an image file to use as a texture material:

1. Click the open button to the right of the image file text box. This brings up a file open dialog box with
which you may select a file.

2. Alternatively, you can type in the name of the file you wish to use directly.

3. Another method is to drag the file from you desktop or file manager directly into the Material Editor.
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Component Browser

Components can be listed in, and inserted from, the Component Browser. To open the Browser, select
Components from the Window Menu. ( Window > Components )

The Component Browser gives you access to the contents of SketchUp’s Component Library, which
includes a variety of pre-built Components that you may find useful in your models. You can select from
the available libraries by selecting them from the list box at the top of the dialog box.

f= =p ﬁ |Seating _—J_}J

Components Browser Options

Path List Box

The top line of the Browser is the Library path list box. By default, the Browser displays the component
category sub-folders. The list box always contains a “In Model” option, which will list all Components
used in the current drawing.

Back/Forward Buttons
These will take you forward and back through your browsing history.

Home Icon

Click on this button to display only those Components used in the current drawing. Loaded Components
may also be displayed by selecting “In Model” from the path list box.

Browse Button
The Browse button opens a dialog that allows you to select any folder on your system for browsing.
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Inserting a Component

To insert a Component from the browser, click on its name and then click in the Drawing Window.
Components can also be loaded into a drawing by dragging and dropping .SKP files into your drawing

window or by using the ( File > Insert > Component ) menu command.

Detaching/Docking the Component Browser

The Browser can be docked to either side of the Drawing Window. To undock the Browser, click on the
Maximize button at the top right corner, or drag it by the move handles. You can re-size the Browser
easily by dragging its sides. By holding down the Ctrl key while moving it, you can prevent it from re-
docking.

Component Browser Context Commands

A number of useful commands are accessible via context menu. The context menu will display only
commands relating to the current state of the Browser and where you click. To open the context menu,
right click on a Component icon or name in the Component Browser.

Properties
Displays the Properties Dialog for that Component.

Purge

Purge removes a specific Component from the current file. This is available only for Components that are
no longer used in the drawing.

Reload

Reload loads a Component again from it’s original source. If you have modified the external definition,
use this command to update the instance in the Drawing.

Save As...

The Save As... command will save the selected Component to a separate SketchUp document, with a
new name and/or location in your file system. If the Component is only defined locally, you can use this
command to export it for use in other SketchUp documents.

Reset Insertion Point
Recovers any changes made to a Component definitions insertion point.

Details Menu

Click on the right arrow next to the pop-up list at the top of the panel to open the details pop-up menu.
This menu allows you perform additional components-related functions.
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Icon View
Click on Icon View to display components in the Component Browser as icons.

List View
Click on the List View to display the components in the Component Browser by name and dimension.

Show Nested
Displays components nested within other components.

Purge Unused
Removes all Components from the Loaded Components that are no longer used in the drawing.
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Add Folder

Click on Add Folder to add a new folder containing components to the pop-up list of component
categories in the Component Browser.
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Layer Manager
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SketchUp’s Layer Manager allows you to view and control the layers in your model. It displays all the
layers in the drawing and their colors, and indicates if layers are visible or not. You can open the Layers
dialog box either from the View Menu, ( Window > Layers ) or by clicking on the Layer

Manager launch button at the right of the Layer Toolbar. It may also be docked to the side of your
SketchUp Drawing Window.

Layers E]
Name ] Visible 1 Color ]
@ Layerd H
£ House ™

™ Landscaping .

Layers Options

Add

Click on the Add button to create additional layers. You will be prompted for a name for the layer. Either
type in a name and hit enter, or you may hit enter and accept the default name of Layerl, Layer2, etc.
Each new layer has a different color.

Delete

To delete a layer, highlight it with the cursor, and hit Delete. Multiple layers may be selected and deleted.
If there are objects on a layer you want to delete, you will be prompted by a dialog box in which you
may either move the objects to the current layer or to the Default layer. (SketchUp will not delete any
geometry along with a layer without this prompt.)

Name

The display window lists all the layers in the drawing. The current layer has a check next to its name. You
can make any layer current by checking its box, and you can rename it by clicking on the name.

Clicking on the Name column header sorts layer alphabetically. Clicking again will reverse the order. You
can select a multiple layers by dragging. You can also use a Ctrl-click to selectively pick layers, and a
Shift-click to select contiguous blocks.
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Visible
Toggle the visibility of a layer by clicking on the Visible icon. When the icon is grayed out, the layer is

hidden. Clicking on the Visible header will sort layers by visibility. Clicking again will reverse the order. If
you make a hidden layer current, it will become visible automatically.

Color

The color column displays the color of each layer. You can change the color of a layer by clicking on it and
selecting a new color. Clicking on the Color header sorts layers by color. Clicking again will reverse the
order.

Details Menu

Purge
This command deletes all unused layers.

Color by Layer

When Color by Layer is checked, the layer’s color is used to render all geometry on that layer.

N

o

X
X

siabeue|y pue sbuillas [9po

SketchUp 133



134

Pages Dialog Box
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The dialogs listed here control various features of Pages. This dialog is launched whenever you create
new pages or edit the properties of existing pages.

Pages E
Add | Defete | Update | i
Landscaping
Parkin

¥ Include in slideshow

MName: ]Schnol House

Desm‘iptinn:i
Properties
tosave: v Camem [+ Display
V¥ Shadows W foes
¥ Hidden v Layers
¥ Sections

At the top of the Pages dialog boxis a list of all the Pages set up in the active document. Pages in this list
are displayed in the order in which they will be displayed when running a Slideshow.

Page Dialog Options

Add

This adds a new page to the active document based on the current settings.

Update

If you have made changes to a Page that you wish to keep as a permanent part of the Page view, you
need to Update the Page. To do so, activate the page you wish to update, make the changes you want,
and then click on the Update button. This button will display a small dialog box with items that will be
updated. Note, you can click on items in this dialog box which you have not decided to save with the
page. Those items, that are not also selected in the Properties to save section (see below) will not be
updated.

Additionally, you can update a Page by selecting ‘Update’ from the Page Tab context menu for the view
you wish to update.
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Delete

To delete a Page from the active document, select it's name from the page list, and click on the delete
button. You can also use the Page Tab context menu.

Page Properties

Include in Slideshow

When the TourGuide Slideshow is activated, each saved page with this option enabled is displayed
successively. Disabling this option is a handy way to keep working views but not have them appear in
your presentation.

Name
Use this field to change the Page’s name.

Description
Use this field for a short description or note about the Page.

Properties to Save

The row of checkbox controls allow you to control which properties of your model are recorded with
a page. Whenever a page is activated, it will restore all recorded settings and ignore the rest. Any
properties that are not checked in the Properties to save section, cannot be updated.

Camera: This option stores the camera view you have selected, as well as the zoom distance and field of
view.

Shadows: This records all shadow related information, including type, time, date, and so forth.
Hidden: If enabled, the Page will record and restore the hidden or unhidden status of entities.

Sections: This option will save the active Section Plane and restore it upon activation. Combined with
TourGuide, this can provide a very dynamic way to visualize models.

Display: When enabled, this records general display properties such as line rendering, shading,
background effects, etc.

Axes: This records the display and position of SketchUp’s Drawing Axes.

Layers: The hidden layer option will allow control of what layers are displayed in a given page. This is a
great way to create named layer sets.

Details Menu

Show/Hide Details
Hides the page details.

SketchUp ‘
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Tourguide

Launches the TourGuide Settings dialog box, which allows you to adjust how pages are displayed using
the TourGuide page interpolation system, as well as the TourGuide slide show.

Hides the page details.

Delete
This option deletes the currently selected page.

Move Up/Down in List

These buttons change the order in which Pages display with TourGuide, you can either re-order the Pages
list using the Move Up and Move Down buttons, or you can re-order the Page Tabs by selecting Move
Right or Move Left from the Page Tab context menu.
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Display Settings Dialog Box
The Display Settings dialog box controls how your SketchUp model is rendered. It may be activated from
the Window Menu: ( Window > Display Settings )

Display Settings X
8 9088
Edge Stle: ¥ Profles [3

[ Bxension ]—

[ Jiter
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Edge Color; ]P'.II same Lj

Faces: [ Use sun for shading
[~ Enable transparency

Quality:|Fz=iz |

Face Rendering Styles

X-Ray Mode

Displays all faces in SketchUp with a global transparency, allowing you to see through the model and
edit edges behind faces.

Wireframe

This option displays the model in Wireframe Mode, as a collection of simple lines. There are no faces
displayed.

Hidden Line

This displays the model in Hidden Line Mode, where faces in the model are rendered in the background
color and hide edges.

Shaded

Shaded Mode displays any materials you have applied to faces, and applies a tonal value to faces based
on the light source. Remember that both sides of faces can have different colors.

Shaded with Textures

In Shaded with Textures mode, texture images that have been applied to a faces will be displayed.
Textures can slow down SketchUp’s performance in some cases, so you may need to disable them
temporarily.
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Edge Rendering Styles

Profiles

The Show Profiles option draws lines that are in profile with a thicker line weight. This can make drawings
“read” much better. You can control the thickness of Profiles by setting higher or lower numbers in the
associated text box.

Extension

This enables Extension Lines, where edges are drawn so as to extend slightly past their intersections. You
can control the length of Extensions by setting a dimension in the associated text box.

Jitter
Jitter Lines applies a dynamic sketched look to lines in the drawing.

Edge Color

All Same

The All Same checkbox causes all edges to display in the Foreground Color as defined in the Colors pane
of the Model Info dialog box. It does not actually change any edge color assignments you may have
made, preserving them if you choose to view them again.

By Material

When this option is selected, edges display in the material color they’ve been assigned.

By Axis
When Color by Direction is enabled, SketchUp will display edges in colors corresponding to the color of
the Drawing Axis to which they are parallel.

@Last "
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Faces

Use sun for shading

When enabled, SketchUp will shade the faces of your model based on the position of the sun. When
unenabled, SketchUp uses standard shading that follows the camera.

Enable Transparency

When enabled, this renders materials with their transparency settings. The slider controls the order used
to draw transparent faces, which may help you achieve better results for animations or still images.

Quality

There are 3 settings for the quality of transparency display; Faster, Medium, and Nicer. Each one is
optimized to trade off speed vs. accuracy of transparency sorting. To produce a “Nicer” display, more
calculations are necessary to correctly sort transparent surfaces. Still, some models may produce
“popping” artifacts, where a surface appears to jump in front of another. “Faster” display sacrifices
sorting accuracy to provide a faster rendering update rate.
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Shadow Settings Dialog Box
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The Shadow Settings dialog box manually controls SketchUp’s shadows feature, including display, time
and date, and site location and orientation. You may use it with Pages to automate viewing a model

at different times of day and in different seasons. Menu Access: ( Window > Shadow
Settings )

Shadow Settings x|
[ Display shadows _P‘_l
i'-':'. [n faces i'-r:'. [ ground i_ From edges

Tme 0s29aM Noon® or:25pw | 13000 PM=T
———
DHEJFHAH}JAEDNDIEE-I :'!

Note: For accurate shadow casting, make sure you have set the proper location for your model through
the Location pane of the Model Info dialog box.

Shadow Settings Options

Display Shadows
This checkbox enables and disables SketchUp’s shadow casting functionality, turning all shadows on and
off.

On Ground: The Ground checkbox enables the casting of shadows on the ground plane (the red/green
plane).

On Faces: The Faces checkbox enables the casting of Face shadows. This feature makes intensive use of
your 3D graphics hardware, and can cause performance degradation.

From Edges: The From Edges checkbox enables the casting of shadows from standalone edges.

Time

The Time slider adjusts the time of day that is used by SketchUp to model shadow casting. The slider
adjusts the time from sunrise to sunset, with 12:00 noon in the middle of the slider. To set the time
precisely, you can type a time into the associated text field.

Date

The Date slider adjusts the day of the year that is used by SketchUp to model shadow casting. The slider
adjusts the date from January 1st to December 31st. You can also set the date precisely by typing it

into the associated text field. You can specify the date in numerical form (11/8) or you can type in more
general dates, like “next monday” or “day after tomorrow.”
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Light
The Light slider controls the intensity of the diffuse light in the model view. This effectively lightens and
darkens illuminated surfaces.

Dark

The Dark slider controls the amount of ambient lighting in the model view. This effectively lightens and
darkens the areas under shade and shadows.

Details Menu
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Hide Details
This option toggles between hiding and showing the checkboxes and light and dark slider controls.

Location...

This option opens the Location panel of the Model Info dialog box. This panel is used for defining a virtual
geographical location for your model.
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Soften/Smooth Edges Dialog Box

Launched by selecting ( Window > Soften Edges ) or from the contextual menu of multiple
selected edges, the Soften/Smooth Edges dialog box allows you to automatically apply or remove
softness and smoothing based on an angle threshold. This can produce good smoothing results on
complex geometry very quickly.

Soften Edges [x]

Angle between nomals:
200 degrees

o

¥ Smooth nomals
[ Soften coplanar

Soften/Smooth Edges Options

Angle Between Normals
Allows you to modify the size of angle that will be soften or smoothed.

Smooth Normals
Enabling Smooth Normals will simultaneously smooth any edges softened by the control.

Soften Coplanar
When enabled, this will soften edges between coplanar surfaces.
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Preferences

SketchUp’s application preferences allow you to set various global behaviors for the program.

Drawing
Drawing preferences control options related to using the mouse or track pad.

Click Style

Click Style refers to sketching technique. If the Click-drag-release option button is selected, the Line Tool
will only draw by pressing on a point, dragging the cursor, and ending the line when the mouse button is
released. If the Click-move-click option button is selected, lines are drawn by clicking on each endpoint.
If the default setting “Auto Detect” is active, you may use either sketching technique; SketchUp will know
what you are doing.

Another advantage of using the Auto Detect feature is that SketchUp will continue lines if you click-move-
click, but not if you click-drag-click. This can be a handy way to quickly draw either single or multiple
lines.

Continue Line Drawing

If *Continue line drawing’ is enabled, the Line Tool will begin to draw another line at the end of each new
line. If not checked, it will be free to draw from whatever point you select.

Display Crosshairs

The checkbox toggles on and off a set of axes for use with the drawing tools. These can be helpful in
determining where your pointer is in 3D space.

Files

This tab displays the default file paths to look in for a variety of SketchUp’s functions. To modify a path,
selected and press the ‘Modify..." button. A standard Browse File dialog box will open and allow you to
specify a new path.

The ‘Import’ and ‘Export’ buttons allow you to save and retrieve SketchUp preferences. This is handy
when you need to standardize preferences across a large networked office environment.

SketchUp ‘
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General

Create Backup

When this checkbox is checked, SketchUp will automatically create a backup file whenever you save a
drawing. The backup file is the previously saved version of the file. It will be saved to the same folder as
the drawing file. For example, if your drawing is hotel.skp, the backup will be called hotel.skb.

Auto Save

We've worked hard to make SketchUp as stable as possible on the widest possible array of system
configurations. We perform exhaustive testing before every release. Despite this, however, the reality of
modern hardware/software is that SketchUp may occasionally crash while you are working.

Auto-save will automatically save changes to your drawing into a temporary file at the time interval

you specify. Should the program exit improperly, this temp file is kept in the file system where you can
easily find it to resume your work. When you launch SketchUp again, you may be prompted to open the
temporary file instead of the older file.

If you are working on a very large file, the automatic saving may become disruptive. This is especially
true on laptops, which tend to have relatively slow disk transfer capabilities. If this is the case, you
may wish to increase the time interval or adopt file size reduction strategies such as using placeholder
components or purging unused data.

Use large tool buttons

SketchUp for has two differently sized Tool Palettes available for your use. Large tool buttons are easier
for some users to see and use (they provide larger targets for to hit with your mouse) and are easier to
use with a pen/tablet. Smaller buttons save screen real estate, and are preferred by some users for their
compactness.

OpenGL

Use Hardware Acceleration

This checkbox allows SketchUp to use the 3D hardware acceleration features of your system. In
previous versions of SketchUp, (1.0) hardware-assisted rendering has been used by default due to the
dramatic performance increase that can be realized. Unfortunately, only a small percentage of 3D drivers
in the consumer market are 100% OpenGL compatible. Most are designed only for games, and are
rarely tested using other 3D programs. This has resulted in numerous incompatibility problems which

we are powerless to fix, as the drivers for video cards are written and maintained solely by the cards
manufacturer.

For this reason, SketchUp defaults to using software rendering. (acceleration is not enabled) While this
option does compromise on speed and quality, it dramatically increases your chances of having a positive
experience with SketchUp. Also, if you are lucky enough to own a graphics card that truly supports
OpenGL acceleration as advertised, all you have to do is enable the checkbox.

Note: Depending on your card and driver, Hardware Acceleration may only be available at certain
resolutions and color depths. The setting of the slider under Windows Control Panel/Display/
Advanced/Performance may also impact acceleration at the global Operating System level.

Please be careful when changing this setting. The majority of drivers shipped today do not fully support
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the OpenGL specification, yet routinely advertise otherwise to the public and to the applications running
on your computer. Unfortunately, @Last software has no way of controlling the quality of the OpenGL
driver on your system. They are proprietary and are maintained solely by the manufacturer of there
video card in your system. Due to this circumstance, @Last Software cannot guarantee that SketchUp
will work with hardware acceleration.

Correct Reversed Picking Driver Bug

Some drivers exhibit a strange bug that makes SketchUp select the reverse of faces with the Select
Tool. This setting provides a work-around. Do not change this setting unless you are experiencing this
problem.

Use Fast Feedback

When models become large or rendering becomes slow due to shadows and /or textures, fast feedback
can help drawing be faster. This may cause a flicker when drawing large elements. Fast Feedback will
automatically engage only when rendering is slow.

Use Carmack’s Reverse for shadows

Carmack’s Reverse is a algorithm for stencil shadow volumes that solves the problem of when the
viewer’s “eye” enters the shadow volume. For more information on Carmack’s Reverse, visit http://

en.wikipedia.org/wiki/John_Carmack

Capabilities
Certain OpenGL modes do not fully support casting shadows on faces. Due to quality issues with most

OpenGL drivers, some modes may exhibit rendering artifacts in low precision modes. We have tried to
minimize this effect, but it may sometime occur, especially on dimensionally large models.

SketchUp attempts to determine the mode that will provide the best results, but since we cannot test
SketchUp with every card and driver combination, you may wish to choose one on your own. Please be
careful when changing this setting. There is no way of knowing beforehand if the mode you choose will
work properly.

Survey

This button guides you through a series of questions that allow @Last technical support to better identify
certain problems. For more information, see 3D Hardware Issues.

Details
This dialog displays important information regarding your video card, resolution and color depth settings,

OpenGL driver, and the current rendering mode that SketchUp is using. Being a heavily graphics-oriented

application, SketchUp is very dependent on the graphics subsystem of your computer. This information
can be very helpful when diagnosing technical problems.
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Shortcuts

SketchUp supports user-defined hotkey shortcuts for most commands. Simply find a command in the
list and add your desired shortcut key using the field at the bottom of the pane. Shortcut keys can be
any key except number keys, with a few exceptions. Any key that can be used as a shortcut can also be
assigned a modifier key like Shift, Control, Option, or Command. SketchUp will tell you when a key or
key combination can’t be used or is already assigned.

Template

SketchUp supports the creation and use of file templates, which give you the opportunity to set default
settings and add your own base geometry to new documents you create. To make a template, open

a new SketchUp document and modify it to suit your needs based on any settings in the Model Info
dialog box or any geometry you want to include in your models by default. For example, you may wish
to set default units and snaps, activate a ground plane, and set a geographic location. Save this file to
the directory, and then choose by clicking the ‘Browse’ button in this preferences pane to select your
template. Now every time you start SketchUp or create a new SketchUp document, SketchUp will use
your template settings for your model. The pop-up menu is a list of all the template files that are in your
template folders (<SketchUpInstallDirectory>/Templates) or any other file that has ever been used as a
template.
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Render and Display Settings

Face Rendering Styles

SketchUp has several rendering styles that globally affect the appearance of faces the model view. These
are Wireframe, Hidden Line, Monochrome, Shaded, and Textured. X-Ray mode and Color by Layer
provide additional display styles. You can set these display styles through the Display Modes Toolbar, or
the Display Settings panel of the Model Info dialog box in the View menu.

Wireframe

Wireframe mode displays your drawing as a collection of lines. Faces are completely hidden, and you
can't use face-dependant tools such as Push\Pull.

Hidden Line

Hidden Line mode displays the model as an assembly of edges and faces, but without any shading or
textures. This is useful for creating black and white print outs which you might want to modify further
with traditional media, or which you might use as an underlay for hand drawings.

Sketchljp
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Shaded

In Shaded Mode, your model is displayed with faces shaded to reflect a light source. Any color that had
been applied to a face will be displayed (in SketchUp, front and back faces can have different colors). If
no color has been applied, the default colors (as specified in the Color panel of the Model Info dialog box)
are displayed instead.

Textured

In Shaded with Textures mode, textured Materials will be displayed with textures enabled. Because
rendering textures can slow down your display update speed, you may want to frequently switch to
Shaded mode as you work, and then switch back to Shaded with Textures when you are ready to create
final renderings.
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X-Ray Mode

X-ray mode can be combined with any of the above Display modes (except wireframe, which is already
transparent.) Transparency modifies all visible surfaces so that they appear slightly transparent.

X-ray modeis useful both as a visualization/rendering setting as well as to aid modeling. When modeling
with X-ray mode turned on you can easily see, select, and snap to points and edges that would otherwise
be hidden behind faces. (Keep in mind however that it is not possible to select and infer faces that would
otherwise be hidden.)

Unfortunately “Face” shadows are not possible when using X-ray mode. Shadow display will default to
ground plane shadows only when it is enabled. Please note that X-ray mode is separate from material
transparency.
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Monochrome

Monochrome mode displays the model as an assembly of edges and faces, just as with Hidden Line
mode. However, Monochrome mode provides default shading and is useful for shadow studies whereby
you turn the face front and face back to white and then display shadows.
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Color by Layer

Color by Layer applies materials to geometry on a per layer basis. This display mode overrides all painted
materials. To see these materials make sure shaded or shaded with Textures display is turned on. Color
by Layer may be also enabled from within the Layers Manager.
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Edge Rendering Styles

Although computer-generated images excel at accurately representing geometry, they often leave much
to be desired in terms of drawing quality and style. This is especially true for conceptual ideas, where
images that are too clean or hard edged can detract from a presentation. One of the biggest dangers

is that others can interpret the drawings as “finished,” and that there is no longer any room for their
feedback. This is why hand-drawn images are so powerful for initial conceptual work. They convey both
the idea and the “looseness” of its current state.

SketchUp's Edge Rendering enhancements are intended to give you the ability to maintain the
advantages of 3D digital modeling without compromising your ability to make effective presentations.
Also, they can be combined to create a distinct look and style for your drawings. You can access these
settings through the Display Settings panel of the Model Info dialog box.

Edge Display

The Edge Display option controls weather or not edges are displayed, or how they should be displayed
(All Same, By Material, By Axis, or None). Please note that inference alignments to edges are not
available when edges are hidden. This option is only available in Shaded and Shaded with Textures
Display modes.

Profile Lines

Borrowing from a proven traditional media drawing technique, Profile or Silhouette Lines are used to
make the 3D nature of geometry read more clearly by emphasizing the outlines of major shapes. You
can control the thickness of Profile Lines to suit your needs.

SketchUp
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Extension Lines
Extension Lines extend each line slightly past its endpoint, giving your model more of an “unfinished”
feel. You can control the extension distance to suit your needs. This is a purely visual effect, and does not

affect inference behavior.

Jitter Lines
Jitter Lines can give your model more of a dynamic, rough sketched look by rendering each line multiple
times at a slight offset. This is a purely visual effect, and does not affect inference behavior.

Edge Color

All Same
The All Same setting causes all edges to display in the Foreground Color as defined in the Colors panel of
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the Model Info dialog box. It does not actually change any edge color assignments you may have made,
preserving them if you choose to view them again.
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By Material

The By Material setting causes SketchUp to display edges in the material colors with which you have
painted them.
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By Axis
The By Axis setting causes SketchUp to display edges in colors corresponding to the color of the axes to
which they are parallel. This can be helpful when you need to clearly visualize alignments.
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Soft Edges/Smooth Edges

SketchUp's edges can be softened and smoothed in order to give a rounded appearance to a faceted
model. When an edge is softened, it automatically hides itself when it isn't displayed in profile. Softened
edges may optionally be smoothed as well, which renders the adjoining faces with a smooth tonal
gradient.

(a) Standard edge display. (b) Softened. (c) Softened and Smoothed.

These allow you to reduce the visual clutter of rounded models, as well as to better represent rounded
geometry using less geometric faceting. Since softened edges only hide themselves automatically,

they still exist in your model. When you enable the Show Hidden Geometry option, ( Camera

> Hidden Geometry ) edges that are currently not visible will be displayed along with any
explicitly hidden geometry.

Softening and Edges

There are several ways to soften an edge:

Erase Tool
By holding down the Ctrl key while using the Eraser Tool, you can soften edges instead of erasing them.

Context Menu

By clicking on an edge, you bring up its context menu, from which you can soften and unsoften the edge.

Soften/Smooth Command

By first selecting multiple edges with the Select Tool, then right clicking on the selection set, you can
choose Soften/Smooth Edges from the context menu. This launches the Soften/Smooth dialog box
described below.

Entity Info Dialog Box

By right clicking on an edge and selecting Properties from the context menu, you can adjust the soften
and smooth setting for that edge in its Entity Info Dialog Box.

SketchUp ‘
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Window> Soften Edges

Finally, you can soften and smooth edges by selecting the Soften Edges menu item from the Window
menu.

Unsoftening Edges

Eraser Tool
The Eraser Tool can be set to unsoften edges by holding down Ctrl and Shift simultaneously.

Context Menu
By clicking on an edge, you bring up its context menu, from which you can soften and unsoften the edge.

Soften/Smooth Edges Dialog Box

By first selecting multiple edges with the Select Tool, then right clicking on the selection set, you can
choose Soften/Smooth Edges from the context menu. This launches the Soften/Smooth Edges dialog box
described below.

Entity Info Dialog Box

By right clicking on an edge and selecting Properties from the context menu, you can adjust the soften
and smooth setting for that edge in its Entity Info Dialog Box.

Window > Soften Edges

Finally, you can soften and smooth edges by selecting the Soften Edges menu item from the Window
menu.

Arc and Circle Entities

Arc and Circle entities are special in that they automatically produce softened edges when extruded using
the Push/Pull Tool.
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Limitations

Convex or Roughly Faceted Surfaces

Sometimes, the soften/smooth effect can look incorrect if the geometry is too course. For example, a box
with all of its edges softened and smoothed will still render with gradated tonal values, even though the
overall form is very orthogonal. On the other hand, this might be desirable in some cases.

It all depends on your purpose: A close up detail of a single round column will require higher faceting to
communicate effectively regardless of softening, whereas an overall building drawing showing hundreds
of round columns can still read well using smoothed, six sided columns. Using too much detail can
overtax your computer and work against you. A good strategy is to try to find a balance between the
underlying geometry and the soft/smooth effect that communicates your concept using the least amount
of geometry.
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More than 2 Faces Per Edge
As demonstrated below, edges that are shared by more than two surfaces cannot be softened.
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Shadows

The shadow casting feature in SketchUp is a great way to give your models a better sense of depth and
realism, as well as to begin to evaluate the solar performance of a building. SketchUp’s shadows are
designed to provide dynamic feedback as you change geometry and your camera viewpoint.

While SketchUp’s projected shadow angles are accurate, the rendering effect is not intended to be photo-
realisitc. Fortunately, SketchUp can export models to other many other applications that excel at photo-
realistic renderings.

There are two different systems that SketchUp uses to generate shadow effects; ground shadows and
face shadows. These can be used separately or together based on your needs and system performance.

Ground Shadows

Ground shadows use the faces in your model to create a flattened set of faces on the ground plane.
These faces are colored and positioned based on the background color and the angle of the sun.
Although faster than face shadows, the illusion that ground shadows provide only works on the ground
plane. This can cause artifacts when you have geometry beneath the ground plane, as the shadow faces
obscure geometry.
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Face Shadows

Face shadows use the sun angle to project a volume through the 3D space in your model. Two
renderings are then made, one in light, the other in shadow. Lastly, a composite image is made by
comparing which parts of your model are in the shadow volume, and the final image is displayed. The
result is shadows cast on any face entity.

Compared to ground shadows, this may be a much more expensive calculation due to the extra volume
calculations and the additional renderings required. Often, SketchUp cannot update the display as quickly
when face shadows are enabled.

The two shadow systems are designed to be complimentary, and you may often wish to have both types
enabled simultaneously.

Controlling Shadows

Shadows Dialog Box

The Shadow Settings dialog box( Window > Shadows ) provides full control for most shadow
features. For accurate shadow casting, make sure you have set the proper location and orientation for
your model under the Location panel of the Model Info dialog box.

Shadow Toolbar

The Shadow Toolbar, ( View > Toolbars > Shadows ) provides a compact control for the
most frequently used shadow functions such as on/off, time, and date.

Using Pages
If you frequently wish to restore certain shadow settings, you can use pages. A page may be set to
remember the current shadow settings, and then restore them whenever that page is activated.

Limitations/Artifacts

Because SketchUp’s shadows are optimized for speed, there are a few limitations that you should be
aware of. Please remember that many of these are inherent to the real-time nature of SketchUp’s built-
in shadow rendering, and that you can still achieve more realistic rendering effects by exporting your
SketchUp model into other rendering software.

SketchUp ‘
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Ground Shadows Cover Below-Ground Geometry

Because they are comprised of faces, Ground shadows can look incorrect when there is geometry
underneath the ground (red-green) plane.

The illusion of ground shadows only works well for solid color backgrounds when all geometry is above
the ground plane. You can get around this by disabling ground shadows and creating faces where you
want face shadows to be cast. Easier still is moving the entire model so that all geometry lies above the
ground plane.

Transparency

Geometry with transparent materials in SketchUp cannot cast a “partial” shadow. A face either blocks
the sunlight completely or not at all, and therefore a partially transparent element cannot be made to
cast a 50% shadow like you might expect. Instead, there is a threshold around 70% opacity above which
casting will be enabled, and below which it will be disabled.

Likewise, transparent geometry cannot receive shadows at all. Only fully opaque geometry can receive
shadows.
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Exporting 3D

Shadows themselves cannot be saved with a 3D model. It is up to the application you import your model
into to generate shadows. Also, none of the 2D vector output formats support rendering features such as
shadows, textures, or transparency. The only export formats that will represent shadows as seen on your
display are pixel-based raster images and animations.

Dirty Shadow Artifacts

You may sometimes see intermittent streaks or small spots of light within face shadows. A minimal
amount of these artifacts is to be expected on most systems, and it can vary greatly with the quality of
your OpenGL driver.

OpenGL Performance

SketchUp’s Shadow feature may have a severe performance impact on slower computers or those
using software rendering. If you wish to use SketchUp interactively with shadows enabled, we strongly
recommend an inexpensive 100% OpenGL compatible graphics card.

Caution: Certain OpenGL modes do not fully support casting shadows on faces. Due to quality
issues with most OpenGL drivers, some modes may exhibit rendering artifacts in low precision
modes. We have tried to minimize this effect, but it may sometimes occur, especially on
dimensionally large models.

SketchUp attempts to determine the mode that will provide the best results, but you may wish to choose
one on your own by using the OpenGL Tab of Preferences dialog. Please be careful when changing this
setting. Unfortunately, OpenGL drivers tend to inform the application that it supports features which are
in reality unsupported. Therefore, there is no way of knowing beforehand if the mode you choose will
work properly.
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Sky and Ground Effects

SketchUp’s sky and ground effects allow you to represent an atmosphere-like gradient sky and a horizon
line on the background of your model, as well as a gradient rendered on the ground plane.

The controls for these effects are located under the Color section of the Model Info dialog box. Select
Gradient from the Background drop down list.

Menu Access: ( Window> Model Info > Colors)

Sky Effect

When enabled, the sky effect displays your background from the horizon upwards as a gradient. The
gradient is drawn from white at the horizon to the color you specify at the top.

Ground Effect

This effect displays the ground plane in the color you specify as a gradient that fades into the horizon.

Transparency

This makes the gradient ground effect transparent to various degrees, allowing you to see geometry
below the ground plane. We recommend that this option be used only with hardware acceleration.

Show ground from below

When enabled, this makes the gradient ground effect visible when your camera view is below the ground
plane. (Worm's eye view)
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Sections

The section cut has been fundamental to building design since the dawn of civilization. Not only do
sections provide a powerful way to visualize spatial relationships, but they can make documenting and
constructing complex forms much more straightforward and accurate.

sbuinlas Aejdsiq pue Jopuay

SketchUp’s dynamic Section Planes give you all the advantages of the traditional section plus a powerful
new set of capabilities not found in any other software package:

° Visualization: By allowing you to look and work inside your SketchUp models non-
destructively, Section Planes offer unparalleled ways to visualize space and “work from the inside-
out.”

° Interiors: Not only do Section Planes free you from having to constantly hide and un-hide
geometry to reveal otherwise occluded parts of your model, they also dynamically demonstrate the
inter-relationships of spaces in a very powerful, easy to use way.

° Section Drawings: At any time, you can export measurable section slices to your CAD system
using industry standard formats. These slices can be used as instant templates for creating working
drawings of your SketchUp models, or they may be printed to help build accurate physical models.

° Illustration: In addition to measurable section drawings, you may export projected section
slices directly to most industry standard illustration packages. This is a handy way of creating
diagrams, illustrations, renderings, underlays, and so forth.

° Modeling: Sections can be very useful inside your SketchUp models as well. By generating
permanent slices through geometry, Section Planes can work as subtractive modeling tools similar to
a “digital hot wire.” This is handy for generating new ideas, creating templates for physical models,
and much more.
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Section Nomenclature

The term “Section” is pretty broad, so in order to avoid confusion within SketchUp and this document,
the following terms will be used:

= Section Planes: This refers to the directional,
| e ".' rectangular entity which is used to represent each
! particular section in the SketchUp 3D window. These
‘ objects are also used to control the selection,
| ; placement, orientation, direction, and slice color of
L’ | their respective sections. Like other objects in
3 l SketchUp, a section plane can be placed on a specific
; 5’ 5 layer, moved, rotated, hidden, copied, arrayed, etc.

Section Cut Effect: This refers to the visible culling
effect that a Section Plane produces. Note that a
section cut does not actually remove or alter
geometry, but rather simply clips that geometry from
view. Editing geometry also remains unaffected.

| Section Slice: This refers to the edges created by
| the intersection of geometry at a section plane. These
normally act as dynamic “virtual” edges, which

continually update and may be used with SketchUp’s
inference system. Slices may also be made into
permanent geometry by generating a group from

them as well as exported as complete section
drawings.
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Drawing Aids

Drawing Axes

SketchUp’s Drawing Axes are three colored lines, perpendicular to each other, displayed in the Drawing
Window. They can be very helpful in providing a sense of direction in 3D space while you work.

The Red, Green, and blue axes correspond to the X, Y, and Z directions in a 3D coordinate system. They
are referred to by their color in SketchUp so that you can work and think visually instead of numerically.
Also, notice that each axis line is drawn with a solid line in the positive direction, and a dotted line in the
negative direction. The center point where the axes cross is called the origin.

You can also think of the planes defined by any two of the axes. For example, the Red/Green plane is
considered the “ground” in SketchUp. When you draw on the background, SketchUp will determine the
most appropriate plane based on your viewing angle.

Showing and Hiding the Drawing Axes

The display of the Drawing Axes can be toggled on and off from the Camera Menu: ( Camera >
AXes ). You can also right-click on the Drawing Axes and select Hide from the context menu.

Note: The Drawing Axes will be automatically hidden in any images exported from SketchUp.
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To Re-Orient the Drawing Axes
While the normal position and orientation of the Drawing Axes is consistent with ‘global coordinates’ in
other 3D programs, you can temporarily reposition and/or realign them to suit your needs. To do so:

1. Either activate the Axis Tool or right click on the Drawing Axes and select Place from the context
menu.

2. As you move your cursor around your model, a bold set of red/green/blue axes will follow. You will see
them snap to inferred alignments and points as you move near them in your model.

3. Move your cursor to a point in your model that you wish to be the new coordinate origin. Use the
inference ToolTips to make sure your cursor is located exactly where you want it to be. Click to accept
that point.

4. Drag your cursor away from the origin to set an alignment for the red axis. Use the inference ToolTips
to make sure you are aligned precisely. Click to accept the alignment.

5. Move your cursor away from the origin to set an alignment for the green axis. Use inference ToolTips
again to make sure you are aligned precisely. Click again to accept the alignment. You have now re-
oriented your axes. The blue axis will appear perpendicular to the new red/green plane.

Resetting the Drawing Axes

To restore the axes to the default position, Right click on the Drawing Axes, and select Reset from the
context menu.

Aligning the Drawing Axes to a Face

Instead of manually placing the Drawing Axes, you can quickly align them to a face. To do so, right click
on a face, and select Align Axes from the context menu.

Aligning the View to the Drawing Axes

You can align SketchUp’s view to be perfectly aligned with the red/green plane of the drawing axes. This
is useful for creating measurable drawings for non-orthographic surfaces. To do so, right click on the
Drawing Axes and select Align View from the context menu.



Relative Move & Rotate

You can quickly and accurately move and/or rotate the Drawing Axes relative to their current position

using the Move Sketching Context dialog box.
1. Right click on the Drawing Axes, and select Move from the context menu.
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2. The Move Sketching Context dialog box will be launched, and you can specify displacement and
rotation values in the units specified under the Units panel of the Model Info dialog box.

Move Sketching Context

—Move

# [red]

£ [blue]

' [green) IEI

r—
—

]|

— Rotate

* [red] IEI
' [green] IEI

Z [blue] |E'

o |

Cancel |
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Inference

SketchUp features a sophisticated a geometric analysis engine that allows you want to work in 3D space

using a 2D screen and input device. The inferences it creates can also help you draw very accurately, by

“snapping” to existing geometry. SketchUp is always looking to infer alignments as you draw, and tries to
anticipate your needs and read your mouse movements to modify its assumptions.

Inference ToolTips

Inference ToolTips are cues which appear automatically while working on the model to identify significant
points or geometric conditions. These are an important part of SketchUp’s Inference engine, as they can
make complex inference combinations more clear.

“Encouraging” an Inference

At times, the inference you need may not come up immediately or SketchUp may choose alignments
with the wrong geometry. In these cases, you can strengthen the chances of a particular alignment by
temporarily keeping your mouse cursor stationary over the particular geometry you're interested in.
When the ToolTips appears, SketchUp will briefly prioritize that alignment as you continue drawing.
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Inference Types

There are three main types of inferences; point, linear, and planar. At times, SketchUp may combine
multiple inferences together to form a more complex inference, but the basics are listed below:
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Point Inference
A point inference is based on an exact point in your model.

Endpoint: A green Endpoint inference identifies the end of a line or arc entity.
Midpoint: A cyan Midpoint inference indicates the middle point on a line or edge.

Intersection: A black Intersection inference indicates an exact point where a line intersects another line
or face.

On Face: A blue On Face inference identifies a point which lies on a face.
On Edge: A red On Edge inference identifies a point that lies along an edge.

Equi-Distant On Edge: This indicates an equidistant point, or a chamfer, when a magenta line appears
between two connected edges.

Half Circle: The Half Circle inference appears when drawing an arc to indicate the point that creates an
exact half circle.

Half Circle
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Linear Inference

A linear inference snaps along a line or direction in space. In addition to a ToolTip, a linear Inference
sometimes displays a temporary dotted line while you draw.

g

g

Parallel to Edge

| Perpendicular to Eu:lge|

On Axis: This indicates a linear alignment to one of the Drawing Axes. The solid line is drawn in the
related color; red, green, and blue.

From Point: A dotted From Point inference indicates a linear alignment from a point along the Drawing
Axes directions.

Perpendicular: This magenta line indicates perpendicular alignment to another edge.
Parallel: This magenta line indicates a parallel alignment to another edge.

Tangent: When drawing from the endpoint of an Arc Entity.

Planar Inference

Drawing Planes: If SketchUp cannot find a connection with geometry, it will use the planes defined by
the Drawing Axes and your view to determine where to draw. For example, if you are looking down on
the model, drawing on the background will create geometry on the ground plane, or red-green plane.

On Face: A blue On Face inference identifies a point which lies on a face. Although initially a point
inference, On Face can also serve as a planar alignment by using Inference Locking described below.

Component Inferences

All normal geometry inferences can be obtained from geometry inside Components or Groups. Group
and Component inferences are all indicated by magenta dots. Appropriate ToolTip will tell users exactly
which kind of inference they have.
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Inference Locking By
At times, geometry might interfere with your ability to inference, making it difficult to draw what you =
want. The solution is to use an Inference Lock, which tells SketchUp not to waver from the direction 8
it is currently inferring from. To use the inference lock, hold down the Shift key when SketchUp infers >
the desired alignment. The alignment will remain locked, even as you move the mouse and/or pick a a
secondary inference point. 0

|

Congtrained on Line fram Point

=

L%

In the example above, the inference has been locked onto the slanted edge to the left. While keeping
the Shift key pressed and touching the midpoint indicated, SketchUp will infer that we want our drawing
point to be locked along the first edge while remaining aligned to the midpoint.

Any of the inference conditions may be locked; along an axis direction, along an edge direction, on a
face, from a point, parallel or perpendicular to an edge, etc.

Inference Points During In-Place Editing
While editing a Component, you can only alter geometry inside that Component context. You can still,
however, perform inference alignments to outside geometry.
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Hiding
To simplify your current view, or to enable viewing and working inside closed volumetric geometry, it

occasionally helps to hide geometry. Hidden geometry is invisible, but it still exists in the model. It will
still merge like normal geometry, and it can be un-hidden as needed.

Displaying Hidden Geometry
Drawing elements that you have hidden may be made partially visible by enabling the Show Hidden
Geometry option from the Camera Menu. ( Camera > Hidden Geometry )

When enabled, Show Hidden Geometry lets you see, select , and un-hide hidden objects.

Hiding and Un-hiding Entities

Any drawn entity in SketchUp can be hidden. This includes Groups, Components, Construction Geometry,
the Drawing Axes, Image Objects, Section Planes, Text, and Dimensions. SketchUp offers a variety of
ways to control the visibility of objects:

1. Edit Menu: To hide geometry, select the entities you want to hide using the Select Tool, then select
Hide from the Visibility sub-menu within the Edit menu. Other Hiding related Edit Menu commands include
Unhide, Unhide Last, and Unhide All.

2. Context Menu: To hide using a context menu, Right click on an entity, then select Hide. To unhide,
select Unhide All from the Visibility sub-menu within the Edit menu.

3. Eraser Tool: Visible edges can be hidden with the Eraser Tool by holding down the Shift key while
erasing.

Hiding the Sketch Axes

SketchUp’s Drawing Axes are drawing aids and cannot be selected for hiding like drawn geometric
entities. To hide the Drawing Axes, uncheck the Axes option in the Camera Menu. You may also Right
click on an axis, and select Hide from the context menu.
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Hiding Section Planes

Section Planes have a special control that allows their visibility to be toggled globally. You can use the
toolbar controls or the View menu:

Menu Access: ( View > Section Planes )

Hiding Layers
You can hide and un-hide all the geometry on a layer at once. This can be a more efficient way to hide
and unhide complex geometries. Layer visibility is controlled from the Layers Manager.

1. First, open the Layers Manager by selecting Layers from the Window Menu or click the Layer Manager
button on the Layer toolbar

2. Next, click on the visibility control for the layer you'd like to make invisible. The entities on that layer
will disappear from the Drawing Window.

Using Pages

Pages can be set to record and quickly restore the hidden status of multiple entities in your model.
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Multi-Copy
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SketchUp’s Multi-Copy feature lets you quickly explore linear and radial arrays of geometry using the
Move and Rotate tools, respectively. You can type in copy multipliers interchangeably with length or angle
type-ins, allowing you to quickly explore array configurations. There are two types of arrays you can
make; external and internal.

External Arrays

External arrays are extrapolated from the original move or rotate operation, and extend beyond it. The
syntax options are as follows:

e number of copies + x
e number of copies + *

e * + number of copies

Internal Arrays

Internal arrays interpolate between the original operation. They are similar in to external arrays in
principal but will instead divide copies equally between the original and the first copy. The syntax options
are as follows:

® number of copies + /

e / + number of copies

Linear Arrays

To use the Multi-Copy feature to create a linear array, you must first perform a standard move-copy
operation. Then, you specify a number by which to multiply or divide that move-copy. This works as
follows:

1. Select the geometry to be arrayed. (Multi-Copy usually works best with Components or groups, as
they encapsulate the geometry inside them, protecting against accidental merging.)

2. Activate the Move Tool
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3. Hold down the Ctrl key and click to move the selected geometry. You should now see a copy being
made instead of the standard move.
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4. Click again to place the copied geometry. You are now ready to Multi-Copy. Type in 2x and press Enter.
SketchUp will make 2 copies instead of one along the direction of the move. You may type in different

values to experiment with a different number of copies in the array.

;H'\[

In a manner consistent with a regular Move Tool operation, you may also re-type in a length. When
you've made a Multi-Copy, the length type-in affects the length between copies:
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Instead of ‘x’ which indicates an external or extrapolated array, you can type the division sign ‘/". This
will create an interior array of the number you specify between the original and the copy. For example,
typing 4/ will in effect divide the move into four equal parts, with a copy at each division.

Again, you may specify a length for the initial move-copy. This will modify the distance of the initial move
and the number of divisions specified in the Multi-Copy will remain consistent.

Radial arrays
Radial arrays work in @ manner very similar to linear arrays.

You can make external copies that extrapolate from the initial rotate command, or internal copies
that interpolate within the initial rotate command. Also, you can re-type the angle and the Multi-Copy
specifier interchangeably.

To use the Multi-Copy feature to create a radial array, you must first perform a standard rotate-copy
operation and then specify a number by which to multiply or divide that rotate-copy. This works
as follows:

1. Select the geometry to be arrayed. This usually works well with Components or groups.
2. Activate the Rotate Tool.

3. While defining the angle during the last part of the rotate operation, hold down the CTRL key. You should
now see a 'plus’ sign on the rotate cursor and a copy being made instead of the standard rotate. Click
again to place the copied geometry.

4. You are now ready to multi-copy.

5. Type in 5x and tap Enter. SketchUp will make 5 copies instead of one along the arc of the rotation. You
may type in different values to experiment with a different number of arrays as well as different angle
values.
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The Intersector

Complex geometry in SketchUp can be easily created using the Intersector. This option allows you
intersect two elements, such as a box and a tube, and automatically create new edges where the
elements intersect, thus creating new divided surfaces. These surfaces can then be pushed, pulled or
deleted to create new geometry. The Intersector is activated either from a context menu or from the
Edit Menu.

Creating Complex Geometry
To create complex geometry using the Intersector:

1. Create two distinct geometries, such as a box and a tube.

2. Move the tube such that it intersects the box completely in any way you like (left-most image below).
Notice that no edges exist where the tube meets the faces of the box.

3. Select the tube.
4. Right click on the selected tube.

5. Select Intersect With Model from the Context Commands menu. This command creates edges where
the tube intersects the box (middle image below).

6. Delete or move the portions of the tube that you do not want to keep (right-most image below).
Notice that SketchUp will have created new subdivided faces where the tube intersected the box.

/,--—--..\
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Using Intersect With Model and Groups
All new edges created by Intersect With Model are drawn in the current context. For example, if one of
your intersecting entities is a group, and you perform the Intersect with Model while editing that group,
the intersection lines will be applied within the group (right-most image below).
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Auto-Fold

Faces in SketchUp must remain planar at all times. If you perform an operation that would result
in warped faces, SketchUp will Auto-fold, or “score” those faces as necessary to accommodate the

operation you request while keeping all connected faces planar.
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Forcing Auto-fold with the ALT key
Auto-Fold is fully automatic whenever possible. For example, moving a corner point of a box requires an
Auto-Fold, so it happens automatically:
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There may be times, however, when an operation is constrained in favor of keeping all faces planar and
not creating additional lines. For example, if you were to move one of the side edges of a box, it is free
to move in any horizontal direction, (red and green) but not vertically (blue). You may override this
behaviour by holding down the ALT key before performing the move. This tells SketchUp to go ahead and

enable Auto-Fold without analyzing the model, which allows geometry to move freely in any direction
regardless of the topology.
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Layers

In 2D software, layers act like a stack of transparent sheets of paper on which drawing elements exist. In
3D applications like SketchUp, there really aren‘t layers of sheets per se, but the technique of organizing
geometry using “layers” persists. SketchUp layers are simply a named attribute or property that drawing
elements and objects may be assigned to. You can place objects on different layers to more easily control
visibility.

It is important to know that SketchUp layers do not isolate geometry. Just because you are drawing

on a different layer DOES NOT mean that geometry will not merge with entities on other layers. Only
geometry inside Components and Groups will be isolated from outside geometry.

For situations too complex for Layers to manage, SketchUp also supports hierarchical instancing and
grouping through its Component capabilities. Components, and especially nested Components, will often
work better as organizing elements than Layers will.

Default “Layer0”

Every drawing has a default layer, called Layer0. Any geometry assigned to LayerO will take on the layer
of any Groups or Components that encapsulate it.

Note: You cannot delete layer0O or change its name. Also, entities that reside on layer 0 always inherit
their visibility from the layer of the components/groups that contain them. This makes layer 0 work like
the default drawing layer. If you use any other layer as a drawing layer, all the entities that were created
on that layer will become invisible when you hide that layer. This is not the case when hiding layer 0.
Anything that is on layer 0 but inside a group or component that is on another layer will remain visible
when you hide layer 0.

Creating a New Layer

To make a new layer, click on the New button at the bottom of the Layers Manager. SketchUp will add a
new layer to the layer list, with a default name that you can edit.

Rename an Existing Layer

You can rename an existing layer by selecting it in the Layers Manager then clicking on its name. Type in
your new layer name, and press Enter.

Make a Layer the Current Layer

Any drawn geometry will be created on the current layer. To make a layer the current layer, click the
check box to the left of the layer name. You can also use the Layer Toolbar control. To do so, make sure
nothing is selected, and select the name of the layer you wish to be active from the list.

Make a Layer Visible or Invisible

You can control layer visibility by checking or un-checking the checkbox in the Visible column for each
layer. Un-checking the Visibility checkbox for a layer with geometry on it will cause that geometry to
disappear. To make it visible again, check the layer’s visibility checkbox again. You cannot make the
current active layer invisible.
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Move Geometry From One Layer to Another

To move an object or objects to a different layer:
1. Select the object(s) with the Select Tool.

2. The Layer Toolbar List Box is highlighted in yellow and the objects’ layer name is displayed with an
arrow. If objects on more than one layer have been selected, the Layer Toolbar will display the yellow
shading, but no layer name will be displayed.

3. Click the down arrow in the Layer Toolbar List Box and choose the layer to which you want your
object(s) to belong. The object(s) are moved to the assigned layer, and the assigned layer also becomes
the current layer.

You can also use the Properties Dialog for changing the layer of one entity at a time. Right click on it,
select Properties, and select a new layer.

Activating Color By Layer

SketchUp allows you to set a color or material to be applied to all the entities on a layer. When you create
a new layer, SketchUp will assign it a new and unique color. To view your model with Color by Layer view
active, check the Color By Layer checkbox at the bottom of the Layers Manager.

Changing a Layer’s Color

Click on the color box next to the layer name. This brings up a color picker, where you can set a new
color.

Delete a Layer
1. To delete a layer, select it's name from the layers list, and click on the ‘Delete’ button.

If the layer is currently empty of geometry, SketchUp will delete it without asking for confirmation. If not,
SketchUp will bring up a sheet asking what you would like to do with the geometry on the layer you are
trying to delete. SketchUp will not let you delete the geometry along with the layer.

2. Choose the action you would like SketchUp to take, and then click on the ‘Delete’ button to confirm
deletion of the layer.

Purge Unused Layers

To purge all unused layers (all layers without anything on them), click on the ‘Purge’ button at the
bottom of the Layers Manager. SketchUp will delete all unused layers without confirmation.
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In-Place Editing

When you organize geometry into objects such as Groups and Components, that geometry becomes
encapsulated within that object, and thus in several ways separated from the rest of your model. You will
find it often necessary, however, to edit geometry within an object. Instead of exploding, editing, re-
selecting, and re-defining an object, you may simply edit it in place.

In-place editing changes SketchUp’s drawing window to an object’s context, effectively placing you
“inside” a group or component. Once inside, you may edit encapsulated geometry as you would
normally, while drawing elements outside that context are inaccessible.

You can think of in-place editing almost as a shortcut to opening up an externally referenced file, making
changes, then reopening your original file. SketchUp's interface is designed to allow quick and painless
context navigation, allowing instant access to all geometry without compromising your organizational
hierarchy.

Context
A context is SketchUp’s most simple organizing entity. A context is like an isolated realm that separates
geometry within from anything outside.

When you start a SketchUp model you are working within a context. When you make a Group or
Component you have created another context inside of the macro context - your .skp file. Certain
command or operations, such as Unhide All, scaling using the Measure Tool, and placing active Section
Planes, are limited to a particular context.

Perhaps the most useful quality of contexts is that they keep geometry from merging together and allow
you to work with discreet objects.

Editing a Group or Component Object

You may edit an object in one of three ways:
A. Use the Select Tool to double-click on the object.
B. Select it and press the Enter key.

C. Right click and select ‘Edit Group’ or ‘Edit Component’ from the context menu.

Component Instancing

Remember that editing a component actually edits that components’ definition, meaning that all other
instances of that component will reflect those changes. Groups, on the other hand, are merely a
collection of geometry and do not exhibit the definition/instance behavior of components. Components
also maintain their own drawing axes. see here for more information regarding how groups and
components complement each other.

If you right click on a component which has multiple instances placed in your scene, you can select Edit
(Just This One) from the context menu. This makes a new duplicate definition out of the component
before editing it, so that the original and its instances are not affected.

While editing a Component, you can only alter geometry inside that Component context, but you can still
perform inference alignments to outside geometry.
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Exiting From Editing a Group or Component

Once you are finished editing an object, you can exit back to a higher level by doing any of the following:
A. Use the Select Tool to click outside the context.
B. If still in the Select Tool, press the ESC key

C. Right click on the Drawing Window background and select ‘Close Group’ or ‘Close Component’ from
the context menu.

Attaching and Detaching Geometry From an Object

While editing an object, you can cut, copy, and paste using the clipboard. This allows you to move
geometry between objects.

Display Preference

When editing an object, SketchUp can grey out everything outside that objects context. This allows
you to more clearly see which drawing elements are accessible to you as you traverse through multiple
contexts.

In some cases, this may not be as valuable, so SketchUp allows you to adjust the amount of this effect in
the Components panel of the Model Info dialog box.
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Pages and TourGuide

Pages allow you to save one or many different view settings within one drawing file. These are quickly
accessible via tabs at the top of the Drawing Window. You may use Pages to create pre-set customized
views of your model from different perspectives, at different times of day, with different rendering
settings, and layer and geometry visibility settings.

Any changes made to the model geometry will appear in all Pages. However, you may select unique
combinations of various viewing options that will make each Page unique. Page commands are
accessible from the Page menu and by right-clicking on page tabs.

Adding Pages

You can create new Pages using the Pages dialog box in the View menu.

TourGuide™

TourGuide is a powerful presentation tool which enables you to create compelling presentations right
inside SketchUp. When changing between Pages, TourGuide will smoothly transition from one view
to the next. This offers an effortless way to visualize 3D forms, shadow studies and design options in
presentations.

To activate SketchUp’s TourGuide features, select ( View> Tourguide)

Play SlideShow

This command activates SketchUp's slideshow presentation mode, which will sequentially transition from
Page to Page. You can set various properties for the slideshow through the Tourguide panel of the Model
Info dialog box, including page transition duration and slide delay.

The TourGuide Slideshow may be paused and re-started by clicking on the pause button or tapping the
space bar.
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The Divide command allows you to quickly divide a line, arc, circle, or polygon into any number of equal
segments. Once the divide command is activated, usually from a context menu, a string of red dots will
appear along the line segment. Dragging the cursor back and forth along the length of the line segment
will dynamically increase or decrease the number of divisions.

If you pause briefly, a ToolTip will appear, telling you how many segments will be created and how long
each segment is.

E gegments of ~ 1" 7"

The number of divisions is also displayed in the Value Control Box (VCB), and you can type in the
number of desired segments followed by the Enter key.

When you have indicated the number of segments you want, click the mouse again, and the line will be
broken into separate line segments as specified.
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SketchUp Materials

A SketchUp material is a collection of properties including name, color, transparency, texture, and
dimension. Materials can be applied to edges, faces, Text Objects, Section Planes, Groups, and
Components.

Once applied, a material is added to a list of materials used in your SketchUp file. This list is saved with
your geometry in the .skp file so that used materials are always available at any time. By changing a
material in your scene, you can change it everywhere it is used.

Working with Materials
SketchUp provides different tools for working with materials.

1. The Paint Bucket Tool is used for applying, filling, and replacing materials as well as sampling materials
from an object.

2. The Materials Palette is used for selecting a material from a library as well as organizing and managing
groups of materials.

3. The Material Editor is used to adjust and explore different properties of a single material.

Default Material (Override)

As it is created, geometry in SketchUp is assigned a default material. This is displayed as a box with
an ‘X’ marked through it in the Materials Palette. The default Material has a couple of very valuable
properties:

Sidedness

The default material displays different colors depending on the orientation of the face it is assigned to.
This ‘front” and ‘back’ behavior allows you to easily visualize and manage face orientation so that your
SketchUp models can be more compatible with CAD and 3D Modeling programs. The front and back color
may be adjusted in the Color panel of the Model Info dialog box..

Override

The default material also has the advantage of flexibility as it can ‘take on’ the material of the Group
or Component it is inside of. For example, if you were to make a vehicle Component, you could assign
materials to the tires, bumper, and windows, but leave the body as default material. When you make
copies of the vehicle component, you can assign them different colors, and only the elements such as
edges or faces of the body take on that material.
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To ignore edge material so that only faces appear with the selected material, you can set edges to use
the foreground color under the Display Settings dialog box.

Exploding a Group or Component makes this override permanent.
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Color Picker

You can activate the Color Picker by clicking on any color swatch in SketchUp’s interface (such as in the
Colors section of the Model Info dialog box) or by activating the Paint Bucket Tool.

Color System Menu

SketchUp allows you to choose between four color systems: Color Wheel, Grayscale, RGB, and HSB. To
choose one of the color systems, pick it from the pop-up menu at the top of the Choose Color dialog box.

Color Wheel

To use the Color Wheel, select the color you want visually by clicking your mouse over that color in the
wheel. You can also click and drag the cursor around the Color Wheel to browse through many different
colors quickly. You will see a dynamic preview of the selected color in the active color well at the top of
the color picker.

The color wheel arranges color hue radially around the wheel, with the highest saturation at the outer
edge of the wheel. To change the brightness of the color, slide the value slider to the right of the wheel
up or down.

Grayscale
The Grayscale Color Picker select colors from the grayscale color space (shades of gray).

To select a color using the Grayscale Color Picker, adjust the slider for Black until you see the color you
want in the Active Color Well. You can also type in a percent gray value directly in the text box to the
right of the slider, or choose from one of the five preset gray values below the slider.

RGB (Red, Green & Blue)

The RGB Color Picker allows you to select colors from the RGB (Red, Green and Blue) color space. RGB
colors are traditionally used when modeling color on a computer screen, and represent the closest
approximation of the actual range of colors the human eye is capable of discerning. RGB has a “wide”
color gamut, and is one of the most effective color spaces to use in SketchUp.

To use the RGB picker, drag the sliders left and right for each of the component colors (red, green and
blue) until you have the color you want. To help you zero in on the right color, the background color of
each slider will change as you modify values to help you predict how adjustments will change your color
mix.

If you are trying to precisely match a color that you have specified elsewhere, you can type in exact
numerical values for red, green or blue in the value boxes to the right of the sliders.

HSB (Hue, Saturation & Brightness)

Like the Color Wheel, the HSB Color Picker allows you to pick colors from the HSB (Hue Saturation and
Brightness) color space. HSB often gives you a more intuitive color model for selecting de-saturated
colors.

To use the HSB Color Picker, adjust the sliders for Hue, Saturation and Brightness until you see the color
you want in the Active Color Well.

Sometimes it is easier to mix de saturated colors using the HSB Color Picker in conjunction with one
of the other pickers. To do this, switch to another color picker to make your rough color selection, then
switch back to the HSB Color Picker to fine tune.
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Material Transparency
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Materials can have variable transparency between 0 and 100%, and individual faces can be made
transparent by painting them with a transparent material.

Any SketchUp material can be made transparent using the Material Editor. Material transparency can be
disabled globally from the Display Settings dialog box.

Material Transparency Quality/Sorting

Because SketchUp’s transparency system is designed for real-time feedback and display, it may
sometimes display transparent faces in an unrealistic way: Faces may appear as if they were in front of
other surfaces when they are really behind, and vice-versa.

There are 3 settings for the quality of transparency display; Faster, Medium, and Nicer. Each one is
optimized to trade off speed vs. accuracy of transparency sorting. To produce a “Nicer” display, more
calculations are necessary to correctly sort transparent surfaces. Still, some models may produce
“popping” artifacts, where a surface appears to jump in front of another. “Faster” display sacrifices
sorting accuracy to provide a faster rendering update rate.

Although the transparency effect may not be perfectly accurate, it should be sufficient for most design
exploration and communication purposes. SketchUp can export 3D models with materials to most
rendering applications, where realistic shadow/transparency representation and rendering effects are
possible.

Transparency By Layer

You can adjust transparency to layer materials. When ‘Color by Layer’ is enabled, geometry is displayed
with layer material assignments, including transparency. This can be an effective way to show abstract
relationships.
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Known Limitations for Transparency

Shadows/Transparency Rendering Accuracy

SketchUp shadows are designed to render several times per second, and thus do not provide photo-
realistic shadow rendering in general. This applies to transparency, as well, and many “real world” light
interactions of shadows and transparency cannot be accurately modeled in SketchUp.

Casting: In terms of casting, faces can either cast a full shadow onto other surfaces or none at all.
“Partially cast” shadows are not supported. SketchUp uses a threshold value to determine if a face casts
or not, where 70% opacity and above will cast shadows, and below will not.

Receiving: Also, only fully opaque surfaces can receive shadows. Faces with any level of material
transparency cannot receive shadows.

Sided-ness Issues

SketchUp materials are normally applied to a single side of a surface at a time. Painting a default

colored surface with transparent material will result in both sides of that surface being displayed with

a transparent material. This allows the surface to be transparent when viewed from both sides. If

the backside of a surface has already been painted with some non-transparent material, applying a
transparent material to the front side will not cause the backside to also display as transparent. Likewise,

if you paint the back side of a surface with a different transparent material, it will not effect the front side.

Thus, by specifically applying a material to both sides, it is possible to have transparent surfaces that can
have different colors and levels of transparency on each side.

Material Transparency vs. Global *X-Ray’ Transparency

SketchUp transparency exists in two distinct forms. The first is a global transparent model display which
can be enabled via the Display Settings dialog box. This “X-ray” mode transparency is useful as it allows
you to edit edges that would otherwise be hidden. The second form of transparency allows variable
transparency based on materials.

To turn on Global transparency, check “X-ray mode” in Display Settings dialog box.

X-ray transparency is useful both as a visualization/rendering setting as well as to aid modeling. When
modeling with X-ray transparency turned on you can easily see, select, and snap to points and edges
that would otherwise be hidden behind faces. (Keep in mind however that it is not possible to select and
infer faces that would otherwise be hidden.)

Unfortunately “Face” shadows are not possible when using X-ray transparency. Shadow display will be
limited to ground plane shadows when transparency is enabled.
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The Material Browser lets you select materials, organize them into libraries, and view materials in your
scene in @ manner similar to a traditional materials

Materials

Library | In Model |
ﬁi Landscape

=l

|

You may call up the Materials Browser by activating the Paint Bucket Tool or from the Window Menu.

Menu Access: ( Window > Material Browser )

Materials Palette Options

Active Material

Displays the material that the Paint Tool will use. Clicking on this preview will automatically activate the
Paint Tool.

Sample Material
Will ‘acquire” a material from your scene and make it active. (This does not select the pixel color.)

Default Material
Sets the active material as the default or null material. Read more about it here.

Library Tab

Displays materials stored in .skm, or SketchUp material library files. To change your library, select
another one from the drop-down list. To open new library, click on the *file open’ button.
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Arrows
The left and right arrows move you forward and back, in a manner similar to a web browser.

In Model Tab

Displays materials defined in your scene. Materials that are assigned to entities in your model are
displayed with a triangle.

Choosing A Material From The Palette
To select a material for painting, click on it. The active material is indicated in the preview tile to the
upper left and the Paint Tool is automatically activated.

By right clicking on a material swatch in the ‘Library’ Tab, you can create a new one based on it, delete it
from the library, or add it to the materials stored in your model. Right clicking on a material swatch in the
Model Tab, you can get a material area take off, delete a material, (only available if it isn’t being used by

elements or objects) edit that material interactively, add a copy of that material to your library, or update
it in the library if there is a similarly named copy there that is different.

Matching Materials

To sample and apply more of a material which already appears on your model:
1. Click the Sample Material button in the upper right corner of the palette.

2. Move the ‘eye dropper’ sample cursor over the material you want and click on it. That material will
appear in the active color tile.

3. You may now paint that material to your scene.

Purging Unused Materials

In SketchUp, any materials you add to your model are stored within the SKP file. A material with only
color information is very small, but materials with textures can get fairly large, depending on the fie size
of your texture. Try to keep texture resolution as small as needed and no bigger, and when appropriate,
using compressed formats such as JPEG or PNG to keep the file size down. You can also purge unused
materials via the Materials Palette.

To purge unused materials:

1. Select the “In Model” tab of the Materials Palette. This displays all materials defined in your
scene. Materials that are actually being used have a small triangle in the bottom right corner.

2. Right click on the material you want to purge and select Purge Unused.
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Editing Materials

To adjust any materials you have assigned:

1. Select the “In Model” tab of the Materials Palette. This displays all materials defined in your
scene. Materials that are actually being used have a small triangle in the bottom right corner.

2. Select the material you wish to edit.

3. Right click on the material and select the Edit menu item. This brings up the Material Editor. Any
changes you make are reflected throughout your scene. You can also double click a material to edit it.

Area Take Off

To get an area readout indicating the usage of a particular material in your scene:

1. Select the “In Model” tab of the Materials Palette. This displays all materials defined in your
scene. Materials that are actually being used have a small triangle in the bottom right corner.

2. Right click on the material you wish to calculate and select ‘Area’. This displays the area used by that
material. The area will be displayed in the units set under Preferences.

Selecting All Entities With a Specific Material

To select all entities with a specific material:

1. Select the “In Model” tab of the Materials Palette. This displays all materials defined in your scene.
Materials that are actually being used have a small triangle in the bottom right corner.

2. Right click on the material you wish to select and select ‘Select’. This selects all of the entities that
have the identified material. This is useful if you want to apply a new material to all items containing a
specific material.

Adding Materials to Library

To add a material to the current library:

1. Select the “In Model” tab of the Materials Palette. This displays all materials defined in your scene.
Materials that are actually being used have a small triangle in the bottom right corner.

2. Right click on the material you wish to add and select ‘Add to Library’. This adds the material to the
currently loaded Library in the Library tab.

Updating Library Copy
Sketchup allows you to easily modify materials in the library and update the library copy with the the
modified materials. To update a material in the library:

1. Select the “In Model” tab of the Materials Palette. This displays all materials defined in your scene.
Materials that are actually being used have a small triangle in the bottom right corner.

2. Double click on any material that is currently in the library. Right click on the material and select the
Edit menu item. This brings up the Material Editor. Any changes you make are reflected throughout your
scene. You can also double click a material to edit it.

3. Modify the material and click Close.
4. Right click on the on the material you just edited and select ‘Update Library Copy.’
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Details Menu

Please note that the details menu for “Library” and “In Model” tabs have different items. All of the items
found in both menus are described below.

Display Sizes (Small Images, Medium Images, and Large Images)

The square color tiles can be set to different sizes to suit your needs. To adjust them, click on the Details
menu and select Small, Medium, or Large. Selecting ‘Library Default’ sets it to the size the library was
saved as.

Library Default

Uses the saved Display Size as the Display size for displaying the square color tiles. If you haven’t saved
your library, the Library Default uses the last display size you set.

Insert Material

To insert add the currently active material to a library, click on the Details menu and select ‘Add to
Library.

Purge Unused

Allows you to purge unused materials from your “in use” pallet. Objects painted with the removed
material revert to the default material and the selected material will be purged from the model.

Clear Library...

To clear all materials out of a library, click on the Details menu and select ‘Clear Library...."

Open Library...

To open a library on the file system, click on the Details menu and select ‘Open Library...’

MergelLibrary...
To merge in all materials from another library, click on the Details menu and select ‘Merge Library...’

Sort by Name

Sketchup sorts colors in a library by hue. To sort colors in a library by name, click on the Details menu
and select ‘Sort by Name...

Saving Libraries (Save and Save As...)

The ‘Save’ and ‘Save As’ menu items allow you to update and save out any changes made to your
library. The ‘Save as Library” menu item allows you to create a new library from the materials currently in
the “In Model” tab.
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Detaching/Docking the Materials Palette

The Materials Palette may be ‘detached’ from its position in your SketchUp window and either
repositioned as a free-floating window or re-attached in another position. You may find that reattaching it
away from the other Drawing Tools is more efficient. Also, docking the palette may improve performance
as your SketchUp window doesn’t have to draw ‘behind’ it like it does when it’s free-floating. If you press
the Ctrl key while moving the palette over the SketchUp window it will remain detached instead of trying

to dock.
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Material Editor

The Material Editor lets you quickly create and/or edit the properties of individual materials. It may
be accessed by pressing the ‘Create’ or ‘Edit’ buttons in the Materials Palette, or selecting Window >

Materials Editor.
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Material Editor Options

Material Name
Displays the name of the material currently being edited or created.

Sample Material

Samples a material from the model. If you are sampling while editing, you will now be editing what you
have just sampled. If you are sampling while creating, you are creating based on what you just sampled.

Preview Swatch

Displays a preview of the material. If a texture image is used, a color band is displayed around it. Like in
the Materials Palette, clicking on this swatch activates the Paint Tool.
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Color System

Allows you to select between the RGB, (Red-Green-Blue) HSL, (Hue-Saturation-Lightness) HSB, and
Wheel Color models. RGB is the color model traditionally used in computers and CRT's as it is loosely
based on the physiology of the human eye. HSL, HSB, and the color wheel provide a more intuitive
model for developing color relationships.

Previous Color
Restores the material color to the one used in the beginning of the edit session.

Sample Color
Samples a “materials” color from the screen, setting the color value of the material to that color.

Color From Material Library Palette

A palette within the editor that brings up another version of the Materials Palette. This changes only the
color of the active material to that which you select.

Use Texture Image

The use texture checkbox is used to set and clear using a texture in the material. Checking the box
specifies that you would like a texture, and it will automatically bring up an file open dialog for you to
choose a texture image. Un-checking the box specifies that you no longer want to use a texture and
erases your texture setting. Note that re-checking the use texture checkbox will not restore a previous
image setting, but instead will prompt you to select a new image.

Texture File

Allows you to specify the texture file. You can drag image files into the box, or you can click on the file
open icon to the right.

Reset (Texture) Color
Resets the color of the texture to the original file colors.

Colorize

When checked, this will lock all colors throughout the image to the same hue. This is handy for files that
exhibit “color noise” effects.

Dimensions

Allows you to specify the dimensions of the texture file as it appears in your SketchUp model. This does
not affect the image file itself. The vertical and horizontal arrows to the left reset the dimensions to their
pre-edit state.

Lock Aspect Ratio

Locks to the current aspect ratio so that any height or width changes are reflected in the other
dimension. The horizontal and vertical arrows are a button that allows you to reset to the previous width/
height settings.
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Transparency Controls
The slider and the numerical input box allow adjustment of the amount of transparency.

Add

This button will add the material currently in the editor to your scene.

Edit
This button sets the editor to edit materials interactively. This is only available when are in the create
mode and you have just selected a material that is already in the model.

Matching Colors

If you would like to apply a material which already appears on your model:
1. Click the Material Sample button in the editor.

2. Move the “eye dropper” sample cursor over the material you want and click on it. That material will
appear as the active material and may be painted onto other elements.

Bringing in an Image File as a Texture Material
To specify an image file to use as a texture material:

1. Click the open button to the right of the image file text box. This brings up a file open dialog box with
which you may select a file.

2. Alternatively, you can type in the name of the file you wish to use directly.

3. Another method is to drag the file from you desktop or file manager directly into the Material Editor.

o
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Texture Positioning
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Textures within SketchUp are applied as tiled images meaning that the pattern or image will repeat both
vertically and horizontally across any entities you paint. SketchUp’s Texture Positioning features two
modes, fixed pin and free pin mode, allowing you to adjust a texture on a surface in a number of ways,
including repositioning, resizing, and distorting. Additionally, the texture positioning feature allows you to
perform unique actions on images such as painting a picture around a corner or projecting it on a model.

Note: Texture positioning is available for textures applied to flat surfaces. For example, you cannot edit
a texture applied to a curved surface as a whole. However, you can show hidden geometry to edit
the texture on the individual faces that make up the curve’s face set.

Fixed Pin Mode

Fixed Pin Mode, each pin has a fixed and distinctly different function. Fixed pin mode allows you to scale,
skew, shear and distort a texture, while constraining or “fixing” one or more other pins. Context-click on
the texture to ensure that the Fixed Pins option is checked. Notice that each push-pin has a icon next to

it. These icons represent actions that can be performed on the texture by clicking and dragging the icon

or its associated pin. These actions are only available in fixed pin mode.

Note: Single-clicking on a pin grabs the pin allowing you to move the pin to a different location on the
texture. This new position will be the starting point for any of the fixed pin mode actions. This
action works in both Fixed Pin and Free Pin modes.

Fixed pin mode is best for materials that tile seamlessly like brick or roofing textures.
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Repositioning a Texture
1. Context-click on a textured surface to display its Context Commands.
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2. Select the Position option from the Texture sub-menu.

2. Drag the mouse cursor on the surface to reposition the texture on that surface. If you want to rotate
the tiled image, context click on the surface again and select Rotate or Flip.

Notice that there is a grid of dashed lines showing the tiling of the image across the surface. Notice too
that there are four push-pins holding the texture to the surface. In SketchUp there are two modes of
behavior to change the appearance of a texture on a surface: fixed pin and free pin positioning modes.

Pressing the Esc key anytime during editing causes the texture to reset to its previous position. Press Esc
twice to cancel the entire texture positioning operation. While positioning a texture, you can back up a
step at anytime by right-clicking and selecting Undo from the context menu.

When you are finished modifying the texture, right click and select Done, or just click outside the texture
to close it. Or you can simply press Return (Enter) when finished.

Fixed Pin Mode Options

“ Move Icon and Pin: Drag (click and hold) the Move icon or pin to reposition the texture. When
you are finished modifying the texture, right click and select Done, or just click outside the texture to
close it. Or you can simply press Return (Enter) when finished.

l‘ScaIe / Rotate Icon and Pin: Dragging the Scale/ Rotate icon or pin allows you to scale and
rotate the texture to any angle, based on the fixed pin location of the move pin. Dragging the cursor
closer to, or farther from, the base pin will scale the texture. Dragging the pin icon around the base
pin causes SketchUp to rotate the texture. A dashed arc is created in the direction that you rotate the
texture. If you hold the cursor over the dashed arc, the texture will rotate, but not scale.

Notice that the dots along the dashed lines and arcs show you the current size and the original size of the
image for reference. You can change back to the original size by moving the cursor to the original arc and
line. Or you can select Reset from the Context menu. Be forewarned that selecting Reset also resets the

rotation as well as the scale.
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mScale / Shear Icon and Pin: Dragging on the Scale/Shear icon or pin allows you to
simultaneously slant or shear and resize the texture. Notice that the two bottom pins are fixed during
this operation.

When you are finished modifying the texture, right click and select Done, or just click outside the texture
to close it. Or you can simply press Return (Enter) when finished.

|::J;Q':Distort Icon and Pin: Dragging on the Distort icon or pin performs a perspective correction on
the texture. This feature is useful for applying image photos to geometry.

Free Pin Mode

Free pin mode is best for positioning and removing the distortion from photographs. Pins are not
constrained to other pins in Free Pin mode allowing you to drag pins anywhere to distort the texture just
as you might distort a skin as you stretch it over a drum.

Note: Single-clicking on a pin grabs the pin allowing you to move the pin to a different location on the
texture. This new position will be the starting point for any of the fixed pin mode actions. This
action works in both Fixed Pin and Free Pin modes.

Using an Image as the Foundation for Geometry

Free pin mode is especially useful when using an image as the foundation for geometry. For example,
you can use a picture containing a birdhouse as the foundation for a three dimensional birdhouse in
SketchUp. To create a three dimensional birdhouse using the Free Pin mode:

1. Insert the image containing a birdhouse as a texture using File > Insert > Image as Texture.

2. Size the birdhouse texture on a cube. Your first mouse click anchors the image, and the second mouse
click sizes the image on the face. The cube represents the geometry that is the basis for the finished
birdhouse.

3. Enter a texture positioning session and select free pin mode.

4. Single-click on each pin and place each pin at the middle of each of the four sides of the birdhouse.
The pin positions represent the beginning position for your distort operations.

5. Grab each pin and stretch the birdhouse portion of the image to each edge of the cube’s geometry.
Now you will have a birdhouse that occupies an entire face of the cube.

6. At this point, you can model directly to the image by using other tools in SketchUp, such as using the
Push/Pull tool size portions of the cube to the birdhouse’s roof and eaves.

Pressing the Esc key anytime during editing causes the texture to reset to its previous position. Press Esc
twice to cancel the entire texture positioning operation. While positioning a texture, you can back up a
step at anytime by right-clicking and selecting Undo from the context menu.

When you are finished modifying the texture, right click and select Done, or just click outside the texture
to close it. Or you can simply press Return (Enter) when finished.
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Fixed Pin and Free Pin Mode Context Commands

Context click on any of the icons or pins to display the position texture context commands.

s|el1en

Done: Exits the texture positioning session, saving the current texture position.
Reset: Resets the position of the texture.
Flip: This menu item allows you to flip the texture horizontally (Left/Right) and vertically (Up/Down).

Rotate: This menu item allows you to rotate the texture one of three predefined increments: 90, 180,
and 270 degrees.
Fixed Pins: This menu item toggles between Fixed Pin and Free Pin modes.

Undo: The Undo command will undo the last texture positioning command. Unlike the Undo command in
the Edit menu, this undo command will only keep track of a single operation at a time.

Redo: The Redo Command cancels Undo operations, returning you to the texture positioning state
previous to using the Undo command.

Note: The Edit > Undo command will Undo everything you did during your texture positioning session.
The Edit > Redo command cancels the Undo Edit > Undo command, returning you to the last
texture positioning command that you performed.
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Wrapping Textures Around Corners

The texture can be wrapped around a corner, just as you might wrap a package, continuing any pattern
or image. To wrap textures around corners:

. Insert an Image into your model

. Context click on the image and select Use as Material.

. Hold down the Alt key while using the Paint Tool to change to the eye dropper tool.

. Go to the “Colors in Model” section of your Materials Browser and click on the sampled texture.

1
2
3
4
5.
6
7
8
9

Click on a face of your model and paint the texture.

. Context click on the painted texture and select Texture > Position
. Don't position anything, just context click again and select “Done.”
. Sample the painted texture using the eye dropper

. Paint the sampled texture on the remainder of the model. The texture is wrapped around the corner.

Wrapping Textures Around a Cylinder

A texture can also be wrapped around a cylinder. To wrap a texture, such as an image texture, around a
cylinder:

. Create a cylinder.
. Load a raster image with the File > Insert > Image... menu item.
. Place the image in front of the cylinder.

1
2
3
4.
5
6
7

Size the image so it is large enough to cover the entire cylinder.

. Context click on the image and select the Use as Material context menu command.
. The new material will appear in the In Model section of the Materials Browser.

. Click on the material in the Materials Browser and paint the Material on the cylinder. The material will

automatically wrap around the cylinder, repeating itself as necessary to wrap the entire model.

st

FTWARE™

a
SO



SketchUp 4.0 User Guide

Texture Positioning and Hidden Geometry

You can adjust textures on a face, such as the faces of a cylinder, and then repaint the adjust texture
across the entire curved surface of the cylinder. For example, to adjust a texture on a cylinder:

. Create a cylinder.

. Load a raster image with the File > Insert > Image... menu item.

. Place the image in front of the cylinder.

. Size the image so it is large enough to cover the entire cylinder.

. Context click on the image and select the Use as Material context menu command.

. The new material will appear in the In Model section of the Materials Browser.

N oo o1 AN =

. Click on the material in the Materials Browser and paint the Material on the cylinder. The material will
automatically wrap around the cylinder, repeating itself as necessary to wrap the entire model.

8. Click on Display > Hidden Geometry.
9. Select one of the faces of the cylinder, context click, and select Texture > Position.
10. Reposition the texture on the face.

11. Sample the repositioned texture using the eyedropper button on the material browser, or using the
Alt key with the Paint Bucket tool.

12. Click on Display > Hidden Geometry to turn off Hidden Geometry.

13. Paint the sampled, repositioned, texture on the remainder of the cylinder. Your texture now appears
as though it has been repositioned on the entire cylinder.

Projecting a Texture

SketchUp's Texturing Positioning feature also lets you project textures or images onto geometry as
though projected using a slide in a film projector. This feature is particularly useful if you wish to project
a topographic image over a site model, or an image of a building onto a model representing the building.
To project an image over a model:

1. Create a model, such as a cone, topography, or building front. This model will receive the projected
image.

2. Load a raster image with the File > Insert > Image... menu item.

4. Place the image in front of the model that will receive the projection.

5. Size the image so it is large enough to cover the entire model.

6. Right click on the image and select Explode to turn the image into a projected texture.

Note: Turn on x-ray display mode for the image to ensure the image is positioned such that it will cover
the entire model.

7. Select the Sample Paint Tool (eyedropper) from the Materials Browser. Notice, when you drag the
Sample Paint Tool over the image, a square appears on the tip of the tool. This square indicates that you
are in projected texture mode.

8. Sample the projected texture with the Sample Paint Tool.

9. Paint the texture onto the faces of the model. The image will appear as though it were projected
directly on the faces, adjusting to the contours of model.
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Printing
Print

SketchUp allows you to print your designs using any Windows-compatible printing device. This is great
for integrating design exploration sessions with traditional media. You can also print to scale and span a
print across multiple sheets, allowing you to output a large drawing from a standard printer. To print, use

the File Menu: ( File > Print )
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Printing Options
Printer
These controls allow you to select a specific printer device as well as to monitor and adjust its particular
settings.

Tabbed Page Print Range
The current view option will print only the currently active view. You may also specify a range of pages.

Copies
This allows you to print a number of copies as well as to collate them.
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Print Size

This option allows you to adjust the physical size of your print and/or adjust the output scale. (Scaled
output is only available for measurable views.)

Fit to Page: When enabled, the current view will be sized to fit onto a single printer sheet. This must be
disabled in order to specify a different size or scale.

Use Model Extents: This will print only the model extents and may discard any surrounding empty
background.

Tiled Sheet Print Range
If your print will require multiple tiled sheets, you can specify the range. See below for more information.

Print Quality
Printing large tiled output can be taxing on your computers resources. By selecting the appropriate print
quality, you can expedite large area print jobs and rough drafts.

Draft

This setting produces images with jagged lines, but it is fast, making it useful for quick prints.
Standard

This setting provides the optimum balance of speed and quality for most printers and purposes.
High Definition

This setting is useful for presentation drawings and high quality prints.

Ultrahigh Definition

This setting can send a very large amount of data to your printer, and may tax some systems. It does,
however, produce very crisp lines making it useful for measured drawings or ultra fine prints in general.

Large Format

This setting produces images that are optimized for large format prints or that are meant to be viewed
from several feet away. Resolution and line weights are set accordingly. This is useful for plotters and
tiled sheets.

2D Section Slice Only
When you have an active section in your scene, this option outputs only the section slice outlines.
Use High Accuracy HLR

This option sends the drawing information to the printer as vector information. While this can result in
a much smaller amount of information, you cannot print textures, transparency, or shadows. Drawing
accuracy may be adversely affected, as well.

Print Tiling

If the current page size is larger than the paper size of your printer or plotter, the entire drawing page is

printed with as many printer pages as needed. This process is called tiling. When the page size is larger

than the printer’s paper size, the printer pages can be assembled like individual pieces of tile to compose
the entire drawing.
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Tiling lets you print proofs of a large drawing, such as a B size (11” x 17”), on a printer that uses a

smaller paper size, such as an A size (8.5” x 11”). Tiling also lets you print banners that are made up of
multiple pages.

You can print selected page tiles within the set by entering a page number range in the Print dialog box.
Page tiles are numbered top to bottom beginning at the top left of the drawing page.

You can display a preview of tile pages using ‘Print Preview’ on the File Menu: ( File > Print
Preview )
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Print To Scale

SketchUp allows you to print your designs to scale using any Windows-compatible printing device. This
is great for integrating design exploration sessions with traditional media. You can also span a print
across multiple sheets, allowing you to create a large tiled drawing from a standard printer.

Menu Access: ( File > Print )

Print to Scale Options

Print Size/Tiled Sheet Print Range

These controls allow you to adjust the physical scale and size of the printed output. Due to inherent
properties of certain types of drawings, some options may be unavailable. For example, a perspective
drawing cannot be accurately measured and thus cannot have a scale. When the SketchUp display is set
to perspective, the scale output options will be grayed out. If you're having trouble printing to scale, see
below.

Fit To Page

When this option is enabled, SketchUp will size your drawing to fit onto a single printer sheet and scaled
output is not available.

Use Model Extents

This option forces SketchUp to ignore the background part of an image and calculate the printable area
from the dimensional extents of your model. This is often handy for scaled printing, as it makes it much
easier to fit a certain model onto a sheet or certain page size.

When disabled, the printable area will be determined by the contents and composition displayed on your
monitor screen. Thus, keeping this option disabled is most appropriate for printing perspective images.

Page Size
These dimensions reflect the physical dimensions of the print in width and height.

Scale

These controls allow you to specify a certain drawing scale, and follow architectural conventions. The first
measurement, labeled ‘In The Printout’ is the measurement on paper. The second measurement, labeled
‘In SketchUp' is the actual measurement of the object (actual model dimensions) in real scale.

For example, for a scale of 1/4” = 1’, simply enter 1 inch(es) in the printout equals 4 feet in SketchUp.

Note: It's not possible to print a perspective image to scale. Also, even if perspective is off, many
projection angles available via the Orbit Tool cannot be measured once printed out. This is due
to the ‘foreshortening’ effect of projecting a 3D object onto a 2D drawing. If you need to print to
scale, make sure perspective is disabled and that the view is either orthographic (Top, Front, Right,
Left, Back, Bottom) or isometric.

Because perspectives and certain paraline projections do not yield measurable results, the Print To Scale
feature is only available from paraline projections of the standard orthographic and isometric views. Non-
measurable views provide for adjusting Page Size only. See below for more information.
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Tiled Sheet Print Range
If the print you have specified will require multiple sheets, this control allows you to specify a range.

We recommend you do a ‘Print Preview’ before printing tiled output to avoid wasting printer resources.
SketchUp will warn you if your print operation will create many sheets.

Troubleshooting Guide

When using the Measure Tool in SketchUp, it can give you accurate measurements in any projection,
including perspective. This is because SketchUp is actually measuring the underlying 3D model. When
that same model is printed, however, the traditional rules of projection apply: It becomes a projected 2D
image and the 3D information is no longer available. Unless it's an orthographic or isometric drawing,
lines are no longer reliably measurable.

In order for SketchUp to print to scale, it is necessary for the SketchUp display itself to be a measurable
drawing projection. Performing the following steps in order will ensure you can print to scale.

1. Turn Perspective Off. Perspective-projected images cannot be used as scale drawings. Use the Camera
Menu: ( Camera > Perspective )

2. Put SketchUp in a Measurable View. The pre-set standard views, namely plan, elevations, and the four
isometric views, will all yield measurable results for orthogonal geometry and can be printed to scale.

You can use the ( Camera> Standard Views ) menu or the Views Toolbar to instantly set
SketchUp to one of these measurable views. If the face you’re measuring is not orthogonal, you will need
to align the view to that face instead.

3. Make sure ‘Fit To Page’ is off. This option forces your print to the edges of a page, and thus prevents
accurate scale printing when enabled.

4. Type in the desired output scale.
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Importing and Exporting
CAD/3D Model Formats

DWG/DXF Import

In order to be a true design exploration tool, SketchUp must support your entire design process.

Loose, abstract conceptual studies are important, but so are precision drawing, documentation, and
collaboration with other disciplines. For these reasons, the ability to both import and export industry
standard AutoCAD DWG and DXF files has been built into SketchUp since its first release. @Last Software
is also a member of the OpenDWG Alliance, which allows SketchUp to offer the most reliable DWG file
translation available.

buinodx3 pue buinodwi

Importing CAD Files
1. First, use the File Menu: ( File > Insert > DWG/DXF... )
2. This will launch a File Open dialog, where you choose the file to be imported.

3. Depending on the nature of the file to be imported, you may need to specify a units setting or have
SketchUp modify the imported entities. Click the Options... button to do so. Import Options are described
in further detail below.

4. After you click OK, SketchUp will process the file. This may take several minutes for a large file, as
SketchUp’s native geometry is very different from most CAD software and the conversion process is
calculation-intensive. Once the import is complete, SketchUp will present a report on what entities were
imported.

5. If the current SketchUp file contains any entities prior to the import operation, all imported geometry
will import as a group so as not to interfere with (stick to) existing geometry. Importing into a blank
model will not create a Group. Once a drawing is imported, you may have to use the Zoom Extents
button to see it.

Supported Entities

When importing a file, SketchUp must translate the contents into usable drawing elements. Supported
CAD entities include lines, arcs, circles, polylines, faces, entities with thickness, 3D Faces, and nested
blocks. CAD layers are also supported.

Currently, SketchUp does not support AutoCAD regions, XREFS, hatching, dimensions, text, and
proprietary ADT or ARX objects. These will be ignored on import. If you need to import unsupported
entities, you may be able to explode them into more primitive drawing elements within your CAD
application. For example, ADT walls and extrusions, once exploded, import as faces. Some objects may
need to be exploded multiple times in order for them to be translated into SketchUp geometry.
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File Size

Try to keep the size of imported files to a minimum. Importing very large CAD files can take a long time
as each drawing entity must be analyzed. Also, once imported, a complex CAD file can create a drag on
SketchUp’s performance while you are working, as each line and face in SketchUp has quite a bit more
intelligence and “overhead” than it's CAD counterpart. It's important to remember that SketchUp is not
a CAD system. It is just as accurate, but is not designed for the same type of line-intensive drawings.
For these reasons, it is a good idea to clean up and/or crop your CAD drawings so that you only import
content which is absolutely necessary.

Another strategy is to keep different levels of detail/abstraction separate. For example, instead of
importing a single large file with all of your information, you can elect to use a greater number of simpler
files. One imported CAD file may contain site plan information, while another may have a floor plan, and
yet another may have a specific detail. By using three separate files that come into SketchUp as three
separate groups, you can more easily hide the data that is not immediately relevant to what you are
doing.

Import Options

Some files may contain non-standard units, coplanar faces, or inconsistently oriented faces. You can
force SketchUp to automatically analyze and repair these scenarios during the import process.

Import Units

In SketchUp, you draw in real-world units, so you can start drawing in feet and inches, then change your
units to millimeters and keep on drawing without losing dimensional accuracy.

Some CAD formats, such as DXF, save data in generic units. This means that you may need to specify
base unit value for files you import in order to import geometry at the correct scale. If you know the
drawing units of your file, matching them here will produce the correct input. If not, you may want to
contact the drawing author. If no information is available, you may guess, then resize the model correctly
after it is imported. Be aware that it’s better to err on the side of larger units in this case:

Caution: SketchUp only recognizes surfaces of .001 square inches and larger.

If you try to import a model with an edge length of .01, it will be rejected, as .01 x .01 = .0001 sq
units. For example, say we have a DWG or DXF of a building drawn at 35 units (feet) long. If you
specify millimeters as the input unit, then the imported model will come into SketchUp as only 35 mm
long. Many of the faces can therefore be too small for SketchUp and will be discarded. The rest may be
distorted in undesirable ways. If you specify meters instead, the imported building will be too big, but all
of the faces will import in a proportional manner. You can then measure the side of the building, type in
35 feet, and the geometry will be correctly sized.

Merge Coplanar Faces: When importing DWG/DXF files, you may find that many planes are coming
into SketchUp with triangulating lines. Removing these manually can often be tedious. You can have
SketchUp automatically remove these lines by enabling the Merge Coplanar Faces option.

Orient Faces Consistently: This features will analyze the direction of imported faces and orient them
so that they are uniform in direction.
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3D DWG/DXF Export

SketchUp can export 3D geometry to several AutoCAD formats: DWG r12, DWG r13, DWG r14, DWG
r2000, DWG r2004, DXF r12, DXF r13, DXF ri4, DXF r2000, and DXF r2004. SketchUp uses the industry
standard OpenDWG Alliance file import/export model libraries to ensure maximum possible compatibility
with AutoCAD.

Exporting CAD Files
1. First, use the File Menu: ( File > Export > 3D Model... )

2. This will bring up a standard Save File dialog. Make sure that the Export Type drop-down is set to the
appropriate format.

3. From here, you may save your file using the current settings or you can click on the Options... button
to bring up the DWG/DXF Export Options dialog box.

Export Options

SketchUp can export faces, edges (wires), dimensions, text, or Construction Geometry in any
combination. All surfaces in SketchUp are exported as a triangulated polyface mesh with interior
‘splframe’ lines hidden where appropriate. This simulates the appearance of your native SketchUp file,
even when all exported faces are triangular.

When exporting AutoCAD files, SketchUp looks at the current unit of measurement set Units tab of the
Model Info dialog box and uses that as a reference for translation. For instance, if the SketchUp current
unit setting is Decimal/Meters, SketchUp will export the DWG file accordingly, and AutoCAD must be set
to Decimal in order for the units to translate correctly as meters.

Note: When exporting, duplicate line entities will not be created on top of a p-line entity.

N

o

X
X

buinodx3 pue buinodwi

SketchUp 213



214

3DS Export

The 3DS format is native to the original DOS-based 3D Studio modeling and animation application.
Although obsolete in many ways, the 3DS format is still widely used and offers a direct way to export
simpler SketchUp models into a wide range of 3D modeling packages. Because 3DS preserves material
assignments, texture mapping, and camera position, it can often allow ideas generated in SketchUp to be
transferred with greater fidelity than formats designed for CAD.

Exporting 3DS Files
1. Use the File Menu: ( File > Export > 3D Model... )

2. This will bring up a standard Save File dialog. Make sure that the Export Type drop-down is set to 3D S
(*.3ds).

3. From here, you may save your file using the current settings or you can click on the Options... button
to bring up the 3DS Export Options dialog box.

Export Options

Single Object

This option outputs your 3DS model as a single named object. This can be useful when creating simple
massing models for site context, as your building model remains simple to select and manipulate once
imported into another application.

Objects By Geometry

This setting will analyze your SketchUp model and try to break it up into named objects based on

the connections of faces, groups, and component definitions. Please note that only top level objects
organizations become objects in the 3DS output. In other words, any nested systems of Components or
Groups will be treated as one one object. Also, layer assignments are not supported in 3DS files.

Output Texture Maps

This assigns texture maps to 3DS materials whenever the corresponding SketchUp material uses a
texture. Please be aware of the limitations: Texture filenames in the 3DS format are limited to eight
characters, so any long file names will be truncated in the 3DS file material description and may not work
properly. Also, any color changes made to textures in SketchUp will not be preserved.

This option only affects 3DS materials. UV texture mapping coordinates are always exported with faces,
regardless of the presence of a SketchUp texture.
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Output 2 Sided

When 2-sided output is enabled, SketchUp will use one of two techniques to better simulate the
appearance of geometric solidity:

The Materials 2-sided option enables the 2-sided flag in the 3DS material definition. This outputs the
same number of polygons as 1-sided output, but can slow down rendering speeds of other applications,
particularly when shadows and reflections are being rendered. Also, this option prevents 3DS faces from
having a different material on the back as is possible in SketchUp.

Conversely, the Geometry 2-sided option outputs each SketchUp face twice; Once for the front and once
for the back. This doubles the number of polygons in the resulting 3DS file and can slow down rendering,
but it ensures that your model will look more like it does in SketchUp: Both faces will always render, and

faces that have two different materials on the front and back are preserved within limits.

Output Standalone Edges

Standalone Edges, or SketchUp lines not connected to any faces, are somewhat unique to SketchUp
and not supported by many other 3D programs or the 3DS format. When enabled, this option creates
very thin rectangles that appear as edges. Unfortunately, this is a compromise that can result in invalid
texture coordinates. In such a case, UV mapping must be re-applied before you can render the scene
in many applications. Also, certain exported standalone edge geometries can create invalid 3DS files
altogether. For these reasons, this setting is disabled by default. If you need to export edges, the VRML
format may better suit your needs.

Output Selection Only
Outputs the currently selected portions of the model in the 3DS format.

Use "Color by Layer” Materials

The 3DS format doesn’t support layers directly. This option assigns 3DS materials based on your model’s
layer assignments, rather than its materials. It can sometimes be preferable to export layers as materials
in this manner when exporting to other rendering applications.

Generate Cameras

This option creates a camera for the default view as well as any SketchUp pages which have been
defined.

Units

This option allows you to specify the measurement unit in which the model is exported. The default
setting is ‘Model Units’, which uses the units specified under SketchUp preferences. The other options
override the SketchUp units, and force the 3DS file to use the units you've chosen.
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3DS Issues and Limitations

Because SketchUp is designed for idea exploration, many of its features are foreign to 3D modeling
applications. Some information cannot be preserved when exporting via 3DS. Also, the 3DS format itself
is obsolete in many ways and has many inherent limitations.

SketchUp is designed to automatically work around many of these limitations, and offers a variety of
output options to suit different needs. The following are the most notable issues:

Object Vertex Limit

Individual objects in the 3DS format are limited to 64,000 vertex points and 64,000 faces. While
SketchUp itself can handle larger geometries, any exported 3DS files that go over this limit may not be
readable in other applications. SketchUp will automatically detect this condition and present a warning
dialog.

You can work around this limitation by first making sure that the ‘Objects By Geometry’ option is
enabled. Next, try breaking up the geometry of your model into a larger number of smaller top-level
Groups or Components.

Nested Groups and Components

Currently, SketchUp cannot output Group and Component hierarchies via 3DS. In other words, Groups
within Groups will get “flattened” at the top level.

2 Sided Faces

In some 3D programs, the direction of the polygon ‘face normal’ is very important because faces are
only visible from the front by default. This behavior seems counterintuitive, as real-world objects do not
exhibit this quality, but it does allow for much more efficient rendering.

In SketchUp, both sides of a face are always visible, and you don't have to worry about which side it is
facing unless you want to. For example, if you create a box with the default material in SketchUp, the
outside is shown as tan and the inside is shown as blue. Once both sides are painted with a material,
however, their direction isn't really important and is therefore not made immediately obvious.

However, when importing a model with non-uniform face normals into another application, it can appear
to have “missing” faces throughout its geometry. They're not really missing, of course, they’re simply
facing the wrong direction.

One way to fix this problem is to manually re-orient your SketchUp faces using the Reverse command, or
to use the Orient Faces command to make face directions uniform for a given set of connected geometry.
In particular, Orient Faces can automatically fix many face normal problems very quickly.

The ‘Output 2-Sided’ settings, both *‘Material’ and ‘Geometry’, in the 3DS output option dialog can also fix
this. It is a kind of brute force method, but it can be quite convenient if you don't have the time or desire
to fix the faces manually.

2 Sided Textures

Since faces share vertex front and back, only the UV of the front can be exported. if you have a texture
on the back, it will take on the UV of the front side of the face.
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Multiple UV Vertices

SketchUp automatically handles all texture mapping in a way that cannot be stored in regular 3DS
geometry. 3DS files allow only one UV mapping coordinate per vertex, which means you cannot have
different mapping on two faces that share the same vertex. In order to accommodate this limitation,
SketchUp breaks up geometry so that each coplanar group of polygons has its own set of vertices.
This lets you keep your material mapping intact, but duplicate vertices can cause some 3D modeling
operations such as smoothing or boolean operations to work incorrectly.

Fortunately, most modern 3D modeling applications allow you to “weld” overlapping vertices together
while maintaining correct mapping. Performing this operation on a 3DS file exported from SketchUp after
it is imported into a modeling application can give you the best of both worlds in terms of mapping and
modeling.

Note: If both the front and back materials of a face are textured, the UV mapping on the back face is
discarded.

Standalone Edges

Many 3D programs use a vertex-face model and do not recognize SketchUp’s notion of standalone lines.
Consequently, neither does the 3DS format. SketchUp can try to overcome this by creating very thin
rectangles in their place, but this has a tendency to create invalid 3DS files. Try to keep standalone edges
out of your 3DS files if possible.

Texture Map Names

Because the 3DS format was designed in an era when DOS-based systems roamed the earth, it is not
capable of storing texture filenames that exceed the 8.3 DOS character limit. This is, of course, quite an
encumbering limitation to anyone who uses modern OS filename capabilities to manage large, complex
projects or file libraries. Unfortunately, the only option is to work around it.

SketchUp tries to create unique names for unique texture files based on the old DOS ~1 convention. For
example, a file named “corrugated metal.jpg” will be described in the 3DS file as “corrug~1.jpg”. Any
other files that use the same first six letters is truncated with a “~2", and so forth. (We know it's ugly.)

This work-around allows you to keep using long texture filenames in SketchUp without losing texture
mapping info in 3DS files. It is fragile, however, as any filename changes made to your SketchUp
textures or changes within your directory could cause texture loading errors when importing the 3DS file
afterwards. If you do need to make changes to your texture filenames, you can always re-export your
3DS file. This will contain updated texture filenames that should work again. (And we DO use the term
“work” loosely in this case...)

Texture Map Paths

When you save a SketchUp file, any textures you assign become embedded within it. This way, if you
send your file via email, the recipient is sure to see it the way you intended. 3DS files, on the other hand,
contain only a reference to a file name. Neither the actual path nor the texture information itself can be
stored. This limitation can easily break your texture assignments. The easiest work-around is to assign
any directories you use for SketchUp’s textures as a map path in the 3D application into which you are
importing your model. This works pretty well, as textures that look good in SketchUp tend to look good
in other 3D applications, as well.

This does NOT work if the textures are not separate files stored locally. In other words, if someone sends
you a SketchUp file with embedded custom texture materials, those textures will not be accessible to

an exported 3DS file. They will either need to send those textures as separate files or you will need to
extract embedded textures directly from the .SKP file and save them as image files.
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Material Names

SketchUp allows a greater variety of characters in, as well as longer names for, its native materials than
the 3DS format is capable of storing. As a result, material names may be modified and/or truncated to
12 characters during export.

Texture Image Hue Shift/Colorize

SketchUp offers the ability to assign a different color to a texture that cannot be carried across in the
3DS format. In a future release, we may add the ability to export hue-modified textures as individual
files. Although this compromises the efficiency of having one texture appear as a variety of colors, it

would allow exported 3DS files to better maintain their appearance.

Visibility
Only objects that are currently visible in SketchUp are output to the 3DS file. This does not take
rendering display options into account, which means that faces are output even if SketchUp is in

wireframe mode. Faces are not output, however, if they are hidden or if they reside on a layer that is
hidden.

Multiple Cameras

Some 3D applications cannot properly read more than one camera position. This is a known limitation in
SketchUp’s 3DS output.

Layers

The 3DS format does not support layers, so any layers you assign in SketchUp will be lost. If you need

layers to export, the DWG format may be a better solution for you. Alternately, you can export with the
“Color by Layer” Materials option enabled, which may allow you to easily select and organize geometry
based on SketchUp layers once imported into other applications.

Units

SketchUp exports 3DS files at the units specified under Options. This can affect the way geometry is
described within the 3DS file. For example, a 1 meter cube in SketchUp will export to 3DS with sides of
length 1 when units are set to meters. If you change the export units to centimeters, the same cube will
export to 3DS with a length of 100.

The 3DS format contains an extra piece of information that indicates the original units via a scale factor.
This allows an application that reads 3DS to automatically adjust the size of 3DS models to the correct
“real world” size. For example, the 1 meter cube files mentioned above will both import into applications
that support this in at the same size, even though one file is 1 unit, and the other is 100 units.

Unfortunately, many applications ignore this extra unit scale information, which means that the
centimeter cube imports as 100 times larger than the 1 meter cube, instead of at the same size. Worse,
it isn't always clear in which unit 3DS files are saved as, resulting in considerable trial and error. In these
cases, the best work-around is simply to always export files at the units setting expected by the 3DS
importing application.
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VRML Export

VRML 2.0 (Virtual Reality Modeling Language) is a 3D scene/object description format often used to
exchange data between 3D applications and to publish 3D information to the web. VRML files can store
SketchUp geometry structure in the form of edges, faces, Groups, materials and textures, transparency,
camera views, and lights.

Exporting VRML Files
1. To export a VRML file from SketchUp, use the File Menu:

Menu: ( File > Export > 3D Model...)

2. This brings up the standard Save File dialog. Make sure that the Export Type drop-down is set to
*"WVRML (*.wrl)". From here, you may save your file using the current settings or you can click the ‘Options’
button to bring up the VRML Export Options dialog box.

Export Options

Output Texture Maps: If enabled, SketchUp will export texture information to the VRML file. When
disabled, it will export colors only. When publishing VRML files to the web, you may want to edit the files
so that textures read from the relative location rather than from your local hard drive. Also, VRML texture
and material names cannot have blanks, so SketchUp will use the underscore character instead.

Ignore Back of Face Material: SketchUp exports VRML files with double faces so that files will be
viewable from any viewpoint. If Ignore Back of Face Material is enabled, both the front and back of faces
will be exported with the front material.

Output Edges: When enabled, SketchUp will export displayed edges as VRML edge entities.

Use “Color by Layer” Materials: If checked, SketchUp will export materials based on the layer
assignment of geometry.

Use VRML Standard Orientation: The VRML standard considers the XZ plane to be horizontal (i.e. the
ground plane) whereas SketchUp considers the XY plane to be the ground plane. If Use VRML Standard
Orientation is enabled, the exported file will conform to the VRML standard.

Generate Cameras: If enabled, SketchUp will create VRML cameras from any pages that have saved
camera orientations. The current SketchUp view is exported with the name “Default Camera”, and other
Page camera definitions are output using their Page Name.

Allow Mirrored Components: This option allows exporting of components that have been mirrored or
resized such that they are an opposite of the original component.

Check for Material Overrrides: Use this option to determine if any of the faces or edges or
components within this component contain references to the default material or default layer.
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2D Still Images

Image Objects

As a part of the everyday design process, you may often need to draw over a scan, a fax or a photograph
stored as a pixel-based “raster” image file. SketchUp allows you to integrate these types of files into your
3D drawings as Image Objects.

An Image Object is essentially a rectangular face with an image file mapped onto its surface. Image
Objects can be moved, rotated and scaled. They can also be stretched horizontally or vertically, but they
cannot be made non-rectangular.

Image Formats

SketchUp supports the following formats for import as an Image Object: JPEG, PNG, TGA, BMP, and TIFF.
Some formats may be more appropriate than others for certain types of images and applications.

Inserting Image Objects

Images can be added to SketchUp models in one of two ways. First, you can use the ( File >

Insert > Image... ) menu command, which will open a File Open dialog allowing you to navigate
to the file you want. Alternately, you can simply drag and drop from the File Explorer directly into your
Drawing Window.

Image Proportions

By default, Image Objects retain the proportions of the file from which they are derived. While inserting
an image, you can hold down the Shift key to de-constrain the proportions. You can also use the Scale
Tool to alter the image object’s proportions after it is placed.

Image File Size vs. Quality

When you add an Image Object to your scene, the image file it is based on becomes embedded in your
SketchUp document. This allows you to send your SketchUp files to others without any data loss through
misplaced linked files, but it also means that your files can quickly balloon to unwieldy sizes. When
inserting images, try to keep file size as small as possible:

Resolution

Resolution can have a large impact on image size. Try to use only as much resolution as you need, and
no more. You may sometimes find that even a pixilated, low resolution file can be sufficient to provide

the information you need from a photograph, sketch, or drawing. You can also cut down on image file

size by converting your images to grayscale before inserting them into SketchUp.

Also, the resolution of Image Objects is limited to the largest texture that OpenGL can handle. For
most systems this limit is 1024 x 1024 pixels. This should be sufficient for most purposes, but if higher
resolution is required, you can always stitch together multiple Image Objects.

Image File Compression

Another way to minimize file size is to use compressed file formats such as JPEG and PNG. These take up
far less space both on disk and inside a SketchUp file.
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Image Object Context Commands
You can access context menu commands by clicking on an entity with the right mouse button.

Entity Info

This launches the Entity Info dialog box for that Image Object, which allows you to view and change its
attributes.

Erase
This deletes the Image Object from your model.

Hide/Unhide

Hiding makes the selected Image Object invisible. If "Show Hidden Geometry” is enabled, all hidden
entities are displayed in a ghosted pattern, allowing you to select them. Thus, if the selected geometry is
hidden, this command will be *Unhide’, and choosing it will restore visibility.

Explode
Exploding an Image Object breaks it back into its constituent parts.

Export

This option allows you to save out an embedded image object to a file which may be edited in an image
editor.

Reload

If you make changes to an image file using an image editor, use the Reload command to make sure
those changes are brought back into SketchUp.

Zoom Extents

Zooms your view to a distance which makes the whole entity visible, and centers it in the drawing
window.

Shadows
Cast: This command controls how Shadows are affected by the Image Object. The Image Object will
cast shadows.

Receive: The Image Object will receive cast shadows cast onto it by other geometry.

Unglue

If you've attached an image object to a face, it cannot be moved off that face. The Unglue command
makes it free to move off that face.

Use As Material
This command creates a material swatch in the In Model section of the Material Browser.
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Image Object Entity Info Dialog Box
With an Image Object selected, you can see and change its attributes in the Entity Info dialog box.

Material

This displays the material assigned to the Group. If no material is applied, the default material icon will
be displayed. You can select another material in your scene by clicking on the swatch.

Layer

This displays the layer of the selected entity. To move it to a new layer, choose a new one from the pop-
up list.

Name
This field displays the filename of the Image Object.

in pixels
This field displays the pixel dimensions of the selected Image Object.

Width/Height

This displays the dimensions of the Image Object in your SketchUp model. You can lock or unlock the
proportions.

Details Menu
Hide Details: Hides the group’s details.

Cast Shadows: When the Cast Shadows option is enabled, the face will be allowed to cast a shadow.

Receive Shadows: When the Receive Shadows option is enabled, the face will be allowed to receive
shadows cast by other entities.
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Image Export
SketchUp allows you to export 2D raster image files in JPG, BMP, TGA, TIFF, PNG, and Epix formats.
1. To export a raster image from SketchUp, begin by setting up the model view in your Drawing Window

to look as you want for the export. SketchUp will export the model view as it is currently displayed,
including display style, edge rendering, shadows, and view orientation.

2. Once you have set the view you want to export, use the File Menu to access this feature:

Menu: ( File > Export > 2D Graphic... )

3. This brings up the standard Save File dialog. Make sure that the Export Type drop-down is set to the
appropriate format. From here, you may save your file using the current settings or you can click the
‘Options’ button to bring up the Export Options dialog box for that format.

Export Options

Image Size Determines the dimensions, in pixels, of the saved file.

Image Size

Use Viewport Size:When enabled, the image file will be the exact dimensions, in pixels, of your
SketchUp Drawing Window. When disabled, it allows you to specify your own dimensions. Typically, an
image intended to be printed needs to be significantly larger than normal screen resolution.

Width/Height:These control the size of image as measured in pixels. As you specify larger dimensions,
the export operation will take longer and consume more memory, and the resulting file will use more
storage space on your system. It's a good idea to use only the minimum image size necessary to achieve
your goals.

ImageQuality

Anti-Alias: When enabled, SketchUp will smooth the exported image. This method can take longer, but
it helps to reduce jagged lines and pixilated artifacts in images.
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Section Slice Export

SketchUp can save the active Section Slice as its own 2D file in the DWG and DXF formats. As with all
vector information, this has the advantage of precise measurements. Use the File Menu to access this
feature:

Menu Access: ( File > Export > Section Slice... )

This brings up the standard Save File dialog. Make sure that the Export Type drop-down is set to the
appropriate format. From here, you may save your file using the current settings or you can click the
*Options’ button to bring up the Section Slice Export Options dialog box.

Section Export Options

Projection

True Section (Orthographic): This option outputs the section slice as a true orthographic drawing.
This is useful for creating templates for CD drawings or any other time you want to generate accurate,
measurable slices.

Screen Projection (WYSIWG): This projects the section cut as you see it on your SketchUp screen,
including any perspective distortion. This is most useful for diagrams that need not be measured.

Drawing Scale & Size
Full Scale (1:1): When enabled, This outputs your section slice to CAD at a true 1:1 scale.

Width/Height: These values represent the overall dimensions of the slice output, and will update
depending on the slice being exported and its scale.

In Drawing/In Model: These controls allow you to specify a certain drawing scale, and follow
architectural conventions. The first measurement, labeled ‘In Drawing’ is the measurement of the
exported geometry. The second measurement, labeled ‘In Model’ is the actual measurement of the
object in real scale.

For example, for a scale of 1/4” = 1’, simply enter 1 inch in the output equals 4 feet in SketchUp.

Note: You can’t export a perspective screen projection to scale. Also, even if the view is a paraline
projection, only faces whose normals are perpendicular to the view angle will be measurable.

Automatic/Width: When enabled, this automatically sets the width of profile lines by matching the
output to the proportions you see in the SketchUp display. If disabled, you can specify an exact width.

Section Lines
None: Outputs section slice lines at normal width.
Polylines with width: Outputs lines as poly-line entities.

Wide line entities: Outputs lines as wide line entities. This option is only available when saving
AutoCAD 2000 or later DWG files.

Always Prompt for Hidden Line Options: When enabled, the options dialog will come up each time
you output a section slice. When disabled, SketchUp will use whatever options were used the last time by
default.
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2D DWG/DXF Vector Export

SketchUp allows you to export your models as 2D vector drawings in many formats, including DWG, DXF,
EPS, and PDF. This topic covers DWG and DXF formats.

2D vector export has advantages over raster image export in that it produces drawings that are
resolution independent and can be easily imported and modified in any CAD or illustration program. This
is great for adding a detail to a set of CDs, plotting a perspective in a large format, or adding further
graphic refinement in an illustration package.

Caution: Some graphic features of SketchUp, including textures, shadows, and transparency, cannot be
exported to 2D vector formats.

1. To export a vector image from SketchUp, begin by setting up the model view in your Drawing Window
to look as you want for the export. SketchUp will export the model view as it is currently displayed, with
the exception of unsupported features such as textures and shadows.

2. Once you have set the view you want to export, use the File Menu to access this feature:

Menu: ( File > Export > 2D Graphic)

3. This brings up the standard Save File dialog. Make sure that the Export Type drop-down is set to the
appropriate format. From here, you may save your file using the current settings or you can click the
‘Options’ button to bring up the Export Options dialog box for that format. This allows you to adjust the
size, scale, and appearance of the output.

2D DWG/DXF Vector Export Options
These control the output size and scale of the file.

Drawing Scale & Size
Full Scale (1:1): This option sets your output to a 1:1 ratio. This outputs the 2D file at real-world scale.

In Drawing/In Model: These controls allow you to specify a certain drawing scale, and follow
architectural conventions. The first measurement, labeled ‘In Drawing’ is the measurement of the
exported geometry. The second measurement, labeled ‘In Model’ is the actual measurement of the
object in real scale.

For example, for a scale of 1/4” = 1’, simply enter 1 inch in the printout equals 4 feet in SketchUp.

Note: You can't export a perspective screen projection to scale. Also, even if the view is a paraline
projection, only faces whose normals are perpendicular to the view angle will be measurable.

Width/Height: This indicates the height and width of the output.
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Profile Lines
None: Profile lines are output at standard width.

Polylines with width: Outputs profile lines as poly-line entities.

Wide line entities: Outputs profile lines as wide line entities. This option is only available when saving
AutoCAD 2000 or later DWG files.

Separate on a layer: When enabled, this outputs profile lines onto their own layer. This can be handy
if you'd like to plot profile lines using a different pen weight or quickly change the line width of all profile
lines in a separate CAD or Illustration program.

Note: This merely creates a single additional layer for profile edges. SketchUp Layer assignments do not
translate directly when exporting 2D hidden line vectors.

Width and Automatic: When enabled, this automatically sets the width of profile lines by matching the
output to the proportions you see in the SketchUp display. If disabled, you can specify an exact width.

Section Lines
None: Section slice lines are output at standard width.

Polylines With width: Outputs Section Slice lines as polyline entities.

Wide line entities: Outputs Section Slice lines as wide line entities. This option is only available when
saving AutoCAD 2000 or later DWG files.

Separate on a layer: When enabled, this outputs section lines onto their own layer. This can be handy
if you'd like to plot profile lines using a different pen weight or quickly change the line width of all profile
lines in a separate CAD or Illustration program.

Note: This merely creates a single additional layer for section edges. SketchUp Layer assignments do
not translate directly when exporting 2D hidden line vectors.

Width and Automatic: When enabled, this automatically sets the width of Section Slice lines by
matching the output to the proportions you see in the SketchUp display. If disabled, you can specify an
exact width.

Extension Lines

Show extensions: When enabled, any lines that are displayed with extensions on the SketchUp display
are output similarly in the 2D file. When disabled, lines are output normally, regardless of the screen
display.

Tip: It's okay to keep extensions enabled in SketchUp, as its inference system is smart enough not
to get intersection snaps confused, This might not work so well with snap systems of CAD
applications, however. If you want to generate a measurable drawing and have endpoint and
intersection snaps work accurately, keep Extend Edges disabled.

Length and Automatic: This will analyze the output size you've specified and try to match the
extension length so that it will look like your screen. If disabled, you can specify an exact length.

Always Prompt for Hidden Line Options: When enabled, the options dialog will come up each time
you output a 2D DWG or DXF file. When disabled, SketchUp will use whatever options were used the last
time.

Defaults: You can return the option to their recommended default settings at any time by pressing the
Defaults button.
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PDF/EPS Export

SketchUp allows you to export your models as 2D vector drawings in many formats, including DWG, DXF,
EPS, and PDF. This topic covers PDF and EPS formats.

2D vector export has advantages over raster image export in that it produces drawings that are
resolution independent and can be easily imported and modified in many other programs. This is great
for adding a detail to a set of CDs, plotting a perspective in a large format, or adding further graphic
refinement in an illustration package.

EPS

Encapsulated PostScript format is based on PostScript, a graphics description language developed by
Adobe as a standard way for graphics programs and print devices to communicate with each other. It is
widely used in the graphic design and publishing industries.

PDF

Adobe® Portable Document Format (PDF) is the open standard for electronic document distribution
worldwide. It preserves all the fonts, formatting, graphics, and color of any source document, regardless
of the application and platform used to create it. Also, PDF files are compact and can be shared, viewed,
navigated, and printed exactly as intended by anyone with free Adobe Acrobat® Reader® software.

Caution: Some graphic features of SketchUp, including textures, shadows, smooth shading,
backgrounds, and transparency, cannot be exported to PDF and EPS.

Exporting to PDF or EPS

1. To export a PDF or EPS vector image from SketchUp, begin by setting up the model view in your
Drawing Window to look as you want for the export. SketchUp will export the model view as it is
currently displayed, with the exception of unsupported features such as textures and shadows.

2. Once you have set the view you want to export, use the File Menu to access this feature:

Menu: ( File > Export > 2D Graphic... )

3. This brings up the standard Save File dialog. Make sure that the Export Type drop-down is set to
‘Encapsulated PostScript Format (*.eps)” or Portable Document Format (*.pdf) From here, you may save
your file using the current settings or you can click the ‘Options’ button to bring up the Export Options
dialog box for that format. This allows you to adjust the size, scale, and appearance of the output.
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PDF/EPS Export Options

Drawing Size
These control the output size and scale of the file.

Full Scale (1:1): This option sets your output to a 1:1 ratio. This outputs the 2D file at real-world scale.

Width/Height: This indicates the height and width of the output. PDF and EPS files are limited in
dimension to 100 inches (7200 points) in both height and width.

Scale: These controls allow you to specify a certain drawing scale, and follow architectural conventions.
The first measurement, labeled ‘In Hidden Line Output’ is the measurement of the exported geometry.
The second measurement, labeled ‘In SketchUp’ is the actual measurement of the object in real scale.

For example, for a scale of 1/4” = 1’, simply enter 1 inch in the printout equals 4 feet in SketchUp.

Note: You can't export a perspective screen projection to scale. Also, even if the view is a paraline
projection, only faces whose normals are perpendicular to the view angle will be measurable.

Profile Lines

Show Profiles: When enabled, any lines that are displayed in profile on the SketchUp display are
output as thicker lines in the 2D vector file. When disabled, all lines are output normally, (without profile
thickness) regardless of the screen display. This is useful if you never want to see profile lines in your 2D
vector output.

Match Screen Display (Auto-Width): When enabled, this automatically sets the width of profile lines
by matching the output to the proportions you see in the SketchUp display. If disabled, you can specify
an exact width.

Section Lines

Specify Section Line Width: When enabled, allows you to adjust settings for Section Slice lines that
are output.

Match Screen Display (Auto-Width): When enabled, this automatically sets the width of Section Slice
lines by matching the output to the proportions you see in the SketchUp display. If disabled, you can
specify an exact width.

Extension Lines

Extend Edges: When enabled, any lines that are displayed with extensions on the SketchUp display are
output similarly in the EPS file. When disabled, lines are output normally, regardless of the screen display.

Tip: It's okay to keep extensions enabled in SketchUp, as its inference system is smart enough not
to get intersection snaps confused, This might not work so well with snap systems of other
applications, however. If you want to generate a measurable drawing and have endpoint and
intersection snaps work accurately, keep Extend Edges disabled.

Match Screen Display (Auto-Length): This will analyze the output size you've specified and try to
match the extension length so that it will look like your screen. If disabled, you can specify an exact
length.

Always Prompt for EPS Export Options: When enabled, the options dialog will come up each time
you output a 2D EPS file. When disabled, SketchUp will use whatever options were used for the previous
export.
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Defaults: You can return the option to their recommended default settings at any time by pressing the
Defaults button.

Map Windows fonts to PDF base fonts: When enabled, this option will attempt to select a PDF fonts
that correspond to the Windows fonts used in the model.

Limitations

The primary intent of PDF and EPS export is to provide a vector export of SketchUp that can be brought
into vector based editing programs like Adobe Illustrator. The file output consists of lines and filled
regions.

Because SketchUp does not use OpenGL rendering to create vector output, you will lose a number of
rendering effects that are provided by OpenGL. In particular, you will lose shadows, textures, smooth
shading, and transparency.

If you need output that will match what you see on the screen, or want to bring it into an image editing
application like Photoshop, then exporting raster images will likely better suit your needs.

Text and Dimensions

SketchUp will attempt to output text annotation and notes to your 2D drawing. Please note the following
limitations:

e Text and Dimension entities that are obscured (partially or totally) by other geometry in the
SketchUp Drawing Window exports "on top of" that geometry.

e Text and Dimension entities that are partially clipped by the edges of the SketchUp Drawing
Window are not exported.

e Certain fonts may not translate exactly.

Piranesi Epix

Named after Giovanni Battista Piranesi (1720-1778), an 18th century architect known for his masterful
drawings and etchings, Piranesi is a painting application that enables you to create stunning renderings
from your SketchUp models.

Piranesi responds to depth and material information provided by SketchUp, enabling you to work quickly
and accurately as you “paint in space.” You can use colors and tints, apply photographic or hand drawn
textures, and add backgrounds and supporting detail. Feedback is instantaneous, allowing you to test
options and steadily refine your image.

For more information, please visit the Piranesi Web Site: www.informatix.co.uk/piranesi.htm

The Anatomy of an Epix File

The native file format of Piranesi is referred to as an Epix (Extended Pixel) file. In addition to storing the
actual rendered image, Epix embed additional information from the original 3D model. This information
allows Piranesi‘s paint tools to intelligently render the image. There are three “channels” of an Epix file:

RGB: The first, known as the RGB Channel, contains the color of each pixel. This is the same data
typically stored in other raster image formats. (In fact, Epix files are readable in most image editors as
TIFF files.)
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Depth: The second, known as the Depth Channel, stores the distance of each pixel from the eye point.
This information helps Piranesi understand the surface topology under the image and allows it to apply
textures, scale objects, lock orientation, and many other capabilities dependant on the 3D surfaces of
your model.

Material: The third, a Material Channel stores the material for each pixel. This lets you paint one part of
your rendering loosely without having to worry about painting another by mistake.

In General, Piranesi expects a flat shaded, non-textured Epix file. Some of the rendering modes in
SketchUp, such as Wireframe and Hidden Line, don't really work well for Piranesi, and are disabled during
export in favor of shaded output.

Other features of SketchUp, such as edges and textures, are also different from that which Piranesi
expects, yet may be desirable in many cases. While adding support for Epix files in SketchUp, we
have tried to adhere to Piranesi’s expectations whenever possible while retaining enough flexibility to
accommodate the varying needs of different artists and renderers.

Exporting an Epix File
1. First, choose the image export option:

Menu Access: ( File > Export > 2D Graphic... )

This brings up the standard Save File dialog. Make sure that the Export Type drop-down is set to “Epix
Document”. From here, you may save your file using the current settings or you can click the ‘Options’
button to bring up the Epix Export Options dialog box.

Note: Your display must be set to 32-bit color in order to correctly export Epix files.

EPIX-Specific Export Options

Appearance

Allow Edges: In most 3D programs that output to Piranesi, edges are not available during final
rendering output. This is unfortunate, as these edges serve as the basis for most traditional hand
drawing techniques. Due to this limitation, Piranesi has extensive tools for putting edges back on a
computer-generated rendering. SketchUp, on the other hand, is much more in tune with hand drawing
techniques than other 3D applications and provides edge display capabilities such as profile and
extension lines. When enabled, the “Allow Edges” option maintains the edge rendering style you see on
your SketchUp screen when saving your drawings as an Epix File.

Conversely, when the “Allow Edges” option is unchecked, SketchUp will automatically hide edges
whenever you save an Epix file.

Note: If edges are turned off under the SketchUp rendering preferences, they will be hidden in your
Epix file, regardless of whether “Allow Edges” is enabled or not.

Allow Textures: One of the most innovative features of Piranesi is its ability to place textures on a two-
dimensional drawing while automatically maintaining the proper perspective foreshortening and scale.
For certain types of painting, it is best to provide Piranesi with a flat shaded, non-textured Epix file. You
may find it useful, however, to apply textures in SketchUp and use the resulting image as a base to start
from in Piranesi. This depends on the process you feel is most appropriate. When enabled, the “Allow
Textures” option permits all textures to come through in the Epix file.

Note: The "Allow Textures” option is only applicable when Textures have been assigned to faces and
SketchUp is in the Shaded rendering mode with Textures enabled.
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Generate Ground Plane: While SketchUp is not well suited to rendering organic objects such as people
and trees, Piranesi is. The “Generate Ground Plane” option creates a plane in the depth channel of an
Epix file so you can quickly place people, trees, paint textures, etc. without having to explicitly model a
“ground” in SketchUp. This is sometimes necessary if you are casting ground plane shadows. Please note
that this does not change the SketchUp file at all. This phantom plane exists only in the Epix file. Also, in
some cases this plane way not extend to the extents of your model view.

Image Size

Use Viewport Size: When enabled, the Epix file will be the exact dimensions of your SketchUp drawing
window. When disabled, it allows you to set your own dimensions. Typically, when a rendering done

in Piranesi is intended for printing, the image size needs to be significantly larger than normal screen
resolution. Because Epix files store more information channels than the typical raster file, they tend to
be larger. Please note the size readout as you enter larger dimensions, as this will consume memory and
storage on your system.

Tip: SketchUp cannot export Epix files with compression enabled. Re-saving your file in Piranesi can
reduce file size considerably.

Note: Panoramic output is currently not supported.
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Animation Export Basics

You can export animated TourGuide presentations created in SketchUp as digital video files. This offers
several advantages over a standard TourGuide presentation:

e Large, complex models can be animated smoothly.

e Video files play back well without the need for 3D hardware acceleration.

e You may provide animated presentations without distributing any 3D models.

e You can use video editing applications to create more sophisticated presentations.

e You can burn a DVD and present your ideas without a computer.

Digital video also has disadvantages. The process of creating and using video can be complex, involve
huge amounts of data, take a long time to generate, require mastery of complex compression settings
and specialized video drivers (codecs), and so forth. Fortunately, all you need to know to be successful is
included below.

Digital Video and SketchUp

Digital video is essentially a series of still images played back quickly, almost like an animated flip-book.
When the playback rate reaches several images per second, your brain stitches them together and an
illusion of movement is created. This well-known phenomenon is called “persistence of vision.”

As you build and view a 3D model in SketchUp, a similar process is taking place. Instead of playing back
pre-recorded images, however, SketchUp uses OpenGL to generate a new display several times per
second in response to your mouse input.

For simple models, this dynamic display can still provide a convincing sense of motion. But as models
grow more complex, the rate at which the computer can update the display begins to decrease, thus
causing “skipping” and jerky movement. Although this is acceptable during modeling, as you can
temporarily hide unneeded portions of your model in order to speed things back up, it is typically
desirable during presentations to have a complete model updating smoothly on screen. For these
reasons, SketchUp can export presentations directly to a digital video file.

The only tradeoff is time. When you run a dynamic TourGuide presentation within SketchUp, it will start
instantly, but the number of frames displayed per second is limited to what your computer can generate
within that second. When you export the presentation as a digital video file, SketchUp takes the extra
time it needs to generate the number of images required for smooth playback, combines the images
together into a single file, and saves that file to the location you specify. The overall process takes longer
and the additional video file consumes more storage space, but the result is smooth playback for any
level of model complexity.
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Size of Video Files

Digital video files have a tendency to get very large. In fact, working with video routinely involves tens or
even hundreds of times more data than other types of computer files. For instance, a SketchUp .SKP file
that is several hundred kilobytes is very small and easy to transmit via the Internet. As a video, however,
a TourGuide presentation from the same .SKP file can easily take up several megabytes or more. This
makes file size one of the biggest technical hurdles when dealing with digital video, and it can be helpful
to understand more about how they get so large.

Video Size

A single still screen image that is 640 x 480 pixels takes up roughly 1 megabyte in your computer’s RAM
memory. Viewing it is no problem, as it takes only a fraction of a second for the computer to load the file
and display it on your screen. In order to view a video file, however, there are several still images per
second that the computer has to store and process. This means that if you are playing back a 640 x 480
pixel video at 30 frames per second (fps), there is 30 times more information to process, and a single
second of video will require a whopping 30 megabytes of memory to store! A single minute of the same
video would require 1,800 megabytes, or 1.8 gigabytes, to store.

Video Bandwidth

In addition to the storage problem, there are also bandwidth limitations to consider. Even if you have
enough room to store a large video file, most personal computer systems can only comfortably transfer
around 5-7 megabytes of data per second from the hard drive. Video files that require higher data rates
will stutter and skip frames because the system simply can’t keep up. For CD-ROM drives, the maximum
data transfer rate is even slower than that of a hard drive, and bandwidth becomes even more of a
factor.

Managing Video Data

Modern consumer-oriented digital video systems, such as DVD’s, camcorders, and video editing software,
are designed so that you don't have to worry about the amount of data involved. The bandwidth
requirements and capacities are usually fixed, and the settings are permanently set for you. The closed
nature of these systems makes them easier to use.

By contrast, when you use SketchUp to make video files, you will often want more flexibility. For
example, sending a file via email or burning it to a CD-ROM means that the file size and bandwidth are
more limited, and that you'll need to keep tighter control over the data. Fortunately, there are several
techniques available for keeping file size and data rate reasonable:
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Frame Size

Frame size refers to the pixel dimensions of your video, and it usually has the most dramatic effect on file
size. In fact, doubling the dimensions of your frame can multiply the amount of data in your video by a
factor of four! It is for this reason that computers are designed to run videos at frame sizes much lower
than standard screen resolution. For example, even though most computer screens run at 1024x768
pixels or higher, a frame size of around 640x480 is typically considered full size. The missing space is
filled in during full screen playback by stretching the pixels in your video file to cover more space. Many
digital videos are commonly created at even smaller frame sizes, such as 400x300, or 320x240.

You may be asking yourself how such a low resolution image can be effective. It's true that for a still
image, 320x240 pixels would be too small for most purposes. For video, however, the primary advantage
lies in the movement and sequencing of many images rather than the detail within a single one. This

has to do with the fact that the human brain can only process a limited amount of information at any
given moment. Unlike still images, video simply cannot convey both small details and an overall picture
simultaneously.

For this reason, it is common to employ both still and video imagery in a complimentary fashion: You
can generate videos at smaller frame sizes and present them in combination with several high-resolution
still images, all from a single model. This way, even though the video display may be slightly more

fuzzy or blocky when expanded to fill the screen, the still images allow details to remain clear and well
communicated at any time during a presentation.

Frame Rate

Frame rate refers to the number of images that are displayed per second of video. The greater the frame
rate, the smoother the illusion of movement will be, and the larger the data rate and video file size will
become. You can achieve a large reduction in file size by trading off a little frame rate and smoothness
without compromising the effectiveness of your video. For example, generating a video at 15 frames per
second, instead of the full 30, cuts the data volume by half yet still delivers a very convincing sense of
movement.

Digital video generally affords quite a bit of flexibility in setting frame rate. For example, if you plan to
play a video directly from your computer, the frame rate can often be whatever you like. A very low
frame rate setting, such as 3 or 4, can give you a good preview of how your video will flow and require
much less time to generate. Certain applications of video, such as transferring to film, DV tape, or DVD,
benefit from a certain frame rate setting to match the fixed playback rate of the target medium or
device.

Compression

When you export a 2D image as a JPEG file, your computer uses data compression techniques to
squeeze out extraneous information. The result is a file that takes up a fraction of the space when
saved onto a hard drive. While 2D images are still manageable without compression, the larger size
of video files usually makes using compression mandatory. To further complicate matters, there are
many different types and variants of compression, each with particular advantages and limitations.
Compression is so complex that it deserves to be covered in detail in its own topic. (See the next page
for more information.)

Video Editing

You may want to leverage SketchUp’s animation exporting capability with third party video editing tools.
These allow you to assemble animations together, add transitions, music, sound and voice, titles, and
more.
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Video Compression

Video compression is the process by which the size and data rate of digital video files are condensed so
that those files can function more efficiently on your computer.

Because digital video involves calculating, processing, and storing extremely large amounts of data
compared to other kinds of computer files, understanding compression can be critical to your overall
success. In cases where bandwidth is limited, such as sending a video by email, compression can be
even more important.

Unfortunately, working with compression can also be dauntingly complex when you first begin. This is
mainly because the amount of compression you need, as well as which type to use, depends greatly on
several factors simultaneously; your goals, playback environment, available media bandwidth, audience
expectations, and, perhaps most importantly, the visual nature of your video images.

buinodx3 pue buinodwi

That'’s a lot of considerations to balance at first, but once you have a working process established,
compression becomes much easier to deal with. In fact, after reading this topic, you will be well prepared
to evaluate the various compression options available and to choose the right one for your project.

Codecs

All video compression is handled by a special piece of software called a ‘codec’. The term codec is short
for Compressor/Decompressor, which is a rather apt description of what a codec does. When you create
a compressed video file, the codec applies a compression algorithm that removes less important or
redundant information, thus reducing the amount of data. During playback, the codec decompresses the
file, which involves reconstructing the data so that the image within each frame appears similar to the
original.

In principle, codecs are plug-ins. They serve as intermediaries between applications which create video
files, such as SketchUp, and those that read video files, such as your favorite playback utility or video
editing application.

Compressor

Video

Codec | File

Decompressor

This plug-in system provides a lot of flexibility, as you can install and use new codecs without having

to update SketchUp. Unfortunately, it can also create problems as SketchUp cannot directly control the
quality of your video files. More importantly, codecs are mostly incompatible with one another: Video files
won't play back on a computer if the correct codec is not present. Some media players are designed to
automatically download the necessary codecs, but this doesn’t always work as advertised. There is also

a cost factor: Some codecs are provided free of charge while others can be quite expensive. (Most of

the commercial codecs provide a free “decompression only” version so that it's easier to distribute your
videos.)

Since the entire codec system sits in the background, it is transparent to most users. But as a creator of
video content, the burden has unfortunately been placed upon you to know and understand what codecs
are, how they work, and the differences between them.
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Compression Types

Each codec uses its own special compression techniques. Some of these are better suited to a given
type of imagery than others as well as how that imagery moves across time. Also, some codecs are
designed specifically to work over a low bandwidth medium, such as the Internet or a CD-ROM, or from
a high bandwidth source such as a hard drive or Digital Video (DV) tape. Others still are designed to
automatically detect and adapt to the available bandwidth.

The descriptions of the various compression techniques presented below can help you better match
codecs to the type of video you are generating in SketchUp. If you are familiar with these concepts, a list
of specific codecs and their properties is availablelater in this guide.

Spatial Compression

Spatial compression refers to a reduction in data size within a single frame of video. This is typically
accomplished by searching each image for repetitive patterns among pixels, and then using a visual
shorthand to describe that part of the image.

For example, for an image that includes a face filled with a solid green color, a codec that employs spatial
compression will recognize that many of the face pixels are a similar shade. Instead of individually
describing each and every pixel, (pixell=green, pixel2=green, pixel3=green, pixel4=blue) the codec
records a much shorter description, such as “pixels1-3=green, 4=blue.” The result is a file that is much
smaller, and therefore easier to transmit and store.

Spatial compression can either be ‘Lossy’, which means that the image is altered in an effort to make the
file size very small, or ‘Loss-less,” which preserves image fidelity and creates larger files. When using the
lossy variety, increasing the amount of spatial compression typically decreases picture sharpness and
definition but results in a much smaller file, especially if the image contains large textured areas. Most
of the codecs that use spatial compression allow you to adjust the degree of compression versus image
quality.

Loss-less and Lossy Compression

As mentioned above, some codecs can use loss-less compression, which ensures that all of the
information in the original clip is preserved after compression. This maintains the full quality of the
original, making loss-less compression useful for video editing or moving clips between platforms.
However, preserving the original level of quality limits the degree to which you can lower the data rate
and file size, and the resulting data rate may be too high for smooth playback on many systems.

Codecs that employ lossy compression intentionally discard some of the original data during
compression. For example, if the pixels making up a sky actually contain hundreds of different shades
of blue, a lossy codec may record only a few shades. Other lossy compression schemes are designed
to discard the type of visual details that the human eye doesn’t immediately perceive. While these
techniques can produce impressive quality using considerably less video data, they also tend to create
visual irregularities known as artifacts.

Since artifacts, when too noticeable, can detract from the visual quality of your imagery, most lossy
codecs allow you to specify how much picture quality you're willing to trade in order to lower the data
rate and file size. This allows you to tailor your video for your audience and playback medium. For
example, lossy codecs are commonly used with certain settings for final production of video delivered
using CD-ROM and other, lower quality settings designed for the Internet.

Some codecs are always lossy, such as JPEG, or always lossless, such as those which use Run-Length
Encoding. (RLE) Other codecs may or may not be lossy, usually depending on the settings you specify for
the Quality and Data Rate options.
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Temporal Compression

Temporal (time) compression, (also called ‘delta’ compression,) is a process by which data is reduced
over a sequence of frames. Instead of recording each frame as a full image, a codec using temporal
compression will record only the changes from frame to frame. This allows patterns and repetition over
time to be condensed into less space.

A good example is a video clip of an object rotating in front of a blank background: A codec that uses
temporal compression will notice that only the pixels forming the object will change from frame to frame.
The pixels forming the background remain static, and therefore need not be recorded on all frames. This
technique is called ‘frame differencing.’ During decompression, the codec overlays the changed pixels
over the previous frame, thus reconstructing an image nearly identical to the original uncompressed
frame.

This has consequences for SketchUp. As long as a model above remains shaded with solid areas, it will
benefit greatly from temporal compression when saved to video. Once a texture is applied, however,
the same model creates much more visual change at the pixel level from frame to frame. Also, once
you move into the interior of the model, much less of the static background is visible, resulting in even
greater changes between frames.

Keyframes

Temporal compression is often used in conjunction with spatial compression techniques mentioned
above, which can cause very distracting visual artifacts. In these cases, it's valuable to intermittently
record a complete frame and start the differencing process once again. The complete frames are called
‘Keyframes’, and the frames which only contain differences are called ‘Delta Frames.’

Many codecs will create keyframes at an interval you specify and others can even analyze the data
visually and automatically create keyframes whenever there are substantial differences between frames.
The degree of this difference determines how much loss there will be, but in general, fewer keyframes
means a smaller data rate and file size, as well as decreased picture quality.

Asymmetrical Compression

Different codecs can require varying amounts of time to compress or decompress video, depending on
the algorithms they employ. A codec that requires more time to compress than it does to decompress is
called asymmetrical. When using SketchUp to produce video, the time it takes to compress each frame is
usually a fraction of time it takes to render, so the symmetry of a codec typically isn’t as much of a factor.

Other Factors

While some video characteristics can affect compression efficiency, others can impact your ability to use
some codecs altogether. Here are a few things to keep in mind:

Frame Size

Frame size refers to the pixel dimensions of your video, and it usually has the most dramatic effect on
file size. In fact, doubling the dimensions of your frame can multiply the amount of data that must be
compressed by a factor of four!

While many modern codecs are designed for full screen images such as 640x480, many others, including
those provided at no charge, simply cannot squeeze that much data into usable data rates. Another thing
to keep in mind is that some compressors accept arbitrary frame sizes, whereas others will only work
with a set of specific frame sizes and/or aspect ratios.
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Frame Rate

The frame rate, or number of frames per second, (fps) has a large impact on file size. In general,
doubling the frame rate doubles the amount of data that the codec needs to compress. While you can set
SketchUp to output full frame rate video in the 24-30 fps range, you can still achieve acceptable motion
quality at 12-15 fps. Files rendered at these lower rates will be half the size and likely be just as effective.

Aspect Ratio

The vast majority of videos and display screens have an aspect ratio of 4:3. This means that the
horizontal dimension is four units wide and the vertical dimension is three units tall. Widescreen displays
typically have an aspect ratio of 16:9. Although you can produce a video at any aspect ratio, those that
are not standard can result in images that do not fill up the entire screen.

Certain codecs are optimized to deliver smaller file sizes at standard aspect ratios. Others still will not
even work properly with anything but a standard ratio.

Bit Depth

The bit depth of a video refers to the number of colors that are used for the images in each frame.
Higher bit depths create larger files. SketchUp outputs to 24-bit resolution, but certain codecs may allow
you to compress video at a lower bit depth in order to reduce file size. When using lower bit depths, you
may be able to retain more control over color quality by specifying a custom color palette.

Internet Delivery

When creating video for the web or for sending via email, file size can quickly become more important
than picture quality. First, dramatically reducing the frame size and frame rate can help compression by
reducing the initial amount of data to compress. Second, try to match the codec to the type of images
you are creating. Third, it may be necessary to specify lower quality/higher compression settings to
minimize the video data rate.

FTWARE™
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Animation Export
Export options for animation allow you to adjust the attributes of the video files you export.

Exporting Animation Files
1. Use the File Menu: ( File > Export > Animation... )
2. This brings up the standard Save File dialog where you can select the type of animation to export.

3. From here, you may save your file using the current settings or you can click the Options... button to
bring up the Animation Export Options dialog box.

Animation Export Options

Width: =

Height: W —'ﬂ B
Frame Rate: |10 b frames/second
Options -

¥ Anti-glias

W Loopto starting pags
Codec: Cinepak Codec by Radius

| Play when finished

[ Always prompt for animation options

oK | Cancel Defaults

Export Options

Width/Height: These control the frame size of the animation, as measured in pixels. 320x240 is a good
size in general, as it yields acceptable data rates for CD-ROM, and transfers acceptably to videotape.
640x480 is considered a “full screen” frame size, and usually requires robust compression. Values larger
than 640x480 are not recommended unless specifically required.

Aspect Ratio Lock: Digital video often benefits from exact relationships between the width and height
of the frame. Locking this aspect ratio maintains a fixed proportion of video at any frame size. A 4:3 ratio
is standard for television, most computer screens, and pre 1950 movies. A 16:9 ratio is the standard for
wide screen displays, including digital televisions, plasma displays, and so forth.

Frame Rate: This allows you to specify the frames per second to be generated. Doubling the frame rate
generally doubles the rendering time as well as the final size of the video. A setting between 8 and 10
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is considered the minimum required for convincing movement, between 12 and 15 is good for keeping
file size down while providing smooth playback, and between 24 and 30 is considered “full speed.” These
are just general guidelines, however, and you should feel free to set frame rate to match your needs. For
example, a setting of 3 fps is a great way to quickly create draft quality test videos.

Certain applications have exact frame rate requirements, such as 29.97 fps for television in the US and
other countries, 25 fps for television in Europe, 24 fps for film, etc.

Loop to Starting Page: When enabled, this option generates an additional video segment that
animates from the last page back to the first. This is a great way to make infinitely looping videos.

Smooth (Anti-Alias): When enabled, SketchUp will smooth the exported image. This method can take
longer, but it helps to reduce jagged lines and pixilated artifacts in images.

Codec: This allows you to specify which codec, or compression plug-in, to apply to your video, as well as
adjust quality settings.

Play When Finished: When this option is enabled, SketchUp will start your default video player and
play the file immediately after it is finished creating it.

Always Prompt for Animation Options: When enabled, the Animation Export Options Dialog will
always come up prior to generating the video file.
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Entities
Entities are the individual elements that make up a SketchUp model. There are many different types of
entities in SketchUp. The simplest ones, such as lines and faces, serve as building blocks of form. Some
entities, such as arcs, circles, polygons, polyline curves, and curved face sets, are collections of lines
or faces that have special intelligent properties. Groups and Components are examples of entities that
can encapsulate other entities, and which have special properties of their own. Finally, entities such as
Construction Lines, Image Objects, Section Planes, and Text or Dimension Objects can help you get more

out of your models by offering highly specialized behavior.

v
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Context Menus

SketchUp relies heavily on context menus for a variety of different functions. Most often, these are
commands that apply to an individual entity. Because context menus are specific to a specific entity or
situation, they can vary dramatically.

Entity Info
Erase Delete
Hide

Select L
Area L
Intersect w/ Model

Align View

Align Axes

Reverse

Orient Faces

Zoom Extents

Context menus can be invoked by clicking on entities with the right mouse button.

More detailed information on the context menu for each entity or tool can be found under the appropriate
help topic: Multiple Entities, Edge, Faces, Arcs, Circles, Polygons, Polylines, Groups, Components,
Construction Lines, Image Objects, Section Planes, Text, and Dimension Objects.

Also, many interface controls have their own context menu, including Drawing Axes, View Tools, Page
Tabs, the Materials Palette, Material Library, etc.

Lines

Lines, also referred to as edges, are the basic building block of SketchUp’s geometry. All faces must be
surrounded by edges in order to be created and to exist. In this document, the terms ‘line’ and ‘edge’ are
used interchangeably.

Edge Context Commands
You can access context menu commands by clicking on an entity with the right mouse button.

Entity Info
This launches the Entity Info dialog box for that Edge, which allows you to view and change its attributes.
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Erase
This deletes the edge from your model.

Hide/Unhide

Hiding makes the selected edges invisible. If “Show Hidden Geometry” is enabled, all hidden entities
are displayed in a ghosted pattern, allowing you to select them. Thus, if the selected geometry is
hidden, this command will be *Unhide’, and choosing it will restore visibility.

Select
Connected Faces: Select all of the faces currently connected to the selected face.

All Connected: Select all of the elements currently connected to the selected face.

All on same Layer: Select all of the elements on the current layer.

Soften

Softened edges are not visible unless displayed in profile. This allows a faceted surface to appear smooth.

Divide
The Divide command allows you to quickly divide a line into any number of equal segments.

Zoom Extents
Zooms your view to a distance which makes the whole entity visible, and centers it in the drawing
window.

Edge Entity Info Dialog Box

With an Edge selected, you can see and change its attributes in the Entity Info dialog box.

Material
This displays the material assigned to the edge. If no material is applied, the default material icon will
be displayed. You can select another material in your scene by clicking on the swatch.

®
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Layer
This displays the layer of the selected entity. To move it to a new layer, choose a new one from the pop-
up list.

Length
This field displays the actual length of the selected edge.

Soft

When enabled, this renders the edge as a soft edge.

Smooth
When enabled, this renders the faces connected to the edge with a varying tonal value.

Details Menu
Cast Shadows: When the Cast Shadows option is enabled, the edge will be allowed to cast a shadow.
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Faces

Faces are planar elements that make up the surfaces of a SketchUp model. In order to be drawn,
faces depend on a closed and co-planar ring of three or more lines. Faces are created automatically by
SketchUp when such a condition occurs.

If you delete a face, the edges that defined it will remain. If you delete an edge, however, any faces that
it depend on it will disappear as well. If you alter one of the edges of a face so that it is no longer co-
planar with that face, SketchUp will create new edges and faces, a feature called Auto-fold.

Face Orientation

Faces in SketchUp have a front side and a back side. Each side can be painted independently. In most
cases when exporting from SketchUp, only material assignments to the front face are preserved. Faces
can be created with the Line Tool, Arc Tool, Freehand Tool, Rectangle Tool, Circle Tool, and the Polygon
Tool.

Face Context Commands
You can access context menu commands by clicking on an entity with the right mouse button.

Entity Info
This launches the Entity Info dialog box for that face, which allows you to view and change its attributes.

Erase
This deletes the selected faces from your model.

Hide/Unhide

Hiding makes the selected faces invisible. If “Show Hidden Geometry” is enabled, all hidden entities
are displayed in a ghosted pattern, allowing you to select them. Thus, if the selected geometry is
hidden, this command will be *Unhide’, and choosing it will restore visibility.

Select
Bounding Edges: Select all of the edges currently bounding the selected face.

Connected Faces: Select all of the faces currently connected to the selected face.
All Connected: Select all of the elements currently connected to the selected face.
All on same Layer: Select all of the elements on the current layer.

All with same Material: Select all of the faces with the same material.

Area

The Area sub-menu of the Face context menu allows you to calculate the surface area in your SketchUp
model. The results of the calculation are displayed in a floating window when complete.

Selection: This calculates the total surface area of the face you clicked on.
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Layer: This provides the total area of all faces in the layer of the face you clicked on.

Materials: This provides the total area of the faces in the entire model, hidden or unhidden, using the
material of the face you clicked on.

Intersect With Model

This command allows you intersect two elements, such as a box and a tube, and automatically create
new faces where the elements intersect. These faces can then be pushed, pulled or deleted to create
new geometry.

Align View
This aligns the SketchUp Camera to the face you clicked on. The view direction becomes
perpendicular to the face, which is useful for creating non-standard orthographic drawings.

Align Axes
This aligns the Drawing Axes to the face you right clicked on.

Reverse

Faces in SketchUp have a front and a back side. Each side of a face can have a material assigned
to it. However, when exporting SketchUp geometry to a file format that only supports single-sided
faced polygons (like DXF, DWG, and 3DS), it becomes important to know which side of the face
will be exported. Use the Reverse command to flip the front and back sides of the selected face as
needed.

Orient Faces

Choosing this command automatically orients all the connected faces of your model to the orientation
of the face you clicked on.

Zoom Extents

Zooms your view to a distance which makes the whole entity visible, and centers it in the drawing
window.

Texture

Position: Texture Positioning allows textures to be placed and scaled directly on a surface and corrected
for perspective distortion.

Reset Position: Resets the texture to its previous position.

Projected: Allows you to wrap images and textures over forms as though “projected” onto the form.

Face Entity Info Dialog Box

With a Face selected, you can see and change its attributes in the Entity Info dialog box.
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Material =
This displays the material assigned to the Group. If no material is applied, the default material icon will s

. e -~ I
be displayed. You can select another material in your scene by clicking on the swatch. n

Layer
This displays the layer of the selected entity. To move it to a new layer, choose a new one from the pop-
up list.

Area
This displays the area of the selected entity. To calculate the area of multiple selected entities, you can

use the [ Area > Selection ] contextual menu item.

Details Menu
Cast Shadows: When the Cast Shadows option is enabled, the face will be allowed to cast a shadow.

Receive Shadows: When the Receive Shadows option is enabled, the face will be allowed to receive
shadows cast by other entities.
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Arcs
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SketchUp’s arc entities are comprised of multiple line segments that are connected together to form an
arc. They act as a single line in the way that they can define and divide faces. They are also connected
such that selecting one segment selects the entire entity. You can edit an arc without re-drawing it, and
you can explode it into regular edge segments. Arcs are drawn with the Arc Tool.

Editing an Arc Entity

You can edit the radius of arc entities that are not yet connected to non-planar faces by using the Move
Tool. Simply move the midpoint of the arc and the radius will change accordingly.

e

You can also adjust the radius as well as the segmentation of an arc through its Entity Info dialog box.

Editing an Extruded Arc

When you use the Push/Pull Tool to extrude a 2D face that includes an arc, it extrudes a special arc
curved face set which can also have its radius edited. Use the Move Tool to reposition the midpoint edge,
and the arc curved face set (as well as the midpoints of the two arc entities that define it) will move
accordingly.

Arc Segmentation

In SketchUp, all curves, including arcs, are made up of multiple straight line segments connected
together.

When you create an arc using the Arc Tool, straight line segments are stitched together to approximate
the curvature of the arc you specify. Although this arc entity can be parametrically modified as an arc
when unattached, and will create curved faces when extruded, it is still essentially faceted. All inference
techniques will operate on it as if it were segmented.

Arcs with more line segments appear to have smoother curvature than arcs with fewer line segments.
However, more line segments will increase the size of your model, and will degrade performance. You

may often achieve acceptable results with small segmentation, and you can use smoothing and edge

softening to create the impression of smoothness.
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Arc Deformation

If an Arc is deformed in a way that destroys its radial definition, such as with a non-uniform scale
operation, it will become a non-parametric Polyline Curve. Polyline Curves can no longer be edited as
arcs.

Arc Context Commands
You can access context menu commands by clicking on an entity with the right mouse button.

Entity Info
This launches the Entity Info dialog box for that arc, which allows you to view and change its attributes.

Erase
This deletes the selected arc from your model.

Hide/Unhide

Hiding makes the selected arc invisible. If “Show Hidden Geometry” is enabled, all hidden entities are
displayed in a ghosted pattern, allowing you to select them. Thus, if the selected geometry is hidden, this
command will be Unhide, and choosing it will restore visibility.

Select
Connected Faces: Select all of the faces currently connected to the selected face.

All Connected: Select all of the elements currently connected to the selected face.

All on same Layer: Select all of the elements on the current layer.

Soften

Softened edges are not visible unless displayed in profile. This allows a faceted surface to appear smooth.

Divide
The Divide command allows you to quickly divide an arc into any number of equal segments. This is
available only for arcs that aren’t connected to 3D geometry.

Explode Curve

The Explode Curve command breaks the arc entity into regular edges. An exploded arc will appear the
same, but it can no longer be edited, and will no longer respond to tool operations as a single entity.

Convert to Polygon

This converts the arc into a polygon arc, which will remain editable, yet generate standard facets when
extruded.
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Zoom Extents

Zooms your view to a distance which makes the whole entity visible, and centers it in the drawing
window.

Entity Info Dialog Box

With an arc selected, you can see and change its attributes in the Entity Info Dialog Box.

Material

This displays the material assigned to the Group. If no material is applied, the default material icon will
be displayed. You can select another material in your scene by clicking on the swatch.

Layer

This displays the layer of the selected entity. To move it to a new layer, choose a new one from the pop-
up list.

Radius
This displays the radius of the selected entity, and can accept new values you type into it.

Segments
This displays the number of segments in the selected entity, and can accept new values you type into it.

Details Menu
Cast Shadows: When the Cast Shadows option is enabled, the face will be allowed to cast a shadow.
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Circles

Drawn with the Circle Tool, SketchUp’s Circle Entities are comprised of multiple line segments that are
connected together to form a circle. They act as a single line in the way that they can define and divide
faces. They are also connected such that selecting one segment selects the entire entity. You can edit
the radius and segmentation of an circle without re-drawing it, and you can explode it into regular edge
segments.

saiug

Editing a Circle Entity

You can edit the radius of a circle entity that is not connected to 3D faces by using the Move Tool. Simply
move one of the four cardinal points of the circle and the radius will change accordingly.

You can also adjust the radius as well as the segmentation of a circle through its Entity Info dialog box.

Snapping to the Center

SketchUp’s inference capability sometimes can get distracted, preventing it from snapping to the center
of a circle. You can “encourage” a center point inference by first hovering the mouse cursor over the
edges of the circle and then moving it towards the center point.

Editing an Extruded Circle

When you use the Push/Pull Tool to extrude a 2D face that includes a circle, it extrudes a special
cylindrical curved face set which can also have its radius edited. Use the Move Tool to reposition one of
the four cardinal edges, and the cylindrical curved face set radius (as well as the radii of the two circle
entities that define it) will be adjusted accordingly.
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Circle Segmentation

In SketchUp, all curves, including circles, are made up of multiple straight line segments connected
together.

When you create a Circle Entity, straight line segments are stitched together to approximate the
curvature of the circle you specify. Although this circle entity can be parametrically modified as an circle
when unattached, and will create curved faces when extruded, it is still essentially faceted. All inference
techniques will operate on it as if it were segmented.

Circles with more line segments appear to have smoother curvature than circles with fewer line
segments. However, more line segments will increase the size of your model, and will degrade
performance. You may often achieve acceptable results with small segmentation, and you can use
smoothing and edge softening to create the impression of smoothness.

Circle Deformation

If a Circle is deformed in a way that destroys its radial definition, such as with a non-uniform scale
operation, it will become a non-parametric Polyline Curve. Polyline Curves can no longer be edited as
circles.

Circle Context Commands
You can access context menu commands by clicking on an entity with the right mouse button.

Entity Info

This displays information about the circle in the Entity Info dialog box.

Erase
This deletes the selected circle from your model.

Hide/Unhide

Hiding makes the selected circle invisible. If “Show Hidden Geometry” is enabled, all hidden entities are
displayed in a ghosted pattern, allowing you to select them. Thus, if the selected geometry is hidden, this
command will be Unhide, and choosing it will restore visibility.

Select
Connected Faces: Select all of the faces currently connected to the selected face.

All Connected: Select all of the elements currently connected to the selected face.

All on same Layer: Select all of the elements on the current layer.

Soften

Softened edges are not visible unless displayed in profile. This allows a faceted surface to appear smooth.
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Divide
The Divide command allows you to quickly divide a circle into any number of equal arc segments.

Explode Curve

The Explode Curve command breaks the circle entity into regular edges. An exploded circle will appear
the same, but it can no longer be edited, and will no longer respond to tool operations as a single entity.

Convert to Polygon

This converts the circle into a polygon entity, which will remain editable, yet generate standard facets
when extruded.

Zoom Extents

Zooms your view to a distance which makes the whole entity visible, and centers it in the drawing
window.

Circle Entity Info Dialog Box

With a Circle selected, you can see and change its attributes in the Entity Info dialog box.

Material

This displays the material assigned to the circle. If no material is applied, the default material icon will be
displayed. You can select another material in your scene by clicking on the swatch.

Layer

This displays the layer of the selected entity. To move it to a new layer, choose a new one from the pop-
up list.

Radius
This displays the radius of the selected entity, and can accept new values you type into it.

Segments
This displays the number of segments in the selected entity, and can accept new values you type into it.

Details Menu
Cast Shadows: When the Cast Shadows option is enabled, the face will be allowed to cast a shadow.
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Polygons

SketchUp’s Polygon Entities are comprised of multiple line segments that are connected together to
form a polygon. They act as a single line in the way that they can define and divide faces. They are
also connected such that selecting one segment selects the entire entity. You can edit the radius and
segmentation of an polygon without re-drawing it, and you can explode it into regular edge segments.

Editing a Polygon Entity

You can edit the radius of the circle in which the polygon entity is inscribed if it is not connected to 3D
faces by using the Move Tool. Make sure nothing is selected, then follow along the edge of the polygon
with the Move Tool cursor until it does not highlight. The points that do not highlight the polygon can be
moved and thus change the radius.

You can also adjust the radius as well as the segmentation of a polygon through its Entity Info dialog box.

Editing an Extruded Polygon

When you use the Push/Pull Tool to extrude a 2D face that includes a polygon, it extrudes a special
polygonal curved face set which can also have its radius edited. Use the Move Tool to reposition one
of the control edges, and the polygonal curved face set radius (as well as the radii of the two polygon
entities that define it) will be adjusted accordingly.

Polygon Deformation

If a polygon is deformed in a way that destroys its radial definition, such as with a non-uniform scale
operation, it will become a non-parametric Polyline Curve. Polyline Curves can no longer be edited as
polygons.

Polygon Context Commands
You can access context menu commands by clicking on an entity with the right mouse button.

Entity Info

This launches the Entity Info dialog box for that Polygon, which allows you to view and change its
attributes.

Erase
This deletes the edge from your model.

Hide/Unhide

Hiding makes the selected edges invisible. If “Show Hidden Geometry” is enabled, all hidden entities
are displayed in a ghosted pattern, allowing you to select them. Thus, if the selected geometry is
hidden, this command will be *Unhide’, and choosing it will restore visibility.
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Select
Connected Faces: Select all of the faces currently connected to the selected face.

All Connected: Select all of the elements currently connected to the selected face.

All on same Layer: Select all of the elements on the current layer.

Soften

Softened edges are not visible unless displayed in profile. This allows a faceted surface to appear smooth.

Divide
The Divide command allows you to quickly divide a line into any number of equal segments.

Explode Curve

The Explode Curve command breaks the polygon entity into regular edges. An exploded polygon will
appear the same, but it can no longer be edited, and will no longer respond to tool operations as a single
entity.

Zoom Extents

Zooms your view to a distance which makes the whole entity visible, and centers it in the drawing
window.

Polygon Entity Info

With a Polygon selected, you can see and change its attributes in the Entity Info dialog box.

Material

This displays the material assigned to the edge. If no material is applied, the default material icon will
be displayed. You can select another material in your scene by clicking on the swatch.

Layer

This displays the layer of the selected entity. To move it to a new layer, choose a new one from the pop-
up list.

Radius
This displays the radius of the selected entity, and can accept new values you type into it.

Segments
This displays the number of segments in the selected entity, and can accept new values you type into it.

Details Menu
Cast Shadows: When the Cast Shadows option is enabled, the edge will be allowed to cast a shadow.
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Polyline Curves

SketchUp’s Polyline Curve Entities are comprised of multiple line segments that are connected together.
They act as a single line in the way that they can define and divide faces. They are also connected such
that selecting one segment selects the entire entity.

¥
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Polyline Curves are created with the Freehand Tool. You can convert a Polyline curve into regular
geometry by selecting Explode from its context menu.

Freehand Sketch Curves

A Freehand Sketch is a special type of polyline which does not generate inference snaps or effect other
geometry in any way. They can be useful for simple 2D sketching in 3D space when you do not want to
use your lines to generate geometry.

To create a Freehand Sketch curve, hold down the Shift key while drawing with the Freehand Tool. You
can convert a Freehand Sketch into regular geometry by selecting Explode from its context menu.

Polyline Curve Context Commands

You can access context menu commands by clicking on an entity with the right mouse button.

Entity Info

This launches the Entity Info dialog box for that Polyline Curve, which allows you to view and change its
attributes.

Erase
This deletes the selected entities from your model.

Hide/Unhide

Hiding makes the selected entities invisible. If “Show Hidden Geometry” is enabled, all hidden entities are
displayed in a ghosted pattern, allowing you to select them. Thus, if the selected geometry is hidden, this
command will be ‘Unhide’, and choosing it will restore visibility.
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Select
Connected Faces: Select all of the faces currently connected to the selected face.

All Connected: Select all of the elements currently connected to the selected face.

All on same Layer: Select all of the elements on the current layer.

Soften

Softened edges are not visible unless displayed in profile. This allows a faceted surface to appear smooth.

Divide
The Divide command allows you to quickly divide a line into any number of equal segments.

Explode Curve

The Explode Curve command breaks the polygon entity into regular edges. An exploded polygon will
appear the same, but it can no longer be edited, and will no longer respond to tool operations as a single
entity.

Convert to Polygon

This converts the polyline curve into a polygon curve, which will remain editable, yet generate standard
facets when extruded.

Zoom Extents
Zooms your view to a distance which makes the whole entity visible, and centers it in the drawing
window.
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Polyline Curve Entity Info Dialog Box

With a Polyline Curve selected, you can see and change its attributes in the Entity Info dialog box.

Material

This displays the material assigned to the edge. If no material is applied, the default material icon will
be displayed. You can select another material in your scene by clicking on the swatch.

Layer

This displays the layer of the selected entity. To move it to a new layer, choose a new one from the pop-
up list.

Segments
This displays the number of segments in the selected entity, and can accept new values you type into it.

Length
This field displays the actual length of the selected edge.

Details Menu
Cast Shadows: When the Cast Shadows option is enabled, the edge will be allowed to cast a shadow.
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Curved Face Sets

In SketchUp, a Curved Face Set is a number of planar faces joined together with soft edges. Although the
individual planar faces that make up a curved face set are still separate entities, they can act like a single
group when selected or painted. The soft edges and smooth rendering effect can also give the impression
of roundness.
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There are many different types of curved face sets:

e Arc Curved Face Set: This is generated when a face with an Arcentity as an edge is extruded. By
moving the center edge, you can alter the radius dynamically.

o Circle/Cylindrical Curved Face Set: This is similar to an Arc Face Set, but is formed from a Circle
and acts as a cylinder. You can move any of the four cardinal edges to change the radius.

e PolyFace Curved Face Set: These are created when you draw a Polyline Curve with the Freehand
Tool and then use Push/Pull to extrude it. You can also create one manually by softening edges with
the Erase Tool or using the Soften/Smooth Control. PolyFace Curved Face Sets do not have special editable
properties, but still generally respond to tool operations as a single entity.

Creating Arc/Circle Curved Face Sets
1. Draw a Circle Entity with the Circle Tool or complete a face with an Arc.

2. Use Push/Pull to extrude it.

3. Use the Move Tool on the midpoint edges to edit the radius.

Creating a PolyFace Curved Face Set

The most direct way to create a Polyline Curve using the Freehand Tool, then using Push/Pull to extrude
it. You can also manually smooth/soften a selection of faces. Softening edges makes them appear only in
profile, giving the illusion of smoothness. There are two way to do this:

1. Activate the Erase Tool.

2. Hold down the Control key, and press and drag over edges to soften them.
OR

1. Select edges and faces with the Select Tool.

2. Right or Control Click, Select Soften/Smooth.

3. Set the angle you wish. This automatically softens edges. If the Smooth option is enabled, faces will
be smoothed automatically, as well.
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Face Set Context Commands

Because Face Sets are simply a collection of standard faces, the context menu commands are the same
as those of an individual face, but in general apply to the whole set.
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Groups

Groups allow you to organize your model into discreet geometry. Groups are similar to Components, but
are simpler in many ways. In general, Groups offer the following advantages:
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® Quick Selection: When you select a Group, all elements within that group are selected as well.

e Isolates Geometry: Grouping keeps the geometry within it separate from the rest of the model,
meaning that it cannot be “broken” by drawing other geometry on top of it.

e Helps Organize Your Model: You can Group several groups together, making a hierarchical
collection of sub-groups.

e Improve Performance: By “compartmentalizing” your model, Groups allow SketchUp to more
efficiently use your computers resources. This means faster drawing and viewing operations.

e Group Material: Groups can be assigned a material of their own, which remains separate from the
material assignments of elements within that Group. This allows you to quickly paint certain faces,
but not others. (Exploding a Group makes this “material override” permanent.)

Creating a Group

In SketchUp, geometry may be quickly organized by using the Group Command, which is available via
the Edit Menu as well as right-click context menus.

Menu Access: ( Edit > Make Group)
To organize geometry into a Group:

1. Using the Select Tool, select the geometry to be grouped. You can click multiple times rapidly to
quickly select connected geometry:
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2. Select the Make Group command from the Edit Menu. Alternatively, right-click and select Make Group
from the context menu.

The geometry you selected should now be shown as grouped with a highlighted bounding box around it:

If you group geometry that is connected to other parts, the grouping operation effectively disconnects
that geometry and places it into a separate context as if you had performed a cut and paste operation.
You may select a number of groups and group them together. This creates a hierarchy which is
maintained while editing and/or exploding a collection of Groups.

Exploding (Ungrouping) a Group
Exploding breaks a Group back into its original constituent parts. To explode a Group:
1. Select the Group to be exploded with the Select Tool.

2. Choose the Group > Explode command from the Edit Menu, or activate the Group’s context menu,
and select Explode.

The Group will be broken back into its constituent elements.

When you Explode, whatever was grouped becomes as it was before grouping. Connectivity may be lost
and separate edges that share the same space may become joined. If you explode a Group that was
composed of two or more Groups, they will become separate groups again, but will not be decomposed
any further unless you specifically do so.
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Editing a Group

m
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Often you will need to edit something “inside” a Group, but it would be tedious to explode, edit and then g
re-define all the grouping hierarchy. SketchUp simplifies this through the process of In-Place Editing. 2
To edit a group, either choose Edit Group from the Group’s context menu, or just double-click on it with
the Select Tool. You can also simply select it and press the Enter key. This will place you inside the Group,
and will isolate you from the rest of the model:
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When inside a Group, you can alter any existing geometry (or add more geometry) only inside the
Group. You can, however, still perform inference alignments to outside geometry.

When you are finished editing, you can close out of the Group’s context either by clicking anywhere
outside of the group context with the Select Tool, or by selecting the Close Group command from the Edit
Menu or the Groups’ context menu.

Groups and Materials

As it is created, geometry in SketchUp is assigned a default or “null” material. This is displayed as a box
with an ‘X’ marked through it in the Materials Palette.

When you create a Group, it can also have its own material assignment, independent of geometry within
it. When you paint a group, any geometry inside that has the default material assigned to it will be
rendered instead with the material of the Group.

Group Context Commands

You can access context menu commands by clicking on an entity with the right mouse button.

Entity Info

This launches the Entity Info dialog box for that Group, which allows you to view and change its
attributes.

Erase
This deletes the selected Group, as well as all its contents, from your model.

SketchUp 263



264

Hide/Unhide

Hiding makes the selected Group invisible. If “Show Hidden Geometry” is enabled, all hidden entities are
displayed in a ghosted pattern, allowing you to select them. Thus, if the selected geometry is hidden, this
command will be ‘Unhide’, and choosing it will restore visibility.

Edit Group

This command opens the selected Group for In-Place Editing. You can also double-click on it with the
Select Tool, or select it and press Enter.

Close Group

When editing a group, the Close Group command is available by right clicking outside the groups
geometry. It will exit the in-place editing session for that group. You can also exit by clicking outside the
group with the Select Tool, or pressing the ESC key.

Explode
Exploding a Group breaks it back into its constituent parts.

Make Component
This converts the Group into a new Component definition.

Unglue

If you have attached a hole-cutting Group to a face, it cannot be moved off that face. The Unglue
command detaches it from the face, making it free to move off the face.

Reset Scale
This command removes any scaling operations applied to the Group.

Reset Skew

Scaling a Group multiple times from more than one axis orientation results in ‘skew’. This is often
intended, but when it is not, Reset Skew will correct it.

Flip Along

This mirrors the selected geometry along the Group axis you specify. The groups axes are the axial
directions that existed when the group was originally created. You may also use the Axis Tool to
reposition the global Drawing Axes, allowing you to flip selected geometry in virtually any direction.
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Group Entity Info Dialog Box

With an Group selected, you can see and change its attributes in the Entity Info dialog box.

Material

This displays the material assigned to the Group. If no material is applied, the default material icon will
be displayed. You can select another material in your scene by clicking on the swatch.

Layer
This displays the layer of the selected entity. To move it to a new layer, choose a new one from the pop-
up list.

Statistics

This reports quantities of various drawing elements, such as faces, edges, construction lines, within the
component.

Details Menu
Hide Details: Hides the group’s details.

Cast Shadows: When the Cast Shadows option is enabled, the face will be allowed to cast a shadow.

Receive Shadows: When the Receive Shadows option is enabled, the face will be allowed to receive
shadows cast by other entities.
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Components

In SketchUp, a Component is a collection of geometry, defined as a unit, that is can be controlled as
a whole. Components are similar to Groups, but they are designed to make working with repetitive
geometry more efficient and more easily shared with other documents or users.

Perhaps the best way to think about Components is as a SketchUp file that can placed or embedded
within another SketchUp file. Components can be independent objects such as furnishings (tables and
chairs) or they can be attached objects such as windows and doors. Their size and scope is not pre-
defined or limited. A component can be a single line, a whole model, or anything in between. In addition
to the selection, compartmentalization, organization, and material features of groups, components offer
the following:

e Instancing Behaviour: If you edit the contents of a single instance of a Component, all other
instances update dynamically. This allows you to explore kit-of-parts designs and make changes to
half of a symmetrical, mirrored form.

e Libraries: SketchUp comes with a pre-built library of Components, but you can easily also create
your own and share them with other users.

o File Linking: Components can exist only within the drawing in which they were created (internal
Components) or they can be exported for use in other documents.

e Component Swapping: You can also replace Components in one document with geometry from
other SketchUp files. This allows you to keep different levels of detail for working and rendering.

e Special Alignment Behaviour: Components can be created to behave in a particular manner,
adhering to different types of faces and/or creating openings in faces. Components also maintain
their own internal Drawing Axes.
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Creating Components

To create a Component, select the geometry you want to have included in the Component, and select
‘Make Component’ from the Edit Menu. You may also click the button on the Standard Toolbar.

Menu Access: ( Edit > Make Component )

Tip: If you are in Wireframe Display mode when you create the Component, it will not have any faces!
Make sure you have face display enabled before making a Component.

SketchUp will launch a dialog asking you to set a few characteristics for the Component:

Create Component

General
Mame:
Description: |
Alignment _

Glue to: 1Nu:une Lj Set Plane

el
[~ Awaysface camera

¥ Replace selected Cancel ‘ Create |

General
Name: First, you may give it a name. If you don’t need to name the Component yet, you can just use
the default name that SketchUp supplies.

Description: You may optionally add a description of the Component in the ‘Description’ field. Any
information you wish may be added to this field.

Alignment
Glue to: Allows you to define the surfaces where your component can be placed. For example, a
standard door would only be glued to surfaces in the horizontal planes.

Cut Opening: If the Component you are creating requires it to penetrate a face, as in a window or
dormer, you should select ‘Cut Opening’ to ensure that the Component properly creates openings in the
face into which it is placed. The Component will cut the face to which it is attached at the Component’s

perimeter.

Always face camera: Forces component to take on billboard behavior by drawing the component as a
2D form. This option increases performance by eliminating the need to render the component as a 3D
form.
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Replace selected: If this checkbox is checked, the source geometry will be turned into a Component
instance. If this is not checked, the source geometry will remain as it is.

Pick Origin: This lets you specify a different origin for the Component. To see the existing axes on a
Component, select ‘Show Component Axes’ in the Components Panel of Model Info dialog box.

Inserting Components
There are a variety of different ways to insert component instances in SketchUp.

Component Browser

Pre-defined Components are most often inserted from the Components Browser. The Component
Browser gives you access to the contents of SketchUp’s Component Library, which includes a variety of
pre-built Components that you may find useful in your models. The Component Browser is activated
through the Window Menu:

Menu Access: ( Window> Components )

To insert a Component from the Component Browser, select it, and click inside your Drawing Window to
place it.

As you place or create new Components in your Model, SketchUp adds them to the ‘In Model’ library,
which you can find by selecting ‘In Model’ from the pop-up list at the top of the panel.

Insert a Component from an External .skp File
You can also insert an external SketchUp document as a Component. There are two ways to do this:
1. First, you can choose ( File > Insert > Component... ) to activate an Open file dialog

that will enable you to select a file from your file system. You can also click on the folder icon to the right
of the Library pop-up menu in the Component Browser. Click on the Open button to place the file.

2. Second, you can drag and drop SketchUp files from the File Explorer. To do this, find the icon of the file
you want to place, then press the mouse button and drag it into any open SketchUp Drawing Window.
Release your mouse button to place the file as a Component.

When inserting a SketchUp file as a Component, you should take a few moments to make sure it is
prepared for placing. Keep the following in mind:

Make sure you have set the appropriate component behavior under the Component Properties.

The default insertion point for your model when placed as a Component will match the location of its
original Axes. To change the default insertion point, change the location of the Axes before you insert the
Component.
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Moving/Rotating a Component

You can use the Move Tool to quickly move or rotate a Component around a central axis.
1. Activate the Move Tool

2. Move the cursor over a face that is perpendicular to the desired axis of rotation. Four rotation handles
and a protractor will appear on the face.

3. Click on a rotation handle and rotate the Component. Clicking on any other point will result in a
standard move operation.

Component Instancing Behavior

Building Components is like building a kit of parts. When you place a Component in your scene, it

is dependent on the *Component definition’ for its form. All other instances of that Component are
also dependent on the same definition so that editing one Component edits all others in the model
simultaneously. (Groups do not exhibit this instancing behaviour.)

Each instance of a Component has its own position, orientation, scale, and material, but the basic
geometry is defined by the definition at all times.

In Place Editing of a Component

When you organize geometry into Components, that geometry becomes encapsulated within the
Component and is separated from the rest of your model. You will find that it is often necessary to edit
the geometry within a Component, and SketchUp allows you to do this without exploding and redefining
the Component every time you want to edit it.

In-place editing changes SketchUp’s drawing window to a component’s context, effectively placing you
“inside” the component. Once you are inside, you can edit the component’s encapsulated geometry as
you would in any other SketchUp model without being distracted by elements outside the component.

Saving Internal Components as External Files

To save a Component out as a separate SketchUp document (thereby making it available for insertion in
other documents), select the Component and choose ‘Save As..." from its context menu.

Exploding a Component

Exploding a Component detaches it from all the other instances of that Component, and breaks it back
down into its constituent parts. If you explode a Component that includes sub-components, they will
become separate components again, but will not be decomposed into geometry.

To explode a Component, select it and then choose ( Edit > Component >Explode ).
Alternately, you can select ‘Explode’ from the Component’s context commands menu.
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Scaling a Component

Scaling Components works differently than scaling regular lines and faces.

Scaling a component externally doesn’t scale the component definition, but rather scales the
individual component instance. All component instances retain their individual scaling setting. This
allows you to have many differently scaled instances of the same component in your scene just as
you can have instances with different materials.

When scaling geometry inside the component’s context (as during in-place editing), you change the
definition rather than the component itself, and any changes are reflected in all other instances.

If you have scaled a component in multiple directions, it will become skewed. You can reset both a
Components scale and skew through the context menu.

Flipping a Component

You can flip (or mirror) a component along its axes through the component context menu. To do so,
select the Component, and select ‘Flip Along’ from the context menu. Choose ‘Components’ Red’,
‘Components’ Blue’ or ‘Components’ Green’ depending on which direction you want to flip it.

Flipping a Component only applies to that instance, and does not affect the Component definition.

Applying Materials to Components

Applying materials to Components works differently from applying materials to regular geometry. When
you Paint a Component instance, the geometry inside it remains unchanged, but any faces painted with
the Default Color will display the Component material. Faces with assigned materials will be unaffected.

Painting a Component instance effects only that instance. By painting Component instances, it is possible
to quickly create a number of differently colored components without changing the basic Component
behaviors. In the image below, only the tires, bumper, and windshield have been painted:

Because the faces that make up the car body are assigned the default material, they reflect the material
of the Component instead:
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Component Origin

The Origin is the insertion point of the Component. All Components are assigned an Origin point whose
axes correspond to the Drawing Axes. The orientation of the Component axes can affect how the
Component is oriented in the drawing.

Component Context Commands
You can access context menu commands by clicking on an entity with the right mouse button.

Entity Info
This displays information about the component in the Entity Info dialog box.

Erase
This deletes the selected circle from your model.

Hide/Unhide

Hiding makes the selected circle invisible. If “Show Hidden Geometry” is enabled, all hidden entities are
displayed in a ghosted pattern, allowing you to select them. Thus, if the selected geometry is hidden, this
command will be *Unhide’, and choosing it will restore visibility.

Edit Component
Edits the Component Definition. This edits all instances of that Component simultaneously.

Edit (Just This One)

If you select Edit (Just This One), SketchUp will make a duplicate component definition before editing
it so that other instances are not affected. (Any copies made of the new component will be instances of
that component, not the old one...)

Close Component

When editing a Component, the Close Component command is available by right clicking outside the
groups geometry. It will exit the in-place editing session for that Component. You can also exit by clicking
outside the group with the Select Tool, or pressing the ESC key.

Explode

Exploding a Component returns it to its source geometry; lines and faces, as well as any sub objects. If
the Component is attached to a model with the ‘Cut Opening’ behavior, the opening remains.

Unglue

If you've attached a hole-cutting component to a face, it cannot be moved off that face. The unglue
command makes it free to move off that face.
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Reload

The Reload Command updates an external component that has been inserted from another .skp file.
Components that have been defined internally do not have this option.

Save As...

The Save As... command will save the selected Component to a separate SketchUp document, with a
new name and/or location in your file system. If the Component is only defined locally, you can use this
command to export it for use in other SketchUp documents.

Change Axis
This command allows you to redefine the origin axes of the selected component. It is congruent with
changing the “local coordinate system” in other 3D applications.

Depending on how you made the component, a couple of options accrue: If you selected “Align Red/
Green plane” when you made the component (so that it will stick its R/G plane to any face you put it
on), you will be able to move the origin around only on the component’s R/G plane (the Blue axis will be
represented by a flat ‘X’).

But if you did not make the component this way (“Align Red/Green axes” was NOT selected), you will be
free to place the axes anywhere you want them.

Once you click to place the origin, you are given the chance to place the new red and green directions.
It's much faster than reading about it, very easy.

Reset Scale
This command removes any scaling operations applied to the group.

Reset Skew

Scaling a group multiple times from more than one axis orientation results in a skewed distortion. This is
often intended, but when it is not, ‘Reset Skew’ will correct it.

Scale Definition

This applies any scaling you have done to an instance of a Component to the definition itself, thus
affecting all other instances.

Properties (All Like This)

This opens a Properties dialog box that displays and controls properties of the source Component for
the instance selected. Changes made here will affect display of all instances, except where noted. More
detailed information on Component Properties have their own section, which you can access here.

Intersect With Model

This command allows you intersect two elements, such as a box and a tube, and automatically create
new faces where the elements intersect. These faces can then be pushed, pulled or deleted to create
new geometry.
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Flip Along

This mirrors the selected geometry along the axis you specify. You can use the Axis Tool to reposition
the drawing axes, allowing you to flip in virtually any direction.

Component Entity Info Dialog Box

With a Component is selected, you can see and change its attributes in the Entity Info dialog box.

Material

This displays the material assigned to the circle. If no material is applied, the default material icon will be
displayed. You can select another material in your scene by clicking on the swatch.

Layer

This displays the layer of the selected entity. To move it to a new layer, choose a new one from the pop-
up list.

Component Name
This displays the name of the currently selected Component.

Definition Tab
This displays an optional description in additional to other component definition options.

Statistics Tab

This reports quantities of various drawing elements, such as faces, edges, construction lines, within the
component.

Details Menu
Hide Details: Hides the component’s details.

Cast Shadows: When the Cast Shadows option is enabled, the face will be allowed to cast a shadow.

Receive Shadows: When the Receive Shadows option is enabled, the face will be allowed to receive
shadows cast by other entities.

SketchUp ‘

273



274

Construction Lines
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Construction Lines allow you to build geometry very accurately by improving inference accuracy. They
are represented as dashed lines and do not interfere with regular geometry. Construction lines may also
be conveniently hidden and erased independent of regular geometry.

Creating Construction Lines
Construction Lines are created with the Tape Measure Tool, which is located in the Drawing Toolbar as
well as the Tools Menu.

Menu Access: ( Tools > Tape Measure )

To create a Construction Line, you need to start with reference geometry. This can be a point, line, edge,
another construction line, or a Drawing Axis. Click on the reference element and drag the Measure Tool
cursor to the point where you want the construction line to be. An inference line with arrow heads will
appear starting at the first point and ending at the cursor.

Starting from an edge and moving across a face generates a parallel line which is infinite:

Starting from an endpoint or midpoint results in a finite Construction Line with a point marker at the end:

Placement of Construction Lines is facilitated by the same inference ToolTips displayed when working
with regular geometry. These alert you to where your cursor is in relation to existing geometry and the
inference line displays the color of an axis to which it is parallel. An inference may also be locked, just as
when drawing regular lines.
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Entering Exact Values

While you are drawing Construction Lines, the Value Control Box (VCB) at the bottom right corner of the
Drawing Window displays either the length of the line or its parallel offset in the units specified under
preferences. You may specify different values simply by typing them in. You may specify a negative
length which draws the line in the direction opposite the one indicated.

Editing Construction Lines

Construction lines can be edited like any other line. You can use the Move, Rotate, and Erase Tools to
modify them. You can also delete unwanted Construction Lines by selecting them with the Select Tool,
and tapping the Delete key on your keyboard.

Hiding/Erasing All Construction Lines

Construction Lines may be hidden individually, or by layer just like any other geometry. You can also
control construction line visibility globally with the Edit menu commands ( Edit > Construction
Geometry > Hide /Unhide).

Since construction lines are usually created as a temporary means to build a portion of your model,

and keeping too many can decrease SketchUp’s inference accuracy and display performance, you may
want to delete all of them at once when you have finished constructing. To do this, select ( Edit >
Construction Geometry > Erase)

Note: These commands are applied on a per context basis and will not effect construction lines inside
groups and components.

Construction Line Context Commands
You can access context menu commands by clicking on an entity with the right mouse button.

Entity Info
This displays information about the Construction Line in the Entity Info dialog box.

Erase
This deletes the selected Construction Line from your model.

Hide/Unhide

Hiding makes the selected Construction Line invisible. If “Show Hidden Geometry” is enabled, all hidden
entities are displayed in a ghosted pattern, allowing you to select them. Thus, if the selected geometry is
hidden, this command will be ‘Unhide’, and choosing it will restore visibility.
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Construction Line Entity Info Dialog Box

With a Construction Line selected, you can see and change its attributes in the Entity Info dialog box.

Layer

The layer on which the Construction Line resides is displayed in the Layer list box. To move it to a
different layer, select the name of the new layer from the list.
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As a part of the everyday design process, you may often need to draw over a scan, a fax or a photograph
stored as a pixel-based “raster” image file. SketchUp allows you to integrate these types of files into your
3D drawings as Image Objects.

Image Objects g

An Image Object is essentially a rectangular face with an image file mapped onto its surface. Image
Objects can be moved, rotated and scaled. They can also be stretched horizontally or vertically, but they
cannot be made non-rectangular.

Image Formats

SketchUp supports the following formats for import as an Image Object: JPEG, PNG, TGA, BMP, and TIFF.
Some formats may be more appropriate than others for certain types of images and applications.

Inserting Image Objects

Images can be added to SketchUp models in one of two ways. First, you can use the ( File >

Insert > Image... ) menu command, which will open a File Open dialog allowing you to navigate
to the file you want. Alternately, you can simply drag and drop from the File Explorer directly into your
Drawing Window.

Image Proportions

By default, Image Objects retain the proportions of the file from which they are derived. While inserting
an image, you can hold down the Shift key to de-constrain the proportions. You can also use the Scale
Tool to alter the image object’s proportions after it is placed.

Image File Size vs. Quality

When you add an Image Object to your scene, the image file it is based on becomes embedded in your
SketchUp document. This allows you to send your SketchUp files to others without any data loss through
misplaced linked files, but it also means that your files can quickly balloon to unwieldy sizes. When
inserting images, try to keep file size as small as possible:

Resolution

Resolution can have a large impact on image size. Try to use only as much resolution as you need, and
no more. You may sometimes find that even a pixilated, low resolution file can be sufficient to provide

the information you need from a photograph, sketch, or drawing. You can also cut down on image file

size by converting your images to grayscale before inserting them into SketchUp.

Also, the resolution of Image Objects is limited to the largest texture that OpenGL can handle. For
most systems this limit is 1024 x 1024 pixels. This should be sufficient for most purposes, but if higher
resolution is required, you can always stitch together multiple Image Objects.

Image File Compression

Another way to minimize file size is to use compressed file formats such as JPEG and PNG. These take up
far less space both on disk and inside a SketchUp file.
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Image Object Context Commands

You can access context menu commands by clicking on an entity with the right mouse button.

Entity Info

This launches the Entity Info dialog box for that Image Object, which allows you to view and change its
attributes.

Erase
This deletes the Image Object from your model.

Hide/Unhide

Hiding makes the selected Image Object invisible. If “Show Hidden Geometry” is enabled, all hidden
entities are displayed in a ghosted pattern, allowing you to select them. Thus, if the selected geometry is
hidden, this command will be ‘Unhide’, and choosing it will restore visibility.

Explode
Exploding an Image Object breaks it back into its constituent parts.

Export

This option allows you to save out an embedded image object to a file which may be edited in an image
editor.

Reload

If you make changes to an image file using an image editor, use the Reload command to make sure
those changes are brought back into SketchUp.

Zoom Extents

Zooms your view to a distance which makes the whole entity visible, and centers it in the drawing
window.

Shadows

Cast: This command controls how Shadows are affected by the Image Object. The Image Object will
cast shadows.

Receive: The Image Object will receive cast shadows cast onto it by other geometry.

Unglue

If you've attached an image object to a face, it cannot be moved off that face. The Unglue command
makes it free to move off that face.
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Use As Material
This command creates a material swatch in the In Model section of the Material Browser.

Image Object Entity Info Dialog Box

With an Image Object selected, you can see and change its attributes in the Entity Info dialog box.

Material

This displays the material assigned to the Group. If no material is applied, the default material icon will
be displayed. You can select another material in your scene by clicking on the swatch.

Layer
This displays the layer of the selected entity. To move it to a new layer, choose a new one from the pop-
up list.

Name
This field displays the filename of the Image Object.

in pixels
This field displays the pixel dimensions of the selected Image Object.

Width/Height
This displays the dimensions of the Image Object in your SketchUp model. You can lock or unlock the
proportions.

Details Menu
Hide Details: Hides the group’s details.

Cast Shadows: When the Cast Shadows option is enabled, the face will be allowed to cast a shadow.

Receive Shadows: When the Receive Shadows option is enabled, the face will be allowed to receive
shadows cast by other entities.

5
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Section Planes

Section Planes are special objects that control the SketchUp section cutting effect. Their position in space
and in relation to Groups and Components determine the nature of the section cut effect. You can paint
Section Planes, which controls the color of the section slice lines, or create a group from the slice lines,
which is useful for modeling operations.

Section Plane Context Commands
You can access context menu commands by clicking on an entity with the right mouse button.

Entity Info

This launches the Entity Info dialog box for that Section Plane, which allows you to view and change its
attributes.

Erase
This deletes the Section Plane from your model.

Hide/Unhide

Hiding makes the selected Section Plane invisible. If “Show Hidden Geometry” is enabled, all hidden
entities are displayed in a ghosted pattern, allowing you to select them. Thus, if the selected geometry is
hidden, this command will be *Unhide’, and choosing it will restore visibility.

Reverse
Reverses the direction that the section is facing, thereby flipping the Section Cut Effect.

Activate Cut

Activates and de-activates the Section Plane Object, as indicated by the check mark. Activating a Section
Plane will automatically de-activate all other planes in that context.

Align View

Aligns the camera view to the plane of the section cut. This is handy for creating section perspectives.
Selecting Align View from the Section Plane Context will align the SketchUp Camera with the selected
Section plane.
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Create Group from Slice
Generates new edges, encapsulated within a Group, wherever the section intersects with a face.

Section Plane Entity Info Dialog Box

With a Section Plane selected, you can see and change its attributes in the Entity Info dialog box.

Material

This displays the material assigned to the edge. If no material is applied, the default material icon will
be displayed. You can select another material in your scene by clicking on the swatch.

Layer
This displays the layer of the selected entity. To move it to a new layer, choose a new one from the pop-
up list.
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Text Objects

Text Objects allow you to annotate your SketchUp model in several ways. There are two main types:
Leader Text, which has leader lines and can be attached to a face, or Screen Text, which remains fixed to
a point on your screen.

Texd:

.

Text Objects can also have their own font, color, and size settings. Use the Text Tool to place Text Objects
in your model.

Attached Directly to a Face

When you double click on the same point with the Text Tool, the Text Object will be attached directly to
the face and will not have any leaders.

Text Leaders

Text Objects can have one of four leader arrow styles: None, Dot, Closed arrow, and Open arrow. This
can be changed using the context menu or its Entity Info dialog box.

VLAY

Text leaders are tied to the model, so as you rotate the model, the text information continues to be valid.
As you move and adjust surfaces, the notes attached to those surfaces adjust with them. Once a leader
arrow is obscured the text will be hidden.

All text interacts with the model in three dimensions, but there are two ways for it to look on the screen.
Thus, there are two main styles of leaders: View Based and Pushpin. A View Based leader will always
retain its 2D screen orientation. A Pushpin leader is aligned in 3D space, and rotate with your model as
you change your view.

View Based

2D View Based leaders do not change as the model view is changed. There appearance remains the
same based on the screen layout and viewing direction present when they were placed. As you rotate the
model, the actual text tries to stay oriented on the screen the same way, and the entire entity will follow
whatever it is attached to. When the leader arrow becomes obscured, the whole text entity disappears.
This method works well for presentation of still images from a particular vantage point.

Pushpin

3D Pushpin leaders do change appearance as your view changes because they are draw in 3D space
just like model geometry. As you rotate the model, the leader foreshortens, rotates and hides just like
any edge geometry. 3D text can be repositioned in 3D space just like any other edge entity. This method
works well for planning studies and models that will be examined using fly-bys.
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Text Object Context Commands

You can access context menu commands by clicking on an entity with the right mouse button.

Entity Info

This launches the Entity Info dialog box for that Text Object, which allows you to view and change its
attributes.

Erase
This deletes the Text Object from your model.

Hide/Unhide

Hiding makes the selected edges invisible. If “Show Hidden Geometry” is enabled, all hidden entities
are displayed in a ghosted pattern, allowing you to select them. Thus, if the selected geometry is
hidden, this command will be ‘Unhide’, and choosing it will restore visibility.

Edit Text

This allows you to re-edit the text. Click outside the text editing window to finish.

Arrow
This submenu allows you to choose between the leader styles: None, Dot, Closed, and Open.

Leader
This submenu allows you can change the leader type between View Based, Push-pin, and Hidden.

Text Object Entity Info Dialog Box

With a Text object selected, you can see and change its attributes in the Entity Info dialog box.

Material

This displays the material assigned to the edge. If no material is applied, the default material icon will
be displayed. You can select another material in your scene by clicking on the swatch.

Layer

This displays the layer of the selected entity. To move it to a new layer, choose a new one from the pop-
up list.

Arrow
Select the type of arrowhead for the selected Text Object.
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Dimension Objects

Dimension Objects allow you to quickly and effectively communicate key dimensions of your model.
By linking with geometry in your model, Dimensions can move and update automatically as you make
changes. Use the Dimension Tool to place them in your model.

Each Dimension Object lies in its own plane, which is determined by the entity from which it is drawn and
the direction used when it was created.

Dimension display properties of all dimensions in your model may be adjusted via the Dimension option
of the Model Info dialog box, where you can adjust the font, font size and color, text alignment, tick mark
style, and other display properties.

LA L L&

A Dimension Objects’ text will display the value it measures by default. You can, however, edit the
dimension text. If you include the symbols <> anywhere in your text, SketchUp will insert the measured
value.

Caution: Dimensions that have lost their direct link to geometry or that have had their text edited may
not show accurate measurements. Enabling the Review Problem Dims. option in the Dimension
panel of the Model Info dialog box will highlight these dimensions in the color you specify.

Dimension Object Context Commands
You can access context menu commands by clicking on an entity with the right mouse button.

Entity Info
This displays information about the dimension object in the Entity Info dialog box.

Erase
This deletes the Dimension Object from your model.

Hide/Unhide

Hiding makes the selected Dimension Object invisible. If “Show Hidden Geometry” is enabled, all
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hidden entities are displayed in a ghosted pattern, allowing you to select them. Thus, if the selected
geometry is hidden, this command will be Unhide, and choosing it will restore visibility.

Edit Text

This allows you to re-edit the text. Click outside the text editing window or press the Enter key to
finish.

Dimension Entity Info Dialog Box
With a Dimension entity selected, you can see and change its attributes in the Entity Info dialog box.

Material

This displays the material assigned to the Group. If no material is applied, the default material icon will
be displayed. You can select another material in your scene by clicking on the swatch.

Layer
This displays the layer of the selected entity. To move it to a new layer, choose a new one from the pop-
up list.

Arrow

Select the type of arrowhead you wish to use on Dimension Objects in your model. In SketchUp, all
Dimension entities are displayed using the same settings, so a change here will effect all Dimensions in
your model.
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Multiple Entity Context Commands

For most entities, clicking on them with the right mouse button brings up a context menu, which offers
commands or options specific to that entity. The commands listed below are shared by most entities, and
will generally be available when you bring up a context menu for multiple entities.

'|

Entity Info
Erase Delete
Hide

Select L
Area L
Make Compaonent

Make Group

Intersect w/ Model

Reverse Faces

Flip Along *
Soften/Smooth Edges

Zoom Extents

Entity Info
This displays information about the entity in the Entity Info dialog box as described below.

Erase
This deletes the selected entities from your model.

Hide/Unhide

Hiding makes the selected entities invisible. If “"Hidden Geometry” is enabled, all hidden entities on visible
layers are displayed in a ghosted pattern, allowing you to select them. Thus, if the selected geometry is
hidden, this command will be ‘Unhide’, and choosing it will restore visibility.

Select
Bounding Edges: Select all of the edges currently bounding the selected face.
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Connected Faces: Select all of the faces currently connected to the selected face.
All Connected: Select all of the elements currently connected to the selected face.
All on same Layer: Select all of the elements on the current layer.

All with same Material: Select all of the faces with the same material.

Area
Selection: This calculates the total surface area of the face you clicked on.

Layer: This provides the total area of all faces in the layer of the face you clicked on.

Materials: This provides the total area of the faces in the entire model, hidden or unhidden, using the
material of the face you clicked on.

Make Component
This creates a Component from the selected geometry.

Group

This creates a Group out of the selected geometry.

Intersect with Model

This command allows you intersect two elements, such as a box and a tube, and automatically create
new faces where the elements intersect. These faces can then be pushed, pulled or deleted to create
new geometry.

Reverse Faces
This flips the direction of each selected face so that they point in the opposite direction.

Flip Along

This mirrors the selected geometry along the axis you specify. You can reposition the Drawing Axes,
allowing you to flip in virtually any direction.

Zoom Extents

Zooms your view to a distance which makes the entities visible, and centers them in the drawing
window.

Divide

The Divide command allows you to quickly divide a line or arc into any number of equal segments.

Soften

Softened edges are not visible unless displayed in profile. This allows a faceted surface to appear smooth.
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Soften/Smooth Edges

This option is available when the selection includes multiple edges and/or faces. It brings up the soften/
smooth dialog, which lets you adjust the apparent rendered smoothness of geometry based on the angle
you choose.

Explode Curve

The Explode Curve command breaks the arc/circle/polygon entity into regular edges. An exploded entity
will appear the same, but it can no longer be edited, and will no longer respond to tool operations as a
single entity.

Zoom Extents

Zooms your view to a distance which makes the whole entity visible, and centers it in the drawing
window.

Entity Info Dialog Box

The Entity Info Dialog Box allows you to view and change the attributes of entities. To access it, right
click on the drawing element you wish to modify and select Entity Info from the context menu.

Material

This displays the material assigned to the edge. If no material is applied, the default material icon will be
displayed. You can select another material in your scene by clicking on the swatch.

Layer

The layer on which the line/edge resides is displayed in the Layer list box. To move the line/edge to a
different layer, select the name of the new layer from the list.

@Last "
SOFTWARE



SketchUp 4.0 User Guide

N

o

Technical Information

Raster Image File Formats

Raster images are composed of a mosaic grid of square colored pixels. SketchUp supports several
different raster image formats, each of which has its own particular advantages.

uoleW.IoUT |e21uydaL

JPEG (Joint Photographic Experts Group)

JPEG image files enjoy wide support across many applications, computer platforms, and digital cameras.
The most prominent feature of JPEG is the compression scheme it uses, which can reduce file size to a
fraction of other formats. This makes it particularly useful for sending images via email or for posting on
the world wide web.

JPEG compression works so well because it analyzes an image, divides it into blocks, and then discards
the detailed information which the human eye does not readily perceive. The loss of data does have a
price, however. Zooming into a JPEG compressed image will reveal blocky patterns of color distortion

often referred to as artifacts.
-

1 L

(@) Original image. (b) Artifacts of JPEG compression.

JPEGs are best suited to photograph-like type images, or images with lots of detail. Images with large
areas of solid color cannot hide artifacts very well, particularly in areas featuring high-contrast borders.
Fortunately, you can adjust the amount of compression to suit your needs. The higher the compression
value, the smaller the file size and the more artifacts you will see.

One thing to look out for is the artifact compounding phenomenon. This happens when you re-save a
JPEG image multiple times. With each save, artifact distortions will be amplified. It's best to work with an
original image in a non-lossy format, such as PNG, and only save a JPG as a final copy.

PNG (Portable Network Graphics)

The PNG format was developed for transferring images efficiently over the web without data loss. Like
JPEG, PNG does use compression, but it is a non-lossy variety that is free from artifacts.

PNG is most efficient at compressing images that have large areas of solid, uniform color. This includes
most non-textured SketchUp output. If your image contains lots of textured areas or fine detail, the
resulting PNG file will not compress as well, and you may want to consider using a format such as JPEG.
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TIFF (Tagged Image File Format)

Co-developed by Aldus (now Macromedia) and Microsoft, the TIFF file format is a standard in the desktop
publishing industry. It offers high quality and is widely supported.

However, there are a large number of variations to the TIFF format available, and therefore it may not be
as universally readable as other formats such as PNG and JPEG. SketchUp supports as wide a range of
TIFF variants as possible, but you may want to test compatibility before using it. Some kinds of TIFF files,
particularly 1-bit “bitmap” files, or TIFF files with “gif” encoding, are not fully compatible with SketchUp.

Also, while formats such as PNG and JPEG are viewable by any web browser and can therefore be sent to
virtually any other person with good chance of success, TIFF files may require additional software to be
viewed on some systems.

Note: SketchUp does not support TIFF files at 1 bit per pixel. Images compressed using RLE will expand
to uncompressed sizes once imported into SketchUp.

BMP

Created for use with Windows operating systems, the BMP format is used to copy and paste images
through the Windows clipboard. Because BMP does not use compression, it can be useful for creating
temporary files to be further modified in other applications. However, this also means it tends to create
very large files that are not suitable for archive, web, and email use.

TGA (Targa Truevision)

TrueVision Advanced Raster Graphics Adapter (TGA) files were developed by AT&T for use with Targa
boards, which brought high resolution and full color capability to early computers. Today, all personal
computers have graphics capabilities that easily surpass the early Targa boards. Nonetheless, the TGA
format remains in use today for its combination of non-lossy compression, stability, and alpha channel
support.

Epix
Epix is the native format of Piranesi, which is an architectural painting application designed to work with
images generated from 3D models. See Piranesi Epix Export for more information.
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SketchUp and OpenGL

SketchUp is a 3D-intensive application that depends heavily on the CPU, RAM, 3D graphics hardware,
and OpenGL drivers installed on your system. A 100% compliant OpenGL driver is required to run
SketchUp.

What is OpenGL?

OpenGL is an industry-standard system used by numerous software applications and games to draw 3D
objects in real-time. All modern flavors of Windows and Mac OS X come with a fairly reliable software-
based OpenGL driver built in. A software OpenGL driver relies exclusively on the CPU to “paint” your
screen. Unfortunately, since the CPU is a very generalized device, it isn’t very efficient at this task.

In an effort to improve the 3D performance, many graphics card manufacturers have designed their
products to take over the calculation-intensive parts of OpenGL rendering from the CPU and run it
through a specialized chip, called a ‘GPU’, or Graphics Processing Unit. In general, GPU chips are far
better suited to the task of painting 3D onto your screen than the CPU, and can provide significant
performance enhancements (up to 3,000%) on computers that have them installed. This is often
referred to as “Hardware Acceleration.”

Hardware Acceleration and SketchUp

When you first install SketchUp, it will use software OpenGL rendering by default. If your computer has a
100% OpenGL compatible hardware accelerator, you can take advantage of the superior 3D performance
it offers under the OpenGL panel of the Preferences dialog bBox.

Compatibility Issues

If your video drivers are 100% OpenGL compliant, SketchUp should look and function exactly the same
when accelerated as it does when in software rendering mode. The only difference you should notice is a
dramatic increase in speed.

If you are experiencing difficulties using some of the tools, or see odd rendering artifacts, your video
card drivers may not be 100% OpenGL compatible as advertised or are simply intended to accelerate
3D games only. If that is the case, it is highly recommended that you disable 3D Hardware acceleration
under the OpenGL tab of the Preferences dialog box.

If you are certain that you do have 100% OpenGL compatible hardware acceleration, but the option
is disabled in SketchUp, make sure you have your color depth set to 32-bit. Some drivers do not fully
support 3D acceleration in 16-bit color mode.

For more details regarding compatibility issues for specific boards, please consult the Graphics Card
Compatibility section of the Readme file, which installs with SketchUp.

Common Symptoms of Sub-Standard OpenGL Drivers
The following symptoms indicate your OpenGL driver may not offer 100% OpenGL compatibility.

Streaking or dark artifacts when using face-casting shadows.
This is often due to a bug in the stencil buffer of the Software OpenGL driver.
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“Mini” OpenGL Client Driver causes SketchUp to crash.

Many 3D video card drivers are designed only to run games. Consequently, the OpenGL driver only
contains a subset of the features needed for any other use. SketchUp requires a 100% OpenGL
compatible driver to function. Please be aware that many manufacturers advertise full OpenGL
compliance, but in reality do not offer it. If you find yourself in this situation, please continue to use
SketchUp with hardware acceleration turned off. (It is turned off by default)

When selecting faces, the reverse faces are picked.

This is a common OpenGL bug to which we have found a work-around. The work-around may be enabled
by selecting “Correct Reversed Picking Driver Bug” in the OpenGL tab of the Preferences Dialog. This is
recommended over disabling 3D Hardware Acceleration.

Missing axes, all lines visible and dashed, and strange texture colors
(blue bricks) in 16 bit mode.

This is common in laptops that have the ATI Rage Mobility chipset. The drivers for this chipset does not
support full OpenGL acceleration. Please use software rendering instead.

Rolling Image Objects

Some Graphics chips do not support large or high resolution Image Objects. Try reducing the size of the
image you are trying to import.

Dual Display Monitors

At this time, SketchUp does not officially support systems running dual monitors, the use of which can
prevent SketchUp from operating properly or from taking advantage of hardware acceleration.

If you are using a system that spreads your desktop across multiple monitors, SketchUp may not launch
properly with both monitors active or you may experience strange dialog box positioning. Also, if only
one of the graphics cards on a dual monitor system supports OpenGL graphics acceleration, windows
may not properly report its capability to SketchUp and, as a result, SketchUp will not be able to utilize it.
Also, since running dual monitors requires twice as much video memory, some systems that run well on
a single monitor may disable hardware acceleration surreptitiously when the second monitor is used.

Anti-Aliasing
Many modern hardware acceleration systems support hardware anti-aliasing, which reduces the jagged
appearance of edges and other pixelation artifacts.
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Codec List

There are many codecs (COmpressor/DECompressor) available, and it's not always clear which one

to use. Codecs are usually evaluated based on their intended uses, compression methods, and how
they handle different kinds of pictures or sound. Digital video is used for a wide range of video-related
tasks, such as video conferencing, and some codecs may not be appropriate for what you're trying to
accomplish. For example, if you plan to edit your video, you may want to choose a codec that provides
higher quality at the expense of file size and compatibility. Conversely, if you plan to email your video or
play it off a CD, you may want to select a codec that provides lower data rates at the expense of quality.
Some codecs are designed specifically for a certain device, such as a digital video camera.

You can also choose to use no codec whatsoever, thus creating an uncompressed video. This provides
excellent picture and sound quality because no compression is applied. However, working with
uncompressed video is not always desirable because the resulting data rate requires an extremely fast
system and very large amounts of disk space.

Note: The following codecs were available in the version of Video for Windows that was current at the
time this user guide was written. The actual list of available codecs may change in the future. Also,
additional codecs may be available depending on the video and audio software and hardware you
have installed.

Video for Windows Codecs
The following is a list of codecs that ship with Windows systems.

Cinepak Codec by Radius

This is the default codec for SketchUp. Although not as advanced as modern codecs, videos compressed
using Cinepack will work reliably on any platform, play smoothly from CD-ROM, and will provide decent
file size compression. Cinepak is asymmetrical and lossy.

Intel Indeo Video R3.2

This codec was designed for video playback from CD-ROM discs. It is comparable in quality to the
Cinepak codec, but Cinepack may be preferable due to wider support.

Microsoft Video 1

This codec originally shipped with Video for Windows (Windows 3.1) and is low quality and rarely used
today.

Intel Indeo Video 4.5

This is a lossy codec that provides good compatibility, speed, and flexibility with average image quality.
Advanced features include a quick compression option, keyframe control, transparency, and the ability to
adapt to the available bandwidth. (Access to some of these requires software available separately from
Intel.)

Intel Indeo Video 5.10

This is a lossy codec that provides good compatibility, speed, and flexibility with average image quality.
Advanced features include a quick compression option, keyframe control, transparency, and the ability to
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adapt to the available bandwidth. (Access to some of these requires software available separately from
Intel.)

Tech Smith Screen Capture Codec

This codec is a capture card codec made by the TechSmith Corporation. You will need to download the
codec to be able to view files produced on a computer using one of TechSmith’s products.

Full Frames Uncompressed
This option allows you to export your animation without any compression.

QuickTime

Apple developed QuickTime as a comprehensive software framework for creating, playing, and streaming
digital media for Mac OS X and Windows. It is widely supported and offers both ease of use and
professional functionality in the same package. QuickTime can be downloaded for free at http://www.
apple.com/quicktime/

Animation

This codec works well for images that use large areas of solid colors, and is great for SketchUp images
that have no textures or background gradients. It is lossy, but a compression setting of 100% is lossless.

Apple H.263

H.263 is a QuickTime codec designed for video conferencing at low data rates and may not be suitable
for general-purpose video.

Apple VC H.263

This codec is a modified version of H.263 for iChat

Cinepak

This is the default codec for SketchUp. Although not as advanced as modern codecs, videos compressed
using Cinepack will work reliably on any platform, play smoothly from CD-ROM, and will provide decent
file size compression. Cinepak is asymmetrical and lossy.

Component video

This codec provides relatively little compression, which means files can get large. It's useful for archiving,
or temporarily storing video.

DV - PAL and DV - NTSC

These are used by PAL and NTSC digital video hardware such as camcorders.
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Graphics

This provides a high quality, 8-bit color image that can work well with SketchUp output. The compression
ratio is low, however, which means that it might not be well suited to playback from CD-ROM or the web.

H.261
H.263 is a codec designed for video conferencing at low data rates and may not be suitable for general-
purpose video. The H.263 requires half the bandwidth to achieve the same video quality as in the H.261.

JPEG 2000

Motion JPEG A and Motion JPEG B

These codecs are designed for many video-capture cards, which provide hardware acceleration for JPEG
compression.

MPEG-4 Video

MPEG-4 is the new worldwide standard for interactive multimedia creation, delivery, and playback for the
Internet. The MPEG-4 video codec is designed to provide the highest quality across a wide array of data
rates over the Internet.

None
Do not use a codec.

Photo - JPEG

The Photo JPEG codec is built into QuickTime and implements the Joint Photographic Experts Group ISO
version 9R9 algorithm for image compression. This codec is generally used for storage of still images, but
can also be used for editing and storage of high-quality video files.

Planar RGB
This is similar to the Animation codec in that it is effective for images that use large areas of solid colors.

PNG

The PNG codec implementsthe lossless PNG compression - decompression algorithm used by many Web
browsers.

Sorenson Video

This is a very good codec for general video, and is great for playback from CD-ROM the web. It is
similar to Cinepak, but provides better picture quality and smaller file sizes at the cost of lightly longer
compression times. It also supports dynamic playback that automatically adjusts to available bandwidth
and CPU resources.

Sorenson Video 3

Makes improvements over Sorenson Video in the form of higher quality video and better data
compression.
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TGA

The TGA codec implementsthe lossless TGA compression - decompression algorithm.

TIFF
The TIFF codec implementsthe lossless PNG compression - decompression algorithm.

Video

This provides high-quality playback from hard disk and moderate quality playback from CD-ROM.
It supports both spatial and temporal compression of 16-bit video. Data can be re-compressed or
recompiled later for higher compression ratios with minimal or no quality degradation.

Third Party Codecs

You may wish to invest in codecs available for purchase from third party developers. These can offer
capabilities and performance not typically available with the freely distributed codecs listed above. The
only thing to beware of is that the machine you are playing the video on needs to have the codec as well,
or at least a playback-only version.

TechSmith Screen Capture Codec (TSCC)

The TechSmith Screen Capture Codec is available as part of the Camtasia capturing application. It was
designed primarily for screen capture, but works very well with the type of non-textured imagery that
SketchUp produces. Visit the Techsmith Web Site for more information.

Pros:
TSCC is a lossless codec, so it preserves 100% of the SketchUp image quality.

TSCC works very efficiently with non-textured SketchUp imagery.

TSCC compresses very quickly and works with arbitrary frame sizes.

Cons:

TSCC is for Windows only. Files compressed with TSCC cannot be played back reliably on the
Macintosh platform.

TSCC can create rather large file sizes, especially with textures or gradients on your screen.
Playback FPS is limited for large frame images.

TSCC is optimized for screen capture, and works best when large areas of the screen do not change.

Sorenson

Sorenson provides a number of products and tools designed to make efficient video compression easier
to use. Sorenson commercial codecs are typically lossy, yet provide excellent quality at small file sizes.

In particular, Sorenson Squeeze is easy to use and requires no in-depth knowledge of the complexities of
compression technology. Visit the Sorenson Web Site for more information.
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Pros:
Excellent image quality at small file sizes.

Runs on QuickTime for both windows and Mac platforms.

Cons:
Lossy compression better suited to video than graphics.

Divx Codec

The DivX® codec based on MPEG-4 video compression technology and is designed to shrink digital video
to sizes small enough to be transported over the Internet, while maintaining high visual quality. It's very
lossy, however.

To view the compressed version of the video, you need a media player that can play DivX-encoded
content.

Pros:
Free version available.

Free version can still compress, great image quality, multi-platform support.

Cons:
Lossy compression better suited to video than graphics.

Dispute over its use of MPEG-4 technology.

\¢
uopjewlojur [ea1uyda] 6\

SketchUp 297



298

Animation Tips

The following are some guidelines that may help you get more out of your video projects.

Create Quick Previews

Before generating a large animation of a complex scene, it is often advisable to create a quick preview.
To do so, set the frame size to a minimal resolution such as 200 or so pixels wide. Also, set your frame
rate to a very low number, such as 2 or 3 frames per second. Although the file will not be presentable, it
will take much less time to render, and will give you a better sense of the timing and flow of your video.
It can also show potential problems such as aspect ratio mismatches, walking through walls, etc.

Make a DVD

Many computers today come with the ability to write a DVD digital video disc. When you put your
animation onto a DVD, it handles most of the tricky issues, such as compression, for you. If you use
DVD-R discs, you have a high degree of compatibility with any system that plays DVD’s.

Mix Media

Animation is better than stills for communicating 3D info, movement such as sun/shadow studies, or
slow, paused walkthroughs. Stills are better than animation for showing lots of small details or large,
comprehensive drawings. Rather than rely on one medium alone, it can be very effective to mix the two,
using each for what it's best at.

Multi-Task

An animation can take hours to render, especially with shadows, high quality, high frame rate and large
frame sizes. It's desirable to have the computer work over night while you sleep, or while you relax, or
do other tasks. It's also a good technique to output still drawings before outputting an animation. You
can then refine them with markers and colored pencils while the computer works.

If you have multiple systems at your disposal, another technique is to have the exterior animation
rendering on one computer while you set up the interior walkthrough on another. An older, slower
computer may take longer to render, but it keeps faster systems free for use.

Only Do What’'s Necessary

Creating animations and putting them together into presentations can take quite a bit of time. Also,
changes are harder to make afterwards. Try to leverage SketchUp’s real-time rendering capabilities as
much as possible.
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SketchUp Template Files

SketchUp allows you to specify a template file to use each time you create a new document. This can be
handy if you often start with a grid or with particular rendering settings, layer standards, pages views, or
units. For example, you may wish to always launch SketchUp with units set to metric instead of imperial

To specify a file for use as a template:

1. First, launch the SketchUp preferences dialog. Menu Access: ( View > Preferences ).

uoleW.IoUT |e21uydaL

2. Click on the Template option from the list, and select the SketchUp file you'd like to use from the file
system.
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Bug Splat

BugSplat (www.bugsplatsoftware.com) is a 3rd party software application that we have enthusiastically
chosen to integrate in SketchUp 4.0 for Microsoft Windows 2000 and XP to help us improve the quality
of our product. We are including this technology as a way of troubleshooting unrecoverable SketchUp
errors or “crashes.” BugSplat provides a mechanism for Microsoft Windows users to send information
about all crashes to @Last Software for troubleshooting.

How Does it Work?

In the rare event that SketchUp crashes you will see a dialog, similar to Microsoft Window’s crash report
dialog. This dialog will give you the option to send us the information regarding the crash. Here is what is
collected if you decide to send us the information:

® Your version of the SketchUp executable.

e Your language setting, such as English.

e A "stack trace" of the bug allowing us to see the exact line of code where SketchUp crashed.
o A list of SketchUp code dependencies.

o (optional) Your name and email address.

e (optional) A description of what you were doing before the crash.

Note: If you happen to look at the BugSplat Software website, you will see a security statement that is
aimed at assuring clients of BugSplat - in this case @Last Software - that the information on our
crashes (e.g., how many we have, and so on) will be protected. The above information is all that
we are collecting.

How To Load An Offline Crash Report.

If a crash occurs when you are not connected to the Internet, BugSplat displays a dialog box indicating
that a zip file has been created on your local hard drive. This dialog box will also indicate the name
and location of the zip file (normally AtLastCrashMMDDYY_HHMMSS.zip in your Windows temporary
directory). Go to http://www.bugsplatsoftware.com/post/post_form.php and follow the instructions on
the Web page to send this file to BugSplat Software when you reconnect to the Internet. Or email the
zip file to @Last Software directly at support@sketchup.com.
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SketchUp Ruby API and Console

SketchUp contains a Ruby application programming interface (API) for users who are familiar with (or
want to learn) Ruby scripting and want to extend the functionality of SketchUp. This interface allows
users to create macros, such as automated component generators and additional tools, to be included
in the menus within SketchUp. In addition to the API, SketchUp also includes a Ruby console which is an
environment where you can experiment with Ruby commands and methods .

For additional information on the Ruby programming language, visit www.rubycentral.com.
For additional information on SketchUp Ruby API, click on Help > Ruby Help.

@Last Software provides unlimited technical support for SketchUp via email. Support is limited to the
English language. Currently, we do not offer technical support for the Ruby Application Programmers
Interface (API) or for any Ruby scripts created by third parties. We encourage posting Ruby API
questions to our SketchUp Ruby API Forum. General Ruby information may be obtained at http://www.
ruby-lang.org/en/.

We reserve the right to change this policy at any time.
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Tutorials

Beginning Tutorials
If you're just learning how to use SketchUp, you've come to the right place. The beginning tutorials in

this section will introduce you to SketchUp'’s overall layout, demonstrate basic commands and drawing
techniques, and get you up and running in no time.

In addition to these tutorials, we recommend that you view SketchUp Video Training, which may
be found on your installation CD-ROM or downloaded directly from the Video Training web page at
SketchUp.com.

1. Starting SketchUp

2. Drawing Lines

3. Creating Faces

4. Viewing Your Model

5. Sketching in 3D

6. Using Push/Pull

7. Creating a Simple Roof

8. Creating a Dormer

9. Creating Openings in Faces

10. Applying Materials

@Last "
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Starting SketchUp

To start SketchUp, click on the Windows Start button and select ‘Programs.” Go to the ‘@Last Software’
entry and click on the item labeled SketchUp 4.

NG
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If you are running SketchUp for the first time, you will be presented with a copy of SketchUp’s License
Agreement. Please read this carefully, and accept the agreement to continue. Next, you will be presented
with an authorization dialog box. If you have purchased a license for SketchUp, click the Authorize

button, and follow the directions that came with your license. If not, you may run SketchUp in Evaluation
Mode for eight hours.

SketchUp will open with a blank Drawing Window that looks like this:
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Toolbars

SketchUp's Toolbars contains all of the construction, drawing, modification, and viewing tools you will

need to work in SketchUp. As you move your mouse cursor across and pause over each button, you will
see a ToolTip indicating the name of each tool.

Generally speaking, all tools are activated by clicking on their icon button in the Toolbar , then returning

your cursor to the Drawing Window to work. To try this out, activate the Line Tool (the pencil icon) by
clicking once on its icon button:

Move your cursor (which should now look like a pencil) back into the Drawing Window. Click anywhere
and drag to create a line. Don’t worry about what you are drawing or about how the Line Tool actually

works just yet, as we will cover these topics in more detail later. When you are finished, tap the ‘Esc’ key
on your keyboard to end your line drawing.

The Drawing Window

The Drawing Window is where you will do most of your work in SketchUp. It is a fully dynamic 3D space

that you can move around in freely. Like other Windows applications, the drawing window can have
toolbars and other controls docked around its edge.

First of all, you will notice that the Drawing Window has the name “Untitled” in the Title Bar. This is

because you have not yet saved your drawing. When you do so, SketchUp will show you the name you
have chosen for your model in the Title Bar.

SketchUp 303



304

@L

a
SO

st

At the bottom of the window, on the left side, you will see the Status Bar, which displays messages
and useful hints about each particular tool. Keep an eye on the Status Bar as you are working for quick
reminders. To the right of the Status Bar is the Value Control Box, where you can work precisely with
SketchUp as needed. This will be covered more fully in subsequent tutorials.

By default, the Drawing Window displays a Top View, which means that you are looking down on your
new model. To get a better sense of SketchUp’s 3D space, let’s change the viewing angle.

To do this, select the Iso (Isometric) view from the Standard Views Tool Bar control:

®)

This changes your view to the closest Isometric (three-quarter) view:

The red, green, and blue lines are your Drawing Axes, and they help you to visualize the 3D space in
which you are working.

The meaning of the colors is important, as red and green correspond to the ‘x’ and 'y’ spatial dimensions.
(remember your high school geometry?) The ‘Red-Green’ plane is analogous to the ground plane, and
will be where we first begin to draw our model. The vertical axis is blue, and corresponds to the 'z’ spatial
direction, or up and down.

Note: (Since you probably don't think in terms of XYZ while you sketch, we will refer to the axes by their
color from now on.)

The point where the axes cross is called the origin. Please note that all axes are solid in the ‘postive’
directions and dotted in the ‘negative’ directions. This will help you identify your orientation visually as
your viewpoint changes.
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Drawing Lines

Let’s start sketching! To begin, click on the Line Tool to activate it:

/|

You'll notice the mouse cursor now looks like a pencil. Move the cursor to a point on the screen below the
origin of the axes, and click on it.

s|eli03nyL

Next, move the cursor to the right. You will see a rubber band line stretching out behind your cursor as
you move the mouse. Click on a second point to finish creating the line.

Note the *‘Endpoint’ inference ToolTip. Inference ToolTips are clues that SketchUp provides as you draw
which identify important geometric features and references in the model.

Let’s draw another line. Because the first line was drawn with two distinct clicks, (the click-click method)
the Line Tool will start to draw another connected line. Tap the ‘Esc’ key on your keyboard to release the
Line Tool and start drawing a new line.

Now click on the screen again and move the Line tool in a direction that is parallel to the red axis. Note
that the line turns red and the *On Red Axis’ inference ToolTip appears.
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Before selecting a second point, wiggle the line a bit. Notice that it turns black again when the rubber
band line is no longer parallel to the axis. If you now move the end of the new line so that it becomes
parallel to the first, it will turn magenta and display a ToolTip indicating that it is truly parallel.

Parallel to Edge

These alignment guides are examples of SketchUp’s Inference capability, which anticipates your needs
while you work and allows you to draw line in 3D using a 2D mouse and screen interface. As you
continue learning to draw in SketchUp, you'll find that the ability to draw by inference affords a great
deal of speed and precision, without the need for complicated snapping controls typically found in CAD
systems.

Before you move on to the next tutorial, try drawing lines in all three directions; red, green, and blue.
Also, practice drawing from the end points and mid points of other lines. In addition to clicking, you
can also draw lines by pressing the mouse button, dragging, and releasing. This will create a single
unconnected line.
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Creating Faces

In addition to lines, SketchUp lets you draw flat (planar) faces of any shape. These faces can be joined
together, divided, subtracted from each other, split into multiple faces, stretched, and extruded into 3D

forms.

s|eli03nyL

Before we begin, let's make sure that the display style is set to the Shaded from the View Menu. Menu
Access: (View > Display Settings > Shaded).

Ll
Note: SketchUp can also display surfaces in Hidden Line Mode, where faces will hide what is behind
them and become the same color as the background of the drawing screen. While this can be
useful when applying traditional media over a SketchUp printed output, we'll need shaded faces for
this tutorial.
Let’s begin by drawing a rectangular face. Activate the Line Tool, and click a point in front of the vertical
blue axis to start your line. Move the mouse in the red direction like you did in the previous tutorial, but
do not pick an end point.

Notice as you draw the line that its length displayed dynamically in the Value Control Box at the lower

right of your screen:
Length E' 25"

Let’s make it 10’ line. Type in 10’ using the keyboard, and press the Enter key.
Length [10'

The line will be drawn to exactly 10 feet, and will end with a green square indicating an Endpoint. Notice
that the line you have created is now black, and the Line Tool is still active and ready for further drawing.
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Endpoint

Note: Unlike other 3D CAD programs, SketchUp does not require exact dimensions for drawing. In
order to maximize your creativity, SketchUp allows you to be as exact or loose as you wish.

Draw your next line 90 degrees from the first line. (This should be 90 degrees visually in the 3D model,
not graphically on the 2D screen.) The line should be green as you draw it, since it is parallel to the green
axis. Now type in 8" and press Enter.

g Endpuoint

The line is drawn 8’ long, but you can continue to enter different length values. Try typing in 5” followed
by the Enter key. The line will continue re-size with each new dimension. Let’s change it back to 8’ again
before we continue.

Next, draw a third line parallel to the red axis, but instead of using the Value Control Box to make it
exact, let’s take advantage of SketchUp’s inference capabilities. Extend the third line back towards the
green axis. You'll know you are parallel to the red axis when the line turns red.

When the length of the new line is the roughly same as the first one you drew, notice that a green dotted
line appears connecting the two. The cursor tip should also change to read ‘From Point’. This indicates
that the end point of the new line is now lined up precisely with the endpoint of the first line. Go ahead
and click to complete the line on that point.
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Now finish the rectangle by clicking on the first point.

Endpoint

Notice that the completed rectangle becomes filled with a solid face. Also, note that the Line Tool is still
active, but no longer drawing connecting lines.

In order for SketchUp to create a face, all the lines that border the face must be connected end to end
and lie in the same plane. If there are any gaps or non-planar geometries, SketchUp cannot create a

face.
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Viewing Your Model
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Before we move on to drawing in three dimensions, let’s look at some of the basic ways to control your
view of the model.

SketchUp’s most versatile tool for rotating the model in space is the Orbit Tool. Go ahead and activate it:

|

Now, press and drag the cursor anywhere in the Drawing Window.

The Orbit Tool pivots your view of the model about a center point. You can use it to dynamically view
your model from any point in space; above, below, and from any side.

Tip: If you have a middle button on your mouse, you can press it to orbit your model at any time.

Sometimes the Orbit Tool alone won’t show you what you need to see in your model, and you may need
a closer look. To zoom in or out in your model, click on the Zoom Tool:

£

Now click and drag the cursor up and down on the screen. As you drag up, your viewpoint moves closer
to the model, and as you drag down, it moves further away.

Tip: If you have a mouse with a scroll-wheel, you can zoom in and out at any time by scrolling the wheel
forward and backward.

If at any time you lose track of where you are in space, you can return you to a familiar orientation by
clicking on the Isometric view button. You can also activate Zoom Extents, which will center your whole

model on the screen:

Another valuable tool for working on your model is the Zoom Window Tool:

The Zoom Window Tool allows you to drag a rectangle on a part of the drawing screen you’d like to see
in greater detail. When used, the area indicated will expand to fill the entire SketchUp window, making it
very useful for detail work or to check features of your model.

When you are done with the close-up view, click the Undo View Change button to restore your previous

viewpoint.
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Sketching in 3D

The techniques you have learned for creating 2D shapes can be applied to 3D sketching as well. For this
exercise, we are going to draw a 3D box using only the Line Tool. Start by drawing a rectangle like you

did in the Creating Faces tutorial.

s|eli03nyL

While still in the Line Tool, snap to a corner of your rectangle. Make certain that the green ‘Endpoint’
inference with a ToolTip appears to confirm you have the right starting point.

Click your mouse on the endpoint to start drawing a new line. Then, move the cursor up from the corner.
Move the mouse around so that your line is vertical and turns blue to indicate alignment with the blue
axis. You should also see the ‘On Axis’ ToolTip appear:
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Tip: Because you are drawing in perspective, your line may not appear perfectly parallel to the blue axis
on the screen. You can trust SketchUp to figure out the correct alignment for you.

Click on a second point to finish your vertical line. Now continue drawing by dragging your mouse parallel
to the green axis. As with your first line, move your mouse around until you snap to alignment with the
green axis. While ‘On Axis’, drag along until you are over the endpoint of the edge below your cursor.
You'll know you have the right point when the ‘From Point’ ToolTip appears, and you see a blue dashed
inference line and two black inference points appear. Click to set the second corner of your new face.

: From Point
| | —

Now all that’s left to do is click the final corner (back on your starting rectangle) to close the face. Make
sure you see the ‘Endpoint’ ToolTip:

SketchUp will know to use the existing rectangle’s edge as one of the edges of your new face. In
SketchUp, two surfaces can share a common edge.
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Let’s continue drawing new faces the rest of the way around the original rectangle. Since SketchUp
already knows to use existing lines in your model as edges for new faces, you can start drawing the
next face from the top right corner of the previous face. As before, let SketchUp guide you with the
appropriate inference indications.

s|eli03nyL

© 'From Point
"

In the image above, you can tell that the line you are drawing is parallel to the red axis, and that its
endpoint is directly above the corner of your base rectangle. Close the face by clicking back on the base
rectangle. Start drawing the next face by clicking on the upper right end point:

Endpoint
—

SketchUp will usually try to find the right points for you to draw accurately, but it can become confused if
there are too many alignments available. When this happens, you can help SketchUp find what you are
looking for by “encouraging” an inference. To do this, simply hover over the point or line you wish to align
with. In this case, move your mouse over the corner on the base rectangle that you wish to align with

until you see an endpoint ToolTip:

Endpoint
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Next, start moving the mouse straight up in the blue direction. You should see a blue dotted line stretch
out behind your cursor, and a ‘From Point” ToolTip if you pause. Keep moving upwards until you see your
line become green showing alignment to the other points on the top of the box:

From Point

Once you are aligned Click to set the corner, and then complete the face by clicking on the base
rectangle.

SketchUp only needs one more line to close the box, since all other edges have already been drawn. Go
ahead and draw it.
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Provided you have snapped to all the right points, SketchUp will be able to close the 3D object for you,
and you're done!
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Now that you can create 3D forms, let’s look at how you can further manipulate them using the Push/Pull
Tool.

Using Push/Pull

While you can draw almost anything in SketchUp with only the Line Tool, there is another, faster way to
turn 2D faces into 3D objects. The Push/Pull Tool is one of the many features that make SketchUp such a
powerful 3D idea exploration tool. It allows you to quickly alter the massing and proportions of forms. In
fact, we can use it to do what we did in the previous tutorial in only a few easy steps.

Let’s start with a base rectangle again, but this time we will use the Rectangle Tool instead of drawing it
with the Line Tool.

Activate the Rectangle Tool to begin:

O

Next, click on a point in the Drawing Window, and move the cursor diagonally to create a rectangle, and
click to set the opposite corner. Or you can press the mouse button and drag diagonally on the screen,
then release the mouse button to complete your base rectangle.

Next, activate the Push/Pull Tool:
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Click on the rectangle you have created...

...and move up to extrude it into 3D.

Presto! You have just made a 3D object!
Next, try clicking and dragging on the vertical surfaces. Pretty easy, isn't it?

As you work, notice that the displacement distance of the Push/Pull operation is displayed in the VCB. As
you've probably guessed, you can enter in exact values followed by the Enter key, just as you did when
drawing lines of a specific length. The number is interpreted as the distance to move from where the
Push/Pull started. As long as no other tool has been activated, typing successive distances moves the
face that amount relative to the original starting position.
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Creating a Simple Roof

We are now going to create models with actual dimensions. Let’s take a moment to review how to enter
precise data into SketchUp. As you've learned, the key to precise dimension in SketchUp is the Value
Control Box (VCB), located in the lower right corner of the Drawing Window.

NG
s|eroing A

For this tutorial, we will need to begin with a rectangular block that is 10" wide, 20" long and 8’ high. To
start, activate the Rectangle Tool, and click once to set the first corner of the base rectangle.

As you drag the rectangle, watch the VCB and notice how it now dynamically displays two dimensions,
separated by a comma, as you move the mouse. These represent the length of each side.

Dimensions |19' 111", 95111 2

Go ahead and click to complete the rectangle.

Immediately after you've drawn the rectangle, you may specify exact dimensions simply by typing two
length values separated by a comma. In our case, type in 10°,20" (which means “make the rectangle
ten feet by twenty feet”) When you press Enter, the rectangle will resize to those dimensions. You

can continue typing in new dimensions followed by Enter as many times as you wish until you draw

something else.

Dimensions [10',20° o

Note: SketchUp will interpret any input to be the default document units set under preferences unless
you specify a unit after the value. Examples of unit specifiers include an apostrophe for feet, the
letter m for meters, cm for centimeters, etc.

Most tools in SketchUp use the VCB in the same way, though the semantics may be a little different. For
the next step, activate the Push/Pull Tool, click on the rectangle, and move your mouse upwards, just as
in the previous tutorial.
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For this model, we want to extrude the rectangle exactly eight feet up, so enter a value of 8. SketchUp
will adjust the Push/Pull operation to make it exactly eight feet.

Distance 5 i

Now that we have the initial box object built, we can begin making our simple roof. Activate the Line Tool,
and snap to a midpoint on the top face of the object. Use the ‘Midpoint’ ToolTip to make sure you have
exactly the right point. Click to set the first point in your line, then move your cursor across the face to

the midpoint of the opposite edge.

Once more, click to set the endpoint of the line. This line has just split the top face of your object into two
separate faces, an operation referred to as “introducing” an edge.

il

Next, activate the Move Tool:

318 @IS'SSFtT WARE™



SketchUp 4.0 User Guide K
\e

Move the cursor over the line you just completed. Notice that since nothing was explicitly selected
beforehand, the Move Tool senses ‘movable’ geometry underneath itself, and shows you what it is ready
to move by highlighting it in yellow.
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Go ahead and click on the line and move the mouse upwards. To make certain you are moving the line
straight up, watch for the blue inference line as well as the ‘On Axis’ selection tip. This will form the peak

of a simple gable roof.

Sometimes SketchUp can't figure out exactly what alignment you are looking for. If this happens, drag
the line farther up in the blue direction until you see the blue dashed inference you want. Then hold down
the Shift key to lock in the vertical inference and move the line back down until it is in the correct place.
As long as you hold down Shift, the direction of movement will remain vertical.

You can also use the VCB to tell SketchUp precisely how high you want the ridge to be. To set the ridge
five feet up, type 5’ followed by Enter immediately after the move operation. Remember that you can
repeatedly make changes via the VCB at any time, so long as you haven't changed tools or started
another move operation.

Go ahead and save this model so that we may use it as a starting point for the next tutorial.

SketchU})” 319



320

Creating a Dormer

We've been drawing very basic forms so far. This tutorial will demonstrate how to draw 3D forms in
relation to an angled plane. To begin, open the model you saved in the previous tutorial.

Using the Line Tool, draw a vertical rectangle on the edge of the roof. Remember to use the ‘On Axis’
inference to keep your rectangle coplanar with the wall of the building.

On Edge

Next, create a vertical inference line from the midpoint of the top edge of the rectangle. To do this, move
your mouse over the midpoint snap on the edge without clicking, then move the cursor up. SketchUp will
show you it has inferred the proper alignment with an inference point and the ‘From Point’ ToolTip.

‘?

From Point
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Locate the peak of the dormer with a click, then draw lines down to both eaves. This completes the face
of the dormer.

s|eloing A

Now that we have the front part as a framework, let’s draw in the ridge line of the dormer. SketchUp will
help you find the point where the ridge will hit the plane of the roof with the ‘On Face’ ToolTip and a blue
inference point. Make sure you are aligned parallel to the appropriate axis as well.

M

On Face

Next, use the same technique to sketch lines for the eaves of the dormer.

On Face
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Next, draw in lines connecting the roof intersections.

You may need to use the Orbit Tool to draw on the far side of the dormer.

To complete your simple dormer, activate the Erase Tool and erase the unnecessary line in the front face
of the dormer.

.

Y

And now you have a completed dormer. Before you go any further, save this file for use in the next
tutorial.
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Creating Openings in Faces

As you have learned in previous tutorials, sketching a series of connected, co-planar lines will create a
face, and drawing a line across a face divides it. This tutorial describes how you can create faces within
faces.

s|elojnL X

Begin by opening the house model you saved in the previous tutorial. First, activate the Rectangle Tool,
and draw a rectangle on the front face of the dormer. Be sure you see the ‘On Face’ ToolTip as you are
drawing.

Now activate the Select Tool and select the rectangle:

When it is highlighted, delete it by pressing the Delete key. You should see a hole in the front face of the
dormer. Now select the portion of the roof you see inside the dormer and delete it too.
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This illustrates an important point: As you draw, any lines that form a closed, planar shape will also
create a new face. Wether or not they were originally intended to.
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Intermediate

Intermediate Tutorials

After finishing the Beginning Tutorials, you should be able to draw most simple forms quickly and easily.
The Intermediate Tutorials in this section will further explore creating and modifying geometry as well as

introduce you to materials, layers, and components.

SketchUp 4.0 User Guide
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Remember that in addition to these online tutorials, we recommend that you view SketchUp's training
videos. These can be found on your installation CD as well as on the SketchUp Video Training web site.

. Creating and Using Construction Lines
. Moving and Copying Faces

. Hiding and Reversing Faces

. Making Precision Measurements

1
2
3
4
5.
6
7
8
9

Making Arrays with Multi-Copy

. Scaling Geometry and Objects
. Introducing Layers
. Working with Materials

. Inserting Components

10. Creating Your Own Components

11. Creating Attached Components

12. Painting Components

13. Adding a Section Cut

14. Importing a CAD Drawing

15. Importing a Scanned Drawing or Photo
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Creating Construction Lines

SketchUp provides Construction Lines, which are light-gray dashed lines that extend infinitely through
your entire model. they are intended to help you make precise alignments more easily. Construction
Lines are created with the Measure and Protractor Tools.

To start this tutorial, open the model house you have been working on in the Beginning Tutorials (or
open the file Tutorial0.skp in the Tutorials directory under the SketchUp installation directory). Let’s use
construction lines to precisely place a 4’x3" widow on the front wall of the house.

£

Click the cursor on the front bottom edge of the house and move the cursor in the blue direction. A
Construction Line is drawn parallel with the edge we've picked.

First, activate the Tape Measure Tool:

Now type 6’8" (this will appear in the Value Control Box) and press Enter. Your Construction Line will snap
to exactly 6’8" above the bottom edge.

Next, draw a Construction Line for the lower part of your windows. Click on the same edge as before,
and create a Construction Line 3'8” above the ground.

These two construction lines will help us place the top and bottom edges of the windows accurately.

@Last "
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Now let’s place a vertical construction line at the center of the wall. To do this, click with the measure tool
on one of the vertical edges of the wall, and drag a construction line out horizontally until you reach the
midpoint snap of the bottom edge of the wall.

s|eli03nyL

Activate the Rectangle Tool. Start from the intersections of your construction lines, then move your
cursor to the other parallel construction line. Watch the VCB to make the window 3’ tall and 4’ wide, or

type in (4',3") and press Enter.
Tip: When one of the dimensions of a rectangle are already correct, you only need to type in the

dimension to correct. In the example above, you could simply type 4’ and press Enter. If you then
want the window 34" tall, you could type in ( ,34 ). The comma tells SketchUp to leave the first

value unchanged.

Dimensions - 4 1 15{16", 3' Yy

Complete the window by selecting and deleting the rectangle.

Now that you're finished, you can erase the Construction Lines with the Erase Tool. If you think you may
need them later, you can just hide them by selecting them and choosing Hide from the Edit Menu. (A
faster way may be to choose Hide Construction Geometry from the Edit Menu. When you want to view
your Construction Lines again, choose Unhide Construction Geometry.)
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Moving and Copying Faces
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This tutorial covers moving and copying geometry and faces, but it's just a hint of the variety of things
you can do when you combine tools and modifier keys.

Let’s continue working with the house model you have been building in the Construction Lines Tutorial
(if you didn't save this file, open the Tutoriall.skp file in the Tutorials directory under the SketchUp
installation directory). You should have a rectangular window in the front wall of your house. Let's move
it so that it is aligned with the dormer above.

Note: Holding down another key while performing an operation is known as using a Modifier Key.
Common modifier keys in SketchUp are the Shift, Control and Alt keys.

First, activate the Select Tool, and select all four edges of the window. One way to do this is to select one
line, hold down the Shift key, and then select the rest. Your selection cursor will indicate a +/- symbol
beside it...

Next, activate the Move Tool, and click on one of the window’s corners. Using a linear inference, drag
the window into alignment with the dormer above. Click the mouse button again to complete the move
operation.

{From Poirt]
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But wait... We need another window in this house. Rather than drawing it from scratch, why not just
copy the window we already have? With the window lines still selected, and the Move Tool still active,
hold down the Ctrl key and click on the window again. (You should see a + symbol next to the move
cursor.) When you move the cursor away from the window, you are dragging a copy of the original, not

the original itself.

s|eli03nyL

Release the Ctrl key, and type 7’ followed by Enter. Notice that when you have copied the window lines,
the hole (or absence of a face) is copied as well.

What if we want to have two dormers? You can use the same method to move a copy of the dormer. Try
that now. Activate the Select tool and drag a selection “window” (rectangle) from left to right around the
dormer.

Selecting objects by dragging a select window can sometimes grab stuff that is behind the visible parts of
the model. This is because the select left-to-right window picks EVERYTHING that is within the window,
all the way through the model. To check that we have not selected an edge or face we don’t want, enable

Wireframe display mode.
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Notice that we grabbed the back line of the gable roof rake. To remove or de-select this from the
selection set, hold down the Shift and Ctrl keys at the same time and click on it. Notice that a minus sign
is added to the Select Tool cursor to let you know that you are in de-select mode.

Let’s return to Shaded Display mode. Activate the Move Tool, Hold down the Ctrl key, and click on the
upper right corner of the first window. This will be the reference point we will use to start our copy. Next,
click on the upper right corner of the second window to complete the copy. Notice that the hole in the
roof below the dormer was part of the selection, so the copy has a hole in the roof where the dormer sits
as well.

t il

|
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Hiding and Reversing Faces
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Hiding Faces
Hiding geometry, either temporarily or permanently, can provide better viewing of other elements of a
model. SketchUp provides several ways to accomplish this:

The easiest way to do this is by using SketchUp’s context menu system. To activate a context menu,
move your mouse over the appropriate entity and right click. (Click the right mouse button.)

Let’s try hiding some faces to enable us to work inside an object. Start with a simple rectangular object
(like the one you made in the tutorial Using Push/Pull).

Activate the Select Tool, and rightclick on the front face of your object. Select “Hide” from the context
menu to hide the face.

Properties
Erase Delete

Area 5 g

Align Yiew
Alian Axes

Hiding a face makes it disappear from your model view- but doesn't erase it. You can always make
hidden geometry reappear by unhiding it. Use the same technique to hide the right and top faces as well.

Hiding Edges

Let’s try hiding edges next. You can use the context menu as you did with faces, but let’s use the Erase
Tool this time. Activate the Erase Tool and hold down the Shift key. As you click or drag over edges with
the eraser with the Shift key held down, they become hidden instead of being erased. Use this method to
hide all the shared edges from the faces we hid previously.
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Now you should be able to see and work inside the object. Draw a few things inside the object to see
how it works.

You can see hidden things in the model by selecting Show Hidden Geometry under the View Menu. Try
this now. Notice that all the faces that have been hidden display as a screen mesh, and all hidden edges
display as dashed lines.

In this mode, you can select and infer surfaces and edges that have been hidden just like unhidden
geometry. This is a handy way to view and have access to hidden geometry without having to constantly
un-hide and re-hide things.

Reversing Faces
Faces in SketchUp are two-sided. This means that each face has a front and a back. SketchUp reminds
you of this by coloring the front face brown, and the back face blue by default.

Note: This is important if you are planning to export your model from SketchUp via DWG, DXF, 3DS, or
VRML 3D export formats, as SketchUp may only preserves the color of the front face.
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Sometimes you will want to reverse the orientation of a face, which you can also do through the context
menu. Select multiple faces, rightclick on any part of the selection, and select Reverse Faces. In our
example model, reversing a face will change its color to brown.

s|erioInL ?&

Erase Delete
Hide H
Group 3

Flip Along g 3

If you orbit around to the back of your model now, you will see the difference between the “inside” and
“outside” faces of your model.

Unhiding Objects
You can unhide all the entites that you hid at the beginning of this tutorial by selecting Unhide All from
the Edit Menu.

But let’s say that you want to selectively unhide only some of your hidden geometry. Like before, choose
Show Hidden Geometry from the View menu. This will display hidden geometry and allow you to select
it. Go ahead and select all the entities you'd like to unhide, and then choose Unhide from the Edit menu.

To turn off the hatch pattern, choose Show Hidden Geometry again from the View menu.
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Making Precision Measurements

The Measure and Protractor Tools can give you precise information about your model quickly. They
provide length, distance, and angular data about model geometry and Construction Lines.

Using The Measure Tool

Let’s use the Measure Tool to measure the distance between two points. To begin, open the model file
titled Tutorial4.skp in the Tutorials directory under the SketchUp installation directory..

Next, activate the Measure Tool:

-

Let’s measure the height of the building. Hold down Ctrl key and select a point at the bottom edge of the
structure. Drag the cursor up until a red axial inference line is displayed, with a ‘From Point’ ToolTip.

Length 20" i

Read the number in the Value Control Box. Is it 20 feet? If it is, you measured it properly. The precision
of the value display is controlled via the Units Tab of the Preferences dialog box.

Note: When you hold down the Ctrl key while using the Measure Tool, no Construction Lines are created.
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Using The Protractor Tool
The Protractor Tool measures the angle between two straight lines. Let’s use it to see what kind of slope
the roof of our structure has.

s|eloIng

Activate the Protractor Tool.

2

A circular protractor should be attached at its center point to the end of the mouse cursor. Snap the
center point to the top corner of one of the walls... (Watch for the Endpoint inference)

... and click once to set the base vertex of the angle you are measuring. Now move your mouse to the
right. Watch for the red axial inference to appear indicating that you are dragging parallel to the red axis.
(and therefore the ground plane) Click again to set the base line of the angle.
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At this point a construction line appears through the center of the Protractor. Use the cursor to snap the
indicator line to the roof edge. The size of the angle is displayed in the Value Control Box. If you see a
value of 45 degrees, you have used the Protractor tool correctly. Click the mouse to set a construction
line at this angle if you need one, otherwise press Escape to cancel the operation.

Pl

Angle | 45.0 A

-
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Making Arrays with Multi-Copy

Linear Arrays
You can quickly explore various types of arrays with SketchUp’s Multi-Copy capability. Using Multi-Copy,
you can essentially repeat a move or rotate copy along any direction.

To begin, open the file Tutorial8.skp in the Tutorials directory under the SketchUp installation directory.. It
contains a box as a group within the file.

The first step is to use the Move Tool to make a copy. As you may recall, copies are made by holding
down the Ctrl key while moving.

After you have made the initial copy, you're ready to Multi-copy. Go ahead and type 3x for “three copies.”

This is called an external array, because it extends beyond from your original copy distance. You can
continue typing in array values. Type in 4x for “four copies.” SketchUp will update the copy as necessary.

V@ﬂ@?@

Length 4

One neat thing about Multi-Copy is that you can still type in the distance between copies at any time.
This will not change the number of copies, it simply re-adjusts their spacing. This allows you to test
arrays quite easily. Type in a distance of 3m and notice the results.

Now, let’s change the array to an internal array. First, type in a greater distance of 10m, and then type
5/ for “five divisions.” We call this an internal array because it interpolates equal divisions in between the

original and the copy.

Length 5/

You can continue typing in new distances and/or multiplier/divisor values interchangeably as many times
as you want until you activate another tool or perform another operation. This is a great way to create
regular column layouts.

s|eloing A
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Radial Arrays
To create radial arrays, use the Rotate Tool in @ manner similar to that described above. Select the end
box on the right with the Select tool, and then activate the Rotate Tool.

Place the base of rotation below the end cube on the screen. Before clicking the second point for the base
of rotation, hold down the Ctrl key. Notice a plus sign is added to the cursor to let you know that you are
going to make a copy.

Keep holding down the Ctrl key and click to select the second base point. As you drag away the copy
angle you can visually place the copy. Click to finish. You are now ready to Multi-Copy radially.

Use the same syntax as a linear array: Type 7x for “seven copies.”
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Just like before, you can type in angle rotation values, external array multipliers, and internal array
divisors as often as you wish until you start a new operation.

With Multi-copy in both the Move and Rotate tools, SketchUp allows you to more easily investigate layout
options before committing to a final decision as well as study repetition in your designs.
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Inserting Components

Components are SketchUp files that act as objects when added to your model. You can create your
own directly inside a SketchUp model (internal Components), or you can insert them from other files or
libraries. (external Components.)

Components can also behave differently: Stand alone Components such as furniture are free to move
anywhere, and Components that “glue” onto surfaces such as doors and windows.

Placing a Component
Components can be placed from the Component Browser. Open the Browser by selecting Components
from the View Menu: ( View > Component Browser )

’

The Component Browser lists all the Components in the default library. Form here, go to the ‘Seating
directory, click on the ‘ChairDesk01’ Component, and move your cursor over the Drawing Window.

The point at which the Component is attached to the cursor is called the placement point.

When the chair is in the position you want, click the mouse once again to place it. After you place a
Component, SketchUp will automatically activate the Move Tool. The yellow bounding box around the
chair is used to indicate that the Component has been selected.

340 @IS_%SFtT WARE"



SketchUp 4.0 User Guide K
@

Rotating a Component

The bounding box can also be used to rotate components in a convenient manner using the Move Tool.
Notice the red “rotation grips” which show as small red ‘plus’ signs. Hovering the Move cursor over one
of these grips shows you a rotation protractor. Try moving over the top of the chair and hover over one of
the rotation grips.
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Click to start spinning the chair. Notice your rotation value is displayed in the VCB. Click again when you
have it facing the direction you want.
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Moving Components

Let's draw a rectangle to the right of the chair. Draw a second rectangle within the first and use the Push-
Pull Tool to create a raised platform:

et

Activate the Select Tool and click on the chair to pre-select it. You will see the selection bounding box
appear again. Now activate the Move Tool. Click on an area to the front of the chair but not on it, on the

red-green “ground” surface. Notice as you move the mouse to the right on the screen, the chair moves
as well.

Notice too that as you move the mouse past the raised platform, the chair continues to move through
the platform, staying level with the ground plane. Let’s try it a different way... Hit the Esc key to cancel

the move.




i\
SketchUp 4.0 User Guide X
LY

This time, move the Move cursor over the chair seat until it displays the ‘On Face in Component’ ToolTip
and click. This sets the initial movement point.
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On Face in Component

Now move the chair over the surface of the rectangle and the surface of the raised platform. Notice that
the Pick point you selected controls where the Component geometry will be repositioned relative to other
geometry in the rest of the model...

=

The point on a Component under the cursor when you begin your move is known as your Pick point.
During a move operation you are essentially “holding” the component by that point as the point of
reference for the move. If you want to accurately place a Component, you must first carefully pick it up
by the point you are going to use to position it.

SketchUp“ 343



Let’s put the chair upon the platform. Move the cursor back over the chair. Zoom in until you can move
the cursor to the base of one of the legs until it tells you “Endpoint in Component” in the ToolTip.

i
*|Endpaint in Component

Now simply move the chair to where you want it on the surface of the platform!

Use this method to “snap” Components together end to end, or position one to another somewhere
along an edge.
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Scaling Geometry and Objects g
Once something is drawn in SketchUp it can be re-sized dynamically with the Scale Tool. Like other tools, 5'
n

you can work as loosely as you want, or as precisely as you need to, at any time. The Scale Tool allows
you to scale geometry in any direction, including inside-out to perform mirror operations.

Start by opening the file Tutorial7.skp in the Tutorials directory under the SketchUp installation directory..

Go ahead and select the objects you wish to scale using the Select Tool. Although single surfaces can be
scaled in a 2D fashion, go ahead and select a 3D volume for now.

Next, click on the Scale Tool button in the Edit Toolbar:

2|

A studded bounding box will appear around your selection. Each of the little green cubes is a scaling grip.

As you move your cursor over each grip, both it and its opposing “anchor” grip will turn red and a dashed
vector line is drawn between them. This dashed line and the mouse cursor indicate the direction of the

scale operation. Go ahead and try scaling with the various grips.

To do so, click on a grip, and move the cursor around to resize the geometry. Click again to finish. Note
that even obscured grips may be moved as they will instantly appear when you move your mouse cursor
over them. In addition to clicking twice, you can also press and drag the mouse button on grips to scale

the object.
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Grip Types
You'll notice that the grips are arranged in a rectangular bounding-box volume, and each perform a type
of scale operation. These correspond to the number of faces each grip touches.

The grips positioned at the center of each “face” of the bounding box touch one face, and allow you to
scale the object in one direction.

The grips at the midpoint of each of the “edges” of the bounding box touch two faces, and allow you to
scale the object in two directions.
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The grips at the “corners” of the bounding box touch three faces, and allow scaling of the object in all
three directions at one time.

®
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If you pause over a grip, a selection tip will appear that describes the kind of scale operation you can
perform with that grip.

Try using each kind of grip to see the results. Also, notice that as you are scaling, the scale factor or size
‘detents’ or snaps to half and whole scale factors, which are displayed in the Value Control Box below.

Modifier Keys

Uniform/Non-Uniform Toggle
Both the center face and edge midpoint grips allow non-uniform scaling of the selected objects. You can
toggle this behaviour to make the object scale uniformly by holding down the Shift key.
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Go ahead and insert a Tree component. From the ViewMenu, select Components. Navigate to the
Landscape group and insert one of the trees. Use the Scale Tool to move the top surface grip up and
down. We do want the base of the tree to be the scale base point, but this distorts the tree...

Now try holding down the Shift key. This changes the scale from a 1D “stretch” to a uniform 3D scale.
Try this out using other SketchUp Components. The Shapes components lend themselves quite nicely to
scaling for domes and spheres.

Unlike the other grips, the corner grips make the object scale uniformly in all three directions by default.
This is toggled via Shift as well, which allows you to scale non-uniformly in each direction.

Scaling From the Center

You can force your scaling operation to use the center of mass of the bounding box as its base point. To
do so, grab a corner grip and begin to scale your selection. While you are scaling, press and hold Ctrl.
When you release the key mid-operation, the scale operation reverts to using the opposite point.

I nifarm Scale about Center|
=

The Ctrl and Shift keys may be used together to allow Uniform/Non-Uniform scaling from the centroid of
the selected geometry. These combinations allow the user to try a wide variety of scaling and stretching
operations very quickly.

Working Precisely Using the VCB

At any time during or immediately after a Scale operation, you can type a precise scale value into the
Value Control Box (VCB). Let's try this now.

-
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Scale Factor

Go ahead and grab a corner grip and move it on the screen. Now type 2 and tap the Enter key. Notice
the object becomes 2 times as large (or 200% bigger). Now type 1.5 and hit Enter. Notice the object
becomes one and one-half times as large as it started. (or 150% bigger)

Note: Like all SketchUp tools, one can keep re-entering values into the VCB until you perform another
mouse operation or move on to a different tool.

Distance

In addition to a scale factor, you may type in a distance. Grab a top surface grip and move it on the
screen. This time, instead of typing a numeric value, type in a distance value of 5’ and hit Enter. Notice
the object size along the dashed scale direction becomes that exact distance value.

It's important to remember that for distances, you need to specify the unit as part of the value. For
example 5’ for five feet, 3m for three meters, or 5’6" for five feet six inches. If you type in a value by
itself, SketchUp will interpret you entry as a scale factor.

Multiple Directions

The VCB uses numeric values separated by a comma when multiple numbers are present. You can
specify exact scale values by including commas in your input.

To see how this works, try moving a midpoint edge grip. You should see two directions displayed with
dynamically changing values.

\

Red,Green Scale [0.67, 0.76 i

Now type in a new scale value of 1.5,3. The object becomes one and one-half times bigger in one
direction, but three times larger in the other direction. As long as you do not move another grip, or
change to another tool, you can continue re-typing in values to experiment with your design. If you want
to specify the second value while leaving the first unchanged, you can type in a comma, followed by the
second scale value: ,4
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Before moving on, try typing in -1,1. This makes the object flip, producing a mirror image of the original.
Tip: Typing in a negative value causes the Scale Tool to mirror the geometry in that direction.

The three values available when scaling using a corner grip work in the same manner:

. _F'_,..-F"" ,4'%//
= ¥
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t Red,Green,Blue Scale |I:I.?I:IJ 1.00, 0.43 i

Scaling Elements

Up to now, we've been scaling Groups and Components, but you can also use the Scale Tool on individual
elements as well. To try this, draw a Circle and use Push/Pull to extrude it into a cylinder.

Next, select the top surface of the cylinder with the Select Tool and activate the Scale Tool. Because you
are scaling a 2D face, the scale grips will surround a 2D rectangle instead of a bounding box. Play with
the scale grips and modifier keys to see the affects on the connected geometry.

You should now be pretty capable with the Scale Tool, and can move onto another Tutorial if you wish. If
you still want to know more, feel free to continue reading the additional tips below.

Additional Scale Tool Tips

Save VCB values for last

It's usually best to enter specific values AFTER you’ve completed a scaling operation with your mouse.
Because there are so many ways to scale something, modifier keys can easily get in your way when you
are trying to enter specific values during a scaling operation. For instance, trying to type values while

FTWARE™
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holding Ctrl could activate other tools, or pressing shift to indicate inches using the * (quotes character)
could toggle the uniformity of your scale.

Components and Axes

An single Component or Group defaults to scaling in the directions of its axes. This makes it easy to scale
them based on the original orientation in which they were created. If you want to scale a component
using the current axes directions, include your Component as part of a larger selection set. This can be
done by drawing a line and selecting it along with your Component.

Other Things to Try

Go ahead and play with the Scale Tool on your own. You can’t break anything. The only way to get a feel
for all the different things it can do is to try things out.

Try Scaling objects that are adjacent to other objects. If you pick the correct grip you can maintain
adjacency.

Make yourself a component and then make several copies of it. Then try scaling and mirroring the copies
by different values. Now perform and in-place edit on that Component. Notice that your changes are still
reflected in the other scaled and mirrored instances.

Try scaling a single face that is off plane from the axes direction. The single face is enclosed within a 3D
bounding box. This process is great for creating warped volumes. Remember that you can re-orient the
Axes to any surface using the Axes Tool.
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Introducing Layers
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At times, you may find it advantageous to organize entities within a SketchUp drawing using layers. This
allows you to control the color and/or visibility of many entities at once using a non-discreet mechanism.

To begin, open the file Tutorial9.skp in the Tutorials directory under the SketchUp installation directory..

Layers are created using the Layers Manager. Launch it by selecting ‘Layers’ from the View Menu.

Creating a New Layer

To create a new layer, click the New button in the lower left corner of the Layer Manager. A new layer
appears in the list, with a default name of Layerl. Let’s name our new layer "Walls” instead.

In the Visible column, click on the little house icon. This will make it appear grayed out, indicating the
layer is not visible.

Next, in the Drawing Window, activate the Select Tool and right click on the left face on the model. Select
Properties from the context menu that appears. This will launch the Properties dialog box. Under the
General Tab, click the layer drop-down box and select Walls. This moves the selected face to the Walls
layer, which is currently set to be invisible. As you do so, you should see the face disappear.

You can now toggle the visibility of the walls layer in the Layers Manager, which will in turn toggle the
visibility of the face.

Next, let’s try another method to move faces to the ‘Walls’ layer.

Use the Select Tool to select the top and right faces of the model (remember to hold down Shift to allow
you to select multiple items).

Click on the Layer Toolbar control and select ‘Walls’ from the drop-down list.

L]
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The two faces will now be assigned to the Walls layer, and will reflect it's visibility when hidden:

s|erioInL ?&

You may be used to working with layers in other software programs. SketchUp layers are unique

in that they do not separate the objects within them. SketchUp layers are better described as an
attribute of geometry, as elements and objects on different layers remain fully interconnected with
one another. This makes SketchUp layers useful primarily for visibility management, rather than as an
organizational container. If you do need to separate and/or encapsulate geometry, you can use Groups
and Components.
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Creating Your Own Components

Let’s learn how to make a Component.

Begin by creating a new drawing. Use the ( File > New ) Command. Next, draw a rectangle in the
red/green plane that is 30 inches wide and 5 feet long. Push/pull the rectangle to a height of 27 inches.

Dimensions 5,30 o Distance 27 o

Note: Remember, you should not click in the Value Control Box (VCB) when typing in specific values for
operations, just type the value at the keyboard. It will show up in the VCB.

Next, we're going to offset the side and back edges. To do this, first select those edges with the Select
Tool. ( Hold down the Shift key to select multiple edges ) Now activate the Offset Tool.

Click the Offset cursor on any of the highlighted edges, and move the cursor away from the edge but
inside the top face.
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Enter 6 inches in the Value Control Box, and tap Enter.

s|eli03nyL

Now Push/Pull the new rectangular face on top, and specify a distance of 12 inches. You have just
modeled a simple couch.

If we turn this couch into a Component, we can reuse it in this drawing, or in any other SketchUp model,
thus saving the effort of having to make it again.

The first step in creating a Component is selecting geometry. Select the whole couch by using the
Select Tool and dragging a “window” from left to right on the screen around the couch geometry. All the

geometry should be highlighted:

3
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Once geometry is selected, select the ‘Make Component’ command from the Edit Menu. This opens the
Create Component dialog:

Type in the name “Couch” for the new Component, and leave the rest of the options as they are. Click
'OK'. That's all there is to it!

Inserting

if it is not already visible, activate the Components Browser from ( View > Component
Library ). Click on the drop-down list box and click on the ‘In Mode!’ library.

Notice the Browser now displays only the loaded components, including the couch.

Go ahead and click on the couch. Drag it into the Drawing Window.
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Creating Attached Components

In the beginning tutorial Creating Openings in Faces, we created a simple roof attached dormer. Let's
convert this dormer into an attached Component now.

s|eli03nyL

To begin, open the drawing you created for that tutorial (if you can’t find it, you can use the file TutorialO.
skp in the Tutorials directory under the SketchUp installation directory). Activate Shaded Display mode.

Next, activate the Select Tool, and select all the geometry in the dormer. It may be necessary to
temporarily switch to Wireframe display mode to make certain you have selected everything you need.
(See the Tutorial Moving and Copying Faces if you need to review this process.)

Notice that the roof plane has been cut away within the dormer to create a “hole” in the roof. The edges
which touch the roof plane form the border of this hole. This behavior will become part of the Component

definition.
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When you have selected everything, make the selection into a Component by selecting ‘Make
Component’ from the Edit Menu.

Create Component El
— General 0k I

M ame: ID armer

Cancel |
Descr:
hd aterial; Drefauilt BRREen |
— Behavior

v align Red/Green plane

Faces

¥ Cut Dpening

¥ Replace zelected objects with a compaonent?

Name the Component “Dormer”, and check the ‘Align Red/Green Plane’ checkbox. This means that when
you insert the Dormer, it will align its red/green plane to the face you choose. If you did not choose this
special alignment option, the red/green plane of the Component would align to the red/green plane of
the model.

Also select ‘Sloped’ in the Faces pop-up list. This means that the new Component’s red/green face will
snap to any sloped face (a face that is not aligned to any current axis). Next, check the ‘Cut Opening’
checkbox. This means the Component will cut a hole in the roof at its perimeter.

Click the ‘Create’ button to make your new Dormer Component. You should see it appear in the
Component Browser’s ‘Loaded Components’ List. Notice that since the ‘Replace selected objects with a
component’ option was checked, the individual elements you had selected are replaced with a dormer
Component, shown by the bounding box.

You have now made an attached Component!

In SketchUp, a Component is a collection of geometry, defined as a unit, that can be reused in a drawing.
All occurrences (instances) of a Component are drawn the same. If you modify a component, all similar
components change also.
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Now we're ready to add a new Dormer to the model. Select the Dormer component in the Component
Browser, and drag it into place on the roof of your model. Snap its insertion point to the place on the roof

you'd like it, and presto! A new dormer.

s|eli03nyL
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Notice that the roof has been properly trimmed by the component- Just as it was in the original dormer.

Let's make a window that cuts a hole in the wall. Draw a 2’ x 4’ rectangle on the wall with the Rectangle
Tool. Then use the Push-Pull Tool to push the window 4” back into the wall:

Now erase the surface of the window and select all the edges around the opening to create your window
Component.
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Again, when you have selected everything, make the selection into a Component by selecting ‘Make
Component’ from the Edit Menu.

Create Component i x|
— General 0k I

Hlsres IWindnw_Eﬂ

Cancel |
Descr:
hd aterial; Drefauilt BRREen |
— Behavior

v align Red/Green plane

¥ Cut Dpening

¥ Replace zelected objects with a compaonent?

Name the component “Window_01", and check the ‘Align Red/Green Plane’ checkbox. This means that
when you insert the window, it will align its red/green plane to the face you choose. Remember, if you
do not choose this special alignment option, the red/green plane of the Component will align to the red/
green plane of the model.

Also select *Vertical’ in the Faces pop-up list. This means that the new Component’s red/green face will
snap to any vertical face. Make sure you check the ‘Cut Opening’ checkbox.

Click the ‘Create’ button to make your new Dormer Component. You should see it appear in the
Component Browser’s ‘Loaded Components’ List.
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Now we're ready to add a new window to the model. Select the window component in the Component
Browser, and drag it into place on the wall aligned with the other window.
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Notice the window cuts a hole in the wall for you, just like the dormer.

Go ahead and save this model for use in later tutorials.
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To start, activate the Paint Tool. This brings up the Material Browser Color Picker. For this tutorial, select
the ‘Markers’ palette library to work from.

Libraty | In Model |
Iﬁ' Exteriar Fir 'I & =

m== E mterion Fin . -
{ Interior Fini:

1Landzcap

Default Material Override

In SketchUp, the default material is the “working material” that is initially assigned to all surfaces and
entities. You can also think of it as a “no specific material” assignment.

Also, Groups and Components can have a material applied independently from the geometry within
them. That means that when a material is applied to a Group or Component, that material assignment
applies only to that entity, not the geometry within it.

This results in a special behavior in SketchUp called ‘Default Material Override’, where any surfaces that
have a default material assignment will *pick up’ (inherit) the material from the Group or Component it is
inside of.

Let’s look at an example.

First, create a simple box, and use the Paint Tool to assign a red material to the top face. Leave the rest
as the default material. Select the entire box, and make a Component out of it.
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Next, make four copies of the box Component either by using the Move Tool or by placing them from the
Components Browser.

s|eli03nyL

Next, paint each Component instance a different color or texture. Notice that the top face remains red.
At this point, you are actually assigning the materials to the Components themselves (rather than to the
faces that are within the Component definition). Only the faces that are assigned the default material will
display or ‘inherit’ the Component material. All faces within the Component that were explicitly assigned

a material display that material.

Now let’s edit the component definition and alter it. Activate the Select Tool and double click on one of
the cubes to edit it. Click on the Paint Tool, then hold down the Alt key and click on the top red surface to

sample the red material as the current paint material.
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Go ahead and paint the front surface red. Notice that all front surfaces of all the other instances of that

Component are now defined as red. Notice too, that all default surfaces keep the individual Component
material assignments.

Activate the Select Tool and click outside the editing bounding box to close the component editing
session.

Painting the Model

Open the drawing you created for the last tutorial Creating Attached Components (if you can‘t find it,
you can use the file Tutorial10.skp). Select the Shaded Display Mode button to make sure that we are
viewing the model shaded instead of Hidden Line Mode.

Let’s assign a standing seam metal roof material to the roof. Select the ‘Roofing’ palette from the palette
pop-up list.

Library | In Model |

| M arkers "’I = =
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| nterior Fini:
Landscape
b arkers
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Texrtures
Tranzparer ™
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Select the ‘StandingSeam’ material and use the Paint Tool bucket to assign it to the roof faces and the
dormer components.

s|eli03nyL

Not exactly what we had hoped for, is it? The roof faces look okay, but the entire dormer takes on the
material... Fortunately, we can use the technique mentioned above to correct this easily.

Select the Default material from the house using the eyedropper, and paint the dormers so that they
once again have a default material assignment.

Now right or Control-click on a dormer and select ‘Edit Component”. Once inside the Component context,
select the StandingSeam material and paint it onto the roof surfaces of the dormer.
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Don't forget to orbit the model and paint the other side of the dormer!

Close the Component editing by right or clicking on a blank area of the screen and selecting ‘Close
Component’. You can see that the model is now painted correctly.
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This behavior has uses beyond just playing with boxes and dormers. For example, if you were to make
a vehicle component, you could assign specific material colors to the tires, windows and bumpers, but
leave the body panels defined in the default material.

Now, when you make copies of the vehicle component, you can assign each instance a different color-
and only the body panels will take on that material! Best of all, your file size remains very small, as there
is only one component definition stored for each of the cars.

Tip: Exploding a Group or Component makes this color behavior permanent.
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Adding a Section Cut

Section Planes allow you to work with the model in a cut-away view. Section Planes behave just like
any other SketchUp entity, and can be moved, copied, arrayed, rotated, hidden, placed on layers, and
so forth. They do not, however, directly affect other entities, as the section cut effect they produce is
purely visual.

s|eli03nyL

To start, open the drawing Tutorial-11.skp in the Tutorials directory under the SketchUp installation
directory. Select Shaded Display Mode.

To add a Section Plane, use the Tools Menu ( Tools > Sections > Add ) or dlick on the
‘Add Section’ Button from the Sections toolbar:

kd

As you move your mouse over the Drawing Window, you should see a rectangular Section Plane
frame object attached to it. Notice that the Section Plane will align to surfaces underneath it as you
move the mouse.

At any time, you can hold down the Shift key to lock the orientation of the Section Plane. Try this
now:
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Hold the cursor over the end wall of the house and then ‘lock’ the direction by holding down the Shift
key. Continue to hold down Shift and move the Section Plane to the location where you want to cut
the model. Let’s try the Midpoint of the long wall of the house. Click at the midpoint of the wall and
the SketchUp cuts a section through the model at that point.

You can reposition a Section Plane by using the Move Tool on an edge of the Section Plane. Note that
Section Planes will only move in a direction perpendicular to their face.

3 P
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Placing Multiple Planes

You can place more than one Section Plane at one time. Go ahead and try it now. Note that as you
place new Section Planes, they become the ‘active’ cut and any previously placed Section Planes
become inactive and are displayed with a grayed out appearance.
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Where the Section Plane intersects with the model geometry is called the slice. (The slice is displayed
in red by default).

Changing Planes

You can switch between active section planes by using the Select Tool to double click on the Section
Plane you want to make active. You may also Right-click on a section plane and select ‘Activate Cut’
from the pop-up context menu.

You can reverse the direction of the section cut effect by Right-click on the Plane and selecting
‘Reverse’ from the context menu.

You can change the orientation of a Section Plane more dynamically by using the Rotate Tool. Let’s
try it now. Select your active Section Plane with the Select Tool. Then activate the Rotate Tool and
rotate it about a point along the side of the house. Notice how your section cut updates dynamically
as the plane is rotated. Hit the Esc key to cancel the rotate operation.

i = ntersection
P

To get a traditional section view, right-click on the Section Plane and select ‘Align View’ from the
context menu. With the resulting camera viewpoint, you can achieve either a one-point perspective
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section or a traditional orthogonal section by turning off perspective. (To turn off Perspective, un-
check Perspective from the View Menu. )

A

/ M | e I
You can turn all sections planes on or off quickly using the toggle button on the sections toolbar.

You can also toggle between working in a section view and working in a full modeling view using the
Display Section Cuts toggle button.

Hiding Section Planes

As you place more Section Planes, you may find your model becoming too busy. You can hide Section
Planes just like any other item. Context click on a Section Plane and select ‘Hide”. The ( View >
Show Hidden Geometry ) menu item will allow you to select hidden Section Planes in the
future. You can also use layers or pages to hide or display groups of Section Planes at once.

Let’s try using sections to work ‘inside’ the model. Spin your view with the Orbit Tool until you are looking
at the end of the angled section of the house. Now place a Section Plane on the face of the house.
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Zoom into the house and context click on the wall inside the house and erase it.
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Now you can see the entire interior of the house. Try placing the couch we made from the Creating
Your Own Components tutorial. Go to ( File > Insert > Component.. ) and pick it from

your Desktop.
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Importing a CAD Drawing

While working in SketchUp, you may often find it necessary to use a CAD drawing as a reference.
SketchUp can import and export geometry in AutoCAD DWG and DXF formats.

To import a DWG file, use the File Menu ( File > Insert > DWG/DXF ). For example, try
loading the Floor Plan.dwg file in the Tutorials directory under the SketchUp installation directory. In
SketchUp, click on the Import button.

SketchUp will begin importing the file. (This can take time to complete if the file is very large.) When it is
finished, SketchUp will display a summary of the import, showing how many entities of which type were
imported successfully. Click the Close button to continue when you have finished reviewing the summary.

Note: During import, CAD blocks and layers are translated into SketchUp Components and layers.

In some cases, you may be zoomed in too close to see anything. When this happens, click the Zoom
Extents button to see the entire imported drawing. If you are still in Top View, use the Orbit Tool to
change to a more 3D view angle.

Let’s use the Zoom Window Tool to get a closer look. Zoom into the French doors. (45 degree double
doors in the lower left of the plan). Now activate the Line Tool and trace from one endpoint of the outer
wall at the doors to the outside corner.
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Notice that the wall “fills” with a surface. This is because SketchUp’s Face Finder algorithm analyses the
lines in the model and tries to create surfaces whenever it finds co-planar lines all connected end-to-end

from the edge you draw.

s|eli03nyL

=%

Now try this with the wall to the left of this area. Notice that you can now use the Push/Pull Tool on the
newly created surfaces to give them height.

|
o

Before we go any further, consider that this process can become very tedious, especially for a large
building model. SketchUp is not as well suited to some kinds of models as CAD software, so you may
want to be sure that the approach you're using is the most efficient way to achieve your goals.
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Let’s look at another draw-back of using CAD files as a source of edges for the face finder. Zoom in to the
window to the right of the doors:

2 N
501
/

Notice that there are several little line segments for just one window. (We have highlighted each endpoint
with a green dot for clarity). In this case, tracing over each line would be prohibitive.

Also, notice that many of the line segments don’t connect end-to-end, so the face finder will not be able
to make a surface there. This condition happens a lot in CAD files.

For these reasons, let’s try another approach:

Create a new file from the File Menu, draw a single line, and import the DWG file again. Because the
SketchUp document is not empty, the imported CAD file will come in as a Group.

Tip: If you have any geometry in your SketchUp file prior to importing a CAD file, the CAD file will come
into the model as a Component, rather than individual lines.
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Now, instead of using it directly, we'll use the CAD geometry as reference for tracing over. This keeps the
SketchUp faces separate from the sometimes unreliable CAD line work.
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*[Endpoint in Group

Importing 3D CAD Files

3D CAD entities such as faces, entities with thickness (height), and 3D meshes all translate as faces in
SketchUp. AutoCAD solids are NOT translated.

Tip: To bring AutoCAD solids into SketchUp, use the AutoCAD '3DSout’ command to export a temporary
file. Then immediately use the '3DSin’ command to import the temporary file back into AutoCAD.
This converts the solids into faces that can be properly imported into SketchUp.

Let’s look at input from a 3D CAD file. For example, try loading the Floor Plan.dwg file in the Tutorials
directory under the SketchUp installation directory. In SketchUp, click on the Import button. Notice the
listing of entities translated is more extensive than before.

Strategies: File Size

Importing very large CAD files can take a while as each and every drawing entity must be analyzed. A
complex CAD file can easily become a drag on SketchUp’s performance while you are working, as each
line and face in SketchUp has quite a bit of intelligence built-in.

For these reasons, it is a good idea to clean up and/or crop your CAD drawings so that you only import
content which is absolutely necessary. Another strategy is to use varying levels of detail. For example,
one imported CAD file may contain site plan information, while another may have a floor plan, and

yet another may have detail. By using three separate files that come into SketchUp as three separate
groups, you can hide the other two when they are not immediately necessary and still reference the

third.
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Importing a Scanned Image

Image Objects allow you to incorporate a scan, fax, or photograph into your design. (Please note that
certain formats such as PNG and JPG are preferable in certain situations.)

Placing an Image Object
There are two ways to bring a scanned image into SketchUp. You can either import the image file using

the ( File > Insert > Image... ) menu command, or you can just drag and drop the image
file into your document from the Windows Explorer.

When you insert an image, it will appear in your model view attached to the mouse cursor. Click once
to set the first corner of the image, then drag the mouse to scale the image on the screen, and click a
second time to set the image in place.

To resize an image after it has been placed, use the Scale Tool. Also, you can right click on it, select
‘Properties’ from the context menu, and then re-size it from the Properties dialog box.

You can also resize image objects using the Measure Tool, though this will resize all objects in the model
at the same time.

Moving the Image Object
Once placed, Image Objects can be moved, rotated, and scaled just like other geometry. You can draw
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directly on top of Image Objects to develop quick models, or to develop quick context around your site.
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This is a great way to do fast urban design studies, not only letting you show buildings in their actual
context, but also providing shade and shadow studies directly among the buildings.

Tip: If you know the exact date and time a photograph was taken, you can quickly give the buildings
approximate heights by matching their shadows on the image using the Push-Pull tool.

You can even use Image Objects to create realistic banners or signage. Simply drag the image into the
scene and place it on the surface you want.

= T
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Image Objects As Backdrops

Raster Objects can be moved around like any other surface in SketchUp. To create a backdrop, simply
put the Move Tool over the edge and use the rotate dot to tilt the image vertically.

Shadows
Notice that the raster sign on the pole casts a shadow on the ground and the image behind.

9 P ! ey

The mountain image can be set to not accept shadows by right or Option-clicking on the image and

disabling the ( Shadows > Receive ) option. This makes it look more like a backdrop from any vantage
point.

There’s more to Image Objects than is covered in this tutorial. Please consult the Image Object
Reference for more information.

This completes the Intermediate Tutorials for SketchUp. To learn more about the program, please
continue on with the Advanced Tutorials.
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After finishing the Intermediate Tutorials, you should be well on your way to mastering SketchUp! The
Advanced Tutorials in this section will expand upon what you have learned, and introduce even more

powerful features and techniques.

Using Inference Locking

At times, SketchUp's inference system may not align as desired. This is especially true for complicated

models or in situations where there are lots of possible alignments from which SketchUp can choose. For
example, when you are drawing parallel to a non-orthographic line, then touch another edge, the original
parallel inference can become “distracted” in favor of the edge inference. The solution is to use Inference
Locking, which keeps an inference focused on a specific alignment.

To use Inference Locking, simply hold down the Shift key when you have the inference you want. The
inferred alignment will remain locked as you move the mouse and/or pick a secondary inference point.

| Congtra

ined on Line Intersect F'Iane|

For example, the first image above demonstrates a line being drawn in the vertical direction with a
blue On Axis inference. By holding down the Shift key, you can lock the blue direction inference, and
then move the mouse cursor over other geometry to make a secondary inference. The second image
demonstrates a point alignment at the intersection of the blue vertical line, and the plane of the angled

face.

This can prove to be a very powerful method, especially when working with roof intersections or other

complex geometric conditions.
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Using Auto-Fold

Auto-Fold automatically adding ‘creases’ or ‘folds’ to faces as you work. This is necessary when an
operation causes a face to become non-planar. Let’s try it out:

To begin, create a simple box.

Next, activate the Move Tool, and begin moving one of the vertical edges.

You'll notice that the move operation is constrained to the red/green plane, and that you are unable to
move the edge up in the blue direction. SketchUp is trying to preserve the planar integrity of the top and
bottom faces of the box, which would be made non-planar if you were able to move the edge up.

You can tell SketchUp to override this behavior by holding down the ALT key before performing the move
operation. This tells SketchUp to enable Auto-Fold, and to move the edge anywhere without restriction.

You'll notice that SketchUp creates a fold in the top face of the box as you move the edge down in the
blue direction.
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There are times when an operation is not possible in any direction without creating non-planar faces.
When SketchUp detects this condition, it will engage Auto-Fold automatically. An example of this is
moving a corner point of a box, rather than an edge.

The Rotate and Scale Tools also make use of Auto-Fold, but because they to not face the same
topological constraints Auto-Fold is always enabled. In the following example, we’ve drawn a hexagon,
used Push/Pull to extrude it, selected the top face, and rotated it.

You'll notice that because the extruded form has polygon edges defining the top and bottom, rather
than individual lines, the folding edges created by SketchUp are softened. You can see them by enabling

Show Hidden Geometry under the View Menu.

In conjunction with Inference Locking, Auto-Fold allows you to solve otherwise complex problems quickly
and easily.

Printing To Scale

Often, you will want to use SketchUp to generate scaled, measurable drawings from a printing device.
This is a great way to further refine your design by hand when digital tools just can’t compete or simply
to integrate SketchUp ideas with traditional media. You can also span a print across multiple sheets,
allowing you to output a large drawing from a standard printer.

Printing from SketchUp is handled from the File Menu: ( File > Print )

You can view a Print Preview, or go directly to Print. For this tutorial, we will explore the Print Preview
dialog to show you how the different print settings affect output without wasting a lot of paper.

SketchUp ‘
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Measurable Drawings

Before we start, please note that because all perspectives and certain paraline projections do not yield
measurable results, the Print To Scale feature only works properly from paraline projections of the
standard orthographic and isometric views. Only with Perspective turned off can you get true elevation,
plan, and isometric views. If Perspective is enabled, the drawing scale options will be unavailable.

Printing to Scale
To start, select the view and rendering settings you would like to print. Make sure that the Perspective
option is disabled. Menu: ( View > Perspective )

Also, make sure that you've chosen one of the measurable pre-set views such as top, front, isometric,
etc. Next, activate the ‘Print Preview’ command. Menu: ( File > Print Preview... )

This brings up the print setting dialog box. This is similar to other windows print dialogs for printer
settings, multiple pages and collating.
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The ‘Tabbed Page Print Range’ control allows you to print what is currently on the screen, or all the pages
you have saved in your model. For now, let’s keep the Current View option.

Fit to Page

Under the Print Size section, if ‘Fit to Page’ is enabled, SketchUp will size your drawing to fit onto a single
printer sheet, and cannot print to an exact scale. Make sure ‘Fit to Page’ is disabled.
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SOFTWARE



SketchUp 4.0 User Guide

Use Model Extents

Also notice the ‘Use Model Extents’ checkbox. When this option is disabled, the area to be printed is
calculated from the current screen. This means that any white space around the model will be printed to
scale as well, resulting in drawings needlessly stretching across multiple printer sheets. This can be fixed
either by zooming tightly into the desired print area or enabling ‘Use Model Extents’, which ignores the
background area and zoom factor. It's a good idea to turn ‘Use Model Extents’ on whenever you want to
print to scale, so go ahead and do so now.

If the scale fields are still grayed out at this point, you may not have SketchUp set to a measurable
view. This is the case for perspective images or non-orthographic or isometric axonometric projections.
(SketchUp currently does not support axonometric drawings, or oblique projection.)

Scale

The scale controls follow architectural conventions. The first measurement, labeled ‘In The Printout’ is the
measurement on paper. The second measurement, labeled ‘In SketchUp’ is the actual measurement of
the object in real scale.

For example, for a scale of 1/4” = 1’, simply enter 1 inch(es) in the printout equals 4 feet in SketchUp.
The number of tiled sheets is also displayed.

Once you are finished, click OK and the print preview will come up. This is a handy way to see how your
model will print before using valuable paper resources.

From here, you can close the dialog, cancelling the print operation, or go ahead and print it.

G or DXF. Select File Export 2D Section Slice.

SketchUp ‘
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Exporting 2D Vector Drawings
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SketchUp allows you to output paraline and perspective views of your model directly to a 2D Vector file,
preserving the visual richness of your 3D model while converting it to a format more useable by CAD and
illustration software.

2D vector output can be saved at full scale, or to a specified size. You can include the profile lines

and extended edges, thus giving life to your details without the overhead of reworking them in CAD.
Please keep in mind that some rendering effects, such as textures, shadows, and transparency, are
not supported for vector output at this time. (If you need to preserve these effects, you may be better
served with raster images.)

Let’s Begin

Let’s begin this exercise by choosing the view you would like to export. Next, go ahead and set SketchUp
to either Hidden Line or Shaded display mode. For most CAD applications, you'll want to export lines
only, in which case Hidden Line mode works best. For applications that support filled regions, including
vector illustration software, use Shaded mode. You may also want to disable Shadows and material
transparency. This should offer a good preview of what the vector output will look like:

Once you have the view set up the way you want it, use the File Menu to select ( File > Export >
2D Hidden Line)

SketchUp will launch a file save dialog, where you can navigate through your file system to the folder in
which you want to save your file. Give the file a name, and choose an export file format from the pop-up
at the bottom of the sheet. SketchUp saves 2D Vectors as in several formats: DWG, DXF, PDF, and EPS.
Each format has its own options and idiosyncrasies.

Next, click the Options button. This brings up a dialog box that allows you to adjust the size, scale, and
appearance of the output.

Note: The default Export settings are designed to produce output that is as similar as possible to your
SketchUp screen.

Click on the Save button to complete the export. SketchUp will process your model and generate the
exported file for you. If the view you exported was a measurable, non-perspective projection and you
selected the Full Scale (1:1) option, the vector output should be dimensionally accurate.
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