Visualizing TED Talks: A Suite Of
Interactive Dashboards

Abstract

This paper describes the interactive dashboards created as a part of the HCDE 511 final project.
It introduces the TED talks dataset that was used to create the visualizations and then goes on
too describe the design process and then present the final results. The project led to the creation
of three interactive visualizations which can be used to explore TED talks.

Introduction

TED Talks were conceived in 1984 as a one-time conference highlighting the convergence of
Technology, Entertainment, and Design. This concept gained traction, and these talks grew to
become a forum to express thoughts across a wide variety of topics including politics,
technology, science, sociology, and entertainment. With over 1,700 talks freely available online,
the TED videos have been viewed by over 1 billion users as of 2012. Given the breadth of
content available and the popularity of videos with the general public, there exists a challenge in
narrowing down content for each user based on their unique interests. We used a dataset made
available through the Idiap Research Institute from Martigny, Switzerland to develop a general
audience visualization tool for browsing TED talks. This dataset consists of metadata collected
from the official TED website and includes information such as the talk themes, publication date,
number of views, talk transcripts, and user comments. Though viewers are able to search for
talks by filtering across topic, event, language, and rating on the current TED website, this is a
limited perspective on the richness available within TED talks. We extend on this work by
developing a visualization that allows users to:

e Explore TED talks by thematic content
e |dentify talks across dimensions of interest
e Navigate talk by word concordance within transcript

The target audience for this visualization tool includes a primarily general audience of
consumers interested in identifying TED talks. Given that this audience is diverse across

technological skill levels and familiarity with TED content, there are distinct design challenges
towards developing an appropriate visualization tool. In particular, we balanced the needs of an
expert user in quickly identifying a talk of interest with the needs of a more novice user interested
in browsing through the selection available and fortuitously finding a video of interest.



We present Explore TED, a visualization tool consisting of a Discover TED module, WordView
module and Dogeify TED module. Discover TED allows users to narrow down a talk based on
varying criteria while also providing a comparison of talks based on the number views, favorites,
comments, and words within the talk. WordView provides a resource for users to explore the
content within a talk based on keywords identified in the transcript. Users are able to search for
words within talk, identify where and how often words occur during the talk, and go to segments
of the video where these excerpts are spoken. Dogeify TED creates a humorous Doge meme

(http://knowyourmeme.com/memes/doge) which is dynamic based on transcript key words and

thematic content identified within a TED talk.

Design Process

1. Related work

As preliminary work, we conducted a review of existing visualization approaches towards the
exploration of TED videos and similar collections of clips. The initial curators of this data set,
Pappas and Popescu-Belis, applied a nearest neighbor algorithm incorporating user comments
to provide recommendations on related TED talk videos. They also performed a sentiment
analysis to categorize content within the videos (Pappas and Popescu-Belis, 2013). These
applications were developed from an academic perspective to extract information from the
metadata of TED talks; however this was not translated into a consumer focused resource for
exploration of TED talks. Below we provide examples of more relevant information visualization
based approaches:

Example: Tracking Web Video Topics

Shao, Ma, Lu, and Zhuang (2012) describe a unified framework to analyze a collection of web
videos for topic discovery and visualization. The authors generate a k-partite cluster of features
grouped by similarity of topic. The nodes within the graph network are ranked by popularity and
visualized to allow users to browse topics at multi-level scales. In similar work, Cao, Ngo, Zhang,
and Li (2011) develop a system for discovery, visualization, and monitoring of web videos.
Applying an algorithm based on salient trajectory extraction, the authors generate a topic
evolution link graph. This is used for discovery of videos by topic. The authors define a measure
of saliency for topics based on social popularity and life-span evolution. They then provide a
visualization using a 2D trajectory of how topics trend over time (Figure.1).

The work provided by this research is an interesting approach towards categorizing videos
based on similarity of content, though for the purposes of our project, the algorithmic approach
may not apply since TED Talks have a manually curated list of related videos. Instead, we want
to extend on the visualization of video content. Showing trajectories and trends over time would
be of practical use to users; however it would also be valuable to provide comparisons of
different topics simultaneously. In addition, linking the trends with a topic exploration network
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would be a useful component of the visualization, allowing the viewer to simultaneously identify
trending.
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Figure 1. Trajectory of video topics over time

Example: Videosphere

http://www.bestiario.org/research/videosphere/

Videosphere is a project created by Bestiario, which visualizes the related TED talks in the form
of a sphere. The visualization (Figure 2 & 3) relates similar TED talks with node-link diagram;
links (lines) will be highlighted once relevant videos are selected. Users can select videos from
tags lists on the left side, and each video provides a short description, related tags and its url to
the video on TED.com.
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Example: TED Fellow Collaboration

http://mappr.io/p/tedfellowcollaborations

Created by Vibrant Data, the visualization (Figure 4) represents a network map of TED Fellows’
collaboration. Its nodes represent TED Fellows and the link represents a significant
collaboration. Users can filter the nodes by disciplines, roles and geographical area of the
fellows. TED Fellows are doers, makers, inventors, advocates, filmmakers and photographers,
musicians, scientists and etc.
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Figure 4. Network map of TED Fellows' collaborations

Example: The 2007 State of Union Address
http://www.nytimes.com/ref/washington/20070123_STATEOFUNION.html

This visualization (Figure 5) was once used by the New York Times as a tool to explore the
words used in the State of the Union Addresses over 7 years, from 2001 to 2007. Users can
either search or choose a keyword they are interested in, and then the dashboard will show the
frequency and distribution of that word over years, its context (e.g. how the word is used in the
certain paragraph in transcript) and the word’s comparison with other words of high frequency.
This visualization provides inspiration in ways to visualize the frequencies of usage of the words
across year, as well as present words within context and a different way to compare
frequencies.

Although this work does not directly incorporate TED talks, it provides an inspiration for how
specific words from a corpus, such as as TED talk transcriptions, can be visualized.
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Figure 5. The 2007 State of Union Address

Example: BEERVIZ

Live site: http://seekshreyas.com/beerviz/

Documentation: http://blog.yhathg.com/posts/recommender-system-in-r.html

Dataset: http://snap.stanford.edu/data/web-BeerAdvocate.html

BEERVIZ is a visualization of beer recommendation system, where users can compare, select

and filter beer by style, appearance, taste, aroma and overview information (Figure.6). It presents
an alternative way to visualize similarity between elements within different categories, which
provides inspirations in visualizing related video across themes in our case.
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Flgure 6. Slmllarlty between light beers, BEERVIZ

Example: Bibly
Live site: http://stanford.edu/~garylee/bibly/
Bibly is a visualization created by Gary Lee and Anirudh Venkatesh to visualize word distribution

within the King James Version Bible. Users search for words which are then displayed in
concordance with their location in the Bible. This allows users to quickly identify frequency of
occurrence of words along with their location. We applied a similar approach as Bibly to
visualize transcripts of TED talks within the WordView module.
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Figure 7. Visualizing the word distribution within the KJV Bible, Bibly

2. Data Preprocessing

The dataset we used was originally created by Pappas & Popescu-Belis (2013) to perform a

sentiment analysis of user comments and creating an algorithm for generating user

recommendations (Pappas & Popescu-Belis, 2013a; Pappas & Popescu-Belis, 2013b). They

applied a nearest-neighbor algorithm incorporating user comments to provide recommendations

on related TED Talk videos. Although their dataset has been publicly released, there has been no
work done to create a publicly viewable visualization.

The original dataset was formatted as several independent JSON files containing measures of
TED video metadata retrieved from the web. The fields present in the dataset included:
Talk Title

Talk Description (limited to the first 255 characters)

Talk Transcript

Speaker

TED Event

Film Year

Tags (determined by administrators of the official TED website)

Themes (determined by administrators of the official TED website)

Related Videos (determined by administrators of the official TED website)
Number of Views



The authors provided a Python script packaged with the dataset to demonstrate how to interact
with the data. For this project, the script was modified and expanded on in several ways to
format the data in ways pertaining to the visualization.

In order to be compatible with the Tableau data visualization software, it was required that the
data be transformed from JSON format to CSV format. During the automated transformation, the
script computed several measures which were not present in the original dataset.These
computations included:
e Number of words, computed from the talk transcript using the Natural Language Toolkit
(Bird et al, 2009)
e Number of times a talk had been favorited, computed from data encoding the talks which
individual users had favorited
e Number of comments, computed by traversing and tallying the associated user comment
tree for each talk
e Sentiment analysis of comments, computed using Python’s textblob library (retrieved
from http://textblob.readthedocs.org/en/dev/ ).
e Transformation of the TED talk URL to the associated URL for the embedded video

Speaker gender was coded by hand and added to the resulting CSV data file.

Additionally, a trimmed JSON file was created for use in D3. This file excluded the nearly 130
megabytes of raw user comment data present in the original file, and added the data
computation fields above. In addition, two more fields were added:

e An array of key-value pairs, where each key was a unique word in the talk and the value
encoded the number of times used. Additionally, any word present in a list of function
words derived from this resource was excluded:
http://myweb.tiscali.co.uk/wordscape/museum/funcword.html

e An array containing the 10 most frequently-used words for the talk, drawn from the above
array.

It is important to note that the dataset contained several incomplete entries. Entries which were
missing a TED event field, or who had no clear speaker (as in the case of a band playing music)
were excluded from the visualization. In addition to the entries containing missing data fields, all
entries contained only the first 255-characters of the talk’s description. This was the weakest
part of an otherwise strong dataset, limiting the polish on the final dashboard.

3. Initial Sketches & First exploration with Tableau

We did initial sketches at the same time when we were dealing with the dataset. Inspired by the
examples mentioned above, we came up with several sketches based on the dimensions of the
TED datasets (e.g. transcript, theme, views, comments, publish_date, events, favorite videos
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and etc.), representing some trends over years and the interrelationships between these
dimensions. Following are the pictures of the sketches:

Figure 8. Plotting view counts per theme to time

Figure 9. Plotting length of transcript to number of views

Figure 10. Plotting #favorited to #views
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B .
Figure 11. Plotting #favorited to #comments

Figure 12. Plotting most frequent words in talks by year

Figure 13. Creating relationship network between videos and events
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We explored the different views in Tableau in order to test the technical feasibility of our initial
ideas. We created three initial dashboard prototypes.

Dashboard - Topics and talks

This dashboard allows viewers to view talks’ popularity by topics, as well as explore the relation
between number of views and number of favorites for selected talks in a scatterplot. Clicking a
bar on the left will filter talks according to the selected topic, and clicking a point on the
scatterplot will load the actual talk in the embedded video.
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Figure 14. Screenshot of Dashboard “Topics and Talks”

Dashboard - Themes by years

This dashboard visualizes the TED talks themes by years with a themeriver overview. It allows
viewers to find the most popular talks and popular speakers for each theme (in terms of number
of views and number of favorites).
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Figure 15. Screenshot of Dashboard “Themes by years”
http://public.tableausoftware.com/profile/#!/vizhome/Prototype V1/Themetalkspeaker

Select a theme will filter the related talks, which are encoded with bars according to the measure

of their number of views and number of favorites. Select a specific talk on the left will highlight its
speaker on the right, and click on the speaker’'s name will highlight the others talks given by that
speaker within that themes on the left.

Dashboard - Topics by popularity

This dashboard visualizes the distribution of talks by a field we defined as popularity, which is
calculated as the number of favorites per 100k views. In this dashboard, users can also identify
talks by themes and the year published.

Selecting a talk on the distribution chart will show its theme and title. Viewers can also use a
slider to see the number of popular talks in a selected year, which will be highlighted on the
distribution chart. Selecting a theme will show the distribution of popular talks within that theme
by years.
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Figure 16. Screenshot of Dashboard “Topics by popularity”
http://public.tableausoftware.com/profile/#!/vizhome/TEDTalkv1/Popularityof TEDTalks

4. Prototype Evaluation (Usability testing)

In order to gauge user interest, a short user test was conducted on each dashboard
(Dashboards 1, 2 and 3). A total of four participants were asked to think aloud while exploring
each prototype. After all dashboards had been explored, a short unstructured interview was
conducted to prompt users for their overall thoughts on each visualization.

Users enjoyed the embedded videos and were also interested in some of the interactivity in
general.

However, users reported being overwhelmed by the amount of information on each dashboard.

Additionally, it was apparent that users were not interested in exploring the dataset simply to
discover relationships present in the data. Accordingly, there was no interest expressed
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regarding the changes through time or the scatterplot present in the prototypes. Rather, users
appeared interested in the “tags,” or topics, which described the subject matter present in each
talk.

Users were also confused regarding the interaction with the dashboards themselves. Users did
not realize that it was possible to highlight and filter the dashboards by selecting the associated
data points. We expect this was due in part to the lack of textual cues hinting at the possible
interactions afforded by the dashboard.

The scatterplot in particular seemed confusing to interact with. Besides the lack of user
engagement with the quantitative metrics which were plotted, each point in the scatterplot
provided only small click targets for users to interact with. Additionally, in almost every talk
category there was inevitably an outlier which caused the remaining talks present in the
scatterplot to be clumped together. Selecting a talk in this region was especially tedious due to
Tableau’s requirement that the mouse cursor be moved far away from a given target to “clear”
the tool tip information before the cursor could return to display details for another nearby data
point.

Milestone 1 - Major changes we made

Create a single dashboard to select TED talks

The feedback from the user evaluation and the mid-term peer review showed a large interest for
a single dashboard which could be used to select a TED talk to watch. In addition, we decided
not to pursue visualizing the themes and dates of the talks, partially because users seemed less
interested in these two dimensions. In addition, the dataset predominantly contains talks from
2006 to 2012, which may limit the complete picture of TED talks.

Although it had not been present in any of the dashboard prototypes so far, we decided not to
pursue sentiment analysis for several reasons. Since participants in our tests did not express an

interest for visualizing quantitative metrics of the tals, we reasoned that potential users would
likely not be interested in exploring the sentiment analysis data. The large dataset of user
comments would have caused speed issues in Tableau, especially given the row duplication

which occurs on table joins. Finally, visualizing sentiment analysis may have required an entirely
separate dashboard due to its difference with our other data types.

5. User studies

To better understand what people really care about the TED talks as well as differentiate us from
the TED talks website, we conducted another round of gathering data on potential users. 4 user
interviews and an online survey were used to understand users’ needs and their preferences for
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exploring TED talks. These results helped shape refined design requirements for TED talk
visualization.

Interview and task analysis
We conducted 4 interviews, asking participants about their preferences of exploring TED talks
and their priorities of different dimensions of interests (See Appendix 1 for interview questions).

In general, interviewees reported a preference to browse videos by topics (“tags” in our dataset)
and may follow the related videos in order to find additional talks that they may enjoy. Length of
the video also factored in to interviewees’ decisions in selecting a talk. When asked about the
possibility of a “guided tour” of the visualization, interviewees reported that they would rather
explore the visualization by themselves.

Online survey

In order to sample a wide breadth of TED talk watcher interests, we created a short online
survey. The main goal of the survey was to see which fields potential users would want to use to
sort and filter the available talks. The survey was posted to reddit, Facebook, and UW mailing
lists and received 157 responses. (See appendix 2 for online survey question).

Among all the respondents, 45 (29%) had watched more than 10 talks in the past year, 19 (12%)
watched 7-9 times, 35 (22%) watched 4-6 times, 50 (32%) watched only 1-3 times, while 8 did
not watch any talks.

125 respondents selected that browsing videos by topics as one way in which they would want
to be able to browse videos, with 99 respondents selecting this as the most important way they
would prefer to find videos. 75 respondents selected that they would hope to be able to browse
by the number of times a video had been viewed, but only 16 selected that this would be the
most important way they would hope fo browse videos. The number of times a talk had been
favorited was also important to some people, with 50 selecting that this would be one way which
they would hope to browse, 19 of whom selecting that this would be the most important way they
would want to see the videos.

People were much less interested in browsing videos by the number of comments (13

interested, 1 most important), the TED event that the video was filmed at (37 interested, 4 most
important), or by specific words used in the talks (25 interested, 5 most important). However, for
those who were more frequent watchers of TED talks, there was a higher interest in browsing by
event type or talks given by a specific speaker. For reponsonders who watched more than 10
talks in the past year, 11 of them indicated they would like to select talks by event and 2 of them
selected this as the most important way for decision making.

In general, participants seemed neutral regarding the usefulness of a guided tour which would

describe the possibilities afforded by the visualization (Mean=2.93 out of 1-5 Likert scale,
SD=1.23)
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Based on the interview and survey results, we stepped back reviewing our previous design and
decided to address the user needs by building two dashboards. Survey questions are listed in
Appendix 2.

Milestone 2 - Refine Dashboards

Dashboard 1 - Discover TED

Discover TED is an interactive Tableau dashboard, which provides prominent way to view talks
by topics. This dashboard was based off of the “Topics and Talks” dashboard (Figure 14) above,
but with a much higher focus on finding talks rather than exploring potential relationships
between quantitative metrics.

Users in our survey reported that viewing talks by topics was the most important to them. In

order to cater to this need, we decided that our visualization would contain a prominent way to
view talks by topic. Packed bubble plots contain several drawbacks such as the lack precise

comparison of values, general lack of labels, and difficulty selecting the smaller bubbles.

However, the benefits of being able to view a wide range of data in a small space were thought to
outweigh these drawbacks. Additionally, a packed bubble plot seemed to invite more interactivity
than a bar chart.

Based on the results of our user testing, we removed the scatterplot on Dashboard 1 and
replaced bar charts with bubbles to encode topics and talks (Figure 17).

Number of views
48173 10,157.85

Tag Explorer Talk Explorer

Clicking a tagwill ilter the talks to the right

Britta
Riley: A

Bubble size: number of views
Circle size: number of times the tag has been used Bubble color: number of favariies

SIMON SINEK

HOW GREAT LEADERS INSPIRE ACTION

Figure 17. Screenshot of 1st iteration of Dashboard 1
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However, using bubbles makes it difficult to see all of the talks and topics since most bubbles do
not contain a text label. This means users must hover over the bubbles one by one to get
information, which becomes particularly tedious when the titles of the talks themselves are
encoded as bubbles. In response, we switched the encoding of talks to a bar plot and limited the
number to just the top 10 (by number of views) for each topic. Additionally, we added related
talks to the dashboard as users indicated this need in the interviews. We ended up with the

dashboard shown in Figure 18.

Search Talks by Tags
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~
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naking it pessible to control vimual objects, and even physical ele
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| Related Video
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Figure 18. Screenshot of 2nd iteration of Dashboard 1

Our user tests of this dashboard found:

Overall, exploring talks by topics was a very useful feature for participants

was appreciated by participants, although some of the

[ J
Watching video on the dashboard
links were broken
The option to search by tags was useful for participants
Participants would have liked to know more results instead of top 10 talks (e.g. “But what
if | wanted to see more?”)
[ J

descriptions

The description did not seem to match with the video and on occasion included multiple

The information on tooltip was confusing
Several participants didn’t know exactly how to interact with the visualization (e.g. click a

bar to load the video)

To address these problems, we removed the broken url and fixed the descriptions, as well as
showed all talks ranked in descending order. In addition, we added more textual hints (both within
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the tooltip and right above the section) to indicate possible interactions. Considering users’
needs in selecting talks by different metrics (the most important two being number of views and

number of favorites), we added options to switch different metrics for bubbles and bars (Figure
19)

TED Talk Explorer

Click a talk on the bar chart to load the video. Click a bubble to filter the talks by topic. Adjust the filters on the right to refine your search.
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11 Bofe Taylor's stroke of insight

Bubbies encode..
Pranav Mistry: The thrilling petenti. e —
Steve Jobe How 1o Ive Defone youL.
Talk title
Pattee Maes and Pranay Mistry de. (A} hd

-
Simon Sinck: How great lesders in. i

Brené Brawn: The power af vulner

. I . Futune

Arthur Benjamin does & . s

Hars Realing shows the best stats . -

Fisnbedt: Gilbert om rurtrinn frea ot Specific topic
Culture N

Bars show... Math () -
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flom Lomiarg sets glosal prior. || GGG - ::
Hans Roslirg: Let my datasst cr.._ 1
Emily Oster fips our thinking o.. [ = =<1.295 views
Nardan Nitiani's ideas for Inci. | NG :
Hars Rosling: Asia's rise « 'm\'.._ B, 465,540 vie

Figure 19. Screenshot of 3rd iteration of Dashboard 1

Considering the consistency with the branding of TED talks, we considered using the TED red

as the theme color for our dashboards. To increase the usability for people with color vision
impairment, we carefully selected different red colors with sufficient luminance contrast.

However, the feedback from the participants were in general negative, pointing out the overall
theme was too distracting and irritating for them to focus on the content. (Figure 20)
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TED Talk Explorer

Click a talk on the bar chart to load the video. Click a bubble to filter the talks by topic. Adjust the filters on the right to refine your search.
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Figure 20. Screenshot of 4th iteration of Dashboard 1
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Figure 21. Screenshot of 5th iteration of Dashboard 1
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Replacing the TED red themes (Figure 21), we then did another round of evaluation with the
dashboard, and found that:
e The textual hints were clear and helpful
e Participants were confused to see the topics “back filtered” when selecting a specific talk
e Participants would have liked to know how many total results were returned when
searching topics (how many talks they have access to for a selected topic)
Participants did not realize that the related talks were only related to the selected talk
Participants prefered to use the filter control on the left
Some of them did not know the difference between TED and TEDx (event type)

To fix these problems, we lowered the hierarchy of “Related Talks” by decreasing its title’s font
size to indicate its relation with “Selected Talks”; besides, we added the number of accessible
talks for a selected topic; we also moved the filter control to the left and added a short
description of the event type. This resulted in our final design of Dashboard 1, which will be
introduced in detail later in the next section.

As potential users did not feel strongly about a introductory guided tour of the visualization
(informed by both the interview and online survey), we decided that it was not important to create
one. Instead, we hoped that placing contextual hints would give users the understanding they
needed to explore the visualization.

Dashboard 2: WordView

Based on the prior task analysis and survey, we identified a need to allow users to explore
content within a talk. Given that the TED dataset contained transcripts, we developed a word
concordance visualization called WordView. At the overview level, WordView allows users to
identify frequency of words within a talk. At the zoom-and-filter level, users are able to select
specific words that they would like to see concordant with the TED Talk. At the
details-on-demand level, users are able to view an excerpt of the transcript within the context of
the TED Talk.

We selected D3 to build the WordView visualization due to the added expressiveness of a
visualization grammar compared to the visual analysis language of Tableau (Heer, 2014). D3
also provided greater flexibility in dealing with the dynamic calculations required to work with a
large transcript based dataset. As part of preprocessing, we calculated the word frequencies
within each transcript (removing stop words such as “a”, “and”, “the”, “or”, etc). We stored this

information, along with the full transcript, talk description, and talk title as JSON files for each

TED Talk.

The WordView visualization is inspired by Lee and Venkatesh’s Bibly concordance visualization
of the Bible. Users select a TED Talk by title and then search for words within the transcript of
that given talk. Both the talk and word search bars are implemented as autocomplete dropdown
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menus using the jQuery Ul. Once a word has been selected, the frequency occurrence of that
word is shown on a bar plot. The transcript is divided into 30 word segments from which
frequency of word occurrence is calculated. Hovering on the bars provides a transcript excerpt
containing the word of interest emphasized (Figure 22).

Hans Rosling: Global population growth, box by box
Deseription: The world's population will grow to ¢ billion over the next 50 years -- and only by raising the living
standards of the poorest can we check population growth. This is the paradoxical answer that Hans Rosling unveils at
TED@Cannes using colorful new data display technology (you'll see).

[Enter] a Talk: [Hans Rosling: Global |

[Enter] a Word: |werld 33 Occurrences of WORLD in Transeript
4
%: i
34
&)
=
o il
o)
11
£ o
g
g
=
ol
Start of Talk End of Talk
Excerpt:

In the industrialized world, people were healthy, educated, rich, and they had small families. And their aspiration was
to buy a car. And in 1660, all Swedes were saving to try to buy a Volvo like this. This was the economic level at which
Sweden was. But in contrast to this, in the developing world, far away, the aspiration of the average family there was
to have food for the day. They were saving to be able to buy a pair of shoes. There was an enormous gap in the world
when [ grew up.

Figure 22. Screenshot of the 1st iteration of Dashboard 2

As part of the iterative design process, we conducted user testing on the WordView
visualization. The primary findings from the study included:
e Users did not initially discover that hovering on bars provided a transcript excerpt.
e When entering a TED Talk title into the search bar, users had to know the exact title of a
talk in order to find a match.
e Though participants understood the graphical representation and found it a fun
experience, they also noted the limited utility of the tool.

To address each of these challenges within the second iteration (Figure 23), we first embedded
the TED Talk video alongside the word concordance graph. This allows users to interact with the
graphical visualization while retaining a tangible connection to the TED Talk video. We also
addressed the issues of recognition versus recall for the Talk Title search bar by changing the
search to match by characters throughout the title string rather than require a first n-character
match. We also provided instructions for the user to hover on the bars as a way to view the
transcript excerpt.
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Noel Bairey Merz: The single biggest health threat women face

Description: Surprising, but true: More women now die of heart disease than men, yet cardiovascular research has
long focused on men. Pioneering doctor C. Noel Bairey Merz shares what we know and don't know about women's heart
health -- including the remarkably different symptoms women present during a heart attack (and why they're often
missed).

[Enter] a Talk: [Noel Bairey Merz: The
[Enter] a Word: heart 38 Oceurrences of HEART in Transcript
(hover on bar for transcript excerpt)

Frequency (per 30 words)
in

1 C. NOEL BAIREY MERZ
THE SINGLE BIGGEST HEALTH THREAT
WOMEN FACE

oL
Start of Talk End of Talk
Excerpt:

We need to be as good as the breast cancer campaign to address this crisis. Now sometimes when people see this,
hear this gasp. We can all think of someone, often a young woman, who has been impacted by breast cancer. We often
can't think of a young woman who has heart disease. I'm going to tell you why. Heart disease kills people, often very
quickly. So the first time heart disease strikes in women and men, half of the time it's sudden cardiac death -- no
opportunity to say good-bye, no opportunity to take her to the chemotherapy, no opportunity to help her pick out a
wig.

Figure 23. Screenshot of the 3rd iteration of Dashboard 2

User testing on this iteration of WordView provided generally positive results with the
interactions. However a problem consistently identified by users was the lack of connection
between the concordance graph and the TED Talk video. Users expected to go to specific
segments of the TED Talk where the transcript excerpts occurred. This would add overall utility
to the visualization as a tool to not only identify frequently occurring words and their location
within the talk, but also to jump to segments of interest within a TED Talk video.

We were limited in addressing the user needs identified within the second iteration of testing due
to the currently available dataset, which does not provide timestamps associated with the
transcript. However, within the TED Talk website, timestamps are provided for transcripts. We
iterated on the WordView visualization with a demonstration of feasibility for integrating the
concordance graph with the TED Talk video. This first involved manually indexing the
timestamps found on the TED Talk website with their location in the transcript. The timestamps
then provide a reference from which transcript excerpts are linked to location within the TED
Video. This iteration of WordView allows users to go to segments of the TED Talk video
identified within the transcript excerpt, which will be discussed in detail in next section.

Dashboard 3 - Dogeify TED talks

While the main goal of the project was to create something that was functional and useful when
looking for a TED talk, we also wanted to add an element of humor and delight to the project. To
accomplish this we created Dogeify TED. Dogeify TED aims to use the transcript data to create

a Doge meme picture for every talk in the database dynamically.
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With the trimmed JSON file generated using data preprocessing as a data source, we used
JQuery, HTML, and CSS to generate the DOGE meme image. Text color, placement, and
content are randomized each time the image is loaded, leading to mostly amusing results.

The very first iteration of the Dogeify TED (figure 24) was created using the raw transcripts as a
source for the data. This meant that the source 130-megabyte JSON file was loaded to access
the transcripts, making it impractical to host over the web. To solve this problem the JSON file
was trimmed during pre-processing as mentioned above. We replaced the transcripts with word
frequencies of words in the transcript and a list of the top ten words by frequency. The image
was rendered on the canvas element in HTML 5.0. Text color and placement was randomised
and ‘Comic Sans MS’ (as is the norm for doge memes) was used as the font. As you can see in
the image below the first iteration was not styled.

lick to generate

Jack Horner: Shape-shifting dinosaurs

e *.{\ ’ ;“‘",bm\_’ﬂ
4 : —

Figure 24. Iteration 1 of Dogeify TED

—

The second iteration ( figure 25) used a more optimised algorithm to generate the picture. The
page was also styled using CSS to better suit the theme of TED talks and also of doge. To add a
litle more value to the dashboard we also embedded the video like we have in the other
dashboards ( figure 26).

dogeify TED dogeify TED

very fricﬁ‘ufoh~ mugnosaurs
—

"~ wow p ' b . ,iJ
% X JACK HORNER
N i SHAPE-SHIFTING DINOSAURS
— vy

Doge.pls
Figure 25 & 26. Iteration 2 of Dogeify TED.
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The text on the button to toggle between the photo and the video was kept deliberately trivial to
stick with the theme. This iteration was used as the final one as we focused more on WordView
and TED Explorer.

Final evaluation of visualizations

Dashboard 1 - Discover TED

The final design of Dashboard 1 is shown in Figure 27. Its main goal is to let users explore talks
by topics, which is highest demand according to the user studies. The dashboard contains four
major areas, the TED topics, the talks for select topics, the video section to load a selected talk
and the filter control. The tasks supported by the visualization include:

Identifying the ranking of topics by different metrics

e Sorting the talks by different metrics
e Selecting and watching a talk video by topics, speakers and their gender, event types
e Reading description and finding related talks for a specific talk
TED TALK EXPLORER
TED topics Click a bubble to filter talks by topic  Top talks for selected topic Click a talk (bar) to load the video
Filters Viewby [Total talks with topic - Viewby | Number of views -
Adjust the fiters 1o | Double dlick the whitespace to unfilts: Selected Topic: All (1078 talke)
refine your search Ken Robinson says schools kill creativity - 10,157 856 views A
Jill Bolte Taylor's stroke of insight - 8,253,007 views
Speaker gender Pranav Mistry: The thrilling potential of SixthSense technology - 7 205,040 views
[CRE David Gallo shows underwater astonishments - 7,233,825 views
i ;‘ Female Pattie Maes and Pranav Mistry demo SixthSense - £,253,673 views v
O Male
Selected talk
Event Type
® an
O TED
) TEDx
KEN ROBINSON
Select by title HOW SCHOOLS KILL CREATIVITY
(Al -
First 255 characters of description: Sir Ken Robinson makes an entertaining and
profoundly maving case for creating an education system that nurtures (rather than
Select by speaker uncermines) crestivity. Creativity expert Sir Ken Robinson challenges the way wie're
(Al - educating our children, He champions a radica
Talks related to selected talk: 19 related talks
Select by topic Elizabeth Gilbert on nurturing creativity ~
(A e Richard St. John's 8 secrets of success
Sir Ken Robinsen: Bring on the learning revolution! v
TED TALK EXPLO TED
ar 2012. hity
Description Tag Explorer Top Talks Top Talks2 Related Talks Ed #2 Filter By Tags Sheet 5 s 4 y I3

Figure 27. Screenshot of Dashboard 1
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Overview and Detail Views

According to Schneiderman (1996), visualizations should start with an overview of the data. As
an overview for the dashboard, the TED topics are represented by packed bubbles. As users
care more about the topics with a higher rank and their relative popularity, using bubbles to
encode quantitative values seem to be a fair choice. In terms of details-on-demand, hovering
over the bubbles will show the number of talks associated with the topic, as well as a contextual
hint indicating possible interaction (Figure 28). Instead of using different attributes to encode
bubbles, we provide an option for users to select different metrics to visualize bubbles and
double-encode them with both color and size (Figure 29). Therefore, the bubbles only convey a
single dimension at a time, which attenuates the cognitive load for users, particularly those who
with color vision deficiency (Few 2012, Chapter 6).

A
| Culture (Talks with this topic : 313)

K 1o RS | W e L

Figure 28. Details-on-demand & contextual hint

i, P N N
View DY | Total talks with topic -
Total talks with topic

Hurmber of views

Number of comments

Murmber of times favoritea

Double clig

Figure 29. Option of switching between different metrics

For the list of talks by selected topic, we provide the option for users to select different metrics to
rank the talks by. Users liked the idea of showing the top talks for a given metric and topic.
Therefore, we rank the bars in a descending order according to the metrics selected. An
additional benefit of using bar charts for this ranking is that bars are one of the best choices to
encode quantitative data in ranking graphs (Few 2012, Chapter 6). In order to support
details-on-demand, hovering over a bar will cause the tooltip to show information related to the
talk (e.g. the title, date filmed, number of views, number of favorites, number of comments, and
number of words), as well as a contextual hint indicating possible interaction with the bars
(Figure 30).
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Figure 30. Details-on-demand & contextual hints

The “Selected Talk” section contains three parts: the video, the description of the talk, and the
other talks related to the selected talk. The description section only contains the first 255
characters of the description due to a limitation of the source dataset. The “Related Talks”
section contains text, but no bars, so that it is visually differentiated from the “Talks for Selected
Topic” section above.

Interactions
e Selecting a bubble will filter the talks associated with the topics on the right
e Selecting a specific talk from the bar chart will load the video, description, and related
talks for the selected talks
Filters are global, meaning they control both the topics and selected talks
Topic, talk, and author filters allow users to search by typing keywords, or selecting from
the dropdown list

Visual Design

Considering the users with color vision deficiency, we customize the color palette for large
contrast in luminance (Stone, 2014). We removed redundant border lines of each section and
used light gray to indicate functional areas (such as the filter control and metrics option box) to
maximize the data-ink-ratio (Tufte, 1983).

Limitation

There are several limitations of the dashboard. The first is that the description and the related
videos can only be updated by clicking a particular talk. In addition, the visualization must load a
particular talk by default, which may confuse users as to why a talk, description, and related

videos appear without user action. The second limitation is the lack of detail in using packed
bubble charts. A zoom feature would probably erase this problem but is not supported by

Tableau. Other solutions include using D3 and JavaScript to integrate an updated section with
the dashboard. The third limitation, which has accompanied us throughout the design process,

is how to indicate possible interactions and provide more interactions within the dashboard. For
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example, the dashboard doesn’t provide an easily understandable way for users to unfilter their
selection to return to a data overview.

Dashboard 2 - Wordview

The WordView dashboard has undergone several iterations to improve its utility and usability
(Figure 31). Based on the initial user studies, we designed a visualization that allows users to
quickly identify content through a talk based on word concordance. The tasks supported in the
visualization include:
e Searching for TED Talks by matching strings within the title
e |dentifying which words frequently occur within a transcript and where in the transcript
they occur
Examining excerpts of the transcript containing keywords of interest
Going to segments of the TED Talk video containing an excerpt

WordView

Hans Rosling: Religions and babies

Description: Hans Rosling had a question: Do some religions have a higher birth rate than others -- and how does this
affect global population growth? Speaking at the TEDxSummit in Doha, Qatar, he graphs data over time and across
religions. With his trademark humor and sharp insight, Hans reaches a surprising conclusion on world fertility rates.

[Enter] a Talk: Hans Rosling: Religic
[Enter] a Word: will 27 Oceurrences of WILL in Transeript
(hover on bar for transcript excerpt)

N

@
v

Frequency (per 30 words)
- S

HANS ROSLING
RELIGIONS AND BABIES

o
Start of Talk End of Talk
Excerpt:

You can see that it's like three billion missing here. They are not missing because they've died; they were never born.
Because before 1980, there were much fewer people born than there were during the last 30 years. So what will happen
now is quite siraightforward. The old, sadly, we will die. The rest of you, you will grow clder and you will get two billion
children. Then the old will die. The rest will grow older and get two billion children. And then again the old will die and
you will get two billion children. (Applause) This is the great fill-up. It's inevitable.

Figure 31. Screenshot of Dashboard 2

Overview and Detail Views

At an overview level, users are presented with a title and description of a talk. This visualization
is developed for users who have a particular talk in mind to explore. A search bar prompts users
to enter a word of interest. Alternatively, clearing out the word search bar will generate a
dropdown list of the top ten most frequently occurring words in the transcript (Figure 32). When
a word has been selected, the empty graph populates as a bar chart. We encode time on the
transcript as length on the x-axis while frequency of occurrence for a word is encoded as length
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on the y-axis. Each bar represents a 30 word partition of the transcript, with the height of the bar
encoding the number of times a word was spoken in that 30 word partition. This overview allows
users to quickly visualize the landscape of the the TED Talk based on words concordant within
the transcript (Figure 33). Within our evaluation, users are able to effectively interpret the
concordance visualization. They are able to recognize that the bars represent locations within
the talk where a keyword was spoken. Users were less clear on how to identify which words
were most frequently spoken, only realizing the most frequent terms were displayed on the
search bar after clearing out a previously searched word.

[Enter] a Talk: Hans Rosling: Global

[EnterlaWord: ||

World 33
17 will 19
B Billion 18
—
r§ T Population 16
g y Two 11
o
2! T Can 10
=
2 4 Child 10
& - Poorest 10
=
g | Survival 10
(=2
- | Children 9
=
o]
Start of Talk End of Talk
Figure 32. Dropdown list of the top ten most frequently occurring words
[Enter] a Talk: Hans Rosling: Global
[Enter] a Word: 33 Occurrences of WORLD in Transeript
(hover on bar for transcript excerpt)
3 _
% 4
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o
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=~
é i
e
S
o
=
= _
0 -

Start of Talk End of Talk

Figure 33. Overview of words concordant
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[Enter] a Talk: Hans Rosling: Global

[Enter] a Word: world 33 Occurrences of WORLD in Transcript
(hover on bar for transeript excerpt)

HANSROSLING

Frequency (per 30 words)
L

Start of Talk End of Talk
Excerpt:

In the industrialized world, people were healthy, educated, rich, and they had small families. And their
aspiration was to buy a car. And in 1960, all Swedes were saving to try to buy a Volvo like this. This was
the economice level at which Sweden was. But in contrast to this, in the developing world, far away, the
aspiration of the average family there was to have food for the day. They were saving to be able to buy a
pair of shoes. There was an enormous gap in the world when I grew up.

Figure 34. Hovering over bars for excerpt of transcript

At a details-on-demand level, users can further view the context in which words are spoken by
hovering over the frequency bars. This generates an excerpt of the transcript below the graph
(Figure 33). The words are bolded for visual prominence and we encoded the hover interaction
with color (orange). We made the hover interaction persistent so that the transcript excerpt is

linked to the location of the talk on the graph. As a result, the colored orange encoding remains
after the user has moused out of the bar of interest (unless they mouse over another bar). We

also relate the concordance graph with the TED Talk video by providing an option for users to go
to segments of the video containing the transcript excerpt. Evaluations with users found that the
detailed view was a helpful resource to relate word frequency (a more abstract metric) with

contextual information such as the transcript excerpt or TED Talk video. Users enjoyed the ability
to navigate to different segments of the TED Talk, making it a valuable resource for quickly
viewing a segment of interest within the talk. Users did express initial confusion however when
the transcript excerpt was displayed and the number of words highlighted in the excerpt did not
match the frequency on the bar chart. This is due to the 30 word partition used to define word
frequency. The excerpts contain more than thirty words and as result may show highlighted

words from adjacent bar segments.
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Lisa Margonelli: The political chemistry of oil

Description: In the Gulf oil spill's aftermath, Lisa Margonelli says drilling moratoriums and executive ousters make
for good theater, but distract from the issue at its heart: our unrestrained oil consumption. She shares her bold plan to
wean America off of oil -- by confronting consumers with its real cost.

[Enter] a Talk: |Lisa Margonelli- The p!

[Enter] a Word: oil 64 Occurrences of OIL in Transcript
(hover on bar for transeript excerpt)
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E
=
U_u-15 1:26 303 4134 6:08 810 9:50 11:28 1317 1426 16:00 17:24
Start of Talk End of Talk > =, 0550_4) em==o @
Excerpt:
One of the things that's happened because of this is that, since 1969, the country of Nigeria, or the part of Nigeria that
pumps oil, which is the delta - which is two times the size of Maryland - has had thousands of oil spills a year. I
mean, we've essentially been exporting oil spills when we import eil from places without tight environmental
regulations. That has been the equivalent of an Exxon Valdez spill every year since 1969.
| Go To Video Segment |
Figure 35. Using transcript excerpt to direct to the associated segment of the video
Limitation

Future steps for WordView involve generalizing the third iteration across all TED Talk videos. To
do this we must address two challenges: 1) automating the indexing of timestamps with location
in the transcript, and 2) connecting directly with the TED Talk video (currently the video is
downloaded and hosted on the local web server to allow for the seeking function). Both these
challenges can be addressed in the future by working directly with the TED Talk API. A

Dashboard 3 - Dogeify TED

Dogeify TED wasn’t something that we planned to extensively test as it was just a value addition
and not a key for the project to succeed. But we did note that other people who were shown this
had a positive reaction to this. We were able to induce a smile, a chuckle and in some cases
even a laugh from the people who used this. Thus we feel that Dogeify TED served its purpose.
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Plans for the future

Word Frequency Data

Due to our inability to wrangle with the large amount of data that was generated using the word
frequency we were unable to import into Tableau in a meaningful way. We plan to create another
dashboard which can use that data to allow people to search for talks by the actual words
spoken in them. This will open up a new form of exploration. On the analysis side, we can use
this data to find the popularity of words over time broken down by themes and topics. This can
help us create some compelling textual visualizations.

Time Data

The dataset we used had details on the date talks were filmed and published. This data was not
utilized right now as user testing revealed that this was not something that most people used
browse talks by. We hope that we can find a way to incorporate this data in a meaningful way
into the visualization so that instead of remaining unused it can add value to the visualization.

Publish Online

We plan to publish this project online. Before we can do this we need to refine the landing page
that we created (Figure 36). Code written to generate the doge also needs to be optimized and

Explore TED

‘Welcome to the Explore TED.

On your left you'll find 3 visualizations that we created to
explore the world of TED talks. This was done as a part of our
Information visualization class(HCDE 511).

Following the "Rapid Iterative Testing and Evaluation"
method we created a Tabelau visualization that can help you
find a talk to watch. We also created an interactive
concordance using D3 to explore the words of TED . Finally
we created a dynamic doge generator( admittedly our favorite
out of the three) which creates a doge meme using the top
words in a talk.

Have fun checking them out!

IDIAP Institute

Figure 36. Current landing page of TED Talk Explorer
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Use the TED API

The dataset we used indexed talks published up to 2012. Using the TED api that is publicly
accessible it is possible to make the dataset current and make it update automatically. This is
essential to have a comprehensive visualization. It will also help us solve some of the issues we
have had with missing urls and incomplete description data.

Implement the Final WordView dashboard
The video segment seeking was done manually to show that it was feasible. Using the API we
want to have this data available for all of the videos.

Use the Tableau Javascript API

We were unable to toggle between different chart types in a dashboard. As per Polle’s advice we
plan to use Tableau's javascript APl to make this switch possible and also enable some
advanced interactions which will solve the problems we face with selecting bubbles in our final
TED Explorer dashboard.
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Appendices

Appendix 1: Interview questions
Part 1:
How often do you watch TED Talks?
How do you currently go about selecting a TED talk?
What makes a TED talk interesting to you?
How relevant are these factors in helping you pick a TED talk?
Tags of the talks
Popularity of the talks
Number of times a talk has been viewed
Number of times a talk has been favorited
Event of the TED talk
e Review of comments on the talk
What do you typically do when you want to watch a TED talk?
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How frequently do you follow the related videos?

Would you enjoy a guided tour of the visualization?

Do you read the comments of the talks?

What else information would you like to know about TED talks?

Part 2:
Use the following dashboard to find a TED talk you may be interested in viewing. Think aloud as
you explore the visualization.

Appendix 2: Survey Questions

1. How many times have you watched a TED talk in the past year?

e None

o 1-3

e 4-6

o 7-9

e 10 or more

2. If you were exploring a dataset of TED talks to find interesting videos to watch, on which
criteria would you want to filter them?

# of views

# of comments

Video Tags (e.g. Technology, Music)

# of favorites

TED event

Count of specific words used in the talks

Other:

3. Which of the below ways to filter TED talks would be THE MOST IMPORTANT to you?
# of views

# of comments

Video Tags (e.g. Technology, Music)

# of favorites

TED event

Count of specific words used in the talks

Other:

4. How useful would a guided tour/tutorial of an interactive visualization be for you the viewer?
1 2 3 4 5

Not useful (1) <----------=-mmmm--- > Very Useful (5)
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