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BSDF Background

− Basis for including 
daylighting and shading 
systems in simulations
− Lighting simulations 

(sun & skylight)

− Energy simulations
(angular dependent 
solar gains)

− Already implemented in 
various tools
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BSDF Background

Bidirectional Scattering Distribution Function

− Photometry of façade systems
(Complex Fenestration Systems – CFS)
− BSDF: scattering
− BRDF: reflection
− BTDF: transmission
− BSDF = BRDF + BTDF

− Light distribution as function of 
incident light 

− Analogous to luminous intensity 
distributions for electric systems source: wikimedia.org
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BSDF Basics

Rendering equation

(𝜃𝑖 , 𝜑𝑖)  incident direction 

(𝜃𝑠, 𝜑𝑠)  scattered direction

BSDF(𝜃𝑠, 𝜑𝑠; 𝜃𝑖 , 𝜑𝑖)  BSDF

Li(𝜃𝑖 , 𝜑𝑖)  radiance/luminance in incident direction

Ls(𝜃𝑠, 𝜑𝑠) radiance/luminance in scattered direction

further reading:
Kajiya J. T.: The rendering equation. SIGGRAPH Comput. Graph. 20, 4 (1986), 143–150.

Nicodemus et al.: Geometrical Considerations and Nomenclature for Reflectance. 
NBS Monograph 160, U. S. Dept. of Commerce, 1977.

𝐿𝑠 𝜃𝑠, 𝜑𝑠 =  න
0

2𝜋

න
0

𝜋

𝐿𝑖 𝜃𝑖 𝜑𝑖 𝐵𝑆𝐷𝐹 (𝜃𝑠, 𝜑𝑠; 𝜃𝑖 , 𝜑𝑖) cos 𝜃𝑖 sin 𝜃𝑖𝑑𝜃𝑖𝑑𝜑𝑖
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BSDF Basics

Differential definition

BSDF(ωi,ωs) BSDF 

dL(ωs)  differential radiance/luminance 
  to scattered direction s

dE(ωi)  differential irradiance/illuminance 
  from incident direction i

Differential Scattering Function, DSF

BSDF(ωi,ωs) = dL(ωs) / dE(ωi)

DSF = BSDF(ωi,ωs) * cos(θs)
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BSDF Basics

Physical plausibiliy

i. Positivity

BSDF(𝜃𝑠, 𝜑𝑠; 𝜃𝑖 , 𝜑𝑖) ≥ 0

ii. Helmholtz reciprocity

BSDF(𝜃𝑠, 𝜑𝑠; 𝜃𝑖 , 𝜑𝑖) = BSDF(𝜃𝑖 , 𝜑𝑖; 𝜃𝑠 , 𝜑𝑠)

iii. Energy balance: albedo bounded by 1

𝑎 𝜃𝑖 , 𝜑𝑖 =  න
0

2𝜋

න
0

𝜋

𝐵𝑆𝐷𝐹 (𝜃𝑖 , 𝜑𝑖; 𝜃𝑠 , 𝜑𝑠) cos 𝜃𝑠 sin 𝜃𝑠𝑑𝜃𝑠𝑑𝜑𝑠  ≤ 1
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Example: Venetian blinds @ 0° tilt

0° 20°

40° 60°

Example: HELLA AF 60
www.hella.info

http://www.hella.info/
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Example: Venetian blinds @ 45° tilt

0° 20°

40° 60°

Example: HELLA AF 60
www.hella.info

http://www.hella.info/
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BSDF – Analogous to LIDCs for luminaires

Example: Zumtobel VAERO
www.reluxnet.relux.com

http://www.reluxnet.relux.com/
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ISO/CIE 10916:2024

New Annex B: Comprehensive hourly calculation

− Matrix based daylight calculation method 
relying on BSDF data

− 3-Phase-Method

I = VTDS
I … result, e.g. annual illuminance values
V … view matrix, relating measurement points with patches at interior of façade 
T … transmission matrix, i.e. BTDF (transmission component of BSDF)
D … daylight matrix, relating patches at exterior of façade with sky patches
S … annual sky matrix
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ISO/CIE 25176

SCOPE

This document applies to the broad range of materials 
and systems, e.g. fabric shades, venetian blinds, 
prismatic glass, etc., that are used on windows and 
skylights to control daylight, sunlight, glare, privacy, 
and view to the outdoors. It specifies procedures for 
producing comprehensive angle-dependent, solar-
optical scattering data that can then be used to 
compute a wide range of performance metrics.

This document specifies procedures for:

» characterizing angle-dependent, optical properties (transmittance, reflectance, absorptance) of glazing and shading 
materials and systems, i.e. "complex fenestration systems" (CFS) and then

» generating tabulated bidirectional scattering distribution function (BSDF) data sets for use as input to simulation 
tools or standardized calculation methods such as the comprehensive hourly calculation method defined in ISO/CIE 
10916:2024.
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International Harmonization in IEA SHC Task 61 / EBC Annex 77

Completed IEA SHC Task 61 / EBC Annex 77: 
Integrated Solutions for Daylighting and 
Electric Lighting (https://task61.iea-shc.org/)

Analysis and Evaluation Report

» Review of currently used methods

» Round Robin test

Online: 
https://doi.org/10.18777/ieashc-task61-2021-0012

https://task61.iea-shc.org/
https://doi.org/10.18777/ieashc-task61-2021-0012


Seite 20David Geisler-Moroder | 24th Intl. Radiance Workshop 2026 | Seattle, WA

International Harmonization in IEA SHC Task 61 / EBC Annex 77

Completed IEA SHC Task 61 / EBC Annex 77: 
Integrated Solutions for Daylighting and 
Electric Lighting (https://task61.iea-shc.org/)

White Paper

» BSDF definitions

» Scope

» BSDF resolution

» Proposed BSDF generation procedures

» Proposed characterization types for various kinds of daylight systems

Online: 
https://doi.org/10.18777/ieashc-task61-2021-0001

https://task61.iea-shc.org/
https://doi.org/10.18777/ieashc-task61-2021-0001
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Proposed structure

» Introduction

» Scope

» Normative references 

» Terms, definitions

» BSDF data resolution

» BSDF generation procedures

− BSDF generation procedure for microscopic systems

− BSDF generation procedure for macroscopic systems

» Reporting of additional information

» Annexes
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BSDF data resolution

» Low-resolution BSDF
average patch sizes between 0.0239 sr and 0.1373 sr
(i.e. cones with full opening angles of 10° to 24°)

Examples: Klems, Tregenza, Tensor tree 24 x 24

» High-resolution BSDF
average patch sizes less than 0.0239 sr
(i.e. cones with full opening angles less than 10°)

Examples: Tensor tree 25 x 25 or higher

Klems (145 x 145)

Tensor tree 26 x 26
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Proposed structure

» Introduction

» Scope

» Normative references 

» Terms, definitions

» BSDF data resolution

» BSDF generation procedures

− BSDF generation procedure for microscopic systems

− BSDF generation procedure for macroscopic systems

» Reporting of additional information

» Annexes
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Image: gemini.google.com
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Image: www.hella.info

http://www.hella.info/
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Annexes

» Angular bases for BSDF discretization

» Incident directions for goniophotometric measurements

» Interpolation of goniophotometer measurements

» Validation of the direct-hemispherical transmittance values

» Data format for tabulated BSDF data sets

» Preparation of proxy geometry for inclusion in BSDF data file

» Example procedure for fabric shades

» Example procedure for venetian blinds

» Generation of tabulated BSDF data with high spatial resolution

» Applicability of parametric models in the BSDF generation for 
macroscopic systems
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Annexes
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Annexes

» Angular bases for BSDF discretization

» Incident directions for goniophotometric measurements

» Interpolation of goniophotometer measurements

» Validation of the direct-hemispherical transmittance values

» Data format for tabulated BSDF data sets

» Preparation of proxy geometry for inclusion in BSDF data file

» Example procedure for fabric shades

» Example procedure for venetian blinds

» Generation of tabulated BSDF data with high spatial resolution

» Applicability of parametric models in the BSDF generation for 
macroscopic systems

Image: gemini.google.com
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Annexes

» Angular bases for BSDF discretization

» Incident directions for goniophotometric measurements

» Interpolation of goniophotometer measurements

» Validation of the direct-hemispherical transmittance values

» Data format for tabulated BSDF data sets

» Preparation of proxy geometry for inclusion in BSDF data file

» Example procedure for fabric shades

» Example procedure for venetian blinds

» Generation of tabulated BSDF data with high spatial resolution

» Applicability of parametric models in the BSDF generation for 
macroscopic systems
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BSDF Generation (i) – Measurement-based

Get files at:

https://universe.uibk.ac.at/s/2Waw23CYj8s8Cxz 

➢ 01_measuremend_based 

https://universe.uibk.ac.at/s/2Waw23CYj8s8Cxz


David Geisler-Moroder | 24th Intl. Radiance Workshop 2026 | Seattle, WA Page 36

Image: gemini.google.com
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Image: https://www.hslu.ch/.../kompetenzzentrum-gebaeudehuelle-und-ingenieurbau/infrastruktur/optisches-labor/ 

https://www.hslu.ch/de-ch/technik-architektur/ueber-uns/organisation-und-themen/organisation/kompetenzzentren-und-forschungsgruppen/bau/kompetenzzentrum-gebaeudehuelle-und-ingenieurbau/infrastruktur/optisches-labor/
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#incident_angle 170 45
#intheta 170
#inphi  45
#format: theta phi DSF
89.88911 -34.67367 8.794e-04
89.77548 -34.70155 4.828e-04
89.57833 -34.75048 1.156e-03
...

man pabopto2bsdf
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One file per incident direction (tbf/*) 
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pabopto2bsdf -t -n 20 tbf/..dat > tbf.sir

measurement2xml.sh 
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bsdf2klems -n 4096 *.sir > BSDF_Klems.xml

bsdf2ttree -p -g 6 -t 95 *.sir > BSDF_tt_g6_t95.xml

measurement2xml.sh 
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BSDF Generation (ii) – Simulation-based

Get files at:

https://universe.uibk.ac.at/s/2Waw23CYj8s8Cxz 

➢ 02_simulation_based 

https://universe.uibk.ac.at/s/2Waw23CYj8s8Cxz
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# Y-axis points "up", Z-axis into room, right-handed coordinates
m LightGreyLambert =
        rd .7
        rs .0 .0
        sides 2
o VenetianBlinds
xf -rx -30 -a 67 -t 0 .03 0
    o Slat
        v v1 =
                p -2 0 -.04
        v v2 =
                p 2 0 -.04
        v v3 =
                p 2 0 0
        v v4 =
                p -2 0 0
        f v1 v2 v3 v4
    o
xf
o

void plastic lGrey 
0 
0 
5 0.7 0.7 0.7 0 0

!genblinds lGrey venBlinds 0.04 4 2.01 67 -30 | \
xform -rz 90 -t 2 0 0 -rx -90

OR

OR

VenetianBlinds.mgf 

VenetianBlinds.rad 
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# Y-axis points "up", Z-axis into room, right-handed coordinates
m LightGreyLambert =
        rd .7
        rs .0 .0
        sides 2
o VenetianBlinds
xf -rx -30 -a 67 -t 0 .03 0
    o Slat
        v v1 =
                p -2 0 -.04
        v v2 =
                p 2 0 -.04
        v v3 =
                p 2 0 0
        v v4 =
                p -2 0 0
        f v1 v2 v3 v4
    o
xf
o

VenetianBlinds.mgf 

genBSDF -n 20 +geom meter +mgf +f +b -c 1450 VenetianBlinds.mgf > 
VenetianBlinds_Klems.xml
## OR ## 
genBSDF -n 20 +geom meter +f +b -c 1450 VenetianBlinds.rad > 
VenetianBlinds_Klems.xml

simulation2xml.sh
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# Y-axis points "up", Z-axis into room, right-handed coordinates
m LightGreyLambert =
        rd .7
        rs .0 .0
        sides 2
o VenetianBlinds
xf -rx -30 -a 67 -t 0 .03 0
    o Slat
        v v1 =
                p -2 0 -.04
        v v2 =
                p 2 0 -.04
        v v3 =
                p 2 0 0
        v v4 =
                p -2 0 0
        f v1 v2 v3 v4
    o
xf
o

VenetianBlinds.mgf 

genBSDF -n 20 +geom meter +mgf +f +b -t4 5 -c 10240 VenetianBlinds.mgf 
> VenetianBlinds_tt45.xml 
## OR
genBSDF -n 20 +geom meter +f +b -t4 5 -c 10240 VenetianBlinds.rad > 
VenetianBlinds_tt45.xml

simulation2xml.sh
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genBSDF Tutorial

Andy McNeil’s genBSDF Tutorial

https://www.radiance-online.org/learning/tutorials/Tutorial-genBSDF_v1.0.1.pdf

https://www.radiance-online.org/learning/tutorials/Tutorial-genBSDF_v1.0.1.pdf
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BSDFs in Radiance

» Viewing BSDFs

» Using BSDFs as material 

» BSDFs in Matrix-based Methods

» Combining BSDFs with spectral data
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Viewing BSDFs (i)

Ωpr(P1) = π*sin2(5°)

τ (P1 -> P1) = 13.13 * π*sin2(5°) = 0.3133
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Viewing BSDFs (ii)

bsdfview -q Med -v 0 VenetianBlinds_{Klems,tt45}.xml

img{Klems,TT}/render_{Klems,TT}.sh

=====================================================
File: 'VenetianBlinds_Klems.xml'
Manufacturer: 'Manufacturer'
BSDF Name: 'Radiance Workshop 2026'
Dimensions (W x H x Thickness): 400 x 200 x 3.4641 cm
Type: Klems_Full
Color: 0
Has Geometry: 1
Component       Lambertian XYZ (%)      Max. Tot. Dir   Min. Angle
Interior Refl    0.0  0.0  0.0           53.5%          8.56 deg
Exterior Refl    0.0  0.0  0.0           53.5%          8.56 deg
Int->Ext Trans   0.0  0.0  0.0           96.0%          8.56 deg
Ext->Int Trans   0.0  0.0  0.0           95.5%          8.56 deg
Component       Reciprocity Error (min avg max %)
Interior Refl     0.0     4.6    55.7
Exterior Refl     0.0     4.8    50.5
Transmission      0.0     6.1    78.7
bsdfview: creating rad input file 'VenetianBlinds_Klems.rif'

oconv -w -f "!bsdf2rad VenetianBlinds_Klems.xml" > /tmp/dUSVpxYAfH/bv12914.oct
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Viewing BSDFs (ii)

bsdfview -q Med -v 0 VenetianBlinds_{Klems,tt45}.xml

man bsdfview
-------------------------------------------------------------------------------------
The program creates a number of views accessible via the rvu(1) "L" command:
def       The default view, showing the back and front BRDFs.
fr A view of the front reflection hemisphere.
br A view of the back reflection hemisphere.
ft        A fisheye view of the front transmission hemisphere (from underneath).
bt A fisheye view of the back transmission hemisphere.
pr        A parallel view of both reflection hemispheres from directly overhead.
pt        A parallel view of both transmission hemispheres from directly underneath.

add "-ss 0" to render settings in VenetianBlinds_{Klems,tt45}.rif 

rad -N 20 VenetianBlinds_{Klems,tt45}.rif

img{Klems,TT}/render_{Klems,TT}.sh
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Viewing BSDFs (ii)

VenetianBlinds_Klems_def.hdr 
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Viewing BSDFs (ii)

VenetianBlinds_tt45_def.hdr 
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Viewing BSDFs (ii)

VenetianBlinds_Klems_ft.hdr VenetianBlinds_Klems_bt.hdr 
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Viewing BSDFs (ii)

VenetianBlinds_Klems_ft.hdr VenetianBlinds_tt45_ft.hdr 
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Viewing BSDFs (iii)

Andy McNeil’s BSDFViewer
(Klems, TensorTree) [Windows: Klems Only]

https://www.radiance-online.org/download-
install/third-party-utilities/bsdf-viewer

Ladybug Tools BSDF Viewer 
(Klems)

https://www.ladybug.tools/bsdf-viewer/

https://www.radiance-online.org/download-install/third-party-utilities/bsdf-viewer
https://www.radiance-online.org/download-install/third-party-utilities/bsdf-viewer
https://www.ladybug.tools/bsdf-viewer/
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Using BSDFs as material

Get files at:

https://universe.uibk.ac.at/s/2Waw23CYj8s8Cxz 

➢ 03_BSDF_material

https://universe.uibk.ac.at/s/2Waw23CYj8s8Cxz
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Using BSDFs as material

Render test room with BSDF: 

» Fabric shade with peak extraction (aBSDF) and without (BSDF)

» Venetian blind as BSDF and with proxy geometry

01_render_pe.sh

02_render_geom.sh
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Using BSDFs as material

» Define material and assign it to the window geometry

01_render_pe.sh

void aBSDF mat_window
5 ./BSDF/02_all_Klems.xml 0 0 1 .
0 
0

mat/02_all_Klems_absdf.mat

# obj2rad -m tutorial_window.map tutorial_window.obj
# Rhino

mat_window polygon Glazing_DoublePane_LowE_65.1
0
0
12

4.5005126     -0.05000000075        2.450000048
4.5005126     -0.05000000075        1.049999952

0.4994871914     -0.05000000075        1.049999952
0.4994871914     -0.05000000075        2.450000048

# Done processing file: tutorial_window.obj
# 9 lines, 8 statements, 0 unrecognized

scene/ tutorial_window.rad
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Using BSDFs as material

» Fabric shade with peak extraction (aBSDF) » Fabric shade without peak extraction (BSDF)

01_render_pe.sh

void aBSDF mat_window
5 ./BSDF/02_all_Klems.xml 0 0 1 .
0 
0

mat/02_all_Klems_absdf.mat

void aBSDF mat_window
5 ./BSDF/02_all_tt_g6_t95.xml 0 0 1 .
0 
0

mat/02_all_tt_g6_t95_absdf.mat

void BSDF mat_window
6 0 ./BSDF/02_all_Klems.xml 0 0 1 .
0 
0

mat/02_all_Klems_bsdf.mat

void BSDF mat_window
6 0 ./BSDF/02_all_tt_g6_t95.xml 0 0 1 .
0 
0

mat/02_all_tt_g6_t95_bsdf.mat
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Using BSDFs as material
01_render_pe.sh

02_all_Klems_absdf 02_all_Klems_bsdf

02_all_tt_g6_t95_absdf 02_all_tt_g6_t95_bsdf
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Using BSDFs as material

» Define material and proxy geometry for window geometry and venetian blinds 
(use template as generated from pkgBSDF)

02_render_geom.sh

# Produced by: pkgBSDF VenetianBlinds_Klems.xml
# Material 'Name' by 'Manufacturer’

#void BSDF m_VenetianBlinds_Klems_f
#6 0.0346424 VenetianBlinds_Klems.xml 0 1 0 .
void BSDF m_VenetianBlinds_Klems_f
6 0.0346424 BSDF/VenetianBlinds_Klems.xml 0 0 1 .
0 
0

m_VenetianBlinds_Klems_f polygon VenetianBlinds_Klems_f
0
0
12 4.5005126     -0.05000000075        2.450000048         

4.5005126     -0.05000000075        1.049999952      
0.4994871914     -0.05000000075        1.049999952      
0.4994871914     -0.05000000075        2.450000048

# -2.000000e+00 -1.000000e+00 6.928200e-07
# 2.000000e+00 -1.000000e+00 6.928200e-07
# 2.000000e+00 1.000000e+00 6.928200e-07
# -2.000000e+00 1.000000e+00 6.928200e-07

mat/VenetianBlinds_Klems_geom.mat
1/3
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Using BSDFs as material

» Define material and proxy geometry for window geometry and venetian blinds 
(use template as generated from pkgBSDF)

02_render_geom.sh

#void BSDF m_VenetianBlinds_Klems_b
#6 -0.0346424 VenetianBlinds_Klems.xml 0 0 1 .
void BSDF m_VenetianBlinds_Klems_b
6 -0.0346424 BSDF/VenetianBlinds_Klems.xml 0 0 1 .
0
0

m_VenetianBlinds_Klems_b polygon VenetianBlinds_Klems_b
0
0
12        4.5005126     -0.0846424        2.450000048         

4.5005126     -0.0846424        1.049999952      
0.4994871914     -0.0846424        1.049999952      
0.4994871914     -0.0846424        2.450000048

# -2.000000e+00 -1.000000e+00 -3.464169e-02
# 2.000000e+00 -1.000000e+00 -3.464169e-02
# 2.000000e+00 1.000000e+00 -3.464169e-02
# -2.000000e+00 1.000000e+00 -3.464169e-02

mat/VenetianBlinds_Klems_geom.mat
2/3
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Using BSDFs as material
» Define material and proxy geometry for window geometry and venetian blinds 

(use template as generated from pkgBSDF)

02_render_geom.sh

################
void plastic lGrey
0 
0 
5 0.7 0.7 0.7 0 0
!genblinds lGrey venBlinds 0.04 4 1.41 47 -30 | xform -rz 90 -t 4.5 -0.0846424 1.055

## Translated from MGF Version 2.0
## mgf2rad –s
## mgf2rad /tmp/rtbzcWyp ##############################
# Y-axis points "up", Z-axis into room, right-handed coordinates

void plastic LightGreyLambert
0
0
5 0.700000 0.700000 0.700000 0.000000 0.000000

LightGreyLambert polygon VenetianBlinds.a0.Slat.f1
0
0
12         -2                 -1   -0.0346410161514

...

mat/VenetianBlinds_Klems_geom.mat
3/3
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Using BSDFs as material

VenetianBlinds_Klems_geom VenetianBlinds_Klems_bsdf

VenetianBlinds_tt45_geom VenetianBlinds_tt45_bsdf

02_render_geom.sh
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Using BSDFs as material

VenetianBlinds_Klems_geom
Ev = 3097 lx

VenetianBlinds_Klems_bsdf
Ev = 1303 lx

VenetianBlinds_tt45_geom
Ev = 3096 lx

VenetianBlinds_tt45_bsdf
Ev = 1323 lx

02_render_geom.sh
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BSDFs in Matrix-based Methods

» Sarith Subramaniam’s Tutorial
Daylighting Simulations with Radiance using Matrix-based Methods
https://www.radiance-online.org/learning/tutorials/matrix-based-methods

» Tutorial Radiance Workshop 2019
https://www.radiance-online.org/community/workshops/2019-new-york-ny/presentations/day1/20190821_BSDF_and_Matrix_Tutorial_final.pdf
https://www.radiance-online.org/community/workshops/2019-new-york-ny/presentations/day1/02_3and5phase.zip

https://doi.org/10.26868/25222708.2017.401 

https://www.ladybug.tools/bsdf-viewer/
https://www.radiance-online.org/community/workshops/2019-new-york-ny/presentations/day1/20190821_BSDF_and_Matrix_Tutorial_final.pdf
https://www.radiance-online.org/community/workshops/2019-new-york-ny/presentations/day1/02_3and5phase.zip
https://doi.org/10.26868/25222708.2017.401
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BSDFs in Matrix-based Methods

» Tutorial Radiance Workshop 2019
https://www.radiance-online.org/community/workshops/2019-new-york-ny/presentations/day1/02_3and5phase.zip

» E.g. in scripts/3PM_sensor_04_matrix_calc.sh 

dctimestep matrices/tutorial_room_3pm_sensors.vmx \
BSDF/blinds_20deg_Klems.xml \
matrices/tutorial_room_3pm_rein1.dmx \
weather/NY_sky_day01.smx \
> result/blinds_20deg_NY_sky_day01_3pm.dat 

rmtxop -fa -c 47.448 119.951 11.601 -t result/blinds_20deg_NY_sky_day01_3pm.dat \
> result/blinds_20deg_NY_sky_day01_3pm.ill

https://www.radiance-online.org/community/workshops/2019-new-york-ny/presentations/day1/02_3and5phase.zip
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Combining BSDFs with spectral data

» Reference Models for Spectral Lighting and Daylight Simulations
https://doi.org/10.5281/zenodo.18836176

» _office_step01.sh 

https://doi.org/10.1016/j.dib.2026.112922 

https://doi.org/10.5281/zenodo.18836176
https://doi.org/10.1016/j.dib.2026.112922
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Combining BSDFs with spectral data

Get files at:

https://universe.uibk.ac.at/s/2Waw23CYj8s8Cxz 

➢ 04_BSDF_spectral

https://universe.uibk.ac.at/s/2Waw23CYj8s8Cxz
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Combining BSDFs with spectral data

#./bin/sh

echo "Step 1a: Normalize spectra to V(lambda) to be used as multiplier.“

## generate cal files
tabfunc xbar2 ybar2 zbar2 < CIE_xyz_1931_2deg.csv > cie31_2deg.cal 
tabfunc glaz < BauIng_518_Window_t_vis.csv > BauIng_518.cal

## get glazing factors
echo "g_fact(x):select(x," > BauIng_518_factor.cal
cnt 20 | rcalc -f cie31_2deg.cal -f BauIng_518.cal \
-e 'l=780+(380-780)/20*($1+.5)’ \
-e '$1=ybar2(l);$2=ybar2(l)*glaz(l)' -t"," | total -t"," >. BauIng_518_factor.cal
echo ");" >. BauIng_518_factor.cal

## get scaled spectrum glazing 
cnt 20 | rcalc -f BauIng_518.cal -f BauIng_518_factor.cal \
-e 'l=780+(380-780)/20*($1+.5);f_ybar=g_fact(1);f_glaz=g_fact(2)’ \
-e '$1=f_ybar/f_glaz*glaz(l)' > BauIng_518_smult_780-380.txt

echo "Step 1b: multiply spectrum against BSDF files“
rmtxop -ff -c `rcalc -e '$1=0;$2=$1;$3=0' BauIng_518_smult_780-380.txt` \
Bauing_ILM_Lamelle_+75.xml > Bauing_ILM_Lamelle_+75_winSpec.mtx

01_BSDF_spectral.sh 

Use in matrix multiplication with 
rmtxop together with 
- spectral view matrix,
- spectral daylight matrix, and  
- spectral sky matrix.



Example result
with BSDF and 
spectral data
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Thank you!
Questions?
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