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Validation of light pipe simulations

▪ Simple box with
single light pipe

▪ Clear glass top window

▪ Clear glass outlet cover
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Validation of light pipe simulations

▪ Light pipes
in Radiance

3Validation Velux Daylight Visualizer | 04.08.2022/DGM



Validation of light pipe simulations

▪ Light pipes
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Validation of light pipe simulations

▪ Simple box with
single light pipe

▪ Clear glass top window

▪ Clear glass outlet cover

▪ Finely resolved geometry 
of the light pipe

▪ Matrix approach is less 
sensitive (averaging 
over patch area)
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Validation of light pipe simulations

▪ Workflow: Andy McNeil showed the capability
introduced with rfluxmtx and rmtxop

Slides: A. McNeil: https://www.radiance-online.org/community/workshops/2014-london/presentations/day1/McNeil_BSDFsandPhases.pdf
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https://www.radiance-online.org/community/workshops/2014-london/presentations/day1/McNeil_BSDFsandPhases.pdf


▪

Slides: A. McNeil: https://www.radiance-online.org/community/workshops/2014-london/presentations/day1/McNeil_BSDFsandPhases.pdf

Validation of light pipe simulations
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https://www.radiance-online.org/community/workshops/2014-london/presentations/day1/McNeil_BSDFsandPhases.pdf


Validation of light pipe simulations: first results

▪ Exterior sensor point
checking incident light 
is good…
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Validation of light pipe simulations: first results

▪ Interior results were
quite off…
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Simple test box

▪ Simple box with
rectangular opening in 
the ceiling

▪ Without glazing

▪ Two- and three-phase 
methods applied

▪ Comparing view matrix 
calculation for 3-PM 
with light and glow 
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Simple test box

▪ RADIANCE results:
3-PM calculation with view matrix generated using a
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“light” modifier

rcontrib options:
-V- -w- -I+ -ab 5 -ad 20000 
-lw 1e-8 -lr -8 -dt 0.0 -ds 0.0001 



Simple test box

▪ RADIANCE results:
3-PM calculation with view matrix generated using a
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“light” modifier “glow” modifier

Avg. Error: 24%!

rcontrib options:
-V- -w- -I+ -ab 5 -ad 20000 
-lw 1e-8 -lr -8 -dt 0.0 -ds 0.0001 

rcontrib options:
-V- -w- -I+ -ab 5 -ad 50000 

-lw 1e-8 -lr -8



Radiance vs. Radiance
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vs.



Radiance vs. Radiance
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vs.
rtrace: warning - aiming failure for light source 

rcontrib options:
-V- -w- -I+ -ab 5 -ad 20000 
-lw 1e-8 -lr -8 -dt 0.0 -ds 0.0001 

rcontrib options:
-V- -w+ -I+ -ab 5 -ad 20000 
-lw 1e-8 -lr -8 -dt 0.0 -ds 0.0001 



Radiance Workshop 2008
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Image: G. Ward



Radiance Workshop 2008
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Video: G. Ward



Radiance Workshop 2008
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Video: G. Ward



Circular light sources in Radiance
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Video: G. Ward

▪ Greg implemented an improved version in 2008:



Direct calculation in Radiance

19Validation Velux Daylight Visualizer | 04.08.2022/DGM

Video: G. Ward

▪ Rendering with Radiance,
page 510:



Simple test box
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Light source sampling
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Light source sampling
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light glowlight glow

Source geometry: 2 triangles

Options #1

E = 75.2lx

Warning: aiming failure

Options #2:

E = 99.3lx
Warning: -

Default options

E = 99.3lx
Warning: -

Source geometry: 1 quad

Options #1: 

E = 97.8lx

Warning: -

Options #2:

E = 100.0lx
Warning: -

Default options

E = 98.3lx
Warning: -

Source geometry: 2 triangles

Options #1:

E = 97.8lx

Warning: aiming failure

Options #2:

E = 97.8lx
Warning: -

Default options

E = 0lx
Warning: no light sources found

Source geometry: 1 quad

Options #1:

E = 97.8lx

Warning: aiming failure

Options #2:

E = 97.8lx
Warning: -

Default options

E = 0lx
Warning: no light sources found

Options #1: defaults & -ab 1 -ad 105000 -dt 0 -ds 1e-4
Options #2: defaults & -ab 1 -ad 105000 -dt 0 -ds 0
Default options (rtace defaults): -dt 0.03 -ds 0.2 -ab 0 -ad 1024 (Simulations without room)



Light source sampling
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Light source sampling
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light glowlight glow

Source geometry: 38 triangles

Options #1:

E = 59.8lx

Warning: aiming failure

Options #2:

E = 99.6lx
Warning: -

Default options

E = 98.9lx
Warning: -

Source geometry: 1 ring 

Options #1:

E = 100.0lx

Warning: -

Options #2:

E = 100.4lx
Warning: -

Default options

E = 100.4lx
Warning: -

Source geometry: 38 triangles

Options #1:

E = 98.3lx

Warning: aiming failure

Options #2:

E = 98.3lx
Warning: -

Default options

E = 0lx
Warning: no light sources found

Source geometry: 1 ring 

Options #1:

E = 99.5lx

Warning: aiming failure

Options #2:

E = 99.5lx
Warning: -

Default options

E = 0lx
Warning: no light sources found

(Simulations without room)

Options #1: defaults & -ab 1 -ad 105000 -dt 0 -ds 1e-4
Options #2: defaults & -ab 1 -ad 105000 -dt 0 -ds 0
Default options (rtace defaults): -dt 0.03 -ds 0.2 -ab 0 -ad 1024



Light source sampling
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light glow

Source geom.: 24-sided polygon

Options #1:

E = 92.7lx

Warning: aiming failure

Options #2:

E = 99.3lx
Warning: -

Default options

E = 99.3lx
Warning: -

Source geom.: 24-sided polygon

Options #1:

E = 98.6lx

Warning: aiming failure

Options #2:

E = 98.6lx
Warning: -

Default options

E = 0lx
Warning: no light sources found

(Simulations without room)

Options #1: defaults & -ab 1 -ad 105000 -dt 0 -ds 1e-4
Options #2: defaults & -ab 1 -ad 105000 -dt 0 -ds 0
Default options (rtace defaults): -dt 0.03 -ds 0.2 -ab 0 -ad 1024



Comparison for simple test box

▪ Interior results
are good
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VELUX Daylight Visualizer Validation – Next steps

▪ Simple test scene comparison successful

▪ Light pipe results are still off

▪ Gathering of caustic photons is currently
an issue

▪ Resume validation work

▪ Light pipe shapes

▪ Various diffuser materials (BSDFs)

▪ Analyze for different climates
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Discussion

Ideas for implementation of improved source sampling:

Triangles / polygons:

▪ Triangulation for polygons

▪ Rejection sampling

▪ Force –ds 0 for triangles

▪ Force –ds 0 for all polygons with ≠ 4 vertices

Circular sources:

▪ Shirley-Chiu mapping for circular sources
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Thank you!
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rtrace: warning - aiming failure for light source 


