basics, measurement and modelling of BRTF
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what is this talk about ?
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solid angle
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radiant power
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derived quantities
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coordinate system
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coordinate system

advantages of using these sample coordinates:
standard polar coordinates
one BRTF for front and back side of sample

Zz-axis: surface normal
x-axis: marked on sample

direction written as X or (0, )

With incident light on the front surface: 6, = (0°...90°):

Oout = (0°...90°) reflection,
Bout = (90°...180°) transmission.

Other coordinates possible, use transformations.
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demo

it's all easy ...
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defining formula

Definition
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approximate formula
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averaged BRTF
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transmission values from BRTF
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visualising BRTF 3D

for one incident direction (6in, ¢in), display one hemisphere:

¢out_ =90°

height = measured value
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visualising BRTF 3D

for one incident direction (6in, ¢in), display one hemisphere:

"scattering plane"
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visualising BRTF 2D
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medium sized intermission
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light source types & parameters
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example: pgll lamp subsystem
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example: pgll lamp subsystem
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example: beam profiles
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sample mount
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example sample mounts
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detector parameters
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detector mechanics
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scanning gonio-photometer

measurements-on-the-fly:

avoid start-stop-cycles
need excellent sync between position and data-acquisition
need fast detector
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discrete BRTF values versus continuous function
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discrete BRTF values versus continuous function

in 3D, f(X;,y;) data points

do not define a unique surface

Delaunay triangulation recommended

triangulation used for interpolation and integration
~ good triangulation vital for BRTF data processing
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adaptive high angular resolution

BRTF consists of smooth areas and peaks/ridges:
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adaptive scanning

smooth
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checking for measurement errors implicitly

128109 data points all nicely smooth
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checking for measurement errors implicitly

ceiling lights on, 100Hz noise, (see SPIE 2010 paper for more)
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getting BRTF from raw data
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getting BRTF from raw data
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Imaging versus scanning gonio-photometers
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very short intermission
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example: aluminium
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example: white paint
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example: light redirecting, Serraglaze
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angular resolution of incident and outgoing side

Theorem
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topology of a BRTF

structure ("topology”) of BRTF remains the same for A

shape parameters change:
peak position, peak height, peak width, background level

~ intermediate 6, are predictable.
~» measurements of finely resolved 6;, are redundant

~» don’t waste time and data with these
think of a good interpolation method
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getting BRTF into Radiance

problems to solve while importing data:

interpolation between outgoing directions Xoyt:
triangulation, etc

interpolation between incident directions Xi,:
not a trivial problem

optional data compression

ways into simulation program
loading BRTF data-files directly
fitting of parameters of internal model (t r ans, pl asti c)
fitting of parameters of external model (cal files)
loading of compressed/processed data
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loading BRTF data-files directly
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fitting parameter of function to BRTF data
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choice of model function
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example: fits to Pilkington fg3905, fg3906 in 1994
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fg3905 model comparison, in scattering-plane
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fg3905 model comparison, off scattering-plane

Fit=nountein_interametoorapse | thor= 3 npc dind =0, 0065564 poes 0, 1784
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example: Aerogel model, parameter variation

Peter Apian-Bennewitz (pab Ltd) BRTF basics, measurement, modelling 22.9.2010 49 /53

-0.5 &

conclusions for Radiance models
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what Radiance is missing
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...thanks
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