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HIGH LEVEL GOAL ol i

* reducing #fur fibers

* while preserving the appearance

u
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Why simplification?
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150M
Memory consumption
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Complex multiple scatterlng #bounces 30 150

Performance
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Energy conservation
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Why aggregation?
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Ours:
H#fibers 109.0 k

Level of details (LOD)
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Naive method:
simply reduce and thicken the fibers

 Drier
 Harder

* Brighter

reference 1.5M naive 0.15M

naive 0.15M

Complex geometry <> Complex appearance
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Simply thicken Aggregation (our method)
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MICRO STRUCTURE OF HAIR / FUR FIBERS @ et

Ve
" - — Cortex e Cuticle
* Pigmented Cortex
* Absorbs light \
Medulla Medulla

« Complex structure

« Scatters light Common for
. Cuticle hair/fur fibers

 Covered with scales




LONGITUDINAL-AZIMUTHAL DECOMPOSITION @ ooy
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MARSCHNER MODEL T g bttt e
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' (extension)
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(extensian)

[Marschner et al. 2003]
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DOUBLE CYLINDER MODEL (FUR MODEL) @ ooy

Marschner Model Double Cylinder Model
[Yan et al. 2017]
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OUR APPROACH
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Simulating the Single to aggregated Runtime simplification
aggregated BCSDF BCSDF conversion
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SIMULATING THE AGGREGATED BCSDF

Aggregated fiber
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Single fiber parameters
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Geometry/ parameters

Number of fiber:
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SIMULATING THE AGGREGATED BCSDF @ et

¢ = £180°
(a) single fiber (b) a bunch of fibers

Inherited part, Extended part& Direct transport
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SIMULATING THE AGGREGATED BCSDF @ ooy

Inherited part : R, TT, TRT, TTs, TRTs




SIMULATING THE AGGREGATED BCSDF @ ooy
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Inherited part : R, TT, TRT, TTs, TRTs

longitudinal

Extended part: t, mand b

azimuthal




SIMULATING THE AGGREGATED BCSDF @ ooy

Inherited part : R, TT, TRT, TTs, TRTs
Extended part: t, mand b

Direct transport: d
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Simulating the
aggregated BCSDF
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Single to aggregated
BCSDF conversion
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Runtime simplification




SINGLE TO AGGREGATED BCSDF CONVERSION e e v
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Single fiber (what we know)

) '00 gﬁ = +180° .OO

Aggregated fiber (what we want)
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(13, 1) (15 1)

Listed in Tab. 2

Single fiber’s params*fely EC+lRely  Listedin Tab. 2

Aggregated fiber’s geometry - - FCARLD "~ Aggregated fiber’s params

FC = Fully Connected LRelLU = Leaky RelLU
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Simulating the Single to aggregated Runtime simplification
aggregated BCSDF BCSDF conversion
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RUNTIME SIMPLIFICATION @ ooy

 Heuristic simplification

o Selection of fibers

« Determining aggregated parameters




HEURISTIC SIMPLIFICATION L

Assume: Each pixel keeps same number of fibers

100% ) 10%
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HEURISTIC SIMPLIFICATION @ g weda

First bounce

§ =num,- &,

I o L LS o C BT o SESENY S
L, T S

=

2
T+ RS

4|0 = C||* - tan® O,

l’lll!’l‘lp = numygy, -

© 2022 SIGGRAPH. ALL RIGHTS RESERVED.




HEURISTIC SIMPLIFICATION e

Use first bounce fibers for secondary bounces

More aggressively simplification than first
bounce fibers

Secondary bounces

é_"” _ {‘,"1 ) /11]1&}{{72-1-4} (.n > 2)

Not obviously seen!
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HEURISTIC SIMPLIFICATION

Proper range
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Proper range
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SELECTION OF FIBERS T g bttt e

pseudo-randomly picked

low-discrepancy sequence
 avoids clumping
« temporal coherence




DETERMINING AGGREGATED PARAMETERS ol i

Match the appearance

Radius (KNN)
Density (recalculate)
Absorption (average)
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RESULTS
TN K AND
T - COMPARISONS
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ZOOM IN/OUT 7 fieire il

Qurs:
#fibers 98.0 k
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LARGE SCALE SCENE ol i
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DYNAMIC GEOMETRY (o
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CONCLUSION
LIMITATIONS
FUTURE WORK
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OUR CONTRIBUTION P

Simply thicken Aggregation (our method)

——————




LIMITATION P

Far-field only
Fly-away fibers and fiber misalignment

Spatially-varying simplification
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Far-field only
Fly-away fibers and fiber misalignment

Spatially-varying simplification



LIMITATION et i

Far-field only
Fly-away fibers and fiber misalignment

Spatially-varying simplification
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FUTURE WORK T g bttt e

Real-time rendering

Artist-friendly interpretation

Cloth rendering
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THANK YOU!
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