


Adaptive Importance Sampling

for Multi -Ray{Gathering

Ivan Neulander -




Ve

A Minimize noise during ray gathering operation
A Integrating radiance over solid angle at a fixed position




A Alter sample choices and weights in order to reduce
sample variance

A Commonly based on:
A BSDF
A lighting environment

A Both (MIS) /_C
A Difficult to account for occluding

geometry




A Allows importance sampler to adapt
to ray occlusion

A Reduces ray density along occluded directions
A Does not introduce bias
A Works with other IS schemes




o | 2
Example: Infinite Area Light @Ss'qeggfngo11

A Pharr-Humphreys IS

A PHIS + AIS

A Pharr-Humphreys +
Our Adaptive
Importance Sampling




Example: Infinite Area Light

BHISrHAIS




A For each occluded ray, adjust MIS to favor BSDF over lights
A Does not generally reduce noise
A Usually increases it




Initial Idea #2 f SIGGRAPH2011
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A Modify cdfs of PH sampler dynamically based on ray-sampled
directions
A Does reduce noise, but:
A Too expensive for large maps
A Does not generalize to arbitrary area lights




Our Approach

A Each ray is rated by the renderer
A Compares actual radiance to unoccluded radiance

A Rating is incorporated into an affinity map

A Spherical mapping: direction A- pixel coordinate

A Future rays are stochastically accepted or
rejected based on the affinity map

A New batch of rays starts with empty affinity map




Affinity Map 03 soomprenn

A Multi-Resolution spherical texture
A Larger pixels & less variance but less directional specificity
A We use highest resolution where affinity < 1 ( else 1)

A 3 float channels:

A [affinity sum, weight sum, reset counter]
A [affinity sum, weight sum] start at [1, 1] & biased toward high affinity

O rays 32 rays 128 rays



Minimum affinity Mean affinity

affinity(0,90) = @, map(6,¢)[0] ,
(6.9) min — map(e Tap(@.0) 0 (1 amm)
Amin = 1/(tol - heighty,,,)
weight Afipenalizeso | arge pixels
w = 1/affinity(0,¢)

map(6,¢)[0] +=rw
map(6,¢)[1] += w



Stochastic Ray Rejection 4 sganrhog

A Russian Roulette:
Each ray is stochastically accepted or rejected

based on its affinity value
A Rejected ray is skipped without tracing or shading

A Does not count toward desired ray total

A Accepted ray is traced and shaded
A Counts toward desired ray total
A Weight is scaled by 1/affinity
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Unconditional Ray Rejection @s' QGRAPH2011

Rays outside BSDF support are always rejected

A Do not count toward desired ray total
A No weight adjustment following non-rejection
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