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" Monte Carlo Rendering

A¢ 2 R lHnéu$tdy standard
AGeneralandunbiased
ACoversvariety of natural phenomena

ARequireextensivesampling
A Pixel (2D integral)
A Camerdens(2D integral)
A Time (1D integral)
A Globalillumination (2Dintegral per bounce
A X andmore X
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Uniform filter Uniform filter
(smalll) (large)
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~ Adaptive Reconstruction

AFilter bank

A Set of filters with different properties
A Select best filter on a pepixellevel
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l Problemstatement

Howto cho e best filter
from the set for a pixel?




l Previouswork

Antialiasing
+ Depth of Field
+ Area Lighting
+ Diffuse Interreflections

| f

Average 32 samples per pixel ~ Average 32 samples per pixel ~ Average 32 samples per pixel ~ Average 32 samples per pixel
5.05 minutes 16.23 minutes

Overbeck-et:al 22009

Antialiasing Antialiasing
Antialiasing + Depth of Field
+ Depth of Field

+ Depth of Field

+ Motion Blur + Environment Lighting

34.37 minutes 15 minutes

(b)
(665 s) rIMSE 0.06288 (665 s) rMSE 0.01242

e
(d) SURE 113 spp
(665 s) rMSE 0.01521

(660 s) rMSE 0.00448

(f) Reference )
16K spp

Kalantariet al. 2013
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~ Limitationsof previouswork

AFilter selectionbasedon noisyimage

AOftentailored for specificfilters

ASwitchindfilters may causeseams

Localselection

- I
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Our method
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Insights

Our method Is based othree keyinsights

1. Filterselectionis often more crucial than sampling rate

2. Filtererror islocallysmoothfor mostimageregions

3. Often multiple filters are closeto-optimal choices
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l 1. Filter selectionis often more crucialthan samplingrate

Recentlyemployed

12.3MSE by [Li2012]and

[Rousselle2013]

32spp

Bestchoice 1.6MSE (x 7.7)

2 3MSE3 (x 5.3)

Bestchoice

Filter bank ef Gaussiarand
4 JointBilaterafilters
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l 1. Fllterselectlonlsoften more crucialthan sampllngrate

'ma

o

Bestchoice Bestchoice

Scene 32spp 16 spp

Conference : 1.605(x 7.7) 2.344(x 5.3)
Sibenik . 0.157(x 4.8) 0.25¢(x 2.9)
Toasters : 0.096(x 1.9) 0.15€/(x 1.2)

San Miguel : 6.419(x 2.6) 9.831(x 1.7)

3 Meansquared error (MSE) * 1; Saméfilter bank
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~ Insights

Our method Is based othree keyinsights

1. Filterselectionis often more crucial than sampling rate

2. Filtererror islocallysmoothfor mostimageregions

3. Often multiple filters are closeto-optimal choices
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lteringHe2010;

l 2. Error smoothnesg Guided Imagé-
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~ Insights

Our method Is based othree keyinsights

1. Filterselectionis often more crucial than sampling rate

2. Filtererror islocallysmoothfor mostimageregions

3. Often multiple filters are closeto-optimal choices
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l 3. Often multiple filters are closeto-optimal choices

Reference Filter A Filter B Filter C

T
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3. Oftenmultiple filters are closeto-optimal choices

Begaltzséetietiaygroundtruth cS
AMSEdewinried.8%from neisy image &

AVariationsn sellectionare penalized

th
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~ Whatdo we learnfrom the insight<

| AFRlter selectionis crucial

AFilter error is piecewise smooth

ANon-optimalfilter selectiondoesnot imply largeerror
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l OurMethod

@ @ ©
Filter bank N Sparse . Sparseerror

generation referencepixels computation

@ ®

Denseerror Filter
interpolation compesiting




~ 1. Filterbankgeneration

Sample (" Filter1 Y( Filter2 Y X ( Filtern )
Budget

. VAN J U J

38 spp 16 spp \

1
Filter bank
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