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Fragments with

Opacity, depth, 

object identifier, 

etc…

A pixel



3Rendered image Matte

☺

Background: 60%

Cat: 40%
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Rendered image Matte of the rocks



Some reflections No reflections

Extend to glossy bounces including indirect visibility
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Rough surface

Less details

Moderately glossy
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More visible
Smoother surface

Highly glossy
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100% - 70 % = 30% coverage 100% - 20 % = 80% coverage 

70% coverage 20% coverage

Highly glossy Moderately glossy

Details are left Details are missing
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Existing work

𝑐𝑜𝑣𝑒𝑟𝑎𝑔𝑒 = 𝑜𝑝𝑎𝑐𝑖𝑡𝑦

= 1 − 𝑜𝑝𝑎𝑐𝑖𝑡𝑦

Our passing through on glossy bounce

𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ

= න
Ω

𝑊 𝑥,𝜔,𝜔′ 𝑓(𝑥, 𝜔, 𝜔′) 𝜔′ ⋅ 𝑛 𝑑𝜔′

𝑐𝑜𝑣𝑒𝑟𝑎𝑔𝑒

= 1 − න
Ω

𝑊 𝑥,𝜔,𝜔′ 𝑓(𝑥, 𝜔,𝜔′) 𝜔′ ⋅ 𝑛 𝑑𝜔′

𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ
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Strongly blurred

Weakly blurred

BSDF dependency

Distance dependency



12

Moderately rough
Strongly rough

Weakly rough

This variance is affected by 

three BSDFs at previous bounces
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Cone with the spread due 

to the BSDF 

Cone without the spread 

due to the BSDF

:
Expanded due to 

the BSDF

Ignore the variance of 

the BSDF
Take the variance of 

the BSDF

The metric represents how much pixel blur is occurred due to the BSDF
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100%0%

Rendered image The coverage of the reflected floor



Three materials with different roughness Direct use of cone ratio
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100%0%

The coverage of the reflected floor

𝑊 𝑥,𝜔, 𝜔′ = 𝑐𝑜𝑛𝑒 𝑟𝑎𝑡𝑖𝑜 𝛼

𝛼 = 0.1

Rendered image

☺ Mediumly glossy Moderately glossy
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Rendered image Matte image of plants with previous work 

[FRIEDMAN 2015]
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Matte image of plants with ours
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Rendered image



Re-colored image
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Matte image of plants with ours
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100%

0%
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Less detailed 

Detailed 
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100%

0%
Less detailed 

Detailed 
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0% coverage 

100% coverage

100% passing through
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Granularity of matte generation
Storage Size
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