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︢

ךּ פּ שּ צּ קּ ︡

קּ כֿ וֹ צּ

פּ 3DCG ךּ ︣

Age 11 Age 17Age 12



3©Silicon Studio Corp., all rights reserved.

NPR Ḵפּ

Non Photorealistic Rendering

צּ Ḵלּ
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פּ ︣

ṇ
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פּ ︣

ṇ

︣
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NPR טּ Ḵ

Å בֿ ṇ ︡ ︣שּ︣

Å צּ ︡ ךּ︡ צּ

Å ṇ ṇ

Å
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NPR ּל ḱ ︣ פּקּ

Å פֿ טּצּ Ḯ

Å פֿ
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vs 

[Nisbett et al 2003]

כֿ ךּ ︡ שּ ךּאל



טּצּ ︡ Ḵפּ
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ךּ 

Ṅ ︣

צּ

אל

צּ אל

פּ

︣

Model òChess Setó by Riley Queen(Poly Haven/CC0) [ 2010]



CG ṇ ךּ
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ṇ לּ ︡

Material

Light

Geometry

ṇ



13©Silicon Studio Corp., all rights reserved.

ךּ︡ ṇ ︡ פּךּ

ךּ ︡ לּ

︣ Ḵ

ךּ︡ ṇ
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וֹ נּ לּ ︢
ךּ ︡ ṇ צּ ︡ ךּ

ṇ ︢ לּךּ︣ ךּ︣



ṇ ṡצּ שּ︡ Ṣךּ
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ךּ כֿ

פּ

אל ךּ ךּ

︡ ︡ ךּ

ẁ ṇ ṇ כֿ ךּ
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︢

[ et al.,2001] 

ךּ
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ẁ Ḳ טּצּ ︣



ṇ ︡
ךּ︡ ךּ

ṇ ︡פּ
קּ ךּ לּכֿ
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ṇ +
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︡ ךּ

ṡ ễ ḵṢקּ



ṇ ṇ
Ḵפּ︣
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ṇ

Å2018 NVIDIAּצRTX series Ḯ

Å ︣ API ︡ Microsoft DXRצּ

Å ṇ ︣ ṇ

RayGen

AnyHit
ClosestHit

Miss
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ṇ צּ ḴḴ

ÅṡRTX Ṣ נּ צּ︣

Å ךּ כֿ ךּ Ḵפּ

Å ể וֹ
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וֹףּ
ṇ ךּ

︣

אל (lumen,lux,radiance ) ︣

שּ ︣
ךּ︡ כֿ ︣
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[2019 Akenine -Moller et.al,]

אל צּ

ὒ ὒ

ὒ
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ṇ ︡

10 lx

760lm

רּ︣︡ exposure ︡ לּ
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exposure צּ 3- שּ ︡

ṧ
100lxאל

רּ︣

directional light

פּ ךּ צּ ךּ
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Å ṇ ︣

ï ךּ

Åṡ Ṣ

פּפּצּ Ḯ

ï ṇ ṇ ︢ ︡ ṇ

ḭךּ Exposure ︣

ï ṧ צּ Ḯ

Å ṇ

וֹךּ ḭ ￼ צּ￼

Å אל צּ ךּ Ḵ



ṡ Ṣשּ︡
קּ Ḵפּךּ
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︡ maxךּ
A Max -Based Reflectance Approach Independent of physical Accuracy

אל ︣
ḲSun 1.0

Point Light 0.1

ṇ ṇ
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ṇ

וֹ
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ṇ
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וֹ

ṇ ṇ



Bounce
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Å צּ

שּ ךּ

Å ךּ צּ ךּ

Å צּ אל ךּ

ïẓ

︡ Ḵפּלּ

ï ṇ

ךּ

ṡ Ṣאל פּ

לּ

Woman with a Parasol - Madame Monet and Her Son
ṇ ḱ 1875
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ṇ

Realtime 
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Filter

Input 

Scene
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Filter Stage
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kuwahara ṇ[Kuwahara et al.,1976] 

Å

Å ︡ אל כֿ טּצּ

ṇ ṇ
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Kuwahara ṇ שּ︡ [Kuwahara et al.,1976] 
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︡ ṇ
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Composite stage

Value
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Composite stage

ṇ

Ambient Occlusion
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וֹפּ
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ṇ ṧ

Å ṇ ṇ

︣

Å ךּ צּ ךּ

Å ︡ פּ ︣ שּ

Å ṇ וֹפּ Ṅּ︡ך ︣
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Ḳ ךּ ךּ ךּ טּ SNN ṇ

︡שּקּ צּ נּ ḵךּ
Ƃ ךּ טּצּ פּ ︡ ךּ
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ṇ +
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ṇ ṧ
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Ambient Occlusion Ḵ

Å

Å פּכֿ צּ ךּ ךּ כֿ

Å ︡ ךּ

geometry ambient occlusion
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Closest hit point

︡
︡וֹ

ṇ Ambient Occlusion
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ṇ Ambient Occlusion

ṇ וֹפּ
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AO ︣

Horizontal Blur
Vertical Blur

ṇ ṇ

ṇ

Ambient Occlusion
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PhotoRealRendering אל
Cross bilateral filter

Step1. ṇ וֹפּ
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Step2 ṇּפּפּצ ︡
ṇ וֹפּ

ḭ ︡ נּ ︡ ︣
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Ḳ ṇ ︡
Ṅ ṇ וֹפּ ︣

Horizontal Blur

Vertical Blur

ṇ

ṇ וֹ

ṇ

Ambient Occlusion
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Bilateral Filter Ḵ

filterSize=3


