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1 ͡Ίʹ
ۙͰ༷ʑͳ༻్Ͱ CG͕Μʹ༻͞ΕΔΑ͏
ʹͳ͖ͬͯͨɽCG࡞ʹॏཁͳࣹಛੑɼํ
ࣹؔ ( Spatially-Varying Bidirectional Re-
flectance Distribution Functions, SVBRDF ) ʹΑΓ
ද͢ݱΔ͜ͱ͕Ͱ͖Δɽ͜Ε·Ͱଟ͘ͷΞʔςΟετ
ΒʹΑΓͨ͘͞Μͷૉࡐͷ SVBRDFΛද͢ςΫενϟ
σʔλ͕࡞͞Ε͖͕ͯͨɼ૬࡞ޓ༻͢Δଟ͘ͷύ
ϥϝʔλͷͯ͢ʹ͓͍ͯɼ࠷ϦΞϧʹ͑ݟΔΛ
ۀ࡞ɼదʹઃఆ͢Δͷඇৗʹख͕͔͔ؒΔ͚ͭݟ
Ͱ͋Δɽ
ۙɼਂֶशʹΑΓ SVBRDFΛਪఆ͢Δख๏͕
ఏҊ͞Ε͍ͯΔɽྫ ͑ɼDeschaintreΒ [1]ɼϑϥο
γϡΛরࣹͯ͠ࡱӨͨ͠ૉࡐͷ 1ຕͷೖྗ͔Βͷਪఆ
ʹޭͨ͠ɽాࣉΒ [2]͜ͷख๏Λվྑ͠ɼҟํੑͷ
͋ΔۚଐͷΑ͏ͳૉࡐʹରͯ͠ਪఆ͕ՄʹͳΔख
๏ΛఏҊͨ͠ɽ͞ΒʹɼึןΒ [3]ޫͷ͋Δʹ
ண͠ɼϑϥογϡΛরࣹͯ͠ࡱӨͨ͠ը૾ͱޫڥ
ͷΈͰࡱӨͨ͠ը૾ͷ 2ຕͷೖྗΛ༻͍Δ͜ͱͰɼޫ
ͱ༷ͷใΛ۠ผͯ͠ਪఆՄͳख๏ΛఏҊͨ͠ɽ
͔͠͠ɼ͜ΕΒͷख๏ͰɼχοτͷΑ͏ͳԜತͷଟ
͍ͷਪఆੑ্ʹ͍ͯͬࢸͳ͍ɽ
ຊख๏Ͱ͍͔ࡉԜತ͕ଟ͍χοτͷΑ͏ͳૉࡐΛ
ରͱ͠ɼϑϥογϡΛরࣹͯ͠ࡱӨͨ͠ը૾ͱޫڥ
ͷΈͰࡱӨͨ͠ը૾ͷ 2ຕΛೖྗͱͯ͠ɼਂֶशʹ
ΑΓ SVBRDFΛਪఆ͢Δख๏ΛఏҊ͢Δɽ͜ͷͱ͖ɼ
Λද͖͢ॴతͳ๏ઢͷہද໘ͷ࣭ࡐ normalϚοϓ
ʹண͢Δɽ·ͣɼσʔληοτͷ normalϚοϓͷ
Δ͜ͱͰଟ༷ੑΛ૿ͨ͠σʔληοτ͢ߋΛมڧ
Λ࡞͢Δɽ͞ΒʹɼnormalϚοϓͷΘΓʹ࣭ࡐද
໘ͷ͞ߴͷใΛද͢ heightϚοϓΛਪఆ͢Δ͜ͱͰ
ΑΓ҆ఆͳਪఆΛ͏ߦख๏ΛఏҊ͢Δɽ࣮ݧͰɼ߹
σʔλͱ࣮σʔλΛ༻͍ɼఏҊख๏ͱैདྷख๏ʹΑ
ΓಘΒΕͨ݁ՌΛൺֱ͠ɼఏҊख๏ʹΑΓԜತͷݱ࠶
͕ΑΓΑ͘Ͱ͖ΔΑ͏ʹͳΓɼϨϯμϦϯά݁Ռ͕վ
ળ͍ͯ͠Δ͜ͱΛࣔ͢ɽ

2 ఏҊख๏
ຊڀݚͰ༻͍Δ SVBRDFϞσϧɼాࣉΒ [2]͕༻
͍ͨσʔληοτΛݩʹ͓ͯ͠ΓɼDisney Principled
BRDFͱݺΕΔϞσϧʹ͓͍ͯͮجΓɼanisotropic,
basecolor, clearcoat, clearcoatGloss, metallic, rough-
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ness, sheen, sheenTint, specular, specularTint, sub-
surfaceͷ 11छྨͷύϥϝʔλʹ normal, anisotropy-
Angle ͷ 2 ͭͷύϥϝʔλΛՃͨ͠ 13 छྨͷύϥ
ϝʔλ͔Βͳ͍ͬͯΔɽ࣭ࡐ Anisotropy, Cleacoat,
Fabric, GroundͳͲͷ 15छྨ͔ΒͳΔɽ
normalϚοϓͷଟ༷ੑΛ૿͢ڧΔͨΊɼ࣭ࡐද໘ͷ
෬Λද͢ى normalϚοϓΛฤू͢Δɽͯ͢ͷσʔ
λʹ͍ͭͯɼnormalϚοϓͷԜತͷ͞ڧΛܾΊΔύϥ
ϝʔλ strengthͷΛσϑΥϧτͷ 1.0͔Β 15 30
ʹมͨ͠ߋσʔλΛՃͯ͠σʔληοτΛ࡞ͨ͠ɽ
ਤ 1ʹ normalϚοϓͷ strengthΛ 15ഒɼ30ഒʹͨ͠
߹ͷσʔλͷҰྫΛࣔ͢ɽ͞ΒʹɼχοτͷσʔλΛ
σʔληοτʹ৽ͨʹՃͨ͠ɽSubstance Designer
ͱ͍͏ιϑτͰΞʔςΟετΒ͕࡞ͨ͠σʔλΛڞ
༗Ͱ͖Δ Substance ShareͱݺΕΔαΠτͷσʔλ
Λ༻͍ͯ͞ΒʹճసʹΑΓ૿ͯ͠ڧɼ 10500ຕͷ
χοτͷσʔλΛՃͨ͠ɽ
·ͨɼnormalϚοϓΛɼԜತΛද͢ heightϚο
ϓมͯ͠ɼֶशਪఆʹ height ϚοϓΛ༻͍Δ
ख๏ΛఏҊ͢ΔɽnormalϚοϓ heightϚοϓͷඍ
Ͱ͋ΔͨΊɼֶशਪఆʹ͓͍ͯ heightϚο
ϓར༻͢Δ͜ͱͰੑ݈ؤͷظ্͕͞ΕΔɽͨͩ͠ɼ
Disney Principled BRDFͰγΣʔσΟϯάͷࡍʹ๏
ઢใ͕ඞཁʹͳΔͨΊɼγΣʔσΟϯάͷલʹ height
Λ normalʹม͢ΔɽֶशσʔληοτͷϨϯμϦϯ
άɼਪఆ͞Εͨग़ྗ SVBRDFύϥϝʔλͷϨϯμϦ
ϯάɼ߹ೖྗσʔλͷϨϯμϦϯάͰ Blenderͷ
CycleͱݺΕΔϨϯμϥΛ༻͠ɼֶशதͷγΣʔ
σΟϯάͰ Disney Principled BRDFͷఆٛࣜΛ
༻͢Δɽ

ਤ 1: strengthΛมͨ͠ߋ߹ͷ normalϚοϓͱϨϯμϦ
ϯά݁ՌͷҰྫɽ͕ࠨ normalϚοϓɼӈ͕ࠨͷ normalϚο
ϓΛ༻ͯ͠ϨϯμϦϯάͨ͠ը૾ɽ

ωοτϫʔΫాࣉΒ [2]͕ఏҊͨ͠ͷΛɼึן
Β [3]͕ೖྗը૾ͷຕΛ 2ຕʹมͨ͠ߋͷͷΛ
༻͢Δɽͨͩ͠ɼึןΒ [3]ͷจͰ৮ΕΒΕ͍ͯΔ
ͳ͍ɽ͍ͯͬߦॏ͖Λஔ͍ͨଛࣦؔͷՃʹޫڥ
͜ͷωοτϫʔΫU-netΛϕʔεͱͨ͠ߏͰ͋Γɼ
ಉ͡ͷΤϯίʔμɾσίʔμؒʹ ResPathͱݺΕ
ΔεΩοϓଓΛಋೖ͢Δ͜ͱͰɼৄࡉͳہॴతใ
ݱ࠶Ͱ͖ΔΑ͏ʹ͍ͯ͠Δɽ·ͨɼେҬಛαϒωο
τϫʔΫΛಋೖ͢Δ͜ͱͰɼେҬతͳใΛͰ͖
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ΔΑ͏ʹͳ͍ͬͯΔɽωοτϫʔΫͷೖྗึןΒ
ͱಉ༷ɼϑϥογϡ͋Γͷը૾ 1ຕͱޫڥͷΈͷը
૾ 1 ຕͷܭ 2 ຕͱ͢Δ. ग़ྗ 13 ຕͷ SVBRDF ύ
ϥϝʔλϚοϓͱͳΔ͕ɼσʔληοτʹ༻͞Εͯ
͍Δͷ͕ normalϚοϓͷ߹ normalϚοϓΛग़ྗ
͠ɼheightϚοϓͷ߹ heightϚοϓΛग़ྗ͢Δɽ

3 ݧ࣮
normalϚοϓͷԜತΛେ͖ͨ͘͠σʔλΛՃͯ͠
σʔληοτɼχοτͷσʔλΛՃͨ͠͏͑ͨ͠ڧ૿
Ͱ normalϚοϓΛ heightϚοϓʹஔ͖ͨ͑σʔλ
ηοτʹ͍ͭͯͦΕͧΕֶशΛ͍ߦɼධՁͨ݁͠ՌΛ
ࣔ͢ɽ·ͨɼheightͷมߦΘͣʹχοτͷσʔ
λΛՃ͚ͨͩ͠ͷσʔληοτͷֶश͍ߦൺֱ͠
ͨɽਤ 2ͱਤ 3ʹධՁ༻ͷ࣮ೖྗσʔλ 1ͱ࣮ೖྗσʔ
λ 2Λࣔ͢ɽ

ਤ 2: ࣮ೖྗσʔλ 1 ਤ 3: ࣮ೖྗσʔλ 2
Ԝತͷ strengthͷΛେ͖ͨ͘͠σʔλΛՃͯ͠
ֶशͤͨ͞ϞσϧͱึןΒ [3]ͷϞσϧͷ݁ՌΛൺֱ͠
ͨ݁ՌΛਤ 4ͱਤ 5ʹࣔ͢ɽͳ͓ɼ݁Ռಉ͡র໌
݅Ͱ 2ຕͣͭϨϯμϦϯάը૾Λ࡞͍ͯ͠Δɽ·ͨɼ
ͦΕͧΕͷϨϯμϦϯάը૾ͷӈʹਪఆ͞Εͨ normal
ϚοϓΛࣔ͢ɽఏҊख๏ͷํ͕ϋΠϥΠτ͕͘ڧग़ͯ
͍ͳ͍͜ͱ͔Βɼਪఆ݁Ռ͕ฏ໘Ͱͳ͘ɼΑΓԜತ
͕දΕ͍ͯΔ͜ͱ͕͔Δɽ·ͨɼnormalϚοϓΛൺ
ֱ͍͔ͯ͠ࡉ෦ͷى෬͕ఏҊख๏ͷํ͕ΑΓৄ͠
͘ਪఆͰ͖͍ͯΔɽҰํͰɼೖྗσʔλͱൺֱ͢Δͱ
ϋΠϥΠτ͘ڧग़͓ͯΓɼಛʹఏҊख๏ͷํࣹ
ͷͨݟ͕ۚଐʹۙ͘ͳ͍ͬͯΔɽ͜Εҟํੑۚଐ
ʹணͯ͠࡞͞ΕͨాࣉΒ [2]ͷσʔληοτΛ༻
͍ͯ͠ΔͨΊɼۚଐͷׂ߹͕͍ߴσʔληοτʹͳͬ
͓ͯΓɼ͞Βʹͦͷׂ߹Λม͑ͳ͍··σʔληοτ
Λ 3ഒͷେ͖͞ʹͨͨ͠Ίɼͷσʔλͱۚଐͷσʔ
λͷຕͷ͕ࠩେ͖͘ͳͬͯ͠·ͬͨ͜ͱ͕ݪҼͰ͋
Δͱ͑ߟΔɽ
ɼσʔληοτʹχοτͷσʔλΛՃͨ͠͏ʹ࣍
͑ͰɼnormalΛ heightʹஔֶ͖ͯ͑शͤͨ͞߹
ͷ݁ՌΛਤ 6ͱਤ 7ʹࣔ͢ɽnormalϚοϓͷ··ֶश
ͨ͠߹ΑΓ heightʹஔֶ͖ͯ͑शͨ͜͠ͱͰΑ
Γ͍͔ࡉԜತ͕දݱͰ͖ΔΑ͏ʹͳΓɼ͍ڧϋΠϥΠ
τ͕͑ΒΕΔΑ͏ʹͳͬͨҰํͰɼେ͖ͳ͞ߴͷม
Խ͕දݱͰ͖͍ͯͳ͍͜ͱ͕͔Δɽ

4 ͓ΘΓʹ
χοτಛ༗ͷදݱͷ͠͞ͱͯ͠ɼ࣭ࡐද໘ʹେ͖
ͳԜತ͔Β͍͔ࡉԜತ·Ͱ༷ʑͳى෬͕ଘ͢ࡏΔͱ͍
͏͕͋Δ͕ɼ2ͭͷఏҊख๏ͷͦΕͧΕͰ 1ͭͣͭ
Λղܾ͢Δ͜ͱ͕Ͱ͖ͨɽσʔληοτͷ normal
ϚοϓͷόϦΤʔγϣϯΛ૿͢͜ͱͰΑΓԜತͷਂ͞
͞ߴΛਖ਼֬ʹਪఆͰ͖ΔΑ͏ʹͳͬͨɽ·ͨɼheight
ϚοϓΛਪఆ͢Δ͜ͱͰɼΑΓࡉৄ͔͘ࡉͳԜತ·Ͱ
ਪఆͰ͖ΔΑ͏ʹͳͬͨɽఏҊख๏͝ͱʹਪఆੑͷ
্͕ΈΒΕ͕ͨɼԜತͷਂ͞͞ߴΛਖ਼֬ʹਪఆ͢Δ
͜ͱͱɼৄࡉͳԜತ·Ͱਪఆ͢Δ͜ͱ͕ҰͭͷϞσϧ

ਤ 4: ࣮σʔλʹΑΔൺֱ 1ɽ্ஈ͕ึןΒͷख๏ɼԼஈ͕
ఏҊख๏ɽ

ਤ 5: ࣮σʔλʹΑΔൺֱ 2ɽ্ஈ͕ึןΒͷख๏ɼԼஈ͕
ఏҊख๏ɽ

ਤ 6: ࣮σʔλʹΑΔൺֱ 1ɽ্ஈ͕ normalʹΑΔਪఆ݁
ՌɼԼஈ͕ heightʹΑΔਪఆ݁Ռɽ

ਤ 7: ࣮σʔλʹΑΔൺֱ 2ɽ্ஈ͕ normalʹΑΔਪఆ݁
ՌɼԼஈ͕ heightʹΑΔਪఆ݁Ռɽ

Ͱཱ྆Ͱ͖͍ͯͳ͍ͨΊɼԜತΛେ͖ͨ͘͠σʔλΛ
Ճͨ͠͏͑Ͱ heightʹมֶͯ͠शΛ͏ߦͳͲɼਪ
ఆํ๏ͱσʔληοτͷݟ͕͠ඞཁͰ͋Δͱ͑ߟΔɽ
·ͨɼσʔληοτͷۚଐͷׂ߹͕ґવͱͯ͘͠ߴɼ

ਪఆύϥϝʔλͷϨϯμϦϯά݁Ռͷࣹͷ༷͕ۚࢠ
ଐʹۙ͘ͳͬͯ͠·͍ͬͯΔ͜ͱ͔Βɼۚଐͱͷσʔ
λͷׂ߹ྀ͢ߟ͖Ͱ͋Δͱ͑ߟΔɽ

ݙจߟࢀ
[1] V. Deschaintre, M. Aittala, F. Durand, G. Dret-

takis, and A. Bousseau, “Single-Image SVBRDF
Capture with a Rendering-Aware Deep Network”,
ACM Trans. Graph. Vol. 37, No. 4, 2018.

[2] Nozomu Terada, Ikuko Shimizu, “One-shot
SVBRDF Estimation Including Anisotropic ma-
terial”, ACM SIGGRAPH European Conference
on Visual Media Production, 2021.

[3] ɼ“ਂֶशʹΑΔޫࢠɼਗ਼ਫҮాࣉԻɼ࠼ןึ
ͷ͋Δͷํࣹؔͷਪఆ”, ใ
ॲཧֶձશࠃେձ, 2023.

Copyright     2024 Information Processing Society of Japan.
All Rights Reserved.2-182

情報処理学会第86回全国大会


