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1 ͸͡Ίʹ

৽ͨͳԻͷҹ৅ධՁख๏ͱͯ͠ɼ೴׆ಈܭଌʹͮج

͘ํ๏͕ఏҊ͞Ε͍ͯΔ [1−3]ɽ͜ΕΒͷख๏͸ɼ࣭

໰ࢴ๏ͳͲͷ৺ཧతख๏ʹൺ΂ɼ৺ཧతόΠΞεͷ

Өڹͷ௿ݮ΍ҙࣝԼͷҹ৅ධՁͷՄೳੑͱ͍ͬͨϝ

ϦοτΛ༗͍ͯ͠Δɽ

զʑ͸͜Ε·ͰɼΤΞίϯԻͷௌײҹ৅Λର৅ͱ͠

ͯɼͦͷධՁͷͨΊͷ೴׆ಈࢦඪͷߏஙʹऔΓ૊ΜͰ

͖ͨɽΤΞίϯԻʹؒ࣌มಈΛ༩͑ͨ৔߹ͷྋ͠͞ɼ

ͷҹ৅ΛҰରൺֱ๏Ͱਪఆ͠ɼΤΞίϯԻ͞͠·޷

ௌऔ࣌ͷࣗൃ཯ಈͷؒ࣌త҆ఆੑɼ͓Αͼࣄ৅ؔ࿈

ಉظʗ୤ಉظͱͷؔ܎Λௐࠪͨ͠ [4,5]ɽҹ৅ͱ೴׆ಈ

ͱͷؒʹ͍͔ͭ͘ͷ૬ؔΛݟग़ͨ͠΋ͷͷɼ͜ΕΒ

ͷ૬ؔ͸େ͖͘ͳ͔ͬͨɽͦ͜Ͱɼ೴׆ಈಛ௃ྔΛೖ

ྗͱͯ͠ɼΤΞίϯԻͷௌײҹ৅ͷई౓஋Λਪఆ͢

Δҹ৅༧ଌϞσϧΛߏங͠ɼΑΓ݈ؤͳΤΞίϯԻ

ͷҹ৅ධՁࢦඪͷߏஙɼ͓Αͼҹ৅ͱؔ࿈ͷ͋Δ೴

ಈͷநग़ʹ΋औΓ૊Μͩ׆ [6,7]ɽNon-negative Tensor
Factorization (NTF)[8]Λ༻͍ͯɼΤΞίϯԻௌऔ࣌ͷ
೴࣓քͷؒ࣌ʵप೾਺ಛ௃͔Βɼͦͷଟߏݩ࣍଄Λ

ରͷܹࢗɼޙͨͬߦͷಛ௃ྔநग़Λݩ࣍௿ྀͨ͠ߟ

ྋ͠͞ɼ޷·͠͞ʹؔ͢ΔҰରൺֱ൑அΛࢣڭσʔ

λͱͯ͠ҹ৅༧ଌϞσϧΛֶशͨ͠ [6]ɽ͔͠͠ͳ͕

ΒɼҰରൺֱ൑அͷ༧ଌʹ͍ͯͮجϞσϧͷධՁΛ

৔߹ͷ༧ଌਫ਼౓͸ͨͬߦ ঢ়ݱͳ͍ɽ͍ͯͬࢸʹ60%
Ͱ͸͜ΕΒͷ೴׆ಈࢦඪʹΑΔҹ৅ධՁ͸࣮ݱతͰ

͸ͳ͍ͱݴΘ͟ΔΛ͑ͳ͍ɽ

NTFΛ༻͍ͨ೴׆ಈಛ௃ྔநग़ͷ໰୊఺ͱͯ͠ɼۙ
཭͕খ͘͞ڑͷςϯιϧͱͷݩΕͨςϯιϧͱ͞ࣅ

ͳΔΑ͏ʹϑΟοςΟϯάͤ͞Δ͕ɼඞͣ͠΋ҹ৅

ͷ༧ଌʹ༗ޮͳಛ௃ྔ͕நग़͞Εͳ͍఺͕͛ڍΒΕ

Δɽલߘ [7] Ͱ͸ɼDiscriminant Non-negative Tensor
Factorization Λ༻͍ͯɼNTF ͷڑ཭ؔ਺ͱܹࢗରʹ
ର͢Δ༏ྼͷ൑அͷ৘ใΛͭ࣋ਖ਼ଇԽ߲ͷ࿨Λ࠷খ

Խ͢Δ͜ͱͰɼҹ৅ͷ༧ଌʹ༗ޮͳಛ௃ྔநग़Λࢼ

Έͨɽ

ͦͷҰํͰɼ಄ൽͷ֎ଆͰ؍ଌ͞ΕΔ೴೾΍೴࣓

ਤʹ͸ 10 Hzఔ౓ͷ཯ಈ͕ଟؚ͘·ΕɼͦΕΑΓߴ
͍प೾਺ͷ੒෼ͷύϫʔ͸େ͖͘ͳ͍ɽؒ࣌ʵप೾

∗Brain cortical feature extraction based on coherence analysis for estimating subjective impressions induced by HVAC
sound. by YANO, Hajime (Kobe Univ./AIST), TAKIGUCHI, Tetsuya, ARIKI, Yasuo (Kobe Univ.), KAMIYA, Masaru
(DENSO Corp.), NAKAGAWA, Seiji (Chiba Univ./AIST).

਺ಛ௃ͷΑ͏ͳप೾਺੒෼ຖͷύϫʔʹͮ͘جಛ௃

ྔʹ NTFΛద༻͢Δͱɼมಈͷେ͖ͳ௿͍प೾਺੒
෼Λද͢ݱΔجఈ͕ಘΒΕ΍͘͢ɼ೴೾΍೴࣓ਤͷߴ

͍प೾਺੒෼ʹௌײҹ৅ͱؔ࿈ੑ͕͋ͬͨͱͯ͠΋ɼ

ͦͷಛ௃͕͏·͘நग़͞Εͳ͍Մೳੑ͕͋Δɽ

͜Ε·Ͱ༻͍͖ͯͨप೾਺੒෼ͷύϫʔʹͮ͘جಛ

௃ྔͱ͸ҟͳΔಛ௃ͱͯ͠ɼେ೴ൽ࣭ػೳͷྖҬؒͷ

͸ੑ܎ΒΕΔɽ͜ͷΑ͏ͳؔ͑ߟ͕ੑ܎ؔ Functional
Connectivityʢػೳత݁߹ʣͱݺ͹Ε͓ͯΓɼ༷ʑͳ
ධՁࢦඪ͕ఏҊ͞Ε͍ͯΔ [9]ɽຊߘͰ͸ɼҹ৅༧ଌ

Ϟσϧͷ༧ଌਫ਼౓্޲ͷͨΊͷ৽ͨͳಛ௃ྔͱͯ͠ɼ

ݕಛ௃ྔΛͮ͘جʹଌνϟωϧؒͷίώʔϨϯεܭ

౼ͨ͠ɽશͯͷνϟωϧͷ૊߹ͤʹରͯ͠͞ࢉܭΕ

ΔίώʔϨϯε͸ɼେ೴ൽ࣭ػೳͷྖ໺ؒͷؔੑ܎

Λ൓ө͢Δͱ͑ߟΒΕɼͦͷ஋͸֤प೾਺੒෼ͷε

έʔϧʹΑΒͳ͍ಛ௃͕͋ΔɽίώʔϨϯεಛ௃ྔɼ

͓ΑͼίώʔϨϯεಛ௃ྔͱप೾਺੒෼ͷύϫʔʹ

ಛ௃ྔΛ૊߹ͤͨಛ௃ྔΛ༻͍ͯҹ৅༧ଌϞͮ͘ج

σϧΛߏங͠ɼͦͷ༧ଌਫ਼౓͔ΒίώʔϨϯεಛ௃

ྔͷ༗ޮੑΛͨ͠ূݕɽ

2 ೴࣓քσʔλ

2.1 Իܹࢗ

৐༻ं಺ͷӡసऀͷண࠲ҐஔʢϔουϨετ෇ۙʣͰ

༧ଌූ߸ԽʢLinearܗɼઢʹجଌ͞ΕͨΤΞίϯԻΛܭ
Predictive Coding: LPCʣʹΑͬͯεϖΫτϧแབྷΛ
நग़͢Δ͜ͱͰϞσϧԽ͞ΕͨΤΞίϯԻ [10]Λ༻͍

มಈؒ࣌੒ͨ͠ɽ͜ͷϞσϧԻʹର͠ɼ࡞ԻΛܹࢗͯ

ͱͯ͠ਖ਼ݭ೾ʹΑΔৼ෯มௐΛ͠ࢪɼมௐप೾਺Λม

Խͤͯ͞ 7छྨͷܹࢗԻʢ0ʢมௐͳ͠ʣɼ0.2ɼ0.4ɼ
0.6ɼ0.8ɼ1.6ɼ3.2 HzʣΛ࡞੒ͨ͠ɽͳ͓ɼܹࢗԻͷ
͸ؒ࣌ଓ࣋ 5 sɼมௐ౓͸ Իѹ͸ܹࢗఆ͠ɼݻʹ0.15
ඃऀݧຖʹɼมௐप೾਺ 0 Hzʢมௐͳ͠ʣͷܹࢗԻ
ʠ͕͸͖ͬΓͱฉ͑͜ɼͳ͓͔ͭͪΐ͏Ͳྑ͍ͱ͡ײ

Δʡେ͖͞ʹઃఆͨ͠ɽ

2.2 ଌํ๏ܭ

ՃͷಉҙΛಘͨௌ݈֮ৗऀࢀݧ࣮ 8໊ʢஉੑ 6໊ɼ
ঁੑ 2໊ɼ21–24ࡀʣΛඃऀݧͱ͠ɼܹࢗԻௌऔ࣌ͷ
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೴࣓քΛܭଌͨ͠ɽܹࢗԻ͸༧Ίඃ͝ऀݧͱʹ 7ͭ
ͷܹࢗԻʹର͢Δྋ͠͞ɼ͓Αͼ޷·͠͞ͷई౓஋Λ

Ұରൺֱ๏ʹΑͬͯௐࠪ͠ɼ֤ҹ৅ͷई౓஋͕࠷େɼ

ܭԻΛؚΉܹࢗখͱͳΔ࠷ 4ͭͷܹࢗԻΛબ୒ͨ͠ɽ
ඃऀݧʹ 4ͭͷܹࢗͷ͏ͪ 2ͭͣͭΛ࿈ଓతʹఄࣔ
͠ɼྋ͠͞ɼ޷·͠͞ͷ֤ج४ʹ͓͚Δ༏ྼΛධՁ͞

ͤͨɽͳ͓ɼܹࢗԻ͸ૠೖܕΠϠϗϯʹΑͬͯඃऀݧ

ͷ྆ࣖʹఄࣔ͞Εͨɽ

೴࣓քܭଌ͸࣓ؾγʔϧυϧʔϜ಺Ͱ 122chશ಄
,ଌγεςϜʢNeuromag-122TMܭ೴࣓քܕ Neuromag
Ltd.ʣΛ༻͍ͯߦΘΕͨɽશ 122chͰܭଌ͞Εͨ೴࣓
ք৴߸͸௨աଳҬ͕ 0.03–100 HzͷΞφϩάόϯυύ
εϑΟϧλΛ௨աͨ͠ޙɼ400 HzͰαϯϓϦϯά͞
Εͨɽ

2.3 σʔλͷલॲཧ

શ 122νϟωϧͰܭଌ͞Εͨ raw data͔Βɼ֤ࢗ
ܹఄࣔΛ 0 msͱͯ͠ɼ−500–5500 msͷ۠ؒʢΤϙο
ΫʣΛ੾Γग़ͯ͠༻͍ͨɽ·ͨɼෆྑνϟωϧͱ൑அ

͞Εͨνϟωϧͷ৴߸͸༻͍ͣɼઈର஋͕ 3000 fT/cm
Λ௒͑ͨ৴߸͕͍ͣΕ͔ͷνϟωϧʹؚ·ΕΔΤϙο

Ϋ΋औΓআ͍ͨɽ

3 ίώʔϨϯεಛ௃ྔ

3.1 ࿈ଓ΢ΣʔϒϨοτม׵

·ͣɼ֤ΤϙοΫͷ raw data ʹର͠࿈ଓ΢Σʔϒ
Ϩοτม׵Λద༻ͯؒ࣌͠ʵप೾਺ಛ௃Λநग़ͨ͠ɽ

߸৴ؒ࣌ x(t)ͷ࿈ଓ΢ΣʔϒϨοτม׵͸࣍ͷΑ͏

ʹද͞ΕΔɽ

Wx(s, τ) =

∫ ∞

−∞
x(t)

1√
s
ψ∗

(
t− τ

s

)
dt (1)

ψ(t) = π−1/4ejω0te−t2/2 (2)

͜͜Ͱɼ∗͸ෳૉڞ໾Λද͢ɽψ(t)͸Ϛβʔ΢Σʔϒ

ϨοτͰɼຊڀݚͰ͸ࣜ (2)ͷෳૉϞϧϨʔ΢Σʔϒ
ϨοτΛ༻͍ͨɽύϥϝʔλ sɼτ ͸΢ΣʔϒϨοτ

ͷεέʔϧͱؒ࣌γϑτΛද͠ɼ͜ΕΒ͸ղੳ͢Δ

प೾਺ͱؒ࣌ʹରԠ͢Δɽ΢ΣʔϒϨοτͷεέʔϧ

͸ɼ෼ੳ͢Δप೾਺۠ؒ 5–95 HzΛఈ͕ 2ͷର਺ε
έʔϧͰ 25෼ׂͯ͠ಘͨɽ

3.2 ΢ΣʔϒϨοτίώʔϨϯε

ʵؒ࣌Αͬͯಘͨʹ׵ɼ࿈ଓ΢ΣʔϒϨοτมʹ࣍

प೾਺ಛ௃ͷ 0–5000 msͷ۠ؒΛ༻͍ͯίώʔϨϯ
εΛͨ͠ࢉܭɽؒ࣌৴߸ x(t)ɼy(t)ͷؒͷɼεέʔ

ϧ sʹ͓͚ΔίώʔϨϯε Cxy(s)Λ࣍ͷΑ͏ʹఆٛ

͢Δɽ

Cxy(s, τ) =
|T−1

∑
τ Wxy(s, τ)|2

Px(s)Py(s)
(3)

Px(s) =
1

T

∑

τ

|Wx(s, τ)|2 (4)

Wxy(s, τ) = Wx(s, τ)W
∗
y (s, τ) (5)

͜͜ͰɼT ͸ؒ࣌ฏۉΛऔΔ࣌ͷ۠ؒ௕Λද͢ɽPx(s)

͸εέʔϩάϥϜ |Wx(s, τ)|2 Λ޲ํؒ࣌ʹฏͨ͠ۉ
΋ͷͰ͋Γɼεέʔϧ sʹ͓͚Δ۠ؒ಺ͷฏۉతͳ

ύϫʔΛද͍ͯ͠ΔɽίώʔϨϯε͸ 2ͭ৴߸ͷύ
ϫʔͷฏۉͰਖ਼نԽ͞Ε͍ͯΔͨΊɼ৴߸ͷεέʔ

ϧʹΑΒͣɼ0 ≤ Cxy(s) ≤ 1ͷൣғͷ஋ΛऔΔɽ

3.3 ௿ݩ࣍ͳίώʔϨϯεಛ௃ྔͷநग़

ίώʔϨϯε͸ΤϙοΫɼप೾਺͝ͱʹɼશͯͷ

νϟωϧͷ૊߹ͤʹରͯ͢͠ࢉܭΔ͜ͱ͕Ͱ͖Δɽܭ

ଌνϟωϧΛϊʔυɼίώʔϨϯεΛܭଌνϟωϧؒ

Λ݁ͿลͷॏΈͱ͑ߟΔͱɼ͜ͷάϥϑ͸େ೴ൽ࣭

ʹ͓͚ΔωοτϫʔΫΛۙࣅతʹද͍ͯ͠ݱΔͱߟ

͑Δ͜ͱ͕Ͱ͖Δɽ

͜ͷάϥϑͷྡ઀ྻߦΛ͢΂ͯͷप೾਺͓ΑͼɼΤ

ϙοΫʹΘͨͬͯ߹ΘͤΔͱɼ4֊ͷςϯιϧ C ∈
RI×I×J×K

+ Ͱද͢ݱΔ͜ͱ͕Ͱ͖Δɽ͜͜ͰɼI ͸

νϟωϧ਺ɼJ ͸प೾਺࣠ͷ෼ׂ਺ɼK ͸ΤϙοΫ

਺Ͱ͋Δɽ͍ۙप೾਺ͷྡ઀ྻߦ͸ྨ͓ͯ͠ࣅΓɼࢗ

ܹԻͷௌऔʹ൐ͬͯಛఆͷωοτϫʔΫͷύλʔϯ͕

ग़͢ݱΔͱԾఆ͢Δ͜ͱͰɼप೾਺ɼΤϙοΫํ޲ͷ

ఈΛ༻͍ͯɼςϯιϧج C Λࣜ (6)ͷΑ͏ʹϞσϧ
Խͨ͠ɽ

C ≈ Ĉ =
R∑

r=1

ar ◦ ar ◦ br ◦ cr (6)

͜͜ͰɼA = [a1 . . .aR] ∈ RI×R
+ ɼB = [b1 . . . bR] ∈

RJ×R
+ ɼC = [c1 . . . cR] ∈ RK×R

+ ͸ɼͦΕͧΕඇෛ

ͷཁૉΛͭ࣋νϟωϧɼप೾਺ɼΤϙοΫʹؔ͢Δ

ɼR͸ςϯιϧCྻߦఈج Λද͢ݱΔϥϯΫ 1੒෼
ar ◦ ar ◦ br ◦ cr ͷ਺Λද͠ɼʠ ◦ʡ͸ϕΫτϧͷ֎ੵ
ʢ௚ੵʣͰ͋Δɽࣜ (6)͸ 2ͭͷجఈྻߦΛಉ͡΋ͷʹ
ͷ࣌ͨ͠ 4֊ͷςϯιϧͷ NTFʹͳ͓ͬͯΓɼ͜Ε
͸ྡ઀͕ྻߦରশྻߦͰ͋ΔͨΊͰ͋Δɽ·ͨɼNTF
ͷجఈྻߦʹ͸εέʔϧͷ೚ҙੑ͕͋ΔͨΊɼྻߦ

AɼB ͷ֤ྻϕΫτϧͷ L2ϊϧϜΛ 1ͱͨ͠ɽ
ΤϙοΫํ޲ͷجఈ cr ͷཁૉ cl,r ͸ɼಛఆͷप೾

਺ଳʹ͓͚Δɼಛఆͷൽ্࣭ͷྖҬؒͷؔੑ܎Λࣔ͢

ϥϯΫ 1੒෼ ar ◦ar ◦ br ͕Ͳͷఔ౓ग़͍ͯ͠ݱΔ͔
Λࣔ͢ͱ͑ߟΒΕΔɽ͕ͨͬͯ͠ɼΤϙοΫ͝ͱͷ௿

ྻߦఈجͳಛ௃ྔͱͯ͠ɼΤϙοΫʹؔ͢Δݩ࣍ C

ͷ֤ߦϕΫτϧΛ༻͍ͨɽ

- 756 -日本音響学会講演論文集 2018年3月



ͳ͓ɼਖ਼֬ʹࣜ (6)ͷ෼ղΛ͑ߦͳ͍͕ɼຊߘͰ͸
؆୯ԽͷͨΊɼ2ճग़͢ݱΔνϟωϧجఈ ar ͕ͦΕ

ͧΕҟͳΔ΋ͷͱͯ͠ Frobenius ϊϧϜن४ͷ NTF
ͷΞϧΰϦζϜ [8] Λ༻͍ͨɽ

ςετσʔλ͔Β੒Δςϯιϧ Ctest ͔Βಛ௃ྔ

Ctestͷநग़͸ɼֶशσʔλ͔Β੒ΔςϯιϧCtrain

Λ෼ղͯ͠ಘΒΕͨجఈྻߦAɼB Λ༻͍ͯ࣍ͷࣜ

ͷΑ͏ʹͨͬߦɽ

Ctest = C(4)
test[(B ⊙A⊙A)T (B ⊙A⊙A)]−1 (7)

͜͜ͰɼC(4)
test ∈ RL×IJK

+ ͸ςϯιϧCtestͷ֤ཁૉ

Λɼͦͷ 4൪໨ͷఴߦ͕ࣈͷఴࣈʹͳΔΑ͏ʹฒͼ
ସ͑ͯͰ͖ΔྻߦͰɼʠ⊙ʡ͸ɼྻͷαΠζ͕౳͍͠
2ͭͷྻߦʹର͠ྻ͝ͱͷΫϩωοΧʔੵΛͱΔ͜ͱ
Λද͢ʢKhatri-Raoੵʣɽͳ͓ɼࢉܭͷ݁Ռෛͷ஋ͱ
ͳͬͨཁૉ͸ 0ʹஔ͖ͨ͑׵ɽ

4 ධՁ࣮ݧ

4.1 ධՁํ๏

ίώʔϨϯεಛ௃ྔΛ༻͍ͯɼඃऀݧຖʹΤΞί

ϯԻͷྋ͓͠͞Αͼ޷·͠͞ͷҹ৅༧ଌϞσϧΛߏ

ங͠ɼͦͷ༧ଌਫ਼౓ͷධՁΛͨͬߦɽ·ͨɼप೾਺ۭ

্ؒɼ͓Αͼؒ࣌ʵप೾਺্ۭؒͰͷύϫʔΛجʹ

ͨ͠ಛ௃ྔͱɼ͜ΕΒͷಛ௃ྔͱίώʔϨϯεಛ௃

ྔΛ૊Έ߹Θͤͨಛ௃ྔΛ༻͍ͯҹ৅༧ଌϞσϧΛ

ɽ۩ମͨͬߦங͠ɼίώʔϨϯεಛ௃ྔͱͷൺֱΛߏ

తʹ͸࣍ͷ 5छྨͷಛ௃ྔؒͰ༧ଌਫ਼౓ͷൺֱΛͬߦ
ͨ: (i)ࣜ (4)ͷप೾਺͝ͱͷฏۉύϫʔ Px(s)ͷฏํ

ࠜΛ֤ཁૉʹͭ࣋ɼप೾਺ɼνϟωϧɼΤϙοΫͷ࣍

ͨͬ࣋Λݩ 3֊ͷςϯιϧʹ NTFΛద༻ͯ͠நग़͠
ͨಛ௃ྔɼ(ii)લߘͱಉ༷ʹؒ࣌ʵप೾਺ಛ௃͔Βͳ
Δςϯιϧʹ NTFΛద༻ͯ͠நग़ͨ͠ಛ௃ྔɼ(iii)
ίώʔϨϯεಛ௃ྔɼ(iv)ಛ௃ྔ (i)ͱಛ௃ྔ (iii)Λ
࿈݁ͨ͠ಛ௃ྔɼ(v)ಛ௃ྔ (ii)ͱಛ௃ྔ (iii)Λ࿈݁
ͨ͠ಛ௃ྔɽಛ௃ྔநग़࣌ʹ༻͍Δ NTFͷϥϯΫ਺
͸ R = 30ɼ100ͷ 2छྨʹઃఆͨ͠ɽͳ͓ɼશͯͷ
ಛ௃ྔʹରͯ͠ɼد༩཰͕ 95%ͱͳΔΑ͏ʹओ੒෼
෼ੳͰݩ࣍ѹॖ͠ɼന৭ԽΛͨͬߦɽ

ҹ৅༧ଌϞσϧ͸͜Ε·Ͱͱಉ༷ͷϞσϧ [6]Λ༻

͍ͨɽ͜ͷҹ৅༧ଌϞσϧͷֶश͸ɼܹࢗରʹରԠ͢

Δೖྗಛ௃ྔରͷࠩΛɼൺֱ൑அʹରԠ͢Δ 2ͭͷ
Ϋϥεʹ෼ྨ͢ΔΑ͏ʹ Support Vector Machineͷ࿮
૊ΈΛ༻͍ͯߦΘΕΔ [11]ɽΧʔωϧؔ਺ʹΨ΢γΞ

ϯΧʔωϧΛબ୒͠ɼඇઢܗͳϞσϧΛߏஙͨ͠ɽ

Ϟσϧͷ༧ଌਫ਼౓ͷධՁ͸ɼ·ֶͣशͨ͠Ϟσϧ

Λ༻͍ͯςετσʔλͷಛ௃ྔ͔Βҹ৅ͷई౓஋Λ

༧ଌͨ͠ޙɼܹࢗରʹରԠ͢Δ 2ͭͷ༧ଌई౓஋ͷ
ࠩΛ͠ࢉܭɼͦͷූ߸͔ΒҰରൺֱ൑அΛ༧ଌͨ͠ɽ

ಘΒΕͨൺֱ൑அ͍͓ͯʹݧଌ࣮ܭɼ೴࣓քʹޙ࠷

ͱ༧ଌͨ͠ൺֱ൑அͱΛൺ΂ɼਖ਼ղ཰Λࢉग़ͨ͠ɽ·

ͨɼϞσϧͷύϥϝʔλ͸ 5෼ׂͷަࠩূݕͰܾఆ
ͨ͠ɽ

4.2 ݁Ռɾ࡯ߟ

ಛ௃ྔ (i)–(v)Λ༻͍ͯߏஙͨ͠ҹ৅༧ଌϞσϧʹ
Αͬͯ༧ଌͨ͠ྋ͠͞ɼ޷·͠͞ʹؔ͢ΔҰରൺֱ൑

அͷਖ਼ղ཰Λɼ8ਓͷඃऀݧͰฏ݁ͨ͠ۉՌΛTable 1ɼ
2ʹͦΕͧΕࣔ͢ɽ·ͨɼ͜ ΕΒͷਖ਼ղ཰͸ಛ௃ྔநग़

NTFͷϥϯΫR͝ͱʹ͍ࣔͯ͠ΔɽClosed͍ͨ༺ʹ࣌
͸ֶशͨ͠ϞσϧͷධՁΛֶशσʔλͰͨͬߦ৔߹ɼ

Open͸ֶशͨ͠ϞσϧͷධՁΛςετσʔλͰͬߦ
ͨ৔߹Λද͍ͯ͠Δɽ

ྋ͠͞ɼ޷·͠͞ͷ͍ͣΕͷධՁͰ΋ɼಛ௃ྔ (iii)ɼ
͢ͳΘͪίώʔϨϯεΛؚΉಛ௃ྔ͕࠷΋Ұରൺֱ

൑அͷਖ਼ղ཰͕͍݁ߴՌͱͳͬͨɽ·ͨɼNTFͷϥ
ϯΫ਺͕ R = 100ͷ৔߹ΑΓ΋ R = 30ͷํ͕ฏۉ

ਖ਼ղ཰͕ݟ͕޲܏͍ߴΒΕͨɽ͔͠͠ͳ͕Βɼ5ͭͷ
ಛ௃ྔͷฏۉਖ਼ղ཰ͷؒʹ༗ҙͳࠩ͸ͳ͘ɼίώʔϨ

ϯεಛ௃ྔΛ࿈݁͢Δ͜ͱʹΑΔਖ਼ղ཰ͷ্޲͸ඞ

ͣ͠΋ݟΒΕͳ͔ͬͨɽ͜ͷݪҼͱͯ͠͸ɼ࿈݁ͨ͠

2ͭͷಛ௃ྔؒͷεέʔϧͷҧ͍΍ɼPCAͰಘͨج
ఈʹΑΔѹॖͰ͸ಛ௃ྔͷมಈΛे෼ʹଊ͑Δ͜ͱ

͕Ͱ͖ͳ͔ͬͨՄೳੑ͕͑ߟΒΕΔɽ

ʹɼίώʔϨϯεͷςϯιϧʹ࣍ NTFΛద༻͠ಘ
ΒΕͨɼνϟωϧʹؔ͢Δ 2ͭͷجఈྻߦͷྫΛFig. 1
ʹࣔ͢ɽຊདྷ͸ಉҰͰ͋ΔجఈྻߦΛɼҟͳΔ 2ͭͷ
ͱͯ͠௨ৗͷྻߦఈج NTFͷΞϧΰϦζϜͰٻΊͯ
͍ΔͨΊɼಉ͡جఈ͕ྻߦಘΒΕΔอূ͸ແ͍ɽ͔͠

͠ͳ͕Βɼ΄ͱΜͲͷ৔߹Ͱ Fig. 1ͷΑ͏ʹ 2ͭͷ
ࣅఈ͕ಘΒΕ͓ͯΓɼNTFͰۙجͰಉ༷ͷྻߦఈج
͞ΕͨίώʔϨϯεͷςϯιϧͷ 2ͭͷνϟωϧํ
ΒΕΔɽ͑ߟͰͷରশੑ͕͋Δఔ౓อͨΕ͍ͯΔͱ޲

5 ·ͱΊ

ΤΞίϯԻධՁͷͨΊͷҹ৅༧ଌϞσϧͷ༧ଌਫ਼

౓Λվળ͢ΔͨΊʹɼ೴࣓քͷप೾਺੒෼͝ͱͷύ

ϫʔʹͮ͘جಛ௃ྔʹՃ͑ͯɼܭଌνϟωϧؒͷί

ώʔϨϯεʹͮ͘جಛ௃ྔΛݕ౼ͨ͠ɽ

ίώʔϨϯεಛ௃ྔΛؚΉಛ௃ྔΛ༻ֶ͍ͯश͠

ͨҹ৅༧ଌϞσϧʹΑͬͯɼ༧ଌͨ͠Ұରൺֱ൑அͷ

ฏۉਖ਼ղ཰͕ɼྋ͠͞ɼ޷·͠͞ͷ͍ͣΕͷ৔߹Ͱ

΋࠷΋͕͔ͨͬߴɼप೾਺੒෼ͷύϫʔʹͮ͘جಛ௃

ྔͱൺֱͯ͠༗ҙͳਫ਼౓ͷ্޲Λݟग़͢͜ͱ͸Ͱ͖

ͳ͔ͬͨɽҹ৅༧ଌϞσϧͷਫ਼౓ͷ্޲ͷͨΊʹ͸ɼ

͜ΕΒͷಛ௃ྔΛ͏·͘౷߹͢ΔΑ͏ͳख๏Λݕ౼

͍ͯ͘͠ඞཁ͕͋Δɽ·ͨɼલߘ [7]ͰఏҊͨ͠ख๏
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Table 1 Mean prediction accuracies of paired-comparative judgment on coolness and their standard deviations (SD)
are indicated as follows: Mean±SD [%].

R = 30 R = 100

Feature Open (Closed) Open (Closed)
(i) 58.7±2.7 (72.4±18.4) 58.1±4.3 (84.4±11.2)
(ii) 59.0±2.9 (70.0±13.7) 58.1±4.3 (91.7±12.4)
(iii) 57.5±3.3 (76.8±16.1) 58.2±3.9 (83.1±13.6)
(iv) 59.9±4.7 (70.5±14.7) 57.6±4.1 (80.9±11.4)
(v) 58.8±2.8 (71.1±13.3) 57.6±4.1 (90.7±12.0)

Table 2 Mean prediction accuracies of paired-comparative judgment on preference and their standard deviations
(SD) are indicated as follows: Mean±SD [%].

R = 30 R = 100

Feature Open (Closed) Open (Closed)
(i) 59.5±5.1 (69.5±10.2) 56.4±2.6 (85.5±14.9)
(ii) 58.8±4.5 (70.6±15.3) 57.7±3.3 (91.2±10.4)
(iii) 58.7±3.2 (77.9±16.0) 59.9±3.0 (76.5±15.5)
(iv) 59.7±2.3 (64.8±8.2) 55.4±2.8 (85.4±15.0)
(v) 58.8±4.6 (73.0±15.5) 58.4±4.0 (90.2±9.8)
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Fig. 1 Examples of two channel basis matrices ob-
tained from a coherence tensor using NTF.

ʹΑΓɼܹࢗରʹର͢Δൺֱ൑அͷ৘ใΛऔΓೖΕɼ

ίώʔϨϯεͷςϯιϧ͔Βҹ৅ͷ༧ଌʹ༗ޮͳൽ

࣭ؒͷؔੑ܎Λநग़͢Δํ๏΋͑ߟΒΕΔɽ
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