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͋Β·͠ ඦສຕͷإը૾ΛؚΉେنσʔλϕʔεʹରͯ͠ɼߴɾߴਫ਼ͳإೝ͕ࣝՄͳख๏ͱͯ͠ɺࡔΒ

ͷख๏͕͋Δɽ͜ͷख๏Ͱɼہॴಛͷݕग़ثΛ༻ͯ͠ɼը૾ʹԠͯ͡ಛநग़ՕॴΛܾఆ͢Δɽݕग़ثղ

૾إը૾র໌มԽʹऑ͍ͨΊɼࡔΒͷख๏͜ΕΒͷը૾มԽΛड͚ͨإը૾ͷೝࣝʹऑ͍ͱ͍͏͕ܽ͋Δɽ

͜ͷΛղܾ͢Δํ๏ͱͯ͠ɼہॴಛͷݕग़ํ๏ͱͯ͋͠Β͔͡ΊఆΊΒΕͨҐஔ͔ΒಛΛີʹͱΔ Dense

SamplingΛ༻͍Δ͜ͱ͕͑ߟΒΕΔɽ͔͠͠ɼ͜ΕͰϝϞϦ༻ྔ͕େ෯ʹ૿Ճ͠ɼ·ͨදมԽʹऑ͘ͳΔɽͦ

͜ͰຊߘͰɼDense SamplingΛಋೖ͢Δ͜ͱͰੜ͡ΔϝϞϦ༻ྔͱදมԽͷΛಉ࣌ʹղܾ͢Δํ๏ΛఏҊ

͢Δɽ͜ΕʹΑΓɼղ૾إը૾র໌มԽΛड͚ͨإը૾ͷೝࣝੑΛ্ͭͭ͠ɼলϝϞϦͰදมԽʹ݈ؤ

ͳೝࣝΛ࣮͢ݱΔɽ

Ωʔϫʔυ ɼDenseࡧ୳ۙ࠷ࣅॴಛྔɼۙہσʔλϕʔεɼنೝࣝɼେإ SamplingɼҨతΞϧΰϦζϜ

1.  ͡ Ί ʹ

൜ࡑࠪͰɼࢹΧϝϥͷө૾͔Β൜ऀࡑΛಛఆ͢ΔͨΊ

ʹɼإը૾Λͱʹ൜ਓΛಛఆ͢Δ͜ͱ͕ʑٻΊΒΕΔɽͦ

ͷࡍʹɼࣗಈͰɼσʔλϕʔεʹొ͞Ε͍ͯΔ൜ऀࡑͷީิ

ΛߜΔ͜ͱ͕Ͱ͖Ε൜ࡑࠪͰͷਓखͱࠪؒ࣌ͷେ෯ͳ

ೝإԉΛతͱͯ͠ࢧࠪࡑΒΕΔɽ൜͑ߟͳ͕Δͱͭʹݮ

ࣝΛͨ͑ߟ߹ɼඞཁͳ͜ͱ͕͋ͭࡾΔɽҰͭɼେنͳ

σʔλϕʔεͰೝࣝͰ͖Δ͜ͱͰ͋Δɽ൜ऀࡑͷإը૾େྔ

ʹͳΔ͜ͱ͕͑ߟΒΕɼσʔλϕʔε͕େنʹͳͬͨࡍೝ

ࣝͰ͖Δख๏Ͱ͋Δ͜ͱ͕·͍͠ɽೋͭɼߴͰೝࣝͰ

͖Δ͜ͱͰ͋Δɽͭࡾɼ࣭ͷը૾ͰೝࣝՄͳ͜ͱ

Ͱ͋ΔɽࢹΧϝϥ͔ΒಘΒΕΔإը૾ղ૾Ͱ͋ͬͨΓɼ

র໌มԽΛड͚͍ͯͨΓͱɼ࣭ͷը૾Ͱ͋Δ߹͕ଟ͍ͨ

Ίɼ࣭ͷը૾ͰೝࣝͰ͖Δख๏͕·͍͠ɽ·ͨɼೝࣝ

ର͕൜ऀࡑͰ͋ΔͨΊɼσʔλϕʔεը૾ͱͯ͠ຕͷը૾

͔͠༩͑ΒΕͳ͍͜ͱ͋ΓɼإೝࣝγεςϜʹొ͞Εͨը

૾͕ 1 ਓ 1 ຕͷ߹ͰೝࣝͰ͖Δख๏͕·͍͠ɽ

ొը૾͕ 1 ਓ 1 ຕͷ߹ͰೝࣝͰ͖ɼେنͳσʔλ

ϕʔεͰߴͰߴਫ਼ͳೝ͕ࣝՄͳख๏ʹɼࡔΒͷख

๏ [1] ͕͋ΔɽࡔΒͷख๏Ͱɼಛݕग़ʹΑͬͯಘΒΕ

ͨಛྔΛ༻͍ͯإೝࣝΛ͍ͯͬߦΔɽೝࣝͷࡍɼۙۙ࠷ࣅ

୳ࡧΛ༻͍Δ͜ͱͰೝࣝΛ্ͤ͞ɼ͜ΕʹΑΓࣦΘΕΔ

ೝࣝੑΛථॲཧͰิ͏͜ͱͰߴਫ਼ͳೝࣝΛ࣮͢ݱΔɽ

͔͠͠ɼղ૾ͷը૾র໌มԽΛड͚͍ͯΔը૾Ͱಛ

ݕग़ਫ਼͕͘ͳΓɼ͍ߴೝ͕ࣝಘΒΕͳ͍ɽͦ͜Ͱɼ

Βͷख๏ͰɼDenseࡔ Samplig [2] Λ༻͍ͨख๏ఏҊ͞

Ε͍ͯΔɽ͜ͷख๏Ͱɼಛͷݕग़Λಛݕग़Ͱݕग़͢

ΔͷͰͳ͘ɼDense SamplingʹΑִͬͯؒʹܾఆ͢Δ͜

ͱͰҰఆͷಛΛ֬อ͠ɼղ૾র໌มԽͷ͋Δը૾Ͱ

͍ߴਫ਼ΛಘΔ͜ͱ͕Ͱ͖Δɽ͔͠͠ɼDence SamplingͰɼ

ಛΛେྔʹऔͬͯ͠·͏ͨΊɼϝϞϦ༻ྔ͕૿Ճ͠ɼେ

ͳΛѻ͏͜ͱ͕͘͠ͳΔɽ·ͨɼDenseن Sampling

Λ༻͍ͨ߹إը૾͔ΒಛΛదԠతʹܾΊΔ߹ΑΓ

දมԽʹऑ͘ͳΔɽ

ͦ͜ͰຊߘͰɼDense SamplingΛ༻͍Δ͜ͱͷܽͰ͋

ΔɼϝϞϦ༻ྔͷ૿ՃɼදมԽͷ੬ऑੑΛվળ͢Δɽද

มԽͷ੬ऑੑɼೝࣝͷࡍʹɼपลͷಛͱর߹͢Δ

͜ͱʹΑΓվળ͢ΔɽϝϞϦ༻ྔͷ૿ՃɼDense Sampling

Ͱܾఆ͢ΔಛΛɼೝࣝʹΑΓ༗ޮͰ͋ΔͷΛબ͢Δ͜

ͱʹΑΓվળ͢ΔɽDense Samplingͷ༗ޮͳಛͷબʹ

ɼΈ߹Θͤ࠷దԽΛղ͘ख๏Ͱ͋ΔҨతΞϧΰϦζ

ϜΛ༻͍ͨɽ͜ͷͱ͖ɼपลͷಛͱͷর߹Λ͑ߦΔΑ͏ʹ

͢ΔͨΊɼಛؒͷ૬͕͍ؔߴͷΛ༏ઌͯ͠બ͢ΔΑ͏

దͳ࠷ʹ Dense SamplingಛͷΈ߹ΘͤΛಘͨɽ

Ҏ߱ɼୈ 2 ষͰࡔΒͷख๏Λઆ໌͢Δɽୈ 3 ষͰɼఏҊ

ख๏Ͱ͋Δಛબख๏ʹ͍ͭͯड़ɼୈ 4 ষͰ࣮݁ݧՌΛ

ࣔ͠ɼޙ࠷ʹୈ 5 ষͰຊΛ·ͱΊΔɽ

2. Βͷख๏ࡔ

Βͷख๏Ͱɼਤࡔ 1ʹࣔ͢Α͏ʹɼ·ͣإը૾Λਖ਼نԽ

Λ͠ɼإը૾͝ͱͷإύʔπͷҐஔΛ߹ΘͤΔɽ࣍ʹɼDense

SamplingʹΑΓಛΛܾఆ͠ɼܾఆ͞Εͨಛ͔ΒPCA–

SIFT ಛྔ [3] Λநग़͢Δɽͦͯ͠ɼಘΒΕͨಛྔΛ༻͍

ͯɼථॲཧϕʔεͷೝࣝΛ͢Δɽೝࣝͷࡍɼۙۙ࠷ࣅ୳ࡧ

Λ༻͍Δ͜ͱͰɼߴԽΛ࣮͍ͯ͠ݱΔɽҎ߱ɼจݙ [1]ͷख๏

Λ༻͍ͨ߹ͷֶशॲཧͱɼೝࣝॲثग़ݕॴಛͷہ͍͓ͯʹ

ཧɺͳΒͼʹจݙ [2]ͷख๏ʹ͓͍ͯݕग़ثͷΘΓʹ Dense

SamplingΛ༻͍Δ߹ͷॲཧʹ͍ͭͯड़Δɽ
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ਤ 1 Βͷख๏ͷྲྀΕࡔ
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ਤ 2 ఆݶʹΑΔϚονϯάͷಛͷڑ

2. 1 ֶ श ॲ ཧ

Βͷख๏ࡔ [1]Ͱɼಛྔ PCA–SIFTಛྔΛ༻͠

͍ͯΔɽPCA–SIFTͰɼ·ͣہॴಛͷݕग़ثʹΑͬͯΩʔ

ϙΠϯτΛݕग़͠ɼݕग़ͨ͠ΩʔϙΠϯτपลͷޯใΛ༻

͍ͯಛྔΛهड़͢ΔɽಘΒΕͨಛྔۙۙ࠷ࣅ୳ࡧͷͨ

Ίʹ͋Β͔͡ΊΠϯσΫγϯάͯ͠ɺσʔλϕʔεʹొ͢Δɽ

2. 2 ೝ ࣝ ॲ ཧ

ೝࣝॲཧɼΫΤϦͱσʔλϕʔεͷಛྔͷϚονϯάΛ

ԽߴɽϚονϯάͷॲཧΛ͏ߦɼථॲཧʹΑΓೝࣝΛ͍ߦ

͢ΔͨΊɼۙۙ࠷ࣅ୳ࡧΛར༻͢ΔɽϚονϯάͷࡍͷɼޡ

ରԠΛݮΒͨ͢ΊɼϚονϯάʹ༻͍ΔಛΛݶఆ͢Δɽಛ

ྔͷϚονϯάͷํ๏ɼථʹΑΔೝࣝɼϚονϯάʹ༻͍

Δಛͷݶఆʹ͍ͭͯҎԼͰड़Δɽ

2. 2. 1 ಛྔͷϚονϯάํ๏

ಛྔͷϚονϯάʹσʔλϕʔεͷશͯͷಛྔΛ༻͍ͨ

߹ɼಛྔ͕إͷผͷ෦ͱޡରԠ͢ΔՄੑ͕͋Δɽͦͷ

ͨΊɼࡔΒͷख๏Ͱɼਤ 2ͷΑ͏ʹɼΫΤϦͷಛͷҐ

ஔΛத৺ͱͯ͠Ұఆڑʹ͋Δಛ͔ΒಘΒΕΔಛྔΛ

୳ࡧͷରʹ͢Δɽ

2. 2. 2 ථʹΑΔೝࣝ

ΑΓʹࡧ୳ۙ࠷ࣅۙ kۙΛ͚ͭݟɼڑͷٯΛॏΈ

ͱͯ͠ɼk ۙͷը૾ IDʹͦΕͧΕථ͢ΔɽΫΤϦͷը૾

͔ΒಘΒΕͨಛྔͯ͢ͰථΛ͍ߦɼूͨ͠ܭͷͷಘථ

͕ଟ͍ॱʹߜΓࠐΈͷީิͱ͢ΔɽຊߘͰɼਖ਼ղը૾ͷީ

ิͷࠐߜΈΛతͱ͍ͯ͠ΔͨΊɼಘථͷଟ͍ը૾ IDͷ্Ґ

mຕͷதʹਖ਼ղը૾͕͋ͬͨ߹ɼೝࣝʹޭͨ͠ͱ͢Δɽ

!"#$%&'&
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ਤ 3 scale ͝ͱͷ Dense Sampling

࠷ࣅΒͷख๏Ͱථॲཧʹ͓͍ͯϋογϡϕʔεͷۙࡔ

ۙ୳ࡧͰ͋Δ Bucket Distance Hashing (BDH) [5]Λ༻͍Δ

͜ͱʹΑͬͯɼর߹ΛߴԽ͢ΔɽBDHͰɼ͋Β͔͡Ίσʔ

λϕʔεͷಛۭؒΛ۠ΓɼΫΤϦಛྔ͕༩͑ΒΕͨ߹ɼ

·͍ۭͣۙؒͷ୳ࡧΛ͏ߦɽͦͯ͠ΫΤϦಛྔʹ͍ۭۙؒ

ͷಛσʔλͷΈͱڑࢉܭΛ͏ߦɽ

2. 3 Dense SamplingΛ༻͍ͨಛநग़

ղ૾ʹରԠͨ͠ࡔΒͷख๏ [2]ͰɼDense Sampling

Λ༻͍ͯɼղ૾ͷը૾͔ΒೝࣝʹඞཁͳҰఆྔͷಛ

Λ֬อ͢Δ͜ͱͰɼೝࣝੑͷԼΛ͍Ͱ͍Δɽಛ

ਤ 3ͷΑ͏ʹɼ͋ΔҰఆͷִؒͰ֨ࢠঢ়ʹͱΔɽಛͷִؒ

ɼಛநग़Λྖ͏ߦҬͷεέʔϧʹΑܾͬͯఆ͢ΔɽྖҬ͕

߹ಛ͍ڱɼྖҬ͕͘͠Λڑ߹ɼಛؒͷ͍

ؒͷڑΛ͘͢ڱΔɽͦͷޙɼܾఆ͞Εͨಛͷ·ΘΓͷ

ྖҬ͔Β PCA-SIFTಛྔΛநग़Λ͢Δɽܾఆ͞Εͨಛྔ

, Ұຕͷը૾͋ͨΓ߹ܭͰ 880 Ͱ͋Δɽਤݸ 3ͷ scale

ಛநग़Λྖ͏ߦҬͷେ͖͞Λ͍ࣔͯͯ͠ɼscale ͷ͕େ͖

͍΄Ͳಛநग़Λྖ͏ߦҬ͕͍͜ͱΛࣔ͢ɽscale ͷେ͖͍

ͷૄʹ, খ͍͞ͷີʹͳΔΑ͏ʹಛநग़͢ΔྖҬΛ

ܾఆ͢Δ. ܾఆ͞ΕͨྖҬ͔Βಛநग़͢Δ͜ͱʹΑΓɼղ

૾ͷը૾ͰҰఆͷಛྔΛ֬อ͠ɼߴਫ਼ͷೝ͕ࣝ͑ߦΔɽ

Dense SamplingͰσʔλϕʔεʹొͨ͠إը૾ͱΫΤϦ

Βͷखࡔඪ͔Βಛ͕நग़͞ΕΔͷͰɼ࠲ը૾ͷશ͘ಉ͡إ

๏ [2]Ͱɼಉ͡࠲ඪ͔ΒಘΒΕͨಛͱͷΈϚονϯά͢Δɽ

3. ఏ Ҋ ख ๏

લड़ͷΑ͏ʹ Dense SamplingͰಛΛܾఆ͢ΔͱɼϝϞ

Ϧ༻ྔ͕େʹͳΔɽͦ͜ͰຊߘͰɼೝࣝॲཧʹ͓͍ͯɼ

पลͷہॴྖҬͱͷରԠ͘߹͍Λࣔ͢ہॴྖҬؒͷରԠ

ΛٻΊɼͦΕʹ͍ͨͮجಛͷݮͱɼ࠷దղΛղ͘Ξϧΰ

ϦζϜͰ͋ΔҨతΞϧΰϦζϜʹͮ͘جಛͷݮΛΈ

߹ΘͤΔ͜ͱʹΑͬͯಛΛબ͠ɼೝࣝੑΛͳΔ͘ҡ

ɼࡍΔɽಛྔͷϚονϯάͷ͢ݮΛྔ༺ϝϞϦ··ͨ࣋͠

— 2 —
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ਤ 4 ఆݶʹΑΔϚονϯάͷಛͷڑ

ಉ͡ہॴྖҬ͔ΒಘΒΕͨಛྔͷΈΛࡧݕͷରͱ͢ΔͷͰ

ͳ͘ɼपลͷಛ͔ΒಘΒΕͨಛྔͱࡧݕΛ͢Δ͜ͱ

ʹΑΓೝࣝਫ਼Λ্ͤ͞Δɽ

3. 1 දมԽʹରԠ͢Δํ๏

Βͷख๏ࡔ [2] Ͱ Dense Sampling Λ༻͍ͨ߹ɼಉ͡

ಛ͔Βநग़͞ΕͨಛྔͷΈΛࡧݕͷରͱ͍ͯͨ͠ɽ͠

͔͠ɼఏҊख๏Ͱɼ2.2.1 Ͱड़ͨΑ͏ʹɼಉ͡ಛ͔Β

நग़͞ΕͨಛྔͷΈͰͳ͘ɼΫΤϦͷಛΛத৺ͱͯ͠

Ұఆڑʹ͋Δಛ͔ΒಘΒΕΔಛྔΛશͯ୳ࡧͷର

Λʹ͢Δɽ͜ΕʹΑΓɼදมԽʹ͏إύʔπͷҐஔͣΕʹ

ରԠ͢Δɽ

3. 2 ϝϞϦ༻ྔͷํݮ๏

ఏҊख๏ͰɺಛؒͷରԠͱҨతΞϧΰϦζϜΛ

Έ߹ΘͤΔ͜ͱʹΑΓɼಛͷΈ߹Θͤͷ࠷దղΛಘΔɽ

ରԠਤ 5ͷΑ͏ʹ্ࠨͷಛͷରԠΛٻΊΔ߹ɼύ

ϥϝʔλௐը૾ͷಛྔͷۙ࠷͕ɼσʔλϕʔεը૾ͷͲ

ͷಛ͔ΒಘΒΕͨಛྔʹͳΔ͔Λද͢ɽͦΕͧΕͷҐஔ

ʹରԠ͍ͨΛௐͯɼͦͷ͕ҰఆҎ্ͷಛ্͕ࠨͷ

ಛͱରԠͷ͍ߴͱͳΔɽରԠΛྀͣͤߟʹҨతΞ

ϧΰϦζϜͷΈͰಛͷબΛ͏ߦͱɼରԠͷ͍ߴ͕

બ͞Εͳ͍Մੑ͕͋Γɼͦͷ߹ʹೝࣝੑͷԼΛট

͘ͱ͑ߟΒΕΔɽͦ͜Ͱɼ͋Δಛ͕ҨతΞϧΰϦζϜʹ

Αͬͯબ͞Εͨͱ͖ɼબ͞ΕͨಛͱɼରԠ͕ҰఆҎ

্ʹͳΔΛɼՃͰબ͢Δɽ͜ͷΑ͏ʹରԠͷ͍ߴΛ

ՃͰબ͢Δ͜ͱʹΑΓɼإύʔπͷҐஔͣΕʹର͢Δ݈ؤ

ੑΛอͪͭͭɼϝϞϦ༻ྔΛݮͰ͖Δɽ

ҎԼͰɼຊߘͰ༻͍ͨҨతΞϧΰϦζϜͷৄࡉʹ͍ͭͯ

ड़ΔɽҨతΞϧΰϦζϜͰɼΈ߹Θͤ࠷దղͷީิΛ

ҨࢠͰදͨ͠ݸମΛෳ༻ҙ͠ɼͦΕͧΕͷݸମΛೝࣝͰ

ධՁ͢Δɽͦͯ͠ɼධՁΛੈ࣍ʹݩͷݸମΛܾఆ͢Δɽੈ࣍

ͷ࡞ํ๏ɼ̎ͭͷݸମΛબͯ͠ҨࢠͷΈସ͑Λ

ॴతͳղ͕ಘΒΕΔ͜ͱΛආ͚ΔہͱɼަࠥʹΑͬͯࠥަ͏ߦ

ͨΊʹɼҨࢠͷҰ෦Λ֬ʹΑͬͯมԽͤ͞ΔಥવมҟΛ͢

Δɽ·ͨɼධՁͷ͍ߴݸମΛੈ࣍Ͱ༻͢ΔΤϦʔτઓ

ུ͏ߦɽఏҊख๏ͰɼަࠥɼಥવมҟʹΑͬͯ࡞͞Εͨ

ಛΛՃ͢Δɽྀͯ͠ߟମʹରͯ͠ɼରԠΛݸͷੈ࣍

͢Δ࡞ͷੈΛ࣍ʹମΛධՁ͠ɼ͞Βݸͷੈ࣍͞Εͨ࡞

͜ͱΛ܁Γฦ͠ɼධՁ͕࠷େ͖͘ͳΔҨࢠͷΈ߹ΘͤΛ

!"#$%!
&'()*+

"+#$+%&!
'+
'+

'!(#+
'+ %+

,,,+

#$+%&!
(#+

ਤ 5 ରԠͷࢉܭ

ͷ͞Λɼಛͷ͚ͩࢠग़͢ɽఏҊख๏ͰɼҨ͚ͭݟ

༻ҙ͠ɼҨࢠͷཁૉΛɼಛΛ༻͢Δ߹ 1ɼ༻͠

ͳ͍߹ 0ɼͱͯ͠ 0ͱ 1Ͱද͢ɽ͜ͷ 0ɼ 1Ͱදͨ͠Ҩ

ධՁ࠷Γฦ͢͜ͱͰɼ܁Λ༻͍ͯධՁɼબɼಥવมҟΛࢠ

ͷ͘ߴͳΔ 0ɼ1ͷΈ߹ΘͤΛಘΔɽ

4. ࣮ ݧ

จݙ [1]ͱ Ε͍ͯΔ͞ࡌهʹ[2] 2छྨͷࡔΒͷख๏ͱఏҊ

ख๏ͷൺֱ࣮ݧΛ 1ສຕͱ 100ສຕͷإը૾ΛؚΉσʔλϕʔ

εͰͨͬߦɽ

4. 1 ࣮ ݧ  ݅

σʔλϕʔεจݙ [1]ͰΘΕ͍ͯΔͷΛ༻ͨ͠ɻެ

։͞Εͨإը૾σʔλϕʔεͰ͋Δ AR Face Database [7] ͷ

Set 1 ͷը૾ͱɼΣϒ্͔Βμϯϩʔυͨ͠إը૾Λ߹Θ

ͤɼ·ͣ 1 ສຕͷإը૾σʔλϕʔεΛ࡞ͨ͠ɽ̍ສຕͷإ

ը૾σʔλϕʔεʹWeb্͔Βμϯϩʔυͨ͠إը૾Λ

Ճ͠ɼ100 ສຕͷσʔλϕʔεΛ࡞ͨ͠ɽWeb ͔Βμϯ

ϩʔυͨ͠ը૾ॏෳͨ͠ͷΛআ͍͓ͯΓɼશ͘ಉ͡ը૾

ଘ͠ࡏͳ͍͕ɼಉҰਓͷը૾͕ෳຕؚ·Ε͍ͯΔ߹͋

Δɽ࣮إͨ͠༺ʹݧը૾ɼإͷΓग़͠Λ͍ߦɼඓͳ

Ͳͷಛͷࣗಈݕग़ʹإͮ͘جύʔπͷਖ਼نԽͱ͖إͷਖ਼

ͨͬߦԽΛن [4]ɽͦͷޙɼإը૾͝ͱͷإύʔπͷҐஔΛ߹Θ

ͤͨ [6]. ͦͷͨΊɼਖ਼نԽʹࣦഊͨ͠ը૾σʔλϕʔεʹؚ

·Ε͍ͯΔɽʢͨͩ͠ɺAR Face Databaseͷը૾ʹ͍ͭͯɺ

ਖ਼نԽʹࣦഊͨ͠ 2 ຕΛআ͍ͨʣਖ਼نԽޙͷը૾ͯ͢ά

ϨʔεέʔϧͰɼղ૾ 512 ʷ 512 [pixel] Ͱ͋Δɽ࣮ݧͰ

༻͍ͨɼAR Face Databaseͷը૾ྫΛਤ 6ʹࣔ͢ɽAR Face

Database ͷ Set 1 -Set 7 ͦΕͧΕɼneutralɼsmileɼangerɼ

screamɼleft side light onɼright side light onɼall side light

onͰߏ͞Ε͍ͯΔɽAR Face Databaseͷ Set 1 ͷը૾ͷ͏

ͪɼਖ਼نԽʹࣦഊͨ͠ը૾Λআ͍ͨ 132 ຕͷը૾Λσʔλϕʔ
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(b) smile!(a) neutral! (c) anger! (d) scream!

(f) right side light on! (g) all side light on!(e) left side light on!

ਤ 6 AR Face Database ͷը૾ྫ.

εʹؚΈɼΫΤϦͱͯ͠ɼSet 1 ʹର͢Δ Set 2 - Set 7 ͷը૾

792 ຕ (132 ຕʷ 6 ηοτ) Λ༻͍ͨɽఏҊख๏ͰֶशΛ͢Δ

ɼΫΤϦͱͯ͠༻͍Δը૾ͷʢ66ຕʷࡍ 6ηοτʣΛֶ

शը૾ɼΓΛΫΤϦͱͨ͠ɽͦͷޙɼֶशը૾ͱΫΤϦΛೖ

Εସ͑ͯ͏ҰධՁΛ͍ߦɼ̎ͭͷ݁ՌͷฏۉΛͱΔ͜ͱͰ

ೝࣝΛٻΊͨɽ

બ͢Δಛྔͷީิͱͯ͠ɼॎԣ 30 Λִؒʹ Dense

Sampling ͯ͠ಘΒΕͨಛ 900 ͔Β scale ͷେ͖͕͞

2ɼ6ɼ8ɼ10ɼ20 ͰɼPCA-SIFT Λ༻͍ͯಛྔநग़͠ɼ߹

ܭ ɼ4500ޙͷಛΛಘΔɽͦͷݸ4500 ͷಛྔ͔ΒఏҊݸ

͢Δಛྔબख๏Λ༻͍ͯಛྔΛબ͠ɼPCA-SIFT ͷ

Βͷख๏ࡔΛ༻͍Δثग़ݕ [1] ͱ Dense Sampling Λ༻͍ͨ

Βͷख๏ࡔ [2] ͱൺֱΛͨͬߦɽࡔΒͷख๏ [1] Ͱɼಛ

ݕग़ʹΑΓɼҰຕ͋ͨΓฏۉͰ 180 ͷಛΛಘͨɽ

Dense SamplingΛ༻͍ͨࡔΒͷख๏ [2]Ͱɼscaleͷେ͖

͞ʹ 2ɼ4ɼ6ɼ8ɼ10Λ༻͍ɼಛͷαϯϓϧִؒΛ 40ɼ80ɼ

120ɼ160ɼ200 [pixel] ͱ͠ɼਤ 3ͷΑ͏ʹ߹ܭ 880 ͷಛ

Λஔ͍ͯ͠Δɽࡧݕͷࡍɼۙۙ࠷ࣅ୳ࡧͰ 30 ۙΛ

୳͠ࡧɼථʹ༻͍ͨɽೝࣝ݁Ռɼશͯͷख๏ʹ͓͍ͯ 100

ҐྦྷੵೝࣝͰٻΊͨɽҨతΞϧΰϦζϜΛ༻͍ͨख๏Ͱ

ಉ༷ʹɼࡧݕͷࡍɼશ୳ࡧΛ͏ߦͷͰͳۙۙ͘࠷ࣅ୳ࡧ

Λ༻͍ͯॲཧؒ࣌Λ͠ݮɼථॲཧ্Ґ 30 ۙʹͨͬߦɽ

ҨతΞϧΰϦζϜͰͷύϥϝʔλʔɼݸମ 10ɼੈ

 100ɼަࠥ 90%ɼಥવมҟ 5%ͰɼධՁؔೝࣝ

ɼੈ࣍ͷબͷํ๏ʹϧʔϨοτબΛ༻͍ͯҰͭͷݸମ

લੈͷΤϦʔτͷݸମΛҾ͖͍ͩܧɽ࣮ػࢉܭ͍ͨ༺ʹݧ

ɼCPU ͕ AMD Opteron (tm) Processor 6174 (2.2GHz)ɼ

ϝϞϦ 256 GB Ͱ͋Δɽ

4. 2 ݁ Ռ

1ສຕσʔλϕʔεʹ͓͚ΔɼPCA-SIFTͷݕग़ثΛ༻͍Δ

Βͷख๏ࡔ [1]ͱ Dense SamplingΛ༻͍ͨࡔΒͷख๏ [2]

ͱఏҊख๏ͷൺֱ࣮ݧͷ݁ՌΛද 1ʹࣔ͢ɽఏҊख๏Ͱಛ

Λબ͢Δ͜ͱʹΑΓɼطଘख๏ʹൺͯɼදมԽɼর໌ม

Խڞʹਫ਼্͕ͨ͠ɽը૾Ұຕ͋ͨΓͷಛΛɼࡔΒ

ͷख๏ [1] ͷฏۉ 180 ɼDense Sampling Λ༻͍ͨࡔΒ

ͷख๏ [2] ͷ 880 ɼͱൺͯఏҊख๏Ͱ 94 ·ͰݮͰ

͖ͨɽ͜ΕʹΑΓɼDense SamplingΛ༻͍ͨࡔΒͷख๏ [2]

scale2!

scale10!

scale20!

scale8!

scale6!

ਤ 7 scale ͝ͱͷબ͞Εͨಛ
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ਤ 8 Βͷख๏ࡔ [1] ͰͷಛͷҰྫ

ͱൺͯɼϝϞϦ༻ྔΛ 512[GB]͢ݮΔ͜ͱ͕Ͱ͖ͨɽ

ఏҊख๏ʹΑͬͯબ͞ΕͨಛΛத৺ͱ֤ͯ͠ scaleͰಛ

நग़Λྖ͏ߦҬΛਤ 7ʹࣔ͢ɽఏҊख๏Ͱɼਤ 8ͷಛ

Βͷख๏ࡔ͍ͨ༺ग़Λݕ [1]ͰͷಛͷҰྫͷΑ͏ʹɼ

ޱͷपΓɼإͷྠֲͷಛ͕ଟ͘બ͞Ε͍ͯΔɽ͜Εʹ

ΑΓɼఏҊख๏Ͱɼগͳ͍ಛͰ͍ߴೝࣝΛಘΔ͜ͱ

͕Ͱ͖ͨͱ͑ߟΒΕΔɽ

Βͷࡔͳσʔλϕʔεʹ͓͚Δɼنɼ100ສຕͷେʹ࣍

ख๏ [2] ͱఏҊख๏ͷൺֱ࣮ݧͷ݁ՌΛද 2 ʹࣔ͢ɽ100 ສຕ

ͷσʔλϕʔεͷ݁Ռͱಉ༷ʹɼࡔΒͷख๏ [2]ͱൺֱͯ͠ɼ

දมԽɼর໌มԽڞʹఏҊख๏Ͱ͍ߴೝࣝΛಘΒΕͨɽ·

ͨɼϝϞϦ༻ྔ 1302[GB] Ͱ͖ͨɽ͜ͷ݁Ռʹ͔Βɼݮ

ఏҊख๏͕େنͳσʔλϕʔεͰলϝϞϦͰදมԽɼর໌

มԽʹ݈ؤͳೝ͕ࣝͰ͖Δ͜ͱ͕ࣔͤͨɽ

5. · ͱ Ί

ຊߘͰɼରԠΛྀͯ͠ߟҨతΞϧΰϦζϜͰಛΛ

બ͢Δ͜ͱʹΑΓɼDense SamplingΛಋೖ͢Δ͜ͱͰੜ͡

ΔϝϞϦ༻ྔͱදมԽͷΛಉ࣌ʹղܾ͢Δํ๏ΛఏҊ

ͨ͠ɽ͜ΕʹΑΓɼղ૾إը૾র໌มԽΛड͚ͨإը૾

ͷೝࣝੑ্͕ͨ͠ɽϝϞϦ༻ྔ 1 ສຕͷσʔλϕʔ

εͰɼࡔΒͷख๏ [1] ͔Β 46.2[GB]ɼDense Sampling Λ༻

Βͷख๏ࡔ͍ͨ [2]͔Β 512[GB]͢ݮΔ͜ͱ͕Ͱ͖ͨɽ·

ͨɼ100ສຕͷେنͳσʔλϕʔεͰఏҊख๏ʹΑΓɼ

ղ૾إը૾র໌มԽΛड͚ͨإը૾ͷೝࣝੑ্͕ͨ͠

͜ͱ͔Βɼେنͳσʔλϕʔεʹ͓͚ΔఏҊख๏ͷ༗ޮੑΛ

ࣔͤͨɽ

ँࣙ ຊڀݚɼจ෦Պֶলͷฏ 25 ࣾձγεςϜվ

ֵͱڀݚ։ൃͷҰମతਪਐʹΑΔʮ҆શɾ҆৺ͳࣾձͷͨΊͷ

൜ࡑɾςϩରٕࡦज़Λ࣮༻Խ͢ΔϓϩάϥϜʯͷҰͱͯ͠

Εͨɽ͞ࢪ࣮
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දมԽ র໌มԽ

smile (%) anger (%) scream (%)
left side
light on (%)

right side
light on (%)

all side
light on(%) ϝϞϦ༻ྔ (GB)

ग़ʣݕΒͷख๏ʢಛࡔ
ಛɿ180 96.7 98.5 36.4 1.00 96.7 67.4 71.8

Βͷख๏ࡔ (Dense Sampling)

ಛɿ880 96.6 98.5 41.0 84.1 68.9 25.8 537.6
ఏҊख๏

ಛɿ94 96.7 98.5 47.7 98.5 97.7 90.9 25.6

ද 1 1 ສຕ DB ͰͷೝࣝɼϝϞϦ༻ྔͷൺֱ

smile (%) anger (%) scream (%)
left side
light on (%)

right side
light on (%)

all side
light on(%) ϝϞϦ༻ྔ (GB)

ग़ʣݕΒͷख๏ʢಛࡔ
ಛɿ180 96.2 96.2 33.3 97.7 95.5 24.2 1942.5

ఏҊख๏
ಛɿ94 96.2 96.2 43.6 96.2 96.5 33.3 640

ද 2 100 ສຕ DB ͰͷೝࣝɼϝϞϦ༻ྔͷൺֱ
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