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1.͸͡Ίʹ
าݕऀߦग़͸ɼը૾಺͔ΒาऀߦͷҐஔͱେ͖͞Λਪఆ

͢Δٕज़Ͱ͋Γɼࣗಈӡసʹ͓͍ͯॏཁͳػೳͱͳΔɽา
ग़ͷ୅දతͳख๏Ͱ͋ΔɼCenterݕऀߦ and Scale Predic-
tion(CSP)[1] ͸ɼConvolutional Neural Network(CNN)
Λϕʔεͱ͠ɼߴਫ਼౓ʹาऀߦͷத৺఺ͱεέʔϧΛਪ
ఆ͢ΔɽҰํͰɼࣗಈӡసͰ͸ɼาऀߦͷҰ෦ʹΦΫϧʔ
δϣϯ͕ੜ͍ͯ͡ΔέʔεͰ΋ਖ਼͘͠ݕग़͢Δඞཁ͕͋Δɽ
CSP͸ΦΫϧʔδϣϯ͕ൃੜ͢Δͱɼาऀߦͷ֬৴౓͕௿
Լ͠ɼະݕग़ͱͳΔɽͦ͜ͰຊڀݚͰ͸ɼCSPΛ༻͍ͯา
ɼCompositionalޙग़ͨ͠ݕҬΛྖิީऀߦ Nets[2] ʹΑ
ΔΦΫϧʔδϣϯΛ࠷ྀͨ͠ߟऴ൑ఆΛ͏ߦ 2ஈ֊ͷาߦ
ग़ख๏ΛఏҊ͢Δɽݕऀ

2.ؔ࿈ڀݚ
ຊڀݚͰ༻͍ΔɼCSPͱ Compositional Netsͷߏ଄ʹ

͍ͭͯड़΂Δɽ

2.1 Center and Scale Prediction
CSP ͷωοτϫʔΫߏ଄Λਤ 1 ʹࣔ͢ɽCSP ͸าߦ

ऀͷத৺఺ͱॎԣͷεέʔϧΛώʔτϚοϓͰਪఆ͢Δ
keypoint େ஋ۃग़ख๏Ͱ͋ΔɽώʔτϚοϓ಺ͷݕͷܕ
Λาऀߦͷத৺఺ͱ͠ɼۃେ஋͕าऀߦͷ֬৴౓ͱͳΔɽ
CSP͸ΦΫϧʔδϣϯ͕ൃੜ͍ͯͯ͠΋Մࢹ෦෼ͷาऀߦ
ͷಛ௃͔Βத৺ҐஔΛಛఆ͠ɼݕग़ྖҬͷਪఆ͕ՄೳͰ͋
Δɽ͔͠͠ͳ͕ΒɼΦΫϧʔδϣϯ͕ൃੜ͍ͯ͠Δาऀߦ
ʹର͢Δ֬৴౓͸௿͘ɼݕग़Ͱ͖ͳ͍έʔε΋͋Δɽ

Center and Scale Prediction [W. Liu+, CVPR2019]

• 歩⾏者の中⼼位置とそこからの縦横のスケールを推定
– Keypoint型物体検出⼿法
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ਤ 1: Center and Scale Prediction

2.2 Compositional Nets
Compositional Nets ͸ΦΫϧʔδϣϯ͕ൃੜ͍ͯ͠Δ

౓߹ΛώʔτϚοϓͱͯ͠ग़ྗ͢Δɽ·ͨɼ෺ମΒ͠͞΋
߹ͤͯग़ྗ͢ΔɽͦͷͨΊɼ෺ମͷ൑ఆͱΦΫϧʔδϣϯ
ൃੜͷ౓߹Λಉ࣌ʹଊ͑Δ͜ͱ͕Ͱ͖ΔɽCompositional
Nets͸ DCNNͰ৞ΈࠐΈॲཧΛ͍ߦɼը૾ͷಛ௃Λநग़
͢Δɽͦͯ͠ɼநग़ͨ͠ಛ௃ϚοϓΛ vMFKarnelsʹೖྗ
͠ಛ௃ϕΫτϧʹ֬཰Λ෇༩͢ΔɼOccluder kernelsͰ͸ɼ
ͦͷ֬཰ΛجʹΦΫϧʔδϣϯ෦෼ͱͦΕҎ֎ͷ෦෼ʹ෼
ྨͨ͠ΦΫϧʔδϣϯϚοϓΛग़ྗ͢ΔɽClass mixtures
Ͱ͸ɼίϯςΩετ৘ใͱΦϒδΣΫτ৘ใΛ߹Θͤͨ෺
ମϚοϓΛग़ྗ͢ΔɽΦΫϧʔδϣϯϚοϓͱ෺ମϚοϓ
Λ౷߹͠ɼ࠷ऴతͳΫϥεείΞͱΦΫϧʔδϣϯϚοϓ
Λग़ྗ͢Δɽ

ਤ 2: Compositional Nets

3.ఏҊख๏
ຊڀݚͰ͸ɼCSP Λ༻͍ͯาྖิީऀߦҬΛݕग़ͨ͠

ɼCompositionalޙ NetsʹΑΔΦΫϧʔδϣϯΛྀͨ͠ߟ

͏ߦऴ൑ఆΛ࠷ 2ஈ֊ͷาݕऀߦग़ख๏ΛఏҊ͢ΔɽఏҊ
ख๏ͷྲྀΕΛਤ 3ʹࣔ͢ɽ1ஈ֊໨Ͱ͸ɼೖྗը૾Λ CSP
ʹೖྗ͠ɼาऀߦͷ֬৴౓ϚοϓΛٻΊΔɽ͜ͷͱ͖ɼ֬
৴౓ͷϚοϓʹରͯ͠ɼᮢ஋Λ௿͘ઃఆͯ͠ଟ͘ͷީิྖ
ҬΛग़ྗ͢Δɽ࣍ͷɼ2ஈ֊໨Ͱ͸ɼาྖิީऀߦҬΛ 1
ͭͣͭ Compositional Netsʹೖྗ͠ɼީิྖҬͷΫϥε
֬཰ͱΦΫϧʔδϣϯϚοϓΛग़ྗ͢ΔɽΫϥε֬཰Λج
ʹީิྖҬΛา͔ऀߦ൱͔Λ൑ఆ͢Δɽ
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ਤ 3: ఏҊख๏ͷ 2ஈ֊൑ఆ
4.ධՁ࣮ݧ
ຊ࣮ݧͰ͸ɼैདྷͷ CSPͱఏҊख๏Λൺֱ͠ɼͦͷ༗

ޮੑΛධՁ͢Δɽ

4.1 ཁ֓ݧ࣮
ֶशɼධՁʹ͸ CityPersonsσʔληοτΛ༻͍Δɽධ

Ձࢦඪʹ͸Miss Rate(ະݕग़཰)Λ༻͍ΔɽධՁ͸ɼBareɼ
PartialɼHeavyɼReasonable ͷΦΫϧʔδϣϯ౓߹͝ͱ
ʹMiss RateΛࢉग़͠ɼैདྷख๏ (CSP୯ମ)ͱͷൺֱΛ
ɽ͏ߦ

4.2 Ռ݁ݧ࣮
ैདྷख๏ͱఏҊख๏Λൺֱͨ݁͠ՌΛද 1ʹࣔ͢ɽද 1

ΑΓɼఏҊख๏Λैདྷख๏ͱൺֱͯ͠ɼHeavyʹ͓͍ͯ͠
͖͍஋ 0.25ͱͨ࣌͠ɼMiss Rateͷਫ਼౓Λ 6.76ϙΠϯτ
ग़݁ՌͱΦΫϧʔݕΔ͜ͱ͕ग़དྷͨɽఏҊख๏ͷ্ͤ͞޲

ද 1: Ռ݁ݧ࣮ (Miss Rate)

ᮢ஋ Reasonable Bare Partial Heavy

ैདྷ๏ 0.5 20.28 15.49 21.03 60.90

ఏҊख๏

0.1 17.93 13.30 18.03 55.55

0.25 16.82 12.37 16.48 54.14

0.5 18.65 13.96 19.10 58.65

δϣϯϚοϓΛਤ 4ʹࣔ͢ɽਤ 4͔ΒఏҊख๏͸ɼาऀߦ
ͷΦΫϧʔδϣϯྖҬͷਪఆʹ੒ޭ͠ɼਖ਼͍͠൑ఆ݁ՌΛ
ग़ྗ͢Δ͜ͱ͕Ͱ͖ɼݕग़Ͱ͖͍ͯΔ͜ͱ͕෼͔Δɽ

(a) ैདྷ๏ (b) ఏҊख๏ (c) ӅΕϚοϓ

ਤ 4: ఆੑత݁Ռ
5.͓ΘΓʹ
ຊڀݚͰ͸ධՁ࣮͔ݧΒΦΫϧʔδϣϯͷྀߟΛͨ͠ 2ஈ
֊ͷ൑அʹΑΓਫ਼౓্͕͢޲Δ͜ͱΛ֬ೝͨ͠ɽޙࠓ͸ɼ
ຊఏҊख๏ͷߋͳΔߴਫ਼౓ԽΛ໨͢ࢦɽ

ݙจߟࢀ
[1] W. Liu et al.,“Center and Scale Prediction:A Box -free

Approach for Pedestrain and Face Detection”ɼ CVPR
2019.

[2] A. Kortylewsk, et al., “Compositional Convolutional
Neural Networks:A Deep Architecture with Innate Ro-
bustness to Partial Occlusion”ɼ CVPR 2020.


