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1.͡Ίʹ
Attention Branch Network (ABN)[1] ɼೝࣝ࣌ʹ͓

͚ΔωοτϫʔΫͷྖࢹҬΛՄࢹԽ͠ɼೝࣝॲཧʹ׆༻
͢Δ͜ͱͰɼߴਫ਼ԽΛ࣮͍ͯ͠ݱΔɽೝࣝରͷମҎ
֎ʹྖࢹҬ͕ൃੜ͢ΔͱɼޡೝࣝΛ༠ൃ͢Δ͜ͱ͕͋Δɽ
͜ΕΛղܾ͢Δख๏ͱͯ͠ɼਓͷݟʹΑΓमਖ਼ͨ͠Ξς
ϯγϣϯϚοϓΛ༻͍ͯ ABNΛֶ࠶श͢Δख๏ [2]͕ఏ
Ҋ͞Ε͍ͯΔɽ͔͠͠ͳ͕Βɼຊख๏ΞςϯγϣϯϚο
ϓΛਓ͕मਖ਼͢ΔͨΊਓతίετֻ͕͔ΔɽຊڀݚͰɼ
ABNʹ Attention mining branchΛಋೖ͠ɼΞςϯγϣ
ϯϚοϓΛࣗಈͰ࠷దԽ͢Δख๏ΛఏҊ͢Δɽ

2.Attention Branch Network
ABNɼFeature extractorɼAttention branchɼPer-

ception branch͔Βߏ͞ΕΔɽFeature extractorೖྗ
ը૾͔ΒಛϚοϓΛநग़͢Δɽ͜ΕΛAttention branch
ʹ༩͑ɼΞςϯγϣϯϚοϓΛ֫ಘ͢ΔɽΞςϯγϣϯϚο
ϓΛಛϚοϓʹ͠ࢉɼPerception branchʹ༩͑Δ͜
ͱͰೝࣝ݁ՌΛग़ྗ͢ΔɽABNΛԠ༻ͨ͠ڀݚͱͯ͠ɼਓ
ͷݟΛಋೖ͢Δख๏͕͋Δɽ͜ͷख๏ͰɼABNͰޡ
ೝ͕ࣝൃੜͨ͠ը૾ͷΞςϯγϣϯϚοϓΛਓͷجʹݟ
͍ͮͯͯ͢मਖ਼͢ΔɽͦͷޙɼͦΕΒΛֶशσʔλʹ
Ճֶͯ͠࠶श͢Δ͜ͱΑΓೝࣝਫ਼্͕͢Δɽ

3.ఏҊख๏
ຊڀݚͰɼABNʹ Attention mining branchΛಋೖ

ͨ͠ΞςϯγϣϯϚοϓͷ࠷దԽख๏ΛఏҊ͢ΔɽఏҊख
๏ͷωοτϫʔΫߏΛਤ 1ʹࣔ͢ɽ
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ਤ 1 : ఏҊख๏

ఏҊख๏ͰɼABNʹ Perception branchͱॏΈΛڞ
༗ͨ͠ Attention mining branch ΛՃ͢ΔɽAttention
mining branchʹɼMaskΛద༻ͨ͠ಛϚοϓΛೖྗ
͠ɼΫϥε֬Λग़ྗ͢Δɽ͜͜ͰɼMask  Attention
moduleͰ֫ಘͨ͠ΞςϯγϣϯϚοϓΛ 2Խͯ͠ੜ
͢Δɽ͜ͷMaskΛಛϚοϓʹ͢ࢉΔ͜ͱͰͨ͠ࢹ
ྖҬΛӅͨ͠ಛϚοϓΛ֫ಘͰ͖ΔɽMaskద༻ޙͷಛ
Ϛοϓ F ∗c ɼಛϚοϓΛ FɼMask Λ T (Ac) ͱ͢
Δͱࣜ (1)ͷΑ͏ʹද͞ΕΔɽ

F ∗c = F − (T (Ac)" F ) (1)

ఏҊख๏ͰɼAttention mining branch͔Βग़ྗ֤ͨ͠
αϯϓϧͷΫϥε֬ͷ૯Λ৽ͨͳଛࣦͱ͢Δɽ͜Εʹ
ΑΓɼMaskΛద༻͍ͯ͠ͳ͍ྖҬͷΫϥε֬Λ࠷খԽ͢
ΔΑ͏ʹֶश͠ɼೝࣝରͷମͷΈΛ͢ࢹΔΑ͏ʹΞ
ςϯγϣϯϚοϓΛ࠷దԽ͢ΔɽAttention mining branch
ͷଛࣦ Lam ɼΫϥε֬Λ Sc

i (F
∗c)ɼαϯϓϧΛ n

ͱ͢Δͱࣜ (2)ͷΑ͏ʹද͞ΕΔɽ

Lam =
n∑

i=1

Sc
i (F

∗c) (2)

Attention module ͷग़ྗͱਖ਼ղΫϥεͷΫϩεΤϯτϩ
ϐʔࠩޡΛ LattɼPerception branchͷग़ྗͱਖ਼ղΫϥε
ͷΫϩεΤϯτϩϐʔࠩޡΛ LperɼLam ͷॏΈΛ α ͱ͢
ΔͱɼఏҊख๏ͷଛࣦؔ Lࣜ (3)ͷΑ͏ʹද͞ΕΔɽ

L = Latt + Lper + αLam (3)

ఏҊख๏Ͱɼஈ֊తʹֶश͢Δɽ·ͣ ABNͷΈΛࣄલ
ֶश͢Δɽͦͯ͠ɼAttention mining branchΛՃͯ͠
ΞςϯγϣϯϚοϓͷ࠷దԽͱͳΔֶ࠶शΛ͏ߦɽ

4.ධՁ࣮ݧ
ఏҊख๏ͷ༗ޮੑΛධՁ͢ΔͨΊʹධՁ࣮ݧΛ͏ߦɽ

4.1 ݅ݧ࣮
ຊ࣮ݧͰɼCaltech-UCSD Birds 200-2010 (CUB-200-

2010)σʔληοτͱɼStanford DogsσʔληοτΛ༻͍
ΔɽϕʔεωοτϫʔΫͱͯ͠ ResNet-50Λ༻͠ɼόο
ναΠζ 16ͱ͢ΔɽMaskͷᮢCUB-200-2010σʔ
ληοτͰ 0.83ɼStanford Dogs σʔληοτͰ 0.40 ͱ
͢ΔɽLam ͷ α 0.0001ʹઃఆ͢Δɽֶशͷߋ৽ճ
 ABNͷࣄલֶशɼఏҊख๏ͦΕͧΕͰ 300epochͱ
͢Δɽ

4.2 Ռ݁ݧ࣮
֤σʔληοτʹ͓͚Δೝࣝਫ਼ͷൺֱΛද 1 ʹࣔ͢ɽ

ද 1ΑΓɼCUB-200-2010σʔληοτʹ͓͍ͯɼఏҊख
๏ɼਓͷݟΛಋೖ͢Δख๏ΑΓ Top-1ͷೝࣝਫ਼͕
͘ͳ͍ͬͯΔ͕ɼABNΑΓ্͍ͯ͠Δ͜ͱ͕֬ೝ
Ͱ͖Δɽ·ͨɼStanford Dogsσʔληοτʹ͓͍ͯɼఏ
Ҋख๏͕ ABNΑΓɼTop-1ͷೝࣝਫ਼্͕͍ͯ͠Δ
͜ͱ͕֬ೝͰ͖Δɽ

ද 1 : ೝࣝਫ਼ͷൺֱ [ˋ]

Model
CUB-200-2010 Stanford Dogs

Top-1 acc. Top-5 acc. Top-1 acc. Top-5 acc.

ABN 31.68 57.01 71.81 93.02

ఏҊख๏ 33.33 58.56 71.99 92.80

ਓͷݟ 37.42 62.08 - -

4.3 ΞςϯγϣϯϚοϓͷՄࢹԽ
ABNɼఏҊख๏ɼਓͷݟΛಋೖ͢Δख๏ͷ Attention

mapͷൺֱΛਤ 2ʹࣔ͢ɽਤ 2 (a)ɼ(b)ΑΓɼਓͷݟΛ
ಋೖ͢Δख๏ɼΑΓہॴతͳྖҬʹணͯ͠Ϋϥεࣝผ
͕Ͱ͖͍ͯΔɽҰํͰɼਤ 2 (c)ͷΑ͏ʹɼਓͷݟΛө
ͤ͗͢͞ΔͱޡೝࣝΛ༠ൃ͢Δ͕͋ࣄΔɽ͜Εʹର͠ɼఏ
Ҋख๏ൣғΛࢹͰ͖͍ͯΔͨΊਖ਼͘͠ೝ͍ࣝͯ͠Δɽ

(a)

(b)

(c)

ਤ 2 : ΞςϯγϣϯϚοϓͷՄࢹԽྫ
5.͓ΘΓʹ
ຊڀݚͰɼAttention mining branchΛՃͨ͠ABN

ΛఏҊͨ͠ɽධՁ࣮ݧͰɼఏҊख๏Λ༻͍Δ͜ͱʹΑΓɼ
ೝࣝਫ਼্͕ͨ͠ɽ·ͨɼྖࢹҬʹ͍ͭͯվળ͞Ε
͍ͯΔ͜ͱ͕֬ೝͰ͖ͨɽޙࠓɼଞͷσʔληοτʹର
ͯ͠ఏҊख๏ͷධՁΛ͏ߦɽ
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