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1.͸͡Ίʹ
ਂ૚ֶशͷϗϫΠτϘοΫεԽͱͯ͠ɼೝࣝ࣌ʹ൑அࠜڌ

ΛՄࢹԽ֮͠ࢹతઆ໌Λ͜͏ߦͱ͸ॏཁͰ͋ΔɽAttention
Branch Network(ABN)[1] ͸ɼ֮ࢹతઆ໌͚ͩͰ͸ͳ͘ɼ
൑அࠜڌΛΞςϯγϣϯͱͯ͠ΞςϯγϣϯߏػʹԠ༻͢
Δ͜ͱͰՄࢹԽʹ͍ͯ͠ݙߩΔɽҰํͰɼ෺ମೝࣝͰ͸ֶ
शσʔλͱͦͷόϦΤʔγϣϯΛ֬อ͢ΔͨΊʹը૾߹੒
ͯ͠ਫ૿͢͠Δσʔλ֦ு͕׆༻͞Ε͍ͯΔɽಛʹը૾Λ
߹੒͢ΔΞϓϩʔν͸ਫ਼౓্޲ʹେ͖͘د༩͍ͯ͠Δɽ͠
͔͠ͳ͕Β ABNʹ͓͍ͯɼը૾߹੒Λ͏ߦσʔλ֦ுͷ
Өे͕ڹ෼ʹྀ͞ߟΕ͍ͯͳ͍ɽͦ͜ͰɼຊڀݚͰ͸ը૾
߹੒Λ͏ߦσʔλ֦ுΛ௥Ճ͢Δ͜ͱͰɼABNͷ൑அࠜڌ
͓Αͼਫ਼౓ʹରͯ͠ͲͷΑ͏ͳӨ͕ڹग़Δͷ͔Λௐࠪ͢Δɽ
2.Attention Branch Network(ABN)

ABN͸ɼ෺ମೝࣝ࣌ͷ൑அࠜڌͱͳΔ஫໨ྖҬΛΞςϯ
γϣϯϚοϓͱͯ͠ՄࢹԽͭͭ͠ɼೝࣝʹར༻͢Δख๏Ͱ
͋Δɽਤ 1ͷΑ͏ʹ ABN͸ɼFeature extractorɼAtten-
tion branchɼPerception branchͷ̏ͭͷϞδϡʔϧ͔Β
੒͞Ε͍ͯΔɽFeatureߏ extractor͸ɼೖྗը૾ʹର͢Δ
ಛ௃ϚοϓΛநग़͢Δɽநग़ͨ͠ಛ௃ϚοϓΛ Attention
branch ʹ༩͑ɼΞςϯγϣϯϚοϓΛ֫ಘ͢ΔɽΞςϯ
γϣϯϚοϓ͸ೖྗը૾ʹର͢Δ஫ྖࢹҬΛࣔ͠ɼFeature
extractorͷಛ௃Ϛοϓʹ৐͠ࢉɼPerception branchʹ༩
͑ΔɽPerception branch͸ೝࣝ݁ՌΛग़ྗ͢Δɽ
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ਤ 1: Attention Branch Networkͷߏ੒

3.σʔλ֦ு
σʔλ֦ுʹ͸ɼฏߦҠಈɾ֦େॖখͳͲͷزԿֶม׵

ΛՃ͑Δํ๏ɼ໌Δ͞΍ϊΠζΛՃ͑Δํ๏ɼը૾Λ߹੒
͢Δํ๏͕͋Δɽը૾Λ߹੒͢Δํ๏ʹ͸ɼ2ͭͷը૾ͱ
ϥϕϧΛࠞ߹͢Δmixupɼը૾಺ͷ͋ΔྖҬΛϥϯμϜʹ
ృΓͭͿ͘͢ࠇ cutoutɼը૾ͷҰ෦ʹϥϯμϜͳը૾Λ͸
ΊࠐΉ cutmix͕͋Δɽ߹੒ͨ͠σʔλΛֶश༻σʔλʹ
௥Ճ͢Δ͜ͱͰաֶशΛ཈੍Ͱ͖ɼੑೳͷظ্͕޲଴Ͱ͖
Δɽਤ 2ʹ֤ख๏ͷྫΛࣔ͢ɽ

(a) mixup (b) cutout (c) cutmix

ਤ 2: σʔλ֦ுͷྫ

4.ௐࠪ
ABN͸ɼΞςϯγϣϯϚοϓΛಛ௃Ϛοϓʹ൓өͤ͞

Δ͜ͱͰೝࣝʹॏཁͱͳΔྖҬʹ஫໨ͨ͠ೝࣝ݁ՌͱͳΔɽ
ͦͷͨΊɼσʔλ֦ுʹΑΓ߹੒͞Εͨը૾Λ༻͍Δͱɼ
ΞςϯγϣϯϚοϓʹѱӨڹΛٴ΅͢͜ͱ͕͑ߟΒΕΔɽ
ຊڀݚͰ͸ɼmixupɼcutoutɼcutmix ͷ 3 ͭͷσʔλ֦
ுख๏Λ ABNͷֶशʹ༻͍ͯɼͦΕΒͷӨڹΛௐࠪ͢Δɽ

৚݅ݧ࣮.4.1
ຊ࣮ݧͰ͸ɼσʔληοτʹ CIFAR100 ͱ ImageNet

Λ༻͍Δɽֶशύϥϝʔλ͸όοναΠζΛ 128ɼepoch
਺Λ CIFAR100Ͱ͸ 300ɼImageNetͰ͸ 200ͱ͢Δɽֶ

श܎਺Λ 0.1ʹઃఆ͠ɼCIFAR100Ͱ͸ 150ͱ 225epochɼ
ImageNetͰ͸ 100ͱ 150epochͷ࣌ʹֶश܎਺Λ 0.1ഒ͢
ΔɽTop1ਫ਼౓ʹՃ͑ɼ൑அࠜڌͷఆྔతධՁʹ͸ insertion
ͱ deletionΛ༻͍Δɽinsertion͸ॏཁͳྖҬΛ௥Ճ͍ͯ͠
͖ɼͦͷ࣌ͷೝࣝਫ਼౓͕Θ͔ͣͳྖҬͰ΋্͢޲Δͱྑ͍ɽ
deletion͸ॏཁͳྖҬΛ࡟আ͍͖ͯ͠ɼͦͷ࣌ͷೝࣝਫ਼౓
͕ྖҬͰ΋௿Լ͢Δͱྑ͍ɽ͜ΕΒͷྖҬΛ௥Ճ·ͨ͸࡟
আ͢Δׂ߹Λม͑ɼͦͷ࣌ͷ Area Under Curve (AUC)
ͰධՁ͢Δɽ

Ռ݁ݧ࣮.4.2
CIFAR100ͱ ImageNetͰͷධՁ݁ՌΛද 1ʹࣔ͢ɽCI-

FAR100Ͱ͸ɼResNet20ͱ Resnet152ͲͪΒ΋σʔλ֦
ுΛ༻͍Δ͜ͱͰਫ਼౓্͕͍ͯ͠޲Δ͜ͱ͕֬ೝͰ͖Δɽ·
ͨɼωοτϫʔΫϞσϧʹΑͬͯ࠷΋ੑೳͷྑ͍σʔλ֦ு
ख๏͕ҟͳΔ͜ͱ͕Θ͔ͬͨɽImageNetͰ͸ɼResNet18
ʹ͓͍ͯ cutoutͷਫ਼౓ݟ্͕޲ΒΕ͕ͨɼmixupͱ cut-
mixͰ͸ਫ਼౓ͷݟ্͕޲ΒΕͳ͔ͬͨɽResNet152ʹ͓͍
ͯ͸ɼͲͷσʔλ֦ுΛ༻͍ͯ΋ਫ਼౓্͕͍ͯ͠޲Δ͜ͱ
͕֬ೝͰ͖ͨɽ͜ΕΒͷ݁Ռ͔Βɼେن໛ͳσʔληοτ
Λର৅ͱ͢Δ৔߹ωοτϫʔΫαΠζͷখ͍͞Ϟσϧʹର
ͯ͠͸ɼը૾σʔλͷϥϕϧΛม͑ͳ͍ cutout ͕༗ޮత
Ͱ͋ΓɼωοτϫʔΫαΠζͷେ͖͍Ϟσϧʹରͯ͠͸ɼ2
ຕͷը૾Λ߹੒͢ΔΑ͏ͳmixup΍ cutmix͕༗ޮͰ͋Δ
ͱ͑ߟΒΕΔɽ

ද 1: Ռ݁ݧ࣮
σʔληοτ CIFAR100 ImageNet

ωοτϫʔΫ ResNet20 ResNet152 ResNet18 ResNet152

DAͳ͠ 69.32 76.78 70.34 77.87

+mixup 70.19 79.71 67.64 77.90

+cutout 72.58 78.79 70.87 78.74

+cutmix 71.05 80.80 68.07 79.32

ImageNetͰͷΞςϯγϣϯϚοϓͷՄࢹԽ݁ՌΛਤ 3
ʹࣔ͢ɽਤ 3ΑΓɼσʔλ֦ுΛ༻͍Δ͜ͱͰਫ਼౓͸্޲
͕ͨ͠ɼmixupͱ cutmixͰ͸஫͢ࢹΔྖҬ͕૿͍͑ͯΔɽ
ҰํɼcutoutͰ͸஫ྖࢹҬ͕ݶఆ͞Ε͍ͯΔɽ
ɹΞςϯγϣϯϚοϓͷධՁ݁ՌΛද 2ʹࣔ͢ɽද 2ΑΓɼ
σʔλ֦ுલͱൺֱͯ͠ਫ਼౓্޲͸ݟΒΕͳ͍ɽ͜ΕΑΓɼ
mixupϕʔεͷσʔλ֦ு͸ɼਫ਼౓͢ݙߩʹ্޲Δ͕ɼΞ
ςϯγϣϯϚοϓʹѱӨڹΛٴ΅͢͜ͱ͕෼͔ͬͨ.

(a) ը૾ (b)ResNet152(c)+mixup (d)+cutout (e)+cutmix

ਤ 3: ΞςϯγϣϯϚοϓͷൺֱ

ද 2: insertionͱ deletionʹΑΔఆྔతධՁ (AUC)
ωοτϫʔΫ insertionˢ deletionˣ

ResNet152 0.267 0.426

+ mixup 0.224 0.452

+ cutout 0.261 0.451

+ cutmix 0.271 0.474

5.͓ΘΓʹ
ͬߦͷਫ਼౓ൺֱΛࡍ͍ͨ༺ճ͸ɼABNʹσʔλ֦ுΛࠓ

ͨɽωοτϫʔΫαΠζͷมԽʹΑΓɼ࠷΋ੑೳͷྑ͍σʔ
λ֦ுख๏͕ҟͳΔͱ͍͏͜ͱ͕෼͔ͬͨɽޙࠓ͸ɼ͜Ε
Βͷσʔλ֦ுख๏Λ૊Έ߹ΘͤͨࡍͷӨڹʹ͍ͭͯௐࠪ
͢Δɽ
ݙจߟࢀ
[1] H. Fukui, et al., “Attention Branch Network: Learn-

ing of Attention Mechanism for Visual Explana-
tion”, CVPR, 2019.


