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1.͡Ίʹ
Attention branch network (ABN) [1]ɼֶश࣌·ͨ

ਪ࣌ʹωοτϫʔΫͷྖࢹҬΛར༻͢Δ͜ͱͰߴɼ ਫ਼
ͳೝ͔ࣝͭஅࠜڌͷ֮ࢹతͳઆ໌͕ՄͰ͋Δɽ͔͠͠ɼ
ਓతͳઁಈΛ༩ͨ͠ը૾Ͱ͋ΔAdversarial examples
(AEs)ΛωοτϫʔΫೖྗ͢Δͱɼ͍ߴ৴པͰޡೝࣝ
͢Δɽͦ͜ͰɼຊڀݚͰ ABN ͷ Attention branch Λ
ಗ໊Խ͢Δ͜ͱʹΑΓɼAEsʹରͯ͠ޡೝࣝΛ؇͢Δख
๏ΛఏҊ͢Δɽ
2.ؔ࿈ڀݚ

ABN ɼೖྗ͔ΒಛΛநग़͢Δ Feature extractor
(FE)ɼྖࢹҬΛग़ྗ͢ΔAttention branch (AB)ɼࢹ
ྖҬΛөͨ͠ಛϚοϓ͔Β࠷ऴతͳग़ྗΛ͢Δ Per-
ception branch (PB)Ͱߏ͞Ε͍ͯΔɽྖࢹҬΛֶश
ਫ਼ͳೝ͕ࣝՄͰߴར༻͢Δ͜ͱͰɼʹ࣌ͼਪٴɼ࣌
͋Δɽ·ͨɼྖࢹҬೖྗը૾ͷೝࣝ݁Ռʹର͢Δ֮ࢹ
తཧղͷଅਐʹͭͳ͕Δɽ

Adversarial attackɼਓ͕֮ࠔͳઁಈΛը૾ʹ
༩͢Δ͜ͱͰɼConvolutional neural network (CNN)ͷޡ
ೝࣝΛ༠ൃ͢ΔɽFast Gradient Sign Method (FGSM) [2]
ɼCNNͷೝࣝࠩޡ L(x, y, θ)Λೖྗը૾ xͷ֤ըૉʹ
ؔͯ͠ඍ͢Δ͜ͱͰޯΛٻΊΔɽͦͯ͠ɼٻΊ֤ͨը
ૉͷޯΛ Sign ؔʹΑͬͯූ߸Λൈ͖ग़͢͜ͱͰɼઁ
ಈͷ୯ҐϕΫτϧΛ֫ಘ͢ΔɽAEs Ͱ͋Δ x̂ Λ࡞͢Δ
ʹɼ୯ҐϕΫτϧʹઁಈͷڧΛද͢ ε ∈ [0, 255]Λ
ͯ͠ࢉ xʹՃ͢ࢉΔɽઁಈΛՃ͢ࢉΔ͜ͱͰɼࠩޡΛ࠷େ
Խ͢Δ AEsΛ࡞͢Δ͜ͱ͕ՄͱͳΔɽFGSMͷҰ࿈
ͷྲྀΕɼࣜ (1)ʹΑͬͯද͢ݱΔ͜ͱ͕Ͱ͖Δɽ

x̂ := x+ ε · sign (∇xL (x, y, θ)) (1)

3.ఏҊख๏
ABNAdversarial attackΛఆͨ͠ઃܭͰͳ͍ͨΊɼ

AEsΛೖྗ͢Δͱஶ͘͠ੑ͕ྼԽ͢Δɽͦ͜ͰຊڀݚͰ
ɼAB Λಗ໊Խ͢Δɽͦͯ͠ɼFEͱ PB Λܸ߈ରͱ
ͯ͠ AEsΛ࡞͢ΔɽAEsͷਪ࣌ ABΛՃͯ͠࠷
ऴ݁ՌΛٻΊΔɽఏҊख๏ҎԼʹࣔ͢ 3εςοϓ͔Β
Δɽ
Step1 ABNΛ௨ৗͷֶशσʔλΛ༻͍ͯ܇࿅ͯ͠ɼ༏ल
ʹͳͬͨ ABΛΓͯ͠ಗ໊Խ͢Δɽ
Step2 PBͷग़ྗͱࢣڭ৴߸ͱͷࠩޡΛೖྗը૾ʹؔͯ͠
ඍ͢Δ͜ͱͰࠩޡΛ࠷େʹ͢Δ୯ҐϕΫτϧΛٻΊΔɽ
Step3 ಗ໊Խͨ͠ABΛ͚ͨ͠ωοτϫʔΫʹɼAEs
Λೖྗ͠ɼྖࢹҬΛٻΊΔɽͦͯ͠ɼҙྖҬΛॏΈ
ͨ͠ಛϚοϓΛ PBʹೖྗͯ͠ਪΛ͏ߦɽ
ਤ 1ʹ Step2ͱ Step3ͷҰ࿈ͷྲྀΕΛࣔ͢ɽ
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ਤ 1 : ఏҊख๏ͷྲྀΕ

4.ධՁ࣮ݧ
ఏҊख๏ͷ༗ޮੑΛࣔͨ͢Ίʹɼఆྔతͳೝࣝੑͷධ

ՁٴͼఆੑతͳྖࢹҬͷධՁΛ͢Δɽ

݅ݧ࣮.4.1
ຊ࣮ݧͰɼσʔληοτͱͯ͠ 100Ϋϥεͷࣗવը૾

ΛؚΉCIFAR-100Λ༻͍ΔɽCIFAR-100ը૾αΠζ͕
32× 32 ϐΫηϧͷ RGBը૾Ͱɼ5ສຕֶ͕श༻ɼ1ສຕ
͕ਪ༻Ͱ͋ΔɽABN ͷϕʔεωοτϫʔΫͱͯ͠ 110
ͷ ResNetΛ༻͢ΔɽϛχόοναΠζ 128ͱͯ͠
300 epochֶश͢Δɽઁಈͷ࡞ख๏ɼε = 8ͷ FGSM
ͱ͢Δɽൺֱख๏௨ৗͷABNͷਪ݁ՌٴͼɼABNΛ
AEsͰܸ݁ͨ͠߈Ռͱ͢Δɽ

Ռ݁ݧ࣮.4.2
ද 1 ʹࣔ͢Α͏ʹɼABN  AEs ͷӨڹʹΑΓೝࣝੑ

͕ஶ͘͠Լͨ͠ɽҰํɼఏҊख๏ɼಗ໊Խͨ͠ AB
͕ग़ྗͨ͠ྖࢹҬΛಛϚοϓʹө͢Δ͜ͱͰɼ60ϙ
ΠϯτҎ্ͷੑ্Λ֬ೝͨ͠ɽAEs Λ༻͍ͳ͍߹
(ABN)ͷਪ݁Ռͱൺֱ͢ΔͱɼఏҊख๏ 11ϙΠϯτ
ఔͷྼԽʹཹΊΔ͜ͱΛՄͱͨ͠ɽ

ද 1 : ೝࣝਫ਼ͷൺֱ (%)
ABN ABN+AEs Ours

top-1 77.18 1.82 65.22
top-5 93.54 9.12 87.49

ྖࢹҬΛਤ 2ʹࣔ͢ɽਤ 2ΑΓɼఏҊख๏ AEsΛ
ೖྗ͍ͯ͠ΔʹؔΘΒͣɼൃՐ͢ΔྖҬ ABNͱ΄΅
ಉ͡Ͱ͋Δ͜ͱ͕֬ೝͰ͖Δɽ͜ͷ݁Ռ͔ΒɼAB AEs
ʹΑͬͯ֎෦͔Βܸ͞߈Εͯɼೖྗը૾ʹରͯ͠ਖ਼͍͠
ྖҬΛ͢ࢹΔ͜ͱ͕Ͱ͖Δɽ·ͨɼAEsʹΑΓ FE͕ม
ಈͨ͠ಛྔΛͯ͠ࢉܭɼਖ਼͍͠ྖࢹҬΛڧௐ͢Δ͜
ͱͰɼੑΛҡ࣋Ͱ͖Δ͜ͱ͕Θ͔ͬͨɽ

(a) Original images

(b) ABN

(c) Ours

ਤ 2 : ྖࢹҬͷྫ

5.͓ΘΓʹ
ຊڀݚͰɼਓతͳઁಈͰ͋Δ Adversarial exam-

ples(AEs)ʹ݈ؤͳ Attention branch network(ABN)Λ
ఏҊͨ͠ɽ࣮ݧΑΓɼAEs͕ೖྗ͞ΕͯྖࢹҬͷมಈ
͕ඍখͰ͋Δ͜ͱΛ֬ೝͨ͠ɽ·ͨɼೝࣝ݁Ռೖྗը૾
ʹରͯ͠ਖ਼֬ͳྖҬΛڧௐ͢Δ͜ͱͰɼ͋Δఔҡ࣋Ͱ͖
Δ͜ͱ͕໌ͨ͠ɽޙࠓɼຊఏҊख๏ͷߋͳΔੳΛ͢
Δ༧ఆͰ͋Δɽ
ݙจߟࢀ
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