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ɹਂ૚χϡʔϥϧωοτϫʔΫʢDeep Neural NetworkɼDNNʣͷֶशʹ͓͍ͯɼAdamΛ͸͡Ί
ͱ͢ΔదԠత࠷దԽख๏͸֬཰తޯ഑߱Լ๏ʢStochactic Gradient DescentɼSGDʣΑΓ΋ߴ଎ʹ
ऩଋ͢Δ͜ͱͰ஌ΒΕ͓ͯΓɼۙ೥༷ʑͳਂ૚ֶशλεΫͰΑ͘ར༻͞ΕΔɽͦͷ൓໘ɼಛʹը૾

෼ྨλεΫʹ͓͍ͯɼSGDʹൺ΂ͯ࠷ऴతʹಘΒΕΔ DNNϞσϧͷ൚Խੑ͕֬อ͞Εʹ͍͘ͱ͍
͏ใࠂ΋ݟΒΕΔɽ͔͠͠ͳ͕ΒͦͷݪҼղ໌͸·ͩਐΜͰ͍ͳ͍ɽ

ɹۙ೥ϔοηྻߦͷݻ༗஋ͷ෼ੳΛ͢Δ͜ͱͰɼDNNϞσϧʹ͓͚ΔֶशμΠφϛΫεΛղऍ͢Δ
ΘΕߦ͸ڀݚదԽख๏ͷಛੑΛ෼ੳͨ͠࠷ΘΕ͍ͯΔ͕ɼ͜ͷ෼ੳΛ༻͍ͯదԠతߦʹ͸੝Μڀݚ

͍ͯͳ͍ɽͦ͜ͰຊڀݚͰ͸ଛࣦؔ਺ʹ͓͚Δϔοηྻߦͷݻ༗஋Λ෼ੳ͢Δ͜ͱͰɼҟͳΔ࠷ద

Խख๏ʹΑֶͬͯश͞Εͨ DNNϞσϧͷॏΈύϥϝʔλͷ൚Խੑɼੑ݈ؤΛ෼ੳͨ͠ɽ
ɹ۩ମతʹ͸ɼ͍͔ͭ͘ͷ DNNϞσϧͱը૾෼ྨλεΫΛ༻͍ͯେ͖͘ 3ͭͷ෼ੳΛͨͬߦɽ
ɹ·ֶͣशޙͷ DNNϞσϧͷॏΈύϥϝʔλۭؒʹ͓͍ͯɼଛࣦؔ਺ͷϔοηྻߦͷݻ༗஋෼෍
Λղੳͨ͠ɽશͯͷॏΈύϥϝʔλΛ༻͍ͨଛࣦؔ਺ܗঢ়ͷൺֱʹ͸ɼൺֱతখ͞ͳॏΈύϥϝʔ

λ਺ͷ DNNϞσϧͰ͋Δ C3ɼLeNetΛ࢖༻ͨ͠ɽϓϥΫςΟΧϧͳ DNNϞσϧͱͯ͠Α͘ར༻
͞ΕΔ ResNet-34ɼDenseNet-121ʹରͯ͠͸࠷ऴ૚ͷॏΈύϥϝʔλͷΈΛ༻͍ͨɽͦͷ݁Ռɼద
Ԡత࠷దԽख๏ͷํ͕ SGDʹൺ΂ͯہॴతʹٸफ़ͳܗঢ়ʹऩଋ͢Δ͜ͱΛ֬ೝͨ͠ɽ
ɹ൚ԽੑΛଌΔࢦඪͷ 1ͭͱͯ͠ɼϔοηྻߦͱޯ഑ڞ෼ྻߦࢄΛ༻͍ͯ͞ࢉܭΕΔ஛಺৘ใྔج४
ʢTakeuchi Information CriterionɼTICʣΛ༻͍ͯɼSGDͱదԠత࠷దԽख๏ʹ͓͚Δ൚Խੑͷൺֱ
Λͨͬߦɽ࣮ݧͷ݁Ռɼࠓճ༻͍ͨ 2ͭͷσʔληοτʢCIFAR-10ɼFashion-MNISTʣɼϞσϧʹ
͍ͭͯ͸ SGDʹൺ΂ͯదԠత࠷దԽख๏ʹΑͬͯಘΒΕΔॏΈύϥϝʔλʹؔ͢Δϔοηྻߦͷݻ
༗஋ͷํ͕ઈର஋ͷେ͖ͳ஋ʹ෼෍͠΍͘͢ɼ·ͨ pseudo TICͷ஋͕େ͖͘ͳΔ͜ͱΛ֬ೝͨ͠ɽ
ɹ͞ΒʹɼFast Gradient Sign Method (FGSM)ʹΑͬͯੜ੒͞ΕͨఢରతઁಈΛ༻͍ͯɼSGDͱ
దԠత࠷దԽख๏ʹΑֶͬͯश͞ΕͨϞσϧͷ᱐͞Ε΍͢͞ʢੑ݈ؤʣͷൺֱ΋ͨͬߦɽC3 on
CIFAR-10ʹ͓͍ͯ͸ FGSMʹΑͬͯੜ੒͞Εͨఢରతઁಈʹରͯ͠ɼSGDʹൺ΂ͯదԠత࠷ద
Խख๏ʹΑֶͬͯश͞ΕͨϞσϧͷํ͕͕֬ੑ݈ؤอ͞Εʹ͍͘͜ͱΛ֬ೝͨ͠ɽ

ɹҎ্ͷ࣮݁ݧՌΑΓɼࠓճ༻͍ͨը૾෼ྨλεΫʹ͓͚ΔDNNϞσϧͷֶश݁Ռʹ͓͍ͯɼSGD
ʹൺ΂ͯదԠత࠷దԽख๏ʹΑͬͯಘΒΕΔ࠷ऴతͳॏΈύϥϝʔλͷ൚Խੑɼੑ݈ؤ͸֬อ͞Εʹ

͍͘͜ͱ͕ࣔ͞Εͨɽޙࠓͷ՝୊ͱͯ͠͸ɼࣗવޠݴॲཧ΍Ի੠ॲཧͳͲͷը૾෼ྨҎ֎ͷਂ૚ֶश

λεΫʹ͓͍ͯ΋ಉ༷ͷ෼ੳΛ͏ߦඞཁ͕͋Δɽ·ͨຊڀݚͰಘΒΕͨ࠷దԽख๏͝ͱͷϔοηྻߦ

ͷݻ༗஋ʹؔ͢Δ஌ݟΛར༻ͯ͠ɼ൚Խੑɾੑ݈ؤΛ࠷ྀͨ͠ߟదԽख๏ͷ։ൃ΋͏ߦ༧ఆͰ͋Δɽ
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