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Íåïðåäñêàçóåìîñòü ïîâåäåíèÿ èñêóññòâåííûõ íåéðîííûõ ñåòåé

Ïåðñ. êîò Êàðë. ïóäåëü Êàðë. ïóäåëü

S. Dodge and L. Karam, “Understanding How Image Quality Affects Deep Neural Networks”,
ArXiv e-prints, 2016. arXiv: 1604.04004 [cs.CV]

https://arxiv.org/abs/1604.04004
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Íåïðåäñêàçóåìîñòü ïîâåäåíèÿ èñêóññòâåííûõ íåéðîííûõ ñåòåé

Êèò ×åðåïàõà

S. Moosavi-Dezfooli, A. Fawzi, and P. Frossard, “Deepfool: A simple and accurate method to
fool deep neural networks”, in CVPR, 2016, pp. 2574–2582
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Êîðàáëü Ëîøàäü Àâòîìîáèëü
Àâòîìîáèëü Ëÿãóøêà Ñàìîë¼ò

Ïòèöà Êîðàáëü Êîøêà
Ëÿãóøêà Ñàìîë¼ò Ñîáàêà

J. Su, D. Vasconcellos Vargas, and S. Kouichi, “One pixel attack for fooling deep neural net-
works”, ArXiv e-prints, Oct. 2017. arXiv: 1710.08864 [cs.LG]

https://arxiv.org/abs/1710.08864
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Àðõèòåêòóðà ñâ¼ðòî÷íûõ íåéðîííûõ ñåòåé

I Ñâ¼ðòêà (C)
Âûäåëåíèå ïðèçíàêîâ (âûäåëåíèå êðà¼â îáúåêòîâ è äð.) íà èçîáðà-

æåíèè íà ðàçíûõ ìàñøòàáàõ, îäèíàêîâîå âíèìàíèå ê âñåì îáëàñòÿì

èçîáðàæåíèÿ.

I Ïóëèíã (P )
Óìåíüøåíèå ðàçìåðíîñòè, âûäåëåíèå ïîëåçíîé è îòñåèâàíèå ëèø-

íåé èíôîðìàöèè.

I Àêòèâàöèÿ
Íåëèíåéíîñòü.

Y. Lecun et al., “Gradient-based learning applied to document recognition”, Proceedings of
the IEEE, vol. 86, pp. 2278–2324, Dec. 1998. doi: 10.1109/5.726791

https://doi.org/10.1109/5.726791
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Àëãåáðàè÷åñêèå ñâîéñòâà îïåðàöèé

Ïðåäëàãàåòñÿ ðàññìàòðèâàòü èçîáðàæåíèÿ êàê ýëåìåíòû ýâêëèäîâà ïðîñòðàíñòâà

Rn ñî ñêàëÿðíûì ïðîèçâåäåíèåì

(X,Y ) =

h∑
i=1

w∑
j=1

XijYij ,

ãäå X,Y � èçîáðàæåíèÿ, h è w � âûñîòà è øèðèíà èçîáðàæåíèé ñîîòâåòñòâåííî.
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Àëãåáðàè÷åñêèå ñâîéñòâà îïåðàöèé

I Ñâ¼ðòêà � ëèíåéíîå ïðåîáðàçîâàíèå ñ ñèíãóëÿðíûì áàçèñîì Ôóðüå (ñ ïîñëåäóþùèì

äîáàâëåíèåì ñìåùåíèÿ â èñõîäíîì áàçèñå), ò.å.

Cui = λivi, i = 1, ...,M,

Cui = 0, i =M + 1, ..., N.

Çäåñü C : RN → RM � îïåðàòîð ñâ¼ðòêè, {ui}i=1,...,N � áàçèñ Ôóðüå â èñõîäíîì

ïðîñòðàíñòâå RN , {vi}i=1,...,M � áàçèñ Ôóðüå â ïðîñòðàíñòâå îáðàçîâ RM .
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Àëãåáðàè÷åñêèå ñâîéñòâà îïåðàöèé

I Max-pooling � Íåëèíåéíîå (êóñî÷íî-ëèíåéíîå) ïðåîáðàçîâàíèå, êîòîðîå ïðèìåíÿåò-

ñÿ ê ãðóïïå êîìïîíåíò â èñõîäíîì áàçèñå.

I Àêòèâàöèÿ � Ïîêîìïîíåíòíîå íåëèíåéíîå ïðåîáðàçîâàíèå â èñõîäíîì áàçèñå. ReLU

� êóñî÷íî-ëèíåéíîå ïðåîáðàçîâàíèå, êîòîðîå ìîæíî ðàññìàòðèâàòü êàê ïðîåêöèþ íà

íå îòðèöàòåëüíûé îðòàíò.
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Àëãåáðàè÷åñêèå ñâîéñòâà îïåðàöèé

Èäåÿ èññëåäîâàíèÿ

Äåéñòâèå ñâ¼ðòî÷íîé íåéðîííîé ñåòè ìîæíî ðàññìàòðèâàòü, êàê êîìïîçèöèþ

ðàñòÿæåíèé â îäíîì áàçèñå è íåëèíåéíûõ ïðåîáðàçîâàíèé â äðóãîì áàçèñå. Óñïåõ

íåéðîííûõ ñåòåé îáåñïå÷èâàåòñÿ ïîî÷åðåäíûì ïðèìåíåíèåì ýòèõ îïåðàöèé.
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Ñòàðòîâàÿ àðõèòåêòóðà

image (32x32x3)

5x5 Conv (6), ReLU

2x2 MaxPool

5x5 Conv (16), ReLU

2x2 MaxPool
Êîëè÷åñòâî ïàðà-

ìåòðîâ 62006

Ïèêîâàÿ òî÷íîñòü

0.68
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Äîáàâëåíèå ïîâîðîòà

image (32x32x3)

5x5 Conv (6), ReLU

2x2 MaxPool

5x5 Conv (16), ReLU

2x2 MaxPool

Rotation

M. Erdoğdu and M. Özdemir, Generating four dimensional rotation matrices, 2015. doi:
10.13140/RG.2.1.4118.3442

https://doi.org/10.13140/RG.2.1.4118.3442
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image (32x32x3)

Element-wise (6)

ReLU + MaxPool

Element-wise (12)

Element-wise (16)

ReLU + MaxPool

ReLU + MaxPool

FFT

FFT

FFT

iFFT

iFFT

iFFT

Element-wise (16)

Êîëè÷åñòâî ïàðà-

ìåòðîâ 48844

Ïèêîâàÿ òî÷íîñòü

0.63
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Ñïàñèáî çà âíèìàíèå!


	Спасибо за внимание!

