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Ãåíåðàòèâíûå ìîäåëè

Èìååòñÿ îáó÷àþùàÿ âûáîðêà x ∼ pdata(x)

Òðåáóåòñÿ ïîñòðîèòü ìîäåëü äëÿ ãåíåðàöèè íîâîé
âûáîðêè: x ∼ pmodel(x)

Ïðè ýòîì pmodel ≈ pdata

Ðèñ.: x ∼ pdata → x ∼ pmodel

Ìàðèÿ Ïîïîâà GANs, RNNs, SeqGANs



Generative adversarial ïîäõîä

Èãðà ìåæäó äâóìÿ èãðîêàìè:
1 Ãåíåðàòîð G
2 Äèñêðèìèíàòîð D

D ó÷èòñÿ ðàçëè÷àòü:
1 Äàííûå èç îáó÷àþùåé âûáîðêè
2 Äàííûå ñãåíåðèðîâàííûå G

Ãåíåðàòîð ó÷èòñÿ "îáìàíûâàòü"äèñêðèìèíàòîð, ãåíåðèðóÿ
äàííûå, êîòîðûå òÿæåëî îòëè÷èòü îò äàííûõ èç
îáó÷àþùåé âûáîðêè
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GAN framework
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Öåëåâàÿ ôóíêöèÿ è àëãîðèòì

min
G

max
D

V (D,G ) = Ex∼pdata(x)[logD(x)]+Ez∼pz(z)[log(1−D(G (z)))]
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Ïðîöåññ îáó÷åíèÿ GAN
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Ïðîöåññ îáó÷åíèÿ GAN
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Ïðîöåññ îáó÷åíèÿ GAN
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Ïðîöåññ îáó÷åíèÿ GAN
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Ïðèìåðû
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Ðåêóððåíòíûå íåéðîííûå ñåòè

ht = σ(xtWx + ht−1Wh + b)

Ðèñ.: Ðàçâåðíóòàÿ ðåêóððåíòàÿ ñåòü
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Ãåíåðàöèÿ äèñêðåòíûõ ïîñëåäîâàòåëüíîñòåé ñ ïîìîùüþ

RNN

Ðèñ.: Ðàçâåðíóòàÿ ðåêóððåíòàÿ ñåòü
Ìàðèÿ Ïîïîâà GANs, RNNs, SeqGANs



Êàê òðåíèðîâàòü RNN è ãåíåðèðîâàòü íîâûå

ïîñëåäîâàòåëüíîñòè

Êàê òðåíèðîâàòü:
Ìåòîä îáðàòíîãî ðàñïðîñòðàíåíèÿ îøèáêè

Ôóíêöèÿ îøèáêè � êðîññ-ýíòðîïèÿ

SGD

Êàê ãåíåðèðîâàòü:
Â êà÷åñòâå xt ïîäàåì íà âõîä ñèìâîë ñãåíåðèðîâàííûé íà

øàãå t − 1.
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Ïðèìåðû ñãåíåðèðîâàííûõ òåêñòîâ
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Ïðèìåðû ñãåíåðèðîâàííûõ òåêñòîâ

Ìàðèÿ Ïîïîâà GANs, RNNs, SeqGANs



GAN äëÿ ãåíåðàöèè äèñêðåòíûõ äàííûõ
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SeqGAN è REINFORCE àëãîðèòì

Ïðîáëåìà:

Âûõîä ãåíåðàòîðà íåäèôôåðåíöèðóåì

Èäåÿ: ðàññìàòðèâàåì Adversarial ïðîöåññ ñ ïîçèöèè
Reinforcement Learning

Ãåíåðàòîð � RL àãåíò

Ñîñòîÿíèå � òåêóùàÿ ñãåíåðèðîâàííàÿ ïîñëåäîâàòåëüíîñòü

Äåéñòâèå � ñãåíåðèðîâàòü ýëåìåíò ïîñëåäîâàòåëüíîñòè

Äèñêðèìèíàòîð íàçíà÷àåò àãåíòó reward
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REINFRCE àëãîðèòì

Öåëåâàÿ ôóíêöèÿ:

ãäå A � ýòî ìíîæåñòâî âñåõ âîçìîæííûõ ïîñëåäîâàòåëüíîñòåé,
a1:T � ïîñëåäîâàòåëüíîñòü, R(a1:T ) � reward çà
ïîñëåäîâàòåëüíîñòü a1:T .
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Ïðèëîæåíèÿ â õåìîèíôîðìàòèêå

SMILES strings:
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Ïðèëîæåíèÿ â õåìîèíôîðìàòèêå
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