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SGD

L=Li+Ly+ L3+ ..+ Lg
Jlocc doyHKUMA — cymma noccos
Ha HECKOJIbKUX MpUMepax
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['pagueHT BbIYMCIIEH
Ha OLHOM Mpumepe

Wt:[)

wt=1 = wt=0 —aVLg, (wi= )
wi=2 W L —aVL,, (w=1)
wi=3 = wi=2 — aVL,, (w'=?)

wl =wl—l —aVL,,  (wl™1h)
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BaTuu ['papveHT BbIYMCAEH

Ly =Ly + Lo+ L3 + ... + Lg Ha ogHom baTue
wi=0 \
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XbtOCTOH, Yy Hac ... npobnembi!

O4yeHb MeasIEHHO, HYXKHO
cAenaTb MHOMO LLAFOB YTOObI
CONTUCH K YEMY-TO MPUSINYHOMY
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Kak kaTutcs wap
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[Noxoxxunii BapuaHT

Ew

w'tl = w! — aEM A% (VL)

EMAR(VL) = (1 - B) VL'+
+BEMAG (VL)
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RProp

PaHee y Hac bbinm oguHakoBble learning rate ons Bcex
napamMeTpoB

e A 4TO ecnn cpenaTb UHAMBUAYANbHbIE?
e Bygem yunTbiBaTh TONbKO 3Hakn rpaguenTa sign(VL)

e [lns Havana Bbibepem HekoTopeblid learning rate a'=% nns Bcex
BECOB
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W;f = Wfil = aﬁ . sign(ViL(wt_l))
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RProp

e PaHnee y Hac bbinm oguHakoBble learning rate gns Bcex
napaMeTpoB

e A 4TO ecnn cpenaTb UHAMBUAYANbHbIE?
e Bygem yunTbiBaTh TONbKO 3Hakn rpaguenTa sign(VL)

e [lns Havana Bbibepem HekoTopeblid learning rate a'=% nns Bcex

BECOB
W;f = Wfil = aﬁ . sign(ViL(wt_l))
1 — WHJIEKC Beca
ot ab-1.2if sign(ViL(Wt) . ViL(wt_l)) >0
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RProp

PaHee y Hac bbinm oguHakoBble learning rate ons Bcex
napamMeTpoB

e A 4TO ecnn cpenaTb UHAMBUAYANbHbIE?
e Bygem yunTbiBaTh TONbKO 3Hakn rpaguenTa sign(VL)

e [lns Havana Bbibepem HekoTopeblid learning rate a'=% nns Bcex
BECOB

2

wi = Wfil = aﬁ . sign(ViL(wt_l))

1 — WHJIEKC Beca

ab-1.2if sign(ViL(Wt) : ViL(Wt_l)) >0
£.0.6 if sign(V;L(w!) - V,L(w'™1)) <0
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RMSprop

e RProp nnoxo baTyepusyercs, u npu 3TOM BECb KaKOMA-TO
SMMUPUNYECKUTA

e RMSprop noxox Ha RProp, HO BbIriSguT afekBaTHee
t+1 _ b a&
IVL]|

w
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RMSprop

e RProp nnoxo b6atyepusyercs, u npu 3ToM BeCb KaKOW-TO

SMMUPUNYECKUTA
e RMSprop noxox Ha RProp, HO BbIriSguT afekBaTHee
VL(w!
R
EMAY(VL)
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R
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RMSprop

e RProp nnoxo b6atyepusyercs, u npu 3ToM BeCb KaKOW-TO

SMMUPUNYECKUTA
e RMSprop noxox Ha RProp, HO BbIriSguT afekBaTHee
VL(w!
R
EMAY(VL)

EMA,%(VL)2 =(1-p5) VL(wt)2 + 8- EMAtB_l(VL)Q

VL? = (VLo + VLy + ... + VL,)?

rpaAvieHTbl NPUMepOB B baTue
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Adam

e Bcnomuum o Lllape!
EMAY (VL)

EMAY (VL?) +¢

t+l _ wt _ o

w
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Adam

e Bcnomuum o Lllape!
EMAY (VL)

\ EMAL (VL?) + ¢

EMA(VL) = 1 VL' + (1 — 1) EM AL (VL)

t+l _ wt _ o

w

EMAY,(VL?) = 55(VLY)® + (1 - B2) EM AL Y(VL?)
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Lookahead
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Lookahead

Npes:
1) Cpenatb Heckonbko waros k
HEKOTOPbIM anroputmom A

start

)

finish

N

11/12



Lookahead

Npes:

1) Cpenatb Heckonbko waros k
HEKOTOPbIM anroputmom A

2) A notom Bblbepem HeKOTOpPYHO
TOYKY MEX[y TOYKOIA cTapTa u
duHnwa:

Xres = (1 - a)xstart aF X finish
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Lookahead

Npes:

1) Cpenatb Heckonbko waros k
HEKOTOPbIM anroputmom A

2) A notom Bblbepem HeKOTOpPYHO
TOYKY MEX[y TOYKOIA cTapTa u
duHnwa:

Xres = (1 - a)xstart + X finish
3) N B cnepyrowmii pas warn
OyAem HaunHaTb C TOHYKU Xpes
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Lookahead

1) @ moxHo BbIbpaTh pukcnposanHbiM « € (0, 1)
2) nun kaxabiii pa3 Ha ware 2 nogbuath <, Taknm obpasom,
4TOBbI MUHUMU3MPOBATL NPUBAVXKEHNE PYHKLNN:

Lo = aa? + ba + ¢,
B NCXOAHON cbyHkummM L(X) noTepb cyuTaem, 4to

Xres = (1 - a)xstart + X finishs

nony4yas 3asucumocts L(a), a, b u ¢ nogobpaHsl 13 ycnosuii:

L(a=0)=L(a=0)
IACESVESACESY
oL OL

a(a:D:%(@:l)
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UTor

e Stochastic Gradient Descent
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e Stochastic Gradient Descent

e Momentum
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Stochastic Gradient Descent

e Momentum
e RProp
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Stochastic Gradient Descent

e Momentum
e RProp
RMSprop
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