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CTpykTypHOe oby4eHne

f:X—=)y

MpeuepeHTsi:

(‘Tlayl)v ceey (l”n,yn) e X x y

Mpeackasaxue:
f(x) — pewatowee npasuio
f(x) = arg max F(l’, y) F(ZC, y) — OLEHKa (evaluation)
yey A(y,y) — notepm (loss)

ObyueHune:

EA(y, f(y)) — m}n



[Mpumep: cermeHTauus n3obpakeHuns

Fz,y) = logp(ylz) = —E(y|z)

_Zzypk Upk(z +ZZ[yp#yq pa(T)

P P9

J/
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data smoothness



[Mpumep: cermeHTauus n3obpakeHuns

T

F(x,y;w) =logp(ylz; w) = —E(y|xz; w)

= 3wk W) + DD [ # ) - Wempg ()
p k

P DPq
=w'U(z,y)

U(z,y) — BekTOp npusHakos (joint feature map)



[Mpumep: cermeHTauus n3obpakeHuns

Bz, y; w) = log p(y|a; w) = —E(y yw-w)

= Zzyp’“ W p( Z Z Up 7 Ya) - WemUpg()

P DPq
= WT‘I’(w,y)

DyHKLMS NOTepb:
> Ay, 9) = ly # 9] (0/1-loss)
> Ay, 9) = Zp[yp # U

.. Intersection/Union, HAC, etc.



CtpykTypHblii SVM

Popmynuposka ¢ margin-rescaled loss:

N

1 1

§HwH2 +C- N ZAMR(JC”,y",w) — min
n=1

AMR = ryneaj)/( A(Z/”W) - (F(xnvyn7w) - F(.T,'n’y,w)) < A

margin



CtpykTypHblii SVM

B euge 3agaun QP (N-slack, margin-rescaling):

N
1
2 - .
[wl? + C N;&_}vﬂf??o

w (U2 y") — U (2", y)) > Aly,y") — &
Vn=1,...,N,Vy e}

PelueHne: MeToa OTNIOKEHHBIX OFpaHNYEHNiA, oH e cutting-plane
ONs npeablaywein popmynuposku. Pasgenstowuii opaky:

WT\If(w",y) + A(y,y"™) — max
yey



[nobanbHble orpaHuyeHus

Global Constraints

o -

> ﬂpwmep: CTaTUCTUKN NO BCEM NEpPEMEHHbIM

» Metogbl ontumusauun: SMD [Osokin & Vetrov, 2011], ...



[nobanbHble orpaHuyeHus

C — MHOXeCTBO rnobasibHbIX OrpaHnyeHni

Y(c) €Y — MHOXECTBO BbIXOLOB, OrPaHNYEHHOE HEKOTOPbIM
orpaHuyermnem c € C

(.1'1,3)

» nobanbHO-00yCNOBNEHHDbII BbIBOA:
f(l', ¢) = arg maXyey(c) F(m, y)
» nobanbHo-0b6ycnoBneHHoe 0by4veHune:

> fnaHa oby4arowiasi BbIbOpKa C r10basbHLIMU OrPaHNYEHNAMM
{(x™,y", eI c X xYxC
» noctponTb pewatowiee npasuio f: X x C — )



[nobanbHo-0bycnoaeHHblt SVM

N
1
2 L .
Iwi* + ¢ ;gn — min

WT(\II(xnv yn) - \II(_@”L?y)) > A(yayn) - gn
’Vn: 1,...,N, VyEy(c”)‘

HepagencTBa B 3agave QP (noTeHumanbHble ONOpHbIE BEKTOPA),
He cooTBeTcTBytowme ¢ € C — pTonky.

Peannzauus: MmogndnumnpoBaHHbIli Opakyl pasgeneHust

w' U(2", y) + A(y",y) — max
yeY(c)



Nnntoctpauns ctpyktyptoro SVM




PesynbTaT: cermentaums GRAZ-02
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Pesynbrat: cermentauus GRAZ-02

HAC % Ul %
train test train test
seeds | —0.46 —0.95 -3.04 -—1.16
Cars area | —0.25 —-1.77 +0.80 +4.29
both | —1.69 —-0.79 +6.36 +3.43
seeds | —1.03 —0.46 —2.30 —4.18
People area | —0.58 —0.79 +1.89 +0.94
both | —1.85 —1.61 +4.84 +3.55
seeds | —4.30 —4.49 +6.13 +6.57
Bikes area | —3.52 —-3.14 44.95 +3.92
both | —2.80 —-3.10 +4.49 +44.94




Pesynbrat: cermentauus GRAZ-02

Train  Test HAC-cars Ul cars HAC bikes Ul bikes
Unc. Unc. 92.28 61.91 87.82 67.85
Unc.  Seeds +1.10 +1.28 +0.87 +0.86
Seeds Unc. +0.21 +0.61 +0.03 +0.03
Seeds Seeds  +1.82 +1.89 +1.11 +1.88
Unc. Area —-1.02 +13.58 +0.06 +4.13
Area Unc. —6.98 —2.44 +0.58 —0.10
Area Area —0.41 +13.62 +0.81 +5.16




Pesynbrat: cermentauus GRAZ-02

Train  Test HAC people Ul people
Unc. Unc. 86.77 61.37
Unc.  Seeds +2.02 +1.69
Seeds Unc. —0.72 +2.36
Seeds Seeds +2.77 +6.06
Unc. Area —1.62 +5.10
Area Unc. —1.81 —0.36
Area Area —1.28 +4.58




[pumep: cermentaums MSRC

Train  Test HAC Ul

Unc. Unc. 88.90 82.24
Unc. Pres. +2.35 +4.22
Pres. Unc. —50.29 —62.69
Pres. Pres. +5.44 +6.25




