N3KYCTBEH MHTEeNEeKT

Tema 14: Metoan 3a MalLUMUHHO
oby4dyeHune. CtaTucrmyecKm MeTogm.
Cmecu ot raycoem ¢pyHkunm (GMM ).




" J
CbabprKaHue
d Obwa knacudunkaumsa Ha metToauTe

d Knacudomnkauma ¢ HeBpoHHU Mpexn. Apxutektypu. MLPNN v
PNN.

1 HeBpoHU ¢ obpaTHa Bpb3Ka. PEKYPEHTHM 1 NOKaIHO
pekypeHTHN HeBpOoHHU Mpexn (TDNN, RNN, DRNN, LRPNN,
GLRPNN)

d Ctatuctnyeckn metogn. eHepaTuUBHU KnacndukaTopu.
KnacundukaTtop cbc cmec oT aycoBu doyHKkuun (Gaussian
Mixture Models, GMM)
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Knacnpukatopu

(: . .. .
Non-discriminative approaches

LDA Polynomial TDNN k-NN LVQ SOM
classifier and RNN
rees

discriminatively
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" A
1-D Gaussian

Normal(x | &, o°) =

A

N (z|p, o%)

20

>

r T

[MapameTpuTte ca mean (u) v variance (0)
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" A
n-D Gaussian

1 1 1 T
Normal(x | 1, %) = 2 G )" exp {—z(x—y) Z(x—y)}
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Mpu n-D ancnepcusita ce 3aMeHs ¢ KoBapuaLMoHHaTa maTpuua
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KoBapuaumoHHa maTtpuua Ha GMM

Spherical Diagonal Full covariance

5172‘ 1132‘ $2‘

9

(c) (b) (a)
Z — 02 O z — 012 O 2 — O-112 0-122
0 o° 0 o) O, Oy

3a uenuat Habop oT AgaHHKU unsducnssame log-likelihood*:

N
In p(X) =In] | Normal(x, | 1, %)
=1

* log-likelihood = noraputbm oT NnpaBgonogobHocTTa
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CmMmec oT NaycoBu (pyHKUUM

100 100
80| o0 |
60 | 60 1
P s gl % . .
1 2 3 4 5 6 1 2 3 4 5 6

B peanHuns XXWBOT AaHHUTE PSAKO MOraTt Aa Ce onuwaT C eaHa
[aycoBa KpuBa, HO MOXe [a Ce NoJs3Ba KOMBMHALMSA OT HAKOMKO...
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CmMmec ot N'aycoBu pyHKUMNMU

9

M
p(x) = Z”k Normal(x| £, %, )
k=1

p(z)
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" J
CmMmec ot N'aycoBu pyHKUMNMU

M
p(x) = Z”k Normal(x | g, %)
k=1

m B pgonbsiHEHME KbM CcpeaHaTa CTOMHOCT U KOBapUauMOHHUTE
napameTpu (M NbTn), UMaMe U TErr1I0BHUTE KoepuLMEeHTHU N,.

M
Zﬂ'k=1 O0<rx <1
k=1
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CmMmec ot N'aycoBu pyHKUMNMU

1 L

05¢ 1 05} 05¢
0 Ot 0
0 0.5 1 O 0.5 1 0
7 (X) =p(k | x)
_p(x) p(x|k)

> p@) p(x |1

_ mNormal(X| £,,%,)

p(X) = Z p(k) p(x|k)

> mNormal(x| 4, =,)
I
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Expectation Maximization (EM)

m Llen:
[a ce makcummnaunpa log-likelihood 3a uenusa Habop oT AaHHK

N M
In p(X|IT, 1,2) = > In3 > 7 Normal(x, | 1.2, )

n=1 k=1

KaTo nsumcngaesame anpokcMMaumngaTa Ha KnacoBeTe, MOXeM Aa
MaKCUMU3NpamMe MHANBUAYASTHO:
O cpeaHuTe CTOUMHOCTH,

O KOoBapunauMOHHUTE MaTpuun,
O TerJioBHUTE KOeCII)VILI,VIeHTM 3a OTAEJTHUTE KOMIMOHEHTU

11
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Expectation Maximization (EM)

OueHKa Ha cpegHa CTONHOCT:

Hy :_Zyk(xn)xn Nk :Zyk(xn)

OueHKa Ha KoBapuaLMOHHUTE MaTpULIn

B = XX )X~ 12)

OueHKa Ha TernoBHUTE KOedULMEHTH

SN

7.0 =p(k | X)
_ p)p(x|k)
S p() p(x] 1)

_ mNormal(x | g, %,)

> mNormal(x| 4, %,)
I
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Expectation Maximization (EM)

m /lHMUMannsayuma Ha napameTpuTe
m [loBTapsn Ao AOCTUraHe Ha CXOAMMOCT

E cTbnKa: n3dncngdeaHe Ha KJjlacoBaTa NpUHAOJIEXHOCT
M cTbnkKa: npensdyncngaBsaHe Ha NnapamMeTpuTe
N3uncnsasaHe Ha log likelihood 3a HoBUTe napameTpu
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Expectation Maximization (EM)
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OANCKPpMMMHATUBHU U TreHepaTUuBHN MeToAam

Goal

What's learned

Hlustration

Examples

Discriminative model
Directly estimate P(y|z)

Decision boundary

MLP NN, SVM, Decision trees,
LDA...

Generative model
Estimate P(z|y) to then deduce P(y|z)

Probability distributions of the data

PNN, GMM, Bayesian
Networks ...



" J
CbabprKaHue

d Obuwa knacndunkaumsa Ha metToauTe

d Knacudomnkauma ¢ HEBPOHHU MpPeXn. ApXUTEKTYPW.
MLPNN n PNN.

 PekypeHTHN HeBpoHHU Mpexn (RNN, LRPNN,
GLRPNN)

4 Cratuctmndeckmn metogm (GMM, HMM)
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Ckputn mopgenm Ha Mapkos
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