Tema 15: MeTtogun 3a MaLLIMHHO

obydyeHne. [JncpepeHymnasiHa
eBsosiroymnss (DE). OntnmMun3sayms

C posik ot Yactuym (PSO)




" A
NMNonyynxme OoCHOBHM NO3HAHUA 3a

d AnckpMmnHaTUBHU U reHepaTUBHU MeToAM 3a Knacudukauus

0 Knacudpukaumsa c HeBpoHHU Mmpexn. FFNN Apxutektypu. MLPNN. PNN.
O PekypeHTHU HeBpoHHU Mpexn (RNN, LRPNN, GLRPNN, pcLRPNN)

0 KnacudukaTtop cbe cmec oT laycoBn pyHKUnm (GMM)

0 KnacudukaTtop ¢ onopHu Bektopun (SVM)

(i~ e B ( p i .
Discriminative approaches Non-discriminative approaches

DA Polynomial k-NN LVQ SOM

classifier

HMM

‘ PNN-RNN \
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Decision
trees

Combined methods

HMMs trained

discriminatively

GMM/SVM HMM/ANN RBF




" J
Kak ce obyuyaBarT?

d NpagueHTHN meTtoau 3a ontumMmmnsauymsa (GDO, GAO)
1 EBONOLUMNOHHN 1 TEHETUYHM METOAM 3a ONTUMU3aLINS

(DE, PSO)
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" JdE
MeTtoau 3a onTuMun3sauus

m [pagneHTHM MeToan 3a onTuMmsaums

[paaneHTHO cnyckaHe (gradient-descent, GDO)
[paaneHTHO n3kauBaHe (gradient-ascent, GAO)

m EBONMOUMOHHU U TEHETUYHUN MeToauU
andepeHumanHa esonoumnsa (differential evolution, DE)
onTMMM3aumnsa € posik ot yactuum (PSO)
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pagMeHTHO cnyCKaHe

(gradient-descent)
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" JE
paAveHTHO cnyCKaHe
(gradient-descent)

For j =0,....d
w; <—rand(-0.01,0.01)

Repeat
For j=0,.... d
A‘LU}'<—O
Fort=1,..., N
o— U
For j =0,..., d

y «+— sigmoid(o)
Awj — Aw; + (' — y)a;

Wy — W, + ??A’w}'
Until convergence




pPaAMEHTHO CcnyCKaHe
(gradient-descent)
e . e i




EBONTIOLLMOHHMN MeTOAMU

1. Initial Population &

'. O‘ .' o C;. ﬁ"'nu
O @, @ %y,

Chremosome

!

II_I_,:-F_H
?

?) One

2. Fitness Test Generﬂtiﬂn

4. Children
3. Select Best Parents
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" A
EBO/NIIOLMOHHMN MeTOAM

initialize population;

evaluate population;

while TerminationCriteriaNotSatisfied

{
select parents for reproduction;
perform recombination and mutation;
evaluate population;
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" A
EBO/NIIOLMOHHMN MeTOAM

O6im npu3Haum

Q

Q

Q

MopbupaTt ce no-aobpute HAMBUAN
He BnHaru ce nsbupa Han-gobpus

He e 3aab/1KUTENHO Aa Ce OTXBbPJIAT HaM-
HeyaauYHUTe

HaMa rapaHuus

CMec OT asldHa ekcrnsoaTauus U NpuUKIOUYEHCKO
Npoy4yBaHe

npod. T. FaHueB, UU - 2023/2024

10



" A
Differential Evolution Mmetopa

E(w) = Ej (W) + Gy Egie (W),

(1)MyTauus,
(2)PekoMbuHauus,

(3)Cenekuus

i best ri r2
Vg+1 -I—,Ll( Wg )’
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"

Particle Swarm Optimization

m ANpoKCUMUPA KONEKTUBHOTO NOBEAEHUE B AELEHTPaNU3npaHu
CaMO-OpraHu3npaLim ce CUCTEMMU

m MOTMBUPAHU OT U3ydaBaHETO HA KOJIOHUUN OT OPraHM3Mun 1 posaumn
OoT coumnaJiHn OpraHnN3ImMu

m KonekTuBHaTa UHTENUIEHTHOCT € pe3yaTaT OT B3auMOAEeNCTBUETO
Ha OpraHU3MmnTE
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" J
Particle Swarm Optimization

[MpennoxeH ot Kennedy & Eberhart 1995

BAbXHOBEH OT COLUMANHOTO NOBEeAEHNE HA ATa
NTULUM N nacaxu pmnba

OnTMMn3aumsa oCHoOBaBalla Ce Ha
MHTENNUreHTHOCTTA Ha POSaK OT areHTu

HepeTtepMMHUCTUYEH MEeTOoA
OnTnMmnsaums ocHoBaHa Ha rnonyiaaungd oT areHTu
PesyntaTtu NoaobHMN Ha reHeTUYHuTe aJirloOpnuTM"
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Particle Swarm Optimization

m Pogk: Habop oT yactuun/arenTn (S)
m YacTtumua: KaHaAuaaT peweHune Ha npobrema

nA —_ n
NOsMLMA, Xz’ T (xr'l?xr'Z?'" m)e R
v, Je R”

CKOPOCT, =(V,1,V:,

m Bcska yactuua 3ana3Ba/mn3non3Ba
Han-nobpaTta cobcTBeHa no3numns

B — (pz'lﬁpﬂ?'”?pin)e R”
phest; = f(P)
m Posika 3ana3sa/noMHu rnobanHo Han-gobpaTta No3numns:
P, e R"
gbes*l = f(P,)
14
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" J
PSO anroputom

OcHoBeH anroputbM Ha PSO:

1.M"HMumManusaumsa Ha posika B MPOCTPAHCTBOTO Ha peLleHnNATa
2.0ueHssBaHe Ha NPUroAHOCTTa Ha BCAKa YacTuua

3.0TynTaHe Ha nHanBuayanHata n rnobanHaTta Han-gob6bpa
no3nums

4.06HOBSAABaHE Ha CKOPOCTTa M No3numnsiTa Ha BCSKa 4Yactuua

5.BbpHU Ce KbM CTbMKa 2, 1 NOBTapsn A0 AOCTUIraHe Ha

YCNIOBUETO 3a NpeKkpaTaBaHe
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"
PSO anropmtopm

1. NpensuncngasaHe Ha CKOPOCTTA

Vit =V + (P - X)+¢>2r2(P X)

v N
Y Y
WHepuuna  [lo3HaBaTeneH CouuaneH
KOMMOHEHT KOMIMOHEHT

kbaeto 1,1, ~U(0,1)

?Dy5@> : KOHCTAHTU perynmpaLlim yCKOpPEHMETO

2. MpensuncnaBaHe Ha NO3MLMATA

r+1 f r+1
Xz' :Xz' +Vz’
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" A
PSO anropmtopm

m KOHCTaHTM Ha ycKopeHue

Manku CTOMHOCTU - OrpaHMUYaBaT NpeaABMXBAHETO Ha
yacTmumuTe

[OoneMn CTOMHOCTU: TEHAEHUMS Aa eKkcnaoanpaTt KbM
6be3KkpanHoCT

Tendency to explode

m MakcmManHa CKOpOCT

CKOpOCTTa e cToXaCcTu4yHa NnpoMeHnmBa =>
TpaekTopudaTa e HenpeackasyeMma
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JleceH 1D npumMep

NHnumanmsaumsa Ha posika 1 oueHsaBaHe Ha NpUrogHOCTTa Ha
yactuuute (t=0)

22 gbest /\
AN /e

s ¥ - \
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JleceH 1D npumMep

ObHoBABaHE Ha CKOPOCTTa U nNo3unumATa (t=1)
I/z'H_l — I/it +(01]"1(B _Xz'f) + ¢2'r2(Pg _Xit)

3

2'; gbest /\

N /
L/ 9 \

0.5 #’ ~ \

0 I I I I |
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" A
JleceH 1D npumMep

OueHABaHe Ha NPUro4HOCTTA.
ObHoBsIBaHe Ha MHAMBMAYAIHATa U robanHo
Han-pobpaTa cTomHocT (t=2)

2.5

i gbest /"\
s [\
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" A
JleceH 1D npumMep

OueHABaHe Ha NPUro4HOCTTA.
ObHoBsIBaHe Ha MHAMBMAYAIHATa U robanHo
Han-pobpaTa cTomHocT (t=2)

2.5 gbest f\
2

- N/ \
o5/ e \
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"
JleceH 1D npumMep

ObHoBsIBaHe Ha CKOPOCTTa M no3unuusaTa (t=2)

Vit =V +on(p _Xl't)+¢2’r2(Pg - X7)

gbest

Inertia
Personal
Social
Total

N
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" A
NMopob6psiBaHe Ha CXOAMMOCTTA

m KoedunumeHT Ha nHepuus:
VI'H_I :%/V)Vrr +¢lrl (Pr _X:) T QZ'FZ (Pg _X:)

s MawabupaHe Ha npeauwiHaTa CT-CT HA CKOpPOCTTa

m YnpaBndBa NoBeAEeHUETO NMpU NpeTbpcBaHe
[[0SleMN CTOMHOCTU = MU3y4YaBaHe Ha NMPOCTPaAHCTBOTO
Mankmn CTOMHOCTU - eKkcrisioaTtaumnsa (pa3paboTBaHe)
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" A
NMopob6psiBaHe Ha CXOAMMOCTTA

m /IBa BMUAa cbCencTBO:
[nob6anHo Han-ao6bp (gbest): HANB/IHO CBbP3aHA MpeXxXa
JlokanHo Han-pob6bp (/best): Cbr1acHO HAKbKBA

TOMNONOINMNA
<«— Focal Point
@
NPBbCTEH 3Be3ga Von Neumann
gbest
\ S
~
|Ibest
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" A
NMopob6psiBaHe Ha CXOAMMOCTTA

Lbest vs. Gbest

m Gbest npeanara no-6bp3a CX0AMMOCT HO MOXe [a NonajHe B
JTOKaNeH onTUMYyM.

m Lbest e Boav o no-6aBHa CXOAMMOCT HO LUAQHCOBETE 3a
OTKpUBAHE HaA ONTMMaAJIHO peELUEHNE.

m Han-pgobpata Tononormnsa B obwma cinyyam 3aBUCKM OT TUMNA Ha
3aja4yaTa.

= HanbnHo nHpopmupaH PSO anroputom (FIPS):

Bcaka yacTtuvua e noBangHa OoT ycrnexa Ha BCUYKU CBOU
CbCEAMN.

Vit =y VY gokrk((Pkn—X)
PreN;
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" JE
Particle Swarm Optimization

END
Do

End

End

(a) vl =

cO*v[]

For each particle
Initialize particle

For each particle
Calculate fitness value
If the fitness value is better than its personal best
set current value as the new pBest

Choose the particle with the best fithess value of all as gBest
For each particle

Calculate particle velocity according equation (a)

Update particle position according equation (b)

While maximum iterations or minimum error criteria is not attained

+_ +|c2*rand()*(gbest[]-present[])

(b) present[] = present[] + V][]

npod. T. FaHueB, UU - 2023/2024 26



	Slide 1
	Slide 2: Получихме основни познания за
	Slide 3: Как се обучават?
	Slide 4: Методи за оптимизация
	Slide 5: Градиентно спускане  (gradient-descent)
	Slide 6: Градиентно спускане  (gradient-descent)
	Slide 7: Градиентно спускане  (gradient-descent)
	Slide 8: Еволюционни методи
	Slide 9: Еволюционни методи
	Slide 10: Еволюционни методи
	Slide 11: Differential Evolution метод
	Slide 12: Particle Swarm Optimization
	Slide 13: Particle Swarm Optimization
	Slide 14: Particle Swarm Optimization
	Slide 15: PSO алгоритъм
	Slide 16: PSO алгоритъм
	Slide 17: PSO алгоритъм
	Slide 18: Лесен 1D пример
	Slide 19: Лесен 1D пример
	Slide 20: Лесен 1D пример
	Slide 21: Лесен 1D пример
	Slide 22: Лесен 1D пример
	Slide 23: Подобряване на сходимостта
	Slide 24: Подобряване на сходимостта
	Slide 25: Подобряване на сходимостта
	Slide 26: Particle Swarm Optimization

