Particle swarm optimization
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Mmutauma coumanbHOro noseaeHus:

Boids

http://www.red3d.com/cwr/boids/

http://natcomp.liacs.nl/NC/applets/SwarmApplet/SwarmApplet.html
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Mmutauma coumanbHOro noBegeHus

Kennedy, J.; Eberhart, R. (1995). "Particle Swarm Optimization"

Kennedy, Eberhart, Shi. Swarm Intelligence. Collective, Adaptive, 2001

James Kennedy Russell Eberhart
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Evaluate
Compare

Imitate
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X(t) = X.(t — 1)+ V,(f)



[0 =Vt =D+, (B, = %t D)+, (P, = X,(t = 1)
k)_éi(t) = 55-; -1+ 17-.=f(t)




AnropuTtm
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s* : current searching point,

s**1 : modified searching point,
VK : current velocity,

VK modified velocity,
Vpbest  Velocity based on pbest
Vgpest : Velocity based on gbest



BnnaHue napameTpoB
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BnnaHue napameTpoB

yl'lpOLLl,eHHaFI Mozadesib and U3yHeHunsd rnoseeHus.
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BnunaHue napameTpoB

V() =avt — 1)+ o(p — x(t — 1))
x(t) = x(t —1) + v(t)
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BnnaHue napameTpoB
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HaxoxxaeHue pellueHns 3a MeHbLLEee KONMYECTBO UTepaLnn

BanaHc mexay nccnegoBaHMeM NPOCTPaHCTBA Noucka u

HaXoXgeHnem ny4yuero y1okasribHoro peleHuns
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All Benchmark Problems
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Bo3moxHble moaudukauun
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c'=c+t*N(0,1)
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Bo3MoOXHble Mogudmnkauun

 REPLICATION: kaxabin areHT aybnupyetca R pas

* MUTATION: koadopuumeHTbl areHTa nogBepratoTcs NpoLeccy MmyTtaunm
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Riccardo Poli, "An Analysis of Publications on Particle
Swarm Optimisation Applications”,

Department of Computer Science, University of Essex,
May 2007



[IlpumeHeHMe

Table 1: PSO applications papers by vear.
Year | IEEE Xplore

1995 | (0)
1996 | (0)
1997 | |(2)
1998 | |(3)
1999 | |(6)
2000 | J(10)

2001 | 1(13)

2002 | W (36)

2003 | [ (86)

2004 | I (270)

2005 | I (125)

2006 | N, (637 )




Design 5%

Antenna design 6%

Biomedical 4%

Electronics and Electromagnetics
Communication networks 4%
Clustering and classification 4%
Image and video 9%

Control 7%

Sheduling 6%



KoMmOuHaTOpHbLIE 3aaaun

v=10i Jju) i =1..N, k=1,..,|v]

p=(1,2,3,4,5)
v=1((1,2).,(23))

p'=(2,1,3,4,5)
p"=(3,1,2,4,5)

p+v=p"



KoMmOuHaTOpHbLIE 3aaaun

pl1-p2=v:pl=p2+v

vi+v2=v3:p+v3=(p+vl)+v2
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