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(Articles)

Abstract The basic Particle Swarm Optimization (bPSO) algorithm suffers from some defects, such as the tendency to converge into a

local extremum, the slow convergence rate and the low convergence accuracy in the late stage of evolution. A new algorithm HPSO based

on hybrid PSO-GA (Particle Swarm Optimization and Genetic Algorithm) is proposed in this paper. The normal mutation operator is

introduced into the basic particle swarm optimization algorithm. By taking advantage of the searching abilities of these two methods, the

population diversity is enhanced; the global search ability and search efficiency are improved. The new HPSO is used in several typical

function optimizations, and it is shown that the proposed method, while retaining the advantages of bPSO, such as the ease to realize and

operate and high speed in calculation, with the introduction of the normal mutation operator, greatly improves the search ability and search

efficiency in the late stage of evolution. The new Hybrid algorithm enjoys higher optimization capability with less particles and less

generations than bPSO, GA and CPSO.

Keywords particle swarm optimization; genetic algorithm; global search; local search; population diversity

0 o
20 70 , Holland 1995  ,Kennedy  Eberhart?
(Genetic Algorithm ,GA)™", (Particle Swarm Optimization,PSO) .
:2010-06-01; :2010-10-15
(20060532026)
s s N s :xyj796@163.com; ( ), s
, :zhangj@hnu.cn
2010,28(22)




J‘CM K

|

o s N
€] . N [4] [5*3]O
, ,
5
,
o s
, ,
o
1
o ,
s s
o ,
,
, s
, “ 7 o Kennedy
Eberhart s R
D , num , 1
X; —(xil,xiz, : ,xw)’
Vi =(vir,v0,* ,v)o P =(pi1,pa,
D)y Pheto P=
(pglvng’""pgD)’ 8hesto 5
Um,x>0 , U s
Vmax o
P hest ~ hest s
0,700 ke rand, (p i) +erand, (p o, —24) (1)
Xid=XidtVid (2)
JA<i<num,1<d<Dj;c,.c» s c1=¢=2;
rand, rand, [0,1] W )
w R
[7]O
N
2 “ 7 b
“ 7 9 N N k]
o
N N , ,
o ,
, N
, , ,
o ,
o
,
, N N N o

eview

2
v=(v1,02" ,0,)
o=(0,,0,,0,) ,
, . (v,0) ,
v,o').
oi'=0exp(N:(0,A0)) (3)
v/=v+AN(0,0/) (4)
Ao ,N;(0,A0)
0 Ao A o
(Hybrid Particle Swarm
Optimization, HPSO) D s

;@ :
16) ,

B P best glm B

( Dinax) 5 ; ®

( V) ;© @D .5

TANDN SN
18]

bl N N

(Chaos Particle Swarm Optimization, CPSO)

2010,28(22) 75



] jcmik

|

4@7
eview
Secerece ‘ 7«5‘*’(399
o 4
Fi=x+x3 (-1=x,<1) (5) 1)
Fm100(c4n, )+ (1-x,)?  (—2<x,<2) (6)
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num=100, 1 )
1
Table 1 Comparing the number of iterations
GA 9 53.80 153
P PSO 5 34.90 107
CPSO 4 3145 115
HPSO 3 30.95 68
GA 11 247.73 1387
A PSO 5 170.52 766
CPSO 7 146 505
HPSO 3 142.92 575
GA 17 58.57 197
A PSO 8 33.46 143
CPSO 4 32.35 110
HPSO 3 30.56 71
GA 15 104.26 525
r, PSO 8 83.33 315
CPSO 6 78.12 375
HPSO 4 7292 283
3.2
F\ \F, F; F,, 100,
1000, PSO. PSO .HPSO
100 , 2
,GA [PSO ,
PSO | HPSO o
2
Table 2 Average optimal solution
GA pso PO pso
Fi 0 0.0245 0.0214 0.0184 0
F, 0 0.0316 0.0235 0.0095 0.0023
F; -1 -0.974 -0.986 -0991 -1
F, 0 0.0259 0.0212 0.0095 0.0036
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