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Xi=(X; Xy = X)) i 2.1
V=, Vi - V) i P = PSO N
(P Piz =+ Pin) [ D
i N
Prcs - D (
P, Dot - ) N D mod N
2 < 7z D/N N — (D mod N)
1 p; D/N
1 P, - N
Vi (t+1) = v; (O + 15 (DR (1) — X, (1) +
€, (Pgi (1) =%, (1) (1 D
Xy (E+1) =% (O)+ v, (t+1) @) (
j j i i )
t t c, ¢, 0 2 PSO
r uonpr, uonp 2 PSO
v v, €
[V Vo] 2
1
2
“ 7. 2
2
2 %=X Xy 0 X1 X=[X;,
Xy 0 Xl

d(x x;)= /Zn:(xik - X3)7 . (3)
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(1) f,(x)=—(x+2%;—0.4cos(3nx,) —0.6-
cos(4mnx,)) X, X, €[-10 10].
2.2 f,(X) 1
PSO [0 0] 1.
[5] Shi @ 1.00=05 sin? /X2 + X2 —0.5
w (1) ’ (140.0010¢ +x))
vy (T + 1) = wv (1) + ¢ 1 (D(py (1) — X, (D) + X, X, €[~10 10].
CZ r2j (pgi (t) - Xij (t)) (4) f2 (X) 1
w 0.95 0.4. 0 0 N
W 0.990 284
w [6].
w a 2 .
|« 2 2\?
:{W 3) f3(x)_(b+xf+x§] +(x+x7)
w01 N X X €[-5.12 5.12]
W<W,_
. f,(x)  a=3.0 b=0.05 max (0 0)=
' 0 3600 4 (-5.12 5.12) (-5.12 —5.12)
(5.12 =5.12)  (5.12 5.12) 2748.78
(2) 2 2 2
in® ./ -0.5
3) @) f,0=05+ L NI TH TS
(1+0.001(x +x3))
g, O, X X, €[-10 10].
f,(x)  schaffer
@) ( (% %)=00 1 0.

6 fi(x)= X12 + 2X22 —0.3cos(3nx, +4mnx,)+ 0.3
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X, X, €[-50 50].

£,00 ;00

6) f.(X)=% +2% —0.3cos3nx, —0.4- f,(X)
cos3mx, +0.7 X, X, €[-10 10]. PSO
f,(x) f,(x) 2  Bohachevsky PSO . IPSO
2 [00]  PSO £,x) f,(x) f,(x)
0. PSO
32 1
c 1.8 w PSO 50 500
095 04 20 f,(x) 0.990 284
500 4 f,(X) 2748.7632  f,(X)
50 0.009 76.
) 2
IPSO PSO
1 IPSO N=4 N=2
2.
33 N =8
(1) 1 IPSO N=4
PSO N =4
IPSO
1 IPSO PSO
IPSO PSO IPSO PSO  IPSO PSO
fi(x) max 1 82 218 0.999 998 0.999 971 0999951 0999939 50 50
f,) max 1 48 148 0.999 999 0.999 999 0999959 0990284 50 17
fyx) max 3600 138 287 3600.0000 3599.999 954 3599.999960 2748.7632 50 2
fx)  min 0 64 205 0.000 001 0.000 052 0.000 050  0.009760 50
fsx) min 0 128 235 0.000 001 0.000 012 0.000 049 0.000058 50 50
f(x) min 0 85 226 0.000 002 0.000 007 0.000 048 0.000 054 50 50
2 IPSO
N 2 N 4 N 8 N2 N4 N8
f1(x) max 1 0.999 994 0.999 998 0.999 998 185 175 175
£,(x) max 1 0.999 992 0.999 999 0.999 999 203 113 106
fyx)  max 3600 3599.999993  3600.000000 3 599.999 998 281 225 227
f4(x) min 0 0.000 005 0.000 001 0.000 001 246 148 152
f5(x) min 0 0.000 003 0.000 001 0.000 002 207 197 199
fo(x) min 0 0.000 003 0.000 002 0.000 001 175 166 165
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Study on an Improved Particle Swarm Optimization Algorithm for

Solving Multi-peak Function

JIANG Bao-chuan', HU Jun-ming®

( 1.Faculty of Information Science and Technology, Ningbo University, Ningbo 315211, China;
2.Jinyun Country Office of the Communist Party of China, Lishui 321400, China )

Abstract: In application of particle swarm optimization algorithm, the solution is usually misled to local minima

resulting in compromised searching efficiency. To cope this drawback, the division of subpopulation and

self-adaptive inertia weight are incorporated to PSO. The particle swarm is divided by subpopulation into

subgroups close to the center of the swarm with the best fitness value judged by the similarity of particle swarm.

Test of the improved algorithm using six benchmark functions indicates that the algorithm is capable of locating

the global optimal value with less time-consumption and higher efficiency.
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