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Tab. 1 The test functions

PREL FKik 2 TE S, Al 2k
fi sz 30 [-100,100]" 0 0.01
b 2(100(%, —x))’ + (- 10%) 30 [-30,30]" 0 100
§a Z(;X — 10cos(2mx;) +10) 30 [-5.12,5.12]" 0 100
fi 4(1%29& - li[cos 37 +1 30 [-600,600]" 0 0.1
f 0 sin’ i+ =0.5 2 [-100,100]" 0 10°

5
T 1+0.001(x +22))°
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Tab. 2 The parameters of the programs
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c1 .G = AT ¢ =c¢, =2
w PIETES 0.7156
nofv AR PREHESR 30 TX 2
opsize Liiiss 90
Ly, AR FURLE SR 27 REUE S
pm ZXH T 0.1
pe & AR 0.5
mp WA T 0.01
P WA ¥ 0.5
P, P, & XA P, =0.8,P,=0.5
P, P LXHT P, =0.09, P,, =0.03
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Tab. 3 The simulation result of the function f;

SRS ps/ (%) mingen maxgen avggen avgtime/s
PSO 100 443 612 521 2.434 6
DE 100 411 440 432 0.897 1

MPDE 100 236 260 248 0.470 9

ADMPDE 100 145 289 182 0.357 2
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Tab. 4 The simulation result of the function f,
Ak ps/ (%) mingen maxgen avggen avgtime/s
PSO 100 482 1225 783 3.6514
DE 100 451 917 608 0.987 9
MPDE 100 59 336 93 0.493 7
ADMPDE 100 42 127 66 0.413 6
x5 [ BPITREER
Tab. 5 The simulation result of the function f;
A7 ps/ (%) mingen maxgen avggen avgtime/'s
PSO 100 327 573 484 3.286 1
DE 100 274 477 395 0.944 6
MPDE 100 130 193 168 0.7315
ADMPDE 100 75 143 97 0.504 4
*xo6 f RBTELER
Tab.6 The simulation result of the function f;
Bk ps/ (%) mingen maxgen avggen avgtime/s
PSO 100 418 561 519 4.352 4
DE 100 391 421 406 1.8520
MPDE 100 206 258 226 1.424 4
ADMPDE 100 127 213 149 1.352 1
&7 fs BRITREER
Tab.7 The simulation result of the function f;
Ak ps/ (%) mingen maxgen avggen avgtime/s
PSO 100 214 465 376 1.1459
DE 100 189 658 462 0. 866 8
MPDE 100 104 191 158 0.519 4
ADMPDE 100 67 93 78 0.4353
i 15 FL AT, ADMPDE BRI S0 the, 3% AR I b — .8
[/, ADMPDE -5 3% R UCH G MPDE 31 ik g =i
36% (i - 2 SO BT SR ) i HG e S5 T g /b 6
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Fig.3  Comparison of different algorithms
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A Modified Differential Evolution Algorithm with
Adaptive and Local Enhanced Operator

HUANG Ren — quan' ,JIN Cong’,HE Xiao —jun' ,LU Wen — ping'
(1. Missile Institute, Air Force Engineering University , Sanyuan 713800, Shaanxi, China;2. Telecommunication

Engineering Institute, Air Force Engineering University , Xi’an 710077 , China)

Abstract : The differential evolution algorithm is robust, easy to use, and requires few control parameters. Howev—
er, as to the local optimizing ability, it is limited. Based on the principium analysis of the algorithm, the adaptive
modification of the cross rate and the cross operator is proposed to improve the efficiency of the algorithm. To en—
hance the local optimizing, the local enhanced operator and the disturbed operator are proposed. Numerical study is
carried out using five benchmark functions. Compared with the PSO algorithm, DE and MPDE, the ADMPDE is
the most efficient algorithm of all, which verifies that the modification is effective.

Key words : differential evolution algorithm; cross rate; adaption; local enhanced operator



