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—JERBEV =X, +F(X,, -X. +X, -X,).

RN TEREFFERHRO0.5, AL WL T
FhBERWS, XK T R F R B AR R F R
HIMER CREUK 0.1 fEem F7E 1™ #10.7
Z EIBEHLIEHE, CR R A 0.9, (i i Fh BEFE 4R 15
MEZHEENRB R L HTRBER — R
BEAE N A LR B A S FBE IO P IR B, O H
2 $0 N 1% 3% B B B i AE R R B R 5 R R P ]
B, F7E0.5.0.7.1 Z[RIBEVLERE, CRELHO. 7,
He FEEVLEE MR £ R EEREHRT
B 2R FROENES FRXAMERE, B4 F
% B W BUE R E A BRI —MEE R T IRE
B 1E.

3 HEUHASW

ABHEEE TR IR &R 2 LB LR
AR, FHEER 4 R bR A pE B schaffer (f)) .
rosenbrock (f, ) rastrigin(f,) # griewank(f,) ¥ 471}
HEK Ho, B8/ WRAEER |, EEEHEE
BREXRA3 4 HERNFELRZHRE &
. BES, WBRREREFE RS, Bk
MEGBARE. £, M/, HRZEHEEH, £ EN
MEBREENFERRREREMNA. FE3 1K
ERMERE 0,4 MR R XA MT .

sin’/x} + 12 -0.5
T (1 +0.001(% +42))%

-100 = «x,,x, < 100;

f, =0.5

fo = z (100 (x,,, _x‘g)z + (%, - 1)2),

-30 < x, < 30;

30

o= 2 (2% = 10cos(2mx,) +10),
i=1

5. 12 <x, <5.12;

fi = ZolTo;x? - 'l:[lcos(%) +1,

- 60 < x, < 60.

¥ A8 330 & HSDE, 3F 5 4% #E & & B %
(SGA)™' | 3% F| DE/rand/1/bin % W& ) DE &
#:'°" 3% | DE/rand-best/1/bin By DE® %
Fi DE/ best/1/bin B DE B35 A EE
FRBE K DE B 8k (NPDE) "' XUFh B th 3
i DE % % ( DSPPDE )’ 1 5 % % b # 3£ 47 DE
%3 (DMPDE) " 47 3%

it B 5 B B A SR R R B R B B AR
B, B ERIEB LR B, mREFEXMIL
MEEHTHR, TUARMER TR LEER
MR IER BB /D A B R B —#, 53 4
—FERFIEM R — SR ERTUER S
RIEEM RN ASBEEENHE, EMNHAEH
MBERRE—HN. EESHEXMIITHRENS
B MEFHSHET-ENER, HESHA
AF BN NP 23 B N ESCEkF NP g —2
B AT B2 A0 U BB AT, A SCHK T A IR B —
BA. BAREGET 30 WK, B FRHEMREE
PEAT A, AR LB R BRI R i
EMUERBEEMEENE WERERME 1 Fix.

MELFIUEN REREEERRIMN
GREEALERMELFRKNER, LHEN
FE A REHL IS R B R E 50 SO E

1 SHEEMIITILEHNHXBER

Tab.1 Experiment results of four test functions under eight algorithms
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FHE  EE FHE R FHE  mEE FHE PrdE £
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DE/ best/1/bin 0.9958 4.00E-03 0.8 1.6809 20.73 9.61E-01 8.10E-01 5.25E-02
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DMPDE 1.0000 O0.00E +00 6.24E-10 2.86E-10 3.71E-10 2.86E-09 5.42E-08 2.60E-08
HSDE 1.0000 O0.00E +00 7.44E-18 1.58E-17 0 0 0 0
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Differential Evolution Algorithm Based on Hybrid Strategy

LIANG Jing', ZHOU Qin-ya', QU Bo-yang’, SONG Hui'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China;2. School of Electric and Information En-
gineering, Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstract: In this paper, a differential evolution algorithm based on hybrid strategy was proposed to solve the
traditional differential evolution algorithm which is easy to convergence and premature in solving high-dimen-
sional problems. This algorithm divided the population into three sub-populations of different sizes and differ-
ent functions according to the fitness ,standard deviation of fitness and distance of particles. Each sub-popula-
tion used different strategies and parameters to achieve their specific functions. It not only enhances the global
search ability of the population, but also increases the precision of convergence during the search process.
Having tasted four classic benchmarks problems, the experiment results show that the proposed algorithm is an
effective method for different optimization problems.

Key words: differential evolution algorithm; multi-pepulation; hybrid strategy



