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Differential Evolution Algorithm Based on Multi-criteria Optimization Strategy

CHEN Yan, WANG Zongxian
(College of Science,Shenyang University of Technology,Shenyang, Liaoning 110870, China)

Abstract ; Based on differential evolution algorithm, this paper proposed an improved differential evolution algorithm
with multi-criteria optimization strategy. This algorithm can adjust the mutation and crossover parameters dynami-
cally, and evaluate individuals grade of excellence with the evaluation indexes like individual fitness and distance be-
tween individuals on the basis of the proposed multi-criteria optimization strategies. It can also reduce the degree of
population density and enhance population diversity. Although this evaluation mechanism can effectively avoid pre-
mature convergence of population, it tends to result in local optimum risk. After it was tested by some test function-
sand compared with standard differential evolution algorithm, this improved algorithm was found to have the best
optimization effect, being able to obtain the global optimal solution quickly.

Key words: multi-criteria optimization;differential evolution algorithm;heuristic algorithm;imdividual fitness

AR R L A S B TR AT TGS B 5805 ) B SROBK 8 7 A% G B 5O 7 ik R R P LTl 5 4 RE 06 4
L figp A it o LS X6 0] REEAR Bt A7 25 0 7 220 B 25K L AN 7 L R BN B B LT S R AR AR DL O ELBE A R REURR AR 1
KHATF R AW R BOE A K . M TAE e oAk U5 v E A 30k A B 28 Tn) LI 5 2 ek BB AT
it 22 BB Ve BT O ELRAT A R P i A T B A A — DR 2R U 2 N AR R IR TS B T N

24534k (differential evolution, DE) & 35 2 Storn 55 Pricet” F 20 tH47 90 4FACHE H i) — Fh b & v |
2247 BEAC IR VE BRI — bR A (R AR B T B U S e AR G, S R T A SR Y A R R
2004 A1 I e S X6 25 43 I AL SR 1 4RI 2R AT T IR 1 2006 4R SR AL AT AR R A IE Y KR 25 4y
RS - Suganthan S5 H& W — Bl [ 38 R 25 43 A S0k L 30 Xk b AR R 09 2% 2 AR 7R R S48 2007 4R X
AELOT NG 25 43 HE AL 0 R TRAE Y T A A T M IR 5 2008 AF T 45 A2 A0S B M 5 T T R 3 A A =R 10 DV 25 40
fR5E 15,2009 4 Qin AF- LR H —Fh 1 35 R ARSI, TR A SR 22 40 MR S AT T R G X
|
s HE:2015-11-19
TEZE® Bk A 1968—) B LTI Bz Wik E NG AL 7 v A e 07 TH Y BT 5T

E-mail: crouse_chen@126. com



e 103 Journal of Shandong University of Science and Technology
F A0 F40 ok 9 £ 5 A ik
KEHEAT T 52011 4F Swagatam 55 % 22 43 AL B (9 WF 5 BUIR BEAT T 845 - Mallipeddi 25 P 7Z 5
A B X B B B DL 5 2012 4F Tslam S50 X 26 43 BEAL T 0% (9 718 53 15 58 SUSREME HEAT kot o 22 43 HEAL BT vk
ﬁﬁﬁ&%ﬁﬁ#ﬁﬁ%i EIEAFAE R 55 [ A SR 8 e 0 WAL S5 2 R e 2 M DAL 3o A 5 i 25 i

O3 WA S B R R AR i ) O BE R AT I Eﬁfiﬁamﬂ'”% oIS TS . XA
iﬁ?%mﬂ%ﬂﬂuffﬁ%iﬁ%th%’{ﬁﬁﬁ?%rﬁ?xﬁ%ﬁﬁ%ﬁﬁj\,{ﬂti’gf*ﬂz%ﬁﬁ@:w\ﬁz}’FT BBl OR AT AR B A R AR
ZAENE 5 S B AR B AR AR I . AN BIF T8 A X BE AR LA AR B RS AR AR B LR 5 R L SR R — Fh T L B)
ASVARE S B 22 i D) 00 SRS+ 32 SR T LG AR AR H A AR R A 22 7 57 549 FC AR DA TG o o 7 30 ) B R E
HH A

1 ES#UEZE

2803 WAL VE SR A T RV RE B A 0 AL B0k & ad i FlE A ARS8 B9 B A S AR 5 e A R R
REMEAT AL R . MR T AL AL 0k 22 70 E AL S i R B 17 2 T I 1) 4 g 450 2R SRS >R P 5 30 20 1 4
AR R T 22 0 B T BLAR S ARAE A— Xh— S A A SRE [ AIR T AR AR R A . R AR o b R — b
BT SR T ) HA DRI B (Y 5T A8 i A5 B0k L e A% B 0k ) 2 A RE AR L A B S S A S R I 5 Y
1’Eﬁﬁ,_%l§l’ﬂ$|ﬂz&tf?§/\ PE IR T 45— XoF — 9 ¥ DR BIL o A BRI 25 AR & A6 A 3 fRORS 1 78 4 i 2

R AR R A S 2t

P 25 73 AR S Y R A i AR A 5 AR S S UM % =S AP Bk . W0 i ik B e E AR ML AR B R TR A B )
AT 107 8h - 20t Z WA EANZ G BER B AT 2 IR SV Bl 2 N 45 IR AT AT . 07 TR AR T S 5 A7 . oK
fifp o ASC IR

P22 o AR SR AR NI 1 o

Fr i«

%)HNMFPE?

\

Az

A R BEHLI 46 P
THEW G A
HH:
BEHLIESE h— X SR T
1 3 28 A AR F
MED TR TR
X BT BT TR
MR RA R, B —{UAEE
R EER R

B1 =So#UEZRRER

Fig. 1 Flowchart and pseudo code of differential evolution algorithm
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Fig. 3 Screening of individuals in the population
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