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Abstract: To solve the problems of poor performance in exploitation of the differential evolution(DE) algorithm, a new
DE algorithm with fast convergence rate is proposed. Firstly, the optimal Gaussian random walk strategy is used to
improve the exploitation ability of the algorithm. Then, the simplified crossover and mutation strategy based on the
individuals’ optimization performance is employed to realize the evolution operation so as to improve the performance of
local search. Finally, the individual selection strategy is proposed to avoid local optimum and enhance the exploration
performance. Experimental results of 12 unconstrained benchmark functions and two constrained engineering design
optimization problems show that the proposed algorithm is superior to the algorithm of EPSDE, SaDE, JADE, BSA, CoBiDE,

GSA and ABC in terms of convergence rate, stability and convergence accuracy. The proposed algorithm can effectively

enhance the exploration performance and improve the exploitation ability.
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JADE 0.260 589 2.875 0.243345 27917
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g2(X) = —x2 +0.009 543 < 0,
g3(X) = —maixy — %my% + 1296 000 < 0,
g4(X) = x4 — 240 < 0.

Hrd 1% 0.0625 < 21+ 22 < 99 x 0.0625; 10 < 23+
x4 < 200.

P A0 25 3 R X — AR A 0] RRE g 25 A K, )
(17— N DK bR B, R AS TR ) 925 R 36 4F oK A
SEBR AR 1) 8 RE . SR [12] 32 R TR AR 4
HE (GWO), SCHR [16] $2 H 2T N LA RG R
A AR (GA-ALS), SCHR [17] 3 HH )72 22 ST R F
B HE (CLPSO), SCiHk [18] B it i b | 22 43 i AL SRk
(CEDE), PA K STHR [19] $2 Hi i i 59 (BA) 45

A SCERHF X — e Ak 1), SR SCHR [19] 1 203K
AP AL BT B AT R T B, RO MR T AT
GSDE TEFP BRI 50 1126 A1 R 73847 30 R 1 i
gk B, 35 Bk ek 4 PR DAL g R
17 b, Horh NA SRR JE S % AR S5

M 6 1] LLE H, GSDE 1£ 90 000 X B& £ ¥4 X
HO 2 A N ARAL HE AR B SR /N T A S R LR
M7 T UL L, #£ 0] GSDE $3%:45 H B4 Ak 45 3
W, g3 2V PR EUE E] 018, g1 A1 go 200K bR UE 5 )ik
F 10712 FrE . M T IHAR S, 3 AN A R T R
BH BT 0, 1IX UL T % B R AR X — il A
k.



% 8 FHRA F: AT RS REAUSFAF ARG 12 Rk oy £ kL H ok 1385
®6 ARIEAEMNTEARFZIT B RRLERITLL
Rk Ts(x1) Th(z2) R(z3) L(zy4) BAUY PR IREL
BA 0.8125 04375 420984456  176.6365958  6059.714335 375000
GA-AIS 0.8125 04375 42.094967 176.67972 6060.138 150000
CEDE 08125 04375 42.098 4 176.746 5 6059.7340 27500
CLPSO 08125 04375 42.098 4 176.636 6 6059.7143 60000
GWO 0.812500 0.434500 42.089 181 176.758 731 6051.5639 NA
GSDE 077816864 038464916 4031961872  199.99999999 5885332774 90000
Fz7 EHBEBREITEIRA 2R R HEXTEE 16 R PR L(23), WK 4 FoR.
i o o % o b 66 SR8 4% B
BA NA NA NA NA
GA-AIS  0.000007 0.035914 00625 —63.320282 min f(z1,22,23) = (v3 + 2)21 22
CEDE  —6.67¢-07 —358¢-02 —3.705123 —63.3623 3
CLPSO  —8.8000e-07  —0.0359 31227 633634 st.r(X)=1- 2734 <0,
GWO NA NA NA NA 7178517
DE  —3.624323e-12 —1.434519e-12 0 —40. dxy — 1
GS 3.624323¢ 34519 0.000 000 7 (X) = xo( 1;2 x1) 1<,
o 125663 (xe —21)  5108z3
222 FKAEAEHBE R T A & (xX) =1 140452, _
N LAY . R g3 =l=——= )
5K 77/ 4 SR B i) R — A 25 44 K A SR SRR x3rs
SRR I TR 1R & 0 3 B H bR gu(x) = 2@t g
i U RENINAR G LR % HEE s e s

/M. X i B LA 4 LI HRGR A 3 AN AR
50 SE LR W ELAR w (), T3 11 2 ELAR d(ag) A5

L

< »
< »

e

B4 SKIVEGEEERITER

1.3,2.0 < r3 <15.0.

[FFE, B WA AN E TR A X —
i L, A SCHR [20] $2 B 5E 1R = A RE (DSO), 3
R [21] B2 16 40 1 182 4% B 40 505 (BGRA), BL K Bk
GA-AIS. CEDE 1 GWO #7k4%,

F 8K 94 T GSDE £ Rl B FLAR A 50 1 4%
PEFHSLIZAT 30 IR EE R, H 5 IR SR 4 Fi
AR A BT L.

*8 FEEAMTREGHNBNS LRI

Hik w(z1) d(xz2) L(x3) MR PN R EL
BGRA 0.051674711 0.356372 600 11.30922942 0.0126652373 200 000
GA-AIS 0.051 660 806 0.356 03234 11.329555 0.012666 6 36000
CEDE 0.051 609 0.354714 11.410831 0.0126702 204 800
DSO 0.051711791 0.357 264 808 11.256 964 83 0.012 665 NA
GWO 0.0517 03567 11.289 0.01267 NA
GSDE 0.051 689 083 0.356718262 11.288935111 0.012 6652327 90000

F9 HEIRITEREA LR G B ESTEE

Bk g1 g2 g3 9ga
BGRA —1.17095¢-09 —2.863 08e-08 —4.0531 —0.727968
GA-AIS —0.000006 437 —0.000013 709 —4.052324300 —0.728204 600
CEDE —3.90e-05 —1.83¢-04 —4.048 627 —0.729118
DSO —5.156 3¢-09 —2.808 7e-10 —4.0549 —0.7273
GWO NA NA NA NA
GSDE —1.150191e-13 —1.143529¢-14 —4.053786 6625 —0.7277284365

MESRIFLOMUUEH, ML THMsMsE A 3 4 ®

SCHEVE SR T RO A A 1 BE. 4 o, TR I
BT I BGRA B35, 16 B B8N IRBU 4445 F,
GSDE i & i 11 @ A4 /N T BGRA, 1] 7 GSDE 5.
AR R ICSICE FE IR AT T B B s I SR 2. TR
B, AH b T I A S, TR gy Rl g0 AR BREUE &
DERE T AR

ASCHENRHEZE 70 HEAL SR I A, SRt T — b
S S5 DG vt 30 L i 7 SR s AR 3 SRS £ 22 2
ALV, fE DE Sidkh, T Refi 51 S48t 1 il
Yo7 BE AL AE HEms, RN SR IR R BE /IR, $2m 15
V5 B0 )R BT A RE 05 AN A 8 S, xR 22 A
PRBEAT EAERAT, DLBR i HL Bk R i i R 0 BE J0; N
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* R % 31 %

T R B SR T K e 1, X DE Bk )
X AL AR AT T ok, B TR T MR R A
e 1722 e S, TR B 0T M e 3 22 B M B e &R
1778 SR It 12 4> SR I R ) S 56, BeniE
T AR R FAEAE R R IS A AR AL 1) RS, A BT
SaDE. JADE. BSA. CoBiDE. GSA. ABCLL X EPSDE
S, AR b B R 0 Wi Sl RS SRS 2
[F I R B T BT ) Fe s M. @i X 2 AN 2R T
TRV LA ) R, BoiE AR SO HR R AE SR £ R A
Al /B L. (R R I S R ek — 2B TR A,
DA ey FL SR 04k 1) RS 828, [ INE, H i R B
T A A 1] R S A R 0] L, e AHIAESS 73 Il
] BT A0 KA ) R, R — 2 R AR A )
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