%5 H F ¥ Vol.46 No.5
2018 425 H ACTA ELECTRONICA SINICA May 2018

5T HRI UG e SR 1Y)
e YYR Z HARIT AL ik

1 2 3
K & LFRE, TG
(LRI (5 BB WAL 43400052 W AR 8 TREACO A5 B S (3 T B, M VT I 150000
3. AL R TR  # M A 132012)

 E: EX MOEA/D B3k A E 0] i 5 MRS BOAN S 3L, SR 2 REPE ARG [a) B, 4 ) 56 T AT DE e oK
W1 & 2R % BARir AR 2:. 1596, X Tehebycheff 73 fif % Mg R 4T B8 43 A, 45 Hh O T AR AR Sl i o8 11,
M WFFE MOEA/D 303k B8 5 R RL il LU, S A R0 D i T BB AL A A 1] 3 43 504> R 3 JS0 R 30 221 1 R AT 1 )
I Y E =7 R N S YT OB 3 A = T 2 NI s LB 222 A = 5 9 S e B 1 R N R 5
DNVHRE - b S B 2o A A R S5, 3R 8 T Sk AR 2 HARL A vk e, i 5 5 Rl S5 SR A X L SR B0 25 SR 3R W, 13
SR IRAF AR AL, Pareto SRR 04 43 AT MRS SO PE 75 31— B i , A8 LG T3 LSk B — e e 3.

KER:  ARZ B RN FHILA; & 4R

hESYES:  TPIS MHERARIRAS: A XEHS: 0372-2112 (2018)05-1032-09

B FZ# URL: http://www. ejournal. org. cn DOI: 10.3969/j. issn. 0372-2112.2018. 05. 002

The & Constrained Multi-objective Decomposition Optimization
Algorithm Based on Re-matching Strategy

ZHANG Lei',BI Xiao-jun®, WANG Yan-jiao’
(1. College of Electronics &Information,Yangize University, Jingzhou , Hubei 434000, China ;
2. College of Information and Communication Engineering ,Harbin Engineering University , Harbin , Heilongjiang 510000, China ;
3. College of Information Engineering , Northeast Electric Power University, Jilin, Jilin 132012 , China)

Abstract; Aiming at the problem that unreasonable distribution between weight vector and individual in MOEA/D re-
duce diversity ,the £ constrained multi-objective decomposition optimization algorithm based on re-matching strategy is pro-
posed. Firstly, through theoretical analysis of the chebycheff decomposition strategy, two theorems about diversity and con-
vergence are gained,which could provide a theoretical basis for the research of MOEA/D. Secondly, in order to solve the
problem of diversity reduction caused by random assignment of individual to weight vector,the re-matching strategy is pres-
ented for reasonably assigning individual to weight vector, and then diversity is improved. Finally, the suggested individual
comparison criterion has a good balance between diversity and convergence,and it increases optimization performance. Com-
parative experiment results with five excellent algorithms show that our algorithm achieves better diversity and convergence,
and our algorithm has a certain advantage.
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UF R AT K BETT s CF3 [ 3152 PF 2R 1, % HOK ff
MERE o3 K. T BIE AR BB 2 43R 1Y B 5L PF, X
FER AR ) U B A RS AF AE Bk [ ; CF4 Y FL5Z PF &
HESEI. I SR AT (0 o A e B3 T B S PF,

D HA FhF R ZREMEAERERE J1 , MTS HA S 4L il stk
fig; CF6 B FLSE PF RS0, JF HAE /1 Bbs L& 1
T DX AR Y A T R B 9 A AR Y X i B
PERAE, T eC-MOEA/D J 3R fif 4 55 4 o e 85 PF 3
HorAi¥s). CFT iy 555 PR F CF6 Al [H], {H CF7 1y H
T R BT A2 2% HLOR fife 8 TR ME. T A R TR R R R 3 423
i) PF X35, MTS FrR i 5 i A s 3z
*3 MAEAES DRSS ERSH 1GD

IGD

PR Bk S B T

BAME | KA | BME | e
MOEA/D-PF 0.0029 0.0064 | 0.0048 | 0.0009
MOEA/D-SR 0.0058 0.0088 | 0.0070 | 0.0008

C-DTLZ1
MOEA/D-CDP | 0.0041 0.0067 | 0.0053 | 0.0007
£C-MOEA/D 0.0025 0.0055 | 0.0044 | 0.0006
MOEA/D-PF 0.0061 0.0109 | 0.0083 | 0.0012
MOEA/D-SR 0.0072 0.0194 | 0.0135 | 0.0022

C-DTLZ2
MOEA/D-CDP | 0.0098 0.0144 | 0.0118 | 0.0013
£C-MOEA/D 0.0059 | 0.0104 | 0.0078 | 0.0012
MOEA/D-PF 0.0430 0.0501 | 0.0475 | 0.0019
MOEA/D-SR 0.0509 0.0560 | 0.0532 | 0.0017

C-DTLZ4
MOEA/D-CDP | 0.0467 0.0528 | 0.0489 | 0.0015
£C-MOEA/D 0.0383 0.0471 | 0.0425 | 0.0019

23 ] FH, 72T A = B AR K L L, eC-
MOEA/D 35451 16D (e 35 /)N T HoAth = Fh 53 0% , R B
RIS S 2 Fe . eC-MOEA/D 1 iy 47 ik o5
0 EEAS Y 1GD S5/ IME AN KAB = S AR 19, 7€ C-DTLZL
1 C-DTLZ2 | 3Rk15 1) 1GD J5 22 2 iy, £ ¥ &C-
MOEA/D By & Bk hT. 25 b nT LISy, A5 b T = Fhxs
FeiR s, eC-MOEA/D K fift £ 1) 43 A P AT St 24 B
L

it BT % eC-MOEA/D (3R fil I i , 65X
SR firp e IR ME /) C-DTLZ2 F1 C-DTLZ4, 345 ) DU Fh 3 1%
1E 30 M7z AT P AT e i 16D iy — k&5 R, an &l 5
A 6 FrzR. Horr, 21 € 5] B X3 i 5K i ) Pareto f fft
filt 46, W S8 AR 52 PF.

MK S AT RLE ), 76 CDTLZ2 |, PUFp Bk 1 K 58
LW EE) B 5L PF, 1 e C-MOEA/D 3R Pareto f /i fift 5
SPARTETEST O HAL S A B SE PR X R eC-MOEA/
D [ ZFEPE R RE T 2 S AF 1 (AR NS PE fig b A A
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BV — R T P —2 . BT ERI N AR LS. [FE eC-MOEA/D iR Pa-
HE 6 v LIFE H, 7E CDTLZ4 |,eC-MOEA/D Y311 reto fESETN 2 A S TN ESL PF. 48 [ ML F=
R P3RBT A Pareto fif, (HH A =Fp LI W Bt ELBEE AR SCEIEAE A PE RIS 345 A

MOEA/D-PF MOEA/D-SR

15 1.5 15 1.5
(a) MOEA/D-PF{EC-DTLZ2_I s At fift (b) MOEA/D-SR{EC-DTLZ2_F s It it
MOEA/D-CDP £C-MOEA/D

A 15 1.5 £ A 1.5 15 £
(¢) MOEA/D-CDPAEC-DTLZ2 I 11 e Aftfift (d) eC-MOEA/DFEC-DTLZ2_F [ e Aftfit
K5 PR AEC-DTLZ2 b E A fi
MOEA/D-PF MOEA/D-SR

2

A 373 A A 373 A

(¢) MOEA/D-CDPAEC-DTLZ4 {5t i (d) EC-MOEA/D{EC-DTLZ4 i At fi
Ko VYRS AEC-DTLZ4 L WAl fiE
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MOEA/D 553 B AL 25 AT [ 73 e > R it Jl ol A
ZREPERRAR, A SCHR Y — i J 3T DE TRC SRS Y & 24
RZ HAR D L5, 16 X Tchebycheff 7 fif 5 i
PEATEEHE S AR B P2 58 T AR AR St iy B
M 58 MOEA/D 593k B85 — i BlLig B Al 5 FLk
HH AU i k5 A A ) 6 BT D T S WA 03 1
ZRENE, SRAF AT PE RIS I Y Pareto FRATG A4k
PRALORER. fJ5 & 0007 I B P-4 T 2 TR RTIL
S, HE— R T IE BRI 2 AR AR BE.
AL TE T H bR A = b b o I ek b AT R s
%, 45 2R3 W] eC-MOEA/D SRAFIT I AU Pareto fi fILfifE 5
TES3 AT PE RIS b 3 HAT—5E (3.

T W5 T AR S5 2 R i 4k 2 B bRl Ak )
K FHREAT IR IT , LU RS2 Bri FH fR

%3k
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