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Abstract: Seeing that the processing time is uncertain in the actual manufacturing workshop,a multi-objective fuzzy
flexible job shop scheduling model is established,and then an effective multi-objective evolutionary algorithm ( MOEA) is
proposed to solve this model. First,a method of mixing different machine allocation and operation sequencing strategies is a-
dopted to generate initial population and a well-designed greedy inserting algorithm is adopted for chromosome decoding.
Second,a Pareto dominant relation based on possibility degree and a modified crowding distance measure in decision space
are defined and further employed to improve the fast nondominated sorting. Moreover,a problem-specific local search based
on fuzzy critical path theory is incorporated into MOEA. Afterwards, the influence of key parameters is investigated based on
the Taguchi method of experiment. Finally ,extensive comparison with three existing algorithms is carried out,and the results
demonstrate the effectiveness of the proposed algorithm.
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MOEA 193z 17 B} 8] 32 %5 F MOGA2 1 NSGA-II, MOEA
BEAE T DK R BT IS TR ] [ MOGATL WK (R 7E
WangData2 il WangData3 F MOEA % 3% fi{) iz 17 i ] 22
b MOGAT 4. 25 b ik , A SC R 4 1) MOEA 5335 g
PEDRUESK AR 803 1 [ I 75 38 5 & o vy ) A, LU HE =
325 B 3 45 fif e MOFFJSSP [i] .

®3 BMERMNEEMENTN

FNH P PF, 25 C(A,B) > C(B,A) W, & A K HV MOEA vs MOEANLS
191 PF 2L FHI% B. k=R WoEs | Mopants | COMOEA, |C(MOEANLS,
5.3 BEEEMEEMANEMN © | MOEANLS) | MOEA)
FRATT Je s T B MOEA % 3k 58N s 348 & 1y LeiDatal | 5.9665¢ +4 | 5.4157¢ +4 |  0.2609 0.0220
MOEA % % ( Multi-objective Evolutionary Algorithm with LeiData2 | 1.8690e +5 | 1.6984e +5 0.1746 0. 0000
No Local Search, MOEANLS) & 3= VE X b 3 56 iF &) #F 48 LeiData3 | 1.5722e +5 | 1.4682¢ +5 0.9647 0. 0000
BN PR R, g5 3 3 iR, W LLE M R LeiDatad | 1.3349¢ +5 | 1.2747e+5 |  0.5610 0.0185
T WangData2 ,8 /N4, MOEA fif 5 PF 1) HV #5 K F LeiData5 | 4.7959e +5 | 4.6036e +5 |  0.7500 0.0000
MOEANLS. %t F 6 4~ ffi] ( LeiDatal ~ LeiData5, Wang- WangDatal | 1.2144e +2 | 1.2019¢ +2 |  0.0000 0. 0000
Data4 ) ,MOEA Jff5 PF 3 fit MOEANLS 15 PF [ Hif % WangData2 | 2.8958e +3 | 2.9092e +3 |  0.0000 0. 0000
#6%5k F MOEANLS fiff% PF 37 it MOEA fif45 PF fi #E WangData3 | 1.0011e +4 | 9.9974e +3 |  0.0000 0. 0000
ROHA 3 ANE), RN Y HOR S E. B it B 45 WangData4 | 1.2147e +4 | 1.2043¢ +4 |  0.0882 0. 0000
FEA S 4 Jmy 5 22 RS BE A% A 804 5 MOEA Bk
FA LS .
F4 MOEA EEEHTEREMN HV MELR
Bl
Bk Lei Lei Lei Lei Lei Wang Wang Wang Wang
Datal Data2 Data3 Data4 Data5 Datal Data2 Data3 Data4

MOEA | 5.9665¢ +4 | 1.8690¢ +5 | 1.5722e +5 | 1.3349¢ +5 | 4.7959¢ +5 | 1.214de +2 | 2.8958e +3 | 1.0011e +4 | 1.2147¢+4

MOGAL | 4.1432e +3 | 2.3967e +4 | 9.4500e +3 | 5.2290e +3 | 2.1860e +4 | 0.7200e +2 | 1.9149¢ +3 | 3.4908e +2 | 1.0583e+3

MOGA2 | 1.9806e +4 | 8.7549¢ +4 | 5.1416e +4 | 4.0382¢ +4 | 5.0406¢ +4 | 1.2070e +2 | 2.7221e +3 | 4.4151e +3 | 4.3019¢ +3

NSGA-Il | 1.3879¢ +4 | 6.5110e +4 | 3.2201e +4 | 2.8769¢ +4 | 6.6879% +4 | 1.2091e +2 | 2.8046e +3 | 2.0104e +3 | 4.7669¢ +3
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#*5 MOFA HiZ5HTHZN CMELE

o MOEA(A)vs MOGA1(B) MOEA(A)vs MOGA2(C) MOEA(A)vs NSGA-II(D)
S C(A,B) C(B,A) C(A,C) C(C,A) C(A,D) C(D,A)
LeiDatal 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000
LeiData2 1.0000 0.0000 1. 0000 0.0000 1. 0000 0.0000
LeiData3 1. 0000 0.0000 1. 0000 0. 0000 1. 0000 0. 0000
LeiData4 1.0000 0.0000 1.0000 0.0000 1.0000 0. 0000
LeiData5 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000
WangDatal 1.0000 0.0000 0. 1667 0.0000 0.1667 0.0000
WangData2 1.0000 0.0000 0. 6250 0.0000 0.9333 0.0000
WangData3 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000
WangDatad 1.0000 0.0000 1. 0000 0.0000 1. 0000 0.0000

F6 MOEA HiESHTEHEER CPU BITHE LS

=X 1] MOEA | MOGAI | MOGA2 NSGA-IT
LeiDatal 1036.9 | 762.3 | 2401.8 2944.8
LeiData2 920.8 766.3 | 2450.9 3040.9
LeiData3 1557.1 | 1051.6 | 3278.9 4126.0
LeiData4 1865.7 | 1050.1 | 4312.5 4133.7
LeiDataS 3790.8 | 2025.4 | 6326.9 7781.6
WangDatal 166.7 157.4 457.6 580.3
WangData2 414.0 683.2 | 2085.8 2685.2
WangData3 421.6 421.7 | 1234.2 1627.1
WangDatad 753.5 535.0 | 1776.7 2184.9

6 HiLE5RKEE

BERSRORN 22 F AR 28 PR AT ol 2 [ 98 J5E T] AL, AR SR
H— A ROR RIS RN 2 B AR AL k. F kR
FH— TR G A R B 43 BC A e s 1 75 756 7 2E
PIHA R I 30 J SR P A A0 e (8 R AT A, Bk
TE SCT — o i) 2 0] BE L A9 R SCHE 5 28 Rl — Fif g
11425 T D SR 2 ) B 5 5 1, R B 1) S 5% AR R
AT S P AR S HE Y AP il i R — BB
TR IO 5 B T 1) R AR R SR o s b o
(3 A T 0 LR SR, PR Rk e S L H B
5 A AR R 22 B AR 2 AR ol 4 1 9 2 A
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