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scheduling problem
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Abstract:

by interval number.

For the uncertain multi-objective flexible job shop scheduling problem, the processing time is presented
A multi-objective interval flexible job shop scheduling problem model is established, and an
effective multi-objective evolutionary algorithm (MOEA) is proposed to minimize interval makespan and interval total
workload. Firstly, a population is initialized by adopting the hybrid strategy, and a greedy insertion method is designed
for chromosome decoding. Then, an interval dominance relationship based on the possibility degree is employed to
evaluate two individuals. In addition, a crowding measure hybridized with interval normalization is further used to reflect
the distribution of optimal solutions. Finally, the experimental results demonstrate the effectiveness of the proposed
algorithm.
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%= 2 MOEAF1MOEA-NR 7£ B &M 18]35 SE45 - Fris S IR £0 130 & A9 1548

S W EE MOEA(A) vs MOEA-NR(B) T
S nxm

MOEA MOEA-NR C(A, B) C(B, A) MOEA MOEA-NR
LeiDatal 10 x 10 0.6897 0.6836 0.7081 0.00 14+ 0.3882 0.358 1%
LeiData2 10 x 10 0.7080 0.689 4+ 0.908 1 0.0000t 0.3026 0.280 1%
LeiData3 10 x 10 0.6843 0.659 2% 0.9136 0.000 01 0.4157 0.4293
LeiData4 10 x 10 0.690 3 0.6713¢% 0.8334 0.0000t 0.3608 0.379 5t
LeiData5 15 x 10 0.7168 0.639 8t 1.0000 0.0000t 0.3415 0.3595¢
WangDatal 4%6 0.6475 0.6475 0.0000 0.0000 0.5642 0.5642
WangData2 6 x 10 0.6361 0.6360 0.2952 0.0000t 0.598 2 0.5983
WangData3 8 x 8 0.6747 0.686 0% 0.094 4 0.0000 0.3669 0.3701
WangData4 10 x 10 0.697 2 0.684 8t 0.8271 0.0107} 0.3952 0.3843
MKO1 10 x 6 0.6357 0.6199% 0.3596 0.000 0% 0.4416 0.4443
MKO02 10 x 6 0.6554 0.6485 0.7996 0.0000t 03793 0.3695
MKO3 15 x 8 0.8234 0.798 7t 0.9035 0.0000t 0.1599 0.146 5%
MKO04 15 x 8 0.7286 0.7244 0.4219 0.001 5% 02155 0.2119
MKO5 15 x 4 0.6550 0.6472t 0.2796 0.0022t 0.4751 0.483 5t
MKO06 10 x 15 0.750 2 0.6804+ 1.0000 0.0000t 0.2794 0.294 9t
MKO7 20 x 5 0.7112 0.697 7t 0.7073 0.001 7t 0.2843 0.271 9%
MKO8 20 x 10 0.6498 0.649 11 0.1632 0.000 0% 0.5595 0.5576
MK09 20 x 10 0.7589 0.6936 t 0.9649 0.0000t 0.2257 0.2256
MK10 20 x 15 0.7974 0.684 8t 1.0000 0.0000t 0.1691 0.178 7t

43 S5HtZEMRMCEENMEEESTEL

DRl Sl 24 SCHIF 90 1) fa D R R 1, /D RE e B S
BT th S0 AT 1 i LG ) R G SCRR, 1% LA SR i
MOFISSP [ 1 () NSGA-II281, 3K fift 17 1 3% 4E 47 [X
V) 1 b 25 T 1 £ i) A5 ) MOABC!™! PA & F T 3K it
MOFFIJSSP i1 25 () MOSNSHO E & 73 & 2, ok 5 Fr i
H R AT T e B TR A K MOABC H 4 H )
DX TR 2 SR AMAR o5 £ 56 R AN X )3 SO Hf 4 8 g 22
FH T NSGA-IL, 1 H 58 % =K i MOIFJSSP. [ 2, ¢
MOABC H 2 T+ X [H] B 45 AF A B MOSNS H (1) 1504
B HAE. X T MOABC, ¥ H. 455 A& ST t MOEA

HOG T HLER I B0 2 B

NT A AE T A 45 B, 4 Fh 5k
51 V5 BB A R0 0 ol A AL, 8 SR FH A SC A A N
fR RS 7k, AR &k S E AR IR BB 4 T E
() B K RV A o B 3 Rl L BV E B S 5
W B 9 NSGA-IL [958 SR 57 it 22 5 MOEA #H
[7]; MOABC 1 #5 AX S  Ji A= A B8 1) B D 4, ) 20035
I R £ 52 46 (1) 65 #0R 1; MOSNS H & [R] gk 47 4%
BAE R IR 0.7, = 4k MR AT AT A% R O ER Sy
0.6, 4t 2 5 AR 100.
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KILHH T MOEBA Hik 5 H A 3R E LS W (HEELR A W E - MOEA R I I A AR,
DEEAN TP EE B LE s B BHR 3 AT WL, X TS JUH7E MKO4 ~ MKOS ] {8 -, IV RR AR 22, 0 T
I FE, MOEA b HALBvE BA RR00R . B 7 R4 BEVEZ B C WL L, H a5 R 5 S W FEAH
WangData3 F1 MKO8, 7 At il 7] B b #8225 & ALl MOEA 1E JL-F- i A S5 & 3R It 1 fe 4 1) 1t
e, %t T TI0EE, BAR MOEA 76 7 NI ) AL 3y RE. R3MBAHFFESE LS ER2MA.

%3 MOEA fME fthxt bt 3% 78 B AR (B B SL 5 _E B 15 S B Fn 130 EE B 1 1E

S W TpE
S
MOEA NSGAII  MOABC  MOSNS MOEA NSGA-II MOABC MOSNS
LeiDatal 0.6897 0.63191 0.591 5+ 0.6168% 0.3882 0.3704 0.3693 03721
LeiData2 0.7080 0.643 81 0.6176% 0.6284+% 0.3026 0.2851 0.2942 0.2845
LeiData3 0.6843 0.62341 0.566 21 0.5763% 0.4157 04293 0.448 2% 045611
LeiData4 0.6903 0.628 8+ 0.5776+ 0.5813% 0.3608 0.3837¢ 0.408 9% 04202+
LeiData5 0.716 8 0.599 11 051271 0.5279¢% 0.3415 0.36671 041431 040731
WangDatal 0.6475 0.6380% 0.624 5+ 0.6243% 0.5642 0.548 0% 0.531 5% 0.5565
WangData2 ~ 0.636 1 0.624 5+ 0.544 8+ 0.6150% 0.5982 0.5821% 0.539 4} 0.572 8%
WangData3 ~ 0.6747 0.6607 0.642 0% 0.66231 0.3669 0.3700 03821 0.39521
WangDatad ~ 0.697 2 0.62871 0.6228% 0.6275% 0.3952 04125 0.4420% 043791
MKO1 0.6357 0.598 0% 0.5513% 0.578 7% 04416 0.4385 0.4597% 046131
MK02 0.6554 0.6199¢ 0.548 11 0.5820% 0.3793 0.3809 0.3747 0.3830
MKO3 0.8234 0.76591 0.5610% 0.544 61 0.1599 0.148 0% 0.148 7% 0.1567
MKO04 0.7286 0.6997¢ 0.6805¢ 0.6525% 02155 0.203 5% 0.184 4% 0.166 0
MKO5 0.6550 0.6299¢ 0.6338% 0.6053% 04751 0.483 3% 0.458 81 0.436 9
MKO06 0.7502 0.68171 0.4818+% 0.3950% 02794 0.317 8% 0.262 61 0.256 51
MKO7 0.7112 0.65941 0.55561 0.5716% 0.2843 0.2768 0.25461 0.250 1%
MKO8 0.6498 0.6506 0.629 5+ 0.6023% 0.5595 0.555 61 0.548 61 0.546 0
MKO09 0.75 89 0.674 61 0.5132% 0.4404% 0.2257 0.23501 0.2530% 0.2638%
MKI10 0.7974 071711 0.46021 041211 0.1691 0.1774% 0.2043% 0.20891
# 4 MOEA FIE 33 tb EATEFR B MR 1 B S5 _E RS O M E I 1E
MOEA(A) MOEA(A) MOEA(A)
A VS VS
kP NSGA-I[(D) MOABC(E) MOSNS(F)
C(A, D) C(A, D) C(A,E) C(E, A) C(A, F) C(F, A)
LeiDatal 0.9905 0.0000% 1.0000 0.0000% 1.0000 0.0000%
LeiData2 0.9676 0.0000% 0.9639 0.0000% 0.9911 0.0000%
LeiData3 0.9478 0.0000% 1.0000 0.0000% 0.9758 0.0000%
LeiData4 0.9556 0.0000% 1.0000 0.0000% 1.0000 0.0000%
LeiDatas 1.0000 0.0000% 1.0000 0.0000% 1.0000 0.0000%
WangDatal 0.0000 0.0000 0.0667 0.0000 0.7683 0.0000%
WangData2 0.5167 0.0000 0.3028 0.0000% 0.7094 0.00001
WangData3 0.6889 0.0000% 1.0000 0.0000% 0.9833 0.0000%
WangDatad 1.0000 0.0000% 0.9667 0.0000% 0.9846 0.0000%
MKOI 0.6263 0.0000% 0.9611 0.0000% 0.9233 0.0000%
MKO02 0.9444 0.0029¢ 1.000 0 0.0000% 0.9714 0.0000%
MKO3 1.0000 0.0000% 1.0000 0.0000% 1.0000 0.0000%
MKO04 0.8541 0.001 4% 0.9732 0.0000% 0.9706 0.0000%
MKO5 0.6994 0.0000% 0.9689 0.0000% 0.9805 0.0000%
MKO6 0.985 2 0.0000% 1.0000 0.0000% 1.0000 0.0000%
MKO7 0.9317 0.0000% 0.9917 0.000 0% 1.0000 0.0000%
MKO8 0.6174 0.0000% 1.0000 0.0000% 1.0000 0.0000%
MEKO09 0.9627 0.0000% 1.0000 0.0000% 1.0000 0.0000%

MK10 1.0000 0.000 0 1.0000 0.000 0t 1.0000 0.000 0F
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