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(1) BiEwn iAok, AR PFE J8 &5k, AT — KRB — TR Aol AT 22 T
FhEFRIUC SO BE , D I, A SCIR T vPFE B R T7E - AT — IRREH ™ 4 MR BRI M 4R » K
WHE g = 8. ARWUEFTIRITIENA RN, &K 2 55 T 45K A PFE, vPFE DL KB WL 7 3540 30 el B, 15 21
B B Pareto I ALARAE. 3K 2 WA, A SCHT R U7 3643 2 4 A48 XECAHR . 320 % & 46 PFE FREPLA 21 RY
FEXEBEPE 2 A 1A UL BT iR R vPFE J5 & 307 8B 7™ A w5 B B A9 80 46 TR
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BALEE 5

vPFE

PFE

KEHL 7 ¥

2,6,10,9,5,8,4,3,7,13,12,11,1
7,12,13,9,3,5,8,6,11,2,4,10,1
2,9,12,1,4,10,6,8,7,3,5,13,11
6,9,12,7,13,8,2,1,4,10,3,11,5
9,4,8,7,5,6,13,12,11,10,3,2,1
9.2,13,12,11,7,1,4,6,10,5,8,3
10,7,6,1,12,2,5,13,9,4,3,8,11
2,4,7,6,5,10,12,13,8,11,9,1,3

11,12,5,7,3,2,9,10,13,6,4,8,1

AL H AR E/h
AR5 T E iR i 6]
12.1411 75.743 3
12.1511 75.333 1
12.162 2 68.799 4
12.177 5 67.221 7
12.141 7 82.370 0
12.152 8 73.951 4
12.166 4 69.2411
12.152 2 74.517 2
12.148 9 76.019 4

(2) Bk se SO 78 R A AR SRR AR B 0 A Bk, A SOO7 SR A R AR SCBCAR A HELR BAR A Rk 51 2
J7 1l PV S AR SR ER A AR AR A 2 R 51 8 R A B . A B UE AR STIC R X R RO M SIGE 21 5] SR
R38R Xl A2 A A A Al SR A R B A0 AR S L AR B (DNSGA- 1), B BRI R AL Pareto i
SR, H3R 3 AT, A SCA R AR SCRE R 1 B AR 0 B R X 5, B8 45 B 2 > Pareto S LM, IF 15 1
DNAGA-TT. " 42 1Y 2 R SCECAR. X Ui - 58 30 72 3R S ECR A B SRR 51 S AP b i 8.

%3 DNSGA-T 1 DNSGA-In &8

RS

P4k 9 B2 51

DNSGA-II

DNSGA-T »

2,12,9,6,7,3,4,10,13,11,5,8,1
2,12,9,6,7,3,4,10,13,1,11,5,8
2,12,9,6,7,3,4,10,13,1,5,11,8
2,12,9,6,7,3,4,10,13,1,5,8,11

2,12,9,6,7,3,10,4,13,1,11,8,5

Ptk HAR H % /b
RS2 T IE] HHER 15 ]
12.141 1 62.582 8
12.162 5 61.990 6
12.162 5 62.211 7
12.162 2 62. 449 4
12.162 8 62.028 3

#* 4 DNSGA-TI, NSGA-TI #1 DABC L& R
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T v B 51

DNSGA-II

NSGA-II

DABC

2,12,1,6,7,3,4,10,13,11,5,8,1
2,12,9,6,7,3,4,10,13,1,11,5,8
2,12,9,6,7,3,10,4,13,1,11,8,5
2,12,9,6,7,3,4,10,13,1,5,8,11
2,12,9,6,7,3,4,13,10,11,5,8,1
2,12,9,6,7,3,4,10,13,11,1,5,8
12,2,6,9,10,7,13,3,4,11,5,8,1

2,12,3,9,6,7,4,13,10,11,5,8,1

AL HAR H % /h
B R 5E T E] 3R i 8]
12.1411 62.582 8
12.162 5 61.990 6
12.162 7 62.028 3
12.162 2 62.494 4
12.1411 62.593 8
12.162 5 62.350 0
12.152°5 63.358 6
12.1411 63.545 8

(3) HuiE TR DNSGA- [l 77 A Rk, A 3R A DNSGA- I \NSGA- I # DABC &, % 13 Fh A [H]
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Discrete NSGA-II for Multi-objective Lot-streaming Flow Shop Scheduling
Problem with Limited Buffers
HAN Yu-yan' LI Jun-qing’® SANG Hong-yan! BAO Yun!

(1. School of Computer Science, Liaocheng University, Liaocheng 252059, China; 2. School of Information Science and Engineering,

Shangdong Normal University, Jinan 250014, China)

Abstract For the multi-objective lot-streaming flow shop scheduling problem with limited buffers,
a mathematic model is first constructed. Then, a discrete NSGA-]I algorithm is proposed to solve the
above optimization problem, in which the valuable information of non-dominated solutions is adequately
utilized to guide the evolution of the population, accelerate the rate of convergence of the population,
and balance the algorithm’s capability in exploration and exploitation. The proposed algorithm is ap-
plied to 13 instances of the solar cell component production scheduling. The experimental results dem-
onstrate that the proposed algorithm can generate solutions with high quality and effectively solve the
multi-objective lot-streaming flow shop scheduling problem with limited buffers.

Key words limited buffers; multi-objective lot-streaming flow shop; discrete; NSGA-[I



