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Fig. 1 Flow chart of improved multi-objective particle swarm optimization
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Tab.3 Coding scheme example
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Fig.3 Comparison of circulation distance and crowding distance
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Tab.3 Experimental parameter setting

24 ZHUH 240 ZHUH
BT 200 VY EE NN 50
ARG EL 30 75 ) {3z B 45 B [0.,0.999 9]
PP AY [0.4,0.9] oy a4 [—0.199 9,0.199 9]
=S T 0.4 K5 9T A LL 451 0.15

3.2 HiEWAHE

ARG IET 2023 4F 8 H KA i S bR Az r= 80 ds o BRI BE Y, b LT T 20 AR AR, RN LR
(Y 2 Y 4 AR AN T RE 0 A TR AR B AR 6. BT L A SRR AYHLAR S 0511 ~0515,06L.1~0615;B
R HLAR AR 0711 ~07L4 DL J 08L1~08L.2, HLa% % i 89 AT 2 7 Ko B s 42 18] J5 2 v 9 AL as 9 H A4 i
So BN,071L2 FoR T S AEMPE 2 AL, R TR T AR IT RS N TR Y)RHEFE R B P AR RE
FERECLL ST 0 5E 1Y 58 W B B) S5 PR 405 B . & R IT B 4 % 43 9 8 conOlorder01, con02order01, «=---- N
conl9order01 LA &6 con20 £ 2 1T 8 . con200rder01 Fl con20order02, I, &1 con20 19 2 NTTEA ML T
SEPRA PR HAT B R UG E . T T RSO A RRE S IR E A A A FE DI T, AR AR A PR ROR

F6 HFPHEMER
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BLES 2 7 Pl 2 1 WA WHTE/min | HLETY BLA 2 2 KA A TR/ min
05L1 A 3900 1440 0614 A 3900 1 440
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05L3 A 3900 1440 07L1 B 4 100 1440
05L4 A 3900 1440 07L2 B 4 100 1440
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0611 A 3900 1 440 0714 B 4 100 1440
0612 A 3900 1440 08L1 B 4 100 1440
0613 A 3900 1 440 08L.2 B 4100 1 440
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Tab.7 Contract details

1 55 2 1% TR R LR 58 T [R] g HHHE 7= I T 46 B 1] FEHE ™ i T 45 o )
con0lorder01 A 2023-08-13 14 567 2023-08-07 2023-08-13
con02order01 A 2023-08-13 16 454 2023-08-07 2023-08-13
con03order01 A 2023-08-13 21 349 2023-08-07 2023-08-13
con04order01 A 2023-08-13 25 520 2023-08-07 2023-08-13
con050rder01 A 2023-08-13 28 541 2023-08-07 2023-08-13
conO6order01 A 2023-08-13 29 129 2023-08-07 2023-08-13
con07order01 A 2023-08-13 31173 2023-08-07 2023-08-13
con08order01 A 2023-08-13 40 136 2023-08-07 2023-08-13
con09order01 A 2023-08-13 65 491 2023-08-07 2023-08-13
conlOorder01 A 2023-08-13 43 774 2023-08-07 2023-08-13
conllorder01 A 2023-08-13 50 570 2023-08-07 2023-08-13
conl2order01 A 2023-08-13 72 382 2023-08-07 2023-08-13
conl3order01 A 2023-08-20 17 504 2023-08-07 2023-08-20
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conl8order01 A 2023-08-20 50 570 2023-08-14 2023-08-20
conl9order01 A 2023-08-20 56 098 2023-08-14 2023-08-20
con20order01 A 2023-08-20 42 382 2023-08-14 2023-08-20
con20order02 A 2023-08-20 35 437 2023-08-14 2023-08-20
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Operations Research and Cybernetics

Multi-Objective Scheduling for Heterogeneous Parallel Workshops with
a Particle Swarm Optimization Algorithm

GE Jianjun, CHEN Xin, WEN Yuxi
(School of Electronics and Information Engineering, Liaoning University of Technology, Jinzhou Liaoning 121001, China)

Abstract: With the development of intelligent manufacturing, the heterogeneous parallel workshop scheduling problem has
increasingly attracted attention. In such workshops, machines vary in number and processing capabilities, requiring coordinated
optimization to enhance production efficiency. It addresses the optimization problem of scheduling in heterogeneous parallel
workshops by establishing a mathematical model with the objectives of minimizing total production costs and minimizing total
tardiness. An improved multi-objective particle swarm optimization (MOPSQO) algorithm is proposed to solve this problem. The
algorithm dynamically adjusts the inertia weight to enhance the global search capability of the particle swarm in the solution space. It
also improves algorithm efficiency by ranking and calculating cycle distances to identify global learning samples. Experimental
results demonstrate that the proposed algorithm effectively balances the two objectives and generates Pareto-optimal solutions,
providing decision-makers with various options.

Keywords: heterogeneous parallel workshop;scheduling optimization; multi-objective; particle swarm optimization
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