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Improved Wolf Pack Algorithm for Solving Multi-Objective
Flexible Job Shop Scheduling Problem

CHEN Jiapeng, ZHANG Hongli, WANG Cong, MA Ping

(School of Electrical Engineering, Xingiang University, Urumgi Xinjiang 830017, China)

Abstract : In order to solve the problem of slow convergence rate and easy to get into local optimum when
solving multi-objective flexible job shop scheduling problem, with traditional intelligence optimization algorithm,
this paper proposes a hybrid optimization algorithm that fuses three important performance parameters of QPSO
with the wolf pack algorithm. Firstly, a multi-objective mathematical model with maximum completion time, total
machine load and bottleneck machine load as optimization indexes is constructed. Secondly, the probability density
function of Gaussian distribution is used to generate random variables for population initialization so as to improve
the diversity and quality of the initial population. Neighborhood structure search strategy is used to adjust the
optimal sequence, and the global search performance of the algorithm is improved. Finally, the matter-element
analysis method is used to update the population and to improve the adaptive ability of the population. By
comparing with the simulation experiment of many intelligent optimization algorithms, we can see that the hybrid
wolf pack algorithm proposed in this paper is feasible and advantageous for solving the multi-objective flexible job
shop scheduling problem.

Key words: wolf pack algorithm; quantum particle swarm optimization; multi-objective flexible operation;

Gaussian distribution; neighborhood search; adaptive mechanism
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Z AARZEEAE L ZE [R] R BE [a) 8T (Multi-objective Flexible Job-shop Scheduling Problem, MOFJSP) Rk HETIY)
WHFEHGE . TEIFIE 22 B AR AR 22 1] 8 B 0] U, MOF ISP /& B S A o) 254, R4 H bR sR gk 22 6] B
LT, SRS B REEARME R BT IR B AL . BrLL, MOFJSP 2 B MENP-hard It A7) 5.
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#5220 ARBNE S B R EMOFISPRYA & 3 ACF WA NI AT 4305 | AR REEIE X 2 BiR
FE VAR 42 1) B2 [l R A TR A, 3@ At DI E T KRR IR AT A R . ARAROVAE s FHIsE AL (Genetic
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3 T 2RI E SRRSO . LR R AMOF ISPRIR MR FRE 1B A5 Jr e AR , (5.
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(1) FRR5E TN TE]
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o, CAREEA TR 5E TR
(2) Bl B fap
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2 BHAENR

ARFESE (Wolf Pack Algorithm, WPA) &3 TARBER REAT M AUB BL AL, , SR A AR “1 15540
B, £/ LSS PNBRE, AT . AR AL B AR TR A AR A T A i AR AR R B A
R A (Quantum Particle Swarm Optimization, QPSO) f&—F % [E & 47 MR FREE W, Za
FHEL TARGE R RLFRESA D, BRI A RSSO B A 4 SR R PERE . B QPSOH ) =Rl B B ERES AL S WPARHZS
G, DIE SRR 2 AR VAR 42 118 B2 TRl A 73R A . ARFEA B 508 o3 =B B, 20l R
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