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Optimization of AGV Scheduling System Based on

Dynamic Hybrid PSO-GA Algorithm
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( College of Mechanical and Energy Engineering, Jimei University, Xiamen, 361021, China)

Abstract: Aiming at the problems of slow convergence, susceptibility to local optima, and difficulty in co-
ordinating multi-objective optimization in automated guided vehicle (AGV) scheduling for manufacturing work-
shops, this paper proposed a dynamic hybrid frequency particle swarm optimization-genetic algorithm ( PSO-
GA) . The algorithm constructed a multi-objective weighted model focusing on scheduling cost, task delay, and
response speed, and achieves an effective balance between global exploration and local exploitation by dynami-
cally adjusting the population hybrid frequency and individual exchange ratio in phases. Based on the real pro-
duction scheduling data of an enterprise’s dust-free workshop, comparative simulation experiments were carried
out between the proposed algorithm, the standard genetic algorithm ( GA) and the standard particle swarm opti-
mization (PSO) algorithm. The results showed that, in comparing with the GA, the proposed algorithm reduced
the AGV demand from 8 to 5 (a decrease of 37. 5%) , lowered the objective function value, shortened the aver-
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age task response time from 2. 86 to 1. 29 minutes ( a reduction of 54.9%), achieved an emergency task re-
sponse time as low as 0. 93 minutes, and accomplished 100% of tasks without delay. Compared with PSO, it
finds a better solution (a 2.3% reduction in the objective function value) while effectively avoiding premature
convergence. The algorithm significantly improves the scheduling efficiency, resource utilization, and dynamic a-
daptability of the AGV system.

Keywords: AGV scheduling; particle swarm optimization; genetic algorithm; dynamic hybrid strategy;

multi-objective optimization
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Fig.11 Comparison of convergence curves
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Tab.3 Comparison of the performances of three algorithms

PERE GA PSO PSO-GA
AGV $ii/ & 8 7 5
55 JE 1R 0 0 0
H b7 s gE 4.38 x10* 4.44 x10* 4.34 x10*
B 55 W O 1 1]/ min 1.43 1.14 0.93
SF- Y44 55 o7 Fsf 6],/ min 2.86 1.96 1.29

Zi BRTIA, ASSCRE S B SRA AR PRUE IS SR E ST PSO B[R], KRR T 1 3R fif
RE, SR T B AR R iR, A DRt IR 2 i 2 Tm] i HAT fe A 25 PR RE

4 ZEig

ABEFEE X3 A0 AGV I8 B A 7R M Sl . Bl A N 1 55 M 22 B bR F i s
JEAE A, $EH R IR AR PSO-GA i b vk, Wi e L HEsmBUsE Rt
IO IRBE AR | A 55 SRR A S S B, R 43 B B 3 25 TR S A TR A5 o B 52
L, 4546 HId GRS FCLH G R I TA, SRR E 5 R I LEE J1 ik -
5, HH— GA DL J PSO Bk L, BHFrRBUE AL, B 2HESS N B (B B4, AL
0.93 min, HARSHE HREE S MEMM, ACV HFRKEMN S GRS &, WD T
37.5% , I HII T P45 A PR i i, -3 1 B (R 1. 29 min,
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