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Fig.3 The IDPGSA algorithm in this paper
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£ 1 Solomon HIFEEMH C RIIIMER

Tab. 1 Part of the C-series optimization results of the Solomon dataset
(ER7S ZH Clo1 C103 Cl108 C201 C203 C204 €208
GA R 3772.82 4 076.93 2 904.52 2 353.83 3131.33 3125.37 2 328.75
R.. 3703.11 3 633.76 2 815.65 1.900.47 2 284.05 2 833.32 1 624.63
Rﬂva 3 737.52 3 806.02 2 864.62 2 210.92 3027.23 2 978.43 1 965.83
SD 24.84 200.03 37.38 209.66 342.26 106.87 247.15
iter ., 954 941 889 945 904 960 842
HK[181SGA R... 2079.23 1.986.44 1 856.23 891.56 953.92 902.79 888.32
R, 1 828.94 1 853.83 1 828.94 891.56 891.17 896.55 888.32
RWg 1937.12 1 901.02 1 835.82 891.56 920.55 898.11 888.32
SD 93.74 61.50 13.64 8.04e-14 28.42 3.12 0
iter ., 64 199 264 49 230 261 42
R3¢ IDPGSA 8 % R .. 1 828.94 1 880.23 1 828.94 891.56 891.17 890.60 888.32
R_.. 1 828.94 1 828.06 1 828.94 891.56 891.17 890.60 888.32
R,wg 1 828.94 1 838.04 1 828.94 891.56 891.17 890.60 888.32
SD 1.88e-13 15.18 1.61e-13 0 0 0 0
iter 33 180 148 28 26 72 23
F2 AXIDPGSAHZS5EMERMMTLL
Tab. 2 Comparison of the IDPGSA algorithm with the known optimal solution
- A 3¢ IDPGSA %k C Al HAXF R 22/ %
AGV it (NDV) Fe AR (DMD AGV $i (NDV) e fg 42 (DMD NDV DM
C101 10 828.94 10 828.94 0 0
C103 10 828.06 10 828.06 0 0
C108 10 828.94 10 828.94 0 0
C201 3 591.56 3 591.56 0 0
C203 3 591.17 3 591.17 0 0
C204 3 590.60 3 590.60 0 0
C208 3 588.32 3 588.32 0 0
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ML 2R 1 MIER 2 7T, IDPGSA 24 F 41 b ¥ R85 B B e B (E . 11 GA 5 SGA MRStk Re 4 2, B
C103.C204 FZAHHI T, GA 5 SGA ) 5 ERMAEAETE 1.0~ 1.5 20 [ 22 FF X Lo 5 125 Pk B8 AH X 4% 22
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DA A A Gt 3 A5 Sk, 1 530 1 B 008 3K B0 4 Jm) e (0 A . 308 ik ML R — 2% & B %0 R T 6 B A8 oA 82 T i 226 A% 3 3 i
B e B AR A 7 ROR AR AL BC I8 BAS 25 TR T A R A B e A 2 S M A5 B e 0 T K A T 58 N T S B R
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Research on AGYV distribution path planning based on soft time window

Xia Zhenglong', Liu Yingying', Han Dewei', Hang Jinru®’, Miao Haipeng®, Han Xiuhong®

(1. School of Electrical Engineering and Automation, Jiangsu Normal University, Xuzhou 221116, China;

2. Lianyungang Jerry Automation Co., Ltd., Lianyungang 222006, China)

Abstract: Aiming at the shortcomings of the traditional genetic algorithm applied to the material distribution link of the
automobile assembly line, such as low search efficiency, easy to fall into local optimum. and poor practicability, an AGV (auto-
mated guided vehicle) material distribution path planning strategy was proposed based on improved dual population genetic-
simulated annealing(IDPGSA) hybrid algorithm. First, the algorithm divides the initial population into two populations, I and
Il , for optimization to improve the search efficiency; Second, in order to increase the diversity of the population and avoid pre-
mature convergence, two types of sequential crossover and two-point crossover are introduced for the double population, along
with irgibnm and sliding mutation two mutation operators; Finally, the reverse evolution operation is introduced in the I popu-
lation to improve the global optimization ability, and the simulated annealing algorithm is integrated in the [I population to in-
crease the local search ability. After simulation verification, the improved strategy performs better in reducing distribution costs
and improving distribution efficiency, which has certain reference significance for the optimization of automobile assembly lines.

Keywords: double population; mutation operator; hybrid algorithm; material distribution; reverse evolution
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