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Two—stage Collaborative Scheduling of Casting Production Line
Based on Hybrid Parallel Chaotic Optimization Algorithm

YUAN Xiaofang"*,YANG Yuhui"?, TAN Weihua'?, YIN Baixin'?
(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. National Engineering Laboratory for Robot Visual Perception Control Technology, Hunan University, Changsha 410082, China)

Abstract: An efficient production scheduling strategy is an important means for foundry companies to improve
production efficiency and reduce production costs. At present,the related research on the optimization scheduling of
casting production is usually carried out separately for the two stages of smelting casting processing and machining,
which restricts the effect of the optimization scheduling of the whole process of the casting production line. Aiming at
the collaborative scheduling problem of smelting, casting and machining in the production process of the foundry pro—
duction line, an optimized scheduling model for the whole process of the foundry production line with the goal of mini-
mizing the total completion time was established. In order to effectively solve the change scheduling model,a hybrid
parallel chaos optimization algorithm (HPCOA ) is proposed. In HPCOA , parallel chaotic search is designed for effi—
cient global search, and variable neighborhood search based on critical path is introduced to enhance the local search

capability of the algorithm. Through comparative experiments in actual cases,the effectiveness of the HPCOA algo—
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rithm is proved.

Key words: casting production line;collaborative scheduling;optimization algorithm;variable neighborhood

search ; crossover mutation
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Fig.1 Production flow of typical sand mold

casting production line
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Tab.2 Numerical example data parameter value

Size n U w m' g m; Lijk Q p

S 10 10~15 2~5 2 3~7 1-2 1~10 1~2 2~6

M 20 15~25 2~10 3 7~9 1~4 1~15 2-3 2~6

L 30 25-30 5~15 4 9~11 1~6 1~25 2~4 2~6

F T I UFAS SCHR B B HPCOA B3 X RS TR0 SR it
B A RCPE, FRAT I BUA% 8 1Y AT 1R R L Ak B vk
(PCOA) . £ ML it LA T 1 (GA) S Al & 2k =48
RIIRA B BOKR AL 2 (HDMGWO )BIZE =254
% -5 HPCOA #E47 T X a5, Hep PCOA 5
HPCOA 7EZ 811k B b OfFF—3, PCOA FE1EQad
FEPIUE T 38 AR S B IR S ARSI R A IR, Sk
4 F Matlab R2018 b 528, 7€ CPU2.2.GHz 4GB 4



5510 14

FANIFAE FETIRA A TR AT L M e A 2 DT BEI R 6 2 167

FEMIREE T a1 T. 28t SEIRIR, 15 B /NSS4 55
REETTE A 300 s, Hh AERIUELEE () 338 4 7 st )
9600 s, FHUBLA B LIZTTHTE R 900 s. PCOA
5 HPCOA Bk — R B8 47 i) 8] 7 Bz 47 s [e] £
1/3. 3478 P = 50, HDMGWO %43 (1 25 S48 &% ek
FE 2R 4y BIEUE A 20,4060, 533% 1958 SUAK
FP. =07, FHER P, = 0.5, BB N =50. K T
HEBRBEBLIE (52 m , F DGR A% 15 0, T2
e 3 fFrow, 2, Best MBI 15 YCRMREE R, &
K5E Tt al A A, Ave B 15 YOR 45 R
S-HI{E ,StDev SN B 15 YR SR i 45 W 10 A o 25
Worst {CR B 15 WK RS R 22 1.
R®3 FARAEESHBTERTEERILR
Tab.3 Comparison of computational results

for different task sizes

S ik PHEI
Avg Best StDev Worst
GA 45.07 43.00 0.87 45.75
HDMGWO 45.05 43.00 0.96 46.75
> PCOA 44.13 43.00 0.57 44.75
HPCOA 44.82 43.00 1.05 46.50
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HPCOA 65.73 62.50 1.99 69.75
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A 3686 20 43 M0
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b PCOA 335.69 329 3.04 341.30
HPCOA 305.76 296 5.40 319.5
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Fig.5 Algorithm performance ratio by task size
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