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Research on production scheduling method for weft knitting workshops
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Abstract

processes for the production, a comprehensive production scheduling model for weft knitting workshop was

A weft knitting workshop is order-oriented with a wide range of product types and complex

constructed to address the problems. The scheduling method of "order split-equipment selection-task
sequencing" was adopted for this study. Order splitting rules was firstly made to split the orders of
important customers with urgent delivery dates. Based on product process similarity, heuristic rules was
established to select product processing equipment. Genetic algorithm combined with variable
neighborhood search strategy was designed to optimize the sorting of equipment processing tasks. Through
the proposed scheduling method, the abundance of processing time during the product delivery period is
guaranteed, the time for equipment modification is reduced, and the goal of minimizing product
completion time and total delay time is achieved. Simulation analysis of the algorithm is carried out in a
weft-knitting enterprise to verify the effectiveness of the rules and algorithms proposed in this paper. By
comparing the results of different scale cases with that from using other algorithms, the superiority of the
improved genetic algorithm is verified.

Keywords  weft knitting production; weft knitting workshop; production scheduling; order split;

improved genetic algorithm
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Fig. 1 Improved genetic algorithm flow chart
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Tab.1 Partial workshop equipment information

AT it/ & B H ™ g/ kg
Ml 2 MO1/M02 45
M2 2 M03/M04 60
M3 2 M05/M06 50
M4 2 M07/MO8 40
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Tab.2 Partial workshop order information

TG jﬂdj. P F;Eééﬂt Eﬂ ALY/

Gi  HEE  di/kg KR d
D181121001 1 10 115 B4 16
D181121001 2 10 80 Eyid 14
D181121001 3 10 750 o 10
D181121004 11 6 165 B8 23
DI81121004 12 6 196 I 12
DI81121008 30 8 810 I 14
D181121008 31 8 75 B8 28
DI81121008 32 8 65 £ 23

3.2 FEEZRXERSH

A SOk A R B SR i 7 B R ) C#IR T S
FRSZP, FR T IE 1T M35 4 visual studio 2013, CPU H
AMD Ryzen5 PRO 2 500 U @ 2 GHz, 47 ) 8 GB,
Windows 10 #:4E R 48, BUZ K A J7 15 19 40 1h Fh i
B 80, Bk X% P ,.=09,P ., =
0.65,P, .. =035, %P  =01,P, ., =
0.05,P, ., =0.01, &z K2k AL UCEI 150, 25 408 duk 48
FUELH 80, [ {H 6 B 8.

L) AT AR 50 25 40 B o 1T SR 43 Bl 1 K1
Xof A SCHR H AR SRV 4 R R R e K, i R B
EANF FRIE BRI & . W E AR RS
MRy Hr o EoE , ol B () h kRN 11,2,3,
4,561 BRyEEAT 20 AR 2] H bR ek FOE A3 £
S-S5 BRI (TRl — 158 B A 2R 77 AN [A) 28 0 0 72
I, BT A ML R R B Ik 3 Fras . AT,
kW3, H AR SR AU L, HLB A 0 Ol IR U
B 25 1 E AR eR B R A EOL R B, R B k (E
H 3.

3 AR kEIELEROHZMD

Tab.3 Influence of k on optimization results

k H b bR 2 (H S P ALK
1 3.6 3.0
2 4.2 3.5
3 5.3 3.0
4 4.8 3.8
5 3.8 4.2
6 2.3 4.8
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Fig. 2 Comparison of initial solution results
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Tab.4 Comparison of simulation results of different algorithms
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