Vol. 41 No. 5 LR AR 224 (A ARBHERR) Fa1E 55
September 2024 Journal of Anhui University of Technology (Natural Science) 2024 5% 9 H
XEHS: 1671-7872(2024)05-0573-10

i A Sl A Bk TR o0 A AR AR
] 3] S5 ) el 5

it=,E B, THE=
(BB IT L XF EEAPE TR, S8 Lk 243032)

FEE: oA RGBT B 0 | AN EE A3, TR s A EAE N SEBRAE 7 o iy 1 Rl ARSI 0, #E— 21
T el 25 [ 3 B ) Y 52 MR e M . SRR T A sh S B0k 19 oA AL ZE 8198 B2 0] 8 (DA-DFISP), #EH 1
SR B SR, N B AR 1) 3 25 08 B 0] R 4K A — 2R 9 34 5 DX ) e 2 8 B I, A A DA SR R 58 TR IR S £ Ak B B TR
A BB RIS £ I FERN [, £5A R R AR . T, T HLERAY 4 J2 e (o PR g 5 R Dk 27 2548 R4 A M s 7 28
OB A, R BI A ZFAE X 8 SR TR G s e A R AR s i5, BT FISP ARUES (4 14 DA-DFISP i3l 4 7
P ELXF LU SR, BRrE i 4 SR M R CHE k (R R A3 5 SRR WY A 7% e 1) o 81 SR W AR IS T 1 18R 330, SR T 404t
JFE S RO A B AR L (IGA) TR B 5 5 B T iy 58 TR0 SE 500 1) n T4 S O s 1y i 4 AR, IGA 5§
SIHEIR B AR 2 A1 B 1 3G, BRE A AR E T RUR

SRR A AT A AR B B s T A BhAS 303K A IR BE s Y (O PR gAD s 8L 5005 TR & B BOR QIR ek

fiF ]
RESEETP 18 XHEREM:A  doi: 10.12415/j.issn.1671-7872.24008

Research on Distributed Flexible Job-shop Scheduling Problem with
Dynamic Arrival of Jobs

ZHANG Hongliang, TONG Chao, DING Qianlan
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Abstract: Distributed flexible job shop scheduling is an important branch of production scheduling. As a common
disturbance in the actual production, the dynamic arrival of jobs further increases the complexity and uncertainty of
the job shop scheduling problem. Aiming at the distributed flexible job-shop scheduling problem with dynamic
arrival of jobs (DA-DFJSP), a batching scheduling strategy was proposed, which transformed the original dynamic
scheduling problem into a series of static scheduling problems over continuous scheduling intervals, and a mixed
integer programming model was constructed with the maximum completion time as the optimization objective. On
this basis, combined with the characteristics of the problem, the genetic algorithm was improved by the four-layer
chromosome coding of batch, factory, process and machine, as well as a decoding method of fast greedy search
insertion. At the same time, a variety of crossover and mutation operators were introduced to enhance the diversity of
chromosomes. Finally, based on the FJSP standard example, a DA-DFJSP test case was constructed for simulation

comparison experiments to verify the solution advantages of the proposed strategy and improved algorithm. The
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results show that compared to the traditional rescheduling strategy and the pre-improved genetic algorithm, the

scheduling scheme proposed by the batched scheduling strategy and the improved genetic algorithm (IGA) has

shorter completion period, more uniform plant processing load, and higher equipment work efficiency. There is a

high degree of compatibility between IGA and the batch scheduling strategy, which can effectively improve

production efficiency.

Keywords: distributed flexible job shop scheduling; jobs dynamic arrival; batch scheduling; chromosome coding;

genetic algorithm; mixedinteger programming model; the maximum completion time
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Fig. 1 Schematic diagram of batch scheduling strategy
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Tab.2 Comparison experimental results of strategies

He K 5¢ 1B [3] /min STA
=X N/N/r
Stral Stra2 Stra3 Stral Stra2 Stra3
DA-01 10/4/0.1 86 99 93 0.178 2 0.368 5 0.442 4
DA-02 10/4/0.2 85 98 95 0.1757 0.380 3 0.4523
DA-03 10/4/0.3 86 97 94 0.1532 0.3793 0.4380
DA-04 10/4/0.4 89 100 97 0.123 6 0.3975 0.458 6
DA-05 10/4/0.5 89 103 99 0.139 8 0.3792 0.4319
DA-06 20/6/0.1 80 97 87 0.3243 0.503 4 0.563 2
DA-07 20/6/0.2 81 95 89 0.291 2 0.4419 0.473 1
DA-08 20/6/0.3 83 93 90 0.253 5 04371 0.504 2
DA-09 20/6/0.4 84 95 93 0.206 3 0.467 6 0.5213
DA-10 20/6/0.5 83 97 89 0.182 4 0.4417 0.558 5
DA-11 40/12/0.1 118 149 132 0.373 2 0.5825 0.624 0
DA-12 40/12/0.2 120 150 136 0.393 7 0.5617 0.638 5
DA-13 40/12/0.3 117 153 142 0.362 5 0.547 3 0.592 6
DA-14 40/12/0.4 123 154 145 0.338 1 0.572 6 0.617 5
DA-15 40/12/0.5 123 151 140 0.3029 0.564 1 0.625 1
DA-16 60/12/0.1 176 228 203 0.524 1 0.6163 0.687 4
DA-17 60/12/0.2 176 232 212 0.490 2 0.6372 0.691 6
DA-18 60/12/0.3 179 234 214 0.4713 0.594 7 0.653 9
DA-19 60/12/0.4 179 249 204 0.4371 0.562 0 0.664 0
DA-20 60/12/0.5 177 241 227 0.3819 0.5371 0.647 2
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Tab.3 Comparison experimental results of algorithms
P4 AR AR
B ORE O mKET TIHAR WETHY
B ) /min - 2% (H 2 Fl/min %5 R % /%

IGA 83 8 15.45
DA-08 GA 87 18 19.35
PSO 96 11 23.13
IGA 117 7 26.29
DA-13  GA 136 13 36.07
PSO 138 12 39.74

&l 11 & IGA, GA, PSO X} 8 ffil DA-08, DA-13
SRR E T ZH R Hh £ F, RN
2APFE TN TR ) il i 4 2R T

(a) IGATS B IHE %

A1) TN

i

in . L 1
" oY N

0 20 40 60 80

0 20 40 60 80 100
f5fE]/min

0 20 40 60 80 100 120 140

80 100 120 140
ff ] /min

(c) PSOTREI R T %

E11 DA-08(%).DA-13(£)3 MEERGHIAETR
Fig. 11 Scheduling schemes of three algorithms for DA-08(left) and DA—-13(right)
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