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Research on dynamic flexible job shop scheduling based on
improved crow search algorithm

PENG Kai, YUE Lei, XU Qing, ZOU Tao
(School of Mechanical and Electrical Engineering, Guangzhou University, Guangzhou 510006, China)

Abstract : Workshop operations are often faced with many random event perturbations, which can dis-
rupt the original scheduling scheme and cause chaos and productivity loss in the workshop. In this pa-
per, a hybrid rescheduling driver is used to respond to the random events by taking four scenarios as
random machine failures that can be recovered, cannot be recovered or take a long time to recover, e-
mergency workpiece insertion, and machine failures that occur during emergency workpiece insertion.
Meanwhile, a dynamic flexible job shop scheduling model is constructed, and the crow search algo-
rithm, which is originally used to deal with the continuity problem, is improved by adopting machine-
based and process-based discrete coding, and designing the generation method of the three subgenera-
tions to enhance the global searching capability, and avoiding the generation of local optimums with a
certain probability of mutation. The IG iterative greedy algorithm is also used to increase the pionee-
ring ability of the algorithm. The completion time deviation and sequence deviation are used as evalu-
ation criteria to compare and analyze the right-shift rescheduling and complete rescheduling in several
test cases, and at the same time, the algorithm proposed in this paper is compared with the genetic al-

gorithm GA and differential evolution algorithm DE, and the experiments prove that the algorithm pro-
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posed in this paper has the superiority and high efficiency when testing different scheduling methods.

Key words: dynamic scheduling; machine failure; flexible job shop; crow search algorithm
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Fig. 10 Original scheduling scheme
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Fig. 12 Convergence diagram of the algorithm

5 # %

SO T — iR A T A I By 28 Rk
DFJSP, 7] H46 15 78 80 22 50 06 HE A7 3 , 1% 2Lk
SACEt RN B, R T3 R B R 0 2 R
SRS SICHE § %50 T TP 4 B 22 1O B e
TRl G AR A SR B R vk o T S IR
SN RS (R B, SR T 3 Fse X7 2 A
S SRR, AL AR S B R TR . RS L S

S 3k
(1]
42(6) : 648-654,714.
(2]
2181.

IEE XS 4 BT PR TR A , R 5005 5 GA i
DE B3k I T X FE, R38R A 25 2R nl 1, ML A A
AR HAE S I R AS K, S iz AL A b i fop b B
TR AN 22, WK FH A 8 J3E M 8 4 o 9 I
Xt 58 T[] 14 52 0 22 0 AN R R X T Y
e 8 22 22 AR K, PR, Al T ZEAR A E 5 (4R
EROpIE S bt = DR oY e Y MERT RS S
IR TAIEE S IR, SIS SR JC5E 4 T 9 38 B I ) i £ o
A o8 LA FA AT 55, SR B8 e E i B A DA LE
A A B JEE P B ) 5€ I ) B

Jo—B, T, LB, F EET VLGSR E A S ST LT ] YE9R R A2 4 (A RBLAERR) , 2021,

Writd, 4, R, A5 T BEAE A R AR AR I S AR BERE S [ ], ARG Bk, 2017, 29(9) : 2168-2174,



48 MR 2 (HARBEE R 5423 &

[3] Al-Hinai N, Elmekkawy T Y. Robust and stable flexible job shop scheduling with random machine breakdowns using a hy-
brid genetic algorithm[ J]. International Journal of Production Economics, 2011, 132(2) ; 279-291.

[4] Ning T, Huang M, Liang X, et al. A novel dynamic scheduling strategy for solving flexible job-shop problems[J]. Journal
of Ambient Intelligence and Humanized Computing, 2016, 7(5) : 721-729.

[5] Zadeh M S, Katebi Y, Doniavi A. A heuristic model for dynamic flexible job shop scheduling problem considering variable
processing times[ J]. International Journal of Production Research, 2019, 57(10) : 3020-3035.

[6] Zeitrig Y, Figueira ] R, Horta N, et al. Surrogate-assisted automatic evolving of dispatching rules for multi-objective dy-
namic job shop scheduling using genetic programming[ J]. Expert Systems with Applications, 2022, 209 118194.

[7] Chen C, Ji Z C, Wang Y. NSGA-II applied to dynamic flexible job shop scheduling problems with machine breakdown[ J].
Modern Physics Letters B, 2018, 32, 1840111.

[8] LiuZ G, Liang X, Hou L Y, et al. Multi-strategy dynamic evolution-based improved MOEA/D algorithm for solving multi-
objective fuzzy flexible job shop scheduling problem[ J]. IEEE Access, 2023, 11: 54596-54606.

(9] X, ==k, ke, . IRGRBERETESN S MR AR T T ] EMRIMIE IR A4 ( B ARBRARR) , 2021, 42
(4): 66-73.

[10] XUk, Jalish. —Rh WAL T BIFc 42 XA ) FR BE ST T ] A A2 4L, 2014, 17(6) » 28-48.

[11] EH#, T3 shSTRMEARL F R IR R SR ITE LT ] RGN H 4k, 2020, 32(11) : 2073-2083.

[12] NI, SR ZAAF T RSV 4 R EERF ST ). #2 L2, 2020, 27(11) : 1921-1929.

[13] Askarzadeh A. A novel metaheuristic method for solving constrained engineering optimization problems: Crow search algo-
rithm[ J]. Computers & Structures, 2016, 169 1-12.

[14] Kumar P K R, Kousalya K. Amelioration of task scheduling in cloud computing using crow search algorithm[ J]. Neural
Computing and Applications, 2020, 32(10) ; 5901-5907.

[15] Zhang Z ¥, Zhao C, Chen D F,et al. Research on microgrid scheduling based on improved crow search algorithm[ ] ], In-
ternational Transactions on Electrical Energy Systems, 2022, 2022 . 4662760.

[16] Iz, wfh, Yol HTHIRA SR RAEN ERFUK FRIEEZLI/OL]. THRPLE G RS, 2022, hup.//
kns. cnki. net/kems/ditail/11. 5946. TP20220802. 1204. 002. html.

[17] Fan H L, Xiong H G, Goh M. Genetic programming-based hyper-heuristic approach for solving dynamic job shop scheduling
problem with extended technical precedence constraints[ J]. Computers & Operations Research, 2021, 134, 105401.

[18] Meraihi Y, Gabis A B, Ramdane-Cherif A, et al. A comprehensive survey of crow search algorithm and its applications
[J]. Aurtificial Intelligence Review, 2021, 54(4) ; 2669-2716.

[19] Gholami J, Mardukhi F, Zawbaa H M. An improved crow search algorithm for solving numerical optimization functions[J].

Soft Computing, 2021, 25(14) : 9441-9454.

[REHE: SMm]



