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Tab. 3 Greedy insertion decoding method considering transport time (Algorithm 1)
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Tab.4 Local search strategy 1 (Algorithm 2)
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Tab.5 Local search strategy 2 (Algorithm 3)
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Tab. 6 Test results of Kacem example
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Tab.7 Test results of random instances

R IMA IGA  SFLA SFLAl1 SFLA2 ISFLA | &1 IMA IGA  SFLA SFLA1 SFLA2 ISFLA

MkO1 55.8 61.7 68. 4 66.5 63.1 46. 3 Mk09 478.3  495.4 519.2 514.7 503.2 396. 9
Mko02 50.0 53. 4 58.2 56. 3 54.7 41. 8 Mk10 404.4  424.5 446.5 438.1  429.8 316. 7
Mk03  259.2 270.8 285.9 280.6 273.2 210.3 Mk11 923.1 958.3 974.1 969.5  963.8 768. 8
Mko04 97.5 108.3 127.0 123.8 116.5 83.5 Mk12 689.1 716.1 744.5 737.7 724.6 561. 2
Mko05  267.4  282.9 305.3 298.7 288.4 220.4 Mk13 608.2  629.3 645.4  640.8 634.9 487. 2
Mko6  145.4 152.7 168.5 162.2 158.6 119.2 Mk14 726.4  752.7 772.3 766.2 759.4 579.
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Operations Research and Cybernetics

Improved Shuffled Frog Leaping Algorithm for
the Flexible Job Shop Scheduling Problem with Transportation Time

BAO Qiang', ZHANG Hongliang'?, DING Renman', XU Gongjie'

(1. School of Management Science and Engineering, Anhui University of Technology;
2. Key Laboratory of Multidisciplinary Management and Control of Complex Systems of Anhui Higher Education Institutes,
Anhui University of Technology, Ma’anshan Anhui 243002, China)
Abstract : [ Purposes]Considering the transfer of jobs between machines, the flexible job shop scheduling problem with transportation
time is studied. [Methods]A mathematical model with the goal of minimizing makespan is established, and an improved shuffled
frog leaping algorithm (ISFLLA) is designed. In the algorithm, a high-quality initial population is generated from the global and local
perspectives, and the greedy insertion decoding with transportation time can reasonably arrange the processing sequence of the jobs
on each machine. The batch-processing memetic group search method can make full use of other individual information, and the
perturbation strategies can prevent the algorithm from falling into a local optimal. In addition, two local search strategies based on
the critical path are designed to further improve the quality of the solutions. [Findings]21 sets of instances of different scales are
tested, and the test results prove the effectiveness of the proposed ISFLA. [Conclusions]The proposed ISFLA can solve the FJSPT
effectively.

Keywords: flexible job shop; transportation time; improved shuffled frog leaping algorithm; local search
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