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On-line Scheduling Method for Simultaneous Scheduling of Machines and
Automated Guided Vehicles in Flexible Job Shop

Xiao Haining Lou Peihuang Yan Weiguo Qian Xiaoming
(College of Mechanical and Electronic Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; An on-line scheduling algorithm was proposed for simultaneous scheduling of machines and
automated guided vehicles in flexible job shop. The problem was decomposed into two sub-problems:
machine selection problem and vehicle dispatching problem. The machine selection problem was solved
by enumerative method for small size and niche genetic algorithm otherwise. Local search was executed to
improve the convergence speed of genetic algorithm. To keep a high degree of population diversity,
Hamming distance based niche competition operation was adopted. For vehicle dispatching problem, a
heuristic dispatching algorithm was proposed. To ensure the job shop to be deadlock-free, a remaining
capacity based deadlock avoidance rule was employed. The simulation results showed that the proposed
algorithm was feasible.
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Tab.3 Performance of on-line scheduling method

K/7Z Q, Nave/ % Nyia/ % Nyave/ % Qo
1/1 10 49.6 13.0 99.8 5.42
1/3 15 98.8 0.4 88.3 11.75
1/6 15 98.9 0.3 46.5 11.75
2/1 10 87.3 4.0 99.7 5.17
272 10 98.5 0.49 69. 6 5.71
2/6 10 99.1 0.50 23.5 5.92
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Tab.4 Performance of off-line scheduling method

K/7Z F Nave/ % Mpin/ % Mvave/ % Qo
2/6 4 46.2 15.1 13.7 2.85
2/6 8 75.3 11.4 23.7 4.65
2/6 12 90.2 3.8 26. 1 5.57
2/6 16 90. 1 3.7 28.9 5.78
2/6 20 91.5 1.9 29.0 5.93
2/6 24 92.9 3.2 30.3 5.94
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