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Multi-shop collaborative scheduling problem based on parallel collaboration

FENG Run-hui, DONG Shao-hua
(School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In the actual production of traditional enterprises, there was a problem that it was difficult to coordinate the production planning
and scheduling among its multiple associated workshops. Therefore, a scheduling model was established for the multi-shop collaborative
scheduling problem, and a parallel co-evolutionary genetic algorithm (PCE-GA) for multi-shop collaborative scheduling was proposed, and
the algorithm was used to solve the above model. Firstly, a single objective scheduling model was established to minimize the maximum order
completion time, the parallel cooperative evolutionary genetic algorithm was applied to solve this optimal problem. Then, a chromosome
coding scheme of three-layer integer coding based on workpiece, machine and assembly relationship was adopted in the algorithm. Using the
mechanism of collaborative evolution, a method for calculating the value of cooperative fitness value was proposed. Finally, a hydraulic
cylinder manufacturing enterprise was regarded as a study case. For the single-objective scheduling problem, the parallel cooperative
evolutionary genetic algorithm was compared with the single-shop genetic algorithm and the parallel cooperative simulated annealing
algorithm. The research results indicate that the optimization rate of the proposed parallel cooperative evolutionary genetic algorithm is
13.3% , which is 11.5% better than that of the single-shop genetic algorithm. The algorithm verifies the feasibility of the proposed model and
the effectiveness of the proposed method. It is also concluded that the parallel cooperative evolutionary genetic algorithm performs better in
solving the multiple shop collaborative optimization problem.

Key words: flexible manufacturing systems and flexible manufacturing cells; machine shop ( workshop ) ; production scheduling model;
parallel cooperative evolutionary genetic algorithm ( PCE-GA ) ; genetic algorithm for job-shop scheduling problem ( JSP-GA ) ; parallel

cooperative evolutionary simulated annealing algorithm( PCE-SA)
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