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Job and Tool Integrative Scheduling Model in CNC Machining Center
and Improved Adaptive Genetic Algorithm
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(1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

2. State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To solve the integrated scheduling for job and tools in computer numerical control
(CNC) machining center, a model considering delivery time and parallel processing of working
steps is presented. And the minimized total cost of production is taken as the objective to achieve
the collaborative optimization. An improved adaptive genetic algorithm is proposed where a job-
tool relationship matrix is adopted to guarantee the legality of solutions, and a rational
chromosome encoding and adaptive genetic operations are designed to accelerate the convergence
rate and improve solving efficiency. The experimental examples are comparatively analyzed to
verify correctness of the model. The proposed algorithm enables to maximally reduce processing
cost and job tardiness rate and to improve the convergence rate and stability with greatly reduced
iterations.
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