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Scheduling Method with AGV Resource Based on Production Gantt Chart
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Abstract: At the demands of digital, networked and intelligent transformation and upgrading of manufacturing
enterprises, automated guided vehicle (AGV) is widely used in the logistics transportation of production oper-
ation. On the basis of workpiece process route planning, it is urgent to plan the transportation in each process
to meet the requirements of actual production. Aiming to solve the flexible job shop scheduling problem with
limited AGV, a multi-objective scheduling model was established with the optimization functions of maximum
completion time, AGV quantity and resource imbalance rate. An improved whale algorithm based on produc-
tion Gantt chart was proposed to solve the above model. Firstly, the basic principle of whale algorithm was in-
troduced. Secondly, a three-stage real number coding method including AGV quantity, process sequence and
AGV number was designed to transform the discrete data into continuous positions in whale individuals. Then
the algorithm was improved from three aspects. During initialization, a better initial population was obtained
by reverse learning strategy; in the iterative process, adaptive weight and mutation factor were added separate-
ly to improve the convergence accuracy and global search ability of the algorithm. Finally, the improved whale
algorithm , the basic whale algorithm and the NSGA-II were used separately to solve the scheduling model. The
simulation results showed that the improved whale algorithm had higher solution quality and the running time
was 21. 6% shorter than NSGA-II. The algorithm proposed in the paper had certain practical value in solving
the intelligent job shop scheduling problem with limited AGV resources.

Keywords: flexible job shop scheduling; whale optimization algorithm ; multi-objective optimization; automat-

ic guided vehicle; production Gantt chart



