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Autonomous Distributed Scheduling by Using Multi-agent Reinforcement Learning for
5-axis Machine Tools
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Process integration achieved by 5-axis machine tools have received attention in
recent years from the viewpoint of reduction of production lead time. New autonomous distributed
scheduling systems by using multi-agent reinforcement learning are proposed in this research. The
proposed scheduling systems consist of 5-axis machine tools, 3DCAD database, customized 3DCAM
corresponding to types of 5-axis machine tools, and the jobs.

The proposed scheduling systems carry out following 3 steps. At first, the individual 5-axis machine
tools refer the 3DCAD database to obtain the 3DCAD data of jobs which can be carried out next machining
process. Next, NC data and processing time of all jobs are created by 3DCAM. Finally, the individual
machine tools and jobs carry out the autonomous distributed scheduling process by using multi-agent
reinforcement learning.

It is shown that objective functions of manufacturing systems are improved by using proposed system
through the case studies.
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