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Application of cerebellar model articulation controller network to
learning optimization control in conveyor-serviced production station

ZHOU Lei1, KONG Feng1, TANG Hao1,2, ZHANG Jian-jun1,2

(1. School of Computer and Information, Hefei University of Technology, Hefei Anhui 230009, China;
2. Engineering Research Center of Safety Critical Industry and Control Technology Ministry of Education, Hefei Anhui 230009, China)

Abstract: This paper is concerned with the optimization of the look-ahead distance for a conveyor-serviced production
station(CSPS) to improve the efficiency of operations. The optimal control process for CSPS is modeled by a semi-
Markov decision process(SMDP). Since the standard Q-learning is difficult to deal with the continuous variable optimal
look-ahead control problem of CSPS directly, Cerebellar Model Articulation Controller(CMAC) for Q-values function
approximation is combined with the online learning technology, and some online Q-learning and model-free online policy
iteration algorithms are provided. Simulation results show that the proposed algorithms improve the learning speed and the
precision of optimization.
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Fig. 1 Conveyor-serviced production station
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Fig. 2 The time-line of workpiece unloading
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Fig. 3 The time-line of workpiece processing
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Fig. 4 The structure of CMAC network
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4 (Simulation results)
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Fig. 6 The average cost optimization plot of Q-learning
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Fig. 8 The average cost optimization plots of OPI-Q and OPI
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Fig. 9 The average cost optimization plot of OPI-Qg

5 (Conclusions)
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