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Desgn and control of a PLC based inverted pendulum system

Xu Zhe, Zhang Tiezhong

(College of Engineering, China Agricutural University , Beijing 100083, China)

Abstract

Traditionally, a SCM or a motion controller based on PC system is used for ability tests of different controlling

methods in various unstable and nonlinear systems by means of controlling inverted pendulum. But there are some prob-

lems o monotonous control or inconvenience and high cost with respect to each controlling method. To solve the above

problems, ALC control was suggested by the author. Based on the analyses o balance process o an inverted pendu-

lum, a mathematical model was set up, the feedbacks were corfirmed by using pole placement design and a model of

inverted pendulum was realized. The whole system can test different controlling methods through programming ladder

diagram. The results of AL C controlling experiments illustrated that under a sampling time of 10 ms, the pendulum could

keep the balance between - 7° and + 7° on alengthrlimited track (1. 5m) . After the optimizations of both the hardware

and sdftware, the whole system cost was reduced to 1/ 3 of a resembling one’ s.
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Fig.2 Force andydsof inverted pendulum sysem
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