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Analysis and Research on the Controlling
Quantity of the Straight Rail Inverted Pendulum
under the Limiting Condition

HOU Xianglin' ,ZHU Chenyi' ,ZHANG Fengzhong® ,ZHANG Xiaochen'

(1. School of Mechanical Engineering, Shenyang Jianzhu University, Shenyang, China, 110168 ; 2. School of
Electrical and Control Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract ; This paper was proposed in order to study the swing control problem of the straight rail
inverted pendulum under the limit of the guide rail, and to provide a reference for the control
strategy of the inverted pendulum. The D “Alembert principle is used to establish the system
mechanics model of the inverted pendulum under the limit of the guide rail. According to the
existing inverted pendulum data, short-time loading calculations was performed at the lowest point
of the pendulum bar, and was started from the experimental observations. The result showed that
the inverted pendulum system was loaded for a short time. After 14 forward and reverse loadings,
the inverted pendulum system successfully realized the control of the inverted pendulum system
within 6. 14 s. The conclusion is that the straight rail inverted pendulum is under the limit of the
guide rail and loaded for a short time, which can realize the swing control of the inverted
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pendulum , effectively reduce the redundancy of the inverted pendulum system control amount, and

improve the swing control efficiency of the inverted pendulum system.

Key words: straight rail inverted pendulum;limit condition ; mechanical model; short load; swing

control
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of the inverted pendulum system for a short time
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Table 1 The loading power during the swing-up process
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