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Fig.2 Flow chart of the control system
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Fig.3 The scheme of experimental setup
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Fig. 4 Experimental data curve of the stabilized error
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Design and implementation of control system for platform
on free pendulum

XU Zhi-hui , LI Wei-zhong , XIAO Yong-jun

(School of physics and electronic information engineering, HuBei Enigineering University, Xiaogan 432000, China)

Abstract; Pendulum system is widely applied in the research and validation of the control theory
algorithm for its higher-order, unstable, nonlinear and strong coupling characteristics. In order to
achieve high precision balance controlling for targets, dynamic balance control system was built with
the control core of the single-chip microcomputer STM32F103ZET6, stepping motor and its drive
circuit, Angle sensor and display circuit, Through smoothing filtering of the angle sensor data and
application of the intelligent fuzzy proportion-integral control algorithm, dynamic balance control
function was achieved. At last, the experimental is done based on designed system and stabilized error
of the laser spot was collected through the image sensors. The results show that in the pendulum of
periodic motion process, the spot outputted from the laser pen is maintained within a small range,
realizing a high precision balance control.

Key words: free pendulum; microcomputer; step motor; angle sensor; balance controlling
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