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Dynamic Model Analyzing and PID Control for a Two-wheeled Self-balancing Robot
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Abstract: A two-wheeled self-balancing robot (TWSBR) is a high-rank, unstable object with multi variables, strongly coupling and

complicated dynamic nonlinear property. For the purpose of balance control of a TWSBR, the state equation is analyzed by Lagrange

method and the controlling system is developed with a STM32 microcontroller in this paper. The proposed regulator aims at provi-

ding optimal performance, improving the stability and achieving robust of a TWSBR. According to the inputs of pitch angle and ve-

locity, the output of a PWM signal is computed using PID algorithm to drive the motor. The simulation experiment shows that the

presented algorithm has better dynamic performance and fast response time. The actual testing on a TWSBR proves the effectiveness

of the proposed method.

Key words: two-wheeled self-balancing vehicle; PID; dynamics model; balance control; STM32
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