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Abstract

This article applies Lagrangian mechanics theory to analyze the kinematic mathematical model of
a two wheeled-self balancing robot, and designs a sliding mode control method with interference
terms. The controller can be used for longitudinal speed control and steering control of two
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wheeled-self balancing robots. In response to the situation where nonlinear factors cannot be ac-
curately modeled, online interference estimation technology is used to estimate the interference
term in the system. As a feed forward compensation term, the sliding mode controller is feed for-
ward compensated. Only the upper bound of the interference term and its estimation error needs
to be calculated, and the accuracy and robustness of the system are improved. The asymptotic sta-
bility of the system was demonstrated using Lyapunov stability theory. Finally, the proposed con-
trol algorithm was applied to a two wheeled-self balancing vehicle. Simulation results showed that
under interference conditions, the control algorithm could quickly restore the robot to its equili-
brium state.
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Figure 1. Two wheeled-self balancing robot coordinate system
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Figure 2. Two wheeled-self balancing robot position tracking

curve over time
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