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Research onupright control of the two—wheeled self-balancing electrical vehicle
LIU Xinyu, ZHAO Fengcai, CHEN lJiani, SUN Ning
(College of Automobile and Transportation Engineering, Nanjing Forestry University, Nanjing 210037, China)

[ Abstract] Self-balancing two electric vehicles is a new type of transport in a balanced movement. How to realize the balance
control is one of the major problems of research . In this paper, a dynamic model of a self—balancing two—wheel electric vehicle is
established, and a controller with good control effect and high precision is designed to solve the problem of difficult balance control

of the self-balancing two—wheel electric vehicle. A self-balancing two—wheel electric vehicle upright controller is designed based on
PID algorithm. The results show that the designed controller has good control effect and high control accuracy, which has certain

reference significance for the study of control strategy of self—balancing two—wheel electric vehicles.
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Fig. 1 Simplified model and schematic diagram of force analysis
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Fig. 2 Schematic diagram of traditional PID control
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Fig. 4 PID simulation results when the control parameter Kd=0
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Tab. 1 The meaning of curves corresponding to different Kd values

£k Kp Ki {8 Kd {8
£k 1 - 3000 0 200
ik 2 -3000 0 300
ik 3 -3 000 0 400
£k 4 - 3000 0 500
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(b) Curve of angular velocity change along with time
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Fig. 5 PID simulation results under different Kd values
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Tab. 2 The meaning of curves corresponding to different Kp values

S Kp {8 Ki Kd {4
R - 1000 0 300
ik 2 -2 000 0 300
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