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Fig. 1 Structure diagram of solar biaxial tracking system for

solar light source
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Fig. 2 DC motor armature equivalent circuit diagram
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Fig. 3 System response & error analysis of adaptive
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Table 2 Effect comparison between PID and adaptive
Runge-Kutta PID controller
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A SOLAR DOUBLE-AXIS FOLLOWER SYSTEM BASED ON
RUNGE-KUTTA METHODS ADAPTIVE PID CONTROL

Gu Zhonghao, Li Shujuan, Wang Chao, Yang Xuan, Bu Wenhao, Li Yan
(School of Mechanical and Precision Instrument Engineering , Xi” an University of Technology, Xi’an 710048, China)

Abstract: The working principle of the dual-axis tracking system of the solar light source is discussed. Based on the
azimuth- based transmission mechanism of the DC motor, the mathematical model of the azimuth angle transmission
mechanism is established. The adaptive PID control based on the Runge-Kutta method is proposed and simulated in Matlab.
Compared with the traditional PID control and the adaptive PID control based on the Runge-Kutta method, the simulation
results show that the adaptive PID control system based on the Runge-Kutta method is faster and more stable, with strong
robustness which is suitable for use in the control model of the azimuth drive mechanism.

Keywords: solar tracking system; mathematical model; computer simulation; Runge- Kutta methods; adaptive PID

control



