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Position closed loop control of stepper motors based on
arctangent function

ZHOU Wenlin'*?*, QIAN Junzhang®, JIANG Ping>’, LI Xin®>"
1. School of Optoelectronic Science and Engineering, University of Electronic Science and Technology of China,
Chengdu 611731, China;
2.National Laboratory on Adaptive Optics, Institute of Optics and Electronics,
Chinese Academy of Sciences, Chengdu 610209, China;
3.University of Chinese Academy of Sciences, Beijing 100049, China

Abstract; The high-precision position closed-loop control of stepper motors usually use field-oriented control. This
method requires high-precision models of motors, however stepper motors are complex nonlinear systems, and high-
precision models are difficult to obtain. In order to solve this problem, a pulse frequency modulation controller
based on arc tangent function is proposed in this paper. This algorithm does not need accurate mathematical model ,
and its turning parameters have clear physical significance, which can be calculated according to the control re-
quirements. The experimental results show that when tracking the sinusoidal signal 8, =450sin(0.628¢) , the track-
ing errors ( peak-peak value) of the arctangent control algorithm is reduced by nearly 42% compared with the PI

control algorithm, which provides a new idea for the position closed-loop control of stepper motors.

Keywords : stepper motor ; proportional integral control ; position closed-loop control; arctangent function; pulse fre-

quency control
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