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Control of Focusing System of Stepper Motor Based on Dynamic Programming

KUANG Xianyan, ZHOU Yalong, WU Yugang
(College of Electrical Engineering and Automation, Jiangxi University of Technology, Ganzhou 341000, China)

Abstract: To solve the problems of slow focusing in a stepper motor lens, caused by a stepper motor used
for low-frequency driving, and the lack of focus, caused by an out-of-step stepper motor used for
high-frequency driving, the open-loop control algorithm of a stepper motor for an STM lens is designed by
analyzing the motor's acceleration and deceleration action and its acceleration-deceleration curves during
the focusing process. Based on the constant speed of the motor during the unit control period, the
algorithm transforms the position control problem of the stepper motor into a pulse output problem in the
unit control cycle, which realizes a skillful combination of speed control and position control. The control
circuits are built for the STM lens focusing motor. The experimental results show that this algorithm can
improve the open-loop control precision of the stepper motor, effectively suppressing the out-of-focus
problem caused by overshoot and out-of-step stepper motors.

Key words: STM lens, stepper motor, dynamic programming, acceleration-deceleration curve, position
control
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Table 1 Displacement error of one-way step

Pulses Target trip Actual trip Time/ms
40 500 498 125
60 500 490 83.3
80 500 487 62.5
100 500 470 50
120 500 350 41.7
150 500 169 30
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Table 2 Specific parameters of stepping motor

Parameters Value

Voltage range DC 5.0 V(range from 3.0 V to 6.0 V)

Coil impedance 20Qx7%

Number of phase 2 Phase

Step angle 18°/Step

Force 350 g(AT 550 pps 5.0 V)

Temperature range —40C to70C

Maximum speed More than 2000 pps
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Table 3  Solution sequence of 2000 pulse steps

Acceleration phase 0 4 13 22 29 37 44

51 58 64 70 75 80 8 88 91 94 96

Deceleration phase 9% 94 91 88 84 80 75

70 64 58 51 44 37 29 22 13 4 0

4 4000 FikH 2 I I B )
Table 4 Acceleration phase sequence of 4000 pulse steps

38 45 51 58 64 70 75 80 84

Acceleration phase
88 91 94 96 98

99 100 100 100 100 100 100 100 100
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Table 5 Conventional open loop control of stepping motor

Target trip Speed/pps Time/ms Actual trip
40 150 595
600
100 60 560
40 250 990
1000
100 100 975
40 500 2000
2000
100 200 1958
40 1000 3994
4000
100 400 3910
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Table 6 Dynamic programming and open loop control of

stepping motor

Target trip Time/ms Actual trip
600 140 599
1000 180 1001
2000 260 2003
4000 420 4001
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