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Design of Open-Loop Focusing System of Stepper Motor
Based on Fuzzy Control
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Abstract: To address the requirements of high precision and high reliability in focusing systems of infrared
thermal imagers, this paper proposes an open-loop focusing system for stepper motors based on fuzzy
control. The system is composed of a TMS320F28069 microcontroller unit, a TMC260 stepper motor driver,
and a peripheral circuit. In order to fulfill the precise positioning requirements of the focusing system, a
speed control strategy is proposed for the stepper motor based on fuzzy control, along with a description of
the hardware circuit design. Our experimental results confirm the feasibility of the system for practical use.
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F 2 B R IR Table 2 Confirmation of fuzzy controller
location —1 —0.5 0 0.5 1 15 2 2.5
—0.999 —0.967 0 0.0696 0.985 0.999 1 1
) ©) ©) ©) ©) ©) ©) ©)
—0.999 —0.967 0 0.0696 0.985 0.999 1 1
(0.1) (0.1) (0.1) (0.1) (0.1) (0.1) 0.1) 0.1)
—0.999 —0.979 —0.352 —0.283 0.632 0.646 0.992 1
(0.15) (0.15) (0.15) (0.15) (0.15) (0.15) (0.15) (0.15)
—1 —1 —0.999 —0.93 —0.015 0 0.978 0.999
state 0.2) 0.2) (0.2) (0.2) (0.2) (0.2) (0.2) (0.2)
(speed) —1 —1 —0.999 —0.93 —0.015 0 0.978 0.999
(0.4) (0.4) (0.4) (0.4) (0.4) (0.4) (0.4) (0.4)
—1 —1 —0.999 —0.959 —0.416 —0.408 0.57 0.592
(0.55) (0.55) (0.55) (0.55) (0.55) (0.55) (0.55) (0.55)
—1 —1 —1 —0.981 —0.737 —0.734 0.244 0.266
(0.6) (0.6) (0.6) (0.6) (0.6) (0.6) (0.6) (0.6)
—1 —1 —1 —1 —1 —1 —0.022 0
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Table 3 Technique parameter of HLM28H43-12-905 Linear

Actuator

Technique term

Technique parameter

Step angle 1.8°

Step 0.0254 mm
Minimal thrust 1.5kg at 300 pps
Wiring Bipolar
Operation voltage 12V
Current/phase 0.18A
Resistance/phase 68.5Q
Inductance/phase 39mH
Power consumption 42W
Rotor inertia 9.0 gcm?
Weight 1199
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