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Abstract: Miniaturization and high dynamics are the development trends of infrared imaging stabilization
platform technology. Owing to a small moment of inertia, traditional PI(Proportion Integral)-type current
loop control cannot completely overcome the slope interference of the back electromotive
force(back-EMF), which will reduce the dynamic response of small inertia infrared stable platforms.
Concurrently, balancing dynamics and anti-disturbance performance is another difficulty with regard to
high dynamic and small inertia infrared stable platform technology. To solve the a forenoted problems, a
composite current control method based on dead-beat predictive control and extended state
observation(ESO) is proposed in this paper, which effectively improves the dynamic response and
anti-disturbance ability of small inertia infrared stable platforms. Simulation and experimental results
show that the composite current control method reduces the settling time of the current loop of a small
inertia infrared stable platform by 1/3. It also improves the dynamic performance and anti-disturbance
performance of the speed response, and has good performance robustness.
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Table1 The parameters of the PMSM

Motor parameter Value Unit
Moment of inertia 0.0069 kg-m?
Rated voltage 24 \Y
Armature resistance 0.63 Q
Armature inductance 4.73 mH
Flux linkage of permanent magnets ~ 0.075 Wb
Number of pole pairs 16
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Fig.4 The current response curve of dead-beat predictive control
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Table 2 Comparison of speed following performance based on two current control methods

Given speed Performance Pl Composite control
Settling time 15ms 9ms
1r/min Response lag time 4ms 1.8ms
Following error range +0.32°/s +0.17°/s
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Steady-state speed Performance PI+ESO Composite control
. Speed fluctuation 24.3% 15.5%
1r/min o
Recovering time 22ms 13ms
. Speed fluctuation 5.33% 2.92%
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Recovering time 0.105s 0.047s
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