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Line-of-sight high-precision stabilization technology of remote
infrared detection system

Xu Qingging?, Liu Wei? Ji Ming!, Yang Guang?, Yin Mingdong®, Li Hongguang!
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2. Equipment Development Office of Army Airline in Headquarters of the General Staff PLA, Beijing 100012, China)

Abstract: Stabilization accuracy of the line-of-sight is one of the key specifications of the remote
infrared detection system, which is mainly determined by the servo loop bandwidth and isolation. In this
paper the composition of the remote infrared detection system was described, the principle of two-level
stabilization techniques based on FSM was analyzed, coarse stable platform electromechanical model, fine
stable platform electromechanical model, the optical transfer function model and the control system
transfer function were established, through the analysis of bandwidth and isolation transfer function, the
boundary conditions of the disturbance compensation were explained in detail, stabilized ability of the
two-level stabilization and common stabilization were contrastly analyzed. Simulation results show that
the bandwidth of stabilization loop reaches about 200 Hz, isolation is superior to -66 dB at 1 Hz,
Stabilization accuracy reached 12 wrad by actual test, meet the requirements of remote infrared detection
system for stabilization accuracy.
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Fig.1 Structure of two-level stabilization
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Fig.2 Schematic diagram of two-level stabilization
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Fig.3 Kinematics of mirror/LOS rotation
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Fig.4 Diagram of FSM control system
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Fig.5 Control block diagram of two-level stabilization
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Tab.1 Static parameters
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Unit Typical values
Resistance Q 8
Inductance H 0.0011
Moment of inertia kg - m? 0.4
EMF V/(rad s 5.426
Torque coefficient nm/A 5.417
Velocity rad/s 57.5
Voltage \Y 28
Current A 6
Current factor VIA 2.5
Gyro bandwidth Hz 100
Gyro damping - 0.7
Gyro factor V/(rad-s™) 15/m@
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Fig.8 Test system
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