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Application of Kalman filter in suppressing torque disturbance
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Chinese Academy of Sciences, Changchun 130033, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In O-E stabilization turret, the stirling cooler’s disturbance and axis’s friction torque are both
the main disturbance. Considering the traditional control methods are insufficient to restrain the above two
kinds of disturbance, Kalman filter algorithm was introduced to the photoelectric stabilized turret in this
paper, its role was to use the recursive algorithm to filter the system and random measurement noise. The
simulation results prove it effective. Compared with the classic PID regulator, the regulator based Kalman
filter can improve the stable precision from 40% to 1% . The goals to improve the stability and to
overcome the noise interference are realized.
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Fig.2 Schematic diagram of DC torque motor
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Tab.1 Physical meaning of the parameters of the

motor model

Symbol Physical meaning
uJV Input voltage
L/H Armature winding inductance
/A Armature current
RJQ Armature winding resistance
O/rad s~ Motor speed
M,/N-m Electromagnetic torque
K,/V-s-rad™ Coefficient of EMF
K/N-m-A™" Motor torque coefficient
J/kg - m* Rotary inertia

f/N-m-rad™"-s!

MJ/N-m-A~

Viscous friction coefficient

Load disturbance torque
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Fig.3 Motor system structure diagram
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Fig.4 Structure diagram of Kalman filter considering model noise

and measurement noise
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Fig.6 Input and output signal curve before Kalman filter
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Fig.7 Input and output signal curve after Kalman filter
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Fig.8 Control diagram of electro-optical platform frame rate loop

based on Kalman filter
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Fig.9 Step response curve of speed loop without Kalman filter
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Fig.10 Step response curve of speed loop based on Kalman filter
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Fig.11 Friction angular velocity superimposed onto the gyro

feedback signal
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Fig.12 Angular speed of photoelectric platform infrared detector

for the Kalman filter simulation
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