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Analysis on the characteristic of seeker disturbance rejection

rate parasitical loop
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Abstract: The seeker disturbance rejection rate not only severely degrades seeker tracking accuracy, but
also has greatly issues for the missile guidance performance. The generation mechanism of disturbance
rejection rate was analyzed, and the models of disturbance rejection rate caused by spring torque and
damping torque were established. Based on the Routh criterion, the stability zone of parasitical loop was
obtained. The effect of the parasitical loop on effective guidance time constant and effective navigation
ratio was studied. The result shows that the limits for important guidance parameters should be
determined to insure the stability of parasitical loop; both the effective guidance time constant and
effective navigation ratio are changed on the action of parasitical loop. The conclusion is helpful for
engineers at the preliminary stage of guidance and control system design.
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Fig.1 Seeker disturbance rejection rate model
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Fig.2 Disturbing torque model
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Tab.1 Parameters of typical seeker

Parameter Values
Operational amplifier K, 15
Power amplifier K, 15
Inductance L 0.002 8 H
Resistance R 12Q
Torque coefficient K 0.45N-m/A
Motor rotational Inertia J 0.002 4 kg - m?
Angular rate gyro G, 1
Back—EMF coefficient K, 0.18 V/rad - s™!
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Fig.3 Frequency response of disturbance rejection rate model

caused by back—EMF
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Fig.4 Frequency response of disturbance rejection rate model

caused by spring torque
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caused by damping torque
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Fig.7 Disturbance rejection rate parasitical loop model
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Fig.8 Normalized model of parasitical loop caused by spring torque
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Fig.10 Stable boundary of parasitical loop caused by spring torque
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