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Effect of ground attack strapdown guided weapons seeker

disturbance rejection rate on the performance of guidance system
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Abstract: According to the problem of disturbance rejection rate (DRR) with strapdown imaging seeker,
the transfer functions of DRR due to different scale and dynamic error between detector and angular rate
gyro were established. With Routh criteria and coefficient freezing method, the stable region of guidance
system with disturbance rejection rate parasitic loop(DRRPL) was analyzed, the value range of scale error
and dynamic error under different non dimensional time was presented. The effect on guidance accuracy
of DRR was studied by adjoint method. The research can provide technology reference to the guidance
and control system design of strapdown guided weapons, more attention should be paid on the positive
feedback situation of DRR.
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Fig.1 Principle of LOS rate calculation
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Vim-s™! V.V, T,/s N T./s
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Tab.2 DRR of guidance system stability region

Scale factor error Dynamic error

T, R R M M
Inf 14.7% 63.7% 0.27 4.72
10 9.7% 63.7% 0.27 4.70
5 7.1% 63.7% 0.27 4.65
3 4.1% 63.7% 0.27 4.52
Feedback Positive Negative Positive Negative
form feedback feedback feedback feedback
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Tab.3 Disturbance value of guidance system

Interference factor Symbol Parameter
Scale factor error R +5%
Dynamic error M 0.8,1.2
Velocity direction error & 5°
Seeker zero bias Ag 0.1°
Seeker angle noise K 2x107" rad’/Hz
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Tab.4 Miss distance of guidance system under

disturbance

Inducement of DRR Feedback form y/m ya/m yan/m  y/m

Positive 018 0.15 027 0.36
feedback ' o ' -
Scale factor error

Negative

0.07 0.01 0.05 0.06
feedback
Positive 0.08 0.04 0.10 0.13
feedback ' ’ ' ’

Dynamic error

Negative - 12 001 0.00 0.19
feedback ' ’ ' ’
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