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Engineering calculation method of strap—down seeker disturbance

rejection rate index

Yan Qintao, Xia Qunli, Qi Zaikang, Lu Tianyu
(School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In order to calculate the engineeized disturbance rejection rate (DRR) amplitude index
accurately, the terminal guidance loop was introduced into the model of disturbance rejection rate parasitic
loop. For the influence of the positive feedback disturbance rejection rate amplitude under the six
common error models, a calculation method of terminal guidance time remaining used for working in the
guidance loop was presented. These were classified to three types for the constant target maneuver and
initial angle error, random target maneuver, glint noise and faded and receiver noise, the relationship of
relative speed ratio, the disturbance rejection rate amplitude and dimensionless miss distance was obtained,
and the disturbance rejection rate amplitude index was estimated by the overall judgment of the miss
distance value time, margin limits, miss distance change trend and practical value, which provide
references for engineering application.
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Fig.1 Model of disturbance rejection rate parasitical loop on guidance loop
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Fig.2 Stability boundary of disturbance rejection rate under different

guidance time
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Error source Model
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Fig.3 Amplitude of disturbance rejection rate on different guidance time
remaining
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Tab.1 Amplitude of disturbance rejection rate on

different terminal guidance time remaining

T 10 9 7 5
T.=3 0.0268 0.0259 0.023 4 0.0193
T.=4 0.02 0.0195 0.017 7 0.014 7
T.=5 0.161 0.0156 0.0142 0.0119
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Fig.4 Dimensionless adjoint system of guidance loop under different error sources
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Fig.5 Contrast of dimensionless miss distance due to target uniform

maneuver and target random maneuver
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Tab.3 Types of disturbance rejection rate influence

on different errors

Error type Name Value of miss distance

Target uniform Angular deviation

1 L . Oscillating
maneuver  of initial velocity
Target random . . .
2 g Glint noise Monotnically
maneuver
3 Receiver noise ~ Fading noise No consideration
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Tab.4 Effect of disturbance rejection rate on miss distance under different error sources

Features T.=3 T,.=4 T.=5 T,=3 T.=3 T,=3
error type multiple of guidance multiple of guidance multiple of guidance dimensionless Error value dimension miss value of
time constant time constant time constant miss distance distance/m  DRR/%
Unif
fort 8.5 8 7.5 15 4,=29.4 m/s(3g) 4.0 2.53
maneuver
Random maneuver 8 7 6 1.6 a,=29.4 m/s*(3g) 4.2 2.48
Angular deviati
ngwar deviahion 8.5 8 7 2.2 £=1°,V,=600 m/s 3.14 2.53
of initial velocity
Glint noise 7.5 6.5 6 6 D5 =0.929 m*/Hz 10.5 2.16
Receiver noise 10 10 10 350 Dpy=2x107"rad*’Hz 1.8 2.67
Fading noise 10 10 10 53 @y=2x10"rad*/Hz 1.2 2.67
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