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An INS Position Error Cooperative Modification Method Based on Passive
Observation to Unknown Feature Target of Missile Formation

KOU Kun-hu, ZHANG You-an, LIU Ai-li
( Department of Control Engineering ,Naval Aeronautical and Astronautical University, Yantai 264001, China)

Abstract ; In absence of other navigation systems, INS errors of missile formation will cumulate continuously with time.
According to the assumption that multiple INS errors of missile formation basically obey Gaussian distributions with zero
mean, a novel INS position error cooperative modification method is proposed based on passive observation to a unknown
feature target of missile formation. Firstly, the position of unknown feature target is cooperatively located by using LOS
angle information and INS position. Then INS localization errors of missile formation are modified based on the estimated
feature target position, LOS angle information, LOS angle rate information and INS velocity. Finally simulation results
validate that this method is effective.
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Fig.1 Sketch map of multi-missiles INS error
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Table 1 INS position and velocity error before modification
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/m /m /m /(ms™!)  /(ms™1)
1 296 196 -120 2.2 1.8
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3 -137 =272 -198 -1.4 -2.1
4 177 261 -111 1.5 2.5
5 -164 295 222 -1.4 2.3
6 -270 -200 -159 -2 -1.6
7 175 102 200 1.5 1
8 -220 230 285 -1.3 1.4
9 -242 -175 -102 -1.9 -1.5
10 187 -157 -183 1.6 -1.2
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Table 2 INS position accuracy after modification

8%, /m 8y, /m 8z, /m
1 31.4398 -27.2422 21.7986
2 40.0021 -17.1419 22.4880
3 30. 5869 -28.0548 21.7635
4 21.3106 -30.9882 19.4862
5 19.9067 -30.9092 19. 0968
6 43,3881 -38.1746 22.3699
7 28.9922 -22.0492 21.1800
8 35.3447 -29.4462 21.7429
9 41.7017 -30.6453 21.2374
10 37.4232 -29.8307 20.7391
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