438 % A1 4 M & ¥ 4l Vol. 38 No. 11
2017 411 H Chinese Journal of Scientific Instrument Nov. 2017

BERS/ XYSH/ ARAREEASSMES

FREAV R KR R
(1. ST (BRI S TREBE LSt 100191 2. el SUAFACBE 16HT 471009)

& E AR TS A TS e SRR K SC T A R FLAE TR 3k (SINS/CNS/SAR) & St R 58, £ %K 5 6 T &
Ge R B B MR R DL R LA A RS AT IR, 28 1 TR S F P %) SINS/CNS/SAR 4 SR FHAR etk e,
LRNVERY 0 /R BT (UKE) 7 ik b A T4 F Uk il #5 AOIE I , AR £ Mk B A R TG 0 vk SE A A S b, IR 5 T R GRS RS, T+
VEIE AR Z (A 15 B R B R BRI T B 0 T R 7 S R Y B U D 2, KORISR T RGBS M S it 48 T —Fh
BT SORA B2 S48 050, (A T AU BE AR o B A SE 0 B S SR WA A S R X T AL 5 S 25 KA RATER
B HATAR SRS M & SR GEAVEGE F T80 588, 1l T AWML — LE K i €A 78% , Hoa s K TR A (.
SRR P BRI RS/ B LR TR s O R R 2 IR A S

hE %S TH702 XEFERIRE: A EXREZERSEKD: 590.2010

SINS/CNS/SAR integrated navigation system
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Abstract: A SINS/CNS/SAR integrated navigation system suitable for cruise missile is designed in this paper. Aiming at the
requirements of high precision and autonomy of the navigation system and the characteristics of uniform speed and constant height flight of
cruise missile, the engineering practicability of the project is highlighted. The nonlinear modeling is adopted for the SINS/CNS/SAR
integrated navigation and the nonlinear UKF method is used to perform the filtering of the sub-filters. The nonlinear model and filter
method are more practical, so the system accuracy is improved. In the information fusion process among the sub-filters, the federal filter
based on the information allocation factor is selected to adjust the system in real-time, which greatly enhances the fault tolerance and real-
time performance of the system. A new method for computing observability is proposed and the observability computation is simplified. The
digital and hardware in the loop simulation experiments show that the integrated navigation system is very suitable for the high altitude long
endurance flight environment of cruise missiles. The integrated navigation system is not only suitable for cruise missiles, but also has great
engineering value for some other long endurance aircrafts, such as UAVs, and has great engineering application value.
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Fig.1 The SINS/CNS/SAR integrated navigation

system structure block diagram
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Fig.3  North position error under different

combination modes
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Fig.4 East position error under different

combination modes
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Fig.5 North velocity error under different

combination modes
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Fig.7 Pitch angle error under different combination modes
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Fig.8 Roll angle error under different combination modes
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Fig.9 Yaw angle error under different combination modes
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Fig. 10 Hardware in the loop simulation experiment system
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Table 5 Integrated navigation error
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