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Controllability of “BD-1” /INS integrated navigation algorithm

GAO Faqin, HUANG jing
(School of Information and Electronic, Zhejiang Science-Tech University, Hangzhou Zhejiang 310018, China)

Abstract: To improve the position precision of the integrated navigation system, this paper investigates the major factors
that affect the errors in the position prediction algorithm for “BD-1 Twin-star” and INS integrated navigation system. We
demonstrate the significance of the controllability through an example, and derive the controllable conditions for Kalman
filter based on the integrated navigation system model and the definition of controllability. Next, we introduce the concept
of controllability degree for the state of the filter for evaluating the controllability. Finally, simulation is carried out for
the controllability and the controllability degree of each state of the “BD-1 Twin-star” and INS integrated navigation
model. The prediction precision of each state is analyzed, and the relevant factors are determined. These conclusions can
be applied to the design of the position filter model for the “Double-Star” and INS integrated navigation system in raising

the position precision.
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lability analysis)
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5 WREZE M B2 Hr(Controllability anal-
ysis of states)
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Table 1 Parameter of first-order Markov process
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Fig. 1 Controllability of positioning in each axis

WA, AT T ISR E &
AT S TOUIN 2D ON A% T2 L R 5, 4518

1) 3Bl B A7 R 22 L IR T B e
R RN A RIEGY RSP O A
UK, BEARA B 20 BN (1 38 KT W 2l /S, 2
W E1~8F 7, B AR bR D T F 44 P A, R AR
BRIN [ B D A v PR O, il A D I T 2D
HON IIHER, D8I A IR R (1 TN R 22 oK K.

a0l
— ZR )R AT B (3R B4 J)
35t - - JEFTHERE AT R CREA )
O L R R T (5 )
= o,sh
? 2-0_
15f
1of
0.5 N '

8 10 12 14 16 18
N/

2 R RS R P
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Fig. 5 Controllability vary of positioning in each axis with the effect of drive moment
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Fig. 8 Controllability of attitude in each axis
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Table 2 Effect to state controllability of external-drive force error change
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Table 3 Effect to state controllability of external-moment error change
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