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Abstract

Aiming at the problem of multi-sensor system fault detection and isolation, an INS/GNSS/vision
integrated navigation system is designed based on federated filter structure. In view of the soft
fault and hard fault of the sensor data that may appear in the system, the residual Chi-square test
algorithm and SPRT (sequential probability ratio test) algorithm are combined to detect the resi-
dual error of the filter. The fault correlation sub filter is isolated after finding faults, and the fil-
tering system is reconstructed, and the filtering result of the reconstructed system is used as the
initial filtering value of the next time. The simulation results show that this method can detect the
fault in time, isolate the fault part and complete the system reconfiguration, ensure the position-
ing accuracy of the system and improve the reliability of the system to some extent.
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Figure 1. Structure diagram of federated filter
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Figure 2. Fault detection and isolation module based on federated filter
structure
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Table 1. Detection threshold table
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Ppm 1 2 3 4 5 6 7 8 9 10
0.95 0.004 0.10 0.35 0.71 1.14 1.63 2.17 2.73 3.32 3.94
0.50 0.46 1.39 2.37 3.36 435 5.35 6.35 7.34 8.34 9.34
0.20 1.64 322 4.64 5.99 7.29 8.56 9.80 11.03 12.24 13.44
0.10 2.71 4.60 6.25 7.78 9.24 10.64 12.02 13.36 14.68 15.99
0.05 3.84 5.99 7.82 9.49 11.07 12.59 14.07 15.51 16.92 18.31
0.01 6.64 9.21 11.34 13.28 15.09 16.81 18.84 20.09 21.67 23.21
0.001 10.83 13.82 16.27 18.47 20.52 22.46 24.32 26.12 27.88 29.59
v, =12k, BTSSR
2 — \2
(5 -%) ~(x-%)
L(k)=ex P d 16
(k) p{ 20 ] (16)
XFR6) PN AR5, w13 X HASR LA
L3 (x.—x )2—(x.—)_c )2 k(f —-X )2
/1 k _ i 0 i k _n k 0 17
B w
Zi bRk, USREE A (k) BB HETHSR A0
— 2
X, — X,
(k)= EM
2 o;
_ k-1_ 1
X, =—k X, +;xk (18)
k—-1,_ 2
0_1? = 51371 +T(xk—l _'xk)
KU BIME T (H, ) BiRE R P MR p 152, 1 Wald 5 EBER L8] T 15
1-P
T(H1)=ln[ me] (19)
A R T Ry
Alk)>T(H Wi

3.4. BREWNEE

H Tk 7y R i A S 5E SPRT G AN [F) A 28 Wb ) Uk, AR SR T — Pk 2y *-SPRT

BRE b A N 5, PRUE SRR PR HE R, Ml 3 pros.

ORI e A B I, RS A5 R O 05 AT AR R A RS, A IS SR Dy 1, AR SEAS 45 2R 1.

2, R AR P R R

1. B2y Rl s 1, SPRT RO 1o WORhoR I S0 0 ARl b, 58 R G8 LARIE S, A

DOI: 10.12677/mo0s.2018.73019 158

RS


https://doi.org/10.12677/mos.2018.73019

HHPR &

LRl

WY 4R 3

LRl EEY

SPRT
Lol

Figure 3. Structure diagram of joint fault detection algorithm
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Figure 6. Position error without fault
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Figure 7. Fault detection value and fault determination result
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Figure 8. Position error without fault detection and isolation
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