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GPS/DR data fusion based on fuzzy adaptive Kalman filter
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Abstract: Standard Kalman filter strongly depends on the system model. Unfortunately, an accurate mathematical

model of GPS(global positioning system)/DR(dead reckoning) system is difficult to set up, so a fuzzy adaptive federated

Kalman filter (FAFKF) is presented for the problem. First, a real-time fuzzy adaptive filter controller is used to monitor the

real value and theoretical value of residual covariance, and adjust the covariance matrices of observation noises towards the

real model by enhancing their consistencies. As a result, the Kalman filter’s tolerance to model error is improved. Then a

fuzzy adaptive data fusion controller is used to evaluate the reliability of each subsystem, and the information distribution

coefficients of each subsystem is computed according to the reliability. Theoretical analysis and experimental data show

that both the precision and fault tolerance of FAFKF are improved.
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5 SE50 25 R K 43 Pr(Experimental results and

analysis)

MBS UEFAFKFN A 801k, AL NN &
L VETE TP 4L S 56 R 5 FAFKERIFKFA 3 5 3 R 1k
ATXF L. PS50 3 7E me B TR 2R b N EA T, SR
HMIGPS R4t 0 74 GPS R4t T el P 11 ey K ek
T 5%, GPS H LA 1) 2R AL BUAL I, RS
Bt 2 AN 1R A AR AR Ak, i L HR T H R R A DA
Bl 6 A B H . e BBl IR e, T 3 s 2 A )
BORG BE AR A AR AR S, (R A - R G 1) 18 ZE A 2T
SBR[ AR i AN W AR Ak

TE ST L5 h, ke — g AL I 19 H 0% 5
S IR HE R 2R In) 67 900G 22 O B R ), K F B
B W% E AT EL150 m, FF ] B 1 356 P A U8 4%
s A ) A7 &SI SRR 437 A A, b B
B HX 1004 Ho b IF 73 ) vk SR AT iR R 22, S50
o &5 R 37, B A LUF H, FKFI 38
{815 2 W] R FAFKF K. 20 4F 57, 761X 10020 30k v,
FKFEF A J7 25 977.59 cm, FAFKF) S8 A 5 7
934.91 cm.

150
100

%% [/ cm
|
W
(=)

i i i i

1
0 10 20 30 40 50 60 70 80 90 100

ok id
3 FAFKF 5 FKFE P % 2 4 L
Fig. 3 Comparison of the errors between FAFKF and FKF
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Fig. 4 Comparison of the tracks between FAFKF and FKF
6 458 (Conclusions)
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