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Research on under water vehicle adaptive Kalman filter

LI Ye,CHANG Wenrtian, WAN Le , SUN Yushan
(College of Shipbuilding Engineering, Harbin Engineering University , Harbin 150001, China)

Abgtract :AUV postion and velocity sensors are affected by environment. Datafiltering isone of important
problems of AUV motion control. Discrete basc Kal man filter equationis given. Two loopsof Kal man fil-
ter : plusloop andfilter loop are described. AUV state equation and measuring equation are founded. Data
from AUV sensors are disposed by adaptive Kalman filter with fading exponent. Fading memory exponent
isintroduced. New data are emphasized for time-varied data. This method avoidsinaccuracy by system er-
ror and measuring error. Filter effect analyss proves that the method is eff ective.
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Fig.1 Two calculating loops and updating processes of Kal man filter
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Fig.2 Architecture of adaptive Kalman filer

1/ K,
1
2 a(k)

R(k)Q(k)’ £(K) 5, B Bb o< bl
1) i:k =1, Bi:dkbi,dk:(l'b)/(l-bk-l)’
a(k = ‘H(k- Dalk- 1) + X(KK - i=0,1, k

b 1- di s
D (k,k- 1) X(k- k- 1)] . (11 k-1
1K,
2)
oK = i[(k- Do(k- 1) + 60 = (1- dnatk- D + da[X(K B -
K(Ke (Ke " (k) K (K + P(K K - ®(k,k- 1) X(k- Vk-1)]. (15)
®(k, k- 1) P(k- UV k- )P (Kk- 1)]. Ok =[(@Q- de1)Q(k- 1) + de1]

(12) [ K(KE (KeT (K K (K + P(K K -



v/m-s!

D(k,k- )P(k- Uk- DP"(K k- 1)]. (16)

MK = (1- der)®(k- 1) + dea[Y(K - 5
H(k) X(K k- 1)]. (17) ,
R(K = (1- de1) R(k- 1) + deife (KET - ,
H(K P(K k- 1) H (K ]. (18)
2005 9 ,
[1] ,

[J]. , 2002, 20(3) : 34 - 38.

L U Jiancheng, XU Yuru. A filtering method with neu-
ral network for underwater vehicle [J]. Ocean Engineer-
ing, 2002, 20(3) : 34- 38.

[2] WANG Y F,HAN XL ,HU H Z Sudy on federated
architecture for GPS INS TRN integrated navigation
system [J]. Journal of Systems Engineering and Elec-

0.0 0.0 02 tronics 2000 ,11(1) :75 - 80.

[0 025]. [3] SASIADEKJ Z, WANG Q,ZEREMBA M B. Fuzzy a

doptive Kalman filtering for INS GPS data fuson [A].

. In:Proc 15th |EEE International Symposum on Intelli-

3 4 gent Control[ C]. Patras, Greece, 2000.

0.25 0.0 0.0
0.0 0.25 0.0],

[4] : . [M].
,2002.
o [5] : ; :
).401
[M]. : ,1998.
0.35¢
0.30} L] '
- [D]. : , 2000.
0.25¢
o 8750 MA Yan. Information amalgamation in multi-sensors
E ():5 JEE W combined navigation [D]. Nanjing: Nanjing Universty
()Al;) — BN of Aeronautics and Astronautics, 2000.
0.05
,1978
0 A . '
[ 200 400 600
-0.05
FHERL /s . Email :liyelijing @yahoo.
3
Fg.3 Longitudina velocity filter curves
0.025 kil
o EE i
) —; 3, =
0.015 , ,1964 , ,
0.010
0.005
0 ’
-0.005 600 )
-0.010
=0.015 TRES /s




