37 & A3 W H 3 b % #t Vol. 37, No. 3
2011 £ 3 H ACTA AUTOMATICA SINICA March, 2011
. I-I-: | oo Ea -
T BiEN UKF EERNERK TS ASMARS
RTOKBEY K &
EIC - S S B A e 7 ) D AT NN IR CTR =y R b A1 P U B TR LI R =0 -t i et £ L i I L AP B33 S BTN Ay W8 ) e SIS

28R A (Adaptive unscented Kalman filter, AUKF) H /MK FHLARA (Small autonomous underwater vehicle, SAUV)
HERL PR G, BRI T ANROK NP N = YEIS B 2L N RS AR 5 A XA IR 5, B TR OK 5 36 il (S B4 5 T
AUKF 83k, i 505 J i Wz 805 Re 08 0 IR 3N S A RO 1) 12 Z2 5 R AR AR 22 . ) Pl 28 T lE - /R 2 R AR SV
KHNEFE NS KE HLAS NAHERT AT 2R G070 A0 T R s R F Sl 2 e iy

KEEIR BIGNIOERR S IEEAS, NEUK FHLEN, HEAL SRS, dEZlE, RSt

DOI 10.3724/SP.J.1004.2010.00342
Small Autonomous Underwater Vehicle Navigation System Based on
Adaptive UKF Algorithm
SUN Yao' ZHANG Qiang’ WAN Lei?
Abstract Ocean current disturbance and attitude, heading errors can cause uncertain navigation system model error.

To solve the above problem, an adaptive unscented Kalman filter (AUKF) with model error is designed for a small
autonomous underwater vehicle’s (SAUV) dead reckoning (DR) navigation system. Firstly, three-dimensional motion
of SAUV continuous time model is designed. Then, the proposed AUKF algorithm is deduced according to maximum
a posterior (MAP) theory. Finally, simulation results show that the algorithm can overcome the model error caused
by disturbance currents and attitude, and heading errors. Compared with the conventional UKF algorithm, the filter
precision of the SAUV’s DR navigation system in complex sea state is improved a lot by adopting the proposed algorithm.
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Table 1  AHRS device performance parameters
REIRAX o B v Tk
ke 1deg/s 0.02m/s? 0.5 mGauss
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Fig.1 Simulation of ocean current disturbance
field (2D profile)
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Kh, B.(t) = 1.2+ 0.3 cos (0.4t + 7/2); ¢ = 0.12;
A =0.84.

Un(z,y,t) = 86\1;0 (112)
Us(e.p.t) = - 5 (113)
An(@,y,t) = W (114)
Ap(z,y,t) = ‘WE(;@’” (115)
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