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POSITION ESTIM ATION OF UNDERWATER VEHICLE
BASED ON USBL/DOPPLER
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Abstract A Position estim ation algorithm for underwater vehicle is proposed based on the USBL/Doppler to cope
w ith position feedback delay due to the underwater acoustic positioning system. The Kalman filter structure w ith
the state equation and observation equation is established according to the navigation system for underwater
vehicle. M oreover, the theory of adaptive Kalman filter is incorporated into the algorithm in order to enhance the
estimation precision and make the system insensitive to the environment and initial conditions. Simulation result
verifies the validity of the algorithm and conclusion is provided at the end of the paper.
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Fig. 2 Structure of Kalman filter
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Fig. 3

Estim ation( dotted)and real(solid)value in X direction
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Fig. 4 Estimation(dotted)and real(solid)value in Y direction

B3

e 100 200 300 400 500 600

700 800 900 1000

K5 x HWWAETHREZ EKF( )IAE(T )

Fig. 5 Estimation error in X direction, EFK( ) IAE(- )
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Fig. 6 Estimation error in Y direction, EFK("~ ) IAE(- )
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