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Autonomous underwater
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Nonlinear observer,
Extended Kalman filter,

Hydrodynamic
coefficients,

Helical maneuver

The dynamic equations of an autonomous underwagédricke (AUV) are

described as a nonlinear system with multiple hggnamic coefficients whic

strongly affect the performance, maneuverabilitg aantrollability of AUV. On

the other hand, the vals of these coefficients depd on the vehicle speed a

the geometric properties. In this paper, the nonlineawdel identification

problem of NPS AUV I, as a six deg-of-freedom (DOF) autonomot

underwater vehicle, is addressed by using the meaticntinuous-time extended
Kalman filter (EKF) observer with guaranteed comesrce. To this end, ti

hydrodynamic coefficients of AUV are considered th® augmented sta

variables of a six DOF nonlinear model. Based anitipu-output data at the
presenceof the measurement noise of sensors, the statablesi and th

hydrodynamic coefficients cthe nonlinear model in a (path) helicmaneuver,

are suitably estimated by using the EKF observer.oider to analyze tr

numerical performance of the proposmethod, the dynamic equations of

vehicle are introduced, and a comparison is madedas the identified mod

outputs and those of the real mo
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! System Identification

2 Autopilot

% Linear Damping Coefficients

4 Linear Inertial Force Coefficients
® Nonlinear Damping Coefficients
® Planar Motion Mechanism - PMM
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! Computational Fluid Dynamics - CFD
2 Least Squares Identification

® Adaptive Identification

4 Persistent Excitation

® Online
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! Offline

2 Fuzzy Logic and Neural Network Identification
® Neurofuzzy Modelling

4 Support Vector Machines - SVM

® Torpedo-Shaped

® Circulating Water Channel - CWC
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! Lipschitz Continuity
2 Body Fixed Frame
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! Center of Bouyancy
2 Earth Fixed Frame
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! Euler Angles
2 Linear Velocity Transformation
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 Angular Velocity Transformation
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! Process Noise

2 Measurement Noise

8 Gaussian or Normal

4 Uncorrelated

® Cross-Correlation

® Expected Value or Mean
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! Differential Riccati Equation - DRE
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! The Components of the Inertial Forces and Moments
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