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Structure of underwater integrated navigation system
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Block diagram of strapdown inertial navigation system
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WANG Qi, et al. Application of federated Kalman filter to integrated navigation system of small autonomous underwater vehicle.
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Fig.3  Principle of fixed-direction four-beam sonar system
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Fig.4 Block diagram of terrain-aided navigation system
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Federated Kalman filter for navigation system
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Fig.5 Block Diagram of federated filtering for

AUV integrated navigation
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Simulation experiments
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Fig.6  Error curve
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Application of federated Kalman filter to integrated navigation
system of small autonomous underwater vehicle

WANG Qi'  YANG Changsong'
1 School of Information and Control technologies, Nanjing University of Information Science & Technology, Nanjing 210044

Abstract To improve the position precision of underwater vehicle, an integrated navigation system is proposed,
which is composed of strapdown inertial navigation system, terrain-aided navigation system, Doppler navigation sys-
tem. Error models of navigation systems are proposed and federated Kalman filter is adopted in the information fu-
sion. Simulation experiments were carried out according to the measurement equations. Simulation experiments show
that federated Kalman filter can improve the precision and stability of the navigation system,and satisfy the naviga-
tion requirements.

Key words strapdown inertial navigation system ;terrain-aided navigation ;integrated navigation system ; federated

Kalman filter



