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Fig.2  Schematic of strapdown inertial navigation system
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Fig. 3 Error curve of integrated SINS/CNS/DNS navigation system,with (a) for east velocity, (b) for north velocity,

(¢) for heading angle, (d) for pitching angle, (e) for rolling angle, (f) for latitude,and (g) for longitude
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Application of SINS/CNS/DNS integrated
navigation in ship navigation system

LI Dong' WANG Qi LIU Chenggan® ZHU Zhefu®

1 College of Physics & Electronic Engineering, Changshu Institute of Technology ,Suzhou 215500
2 School of Information and Control, Nanjing University of Information Science & Technology, Nanjing 210044

Abstract Precise navigation & positioning is a key issue for ship navigation.The principles of strapdown inertial
navigation system( SINS) , celestial navigation system ( CNS) , and Doppler navigation system ( DNS) are given,and
the state equation and measurement equation of information fusion are given in detail. Data including the position
and attitude information provided by the CNS,and ship velocity information acquired by Doppler velocity sonar,are
integrated with the SINS to improve the accuracy and reliability of ship navigation.Simulation experiment is carried
out for the integrated navigation system,and the simulation results show that the fuzzy adaptive Kalman filter has
high convergence speed and certain fault tolerance , which can improve the accuracy of the integrated ship navigation
system.
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