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An improved self-adaptive Kalman filter algorithm and its
application in integrated navigation systems for AUV

Sun Yushan, Li Yueming, Wan Lei, Pang Yongjie
(National key Laboratory of Science and Technology on Underwater Vehicle,
Harbin Engineering University, Harbin 150001 )
Abstract

According to the working characteristics of autonomous underwater vehicles ( AUVs) and their navigation re-
quirements when performing underwater tasks, the architecture of integrated navigation systems for AUVs based on
dead-reckoning was designed. The motion equation and the observation equation of underwater vehicles were con-
structed, and a self-adaptive Kalman filter was adopted for processing the data from underwater vehicles’ sensors.
To overcome the disadvantages of the self-adaptive Kalman filter, the forgetting factor was introduced based on the
fading exponent method, and the residual prediction algorithm was used for computing the optimal forgetting factor.
And some measures were taken to ensure the half positive of the matrix of system noisy estimation and the positive of
the matrix of measure noisy estimation, which can avoid divergence. The sea experimental results show that the im-
proved self-adaptive Kalman filter method is effective, and can meet the AUVs’ demand in navigation and positio-
ning when they carry out underwater missions.

Key words; autonomous underwater vehicle ( AUV ), integrated navigation, dead-reckoning, self-adaptive
Kalman filter
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