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Abstract: In the process of underwater integrated navigation of strapdown inertial navigation
system (SINS), the accuracy and robustness of Huber-based robust filter (HRKF) will degrade
when choosing the tuning factor as a fixed value in the non-Gaussian cases. To solve this problem,
a Huber-based robust adaptive algorithm (HRAKF) with adaptive tuning factor based on Mahal-
anobis distance (MD) algorithm is proposed. The normal/abnormal measurements are firstly iden-
tified by using MD algorithm, and then adaptively estimate the tuning factor according to the char-
acteristics of the measurement noise based on the relationship between ¥, and 7, , . Finally, the
Huber weight function is obtained to modify the measurement noise covariance by using 7, . The
underwater integrated navigation experiment is carried out by the Kalman filter (KF) , HRKF and

HRAKF based on 8000s ship test data, respectively. The experiment results demonstrate that the
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precision and robustness of HRAKF are higher than that of KF or HRKF under the conditions that

the measurement is contaminated by outliers or thick-tailed non-Gaussian noise.

Key words: Strapdown inertial navigation system; Underwater; Non-Gaussian; Huber; Tuning

factor; Adaptive
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