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Robust Kalman Filter and Its Application in Ultrashort Baseline Underwater Positioning

LUO Cai-zhi', YANG Kun’, XIN Ming-zhen', WEI Jin-jin', ZHANG Kai', YANG Fan-lin'
1. College of Surveying and Mapping Science and Engineering, Shandong University of Science and Technology, Qingdao 266590, China;
2. Tianjin Research Institute for Water Transport Engineering, Ministry of Transport, Tianjin 300456, China

Abstract: The ultra-short baseline positioning system based on the principle of ranging and orientation has
the advantages of high integration and easy operation. However, in dynamic positioning environment without
redundant observation, the gross errors that exceed the positioning accuracy requirements often appear in the ultra-
short baseline positioning results due to the reliability of peripheral sensors and the propagation characteristics of
underwater acoustic signals. In order to suppress the influence of gross error on positioning accuracy, the robust
Kalman filter is proposed to deal with the gross error in the ultra-short baseline underwater positioning data,
focusing on the comparative analysis of the anti-error filtering effect of the current international classic Huber,
IGG1, IGG3 equivalent weight functions. The data collected by the Sonardyne Ranger 2 ultra-short baseline is
used for experimental analysis. The results show that the classical Kalman filter is seriously affected by the gross
error. The robust Kalman filter method using IGG series weight functions can effectively reduce the influence of
the gross error.

Key words: hydrographic surveying and charting; ultra-short baseline; robust Kalman filtering; underwater
positioning; equivalent weight function





