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An Underwater Tightly Integrated Navigation Algorithm of Tri-responder SINS/USBL
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Abstract; The errors of SINS/USBL integrated navigation mainly include USBL range-measuring error, angle-measuring er-
ror, the fixation error and the position error of the responder. Besides, most USBL instruments have quite high precision in
range-measuring and quite short precision in angle-measuring. For these errors and features, the paper designs an underwa-
ter tightly integrated navigation algorithm of tri-responder SINS/USBL, avoiding the angle-measuring error and the fixation
error. The theory simulation proves the algorithm can improve the navigation precision. Besides, it can be more convenient
because no angle-fixation calibration is needed.
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Fig.2 Tightly integrated navigation simulation track
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Tab.2 The comparison of position precision
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Fig.7 The comparison of velocity error
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