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Performance Analysis of Different Zero Velocity Detection
Algorithms in Inertial Navigation Systems
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Abstract: This paper discussed the detection performance of four zero-velocity detection algorithms with two sets of
Inertial Navigation System (INS) of different precisions. By drawing velocity-time image, zero velocity line chart
and statistical quantity curve chart, it analyzed the variation of curves between different inertial navigation systems
with the same zero velocity algorithm and between different zero velocity algorithms with the same inertial navigation
system. The results show that the zero velocity detection of the same algorithm is more accurate for an INS with
better performance, while for a specified INS with different zero velocity detection algorithm, the gyro signal pro-
vides the most reliable information in zero velocity detection, as indicated by the comparison between the results of
the generalized likelihood ratio test and the angular rate measurement energy test.
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Fig. 6 Tightly-coupled velocity curve compared with GLRT detection of zero velocity line chart
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