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Abstract: In the traditional Kalman filter, the Chi-square test method simply divides the measure-
ment into two categories, the normal ones and the abnormal ones. In view of its shortcomings, a
new soft Chi-square test method is improved and proposed. According to the Chi-square test re-
sults, the new method constructs continuously changing measurements and uses the weight coeffi-
cient to fully explore the new suspicious measurement between the normal value and the abnormal
value. At the same time, the method is extended to the multi-component Chi-square test form of
multi-dimensional measurement, and a comprehensive and complete update equation of soft Chi-
square test Kalman filter measurement is established. Finally, the simulation of INS/GNSS inte-
grated navigation verifies the advantages of soft Chi-square test Kalman filter, the proposed
method does not need any parameter adjustment and has smaller statistical error fluctuation than
classical Sage-Husa adaptive filter.
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