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The Adaptive Kalman Filtering for Single Antenna GPS/INS Integrated System with

Heading Angle Constraint by Selecting the Parameter Weights
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Abstract : The main problem of the classical filtering based on the single antenna GPS/INS integrated system is difficult to
estimate the indirect observable parameters accurately because the observation information is insufficient and the state
model can not fit a complex kinematic environment. Through analyzing the character of the parameter estimators using the
classical GPS/INS coupled model and Kalman filtering, a new method is put forward for improving the filter results. @O
On the motion condition, the heading angle from the single antenna GPS is added to the observation equations of the Kal-
man filtering, so the relationship between the observations and the indirect observable parameters is built; @ The adap-
tive Kalman filtering by selecting the parameter weights is extended to the GPS/INS integrated system. Through analy-
zing the gain matrix, position and velocity differences and attitude error estimators, the results of the new method are
more accurate and reasonable.

Key words : GPS/INS integrated system;single antenna GPS;heading angle constraint;adaptive Kalman filtering by selec-
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Tab.1 The statistic results of the position and velocity differences of the three programs
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