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STUDY OF FUZZY ADAPTIVE KALMAN FILTERING TECHNIQUE

BAI Jing LIU Jian-ye YUAN Xin
(College of Automation Engineering, N anjing University of Aeronautics & Astronautics N anjing 210016)

Abstract: This paper presents a novel method for integrated navigation based on Fuzzy Adaptive Kalm an
Filtering. This method is mainly used for autonom ous m obile vehicles. The noise covariance of Kalman Fil-
tering is m odified “online” by the Fuzzy Logic Adaptive Controller in order to m odulate Kalm an Filtering to
be optimal and to im prove the positioning accuracy of the integrated navigation system. By simulation in the
GPS/INS, it is proved that the Fuzzy Adaptive Kalman Filtering has better accuracy than the regular Kalm an
Filtering. The study of this method is of great significance to guidance and navigation of vehicles.
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Fig.1 The GPS/INS system w ith fuzzy adaptive

extended kalm an filtering
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Fig. 2 The fuzzification of the residual covariance
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Fig.3 The fuzzification of the residual covariance
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@ if covariance is “zero” and mean is “zero”,
then ov= 1;

® if covariance is “ small” and mean is
“small”, then o= - 0.1* covariance+ 0. 8;

© if covariance is “large”and mean is “large”,
then o= - 0.2* covariance+ 0. 6.
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@ if covariance is “zero” and mean is “zero”,
then Bi= 1;

® if covariance is “small” and mean is
“large”, then Bs= 0.1* covariancet+ 1. 4;
if covariance is “ large” and mean is

“small”, then Bs= 0.2* covariance+ 1. 2.
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Fig. 4 The comparative figures of the simulated error
curves in GPS/INS system respectively w ith regular

and fuzzy adaptive kalm an filtering
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