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Study on A Heading Estimation Algorithm Based on
Second-order Divided Difference Filter

ZHOU Guangping, HE Fengtao, ZHAO Shengli. GUAN Yunjing
(College of Electronic Engineering, Xi’an University of Posts and Telecommunications, Xi’an 710121, China)

Abstract; A heading estimation algorithm based on second-order divided difference filter (DDF2) was presented
to obtain the high accuracy of the heading angle in the indoor pedestrian navigation. Through establishing a quaterni-
on attitude movement measurement model, the heading angle calculation was realized by using the DDF2 to fusion
the measured data of the gyroscope, accelerometer and magnetometer. By using the process noise and measurement
noise as the design parameters, the adaptive noise covariance matrix is constructed to minimize the covariance error
estimation. By processing the data obtained from the rectangular reference path, the dynamic errors from the combi-
nation of accelerometer and magnetometer as well as the gyro heading estimation algorithm were 13. 6°, 6. 9° respec-
tively, while the dynamic error was 2. 3” after DDF2 heading estimation algorithm was used. The experimental re-
sults showed that the proposed algorithm has effectively improved the accuracy of heading estimation, reduced the
effects of gyroscope drift, the linear acceleration of the vehicle and the local magnetic disturbance on the heading es-
timation.
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