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Pedestriandead reckoning method research
based on electronic compass heading angle correction

LUO Yuanyun, AI Jumei
(School of Information Engineering, East China University of Technology, Nanchang 330000, China)

[ Abstract] Aiming at the problem that the system error of the low—precision miniature inertial measurement unit accumulates over
time, the speed error and the horizontal attitude angle can be calculated more accurately by the zero—speed correction method, and
the heading angle error is easy to diverge but difficult to estimate. This paper proposes pedestrian dead reckoning method based on
electronic compass heading angle correction, which includes static initial alignment, MIMU navigation algorithm, electronic
compass heading angle correction method, adaptive zero—speed detection, Kalman filter module, etc. The correction of the MIMU
mainly uses the difference between the compass heading angle and the gyroscope heading angle, angular velocity, and zero-speed
pseudo— observations as observations to estimate and compensate for speed, position and attitude errors. The MIMU sensor
experiment verifies that the horizontal positioning error of the actual route and the navigation route is 4.7 meters, the altitude
positioning error is 1 meter, and the ratio of the position error to the total distance is 0.6%. It shows that the method can effectively
suppress the divergence of heading angle errors and can effectively improve the accuracy of pedestrian dead reckoning.
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Fig. 1 The principle frame diagram of MIMU and electronic compass integrated navigation
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Fig. 2 Electronic compass heading angle correction diagram
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