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Research on Heuristic Heading Compensation Algorithm with
Buffers in Waist-Mounted Pedestrian Navigation System

WANG Peng-yu, MENG Zhi-dong, DENG Zhi-hong

(School of Automation, Beijing Institute of Technology. Beijing 100081, China)

Abstract: The waist-mounted pedestrian navigation system realizes pedestrian positioning and navi-
gation by dead reckoning, which is very convenient for carrying out tasks such as disaster rescue
and individual combat. Accurate estimation of pedestrian step length and heading is the premise of
dead reckoning. According to the characteristics of the waist-mounted inertial sensor signal, the
peak detection based on the tri-axial resultant acceleration is used for the single step division. The
step frequency and the acceleration variance are used to construct the linear step length estimation
model. In view of the problem that the traditional heuristic drift elimination method can lead to o-
ver correction or even fails due to the uncertainty of pedestrian’s movement direction in the process
of performing tasks, a heuristic heading compensation algorithm with buffers is proposed. Accord-
ing to the motion mode, N double-steps are allocated as a buffer to calculate the variance of the

heading differences between the adjacent double-steps in the buffer area, which is used to control
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the intensity of heuristic heading compensation method to avoid over correction. The experiments

of rectangular trajectory and playground trajectory are carried out using the proposed algorithm

and the results show that the end point positioning error is less than 1% , which indicates the effec-

tiveness of the proposed method.

Key words: Pedestrian navigation; Waist-mounted; Peak detection; Step length estimation; Head-

ing angle correction; Buffers
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Fig. 1 Single step division result
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