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Study on Dynamic Step Length Algorithm Based on Inertial Sensor

LIU Yu, WANG Yibing,LU Yongle,ZHANG Xin, CHEN Yanping, GONG Shuang
(Chongqing Municipal Level Key Lab. of Photo-electronic Information Sensing and Transmitting Technology,
Chongging University of Post and Telecommunications, Chongqing 400065, China)

Abstract: Accurate estimation of the gait parameters is one of the key technologies in both pedestrian navigation
system and pedestrian health monitoring. A calculation algorithm of pedestrian dynamic step length is proposed in
this paper, which can solve the current problems of low accuracy and weak adaptability in pedestrian step length es-
timation algorithm. First, the pedestrians gait feature is decomposed, the improved zero velocity detection is used to
determine the state of pedestrian movement. The Kalman filtering technology is utilized to reduce the influence of
the cumulative error of the inertial sensors. Then the filtered and coordinate transformed acceleration is doubly inte-
grated so as to get the trajectories of pedestrians. The algorithm is validated by experiments using a MTI-700 iner-
tial sensor module. The traversed distance of the subjects were calculated with less than 3. 0% error with respect to
actual walking distance. The algorithm is of high precision and strong adaptation compared with the existing algo-
rithms of pedestrian dynamic step length, it is the first time that the trajectory of pedestrian been calculated and it
has great prospect in the application of pedestrian navigation field.

Key words: inertial sensor; Kalman filtering; step length; zero velocity detection; pedestrian navigation sys-

tems; pedestrian health monitoring
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