The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 19, No. 1, pp.133—138, Feb. 28, 2019. pISSN 2289-0238, eISSN 2289—-0246

https://doi.org/10.7236/JIIBC.2019.19.1.133
JIBC 2019-1-18

g% 2% Iy E o]&F

SHEE AY X F4 71& AT

A Study on smartphone indoor navigation technology
using Extended Kalman filter
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Abstract The indoor navigation system using smart phone is a very important infrastructure technology for users'
location based services in large indoor facilities. For this purpose, if the user can estimate the movement distance and
direction by using the acceleration sensor and the gyro sensor built in the smartphone, the additional external
environment is not necessary, which is a very useful technique. This paper deals with indoor navigation system
technology that uses Pedestrian Dead Reckoning (PDR) technology and Kalman filter on a general smartphone and
allows the user to trace the position while moving the smartphone in front of his chest. In particular, an extended
Kalman filter was designed to estimate the direction of movement, and its performance was verified when walking at
a constant speed.
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Fig. 1. The functlonal diagram of indoor tracking
system using PDR and extended Kalman filter
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Fig. 2. The number of step detected by adaptive
threshold method
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Fig. 3. The functional diagram of azimuthal direction
estimation using extended Kalman filter
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Fig. 4. (a) Estimation of direction of movement when
rotated clockwise by 90 degrees, (b)
Estimation of direction of movement when
rotated counter—clockwise by 90 degrees
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Fig. 5. (a), (b) The movement trajectory estimated by
using the sensor data of the smartphone
moved from two indoor places. (The solid line
is the actual movement trajectory, the arrow
indicates the movement direction, the dotted
line indicates the estimated movement

trajectory, and the point indicates the step)
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