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Research on pedestrian positioning system integrating millimeter wave
radar and inertial sensors
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Abstract; To assist the elderly in receiving timely rescue during emergencies, this paper investigates pedestrian inertial navigation
to obtain real-time location information of pedestrians. Traditional positioning methods rely on satellite navigation, which has low
accuracy and is affected by obstructions, making it inadequate for modern urban indoor and outdoor positioning needs. To address
this, the paper designs a pedestrian positioning system that integrates millimeter—wave radar and inertial sensors. By employing an
extended Kalman filter to fuse multi —sensor data from inertial sensors and millimeter — wave radar based on strapdown inertial
navigation calculations, the system obtains the optimal estimated value. Two sets of test experiments with different motion
trajectories were designed to verify the system’s effectiveness, and seven repeated experiments under different motion conditions
validated the system’s stability. The results show that within a range of 47 meters, the positioning error of the system is within 3%,
and within a range of 400 meters, the positioning error is within 5% , which basically meets the positioning requirements.
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Fig. 1 Strapdown inertial navigation calculation process
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Fig. 2 Principle of millimeter—wave radar velocity estimation
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Fig. 3 Block diagram of the pedestrian positioning method based

on multi—sensor fusion
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Fig. 4 Design framework of pedestrian positioning device
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Table 1 Test results for different sports situations

ZHP K /m SPGB K E/m BB R E %

73T 47 47.93 1.97

18 47 47.32 0.68
Se RS 1 47 46.02 2.08
Se i fE s 47 47.28 0.59
P+ o ] 455 47 46.70 0.64
A T+ T 1) 455 47 47.50 1.06
7L S+ v [ 47 48.28 2.72
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Table 2 Test points localization test results

SERRSE A A bR/ m IR ZEHE 2/ m
M 1 (0.00,-3.50) 0.445+0.189
MR 2 (7.50,-8.50) 1.026+0.421
MR 3 (15.0,-3.50) 0.547+0.226
LS 4 (9.50,0.00) 0.625+0.404
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