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Design of personnel positioning system in coal mine underground based on MEMS sensor

ZHAO Yue', LAN Ying”, QU Xian'
(1.College of Mechanical Engineering, Chongqing Vocational Institute of Engineering,
Chongqging 402260, China;
2. The Engineering and Technical College, Chengdu University of Technology, Leshan 614007, China)

Abstract: For problems of low positioning accuracy and high cost existed in current underground
personnel positioning system, a personnel positioning system in coal mine underground based on MEMS
sensor was designed. The system uses MPU9150 inertial sensor to obtain measurement data and takes
CC2530 as the main control chip to collect and process data. It combines with pedestrian dead reckoning
(PDR) algorithm and through existing underground WiFi base station to realize accurate positioning for
underground personnel: it uses an expression that combined the variance of the walking frequency and
acceleration to determine step length, and uses the quaternion method to estimated pedestrian orientation
angle, uses extended Kalman filter to correct the original data, so as to obtain specific location of
underground personnels. The experimental results show that the positioning error of the system is less
than 2.2 m in 100 m, which can achieve high accuracy of personnel positioning in coal mine underground.

Key words: coal mine underground; personnel positioning; MEMS sensor; pedestrian dead reckoning;

gait estimation; extended Kalman filter
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Table 1 Results of step number test
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Fig. 4 Testing results of direction angle
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Fig. 5 Positioning results of the system
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