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Fusion positioning method of underground mine personnel

LI Zongwei, WANG Chong, WANG Gang, XU Zhiming, CUI Pengzhi, JIANG Mengfeng
(Information Research Institute of Minisrty of Emergency Management, Beijing 100029, China)

Abstract: For problems that time of flight (TOF) ranging positioning method has many blind spots and
limited positioning accuracy, which is easily interfered by non-line-of-sight, and strapdown inertial
navigation positioning method has a long time accumulated error, a fusion positioning method of
underground mine personnel based on TOF ranging positioning and strapdown inertial navigation
positioning is proposed. The method locates by region. When positioning terminal is located within short-
range wireless communication coverage area of positioning base station, TOF ranging positioning method is
used to send positioning result to nearby positioning base station through short-range wireless
communication mode. When positioning terminal is located outside short-range wireless communication
coverage area of positioning base station, strapdown inertial navigation positioning method is used, and
positioning data is corrected by Kalman filter algorithm and sent to nearby positioning base station through
long-range wireless communication mode. When positioning terminal is located outside long-range wireless
communication coverage area of positioning base station, positioning terminal locally stores positioning
data. When positioning terminal moves within wireless communication coverage area of positioning base
station, the stored positioning data is sent to positioning base station. The positioning base station

transmits the positioning data to ground monitoring center to obtain personnel trajectory and position

Wt HEA:2019-12-10; 18 ] B #:2020-01-07;; RAEHRIE R T .

E ST - IS ME BT e 813 3 & 01 H (CX2019001)

EER N A A987 ) T i JL Bl A By A5 50 B 2N ST 3l F AR R0 5 L R 4 22 4 W R 8 55 O T (W F 98 A L E-mail
715333101 @qg. com,

SIAME A s £ ERL S B0 T AR RS E M kL] T A 31k.2020,46(1) :59-64.
LI Zongwei, WANG Chong, WANG Gang, et al. Fusion positioning method of underground mine personnel[]J]. Industry and Mine
Automation,2020,46(1) :59-64.



. 60 o 5 B

% 46 %

coordinates. The experimental results show the effectiveness of the method.

Key words: underground personnel positioning; fusion positioning; time of flight ranging; strapdown

inertial navigation; Kalman filter
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Fig. 3 Fusion positioning of underground mine personnel
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Fig. 4 Composition of multi-communication fusion

positioning base station
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