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Fig.2 Physical diagram of each gateway node
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Fig. 6 Experimental diagram of system structure
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Four-sided ranging underground personnel positioning system based on RSSI

Zhan Huawei, Wang Liangyuan, Chen Si, Shi Shuie

(College of Electronic and Electrical Engineering; Henan Key Laboratory of Optoelectronic Sensing Integrated Application,

Henan Normal University, Xinxiang 453007, China)

Abstract: Aiming at the problem of inaccurate personnel positioning in coal mine, a mine positioning system based on
quadrilateral ranging algorithm is designed. The system adopts ZigBee technology and consists of wireless sensor network with
CC2530 as the main control chip. In the localization module, the sensor node is composed of a mesh network topology. which
has the function of information collection, transmission and positioning. Firstly, The positioning algorithm adopts a four-sided
ranging positioning algorithm which is different from the traditional three-sided ranging algorithm. The algorithm firstly selects
four beacon nodes with the four-sided ranging model. Then USES the weighted mean model to process the RSSI value collected
from the same node. Finally, the square of the distance converted from the RSSI value is used as the weighting factor to obtain
the unknown node location coordinates. The four-side ranging positioning system has more advantages than the traditional
three-side ranging positioning system with higher positioning accuracy and real-time positioning.

Keywords: RSSI; ZigBee; CC2530; Mesh network; quadrilateral ranging algorithm; real time positioning
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