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Research and design of ultra-low power vehicle positioning card
based on precise positioning
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Abstract: The intelligent upgrade of the intelligent auxiliary transportation system in coal mines highly depends on the precise and real-time
positioning information of underground vehicles. ultra-wideband (UWB) technology, with its centimeter-level positioning accuracy and
strong anti-interference capability, has become the main technical approach. However, due to the combined constraints of explosion-proof
requirements, equipment size, and construction costs, it is difficult for positioning cards to draw power from vehicles. Using backup
batteries for power supply faces the dual contradiction of high power consumption of UWB modules and limited battery capacity, resulting in
short battery life and frequent replacement and maintenance of positioning cards, which seriously restricts the large-scale application of the
technology. To address this core challenge, this study proposes and implements a low-power control method based on the collaborative
power supply of different zones and the integration of vehicle operation status recognition. The aim is to develop a low-power UWB vehicle
positioning card suitable for underground coal mines. This method adopts a zonal power supply design in hardware, independently powering
and managing key units such as the UWB module, main controller, and low-power sensors. At the software level, an innovative intelligent
recognition algorithm based on low-power sensors for vehicle operation status is introduced. By continuously monitoring vibration signals,
the algorithm can determine whether the vehicle is stationary, moving, or starting/stopping, and accordingly dynamically schedule the
working time of the UWB module. Experimental results show that this study effectively solves the energy consumption bottleneck of UWB
high-precision positioning technology in harsh industrial scenarios such as coal mines, providing key technical support for the reliable,
efficient, and sustainable operation of intelligent auxiliary transportation systems, and has significant engineering application value and
promotion prospects.
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Fig. 1 Overall design block diagram of vehicle positioning card
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Fig.2 Battery voltage monitoring chart
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Fig. 6  Software main flow chart
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Tab. 1 Positioning error results
5 LN EE/m  REWMEERE/m  R2%E/m
#1 10. 54 10.70 0.16
#2 305.43 305. 67 0.22
#3 601. 66 601. 92 0.26
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