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Research on Indoor Personnel Positioning and Physiological

Information Monitoring System

MIAO Jian', LI Feng', ZHAO Jianjun', WU Wenyi', DU Guoli', PENG Yanfang®

(1. Academy of Military Science, National Defense Engineering Academy of the People’s Liberation Army Department,

Beijing

100036, China; 2. Hunan Tiantong Defence Technology Co. , Ltd., Changsha 410006, China)

Abstract; To meet the demands for real-time monitoring of indoor high-precision positioning and personnel physiological

information, a fusion positioning system based on ultra-wideband (UWB) , Bluetooth low energy (BLE), and radio frequency

(RF) distribution technology is proposed. The UWB is used to achieve high-precision positioning, combined with the BLE for

signal compensation, and a RF distribution technology is employed to expand coverage, effectively addressing issues such as

signal occlusion and accuracy degradation in complex environments. Testing results show that the system achieves the posi-

tioning accuracy of over 10 cm in unobstructed scenarios, while maintaining an accuracy of 30 ¢cm in obstructed environments

through multi-technology fusion. The physiological monitoring module enables the functions of heart rate, blood oxygen sat-

uration, and sweat-related parameter collection, with measurement errors below 10%. With reference to typical applications

such as industrial production and confined space operations, it is possible to make adaptive and comparative experiments in

designed scenarios, demonstrating that the system design is reasonable and has a practical application value.

Keywords: indoor positioning; UWB; BLE; RF distribution
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