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Abstract: Aiming at the problem that it is difficult to monitor the movement parameters of athletes and the
team as a whole in real time and accurately during daily football training and competitions, a portable high-
precision positioning system based on UWDB wireless technology is proposed. The Kalman filtering and weighted
least squares algorithms are used in this system to calculate ranging information for positioning. In the standard
football field environment, the horizontal dilution of precision is used to discriminate and select the base station

layout scheme, and the weighted least squares method is adopted to calculate the tag position. On this basis,
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the base station clock error model is analyzed, and error compensation algorithms are used to reduce manual

layout errors and clock synchronization intervals, increase tag capacity, and reduce system power consumption.

Simulation and experimental verification show that the static positioning error is <<15 cm, the dynamic

positioning error is <20 cm, the clock synchronization interval can be increased to 2 s, and the personnel

capacity is =20 cm. This technology improves the availability and reliability of the portable high-precision

positioning system.

Key words: ultra wide band (UWDB) positioning; integrated communication and navigation; smart wear-

able devices; sports monitoring; training optimization
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Tab.2 Total station measured coordinates vs. tag localization data
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