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Abstract : Indoor high—precision positioning technology holds significant application value in scenarios such
as intelligent manufacturing, warehousing and logistics, personnel safety management, equipment
tracking, and human—machine collaboration. Compared to traditional indoor positioning methods
based on received signal strength, ultra—wideband (UWB) technology offers high time resolution,
strong resistance to multipath interference, and high positioning accuracy, making it suitable for
constructing highly reliable indoor positioning systems. However, in complex indoor environments,
UWB positioning terminals still face challenges such as insufficient stability of the radio frequency
(RF) link, inconsistent reference clocks, noticeable power supply noise interference, limited low—power
operation capabilities, and inadequate long—term operational reliability, all of which directly affect
ranging accuracy and positioning stability. To address these issues, this paper focuses on the research
of UWB positioning terminals targeting indoor high—precision positioning. Based on an analysis of
their hardware circuit composition and typical problems, systematic optimization design ideas are
proposed from aspects such as signal acquisition and status monitoring, RF front-end and antenna
matching, clock and synchronization support, power management and low—power control, main
control interface collaboration, and anti—interference and protection. The research results indicate that
hardware circuit optimization for engineering applications not only improves the ranging consistency
and communication stability of the terminals but also provides design references for miniaturization,
low—power consumption, and high reliability of indoor high—precision positioning systems.
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