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ABSTRACT

This paper proposes a high-precision ranging scheme based on channel estimation technique and multipath
delay analysis in IR-UWB systems. When the IR-UWB signal is transmitted and received, the high-precision
ranging is estimated with the time-of-arrival information of the signal. In the proposed scheme, the channel
estimation process with the minimum mean square error technique or zero forcing technique is performed and
the overlapped multipath within the pulse is analyzed with matrix pencil (MP) algorithm to achieve the
ranging accuracy of centimeters. The performance of proposed scheme is evaluated with various IEEE
802.15.4a channel models and the relationship between the ranging performance and the computational
complexity is analyzed in terms of the MP parameter values.
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