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ABSTRACT

In this paper an ESPRIT-based super-resolution time delay estimation algorithm is developed for real-time
locating system (RTLS) and its performance is analyzed in various multipath environments. The performance of
the existing correlation method for time delay estimation seriously degrades in multipath environments where the
relative time delays of multipath signals are less than a PN chip. To solve the problem we shall develop a
frequency domain super-resolution time delay estimation algorithm using the ESPRIT, the most representative

super-resolution direction-of-arrival (DOA) estimation algorithm, and analyze its performance in various multipath

environments.
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Fig. 1. A DS-SS transmitter employing BPSK modulation
and BPSK spreading
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Table 1. Physical layer parameters of ISO/IEC 24730-2.1

Spreading BPSK DS-SS
Modulation DBPSK
Chip rate 30.521875Mcps
Period of spreading code 511
Data rate 59.7Kbps
Occupied channel BW 60MHz
Carrier frequency 2441.750MHz
Packet length 36, 7bzi’tsg& 152
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spacings of the matched filter.
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