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Implementation of TFDR system with PXl type instruments
for detection and estimation of the fault on the coaxial cable
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Abstract © In this paper, we achieve implementation of a Time-Frequency Domain Reflectometry(TFDR) system
through comparatively low performance(100MS/s) PCI eXtensions for Instrumentation(PXI). The TFDR is the
general methodology of Time Domain Reflectometry{TDR) and Frequency Domain Reflectometry(FDR). This
methodology is robust in Gaussian noises, because the fixed frequency bandwidth is used. Moreover, the
methodology can get more information of the fault by using the normalized time-frequency cross correlation
function. The Arbitrary Waveform Generator(AWG) module generates the input signal, and the digital oscilloscope
module acquires the input and reflected signals, while PXI controller module performs the control of the total PXI
modules and execution of the main algorithm. The maximum range of measurement and the blind spot are
calculated according to variations of time duration and frequency bandwidth, On the basis of above calculations,
the algorithm and the design of input signals used in the TFDR system are verified by real experiments. The
correlation function is added to the TDR methodology for reduction of the blind spot in the TFDR system.
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Fig. 1. Block diagram of Time-Frequency Domain

Reflectometry System
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Table 2. Parameters of the designed input signal
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Table 3. Experimental results

Distance 996m 500m 100m
Error(m) 0.05604 0.05070 0.41502
Error Rate{%) 0.00057 0.01014 0.41502
Distance 50m 25m 10m
Error(m) 0.44647 0.05882 0.02353
Error Rate(%) 0.89294 0.23528 0.23530
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