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ABSTRACT

In this paper, a new high resolution reflectometry scheme, time—frequency domain reflectometry
(TFDR), is proposed to detect and locate fault in wiring. Traditional reflectometry methods have been
achieved in either the time domain or frequency domain only. However, time—frequency domain
reflectometry utilizes time and frequency information of a transient signal to detect and locate the
fault. The time—frequency domain reflectometry approach described in this paper is characterized by
time—frequency reference signal design and post—processing of the reference and reflected signals to
detect and locate the fault. Design of the reference signal in time—frequency domain reflectometry is
based on the determination of the frequency bandwidth of the physical properties of cable under test.
The detection and estimation of the fault on the time—frequency domain reflectometry relies on the
time—frequency domain reflectometry is compared with commercial time domain reflectomtery (TDR)
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instrument. In these experiments provided in this paper, TFDR locates the fault with smaller error

than TDR. Knowledge of time and frequency localized information for the reference and reflected

signal gained via time—frequency analysis, allows one to detect the fault and estimate the location

accurately.

Key words : time-frequency domain reflectometry, chirp signal, time—frequency cross correlation

function, fault detection, fault location, resolution, smart wiring.
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Table 2. Comparison of TDR and TFDR for RG 142
type coaxial cable.

RG142 | Error | RG142 | Error
(TFDR) | (m) (TDR) (m)

damage | 399971 | 0.0029 | 39.2300 | 0.7700
40m | open 399768 | 0.0232 | 39.0900 | 0.9100
short 39.9600 | 0.0400 | 39.0900 | 0.9100
damage | 209479 | 0.0521 | 295235 | 04765
30m | open 299245 | 0.0755 | 295235 | 04765
short 299245 | 0.0755 | 29.2900 | 0.7100
damage | 199378 | 0.0622 | 19.3946 | 0.604
20m | open 199355 | 0.0645 | 19686 | 0.3144
short 199555 | 0.0445 | 19.68%6 | 0.3144
damage | 99573 | 0.0427 | 99559 | 0.0441
10m | open 99213 | 0.0787 | 9.939%0 | 0.0610
short 99358 | 0.0642 | 99390 | 0.0610

E 3. RG 400 E}O‘ coaxial cable®] W& TDR3% TFDR
9] A%H]
Table 3. Companson of TDR and TFDR for RG 400
type coaxial cable.

RG400 | Error | RG400 | Error
(TFDR) | (m) (TDR) (m)
damage | 399303 | 0.0697 | 39.1934 | 0.8066
40m | open 398275 | 01725 | 39.0924 | 0.9076
short 400453 | 0.0453 | 39.1934 | 0.8066
damage | 299027 | 0.0973 | 29.4840 | 0.5160
30m | open 298638 | 0.1362 | 29.3829 | 0.6171
short 299262 | 0.0738 | 29.4540 | 0.5460
damage | 199921 | 0.0079 | 196977 | 0.3023
20m | open 199674 | 0.0326 | 19597 | 04033
short 199621 | 0.0379 | 196977 | 0.3023
damage | 99603 | 0.0397 | 9.7862 | 0.2138
10m | open 99381 | 0.0619 | 98872 | 01128
short 99492 | 0.0508 | 98872 | 01128
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