=i 25-50-01-14 The Journal of Korean Institute of Communications and Information Sciences *25-01 Vol.50 No.0l
https://doi.org/10.7840/kics.2025.50.1.134

AolE A $1x AL $13 STDR A139] fe] &3
3l 3 AT 71

a2~ &°

A
]—,'1—‘—0

o

%

A%,

’

£

Decomposition and Reconstitution of STDR Signals Using
Wavelet Transform for Location Estimation of Cable Fault
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ABSTRACT

In this paper, we propose decomposition and reconstitution techniques of STDR signals to improve the
estimation performance of a fault location in live wire systems. The discrete wavelet transform is used for
signal decomposition and the logistic regression is used for obtaining the reconstitution weights. The location
of a cable fault is estimated using the correlation function of the reconstituted STDR signal and the injected
sequence signal in time domain. The estimation performances of the fault location using the proposed
wavelet-based methods are compared with those using the preceding EMD(empirical mode decomposition)-based
methods in live wire systems. The results demonstrate that unnecessary components can be effectively removed
and important components can be combined to increase the accuracy of location estimation by assigning

appropriate weights to the detail components of the fault signals decomposed using the wavelet transform.
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Table 1. Fault classification accuracy using various
classification methods (unit: %)

B AP T ol 2 YT (29 %)

Logistic Decis-
Regress-| SVM | KNN | ion |Voting ng‘gli(:tn )ég
ion Tree

EMD| 97.12 |95.25|88.50|97.75| 96.50 | 98.38 |99.38
Haar | 99.25 |99.25(95.45|98.88|99.38 | 99.38 [99.88
sym4| 98.88 |98.62(98..62|99.00| 98.62 | 99.00 [99.88
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E 2. EMD ATA 7B i 4,59 1)
Table 2. Reconstitution weights of EMD (Ref. [4,5])

Weight wy Wy wy w, wy
Method 1 1 1 1 1 1
Method 2| 1.667 | 1.667 | 1.667 0 0
Method 3| 2.613 | 2.117 | 0216 | -0.014 | -0.041
Method 4| 2.641 | 2.140 | 0219 0 0

E 3. Haar A4 7K (Al 714)
Table 3. Reconstitution weights of Haar (proposed)

Weight w; W,y wy w, wy
Method 1 1 1 1 1 1
Method 2| 1.667 | 1.667 | 1.666 0 0
Method 3| -0.968 | -1.236 | -1.048 1.226 | -0.522
Method 4| -1.488 | -1.901 1.611 0 0

E 4. symd AFA A (A 7TH)
Table 4. Reconstitution weights of sym4 (proposed)

Weight wy W, wy w, wy
Method 1 1 1 1 1 1
Method 2| 1.667 | 1.667 | 1.667 0 0
Method 3| -0.117 | -1.101 2.175 1.144 0.463
Method 4| -0.173 | -1.622 | -3.205 0 0
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Table 5. Detection error rates of fault locations using
proposed and preceding decomposition and reconstitution
methods

Decomposition | EMD (ref. [4,5]) Haar symé4
Method 1 58.62 % | 1470 % 242 %
Method 2 2.09 % 0.69 % 223 %
Method 3 1.40 % 145 % | 089 %
Method 4 1.39 % 2.16 % 1.79 %
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