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Research on fault detection of voice communication
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Abstract: To locate the fault point of twisted pair in voice communication is of great significance for the detection of open circuits, short
circuit faults, and the prevention of eavesdropping on confidential information. In the fault detection and localization of voice
communication twisted pair based on time domain reflectometry (TDR) and spread spectrum time domain reflectometry ( SSTDR) , due
to the low-frequency transmission characteristics of twisted pair, the reflected signal is seriously attenuated, and long-distance fault point
location cannot be realized. Given this problem, a time-frequency domain reflectometry ( FRFT-TFDR) based on fractional Fourier
transform is proposed. First, the chirp signal (LFM) is used as the detection signal, the received signal is windowed to improve the
resolution of the signal, then the fractional order Fourier transform is performed to transform the received signal into the fractional
domain. Finally, the position difference of incident signal and reflected signal spectral peak in the u domain is analyzed and converted
into the time domain, so that the location of errors can be determined. The experiment verifies that the method can effectively locate
different circuit-breaking fault points, and its positioning error at 1 557 meters is less than 7% , meeting the requirement of remote fault
detection of twisted pair in voice communication.
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Fig. 1 Twisted pair fault location schematic




- 206 - S 1[I I IV = 3

937

PSS & Al FRET 25, K955 s(1) 5
FSHES (1) FEAE P 2 A 6 4 vy R, W 7 )
B oy AR AESH i, B & S5 5 R0 A 5 1 i
(B 2 22 B FIRA5 57 22 S a5 R 8 o5 22 i) ok [ £ Ay )
W] SRR AEA B 22 Au = (u, — u,) ,FEH(3) B
e R E A T RIATIE S (4) TR R A

WIEEEHIT 4 R4

1) {fi il MATLAB #0442 5 LFM {5 S1E M ZSHE S,
B HIE ARFI S, R AR R UE 5 IR H A
e

2) XA 5 I T e Ak B i 5, O AT S L
FRET #1535 3350522 Au

3) P44 e L e e A s A IR T 1 5 A
B R SERT T AR B B0 KRB G TR IS TR T
cosa , W (3) Fin, BB PI{E 519 FRET §5 04 (H
1w B A EZE A UATES S (3) TR AT e

T =Au - sec(a) * 1/fs (3)
4) A ITE T fEE A (4) TR SR E X,
X Z%vt (4)

Forb, o IRAEBIR T RERE ML, fs RAER,
1.2 HYMEEMHTHRENRESHEZE

IR LA R — R E I N 2R 155 BT
I3, B ) I LA SRS RO R
SCHRY s L7 480, A 23 18 A L P2 8 ] 0 g A P
5 IS TRV I B e /2 B A | f5 5 R
AR BT, T 73 5By 1 L I A e A Sy 1 LI AR e fy )
SO 3T B A X5 5 WA A AR MRS 7, L5
AR BN 2 Firs  DLAR RGN J5 s A i 7R
WSS EFAE EAME « o 2 a=pn/2, K p
K, VOV AT 368 Ao A R T DAY e e A A R SRR
TR =R™? ACAE F RO AR B R
IR, 2 p = 1B, 20 B B AR BB A o 12 4t
LA

[

ARAWAVITINI
- VAVA'AAAS

B2 ol L A

Fig.2 Fractional order Fourier transform
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Table 5 Open circuit fault results of different methods

(m)
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Table 6 FRFT-TFDR and TDR, SSTDR

open circuit fault test error
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