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ABSTRACT

This paper proposes an advanced detection technique for cable fault by eliminating the sign of reference signal
in STDR(sequence time-domain reflectometry) and SSTDR(spread-spectrum time-domain reflectometry). The
proposed fault-detection technique can eliminate the reference signal more effectively than the conventional one
since the sign detector can approximately recover the distorted reference signal by cable and connector, and
consequently, can detect the reflected signal by fault more effectively than the conventional one. Especially, it is
shown that the error rate of proposed technique can be significantly lower than the conventional one in the case

of far fault simulation.

LM E 3 AL ALle) e A, AL, A, nek e

A 2 £ op1F & olrk 54, Azl A8

Alolg vl Alzmwle 7, A%, T, A 5 AlelEe] AR we ¥} A7te] Le= A A
o] RIZE 9 ALE] AdwlellA e v AAl So] I A AAe] Erbsd = o, W =T 1 AA
G AN B SellA ARE] L g17] wlEel, Ale] o} zro] #Holr, wAlgAlA, HAR 2e|a wAkd
¥ B o= 20139 % 9l F-87]<%AFd (Dual Use Technology Program)2] o-74] 2] & 2016 % 7122 tdkal wm]eda]e] %]

foz SaEodct

+° First and Corresponding Author : The Catholic University of Korea, School of Information, Communications, and Electronics
Engineering, Communication Signal Processing Lab., srpark@catholic.ac.kr, 413]<1
=l E L KICS2016-05-086, Received May 4, 2016; Revised May 13, 2016; Accepted May 16, 2016

620

www.dbpia.co.kr



=535 A77)S 243k STDR/SSTDR 7% €] A% A

E ehp Al R AAR PAEle] e Aol A
o) he Aol 7] AA A -8 2 A
9 4 ik weby Aol Ang galr] sls)

gt 9ol 979 FHE +

fu

Aoltel wae BAlska we] ERe 9%
FAS= 7IHo R A17F <d99] A (correlation) S
©]-8-3]= TDR(time domain reflectometry) W-2]e] of
WAelch Fa oo 4ue olsh: FDR
(frequency domain reflectometry)®|+} A7l
odoe] AHS EF o]83l= TFDR(time-frequency
domain reflectometry) M= glon}, o] F wpAl>

T dqelA ~HEHS B3] 918 Anteko]
374] 71| witel, AxlEke] Aomix® vt
2hgo] 7F55E TDR HAlo] Alo| - 312k whx|ol] o]
wolan e,

TDR #1254 o] 4155 AlolEel <7t
(injection) 3+ ¥ 317 #12]ollA] HEARE o] Fokes= 4
35 PRk 7P Rt 7o, el Al
o] el we} @] Aol dehd o ik 71 7]
y__;d sl TDR H]—/J © o]7], A5 2 HAe Al_g.g}._q]
oo} 7ol Fokslr] whhiell A= el gk
) Aol ol ko] Qleh. olela WS
k3] glste] a7} 4152 =2}7]AkEHautocorrelation)
AAo] & $d(sequence)=> AME3l= STDR
equence TOR) 13k f ol sk 7k

D e = E TR ERtE
73.%?7} SSTDR(spread-spectrum TDR) H}2]o] A
%13, STDRZ} SSTDR HWrAlellA] thefgl Zole}
Fol FdE ARESIS W] Ak 914 '] A
gk oA Alsi=E gl
H, STDR} SSTDR HFA]ellA Q17} Al5e] &)

b 7ol vl g, A7 Ak AR Al
SHg Az AEE paEtd ©¥4] Ass NdEe
A= Aol gtk [5]elA= A A AR A
Sofl 2o Adzke] $1F|elA] WAYs= <7} Al 9]
AAGZoEZHR 17 9A]A] HalE o] FEolea=
A158] gA] e ol 7F AlE AlA 7He] Al
sk=lodck v AlelE AR, A% H &4 3= 5
o] gk IRk Alsrt Wy Az AA
A x5 HA" 5 oledl, ot Alsot
AR S dolalen At A5 E Ak 4
=5 Hojme]= 89le] FHrh o9} g, [6]elA=
STORAA A%t 492 AXIs] Aol WAL 4159)
Fosig e ez de Hsh, Ao

LA _1

2 j}l

-Eﬂ_
ol of

r°"

1

-—

_l

¢

ol

o

‘

S 2 MAlE $X|ellA AIZE AR 3 FA] WHEe]
2] Aes AT 7S Alkksla (71004
= o]= SSTDRZE sl ubL Agksiaic) o)
g 257 Z7) 7L A7 wA|A] A '] A
o IA Ao, A S1A7F 7k Q7ML
EQF b A7t S EH 5r1E S o S
= R3] ARyl EAEY] ukitel] 23] Aol 7
A3l 73971 HAgk

o] =Fox= STDRo|Y} SSTDR HHAloA] Ql7}
AE AA e AReE ), A7) o vlol] HE7]
= R F U Alse] FuE Afske 7ie Al
Qighel Aljtehe w2 Aol Eolv 34 3] Re| 9
3 HaEl Ass o] JelE SUA7 5 AlAsH
7] Wil 17} Alg o] 575 22A] 2 AT
wrl 3o AAE = gla, AR 1At
28k vkAl Als Fte] '] AeE A 5 9l
t}. IAellA= 7]22] STDR/SSTDR WM, 17} A1
A A 71‘dJ g §57] ‘l‘7}‘ 714, Ak 34 g 7]

=
@2 e B]m—?f}“% IVXWW AES et

I. 7l0lE T& EX| 7|8

o] Aol A= 7]E2] STDR¥} SSTDR HHA]S- 7F
8] foksta Aok A ©@x] 7Ee- A oﬂﬂ‘r.

gl

o

2.1 STDR/SSTDR % 27} A1= XA 7[¥

a3 19 STDR/SSTDR Hhale] B-Erjolo] 78S
HIek STDR WA A7kt Ade] 953F 5
< -13 +19] 2 e A2 Alo| Bl oV FH,
A7k 2Jahe o] g3te] ) Al wkAlEe] E=HE

ol9+= AT E HA|sl=d], vl Al5e] =2 A7k
2 e $1AE F4sla uht A5 SR 3
o] FR2 ZA sl uwo]u} SSTDR WA 5=
o AIE F3le] WHxsl Heo] ATE Ao|Eo
Ql7}sl= Auk STDRi} 2y, 1A 83X

c, s(t r(t T
Sequence ( ) Cabl ( ) Time b Fault
Generator able Correlator Location
s(t

Pulse ( ) Fault
Generator o, Type
Oscillator —
32| 1. STDR/SSTDR®] H-Zrjo]e]rzl
Fig. 1. Block diagram of STDR/SSTDR
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Fig. 2. Injected signal s(t), observed signal r(t), and
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Fig. 8. Error rates of several detection techniques when
the fault type is an open circuit in STDR
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Fig. 9. Error rates of several detection techniques when
the fault type is a short circuit in STDR
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