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Measurement of Time Delay in Optical Fiber Line Using
Rayleigh Scattering
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ABSTRACT

It is very important to control synchronization by inter-network delay compensation in high speed
synchronous optcial transmission network systems. In this study we designed a delay measurement system based
on OTDR using Rayleigh backscatterer in order to compensate for time delay due to the length of optical fiber
line. We observed waveform variations on both averaging time and peak power of laser pulse. Finally, we
executed experimental demonstration on its accuracy and test repeatability by comparison to the methods
practically used in the industry. Experimental results show maximum error of 0.06usec and standard deviation of

0.021usec, which means it’s possibly applied to delay control system for mobile repeaters and stations.
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Fig. 2. PC board assembly of designed time delay
measurement system.
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[usec]
FUT |, nominal Network FAL Ra lel%
length [km]| Analyzer ekl Abgksy
4 20.02 20.02 20.04
2 8.3 41.65 41.66 41.68
3 10 49.54 49.54 49.60
E 2. 2] w24
Table 2. Test repeatability on test methods.
[usec]
=252} “’D}H]’*}j‘:j o]”ju ] Rayleigh Alst : ‘_{_}f—}
443 | xFEx | 3AAEY | 3594
1 49.54 49.60
2 49.54 49.60
3 49.54 49.60
4 49.54 49.60
5 49,54 49.60
0 0.021
6 49.54 49.65
7 49.54 49.60
8 49.54 49.65
9 49.54 49.60
10 49.54 49.60

www.dbpia.co.kr



=/ Rayleigh AF2hS o] 88 X 29| time delay &4

zb Z22Ale] mhE FHo] 24 221= 0.06usecE
vehtorn odubr oz o]FgAl ARgA|ElofA g
#2544l 0.3usec °o|HE &5 RSS2
oA 7]l Fuhibalde] wAla) Rayleigh AHF
FoupAle] wbE ZAo ulE SAHAAAS vws)
oJrl. 10Km FUTS} SAA=7F AdEe] tfsio]
AA=} SAE wHEsPaA oo uE ﬁﬂi =3
sld o 103]9] WHESAA] 7 SRR k=
WAl o) HEEE=A] o) whE 22473_1,].,] XA
= 0.021usec O ZA] AFgA|~Elo] Fa|gFA ol
ZAANEAe] FrRgs 4 5 U

B2 o= OTDR7|HS o] ¢
time delays SA3}7| 23k 4 2 Az }ﬂif“ A
Al ARl 7]Eel AMETL Sls A AEe
7} A5 wAlEke] nlwAds AAEIch 71
kel #Hjeak= 0.06usec®A o]wsAl FAE
Al2Ele] delay Aol FHe]7FA<l 0.3usecE 5
< Eelslsic}. A LTE FsA719k 7125 ]
7] delay SA ol AMS=l= HAle FARS] 44
Fdol] MRAZEE X3} Aol HeolA F&

N

A B RIEIY AHEd W 7o A S
Ak wAolc}. o] WAL SAAIN}L AR A
A2 glovt 4w it samiel d4E
DA HARE S Aol sfnE Ax] 2
28 SHellA] JiAddigte] dagk Aot
A= E3 Rayleigh ARFES o]83F PA=
delay SAAAE AZ}sle] #o]|x HZa) 43}

50w Feivhgel WakE Rt 7]
ste] S ol W SRRy B
g g ezAe] B A

HN
ja
= 1>

oft
ol
=

References

[1] Kevin Miller, Calculating Optical Fiber
Latency, M2 Optics, Jan 9, 2012

[2] John Jay, Low Signal Latency in Optical
Fiber Networks, Proceeding of the 60th
IWCS Conference, pp.429-437

[3] Christophe Caucheteur et al., “All-fiber
tunable optical delay line”, Optics Express,
1 Feb 2010/Vol.18, No.3 pp.3093-3100

[4] Martin P. Gold, Design of a Long-Range

Single-Mode OTDR, Journal of Lightwave
Technology, Vol. LT-3, No.1, Feb, 1985

[5] Duwayne Anderson, Optical Time Domain
Reflectometry, Tektronix, 1997, pp.60-62

# & 2 (Hyung-woo Kwon) A3
1996\ 29 AEosha Az}

[e) h
201049 64 ~&A (A~

S
<¥A]Hok>  Fiber  Optic
Sensor, FBG, Laser

Spectroscopy

7 € { Yu

1987 249 oot &
st} gha}

19891 2% <AAdsly &=
s} Aa}

19891 39 KEIOtH&u-2-&-
Za)sta} v}

<yi]Hol>  FBG  Optical

Sensor, MEMS Sensor

F & A (Yun-sik Yu)

19771 249 Fabsta Ee
sta} o|shat

1979 249 Fabska Ee
611—34_ o]fsl—M /\}

199211 89 HAksta B
. sz} o]shibap

<3AlHol>  FBG Optical Sensor, Thin-film
Application, Laser Spectroscopy
369

www.dbpia.co.kr



	Rayleigh 산란을 이용한 광선로의 time delay 측정
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 측정원리
	Ⅲ. 실험내용
	Ⅳ. 결론
	References


