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Abstract The temperature of optical fiber link is an important factor affecting the accuracy of optical fiber time
synchronization, but the real-time temperature of fiber core has some problems, such as difficult measurement, large
estimation error, and so on. A new method of real-time temperature measurement for optical fiber link is proposed.
Through the accurate measurement of the round-trip delay sum of the optical fiber link, and filtering the delay jitter and
system noise by Kalman filtering, the real-time equivalent average temperature of the fiber core of the optical fiber link
can be accurately calculated. The simulation results based on the segmented temperature model verify the feasibility of
proposed equivalent average temperature for the time synchronization system. The temperature control box experimental
results show that the accuracy of the proposed method is about 0. 015 °C. Using the proposed method to track the core
temperature in real time can improve the timing accuracy of the loopback time synchronization system by about 1 ns.
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Fig. 2 Schematic diagram of optical fiber link temperature measurement system
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Fig. 3 Flow chart of optical fiber link temperature measurement system

JE 2 A B S A Y O R 2

4) TSR 8 32N sl 2 v B A W K I A
IR

5) 3 at i ] ) e 00 A AR B I i 2 A o TR R
I IE 7o 5

6) THH O 2T B 2 1 11 R

th’
7) 38 5L AR R U R DR R T B S B B
e R

B 9E N 7 = 75, +

Ty, — Ttpe

8) H T Y UE I MELTH S L 27 BE I 1) 55 20CF 1l
T,

4 4y BUR EERA 7 B iRk

TE PR R B LR w [E] [ 20 R g, i TOLEF
%H%E%@Klﬁlmliinﬂﬂ?fi £ 4 P 25 B £F 8
T2 AN AR TR o S T B IR G £ BE M Bl R S AR
m¥me%%;@iTﬁﬁ%%%%&ﬂEm
R G ETHE B R ke B AR R — B 27 L A
M APTR

7))
5® | 50 1) 0
Site A @ .
T o
74 sz(i) 7, (8) O]
(1)

P4 2T a] ] 200 i i o0 B i JEE A 8

Fig. 4 Segmented temperature model of optical fiber time synchronization link
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Table 1 Experimental related parameters

Parameter Value
Optical fiber model G. 652
Wavelength of A, /nm 1550. 87
Wavelength of A, /nm 1490. 92
Terminal equipment temperature /°C 23
Hardware delay E 7, /ns 3.4

Parameter Value
Fiber length /m 50692. 593
Measurement resolution of TDC /ps 100
Experiment duration /h 9
Initial temperature of temperature control box /°C 17
Final temperature of temperature control box /°C 27
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Fig. 8 Physical diagrams of experimental platform. (a) Terminal equipment and optical fiber link; (b) temperature control box
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