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Abstract Submarine cable communication, as an important approach of contemporary international communication,
transfers more than 95% of international communication services including internet, voice, and multinational private
line services. It is the main carrier of international information, and the monitoring of its operation status is of great
significance. Next-generation submarine cable systems shall realize loss monitoring as well as provide early warnings

of damage events. Therefore, an coherent optical time domain reflectometry submarine cable (C-OTDR) online
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monitoring system integrated with phase-sensitive OTDR (®-OTDR) is designed to achieve the synchronous

monitoring of vibration and loss over a 127-km span. In order to find a solution to the conflict between ®-OTDR and

C-OTDR on the polarization state problem, an optimal selection algorithm of polarization diversity amplitude is

proposed. The proposed algorithm can effectively suppress the influence of fading noise on the sensing system and

ensure the reconstruction accuracy of external disturbance events. Simulation tests on water flow impact and anchor

damage dragging are conducted to verify the effectiveness of the enhanced C-OTDR system.
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and after perturbation position; (d) optimal result; (e) reconstructed signal after processing by optimal selection

algorithm of polarization diversity amplitude
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Table 1  Performance comparison of long distance C-OTDR and ®-OTDR sensing systems
Distance / Spatial Monitoring
No. Year Reference Technology
km resolution /m  parameter
1 1995 Ref. [39] C-OTDR 90.0 1000 Loss
2 2009 Ref. [10] C-OTDR &. logarithmic detection (LD) 100. 0 1000 Loss
3 2014 Ref. [12] Frequency-division-multiplexing (FDM)-COTDR 80.0 1000 Loss
4 2014 Refl. [23] Bidirectional Raman amplification (BRA) & ® OTDR 131.5 8 Vibration
5 2014 Ref. [24] Hybrid distributed amplification (HAD) &. ®OTDR 175.0 25 Vibration
6 2016  Ref. [5] C-OTDR 180. 0 1000 Vibration
7 2016 Ref. [34] OTDR &. & OTDR 70.0 10 Loss, vibration
8 2019 Ref. [21] Direct detection(DD) ®-OTDR 102.7 15 Vibration
9 2021 This work C-OTDR & ®&-OTDR 127.0 100 Loss, vibration
18 2021-02-15 . https: WWW.
4 % W L ] p /

A —Fk R C-OTDR &4, Z &4 H
25 (] Fsf 3000 450 N W PR BN (R R T . D B R 55 A
R FN AR L SR FH 4 0 i I 53 45 1 B 1Y) A 10 6
SFVEAE P AR PR A RS b 4 A 2 ] ) He E 17 AH 47 £
B, SEXT AR S A R e A . IR A R R
B AR SCRT S I Mgt B C-OTDR & 48 B A [6] s
e A5URE AN I B B S B 7 . L 3 LR
2] 127 km,

s % X #
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