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Abstract

A power-over-fiber underwater camera prototype system is established to obtain the real time
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underwater image over long distance with high power supply security. Laser power at a base sta-
tion is transmitted over a 62.5 pm multimode fiber and provides the electric power for the remote
camera and optical fiber communication unit by a photovoltaic power converter. The bidirectional
communication between base station control system and remote camera is realized in a sin-
gle-mode fiber by wavelength division multiplexing. The control system sends a photographing
instruction and then the remote camera sends back the real time image over the single-mode opt-
ical fiber. In the experiment, a 1.95 W@830 nm optical fiber laser and a 510 m multimode optical
fiber were used to make 456 mW electric power available at the remote site, and 640 x 480 pixels
resolution image can be transmitted back to the base station in real time. The power-over-fiber
underwater camera system transmits both power and communication data in fiber. So it has the
advantages of passive, electric insulating, antielectromagnetic interference and light mass of
transmission lines. Furthermore, the power-over-fiber underwater camera system can implement
a long term, real time and long distance underwater camera, and can be applied to seafloor ob-
servatory, oil and gas resources exploration platform, oil and gas pipeline transmission, ocean en-
gineering for underwater video monitoring.
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Figure 1. Block diagram of power-over-fiber underwater camera system
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Figure 2. Power and communication circuit for base
station and remote unit
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Figure 3. Power-over-fiber remote camera experiment
system

3. A HEERIZRIGIW RS

DOI: 10.12677/JSTA.2021.93021 186 FRIEB AR 5 N H


https://doi.org/10.12677/JSTA.2021.93021

ikem %

S AR IO SEBUR T B, R E e K N BMGOE 5 SR U R G, (EASEIRIRE T
JCEFPERE R N T BR B K N SE AR . SEPr RGBT, Alld e mEot TR RAZ RO
RE~ RSB R REC AP 5507 FORIR i s B WOLTh & . vl i A A, B R R AR R R A

FIJC L8 15 T ThAE, 4275 DC-DC ## I (134 3K
5. &hig

ARSI T AT LT I REAIRAE T IR B S R S8, 4 510 m ZHOELFHEHLAT 600 m HLAR
J6LF, FIEREL 640 x 480 ) AR AR SE FME,  BoiiE 1l e B e ORI S BR B KT SE $RE
A HERK T RIB R A TR BESMPURE TSR, e iER, % T KEERE, LR
REAToE . Pt 22 S ANHTT-PURE 7758 A RF AR & TR RN X« 3l = SR I B R R i A A S AT A o R
VRNV A5 ATGEEAT A S AR 2 2 7K R U

SE K

[1] Werthen, J.G., Widjaja, S., Wu, T.C., et al. (2005) Power over Fiber: A Review of Replacing Copper by Fiber in Criti-
cal Applications. Proceedings of International Conference on Optical Technologies for Arming, Safing, Fuzing and
Firing, San Diego, California, Vol. 5871, 58710C. https://doi.org/10.1117/12.619753

[2] Wake, D., Gomes, N.J., Lethien, C., et al. (2008) An Optically Powered Radio over Fiber Remote Unit Using Wave-
length Division Multiplexing. 2008 International Topical Meeting on Microwave Photonics Jointly Held with the 2008
Asia-Pacific Microwave Photonics Conference, Gold Coast, 9 September-3 October 2008, 197-200.
https://doi.org/10.1109/MWP.2008.4666670

[3] Nazare, F.V.B. and Werneck, M.M. (2010) Temperature and Current Monitoring System for Transmission Lines Using
Power-Over-Fiber Technology. 2010 IEEE Instrumentation and Measurement Technology Conference, Austin, Texas,
3-6 May 2010, 779-784.

[4] Penze, R.S., Rosolem, J.B., Duarte, U.R., et al. (2014) Fiber Powered Extender for XG-PONG-PON Applications.
IEEE/OSA Optical Communications and Networking, 6, 250-258. https://doi.org/10.1364/JOCN.6.000250

[5] Schrenk, B., Poppe, A., Stierle, M., et al. (2015) Fully-Passive Optical Switch Introducing Dynamicity and Flexibility
to Metro-Access. IEEE Photonics Technology Letters, 27, 486-489. https://doi.org/10.1109/LPT.2014.2382479

[6] Audo, F., Guegan, M., Quintard, V., et al. (2011) Quasi-All-Optical Network Extension for Submarine Cabled Obser-
vatories. Optical Engineering, 50, 045001. https://doi.org/10.1117/1.3560542

[7] Perhirin, S., Audo, F., Guegan, M., et al. (2013) A Power-Over-Fiber System and Its Low Consumption Remote Equip-
ment for Submarine Applications. 2013 MTS/IEEE OCEANS, Bergen, 10-14 June 2013, 1-6.
https://doi.org/10.1109/0CEANS-Bergen.2013.6608175

DOI: 10.12677/JSTA.2021.93021 187 AL JRAR T A 5 N


https://doi.org/10.12677/JSTA.2021.93021
https://doi.org/10.1117/12.619753
https://doi.org/10.1109/MWP.2008.4666670
https://doi.org/10.1364/JOCN.6.000250
https://doi.org/10.1109/LPT.2014.2382479
https://doi.org/10.1117/1.3560542
https://doi.org/10.1109/OCEANS-Bergen.2013.6608175

	光纤供能水下摄像原型系统
	摘  要
	关键词
	A Power-Over-Fiber Underwater Camera Prototype System
	Abstract
	Keywords
	1. 引言
	2. 光纤供能水下摄像工作原理
	3. 水下摄像原型系统设计
	3.1. 远程光纤供电
	3.2. 光纤通信单元
	3.3. 摄像系统
	3.4. 基站控制系统

	4. 远程摄像实验
	5. 结论
	参考文献

