
©              VIAVI Solutions Inc. 1/ viavisolutions.com

Raman & Brillouin Distributed Sensing

Design Paths to Easy Deployment

Daniele Costantini, Ph.D.

Global Product Marketing Manager – Fiber Test Systems

April 19th 2023

EPIC Meeting on Fiber Sensors at HBK FiberSensing

http://www.viavisolutions.com/


©              VIAVI Solutions Inc. 2/ viavisolutions.com/ viavisolutions.com 2Daniele Costantini – EPIC Meeting on Fiber Sensors @ HBK FiberSensing

VIAVI Market Leadership
For Complex Network and Sensing Issues
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VIAVI in Europe
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Brillouin Brillouin
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VIAVI OTDRs & Optical Fiber Sensing

Rayleigh

Raman Raman

T 

Rayleigh OTDR → Fiber Monitoring - Loss, Reflections & Failures

Raman OTDR → Distributed Temperature Sensing (DTS)

Brillouin OTDR → Distributed Temperature & Strain Sensing (DTS & DSS)
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Raman OTDR → DTS 
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Differential Attenuation 

T
T (°C)

𝑻 𝒛 =
𝛾

𝑙𝑛
𝑃𝑠(𝑧)
𝑃𝑎𝑠(𝑧)

+ 𝐶 − ∆𝛼𝑧

http://www.viavisolutions.com/


©              VIAVI Solutions Inc. 7/ viavisolutions.com Daniele Costantini – EPIC Meeting on Fiber Sensors @ HBK FiberSensing

Differential Attenuation 

Single source DTS

Single ended

Sensing fiber
Single Source – Single Ended
▪ Correction factor to be set for each installed fiber

▪ Usable only for constant loss vs time & distance

Single source DTS

Double ended

Single Source – Double Ended
▪ Need to interrogate both sides of sensing fiber

▪ Complex set-up and only half sensing length
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Dual Source – Single ended

 Automatic Cancellation → Accurate Temperature Measurements

S1 = Anti-stokes S2

S2 = Stokes S1
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Differential Attenuation 

Single source DTS

Single ended

Sensing fiber
Single Source – Single Ended
▪ Correction factor to be set for each installed fiber

▪ Usable only for constant loss vs time & distance

Single source DTS

Double ended

Single Source – Double Ended
▪ Need to interrogate both sides of sensing fiber

▪ Complex set-up and only half sensing length

Dual source DTS

Single ended

Dual Source – Single Ended
▪ Simple set-up & full sensing length available

▪ Automatic and accurate compensation

▪ Insensitive to variations of attenuation in time
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Easy Field Deployment – e.g. MWD Umbilical

Apr-23

OTDR Trace

Temperature Profile in Operation
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Brillouin OTDR → DTS & DSS 

Brillouin Brillouin

Rayleigh

T 

 

T 

 

Wavelength [nm]

∆𝝑𝑩
∆𝑳𝑷𝑹

=
𝑪𝝑
𝜺 𝑪𝝑

𝑻

𝑪𝑷
𝜺 𝑪𝑷

𝑻

𝜺
∆𝑻

Landau-Placzek Ratio =
𝑷𝑹𝒂𝒚𝒍𝒆𝒊𝒈𝒉

𝑷𝑩𝒓𝒊𝒍𝒍𝒐𝒖𝒊𝒏
=

𝒇(𝒂𝒕𝒕𝒆𝒏𝒖𝒂𝒕𝒊𝒐𝒏)

𝒇 𝜀,𝑇,𝒂𝒕𝒕𝒆𝒏𝒖𝒂𝒕𝒊𝒐𝒏
= 𝒇 𝜀, 𝑇

𝝑𝑩 Brillouin Frequency

𝑳𝑷𝑹 Rayleigh/Brillouin Power Ratio

http://www.viavisolutions.com/


©              VIAVI Solutions Inc. 12/ viavisolutions.com Daniele Costantini – EPIC Meeting on Fiber Sensors @ HBK FiberSensing Apr-23

Easy Field Deployment – e.g. Electrical Power Cables

OPGW cable
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Aerial OPGW (60km – 6 days & 24h)

Removed requirement for

▪ special cables & designs with strain-free fibers

▪ additional instrumentation
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