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Agriculture

INNOVEZ POUR 

UNE AGRICULTURE 

PLUS PRÉCISE

ET DURABLE

SÉLECTION      QUALITÉ      ENVIRONNEMENT

Faisant face à des enjeux économiques, sociétaux et 

environnementaux, l’agriculture et l’élevage évoluent 

pour une agriculture plus précise et durable, poussés 

par l’essor de la digitalisation.

Pour relever ces défis, il est donc essentiel de 

s’appuyer sur des outils de diagnostic adéquats 

et innovants pour décider des actions à engager 

pour obtenir le niveau de production souhaité.

La photonique* vous apporte des solutions !

EXEMPLES D’APPLICATIONS

VOUS SOUHAITEZ

Contribuer à l’accompagnement des agriculteurs/ éleveurs 

dans la transition agroécologique ?

Sélection variétale 

et pilotage des 
cultures 

Qualité des
produits et

bien-être animal

Réduction des

intrants et de

l’impact écologique

Rapidité
d’analyse

Automatisation

des procédés

Sensibilité
et précision

Sans contact

et non invasif

Flexibilité

DE NOMBREUX BÉNÉFICES

La photonique regroupe l’ensemble des technologies optiques au service de l’innovation : capteurs  et composants optiques,  lasers, fibres optiques, éclairages 

LED, imagerie et vision... Présente dans de nombreux domaines d’application, dont l’agriculture, la photonique apporte un haut degré de performance.

* LA PHOTONIQUE ?

Capteurs optiques et imageurs

Aide à la sélection, phénotypage, pilotage des cultures

Détection de maladies, contaminants, intrus et pathogènes

Contrôle qualité des matières premières et produits finaux

Éclairages LED et lasers

Contrôle du comportement animal et de sa santé

Désinfection des produits et des outils

Stérilisation, augmentation de la DLC

Télémètres, scanners 3D et lidars

Machinisme et robotique agricole

Télédétection et systèmes d’information spatialisée

Outils d’aide à la décision, prédiction des rendements

Augmentation de la production de nourriture pour 

répondre à l’accroissement de la population, tout 

en réduisant l’impact sur les écosystèmes,

Amélioration de la qualité du produit mais aussi 

des conditions d’élevage et du bien-être animal, 

trois choses auxquelles le consommateur est 

désormais très attentif.

FIBRE BRAGG GRATING ARRAY
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Typical reflection spectrum

Applications

Temperature and strain sensor
Shape sensing

Structural Health Monitoring

Fibre specifications

Product line

Main characteristics
Weak reflectivity (5% max)

Strong mechanical strength

Customizable FBG length (1 to 10mm)
Customizable FBG spacing (from 100µm to more than 1m)
Customizable Sensor length (up to 2km)

These fibre Bragg Gratings Arrays 
are perfectly suited to be used as 
thermal or strain sensors. The 
process we use to inscribe them 
in the fibre directly during the 
fibre draw allow the fibre to 
preserve its pristine mechanical 
strength as if no gratings were 
inscribed in it. Our process 
allows us to inscribe as many 
gratings as you want in the fibre 
in a repeatable way.

02
/2

02
2

* FBGAx – LL1 – SSS2 – NN3

1 FBG length (in mm)
2 FBG spacing (in mm), for spacing of 1m or higher please do as the following: FBGA –  LL – 1m – NN
3 Number of gratings

Typical reflection spectrum for a 10mm long FBG and OTDR trace for a 1-meter long FBGA made of 5mm long FBG spaced of 5mm.
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Typical Reflection Spectrum for 10mm long FBG

(b) Mode Field Diameter

(a) Side Lobe Suppression Ratio

Examples

FBGAr – 10 – 0.5 – 32:
32 FBG of 10mm length spaced of 500µm written in 80µm fibre
FBGA – 5 – 1m – 24:
24 FBG of 5mm length spaced of 1m written in 125µm fibre
FBGAm – 8 – 200 – 10:
10 FBG of 8mm length spaced of 20cm written in multicore fibre

Description FBGA-LL-SSS-NN* FBGAr-LL-SSS-NN* FBGAm-LL-SSS-NN* FBGAs-LL-SSS-NN*
Optical parameters
Fibre type Standard Reduced clad Standard Spun
Reflectivity (%)

FWHM (pm)

Center Wavelength (nm)

SLSR(a) (dB)

FBG length (mm)

FBG spacing (µm)

MFD(b) @1550nm (µm)
Numerical Aperture

Core diameter (µm)
Cladding diameter (µm) 125 +/- 5 (typical) 80 +/- 5 (typical)Coating type
Coated Fibre Diameter (µm) 160 +/- 5 (typical) 120 +/- 5 (typical)Spin pitch (mm) - - - 14
Proof test level (kpsi)
Operational T° range (°C)

Physical/Material parameters

5 +/- 1

100
-20 to 80

125 +/- 2 (typical)
One-layer Acrylate

160 +/- 5 (typical)

Single Core Fiber Multi Core Fiber (7 cores)

0.25 (typical)
0.21 (typical)

4.8 (typical)
6 (typical)

0.1 < R < 5
60 < FWHM < 700

1540 +/- 2 

≥ 7 

1 to 10
≥ 100

VOTRE EXPERT en fibres optiques 
spéciales et composantsProduct line

Multicœur    VLMA Yb    Coeur creux    
Anti-résonant    Infiniment monomode    
Supercontinuum    Tapers    Capillaires 
Chapelets de réseaux de Bragg...

Des capteurs optiques pour 
contrôler la santé des plantes

www.photonics-bretagne.com

Les capteurs optiques sont intégrés à différents systèmes portables ou embarqués. Dans le
domaine de l’agriculture, les capteurs optiques permettent de connaître et contrôler l’état de
santé des plantes.

Qu’est-ce qu’un capteur optique ?

• Lumière blanche
• Laser
• …

Comment ça marche ?

UNE SOURCE DE LUMIÈRE UN DÉTECTEUR UN CAPTEUR OPTIQUE

• Spectromètre
• Caméra hyperspectrale
• …

DÉTECTEUR : 
SPECTROMÈTRE

SOURCE DE 
LUMIÈRE BLANCHE

la lumière est envoyée dans la 
fibre pour éclairer l’échantillon

ÉCHANTILLON À ANALYSER : 
UNE FEUILLE

la lumière renvoyée 
par l’échantillon est 

analysée par le 
détecteur

Le détecteur envoie les données 
vers l’ordinateur qui les interprète

ORDINATEUR

A quoi ça sert ?

PhénoField

France/EU : 19 €  Rest of the World : 25 €

LIGHT AND APPLICATIONS  I  EOS & SFO JOINT ISSUE

LABWORK
 Quantum entanglement

EXPERIMENT
SPP imaging

BACK TO BASICS
Optical helicity

BUYER'S GUIDE
Nanopositioner

FOCUS ON

 OPTICAL  
FREQUENCY COMBS

•    Interferometry with optical frequency combs
•     Optical frequency combs for atomic clocks and 

continental frequency dissemination
•     Kerr frequency combs: a million ways to fit light 

pulses into tiny rings
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PARTNER NEWS

PARTNER NEWS

Strong attendance of the Photonics 

Bretagne network at Photonics Europe

Photonics Bretagne and its members (IDIL Fibres Optiques, iXblue, Kerdry, Leukos, 

Lumibird, Luzilight, mirSense, Optosigma Europe, Oxxius, Silentsys) have exhi-

bited at Photonics Europe in Strasbourg from April 3 to 7 and presented their latest 

innovations in sensing, imaging, lasers and related components. Photonics Bretagne has 

put in light its new range of VLMA Yb �bres, draw tower Bragg gratings, and multiple 

range of PCF (Hollow core, supercontinuum, endlessly singlemode…). 

The new Perfos® Polarisation Maintening (PM) Ytterbium doped Very Large Mode Area 

(VLMA) �bre is particularly suited for the continuously growing ultrafast �bre laser 

market. The combination of robust single mode behavior in an all-solid glass form 

factor with 750 µm2 fundamental mode area makes this �bre an ideal tool for high-end 

industrial �bre laser manufacturers.

The �bre Bragg gratings arrays are perfectly suited to be used as thermal or strain sen-

sors. We inscribe them directly during the draw to allow the �bre to preserve its pristine 

mechanical strength. Our process allows us to inscribe in the �bre as many gratings as 

requested in a repeatable way.

Photonics Bretagne also showed its very last development on metal coatings that allow 

optical �bres to handle harsch environment (High temperature, radiative conditions…).

Photonics Bretagne and its members (IDIL Fibres Optiques, iXblue, Kerdry, Leukos, 

Lumibird, Luzilight, mirSense, Optosigma Europe, Oxxius, Silentsys) have exhi-

bited at Photonics Europe in Strasbourg from April 3 to 7 and presented their latest 

innovations in sensing, imaging, lasers and related components. Photonics Bretagne has 

put in light its new range of VLMA Yb �bres, draw tower Bragg gratings, and multiple 

range of PCF (Hollow core, supercontinuum, endlessly singlemode…). 

The new Perfos® Polarisation Maintening (PM) Ytterbium doped Very Large Mode Area 

(VLMA) �bre is particularly suited for the continuously growing ultrafast �bre laser 

market. The combination of robust single mode behavior in an all-solid glass form 

factor with 750 µm2 fundamental mode area makes this �bre an ideal tool for high-end 

industrial �bre laser manufacturers.

The �bre Bragg gratings arrays are perfectly suited to be used as thermal or strain sen-

sors. We inscribe them directly during the draw to allow the �bre to preserve its pristine 

mechanical strength. Our process allows us to inscribe in the �bre as many gratings as 

requested in a repeatable way.

Photonics Bretagne also showed its very last development on metal coatings that allow 

optical �bres to handle harsch environment (High temperature, radiative conditions…).

ECA-iXblue, 
a new French naval  

defense leader

Groupe Gorgé, parent company of robo-

tic specialist ECA-Group, has announced 

the acquisition of iXblue for 410 million 

euros. This operation will lead to a world- 

class player in the fields of maritime, 

inertial navigation, defense, space and 

photonics. Long-standing partners, ECA 

Group and iXblue benefit from strong 

technological and commercial synergies. 

With a unique o�er ranging from compo-

nents to complex systems, the group will 

provide high performance solutions for 

critical missions in harsh environments.

AGENDA 
 Agrophotonics Webinar 

Québec-Bretagne
May 11-12, Online

 
 Agrophotonics MorningTech

“Light technologies at the 

service of animal production” 

June 9, Ploufragan (France)

 Photonics Bretagne  

General Assembly
June 21, Lannion (France)

Photonics Bretagne 

expands its team 

Photonics Bretagne welcomes three 

new talents who joined the team in 

2022 to bring their complementary 

expertises to the Research and 

Technology Organisation:

Robin POUYET 

Materials Engineer 

and Polymer Chemist

Stéphane PERRIN 

Biophotonics 

Project Manager

Sébastien CLAUDOT 

Technical Manager

5G ACCELERATION STRATEGY  

AND NETWORKS OF THE FUTURE:  

LAUNCH OF SIMBADE PROJECT

The SIMBADE project is one of the seven initiatives selected from the French Government 

as part of the "5G Acceleration Strategy and Networks of the Future" program, and 

received funding from Direction Générale des Entreprises (DGE). The partners of the 

project are Ekinops (project leader), Idil Fibres Optiques, Le Verre Fluoré, Orange, the University 

Lille 1 - PhLAM laboratory, and Photonics Bretagne. One objective is to develop the telecom 

infrastructure and transport capabilities to unlock networks of the future. It aims to increase 

the exploitable bandwidth in DWDM transmission systems through the development of e�i-

cient fibre amplifiers in O-E-S telecom bands.
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Open Access PIC Pilot Line


















