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CRA-W expertise on sensors
Fluorescence, visible, NIR sensors and imaging systems
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For farmers

For breeders

Sensors Imaging systems

For Agro industry

From laboratory …              to                on site measurements

on potato plants

on apples

on cereals
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• Plant phenotyping

– using handheld instruments 

and imaging systems

• Grain phenotyping

– using NIR hyperspectral imaging

• Crop monitoring

– Using handheld

and embedded instruments

– Using aerial and satellite imaging
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Some research projects and applications on
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Phenomic

FIRST (2018-2020)

Contact CRA-W : Sergio Mauro
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Definition and  developpement of tools for the identification of genotypes

associating pathogens resistance and improved nitrogen use efficiency

Model: Solanum tuberosum x Phytophthora infestans x nitrogen.

Visual observations in phytotron and in field

Predictif algorithm

Metabolomic

Proteomic

VIS/NIR

Fluorescence

NIR 
imaging

Genetic ressources
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FIRST

Trial 2018
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Phenomic

Fluo, VIS, NIR handheld instrument Reference method: Dumas

FIRST
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Nitrogen status measurements on leaves

Calibrations

Contacts CRA-W : Damien Vincke, Feriel Ben Abdallah & Philippe Vermeulen
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Phenomic

NIR hyperspectral imaging system

Disease analysis on leaves Healthy status analysis on plants

FIRST
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Phytophthora infestans symptom analysis

Contacts CRA-W : Damien Vincke & Philippe Vermeulen
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PHENWHEAT (2018-2020)
Characterisation of the growth dynamics of varieties of winter wheat 
resistant to different biotic and abiotic stress by means of a ground-
based phenotyping platform
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Hyperspectral imaging

Observation

Ground-based remote sensing
Stand alone use

Ground based

Phenotyping

platform

Ground-based remote sensing
Stand alone use

Contacts CRA-W: Damien Vincke, Guillaume Jacquemin & Philippe Vermeulen
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PHENWHEAT

VCU Trial Petermann 2018: diseases on heads
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50 varieties
9 checks
1 row by variety

2 untreated trials
1 trial without inoculation
1 trial with inoculation (25/5)

Fusarium Graminearum

Wheat heads collect: 2 heads by variety
Dates: 5/6, 13/6, 20/6
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PHENWHEAT

VCU Trial Petermann: measurement
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NIR hyperspectral camera: 900-1700 nm (100 wl)

Field setup Laboratory setup
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BEETPHEN (2017-2019)

Sugar beet phenotyping in breeding trials (using UAVs) 

Objectives:

To evaluate the use of UAV’s imaging systems 

and compare them to ground-based systems (imaging and non-imaging) 

and classical field observations (time and labour consuming)

… for crop phenotyping in sugar beet breeding trial plots

… with the focus on sugar beet diseases as specific trait to phenotype

Contacts CRA-W: Damien Vincke & Philippe Vermeulen
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POMINNO (2008-2011)
Research of rapid methods to select new apple cultivars presenting
high nutritional quality
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Tomorrow: New generation of instruments

FELIX for dry matter and sugar

Contacts CRA-W: Marc Lateur & Audrey Pissard
F-750: FELIX instruments
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SOLINDIC (2015-2019)

Oilseed rape and abiotic stresses

Objectives:

Using phenotyping and 

complementary VOC profiling 

approach 

to investigate physiological response 

of Brassica napus L. plantlets 

under a concentration gradient 

of two abiotic stresses: 

cadmium and epoxiconazole

Contact CRA-W: Bastien Durenne
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• Plant phenotyping

– using handheld instruments 

and imaging systems

• Grain phenotyping

– using NIR hyperspectral imaging

• Crop monitoring

– Using handheld

and embedded instruments

– Using aerial and satellite imaging
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Some research projects and applications on
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CONFFIDENCE (2008-2012)

NIR imaging helps detect ergot in cereals …
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Benefit of the method

Contact CRA-W : Philippe Vermeulen
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… and many other impurities …

Background

Germinated seeds

Broken wheat

Weed seeds

Wheat kernels

Straw, husks

Fameree,  L. (2012).  Détection de contaminants dans les céréales par imagerie 
hyperspectrale proche infrarouge (TFE). Huy, Belgium, 
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Contact CRA-W : Philippe Vermeulen
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• SVM discrimination models

… using chemometrics
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Contact CRA-W : Juan Antonio Fernandez Pierna
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FOODINTEGRITY (2014-2018)

NIR imaging helps detect fraud in cereals

Results of NIR spectral profile approach

RGB picture and mask on NIR images

Common wheat (CW) in Durum wheat (DW)
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Contact CRA-W : Philippe Vermeulen
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NIR imaging helps assess protein content

Distribution of protein content
predicted at kernel level
for 2 wheat varieties
with low and high protein content
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Contact CRA-W : Philippe Vermeulen
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NIR imaging helps improve seed QC
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• Plant phenotyping

– using handheld instruments 

and imaging systems

• Grain phenotyping

– using NIR hyperspectral imaging

• Crop monitoring

– Using handheld

and embedded instruments

– Using aerial and satellite imaging

21

Some research projects and applications on
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POTFLUO (2012-2018)
Potato crop monitoring: Fluo handheld instrument
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Contact CRA-W : Feriel Ben Abdallah

The use of the ratio of fluorescence combining the estimation of concentrations of 
leaf chlorophyll and flavonoid content appears to be a relevant potential method to 
assess crop nitrogen status.
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Wheat crop monitoring: NIR embedded instrument

Protein by NIR
GPS
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Contact CRA-W : Georges Sinnaeve
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IPOT (2014-2017)

Potato crop monitoring: Satellite +Drone 
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Contacts CRA-W : Yannick Curnel & Viviane Planchon
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BELCAM (2017-2020)

Potato, wheat, corn monitoring: satellite
BELgian Collaborative Agriculture Monitoring system for sustainable

cropping systems

UCL, CRA-W, ULg, VITO et INRA

Contacts CRA-W : Yannick Curnel & Viviane Planchon
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Contacts CRA-W: phenotyping work group: Bastien Durenne et Philippe Vermeulen
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Thank you for your attention
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