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Field & 
orchard
analysis

PhenWheat II
(2022-2024)

NIR imaging 
solutions for 

phenotyping of 
wheat

Farm & 
industry
analysis

MobiLAB
(2022-2024)

Mobile laboratory 
dedicated for the  

demonstration and 
dissemination of  
photonics and 
digital solutions

Laboratory
analysis

DepiPEST
(2022-2024)

MIR & Raman 
(+ chroma., U10)  

for the detection of 
fraud in pesticides 

products

Laboratory
analysis

ValCerWal
(2022-2024)

NIR & NIR imaging
(+ optical sorting

/chemistry U11) for 
cereal batch 

allotment

Quality and Authentication of Products Unit – CRA-W
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http://ekladata.com

We are using light to understand what we
observe

Colors = changes in the composition or 
texture of the object

Source : https://www.encyclopedie-environnement.org

The waves at our services

Source : R. Gente, N. Born, A. Rehn, M. Koch
CROP.SENSe.net Symposium, Bonn, 29.9.2014. 
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2001

1997

2007

2008

NIR benchtop, on-line, 
microscope

NIR Imaging
Baby NIR

MIR

Raman 

1979

Spectroscopy devices at CRA-W
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Source : http://mep.net.au

TREND  « lab to the sample approach » = the data travel instead of the samples !

Off-line – spot & laboratory analysis
feedback in hours to days

At-line  – spot & on-site analysis
feedback in minutes 

On-line – regular interval & automatic analysis
feedback in minutes to seconds

In-line – continuous & automatic analysis
instaneous feedback
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 Created in 1989

 9 laboratories in Wallonia 
+ 1 in Luxembourg 

 11 spectrometers connected to CRA-W 
(= master)

 Each spectrometer is standardized every 
year on the master

 Several parameters/criteria for different 
matrices

 Interlaboratory studies 

A network analysis and advices for the Walloon agriculture sector

Network of spectrometers : the example of the REQUASUD network

Reagent/chemical Reference values NIR valus
Reagent  

(95 % reduction)
Time / sample / technician 4 hours 5 minutes
Samples / day/ technician 5-10 100

ISO 17025 &
ISO 17043
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Neospectra (Siware)
1350-2500 nm
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Longueur d'onde (nm)

Flame-NIR: 950- 1650 nm

Micronir 1700: 950-1650 nm

Neospectra : 1350-2550 nm

FOSS XDS: 400-2498 nm

Scio:

FieldSpec 4 : 350-2500 nm

Spectral 
Engines : 1550-

1950 nm

Network of spectrometers : other strategies !

WALOPEA project
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We need a global approach to enhance the quality and safety of our food production chain

 At fields, meadows, 
farms, orchards & 
greenhouses level

 At processing and 
transforming plants level

 At distribution and retail
facilities level

 At consumer level

In addition to the official 
control

(Source: https://www.cdc.gov/)
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We need a global approach to enhance the quality and safety of our food production chain

 At fields, meadows, 
farms, orchards & 
greenhouses level

 At processing and 
transforming plants level

 At distribution and retail
facilities level

 At consumer level

In addition to the official 
control

(Source: https://www.cdc.gov/)
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At fields, meadows, farms, orchard & greenhouses level : evaluation of fusarium blight infection

Vincke et al. (2023). Near infrared hyperspectral imaging method to 
assess Fusarium Head Blight infection on winter wheat ears
(2023) Microchemical Journal, 191, art. no. 108812. 
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At fields, meadows, farms, orchard & greenhouses level : evaluation of fusarium blight infection

In the lab

In the field
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Transition of dairy farming toward a 
better efficient use of fodder resources

Sampling of corn silage Sampling of haylage bale

At fields, meadows, farms, orchard & greenhouses level : evaluation of forage at farm level

Fernández et al. (2022). Performance of three handheld NIR spectrometers for predicting grass silage
quality. Biotechnology, Agronomy, Society and Environment, 26 (Special Issue), pp. 1-10. 

In the farm

t° and humidity influences
Sampling issues !!!
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We need a global approach to enhance the quality and safety of our food production chain

 At fields, meadows, 
farms, orchards & 
greenhouses level

 At processing and 
transforming plants level

 At distribution and retail
facilities level

 At consumer level

In addition to the official 
control

(Source: https://www.cdc.gov/)
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STEP 1
Loading of 
5 tons of 
soybean 

meal

STEP 2
Loading of 5 

tons of soybean 
meal 

+
“Massive” 

adulteration

STEP 3
Loading of 
5 tons of  
soybean 

meal

STEP 4
Loading of 5 

tons of soybean 
meal 

+
“Smooth” 

adulteration 

STEP 5
Loading the 
remaining
part of the 
soybean

meal

Detection of adulteration at industrial level

At processing and transforming plants level : analysis a the ports of entry

Fernández et al. (2015). NIR fingerprint screening for early control of non-
conformity at feed mills. Food Chemistry, 189, art. no. 16461, pp. 2-12.
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At processing and transforming plants level : analysis a the ports of entry
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Analytical parameters used and on-line 
prediction results of the PLSDA (Partial Least 
Squares Discriminant Analysis) model

Wheat 
kernels

Ergot
Bodies

The number of pixels counted for 
each class of the model is also 
provided.

Ergot detection in wheat by NIR imaging

At processing and transforming plants level : analysis a the ports of entry

 LOD <<< 500 ppm
 Several analysis by kernel or by ergot 

body
 Fast  30-40 kg / hour = LOD 1 ppm

(Ref method = several days)



18NIR Imaging – multi-detection of contaminants/impurities

At processing and transforming plants level : analysis a the ports of entry
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Qsorter – kernel sorting (installed at CRA-W in 2022 – VALCERWAL project)

(Contact : Bruno Godin, 
b.godin@cra.wallonie.be & Pierre-Yves 
Werrie, p.werrie@cra.wallonie.be )

At processing and transforming plants level : analysis a the ports of entry

Batch segmentation

Individual kernel sorting

mailto:b.godin@cra.wallonie.be
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 Sorting of raw material – maximization of the valorization 
of the production

NIR spectra 800 – 1800 nm 
& RGB image
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At processing and transforming plants level : analysis a the ports of entry
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We need a global approach to enhance the quality and safety of our food production chain

 At fields, meadows, 
farms, orchards & 
greenhouses level

 At processing and 
transforming plants level

 At distribution and retail
facilities level

 At consumer level

In addition to the official 
control

(Source: https://www.cdc.gov/)
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At distribution and retail facilities level : the challenge of the detection of mislabeling and fraud

Vermeulen et al. (2017). Authentication and Traceability of 
Agricultural and Food Products Using Vibrational Spectroscopy
In: Food Traceability and Authenticity: Analytical Techniques, 
Montet D. and Ray RC. USA, Biology series, CRC press, 450.
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We need a global approach to enhance the quality and safety of our food production chain
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In addition to the official 
control

(Source: https://www.cdc.gov/)
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At consumer level : protection of the consumer
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Take home message !

 Three-tiers spectroscopic approach for the 
integrity of the food chain

o Step 1 : Screening at production 
(plant/field/industry), transformation and 
retails levels

(NIRS on-line & handheld; Raman)

o Step 2 : Checking at the laboratory level
(NIRS laboratory; NIR HSI)

o Step 3 : Confirmation at the laboratory level
(MIR & Raman laboratory; NIR HSI)

Production, 
transformation 

& retails
screening

Laboratory
confirmation

Laboratory
checking

The Cerberus approach for the 
protection of the food chain !
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Merci !
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