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The CRA-W brings together scientific 
research, service and support functions in support of Walloon 
farmers, stockbreeders, horticulturists, forestry producers and 

operators in the agri-food sector
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Our 130 research projects primarily aim to reduce synthetic inputs, produce more sustainably from an economic, 
environmental, and societal perspective, and strengthen the profitability of agricultural production, particularly by 

improving processing methods
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Source : R. Gente, N. Born, A. Rehn, M. Koch
CROP.SENSe.net Symposium, Bonn, 29.9.1014. 

Vibrational Spectroscopy

Waves at our service…
electromagnetic spectrum of light
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Vibrational Spectroscopy

At the CRA-W
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Vibrational Spectroscopy

At the CRA-W
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From the lab…

Hyperspectral camera

Halogen lamps

Conveyor belt

… To the field

Source: Y. Curnel, CRA-W



• Different instrument generations

• Different brands

• Different sample presentation
accessories

• Different technologies

• Bench top versus on-line 

• Bench top versus hand-held

Vibrational Spectroscopy

At the CRA-W
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DRIM team

Techniques – Raman, Imaging & MIR 
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DRIM team

Data Sciences – Chemometrics, Machine Learning

Source: Massart, D.L., et al. (1997) Data Handling in Science and Technology 20A: 
Handbook of Chemometrics and Qualimetrics Part A, p1
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Why Chemometric approaches / machine learning / 
multivariate analysis / … ? 
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Quality control

Fruits

Measurement of key parameters for the selection 
of our fruits of tomorrow based on Nutritional 

criteria

Polyphenol contentVitamin C
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Meat products
Quality control

Differentiation of Listeria 
monocytogenes on beef 
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NAME-SA: Chemometric analysis of multi-
instrument spectroscopic data for rapid 

meat quality assessment

This Photo by Unknown Author is licensed under CC BY-SA-NC



BROMEDIR
Quality control

Goal: Achieve new generation of miniaturized MEMS-FTIR spectrometer for detection 
of larger pool of chemicals & biochemicals.

Sustainable farming
Fuel Quality

Hydrogen quality
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ANALYSIS OF PLASTICS EXPOSED TO SEABIRD 
STOMACH CONDITIONS, USING MID-
INFRARED SPECTROSCOPY

Plastics are usually accompanied by additives and 
persistent organic pollutants (POPs). 

Contaminants, adulteration & fraud

Plastics and POPs
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On-line ergot detection

 Fast  30-40 kg / hour 

(Ref method = several days)

LOD <<< 500 ppm

Contaminants, adulteration & fraud

Ergot
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 4 adulterants: cistus, olive leaves, 
myrtle & sumac

 2 origins: Turkey and Italy

Mixed at: 1, 2, 5, 25 & 50% level

Hyperspectral NIR

Contaminants, adulteration & fraud

Spices - oregano adulteration

Nicaise Kayoka
t-SNE 1

t-
SN

E
 2
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Pepper powder fraud / adulteration 

Contaminants, adulteration & fraud

Spices - pepper
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Piperine C17H19NO3

Contaminants, adulteration & fraud

Spices - pepper
Standard (reference) pepper
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Poor quality pepper> 60% piperine !

<< 4% piperine !

PCA

Reference pepper samples
RTBF samples

Contaminants, adulteration & fraud

Spices - pepper

24



DEPIPEST
Some of our current projects

Goal: Innovative screening methodology by vibrational spectroscopy (MIR) and 
confirmation by chromatographic methods (GC, LC, MS) of counterfeit pesticide 
formulations
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WHEATWATCHER
Some of our current projects

Goal: To implement an integrated digital system for monitoring soil and wheat health 
to improve sustainable agriculture.

Soil contaminants:
• Hydrocarbons
• Heavy metals
• Salinity
• NPK
• (Microplastics)
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Authentication & Traceability

Flax disease

Control plant Inoculated plant 28



Variety more resistant
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Authentication & Traceability

Flax disease
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Authentication & Traceability
Detection & characterisation of insect meal intended
for feedingstuffs

Abigaël ANSELMO

Photograph (A), spectral image (B), PLS-DA image processing (C) and
absorbance equation image processing (D) of different samples
analysed by NIRM.
WB: Wheat bran; F: Frass; BP: Bovine PAP; GA: Gryllus assimilis;
HI: Hermetia illucens larvae.

PLS-DA image processing of the six samples of T. molitor larvae meal
adulterated with 5% of HFr or CFr (left), 20% of HFr or CFr (middle)
and 50% of HFr or CFr (right). Dark blue: background; Light blue: T.
molitor larvae meal; Green: HFr; Yellow: CFr.
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Authentication & Traceability

Cocoa beans
Discrimination of fermented vs 
unfermented cocoa beans & 
discrimination of 19 hybrid 
genotypes
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C2: Spectral criteria approach (kernel level)C1: Morphological criteria approach (kernel level)

Probability to be classified as DW (*: mean by kernel +/- 2SD) after applying 
PLSDA model performed on 8 morphological criteria (area, perimeter, 

circularity, maxFeret, minFeret, aspect ratio, roundness and solidity), on the 257 
images of 16 kernels.

Percentage of pixels predicted as DW (*: mean by kernel +/- 2SD) after 
applying PLSDA model performed on NIR data, on the 257 images of 16 

kernels.

To benefit from HSI 
advantages for high 
throughput analysis : to 
certify batches

Authentication & Traceability

Cereals
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Spectral and 
spatial 

information 
combination

Authentication & Traceability

Cereals

Qsorter
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BELGOLEO
Some of our current projects

Goal: To develop an oilseed flax sector in Belgium: creation of a range of high value-
added products that are nutritionally, ecologically, and economically viable.
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Vibrational Spectroscopy & Chemometrics

Qualispectra

Wheat phenotyping Homogeneity of semolinas

Goal: To improve food safety by developing advanced Machine Learning algorithms 
for Hyperspectral Image analysis
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Vibrational Spectroscopy & Chemometrics

Other Areas of Work
• Instrument transfert (handheld, imaging…)

• Extension to other technologies

• Use of simplified methods (Local techniques, homogeneity algorithm)

• Deep learning / AI
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Goal: Investigating the potential of local methods for NIR data

Perspectives: Use of simplified chemometric methods

Local approaches
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Exploiting the spatial information of hyperspectral 
images using AI (PhD)

Quality and authentication of 
agricultural products Unit
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Perspectives: Use of simplified chemometric methods

Qualispectra - Homogeneity
Goal: Development of an algorithm that takes into account spatial distribution of 
components
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Mixtures of semolina of durum and bread wheat

Successfully applied it to HSI of compost

Artificial Images

~ 0% 
Homogeneity

~ 100% 
Homogeneity
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Perspectives: Use of simplified chemometric methods

Qualispectra - Homogeneity



Perspectives: Use of AI methods

Using Pre-Trained Embeddings Models to Capture 
Spatial Information

Embedding Models
OpenAI CLIP

Google SigLIP
Facebook Dinov3
Microsoft ResNet

UMAP
PCA

…

Pseudo-RGB images

PLS
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Gràcies!


