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Cristina Malegori

Defect detection of green coffee 

by NIR-hyperspectral imaging  

and multivariate pattern recognition
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Research Activity

SIGNAL PROCESSING & 

MULTIVARIATE PATTERN 

RECOGNITION

TEMPERATURE-RESOLVED NIR SPECTROSCOPY

HYPERSPECTRAL NIR IMAGING

MULTIVARIATE DESIGN

OF EXPERIMENTS

(MDOE)

ñSPECFOOD - Advanced strategies in near infrared spectroscopy 

and multivariate data analysis for food safety and authenticationò
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SPECFOOD ðCase Studies

SWIR 3 SpectralCamera ð

spectralrange: 1000 ð2500 nm

spectral resolution: 12 nm

spatial resolution RMS spot radius < 15 µm

lensesavailable: 50mm - macro  

OriginIdentificationof blacktrufflesð

in collaborationwith DISTAV 

Mycologicalresearchgroup

Physico-chemicalcharacterizationof cheeseð

in collaborationwith Caseificio Val dõAveto

Wavelengthsselectionfor nutssortingð

in collaborationwith RaytecvisionSpA

Identificationof Green Coffee defectsð

in collaborationwith Agenzia delle 

Dogane di Genova 
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THE PROBLEM ðGreen coffee defects

A defect is anything that diverges from a normal bean and that can be produced in the field or during the harvest, 

processing, transport and storage. In commercial use, it is defined as the number of defective beans and foreign matter 

present in specific green coffee batch.

The International Organization for Standardization (ISO) has produced criteria for the classification of

Coffee, grouping defects in five classes: 

× non-coffee defects (foreign matter); 

× non-bean origin (associated with coffee fruit parts); 

× irregularly formed beans (bean fragments); 

× beans with an irregular visual appearance (colour and surface texture).

× ISO 4149-2005 -ñGreen coffee-Olfactoryand 

visualexaminationand determinationof 

foreignmatterand defectsò

× ISO 10470-2007 -ñGreen coffee-Defect

referencechartò
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MATERIALS AND METHODS

DRY CHERRY BLACK BEANDEHYDRATED BEAN

Green Coffee, variety: Robusta, origin: Kenya

Defective beans:

× Dehydratedbeansfrom an extremedryingprocess; 

× Dried cherry of the coffee tree, comprising its external 

envelopes and one or more beans;

× Black beans from over-ripe cherry, fallen on the ground 

and subjected to over-fermentation by moulds/yeasts 

and subsequent drying.

VS

NON-DEFECTIVE BEAN

Innovative Approach:

HSI-NIR line-scanner 

(SpecimLtd, Finlandia) 

between1000-2500 nm; 

blackbackground; 

spectranormalization

accordingto with 

standard in Spectralon®.
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COFFEE BEANS ACQUISITION ðThe light challenge 

Light          Shadow         Bean


