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VinePAT : Vineyard Management for Grape
“Metabolomic Imaging” using Hyperspectral
vis-NIR Spectroscopy
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|.“Grape Quality” : Can we define it ? How to
measure it ?

2. Spectroscopy — Holistic Measurement of Metabolism
3. Case Study : Hyperspectral Monitoring

4."“Harvest Forecasting ..."”
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_ und(s) to analyze
to dec:de on an harvest date ?

‘ * For which style ofiwine 7

* Whichs analytlcal method to chose 7 i

| Technical Maturity

How to follow grape
maturity, & technical guide

2. Aromatic Maturity L eiom s Food cuniy &

2000, 19, e72.881

3. Phenolic Maﬁlﬂl}' Four key parameters
1. Tochnlcal maturity

4.Textual Maturity 2. Aromatic maturity
3. Phenolic maturity

4. Teoxtual maturity

Le Moigne ot of Food Qualyy & Preference 2000, 19, 472468
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Normalized Difference Vegetation Index (NDVI)
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Photonics : Molecular Information
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(Light) =i (light + grape)
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Photonics : Molecular Information

Spectral Information :
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Photonics : Molecular Information

Spectral Information :

Chemical properties :“frequency changes”
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’ Photonics : Molecular Information
s & w :
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Complex Fingerprinting :
5 = Convoluted Information
» Advanced Computational Signal Processing,

Feature and Pattern Recognition
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Case Study :Target Approach

“Impact of Water into
Grape Quality ?
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It is well-known that carotenoid

contents in plants are related to the
metabolic processes of plant cells, which are
dependent on-climatic factors, agricultural
practices, and plant variety ...
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... higher levels
in grapes
protected from
direct sunlight
exposure than in
those exposed to
direct

sunlight ...

... Altitude strongly B 1zom M 145w B 25w
affect climatic |

conditions due to it

direct impact on

T°C, humidity, and

other environment

factors that affect

grape maturity ...
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Case Study : Non-Target Apbproach

“High Resolution vis-SVWNIR
Imaging”




Image = Set of pixels with x
and y distribution

each time,

Q ® Spacial Information for

/ ® Time Course Resolution,

/ ® Each point of the field is a
spectra,

® Allows high discrimination,

® Maturation Monitoring...




Grape Berry Ripening
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Case Studies : Sampling - Maturation Time Course
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. Glucose

Fructose

Tartaric =,

Malic
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“Harvest Forecast”
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Harvest Forecast - Choosing the Maturation Properties

Mathematical
Forecasting (PAT)

Harvest Forecast - Choosing the Maturation Properties

Spectral Forecasting
Records Model

Forecasted

Data-

Driven
’ Time-Series ’
Forecasting
siears Model
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Case Studies : Harvest Forecasting

Forecast Imaging Vireyare to Bottle
4
.

* Harvest dote

* Geographic disc. :
Select Groups

= Use PAT to diagnose
* Use Past Information
to tailor your wine

® Non destructive Spectroscopy techniques coupled
with signal processing are ideal tools for management

of “grape quality” ;
® Non targeted approach enables the “glass to vineyard”

sensory perspective ;

® Hyperspectral monitoring allows optimization and
consistence in final wine quality.




Globally Recognized Technology
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VinePAT

Is a Data-driven High-Troaghput biophotonics
sysiem for facing the complexity of grape
quality management







