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Massive data available w ith Industry 4.0
C Data Analytics for Big Data or Smart Data ?

Spectroscopy RGB & Hyperspectral
UVT VisibleT NIRT FTIR Imaging
Ramani Fluoi L1 BS¢é NIR

| | FTIR
Raman

A
> -
g
M R

-
¢
O 40—
D
204 ‘
0 ettt |
20 40 B0 80 10 80 180 200 220 240

Time pH (°Q)
IDO1 | 4.8 25
ID02 | 5.2 27
IDO3 | 5.0 30

Relative Intensity

R
Time series | Analytical Chemistry
Process parameters OMICS

Industrial IoT - Inline analyzers 120 HPLCT GC1T MS é



° Data Analytics Methodology

V Acquisition optimization
V DoE/QbD

V Knowledge Transfer ‘
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V In-house courses Concept V Data fusion
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V Scale-up

maintenance development

Model
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2 application cases

A. Maturity Control of plums based on
portable NIR spectroscopy

¥ Unscrambler

by G Camo Analytics

B. Batch process monitoring using BSPC

AL
Unscrambler L
Process Pulse QE:



_Bureay national Interprofessionnel du Pruneau

Application case

¥ Unscrambler

by G Camo Analytics

Agen Prunes

Sugar and acidity
content prediction
In plums based on NIR
spectroscopy
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Obijective: predict sugar and acidity
contents of plums directly in the
field to optimize the harvest time

B ' PQStudy performed for Technical Center for Prunes (Bf

Bureau nabonal Interprofessionned du Pruneay

Agen Prunes

1. Proof Of Concept:
Proof of V PLS model development in the lab with
V  One year

Concept

\V Orchard impact ?
4. Model Transfer

' Unscrambler
by G» Camo Analytics

V From one lab
instrument to another
of the same brand Model

development

V  From lab instrument
to field instrument

2. Robust PLS model
/ V Lab measurements
V Several years
3. Model Maintenance & Update V Several orchards
V 4 years of data
V More than 5 600 fruits

V 15 different orchards

& maintenance
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1. Proof of concept

Data acquisition

NIR instrument :  LabSpec 4 (ASD Inc.)
Range 350 -2500 nm - Step 1 nm
Reflectance spectra on plums in the laboratory
1 Year: 2013

Ref: sugar and acidity measurement with wet chemistry

Data import and preparation
Average of several measurement points
Obtain the best representativity of the fruit

Model development on one year

Exploratory analysis (PCA)
Detection of outliers
Impact of orchard / date on the signal
Model development (PLS) for sugar and acidity prediction
One orchard
Several orchards
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O 1. Proof of concept

Exploratory analysis

No orchard difference  C no need for a model by orchard
= one global model

Maturity effect (plum color)

Maturity effect (plum color) No orchard difference

Scores
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