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Making sense of your dataé

based on Machine Learning 

for industrial measurements

Donnez du sens à vos données 
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ANAYSE DE DONNEES MULTIVARIEES

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

Analytical Chemistry

OMICS 

HPLC ïGC ïMSé

RGB & Hyperspectral 

Imaging

NIR

FTIR

Raman

Spectroscopy 

UV ïVisible ïNIR ïFTIR

Raman ïFluo ïLIBSé 

Time series 

Process parameters

Industrial IoT - Inline analyzers

Time pH

Temp 

(°C) é

ID01 4.8 25 é

ID02 5.2 27 é

ID03 5.0 30 é

é é é é
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Data Analytics Methodology

Audit

Consulting

Proof of 
Concept

Model 
development

Software 
Implementation

Model 
maintenance

Training

Coaching

Audit

V Acquisition optimization

V DoE / QbD

V ML testing

V Data fusion

V MSPC/BSPC

V Scale-up

V Transfer

V Update

V Knowledge Transfer

V Open-courses

V In-house courses

Audit

V Robustness

V Validation 



2 application cases

A. Maturity Control of plums based on 
portable NIR spectroscopy

B. Batch process monitoring using BSPC
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Application case

7

Sugar and acidity 
content prediction

in plums based on NIR 
spectroscopy

Agen Prunes

Plums
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Objective: predict sugar and acidity 
contents of plums directly in the 
field to optimize the harvest time

Proof of 
Concept

Model 
development

Model 
Implementation 
& maintenance

Model Transfer

1. Proof Of Concept: 

V PLS model development in the lab with 

V One year

V Orchard impact ?

Agen Prunes

Plums

2.   Robust PLS model

V Lab measurements

V Several years

V Several orchards

4. Model Transfer

V From one lab 

instrument to another 

of the same brand

V From lab instrument 

to field instrument

3. Model Maintenance & Update

V 4 years of data

V More than 5 600 fruits

V 15 different orchards

Indico Pro 

software

Study performed for Technical Center for Prunes (BIP)

Proof of 
Concept
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1. Proof of concept

º Data acquisition

¸ NIR instrument : LabSpec 4 (ASD Inc.)

Å Range 350 -2500 nm - Step 1 nm

Å Reflectance spectra on plums in the laboratory

Å 1 Year: 2013

¸ Ref: sugar and acidity measurement with wet chemistry

º Data import and preparation

¸ Average of several measurement points

Č Obtain the best representativity of the fruit

º Model development on one year

¸ Exploratory analysis (PCA)

Å Detection of outliers

Å Impact of orchard / date on the signal

¸ Model development (PLS) for sugar and acidity prediction

Å One orchard

Å Several orchards

Task/ Transform/ Reduce(Average)
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1. Proof of concept

¸Exploratory analysis

ÅNo orchard difference Č no need for a model by orchard 
= one global model

ÅMaturity effect (plum color)

No orchard differenceMaturity effect (plum color)

Orchard :


