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Industrially modified species: 

Fraxinus excelsior
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Multivariate analysis of multi-sensors data 

Data  fusion

Data was divided as a dendogram in four main classes (without supervised

statistical algorithms). Heterogeneity should be determined by an expert.

Cluster analysis PCA

Principal component analysis decomposed

highly correlated data in 4 plotted PC

Ash
192°C

202°C

212°C



Multivariate analysis of multi-sensors data 

Identity test

Cluster analysis PCA

PCA and CA  can be useful for differentiation of samples 

and classified unmeasured samples into defined groups

It is possible to discover trends when playing with sensor 

data and validating clusters within threshold (S>1)



Multivariate analysis of multi-sensors data 

Partial Least 
Squares

Calibration data 
set

PLS

Models PLS

The development of Partial Least Squares

(PLS) model starts with computation of PCs

on the base of calibration dataset.

The PLS model has to be validated after

calibration.

Analysis 
[%]

Lignin α-Cellulose Hemicellulose Extracts

Ash 28.88 45.38 28.88 4.69

Ash192 29.13 43.81 29.13 6.11

Ash202 35.12 43.93 35.12 8.06

Ash212 35.54 38.14 35.54 9.49

Analysis Density Acidity pH WWA
Contac
t angle

Ash 0.69 6.74 10-2 4.55 54.65 61.31

Ash192 0.68 4.35 10-2 4.55 34.59 99.96

Ash202 0.65 2.79 10-2 4.75 33.13 99.19

Ash212 0.63 1.59 10-2 5.32 33.03 97.22

Depending on the number of available samples two 

validation strategies are possible: cross-validation or 

test-set validation.

The high value of R2 and small value of RMSEP 

indicates excellent PLS models.
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Data  fusion
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TO BE CONTINUED…

Using all samples or divided by 

groups?

Using FT-IR, UV-VIS or TGA 

along with NIR?

How many repetitions per sensor and 

what amount of data is enough?

Data  fusion
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