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WP3 – Industrial validation

• Task 3.1: Solid biofuels
• Task 3.2: Liquid biofuels
• Task 3.3: Data mining and data-science techniques

The aim of this work package is therefore to validate the methods and devices developed in 

WP1 and WP2. 

• uncertainty propagation models for industrial use will be prepared

• methods and devices will be tested in real industrial applications for solid and liquid 

biofuels measurement

• analyses will be refined by applying data science methods such as machine (deep) 

learnings and artificial intelligence on the now fully digitalised measurements (correlations 

arising from the industrial environment - temperature, reflections, humidity, dust, vibrations

etc.)
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WP3 – Industrial validation

• Task 3.1: Solid biofuels
• Task 3.2: Liquid biofuels
• Task 3.3: Data mining and data-science techniques

The aim of this task is to exploit advanced data-science techniques to improve reproducibility 

and repeatability of moisture content measurements. In addition, an uncertainty model of real 

application will be developed, and a good practise guide will be compiled.

• Development of a method for the analysis of results of moisture content (machine learning, artificial 
intelligence, deep learning), tested on data from the measurements campaign
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Data mining and data-science techniques

• Data mining = process to crunch huge amount of data to extract
new patterns, trends, correlations, making predictions etc.:
• Classification

• Segmentation

• Prediction

• Regression

• Making associations

• Text Mining

• How?

• -> Understanding of the data -> Understanding of the goals of the
project -> Cleaning and processing of the data -> Modelling of data
(may ressult to reassess the processing of data) -> Select best suited
modell to our case (ROC, Gains,… - evalution criteria) -> Deployment

Statistical x propabilistic approach, etc
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Picture: M. Tiitta et al. „Air-coupled ultrasound detection of natural defects 
in wood using ferroelectret and piezoelectric sensors,“ Wood Sci. and Tech., 
sv. 54, no. 4, pp. 1-14, 2020. 

• Heuristic approach
• Artifical Neural networks / 

Neural networks:
• collection of units collected

together making network, 
similar to neuron cells in 
(human) brain

• decision trees, k-nearest
neighbor, support vector
machine

• Fuzzy systems

• Expert system

• Evolution and genetic
algorithms

• data – 50/25/25 
(training/testing/validation)

Data mining and data-science techniques
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Decide what we would like to receive

• Calibration curves

• Regression

• Structure identification

• Nonparametric model

• Neural networks

• Standard

• Recursive

• type of perceptron model

• Influence factors

• Structure of the data

• Who

• When

• What

NS 3

NS 1

NS 2

Data mining and data-science techniques
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Data science tool for advance AI/ML models

Swiss army knife for data
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Swiss army knife for data

Data science tool for advance AI/ML models
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Data science tool for advance AI/ML models
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Some examples

• Preprocessing
• Data manipulation
• Cleaning
• Visualisation
• Statistic
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Some examples

• Finding model
• Method
• Learning
• Showing results
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Some examples

• First human brain is needed
• Create structure
• Computer AI/ML could be applied
• Using on the data

• Finding of the thinks people do not even dream
• Consolidate of the data
• Making traceability propagation to the ON-SITE measurements
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