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Deep Learning

Biosignals

Occupational Risk Assessment

▪ Biosignals are measurable signals of physiological activity, such as the activity of the heart (ECG), of the muscles (EMG), respiration (RIP), movement, etc. 

▪ Area of Machine 
Learning where 
computer models 
learn to perform 
predictive tasks 
directly from images, 
timeseries, text.

Thesis Main Objectives
Build the Biosignals Neural Library for biosignals processing and knowledge extraction using Deep Learning.

Contribute to the Operator project by developing algorithms for occupational risk analysis/evaluation from physiological data.

▪ These signals provide meaningful information namely, regarding the presence of diseases, fatigue, or occupational risk [1].

▪ Recurrent Neural 
Networks models are 
proposed to perform 
automatic biosignals 
processing, namely 
ECG denoising [2] 
(ilustraded in the figure 
below) and other 
useful functions, such 
as filling missing values 
or detection of 
anomalies.

▪ A modular approach is proposed, where each 
trained network can be added an extra layer or 
fine-tuned to perform similar tasks or re-trained to 
be applied in different types of signals. 
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Module 1 (M1)

Base model …

Transfer-Learning
to the occupational context

…

Biosignals Neural Library

▪ The built networks “learn” 
the characteristics of the 
signals, allowing for its 
use in different contexts: 
Transfer-Learning for 
occupational risk 
assessment:

▪ Biosignals processing is a challenging task: its manual handling is laborious, mathematical algorithms are time consuming.

Challenge

Method

Application

▪ In the context of the project “Operator 
- Digital Transformation in Industry 
with Focus on the Operator 4.0”, data 
acquisitions in real industrial context 
were conducted. From the acquired 
data and the implemented library, 
algorithms to assess occupational risk 
will be developed.
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