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Electronic Nose (e-Nose), an array of electronic gas sensors, has been recently 
applied in the brewing and distilling industry, mainly for determining olfactory 
qualities of products [1,2]. An other use of e-Nose in these industries is in the 
production process, namely, in monitoring the process of fermentation [3-7]. Here, 
however, one of the main challenges is the increasing alcohol concentration and 
the high carbon-dioxide concentration. These might "cover" (from the e-Nose) the 
presence of other important volatile compounds being developed during the 
fermentation but still not in sufficient concentration to be well detectable. However, 
the presence of some of these compounds, for example the metabolic products of 
some bacteria, is a sign for the brewer that intervention to the process of 
fermentation is needed. 
The main objectives of the project are the following: 



1) Acquisition of benchmark data: In the first phase of the thesis e-Nose data will 
be recorded in a laboratory environment. Here various e-Nose sensors will be 
tested with various samples. The main goal of this phase is to gather 
benchmark data for the next phase of the project. 
 

2) Development of novel artificial intelligence (AI) approaches for e-Nose data 
analytics: In the second phase of the project, novel AI approaches will be 
developed, including machine learning (ML) and optimization algorithms for e-
Nose data. Particular interest will be put on the phenomenon called sensor drift 
[8] (when the sensitivity of the gas sensor changes with time) and the privacy 
of computing by utilizing the concepts of federated learning [9] 
 
The project will be developed in collaboration with brewing experts. 
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Candidate characteristics 
 
Education:  

A first degree (a minimum 2:1) in Computer Science  
 
Subject knowledge: 

Artificial Intelligence, Data Science 
 
Essential attributes: 

• Deep Theoretical background on Machine Learning 
• Good Programming skills (not just using libraries) 

 
Desirable attributes: 

• Experience with Internet of Things (IoT) and sensors 
• Knowledge in web and mobile development  

 
 
 
 


