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Background  

Data streams can be thought of as data that is continuously flowing. This 
usually implies a one-pass constraint (i.e., you must do something with the 
incoming data point, or it is lost forever). Unfortunately, in some scenarios, 
it is impossible to either store all the streams in memory, send them to the 
cloud, or to process them with an arbitrary number of iterations [1]. 
Therefore, it becomes essential to gain quick insights from the data and 
explicitly represent its meaning (i.e., semantics ) to scale-up the well-known 
DIKW hierarchy [2].  

One particular characteristic of streams is the sequential arrival of data 
points. Therefore, the time domain is an essential aspect of analytics. 
Depending on the data type, we can have time-series data (i.e., continuous 
data such as the speed) or discrete sequences (e.g., categorical data such 
as the gear number). A commonly used method to aggregate this type of 
data is by using time windows. Nevertheless, selecting the proper size of a 
time window is a use-case specific trade-off, and a fixed size limits the 
general applicability. To cope with this limitation, there are works based on 
the principle of adaptive windowing [3].  

Description  

The purpose of this thesis is to generically extract human-understandable 
meaning out of data streams using an adaptive windowing approach. The 
technical research problem that this thesis is intended to address is to:  

• Improve the semantic enrichment of data streams, by designing an 
artifact that describes the meaning of data over time using adaptive 
windowing; so that it enables data stream analytics without a use-case 
specific time window.  

Tasks  

This position considers six months for the thesis. Some of the tasks to 
expect are: literature review on adaptive windowing and analytics applied to 
sensor data streams, dataset preparation, and use case definition. 
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Expected skills  

• Expertise in at least one high-level programming language (e.g., 
Python) 

• General data engineering skills: data structures, data analysis (e.g., 
pandas) 

• General knowledge about data streams (i.e., time-series, discrete 
sequences) 

• Confidence in statistics and probability 
• English language proficiency in both speaking and writing  

Optional skills  

• Experience with machine learning and deep learning  
• Git distributed version control system  

Related Research Areas  

• Data Stream Mining, Statistics, Machine Learning, Data Stream 
Analytics, Semantics  

Notes  

• Supervision is offered in English 
• Starting date: as soon as possible  
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