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Description 
One of the goal of robotics is to make sure that robots can move 
according to a motion plan. The motion plan can also include 
spatial/temporal preferences e.g. where the robot should go and 
how fast it should complete its task. To that end, Signal 
Temporal Logic (STL) [1] can be used to shape the robot’s 
trajectories. It is a formalism to specify complex tasks and to 
characterize (desired) behaviours of systems in a machine-
interpretable way. 

This project will focus on learning a specification from data. 
There exist recent data-based approaches [2-4] which include 
observed trajectories of the robot. To obtain accurate and tight 
results, this process usually requires that the trajectories only 
belong to a single target specification. Nevertheless, in reality, trajectories are recorded from multiple 
specifications during the operation of a system. For instance, an autonomous vehicle performs different 
manoeuvres during its operation, depending on the current traffic situation. Another example spans 
different driving styles one can encounter while driving: from careful driving styles to more aggressives. 

Goals 
Your task will be to develop a hierarchical clustering approach to separate the trajectories into distinct 
subsets. Each of these subsets should belong to a different target specification. Therefore, you need to 
determine suitable metrics [5] and identify clustering approaches to separate the trajectories, e.g., 
using their frequency spectrum.  

Requirements 
The project is suitable for students interested in the fields of robotics, formal methods and machine 
learning. An excellent command of Python is required.  

Contacts 
Alexis Linard (linard@kth.se), Christian Pek (pek2@kth.se) 
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