Development of a Framework for the Falsification
of Autonomous Vehicles

Please Note

This thesis proposal presents a framework. Please contact me if you are interested in working
on one of its modules:

* Framework / interfaces

+ Differentiable STL monitor [1, 2]

» Model predictive robustness of STL [3]
« Falsifiers / optimization [4]

Background

For the development of safe autonomous vehicles (AVs), testing against formal specifications
(e.g., traffic rules) is desirable. Specifically, our research aims to falsify the vehicle under test
(VUT) automatically, meaning that it violates the specifications. To this end, we express traf-
fic rules as signal temporal logic (STL) [5, 6, 3] and steer the surrounding vehicles in a traffic
scenario such that we falsify the VUT. This approach combines temporal logic with humeri-
cal optimization, with several works providing generalized solutions for the falsification [4]. To
assess which falsification approach works best for our use case, we aim to have a unified
framework that enables fast switching of the applied falsification strategy.

Description

You will work on a framework that is capable of monitoring the (differentiable) robustness degree
of STL specifications for autonomous vehicles. Using unified interfaces, various optimization
strategies can be applied to update the trajectories of the surrounding vehicles, aiming for the
falsification of the VUT.

The specific tasks will depend on your topic. In general, your research will consist of the
following tasks.

Tasks

» Review existing solutions for your problem at hand. What are their limitations? What
would a more promising approach look like?

« Outline the functionality of your solution.
* Implement your solution.
* Documentation of the code and results.
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