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Motivation

Bilateral Al is the concept of combining symbolic (logic-
based) and subsymbolic (data-driven) approachesinto a
unified system that aims to achieve high performance while
supporting formal reasoning and, where applicable, formal
guarantees. This topic investigates how shielding, a model-
based safety mechanism, can be integrated into realistic,
perception-based autonomous systems.

The resulting system combines machine-learning-based
perception with formal, model-based safety reasoning, tak-
ing a step towards safer and more trustworthy autonomous
systems.

Goals and Tasks

[ Get familiar with the provided framework, the
simulation environment CARLA 0.9.16 and the PRISM
Modeling language

#$ Train a Convolutional Neural Network (CNN) for
real-time pedestrian detection; together with a
regressor for distance estimation.

@ Design suitable probabilistic models for the ego vehicle
and pedestrian behaviour.

@ Construct and evaluate a set of interesting scenarios
that demonstrate the effectiveness your integrated
shielding approach.

A typical safety-critical scenario in CARLA.
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Courses & Deliverables

Introduction to Scientific Working
Short report on background
Short presentation

Bachelor Project
Project code and documentation

Bachelor’s Thesis
Project code
Thesis
Final presentation
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Prerequisites

> Basic knowledge in perception-based
machine learning (e.g. CNNs)

> Programming (Python)
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