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Monitoring Signal Temporal Logic Specifications
for Safe Reinforcement Learning

Background

Recent research in reinforcement learning (RL) has shown promising results in training agents
to satisfy complex specifications expressed in Linear Temporal Logic (LTL). LTL is a formal lan-
guage that allows for the specification of temporal properties, making it suitable for describing
complex behaviors and safety requirements in RL tasks. As an example, LTL can be used to
specify that an agent must eventually reach a goal while avoiding certain unsafe states, or that
it must repeatedly perform a certain action. However, LTL specifications cannot express timing
constraints, which are often crucial in real-world applications. Signal Temporal Logic (STL) ex-
tends LTL by allowing for the specification of timing constraints.

Description

This thesis aims to investigate the use of Signal Temporal Logic (STL) for specifying and mo-
nitoring complex behaviors in multi-task RL. Current approaches typically translate the specifi-
cations into automata [1, 2]. For STL specifications, this translation can lead to a state-space
explosion, making it often computationally infeasible to apply in practice. To address this issue,
this work aims to investigate better monitoring techniques for STL specifications that can be
applied in the context of multi-task RL.

Tasks

• Literature review on temporal logic in RL and monitoring techniques for STL

• Design of a monitoring framework for STL specifications in multi-task RL

• Implementation of the proposed methods in a suitable RL framework

• Evaluation of the methodology on benchmark control tasks

• Documentation and thesis writing
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