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Research project

Rail networks face increasing demand, with even small disturbances often escalating
into significant reactionary delays. Traditional performance measures, based on station
arrival and departure times, are too coarse to capture the subtle but critical variations
that destabilise services. Recent work at Newcastle University has introduced Time
Signal at Red (TSAR) — a novel, fine-grained performance metric — and demonstrated
its potential through large-scale data analysis and co-simulation.

This PhD project will advance this research by combining data-driven analytics with
high-fidelity co-simulation. The aim is to validate and extend TSAR-based methods for
diagnosing and mitigating delays, accounting for factors such as heterogeneous traffic,
driver behaviour, and operational policies. Potential areas of investigation include:

e Extending TSAR analysis to complex junctions and multi-directional routes.
e Building and validating co-simulation models incorporating realistic driver
behaviour, signalling systems, and train dynamics.
e Using TSAR-informed models to support timetable optimisation, capacity
planning, and resilience to seasonal effects.
The successful candidate will join a multidisciplinary team spanning computing,
engineering, and transport systems. The project provides opportunities to work with
real-world rail data, advanced simulation platforms, and industry stakeholders, with
significant scope to shape the research direction.

Applicant skills/background

This project requires:

e Astrong background in computing, engineering, mathematics, or related discipline.
e Skills in one or more of: data analytics, simulation/modelling, or transport studies.
e Programming experience (e.g. Python, Java, C++).

e Interestintransport systems, human factors, or applied Al for infrastructure.

e Ability to work independently and collaboratively across disciplines.
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