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2026 MASTERS DISSERTATION SCHEME – PROJECT PROPOSAL

	Company / Organisation Name:
	Kainos

	Team / Department:
	Public Sector – Transport Client Group

	Address:
	Kainos, 2nd floor, 21 Farringdon Rd, London EC1M 3HA


Provisional title for project:
Road–Rail Resilience: Early Warning Model for Multi-Modal Disruption


Short description of the problem that would be addressed by the project:
Unplanned closures on the Strategic Road Network (SRN) and the Major Road Network (MRN) often trigger modal shifts and secondary delays on rail and bus services. Currently, operators lack predictive tools to anticipate these cross-modal impacts. This project aims to quantify and model the relationship between SRN disruptions and rail performance at a national scale, enabling proactive interventions and informing integrated transport platforms.

The model will use supervised machine-learning techniques to estimate the likelihood and severity of downstream rail performance impacts (e.g. delays or cancellations) within a 60-minute horizon, based on road event metadata, baseline traffic volumes, spatial proximity, and historic rail performance. Implementation will be in Python using standard open-source tools including Pandas, GeoPandas, and scikit-learn, with geospatial processing to link road events to nearby rail assets. The approach is intentionally lightweight, explainable, and suitable for integration into operational transport data platforms.

Research Objectives

1. Quantify the impact of SRN/MRN unplanned closures on rail punctuality and cancellations within 10–25 km.
2. Develop a proof-of-concept model that uses road event metadata and baseline traffic volumes to forecast rail disruption within 60 minutes.
3. Deliver reusable data pipelines and feature sets for integration into a Transport Data Platform (skills and time dependent).



Short description of the data sources that would be used in the project, and how they would be used
Essential
· National Highways DATEX II feeds: Road & Lane Closures, Speed Managed Areas, Diversion Routes
· DfT Road Traffic Counts: Annual Average Daily Flow (AADF) and link network.
· Street Manager: Emergency works often require real-time updates and Unlike planned works, these have minimal lead time.
· Rail Delivery Group Darwin feeds: Real time departure boards, historic performance.
· Bus Open Data Service (BODS): Timetables (TXC), real time bus locations (SIRI VM) for tri modal extension.
· Network Rail TRUST & TD berth data: Train movements and signalling.
· NaPTAN/NPTG: Stop and station geocoding.
Desirable
· GeoDS Transport & Movement datasets: Accessibility and smartcard data for equity analysis.
The student will integrate these sources using Python.



Would any work by the student need to be carried out on site at the Company (with the exception of supervisory
Meetings)?
All work can be performed remotely. Optional visits to the Birmingham, Belfast or London offices can be arranged for collaboration and supervision.


Any issues of data confidentiality and IPR that would need to be resolved
The project will be based on open data sources. 



Essential skills
· Python programming (Pandas, NumPy, basic ML)
· Familiarity with GIS concepts and geospatial data formats
· Strong data-analysis and documentation skills


Desirable skills
· Experience with machine learning (classification, clustering)
· Basic geospatial ML knowledge (not essential)
· Experience using Jupyter notebooks, QGIS, or PostGIS



Preferred degree programmes (if any)
· MSc/MRes in Data Science & Machine Learning
· MSc in Geographic Data Science
· MSc/MRes in Spatial Data Science & Visualisation
· MSc in Computational Methods, Remote Sensing, or Spatial Analysis
(But open to any programme providing sufficient Python + data-science capability.)

Preferred selection method
· CV + short statement of interest
· Short interview (via teams)
· Review of relevant technical coursework or GitHub if available

Support and training offered by the company
· A dedicated supervisor within Kainos’ AI & Data Practice / Transport Client Group
· Access to datasets
· Regular check-ins to provide technical and domain support
· Guidance on how results feed into real commercial data-product workflows
· Opportunity to present internally to Kainos teams and our customers

Financial assistance offered by the company
 £750 stipend

Any other comments




If there are any questions about the 2026 programme, please contact Richard Arnold at richard.arnold@ucl.ac.uk. The completed form should also be returned to this address.
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