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Description

Transport disruptions are defined as any planned or unplanned event that significantly impedes the normal
functioning of a transportation network. They are a major source of economic loss, safety risk, and envi-
ronmental impact worldwide. One of the most effective ways to mitigate these consequences, and move
toward truly resilient transport systems, is the ability to accurately predict traffic states before, during, and
after disruptive events. However, disruption-focused prediction is considerably more challenging and far less
developed compared to traditional traffic forecasting under normal conditions.

To better understand these events, disruptions can be grouped into two main categories:

• Predictable disruptions: road work zones (Liu et al., 2024), public events (Lei et al., 2025), adverse
weather (Zhang et al., 2024)

• Unpredictable disruptions: traffic crashes and accidents (Park et al., 2025), black swan events (Lin
et al., 2026)

In this Master’s thesis, the student will focus on one of these disruption types and develop a state-of-the-art
AI model tailored to its specific challenges.

Tasks

Depending on the chosen disruption type, the student will:

• Examine relevant state-of-the-art AI approaches for predicting the selected disruption and its impact on
traffic.

• Collect and preprocess required datasets (traffic flow, weather data, event data, roadwork logs, incident
data, etc.)

• Design and implement the selected AI model suited for the disruption’s characteristics

• Address disruption-specific challenges, such as:

1. data imbalance and scarcity (traffic crashes and accidents)

2. granularity mismatch between data sources (adverse weather)

3. web scraping data (public events)

4. changing road networks (road work zones)

5. data scarcity and sensor unreliability (black swan events, focus on floodings)

• Evaluate model performance and compare it to suitable baselines

Requirements

• Background in Data Engineering, Computer Science, Mathematics or another similar field

• Experience with Python and common ML libraries

• Familiarity with graph neural networks or other deep learning architectures

• (Bonus) Experience working with geospatial data (osm, lanelet2, commonroad, etc.)
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Starting Date

As soon as possible

How to Apply

If interested, please email your resume, academic transcripts, and preferred start date to Hamza Begic
(hamza.begic@tum.de). A brief cover letter explaining your interest in the topic and relevant experiences is
encouraged.
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