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Background

• Urban traffic negatively impacts the 
environment, public health, and overall quality 
of life in modern cities.

• Proposed solutions to these problems are often 
difficult to test in practice

• Traffic simulations allow for testing new 
approaches in a realistic setting

• Simulation frameworks enable the integration 
of Machine Learning (ML) and support detailed 
impact analyses, including effects on 
congestion, noise, and air pollution.

• Traffic simulation software such as SUMO goes 
beyond modeling traffic flow, offering built-in 
models to estimate vehicle emissions and 
environmental impacts.



Project Goals

• Use a SUMO traffic simulation of
Mannheim

• Analyse the emission models
available in SUMO

• Calculate/Extract the simulated
emission measurements of Sumo

• Compare simulated emissions with 
real measurement data
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You will

• … gain hands-on experience with 
coding, simulations, and applying ML in 
a relevant real-world scenario in the city
of Mannheim

• … have liberties to explore emission 
calculation with the simulation

http://www.eclipse.org/sumo/
https://sumo.dlr.de/docs/Models/Emissions.html
https://sumo.dlr.de/docs/Models/Emissions.html
https://sumo.dlr.de/docs/Models/Emissions.html


Your Job

• Analyze models for emission computation implemented in SUMO, including 
their assumptions, required inputs, and outputs.

• Compute and compare multiple emission types (e.g., CO₂, NOₓ, particulate 
matter (Feinstaub), and noise) across different emission models.

• Evaluate differences between emission models by analyzing how model choice 
affects estimated emissions under identical traffic scenarios.

• Validate simulation results using real-world data by comparing model outputs 
with measurements from up to five monitoring points within the simulation 
area.

• Interpret and discuss discrepancies between simulated and measured 
emissions, highlighting possible causes such as traffic dynamics, model 
limitations, or data quality.

• Summarize findings and recommendations regarding the suitability of each 
emission model for urban traffic analysis.
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https://sumo.dlr.de/docs/Models/Emissions.html


Key Information

• Project Name: Extending the Mannheim City Traffic Simulation with an 
Emission Model

• Duration: 6 months

• Participant number: 3-5

• Language: English (German if wanted)

• Online (we can arrange in-person meetings if wanted)

• Prior knowledge: programming experience (python)

• Open to: MMDS and Business Informatics

• Supervised by Daniel Kerger, Julia Gastinger, Heiner Stuckenschmidt (Chair of
AI)
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