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Modelling realistic urban traffic scenarios for

the city of Osnabrück based on traffic count

data and calculating emissions using SUMO

URBANIST – Sustainable Travel in an URBAN environment

Routing App
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 bicycle: comfort

(noise, surface)

f(time, distance, LOS)

mobiscore

 walking

 bicycle

 public transportation

 car (electrical and 

fossil fuel mix)

modelling traffic 

scenarios

simulation

optimization

routing
A B

Data for mondays (10/22-03/23): 

Traffic Eye Universal (TEU)*

 traffic lights defined as actuated

 5 % trucks added to vehicle mix [2]

 Krauss-model with driving parameter 

variation as grid search

SUMO simulation setup

Sources:

[1] D. Diedrich, Modellierung realitätsnaher Verkehrsszenarien und deren Emissionen in SUMO unter Verwendung von TEU-
Daten,23.03.2025,  Bachelor Thesis

[2] Bundesamt für Straßen- und Verkehrswesen, Automatische Straßenverkehrszählung – Automatische Zählstellen 2021, BASt -
Automatische Straßenverkehrszählung - Automatische Zählstellen 2021 (accessed 15.03.2025)

[3] Umweltfreundlich mobil! Ein ökologischer Verkehrsartenvergleich für den Personen- und Güterverkehr in Deutschland, 
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rated options

 emission values (UBA, HBEFA)

 real time traffic data: LOS

 traffic scenarios

parameter parameter sets [car; truck]

accel. a in m/s2 [1.5;0.8], [2.0;1.15], [2.6;1.5]

speedFactor SFv [0.9;0.8], [0.95;0.9], [1.0;1.0]

minGap s0 in m [1.0;2.0], [2.25;3.5], [3.5;5.0]

tau t in s [1.0;1.5], [1.75;2.5], [2.5;3.5]

❶ base model vs. optimized model for traffic situation morning

❷ TTW-emissions over day for optimized model (diesel EN 4)

 optimized parameters show a clear influence on the emissions

 driving in the inner city shows higher emissions compared to UBA

 future directions: model tuning, single value for App

CO2,eq = 184 g/km [3]

NOx = 0.53 g/km [3]

PM = 0.006 g/km [3]

a =  [2.0;1.15] m/s2, SFv = [0.9;0.8], 

s0 = [1.0;2.0] m, t = [1.0;1.5] s

OSM Web 

Wizard

Network

(.net.xml)

routeSampler.py
randomTrips

(.rou.xml)

TEU data

(edgecounts.xml)

routes

(.rou.xml)

LaneArea-

Detector

(.add.xml)

SUMO-

simulation

(.sumocfg)

PHEMlight

randomTrips.py

vehicles as trip

for emission

calculation

adapted

parameters

grid-search

algorithm

𝑓𝑒𝑟𝑟 =
1

𝑛
෍

𝑖=0

𝑛
|𝑣𝑖

𝑠𝑖𝑚 − 𝑣𝑖
𝑒𝑥𝑝

|

𝑣𝑖
𝑒𝑥𝑝

funding number: 

16SV8948

optimized simulation parameters reduce the deviation in 

relation to real sensor data

* Datasource: City of Osnabrück


