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Abstract. Typically, public transit modeling requires the 
availability of an extensive data basis to enable detailed 
modeling, calibration, and validation. Sometimes such 
data is not available, even though there is demand for a 
simulation model to examine the impacts of planning 
decisions and strategies. However, available data may 
support a simulation model which, while not perfect, at 
least yields plausible results allowing the examination of 
broader impacts of planning decisions and strategies.  
In this paper a bus transit simulation model custom-
tailored to manage on a scarce data basis is described. 
After an introduction to aims and scope, some back-
ground on bus transit systems, data availability, and 
related research is shared. Then a simulation model 
utilizing the available scarce data is proposed and the 
representation of the physical transit network, logical 
components, vehicle behavior, and transit provider's 
everyday operational management decisions are de-
scribed. Finally, the outcomes of initial experiments on a 
small artificial transit network model are discussed, 
demonstrating the model's ability to yield plausible re-
sults.  

Introduction 
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1 Background 

1.1 Bus transit networks and available data 

1.2 Related research 
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SUMO

IBM Mega Traffic 
Simulator

M3

SUMO

2 Modeling Bus Transit 

2.1 Physical network 
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Figure 1: Event-activity-chain for the vehicle sub-model. Hexagons represent events, squares with rounded  
edges represent activities. 

2.2 Logical network 

2.3 Vehicles 
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2.4 Operational management 
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Figure 2: Event-activity-chain for operational  
management logic. 

2.5 Randomization 

Traversal times.

Passenger exchange times.
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3 Experiments 

Figure 3: Artificial transit network UCL. Stations colored 
in darker gray represent starting stations of 
lines. 
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Figure 4: Departure deviation frequency distribution. 

Figure 5: Cumulative relative headway reduction ratio. 
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Figure 6: Departure deviation development, line 1-B01, 
timetable UCL+. 

Figure 7: Departure deviation development, line 1-B01, 
timetable UCL-. 

4 Conclusions 
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