
S N E  T E C H N I C A L  N O T E  

   SNE 25(1) – 4/2015 1 

A Robust Schedule for Montpellier’s  
Tramway Network 

Oliver Ullrich1*, Daniel Lückerath2, Ewald Speckenmeyer2 
1National Science Foundation’s Industry-University Cooperative Research Center, Florida International University,  

ECS 243C, 11200 SW 8th St, Miami FL-33199; *oullrich@fiu.edu 
2Institut für Informatik, Universität zu Köln, Albertus-Magnus-Platz, 50923 Köln, Germany 

 
 
Abstract.  The city of Montpellier in the Languedoc-
Roussillon region of France features a fast growing tram 
network as a central part of its public service infrastruc-
ture. Here, as in many other tram networks, resources 
like tracks and stations are shared between different 
lines. Because of the resulting dependencies, small inevi-
table delays can spread through the network and affect 
its global performance. 
This article examines whether a robust tram schedule 
may help to raise punctuality in Montpellier’s tram net-
work. To accomplish this, we apply a tool set designed to 
generate schedules optimized for robustness, which also 
satisfy given sets of planning requirements. These tools 
allow to compare time tables with respect to their punc-
tuality and other key indicators. 
After an introduction to the goals of this paper, we con-
tinue with a description of the tool set focusing on opti-
mization and simulation modules. These software utili-
ties are then employed to generate and simulate robust 
and non-robust schedules for Montpellier’s tram net-
work, which are subsequently compared for the resulting 
delays. 

Introduction 1 Simulation and Optimization 
of Tram Schedules 
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Figure 1: Architecture of project CATS. 

1.1 Optimization of tram schedules 

 
Figure 2: Example for platform reduction. 
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1.2 Simulation of tram schedules 
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2 Examining Montpellier’s 
Tramway Network 

Figure 3: Montpellier’s Tramway network. 

 
Figure 4: Montpellier’s line routes. 

2.1 Schedule generation 

2.2 Comparing generated schedules 
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Figure 5: Frequency distribution of delays. 

 
Figure 6: Frequency distribution of delays. 

Line/Route 1  1A 2  2A  3  4  

01 0 6 3 1 7 3 

02 5 3 3 1 6 2 

Table 1: Scheduled departures at the routes’ starting 
points under schedule A. 

Line/Route 1  1A 2  2A  3  4  

01 6 1 4 0 1 5 

02 3 7 7 3 0 5 

Table 2: Scheduled departures at the routes’ starting 
points under schedule B. 

 
Figure 7: Average delay of lines. 
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Figure 8: Average trip delays of tram 2005 serving  
line 2A. 

Figure 9: Average delays at platforms of trip 3 of tram 
2005. 

Figure 10: Average delays at platforms of trip 4 of tram 
2005. 

2.3 TAM’s applied schedule 
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Figure 11: Number of started trips per hour. 

Figure 12: TAM’s applied schedule -  
Frequency distribution. 

Figure 13: TAM’s applied schedule - Average delay of 
lines. 

3 Conclusions and Further 
Research 
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