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Background: Passenger assignment

▪ Usually the first step in traditional sequential public transport 

planning

▪ Gathers demand to certain routes

▪ Resulting traffic loads can then be used for the next steps in the 

public transport planning

▪ The GORG formulation developed by Heinrich et al. (2023) and 

the symmetric optimum requirement graph formulation can be 

used for passenger assignment



Background: Generalized optimum 

requirement graphs 
▪ Spanning graph

▪ Routing cost:

▪ Building cost:



Background: GORG IP formulation by 

Heinrich et al. (2023) 



Objectives of the thesis

▪ Study the trade-off 
between building 
and routing costs 
when finding a 
symmetric optimal 
passenger 
assignment on a 
grid graph

▪ Analyze the price of 
symmetry



Horizontal symmetry on a grid graph



Horizontal symmetry on a grid graph

Edge sets:

Node sets:



Horizontal symmetry on a grid graph

Symmetry function:

Symmetric node:



Reducing amount of flow constraints

The shortest u − v 

paths are equivalent 

to the shortest u′ − v′ 

paths if u, u′ and v, v′ 

are symmetric nodes.



Resulting symmetric optimum 

requirement graph IP formulation



Effect of  the building cost bound K on 

the resulting spanning graph
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Trade-off between building and routing 

costs
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Price of symmetry



Price of symmetry – 

Asymmetrical demand
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