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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
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Background: Generalized optimum
requirement graphs
= Spanning graph
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= Routing cost:
r(H) := Z{u,u}e(v(f}) Ay dp (U, v)
= Building cost:

c(H) == Yeepr) cle)
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Background: GORG IP formulation by
Heinrich et al. (2023)

min Z Z O, C(u0) (Vs + Yin,)

s<teV uwveFE
s.t. Z ele)r. < K
c€E
DR (T T
wEV : wu€E
-1, ifu=s
— Z (yot, +yst) =<1, ifu=t s<teViueV
e At Es 0, otherwise
e, B s<teV,uw e FE
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z. € {0,1} ec E
e 101} s<teV,uwekFE
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Objectives of the thesis

A

» 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
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Horizontal symmetry on a grid graph
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Horizontal symmetry on a grid graph
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Horizontal symmetry on a grid graph

Symmetry function: e e,
(uv) U, if uv € Bt or E?
oluv) = . e
u'v’, if wv € E? ' “ “
E" Eru.
] 4 O 5 N 6
Symmetric node:
f p— . - Eflu eﬂli E—u
E"I E-i.
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Reducing amount of flow constraints

The shortest u — v P — 3
paths are equivalent
to the shortest u’ - v’
paths if u, u"and v, V' ¢ &y Cq
are symmetric nodes. . o
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Resulting symmetric optimum
requirement graph IP formulation

min Z Z aﬂu,,vc(u?))(yii =+ y:;i)

s<teV uwvell

s.t. Y 2c(e)re+ Y cle)re <K
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st st
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Effect of the building cost bound K on
the resulting spanning graph
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rade-off between building and routing
COSts

Trade-off between building and routing costs
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Price of symmetry — 1
Asymmetrical demand
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