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Modeling assumption
Node loads are dynamic!

N
um

be
r o

f 
pa

ss
en

ge
rs

Time

London 
Tube

Oliver O’Brien, 

Transport for London



Modeling assumption
Node loads are dynamic!

N
um

be
r o

f 
pa

ss
en

ge
rs

Time

London 
Tube

Oliver O’Brien, 

Transport for London



Modeling assumption
Node loads are dynamic!

N
um

be
r o

f 
pa

ss
en

ge
rs

Time

London 
Tube

Oliver O’Brien, 

Transport for London

Often neglected by 
adaptation models!



Research questions

1) Can we find adaptation rules for 
time-dependent node loads?  

2) Does adaptation shed light on 
transport network properties?
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1) Slow time scale (𝜏) and coarse 
observation window (Δ) for the 
network manager 
 
Fast time scale (t) for the 
passengers


𝝉

t

𝞓 𝞓

𝙏
… …

𝙏/𝞓 << 1



Method

+

-

Time

Lo
ad

1) Slow time scale (𝜏) and coarse 
observation window (Δ) for the 
network manager 
 
Fast time scale (t) for the 
passengers


𝝉

t

𝞓 𝞓

𝙏
… …

𝙏/𝞓 << 1

2)  Periodic fast time loads
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Results

Contribution 1: Closed-form adaptation rules
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Contribution 1: Closed-form adaptation rules

dμe
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C =   “    ”  combination of loads’ Fourier coefficients over T
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Results

Bus of Bordeaux

Contribution 2: Proxy for robustness of networks



Results

Contribution 2: Proxy for robustness of networks

Contribution 3: Scalable method →

Bus of Bordeaux

C is only computed once



Results

Bus of Bordeaux

Q = number of origins and destinations

Contribution 2: Proxy for robustness of networks



Take aways

1) Can we find adaptation rules for 
time-dependent node loads?  

2) Does adaptation shed light on 
transport network properties?

Contribution 1: Closed-form 
adaptation rules 

Contribution 2: Proxy for 
robustness of networks 

Contribution 3: Scalable 
method

Questions Answers
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