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Human Mobility and Utility Maximisation

Copernicus: June 2024 marks 12th month of global
temperature reaching 1.5°C above pre-industrial

Climate change and within-country
inequality: New evidence from a global
perspective

Transport research objectives evolved:
Congestion = Climate change mitigation, accessibility

Elena Paglialunga 2 =, Andrea Coveri =, Antonello Zanfei =

The focus of this symposium will be the Representation of Evolutionary Travel Behavior.|
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SRS Evidence for a conserved quantity in human mobility

Laura Alessandretti, Piotr Sapiezynski, Vedran Sekara, Sune Lehmann 8 & Andrea Baronchelli &

Nature Human Behaviour 2, 485-491 (2018) | Cite this article

‘ Utility maximisation
IS not helpful here
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Desire-Based Activity Simulation: LoadProfileGenerator

Simulation tool for residential energy demand Results

Consecutive simulation of one year (1 min. resolution) Activity Profile
| _

Desire-driven: individual desires fulfilled through activities

Household dynamics and other restrictions for realism

>
@
- - ©
Computation time: 1.0s per agent per day (1 core) H
£l
l_
———————————————— Y L e S S I IS IS,
| Activities! | Devicesi | Locations
I ! offer | i have | !
_____________ | | | | |
( . [ [ | ! |
! Desires| || eat at restaurant < — Restaurant [« ; Restaurant :
, ! | ! , ! location | ! Day of
! i o ! | | | ! ay of year
I ! conmders: ;i ] I : I |
I Hunger influences options | | { : : |
} ! i cook lunch ] Stove [ T Kitchen i .
| ; | L o | Load Profiles
! | | } | | | i
' : Person / I | | l
[ LN i It <l !
: Sleep | Happiness Optimizer | sleep 8h j | Bed ] | Bedroom i
| | | L | |
l [ | : | | I 1
| t I | ' : I - : g
| ! watch TV | T v < —] Livingroom | | g
| | 1 | | ] |
I |Entertainment| | : ] I Aj// '
| ! | L b e '
| |
e ’ i look at phone [« ; Phone 1 zby
|
| | | | 1 == >
) ) Time of day

Pflugradt, Noah, Peter Stenzel, Leander Kotzur, und Detlef Stolten. ,LoadProfileGenerator: An Agent-Based Behavior Simulation for Generating
Residential Load Profiles. Journal of Open-Source Software 7, Nr. 71 (25. March 2022): 3574. https://doi.org/10.21105/j0ss.03574.
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https://doi.org/10.21105/joss.03574

LoadProfileGenerator Method

Desire fulfillment

Psychological approach:
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Two desire sets: healthy; ill

Pflugradt, N. (2016). Modellierung von Wasser und

Energieverbrauchen in Haushalten [PhD thesis]. Chemnitz.

http://nbn-resolving.de/urn:nbn:de:bsz:ch1-qgucosa-209036
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Activities
== sleep
= work
== other
= tv
~ not at home
== personal carg]
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== other
= tv
== not at home
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=== clean
pc
—— dishwashing
education
=== iron
== laundry
== radio/music
== cook and eat

Jilich Systems Analysis 4

Neuroth, D. et al. (under review). ETHOS.ActivityAssure — an open source validation
framework for synthetic European activity profiles.
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Coupling Desire-Based Activity Simulation with Aggregated Assignment
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O S|P 5 1 assingement & LoS? matrices

OSM* networks
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Synthetic Start&endpoint, : Choice Model National travel
y . activity, time, Mode choice P;)rlgrenetgrse
population attributes, vehicles L survey )

Calculate
network load

Generation of
activity profiles

LPG! MODE.regional

Abbreviations:

1. LoadProfileGenerator
2: Level-of-Service

3: General Transit Feed
Specification

4: OpenStreetMap

5: Points of interest

Time use
survey

Activity adaption network utilisation
to traffic

Computation time estimation for 1 year, 1000 agents in 500 households (Port Louis, Mauritius with 900 POIs>)
3 min* 1000 + [(40s + 25) * Nyrer assign + 180s + 200s + 400s + 205 * Nincervar

Activity profiles car pathfinding + mode choice cycle pathf. + walk pathf. + PT pathf. + assignment  3*4 or 3*13

= 50h = 0.25h * Ninterval = [3h 10h] *MNiter
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MODE.regional Aggregated Assignment

Different models for agents

Mode choice: utility maximization

Mode choice ~ route choice (to be estimated)

Aggregated assignment for adjustable time intervals

Iterate mode choice after 2-3 assignment iterations

Initial pathfinding and mode choice

Update travel times to new demand

Find new shortest paths

Mode and route choice
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g = traffic load
¢ = road capacity

Examplary network
model for the cities of
Jilich and Diren in
Germany; generated
with MODE.regional
(not yet published)
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Discussion

Downsides

* No traffic flow simulation

* Must convert all insights from research based on random utility maximisation
Advantages

« Temporal resolution in assignment adjustable to computation time needs

« Agent interactions in household

* Implicit habits simulation

* Integrated energy and transport modelling

* Method suits 215t century economic thinking better
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