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Background

* Shared space designs:

* Are increasingly popular;

* Assign equal priority;

* Minimise separation and distractions;

* Include place-defining aspects, e.g. furniture, art, nature.
* Quantitative studies have shown:

* Efficiency (high flow of pedestrians and vehicles);

e Safety; and

e Comfort.

* Significant Challenges:

* Some road users require Ipriori’(c]?/ and benefit from
separation, e.g. vulnerable road users;

* Shared space design and evaluation needs guidelines,
standards and tools.
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Literature Review

Helbing+Tilch 1998: GFM

(SFM-like CFM)

Helbing et al. 2005b
Pedestrian Crossing

Ishaque+Noland 2007
Signalised Pedestian
Crossing Policies
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Anvari et al. 2012
SFM+GFM+DPFRouting

Anvari et af. 2014
PCA-based LRCA

Schoenauer et al. 2012
SFM+GFM+5tackelbel

Rudloff et al. 2013

Calibration

Helbing+Molnar 1995: SFM

Driving + Avoidance 'Forces’

Helbing et al. 2000
SFM for Evacuation

Y

Hoogendoorn and Bovy
2004a: Routing + Activity
Scheduling

Helbing et al. 2005a

Hoogendoorn and Bovy
2004b: Path Choice

2007: Event-Based SFM

Moussaid et al. 2010

Moussaid et al. 2011
Free Path Seeking

Anvari et al. 2015 Rule-
based constraints
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Golas et al. 2014
Pedestrian LRCA

h 4

Pascucci et al. 2015
Trajectory Deviation
MODIS
Rinke et al. 2017
Groups+Cyclists

Pascucci et al. 2017

Johora+Mueller 2018
GSFM: LRCA+GT

GRK1931

Johora+Mueller 2020

Zone-Based Rules

Schiermeyer et al. 2017
Multiple Conflicts

Johansson et al. 2015
Waiting Pedestrians
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e Shared space models
combine:
* Pedestrian Models
* Vehicle Models
* Intermodal Conflicts

* Our ATRF2023 paper
will provide more
details.



EUTS
Problem (Shared Space Use Case)

Legend * The café and the park are
Shared Soace S converaie activity nodes.
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coded with its current
action-state:

e agents converge to and
wait at activity nodes.

e Equalised priority:
e cars may yield to
pedestrians or vice versa;

e only pedestrians swerve.
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Solution: Software Model Structure
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Agent State: Goals and Conflicts

GoalState

VEERING
(Changing
direction to
avoid conflict)

WAITING
(Performing
desired action)

: ConflictState

YIELDING
(Slowing to
avoid conflict)
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Agent Interaction

Activity

» Topology

Agenda: prioritised activities
Areas: evaluated activity nodes

Density Estimates per

v Internodal Edge
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Graph: nodes and internodal
edges

Schedule: sorted activity-nodes,
interactivity routes
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Alternative Use Case (Pelican Crossing)

Legend
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* Zones have been given states
* Comparability between shared spaces and non-shared solutions.
* Consistency during evaluation process.
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Alternative Use Case (Zebra Crossing)

Zebra (Offset)

Legend
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* Zones can prioritise
agents, e.g.:
* Pedestrian priority.
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Demos for Relevant Use-Cases
* For comparison of shared space designs with non-shared

space designs, I've extended the model to support them.

* Pelican crossing:
* https://youtu.be/sukl21KdDUQ

e Zebra crossing:
 https://youtu.be/QMceCldQDBS8

e Shared space:

* https://youtu.be/AakNbjOWQeS8
* Activity space:

* https://youtu.be/6CHIlav3esYE



https://youtu.be/sukl21KdDUQ
https://youtu.be/QMceCIdQDB8
https://youtu.be/AakNbjOWQe8
https://youtu.be/6CHIav3esYE
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Contribution and Impact

* Contribution:
* Support for more complex realistic human behaviour, such as humans juggling
goals they want/need to achieve and conflicts they must avoid:
* Support activity areas with activity nodes;
* Simplify criteria to choose conflict avoidance strategy with agent states;
* Improve support for obliquely converging agents.

* Impact

* Creation of better tools to support design and implementation of shared
spaces and other multimodal infrastructure.
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