
IAS Series
Band / Volume 49
ISBN 978-3-95806-620-5

IAS Series
Band / Volume 49
ISBN 978-3-95806-620-5

Operational Navigation of Agents and Self-organization  
Phenomena in Velocity-based Models for Pedestrian Dynamics
Qiancheng Xu



Forschungszentrum Jülich GmbH
Institute for Advanced Simulation (IAS)
Civil Safety Research (IAS-7)

Operational Navigation of Agents and 
Self-organization Phenomena in  
Velocity-based Models for Pedestrian  
Dynamics

Qiancheng Xu

Schriften des Forschungszentrums Jülich
IAS Series Band / Volume 49

ISSN 1868-8489  ISBN 978-3-95806-620-5



Contents

Acknowledgements i

Abstract ii

Zusammenfassung iv

Abbreviations vi

List of publications vii

Author’s contribution viii

1 Introduction 1

1.1 Motivation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.1.1 Crowd disasters . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.1.2 Building designs . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1.1.3 Evaluating control measures for pandemics . . . . . . . . . . . 3

1.2 State-of-the-art models of pedestrian dynamics . . . . . . . . . . . . . 3

1.3 Verification and validation . . . . . . . . . . . . . . . . . . . . . . . . 7

1.4 Objectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

2 Research questions and results 11

2.1 Publication I: The basic model . . . . . . . . . . . . . . . . . . . . . . 11

2.2 Publication II: Clogging in the bottleneck . . . . . . . . . . . . . . . 12

2.3 Publication III: Lane formation and anticipation . . . . . . . . . . . . 14

2.4 Publication IV: Application . . . . . . . . . . . . . . . . . . . . . . . 15

3 Discussion and outlook 17

References 20

x



CONTENTS

Publication I 31

Publication II 53

Publication III 72

Publication IV 98

xi



IAS Series
Band / Volume 49
ISBN 978-3-95806-620-5

IAS Series
Band / Volume 49
ISBN 978-3-95806-620-5

Operational Navigation of Agents and Self-organization  
Phenomena in Velocity-based Models for Pedestrian Dynamics
Qiancheng Xu


	Acknowledgements
	Abstract
	Zusammenfassung
	Abbreviations
	List of publications
	Author's contribution
	Introduction
	Motivation
	Crowd disasters
	Building designs
	Evaluating control measures for pandemics

	State-of-the-art models of pedestrian dynamics
	Verification and validation
	Objectives

	Research questions and results
	Publication i: The basic model
	Publication ii: Clogging in the bottleneck
	Publication iii: Lane formation and anticipation
	Publication iv: Application

	Discussion and outlook
	References
	Publication i
	Publication ii
	Publication iii
	Publication iv
	Leere Seite



