
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-63439-500-7 

Conference on Pedestrian and 
Evacuation Dynamics 
 
(PED 2014) 
 

Delft, The Netherlands 
22-24 October 2014 

 

Transportation Research Procedia Volume 2 
 

Editors: 
 
Winnie Daamen 
Serge P. Hoogendoorn 
 

Dorine C. Duives 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© by Elsevier B.V. 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2014) 
  
For permission requests, please contact Elsevier B.V. 
at the address below. 
  
Elsevier B.V. 
Radarweg 29 
Amsterdam 1043 NX 
The Netherlands 
 
 
Phone:  +31 20 485 3911 
Fax:  +31 20 485 2457 
 
http://www.elsevierpublishingsolutions.com/contact.asp 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

Preface .................................................................................................................................................................................... 1
Winnie Daamen, Dorine C. Duives, Serge P. Hoogendoorn 

 
EMPIRICS 
 
On the Influence of Columns in Densely Populated Corridors.......................................................................................... 2

Mohammed Khaled Gdoura, Rainald Löhner, Eberhard Haug, Bernhard Gawenat 
 

Analysis of Crowd Flow Capacity through a Door Connected to a Crowded Corridor. ............................................... 10
Akihide Jo, Tomonori Sano, Yuka Ikehata, Yoshifumi Ohmiya 

 

Exploring Pedestrian Walking through Angled Corridors .............................................................................................. 19
Charitha Dias, Omid Ejtemai, Majid Sarvi, Martin Burd 

 

Experimental Study on Pedestrian Flow through Wide Bottleneck ................................................................................ 26
Weichen Liao, Armin Seyfried, Jun Zhang, Maik Boltes, Xiaoping Zheng, Ying Zhao 

 

Empirical Data for Pedestrian Counterflow through Bottlenecks in the Channel......................................................... 34
Xiao-Dong Liu, Wei-Guo Song, Wei Lv 

 

Anticipation Behavior Upstream of a Bottleneck.............................................................................................................. 43
Dorine Duives, Winnie Daamen, Serge Hoogendoorn 

 

Quantification of Bottleneck Effects for Different Types of Facilities............................................................................. 51
Jun Zhang, Armin Seyfried 

 

Multi-pattern of Complex Social Pedestrian Groups ....................................................................................................... 60
Jia-An Xi, Xiao-Lei Zou, Zhuo Chen, Jia-Jun Huang 

 

Behavioral Dynamics of Heading Alignment in Pedestrian Following............................................................................ 69
Gregory C. Dachner, William H. Warren 

 

Density and Velocity Patterns during One Year of Pedestrian Tracking ....................................................................... 77
Dražen Bršcic', Francesco Zanlungo, Takayuki Kanda 

 

The Dynamics of Waiting: The Exclusive Queueing Process ........................................................................................... 87
Chikashi Arita, Andreas Schadschneider 

 

High Statistics Measurements of Pedestrian Dynamics.................................................................................................... 96
Alessandro Corbetta, Luca Bruno, Adrian Muntean, Federico Toschi 

 

Experimental Study of Phase Transition in Pedestrian Flow ........................................................................................ 105
M. Bukácek, P. Hrabák, M. Krbálek 

 

A Virtual Reality Platform to Study Crowd Behaviors .................................................................................................. 114
Anne-Hélène Olivier, Julien Bruneau, Gabriel Cirio, Julien Pettré 

 

Using Case Study Data to Validate 3D Agent-based Pedestrian Simulation Tool for Building Egress 
Modeling............................................................................................................................................................................. 123

Eric Rivers, Carla Jaynes, Amanda Kimball, Erin Morrow 
 

The Visual Coupling between Neighbors in Real and Virtual Crowds ......................................................................... 132
Kevin Rio, William H. Warren 

 

Wayfinding Search Strategies and Matching Familiarity in the Built Environment through Virtual 
Navigation .......................................................................................................................................................................... 141

Jan Dijkstra, Bauke De Vries, Joran Jessurun 
 

Pedestrian Group Behaviour Analysis under Different Density Conditions ................................................................ 149
Francesco Zanlungo, Dražen Bršcic, Takayuki Kanda 

 

The Predicted form of Clusters Using Inter-person Distance and Angle: Evidence from a Mock-up Set 
at the Daegu Subway Station ............................................................................................................................................ 159

Young-Hoon Bae, Soo-Ho Lee, Jun-Ho Choi, Cheol-Jae Yoon, Won-Hwa Hong 
 

Study of Influence of Groups on Evacuation Dynamics Using a Cellular Automaton Model..................................... 168
Frank Müller, Oliver Wohak, Andreas Schadschneider 

 

A Link to Practice – A Reply to Urs Walter's Opening Presentation at PED 2012...................................................... 177
Tobias Kretz 

 

Influence of Group Size and Group Composition on the Adhered Distance Headway................................................ 183
Dorine Duives, Winnie Daamen, Serge Hoogendoorn 

 

Time-Of-Flight Technology Applied in Pedestrian Movement Detection ..................................................................... 189
Minjie Chen, Günter Bärwolff, Hartmut Schwandt 

 

Identifying Sources and Sinks and Detecting Dominant Motion Patterns in Crowds ................................................. 195
Sultan Daud Khan, Giuseppe Vizzari, Stefania Bandini 

 



Pedestrian Spatial Self-organization According to its Nearest Neighbor Position ....................................................... 201
Jakub Porzycki, Marcin Mycek, Robert Lubas, Jaroslaw Was 

 

Automated Pedestrian Data-collection and Flow Analysis in Public Spaces ................................................................ 207
Dariush Ettehadieh, Bilal Farooq, Nicolas Saunier 

 

Field Studies on the Capacity of Escalators..................................................................................................................... 213
Hannah Bodendorf, Maximilian Osterkamp, Armin Seyfried, Stefan Holl 

 
MICROSCOPIC MODELS 
 
Gap Analysis of Current Industrial Challenges and the State-of-the-Art in Pedestrian Modelling ........................... 219

David Greenwood, Shrikant Sharma, Anders Johansson 
 

Optimization-based Pedestrian Model Calibration for Evaluation ............................................................................... 228
David Wolinski, Stephen J. Guy, Anne-Hélène Olivier, Ming C. Lin, Dinesh Manocha, Julien Pettré 

 

Verification of a Pedestrian Simulation Tool Using the NIST Recommended Test Cases .......................................... 237
Michelle L. Isenhour, Rainald Löhner 

 

Study of Boeing 777 Evacuation Using a Finer-grid Civil Aircraft Evacuation Model ............................................... 246
Fang Zhi-Ming, Lv Wei, Liu Xiao-Dong, Song Wei-Guo 

 

An Agent-based Model for Earthquake Pedestrians’ Evacuation Simulation in Urban Scenarios ............................ 255
Gabriele Bernardini, Marco D’Orazio, Enrico Quagliarini, Luca Spalazzi 

 

Exhaustive Analysis with a Pedestrian Simulation Environment for Assistant of Evacuation Planning ................... 264
Tomohisa Yamashita, Hiroyasu Matsushima, Itsuki Noda 

 

Ped-Air: A Simulator for Loading, Unloading, and Evacuating Aircraft..................................................................... 273
Andrew Best, Sean Curtis, David Kasik, Christopher Senesac, Tim Sikora, Dinesh Manocha 

 

A Study of Pedestrian Stepping Behaviour for Crowd Simulation ............................................................................... 282
Michael J. Seitz, Felix Dietrich, Gerta Köster 

 

The Effect of Pedestrian Placement and Pre-movement Times on Evacuation Simulation ........................................ 291
Christian Rogsch, Ralf Galster, Thomas Luthardt, Daniel Mohr 

 

The Many Roles of the Relaxation time Parameter in Force based Models of Pedestrian Dynamics ........................ 300
Fredrik Johansson, Dorine Duives, Winnie Daamen, Serge Hoogendoorn 

 

Shuffle Updates in an Evacuation Problem ..................................................................................................................... 309
Chikashi Arita, Julien Cividini, Cécile Appert-Rolland 

 

Long-range Collision Avoidance for Shared Space Simulation based on Social Forces .............................................. 318
Bani Anvari, Michael G. H. Bell, Panagiotis Angeloudis, Washington Y. Ochieng 

 

Modeling Pedestrian Dynamics on Triangular Grids..................................................................................................... 327
Minjie Chen, Günter Bärwolff, Hartmut Schwandt 

 

Pedestrian Movement Model based on Voronoi Cellular Automata ............................................................................. 336
Hisamoto Hiyoshi, Yukari Tanioka, Toshiki Hamamoto, Kazuya Matsumoto, Kaito Chiba 

 

Queuing at Bottlenecks Using a Dynamic Floor Field for Navigation........................................................................... 344
Gerta Köster, Benedikt Zönnchen 

 

Effect of Interaction Among Same-direction Pedestrians .............................................................................................. 353
Ziyang Wang, Jian Ma, Han Wang, Yong Qin, Limin Jia 

 

Pedestrian-oriented Flow Characterization .................................................................................................................... 359
Marija Nikolic', Michel Bierlaire 

 

Level of Avoidance in Crossing Pedestrian Flow ............................................................................................................ 367
Mineko Imanishi, Tomonori Sano 

 

A Dynamic Pedestrian Route Choice Model Validated in a High Density Subway Station ........................................ 376
Martin Stubenschrott, Christian Kogler, Thomas Matyus, Stefan Seer 

 

Formation of Flow Units During High-rise Building Evacuations ................................................................................ 385
Bryan L. Hoskins 

 

On Critical Densities and Velocities for Pedestrians Entering a Crowd ....................................................................... 394
Rainald Löhner, Eberhard Haug 

 

Stochastic Headway Dependent Velocity Model for 1d Pedestrian Dynamics at High Densities................................ 400
Christian Eilhardt, Andreas Schadschneider 

 

Simulation of Merging Pedestrian Streams at T-junctions ............................................................................................ 406
Matthias Craesmeyer, Andreas Schadschneider 

 

Crowd Simulation for Dynamic Environments based on Information Spreading and Agents’ Personal 
Interests .............................................................................................................................................................................. 412

Konrad Jablonski, Vasileios Argyriou, Darrel Greenhill 
 

Discrete Particle Simulation for High-density Crowd .................................................................................................... 418
Toshihiro Kawaguchi 

 



Following Behaviors: A Model for Computing Following Distances............................................................................. 424
Julien Bruneau, Teófilo B. Dutra, Julien Pettré 

 

Do Groups Matter? An Agent-based Modeling Approach to Pedestrian Egress ......................................................... 430
Andrew Collins, Terra Elzie, Erika Frydenlund, R. Michael Robinson 

 

Evaluating Three Dimensional Vision Fields in Pedestrian Micro-simulations ........................................................... 436
Erin Morrow, Ian Mackenzie, Gaurav Nema, Daniel Park 

 

Field Theory and Quantitative Models for Pedestrian Dynamics ................................................................................. 442
José Méndez Omaña 

 

Large Scale Multi-modal Simulation of Pedestrian Traffic ........................................................................................... 446
Hubert Klüpfel 

 

A Multi-agent System based on Unity 4 for Virtual Perception and Wayfinding ........................................................ 452
Christian Becker-Asano, Felix Ruzzoli, Christoph Hölscher, Bernhard Nebel 

 

Breakdown Phenomenon Study in the Bidirectional Pedestrian Flow.......................................................................... 456
Xiaoxia Yang, Winnie Daamen, Serge Paul Hoogendoorn, Yao Chen, Hairong Dong 

 

The Nomad Model: Theory, Developments and Applications ....................................................................................... 462
Mario Campanella, Serge Hoogendoorn, Winnie Daamen 

 
MACROSCOPIC MODELS 
 
Pedestrian Flows: From Individuals to Crowds .............................................................................................................. 468

C. Appert-Rolland, J. Cividini, H. J. Hilhorst, P. Degond 
 

Comparative Study of Macroscopic Pedestrian Models ................................................................................................. 477
Monika Twarogowska, Paola Goatin, Regis Duvigneau 

 

A New Model for Macroscopic Pedestrian Evacuation Planning with Safety and Duration Criteria ........................ 486
Ismaila Abderhamane Ndiaye, Emmanuel Neron, Anais Linot, Nicolas Monmarche, Marc Goerigk 

 

Towards TransiTUM: A Generic Framework for Multiscale Coupling of Pedestrian Simulation 
Models based on Transition Zones ................................................................................................................................... 495

Daniel H. Biedermann, Peter M. Kielar, Oliver Handel, André Borrmann 
 

BaSiGo: Safety of Large Scale Events – Crowd Flow Modeling of Ingress and Egress Scenarios ............................. 501
Rainer Könnecke, Volker Schneider 

 

Extension of Edie's Definitions for Pedestrian Dynamics............................................................................................... 507
F. L. M. Van Wageningen-Kessels, S. P. Hoogendoorn, W. Daamen 

 

Analytical Modelling of the Spread of a Disease: From Corridors to Transport Networks........................................ 513
Lara Goscè, Anders Johansson 

 

Simulation Study of Evacuation in High-rise Buildings ................................................................................................. 518
Lida Huang, Tao Chen, Hongyong Yuan 

 
DECISION MODELS AND BEHAVIOR 
 
Random Utility Models of Pedestrian Crowd Exit Selection based on SP-off-RP Experiments ................................. 524

Milad Haghani, Omid Ejtemai, Majid Sarvi, Amir Sobhani, Martin Burd, Kayvan Aghabayk 
 

Simulation of Exit Selection Behavior Using Least Effort Algorithm ........................................................................... 533
Libi Fu, Weiguo Song, Wei Lv, Siuming Lo 

 

Evacuation Route Assessment Model for Optimization of Evacuation in Buildings with Active 
Dynamic Signage System................................................................................................................................................... 541

Marcin Cisek, Michal Kapalka 
 

Crowd Modelling for Quasi-real-time Feedback during Evacuation in a Situational Awareness 
System................................................................................................................................................................................. 550

Paul Simon Townsend 
 

Modeling Planned and Unplanned Store Visits within a Framework for Pedestrian Movement 
Simulation .......................................................................................................................................................................... 559

Jan Dijkstra, Harry Timmermans, Joran Jessurun 
 

Modeling and Simulation of Proactive Exploration Behaviors with Imperfect Recall ................................................ 567
Toshiyuki Kaneda, Kohei Okamoto, Masaki Tamada 

 

Concurrent Hierarchical Finite State Machines for Modeling Pedestrian Behavioral Tendencies ............................ 576
Peter M. Kielar, Oliver Handel, Daniel H. Biedermann, André Borrmann 

 

Humans Do Not Always Act Selfishly: Social Identity and Helping in Emergency Evacuation 
Simulation .......................................................................................................................................................................... 585

Isabella Von Sivers, Anne Templeton, Gerta Köster, John Drury, Andrew Philippides 
 



Evacuees’ Behaviors of Using Elevators during Evacuation based on Experiments ................................................... 594
Ning Ding, Hui Zhang, Tao Chen, Peter B. Luh 

 

Human Factors in Evacuation Simulation, Planning, and Guidance ............................................................................ 603
Gesine Hofinger, Robert Zinke, Laura Künzer 

 

Modeling Pedestrian Switching Behavior for Attractions.............................................................................................. 612
Jaeyoung Kwak, Hang-Hyun Jo, Tapio Luttinen, IIsakki Kosonen 

 

A Hybrid Agent Architecture for Enabling Tactical Level Decisions in Floor Field Approaches .............................. 618
Luca Crociani, Alberto Invernizzi, Giuseppe Vizzari 

 

Mixed Logit Model of Vertical Transport Choice in Toronto Subway Stations and Application within 
Pedestrian Simulation ....................................................................................................................................................... 624

Siva Srikukenthiran, Amer Shalaby, Erin Morrow 
 

Experimental Study on Crowd Flow Passing through Ticket Gates in Railway Stations............................................ 630
Kosuke Fujii, Tomonori Sano 

 

Applying Persona Method for Describing Users of Escape Routes ............................................................................... 636
Christina Schäfer, Robert Zinke, Laura Künzer, Gesine Hofinger, Rainer Koch 

 
OPERATIONS AND MANAGEMENT 
 
Monitoring the Performance of the Pedestrian Transfer Function of Train Stations Using Automatic 
Fare Collection Data.......................................................................................................................................................... 642

J. P. A. Van Den Heuvel, J. H. Hoogenraad 
 

Passenger Transfer Chain Analysis for Reallocation of Heritage Space at Amsterdam Central Station .................. 651
Marc Starmans, Lee Verhoeff, Jeroen Van Den Heuvel 

 

Taking the Temperature of Pedestrian Movement in Public Spaces............................................................................. 660
Søren Z. Nielsen, Rikke Gade, Thomas B. Moeslund, Hans Skov-Petersen 

 

A System Dynamics based Perspective to Help to Understand the Managerial Big Picture in Respect 
of Urban Event Dynamics ................................................................................................................................................. 669

Oliver Handel, Daniel H. Biedermann, Peter M. Kielar, André Borrmann 
 

Choice and Experience of the Movement Route ............................................................................................................. 675
Lee Verhoeff 

 

Evacuation Plan Assessment System for Universities..................................................................................................... 681
Hisamoto Hiyoshi, Atsuyuki Okabe 

 

Optimal Terminal Layout Configuration: A New Approach......................................................................................... 685
Cristian Giacomini, Giovanni Longo 

 

An Energy based Method to Measure the Crowd Safety ............................................................................................... 691
Haodong Yin, Dewei Li, Xuanchuan Zheng 

 
CALIBRATION AND VALIDATION 
 
A Hybridized Approach to Validation: The Role of Sociological Research Methods in Pedestrian 
Modeling............................................................................................................................................................................. 697

Erika Frydenlund, Terra Elzie, Andrew J. Collins, R. Michael Robinson 
 

Validation of Pedestrian Groups in Agent-based Simulation ........................................................................................ 706
Olivier Szymanezyk, Patrick Dickinson 

 

Verification and Validation of Evacuation Models – Methodology Expansion Proposition........................................ 715
Robert Lubas, Marcin Mycek, Jakub Porzycki, Jaroslaw Was 

 

Validating Social Force based Models with Comprehensive Real World Motion Data............................................... 724
Stefan Seer, Christian Rudloff, Thomas Matyus, Norbert Brändle 

 

Quantitative Validation of PEDFLOW for Description of Unidirectional Pedestrian Dynamics ............................... 733
J. Zhang, D. Britto, M. Chraibi, R. Löhner, E. Haug, B. Gawenat 

 

Validation of a Pedestrian Simulation Tool Using the NIST Stairwell Evacuation Data ............................................ 739
Michelle L. Isenhour, Rainald Löhner 

 
LABORATORY STUDIES USING ANIMALS 
 
Exploring the Relationship of Exit Flow and Jam Density in Panic Scenarios Using Animal Dynamics ................... 745

Amir Sobhani, Majid Sarvi, Dorine Duives, Omid Ejtemai, Kayvan Aghabayk, Serge Hoogendoorn 
 

Validation of Evacuation Dynamics in Bottleneck with Various Exit Angles............................................................... 752
Hyejin Oh, Jaehee Lyu, Seonghwan Yoon, Junyoung Park 

 



Experimental Evidence of the “Faster Is Slower” Effect................................................................................................ 760
A. Garcimartín, I. Zuriguel, J. M. Pastor, C. Martín-Gómez, D. R. Parisi 

 

Understanding Pedestrian Crowd Merging Behavior .................................................................................................... 768
Kayvan Aghabayk, Omid Ejtemai, Majid Sarvi, Amir Sobhani 

 
EVACUATION BEHAVIOR 
 
Ascending Stair Evacuation: What do We Know? ......................................................................................................... 774

Johan Norén, Mattias Delin, Karl Fridolf 
 

Combining Bus Evacuation with Location Decisions: A Branch-and-Price Approach ............................................... 783
Marc Goerigk, Bob Grün, Philipp Heßler 

 

Evacuation from a Complex Structure – The Effect of Neglecting Heterogeneous Populations................................. 792
Janne Gress Sørensen, Anne S. Dederichs 

 

A Modified Fire Effect Model on Evacuation by Considering the Psychological Anxiety Caused by the 
Fire ...................................................................................................................................................................................... 801

Sungryong Bae, Jun-Ho Choi, Hong-Sun Ryou 
 

Modeling Occupant Ingress at a Secure Building and Using Field Measurements for Calibration ........................... 807
Steven M. Strege, Michael J. Ferreira 

 

Large Scale Pedestrian Evacuation Modeling Framework Using Volunteered Geographical 
Information ........................................................................................................................................................................ 813

Bharat Kunwar, Filippo Simini, Anders Johansson 
 

Author Index 


