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Abstract

Crowd dynamics have important applications in evacuation management systems relevant to organizing safer large scale View Related Records
gatherings. For crowd safety, it is very important to study the evolution of potential crowd behaviours by simulating the
crowd evacuation process. Planning crowd control tasks by studying the impact of crowd behaviour evolution towards
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evacuation could mitigate the possibility of crowd disasters. During a typical emergency evacuation scenario, conflict

among agents occurs when agents intend to move to the same location as a result of the interaction with their nearest Web of Science Usage Count
neighbours. The effect of the agent response towards their neighbourhood is vital in order to understand the effect of
variation of crowd behaviour on the whole environment. In this work, we model crowd motion subject to exit congestion 0 0
under uncertainty conditions in a continuous space via computer simulations. We model best-response, risk-seeking, risk- )
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averse and risk-neutral behaviours of agents via certain game-theoretic notions. We perform computer simulations with
heterogeneous populations in order to study the effect of the evolution of agent behaviours towards egress flow under Learn more

threat conditions. Our simulation results show the relation between the local crowd pressure and the number of injured

agents. We observe that when the proportion of agents in a population of risk-seeking agents is increased, the average
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results, we can infer that crowd disasters could be prevented if the agent population consists entirely of risk-averse and risk- _ Social Sciences Citation Index

crowd pressure, average local density and the number of injured agents increases. Besides that, based on our simulation

neutral agents despite circumstances that lead to threats.

Suggest a correction
Keywords
Ifyou would like to improve the quality of
the data in this record, please suggest a
KeyWords Plus: SOCIAL FORCE MODEL; UNCERTAINTY; SIMULATION; DYNAMICS; FLOW correction.

Author Keywords: Evacuation Model; Evolution of Crowd Behaviour; Crowd Disaster; Evolutionary Game Theory

Author Information
Reprint Address: Ibrahim, AM (reprint author)

— IntIslamic Univ Malaysia, Dept Mechatron Engn, Jalan Gombak, Kuala Lumpur 53100, Malaysia.
Organization-Enhanced Name(s)
International Islamic University Malaysia

Addresses:

— [1]IntlIslamic Univ Malaysia, Dept Mechatron Engn, Jalan Gombak, Kuala Lumpur 53100, Malaysia
Organization-Enhanced Name(s)
International Islamic University Malaysia

+ [2]Univ Sains Malaysia, Sch Comp Sci, Usm Penang 11800, Malaysia

+ [3]UnivKent, Sch Comp, Canterbury CT2 7NZ, Kent, England

E-mail Addresses: azhar_ibrahim@iium.edu.my

Funding
Funding Agency Grant Number
Ministry of Education, Malaysia 203/PTS6728001
Universiti Sains Malaysia 1001/PKOMP/811290

International Islamic University Malaysia (IlUM)

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=23&SID=C4zWYNFn99JsI3IsM76&page=2&doc...  1/4


https://apps.webofknowledge.com/home.do?SID=C4zWYNFn99Jsl3lsM76
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&field=AU&value=Ibrahim,%20AM
javascript:sup_focus('addressWOS:000457436100006-1')
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&field=AU&value=Venkat,%20I
javascript:sup_focus('addressWOS:000457436100006-2')
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&field=AU&value=De%20Wilde,%20P
javascript:sup_focus('addressWOS:000457436100006-3')
javascript:;
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&field=TS&value=Evacuation+Model&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&field=TS&value=Evolution+of+Crowd+Behaviour&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&field=TS&value=Crowd+Disaster&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&field=TS&value=Evolutionary+Game+Theory&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&field=TS&value=SOCIAL+FORCE+MODEL&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&field=TS&value=UNCERTAINTY&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&field=TS&value=SIMULATION&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&field=TS&value=DYNAMICS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&field=TS&value=FLOW&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'none');hide_show('show_reprint_pref_org_exp_link_1', 'inline');hide_show('hide_reprint_pref_org_exp_link_1', 'none')
javascript:hide_show('research_pref_org_exp_link_1', 'none');hide_show('show_research_pref_org_exp_link_1', 'inline');hide_show('hide_research_pref_org_exp_link_1', 'none')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
javascript:hide_show('research_pref_org_exp_link_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')
mailto:azhar_ibrahim@iium.edu.my
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=C4zWYNFn99Jsl3lsM76&component=pct&forwardTo=None&qid=23&doc=19&colName=WOS&num_cited=0');
https://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d23%26log_event%3dyes%26product%3dWOS%26SID%3dC4zWYNFn99Jsl3lsM76%26viewType%3dfullRecord%26doc%3d19%26page%3d2&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000457436100006&search_mode=CitedRefList&SID=C4zWYNFn99Jsl3lsM76&parentProduct=WOS&parentQid=23&parentDoc=19&recid=WOS:000457436100006&PREC_REFCOUNT=52&fromRightPanel=true
https://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d23%26log_event%3dyes%26product%3dWOS%26SID%3dC4zWYNFn99Jsl3lsM76%26viewType%3dfullRecord%26doc%3d19%26page%3d2&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000457436100006&parentProduct=WOS&parentQid=23&search_mode=RelatedRecords&SID=C4zWYNFn99Jsl3lsM76&parentDoc=19
javascript:;
javascript:;
javascript: void('InCites')
javascript: void('JCR')
javascript: void('ESI')
javascript: void('EndNote')
javascript: void('PUBLONS')
https://kopernio.com/?utm_source=WOS_home&utm_medium=web&utm_campaign=kopernio_wos_product&ref=wos
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
https://apps.webofknowledge.com/WOS_CombineSearches_input.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CombineSearches
https://apps.webofknowledge.com/ViewMarkedList.do?action=Search&product=WOS&SID=C4zWYNFn99Jsl3lsM76&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:;
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=23&SID=C4zWYNFn99Jsl3lsM76&excludeEventConfig=ExcludeIfFromFullRecPage&page=2&doc=18
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=23&SID=C4zWYNFn99Jsl3lsM76&excludeEventConfig=ExcludeIfFromFullRecPage&page=2&doc=20
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=GeneralSearch
https://apps.webofknowledge.com/summary.do?product=WOS&search_mode=GeneralSearch&qid=23&SID=C4zWYNFn99Jsl3lsM76&page=2

2/25/2019

Web of Science [v.5.32] - Web of Science Core Collection Full Record

Ministry of Higher Education Malaysia (MOHE)

View funding text

Publisher
JASSS,UNIVSURREY, DEPT SOCIOLOGY, GUILDFORD GU2 7XH, SURREY, ENGLAND

Categories / Classification

Research Areas: Social Sciences - Other Topics

Web of Science Categories: Social Sciences, Interdisciplinary

See more data fields

Cited References: 52

Showing 30 of 52 View Allin Cited References page (from Web of Science Core Collection)

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=23&SID=C4zWYNFn99Jsl3IsM76&page=2&doc...

Game theory in models of pedestrian room evacuation
By: Bouzat, S.; Kuperman, M. N.
PHYSICAL REVIEW E Volume: 89 Issue:3 Article Number: 032806 Published: MAR 14 2014

Title: [not available]
By: Chen, X.

Microsimulation of Evacuation Strategies Published: 2006
Ph.D. thesis

Publisher: Texas State University, San Marcos

Title: [not available]
By: CHIZARI H
LIFE SCI J Volume: 10 Pages: 1350 Published: 2013

Agent-Based Emergency Evacuation Simulation with Individuals with Disabilities in the Population
By: Christensen, Keith; Sasaki, Yuya
JASSS-THE JOURNAL OF ARTIFICIAL SOCIETIES AND SOCIAL SIMULATION Volume: 11 Issue:3  Article Number: 9 Published: JUN 2008

Pedestrian flows and non-classical shocks
By: Colombo, RM; Rosini, MD
MATHEMATICAL METHODS IN THE APPLIED SCIENCES Volume: 28 Issue: 13 Pages: 1553-1567 Published: SEP 10 2005

Title: [not available]
By: Friberg, M; Hjelm, M.
Mass evacuation-human behavior and crowd dynamics-What do we know? Published: 2015

Publisher: Department of Fire Safety Engineering Lund University, Sweden

Crowd disasters-a systems evaluation of causes and countermeasures
By: Fruin, J.

CROWD DISASTERS SYST Pages: 81-3261 Published: 1981

Publisher: Inc. US National Bureau of Standards, pub. NBSIR

A systematic comparison of buildingEXODUS predictions with experimental data from the Stapelfeldt trials and the Milburn
House evacuation

By: Gwynne, S; Galea, ER; Owen, M; et al.
APPLIED MATHEMATICAL MODELLING Volume: 29 Issue:9 Pages: 818-851 Published: SEP 2005

Evacuation of pedestrians froma hall by gamestrategy update

By: Hao-Nan, W; Dong, C; Wei, P; et al.

Chinese Physics B Volume: 23 Issue: 8 Article Number: 080505 Published: 2014
[Show additional data]

4 190f71 P

Times Cited: 26

Times Cited: 22

Times Cited: 3

Times Cited: 29

Times Cited: 111

Times Cited: 1

Times Cited: 2

Times Cited: 31

Times Cited: 4

2/4


javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=23&SID=C4zWYNFn99Jsl3lsM76&excludeEventConfig=ExcludeIfFromFullRecPage&page=2&doc=18
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=23&SID=C4zWYNFn99Jsl3lsM76&excludeEventConfig=ExcludeIfFromFullRecPage&page=2&doc=20
https://apps.webofknowledge.com/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=23&parentDoc=19&qid=61&SID=C4zWYNFn99Jsl3lsM76&colName=WOS&page=1
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000333647300007
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=1&REFID=468178814&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=2&REFID=327521204&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=3&REFID=508548352&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000265355100008
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=4&REFID=266026941&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000231440400003
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=5&REFID=63180122&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=6&REFID=577954486&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=7&REFID=503389122&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000230747000003
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=8&REFID=57245667&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_9 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_9 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_9 .fcr-data-additional').show('fast');void(0)
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=9&REFID=491853049&excludeEventConfig=ExcludeIfFromNonInterProduct

2/25/2019

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=23&SID=C4zWYNFn99Jsl3IsM76&page=2&doc...

Web of Science [v.5.32] - Web of Science Core Collection Full Record

Self-organizing pedestrian movement
By: Helbing, D; Molnar, P; Farkas, 1J; et al.
ENVIRONMENT AND PLANNING B-PLANNING & DESIGN Volume: 28 Issue: 3 Pages: 361-383 Published: MAY 2001

Simulating dynamical features of escape panic
By: Helbing, D; Farkas, I; Vicsek, T
NATURE Volume: 407 Issue: 6803 Pages: 487-490 Published: SEP 28 2000

Simulation of pedestrian crowds in normal and evacuation situations
By: Helbing, D; Farkas, IJ; Molnar, P; et al.
PEDESTRIAN AND EVACUATION DYNAMICS Pages: 21-58 Published: 2002

SOCIAL FORCE MODEL FOR PEDESTRIAN DYNAMICS
By: HELBING, D; MOLNAR, P
PHYSICAL REVIEW E Volume: 51 Issue:5 Pages: 4282-4286 Part:A Published: MAY 1995

Freezing by heating in a driven mesoscopic System
By: Helbing, D; Farkas, IJ; Vicsek, T
PHYSICAL REVIEW LETTERS Volume: 84 Issue: 6 Pages: 1240-1243 Published: FEB 72000

Crowd disasters as systemic failures: analysis of the Love Parade disaster
By: Helbing, Dirk; Mukerji, Pratik
EPJ DATA SCIENCE Volume: 1 Issue:1 Article Number:7 Published: DEC 2012

Dynamics of crowd disasters: An empirical study
By: Helbing, Dirk; Johansson, Anders; Al-Abideen, Habib Zein
PHYSICAL REVIEW E Volume: 75 Issue:4 Article Number: 046109 Part: 2 Published: APR 2007

Title: [not available]
By: Heliovaara, S.

Computational Models for Human Behavior in Fire Evacuations Published: 2007
Master thesis

Publisher: Department of Engineering Physics and Mathematics, Helsinki University of Technology

Patient and impatient pedestrians in a spatial game for egress congestion
By: Heliovaara, Simo; Ehtamo, Harri; Helbing, Dirk; et al.
PHYSICAL REVIEW E Volume: 87 lIssue:1 Article Number: 012802 Published: JAN 32013

STATISTICS OF CROWD FLUIDS
By: HENDERSON, LF
NATURE Volume: 229 Issue: 5284 Pages: 381-+ Published: 1971

Gradual distributed real-coded genetic algorithms
By: Herrera, F; Lozano, M
IEEE TRANSACTIONS ON EVOLUTIONARY COMPUTATION Volume: 4 Issue:1 Pages: 43-63 Published: APR 2000

Gas-kinetic modeling and simulation of padestrian flows
By: Hoogendoorn, S; Bovy, PHL

TRAFFIC FLOW THEORY AND HIGHWAY CAPACITY 2000: HIGHWAY OPERATIONS, CAPACITY, AND TRAFFIC CONTROL Book Series:

TRANSPORTATION RESEARCH RECORD Issue: 1710 Pages: 28-36 Published: 2000

Behavioral evolution in evacuation crowd based on heterogeneous rationality of small groups
By: Huang, Keke; Zheng, Xiaoping; Yang, Yeqing; et al.
APPLIED MATHEMATICS AND COMPUTATION Volume: 266 Pages: 501-506 Published: SEP 12015

The flow of human crowds
By: Hughes, RL
ANNUAL REVIEW OF FLUID MECHANICS Volume: 35 Pages: 169-182 Published: 2003

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

366

1,972

216

1,925

286

7

432

29

264

148

26

21

282

3/4


https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000168751800004
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=10&REFID=22110387&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000089727400042
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=11&REFID=9001685&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=12&REFID=34052770&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=13&REFID=3084138&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000085178500045
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=14&REFID=3083245&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000209568500007
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=15&REFID=446623287&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000246074300019
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=16&REFID=90877449&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=17&REFID=513678718&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000314102900012
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=18&REFID=443189078&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=19&REFID=8111730&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000087431900004
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=20&REFID=12443360&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000176836800004
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=21&REFID=33413064&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000359300100043
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=22&REFID=493474684&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000181028200009
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=23&REFID=35497357&excludeEventConfig=ExcludeIfFromNonInterProduct

2/25/2019 Web of Science [v.5.32] - Web of Science Core Collection Full Record

24. Intelligent Evacuation Management Systems: A Review
By: Ibrahim, Azhar Mohd; Venkat, Ibrahim; Subramanian, K. G.; et al.

ACM TRANSACTIONS ON INTELLIGENT SYSTEMS AND TECHNOLOGY Volume: 7 Issue:3 Special Issue: S| Article Number: 36 Published: APR
2016

25.  Uncertainty in a spatial evacuation model
By: Ibrahim, Azhar Mohd; Venkat, Ibrahim; De Wilde, Philippe
PHYSICA A-STATISTICAL MECHANICS AND ITS APPLICATIONS Volume: 479 Pages: 485-497 Published: AUG 12017

26. Title: [not available]
By: Johansson, A. F.

Data-driven modeling of pedestrian crowds Published: 2008
Ph.D. thesis Diss 2008

Publisher: Techn. Univ, Dresden

27. FROM CROWD DYNAMICS TO CROWD SAFETY: A VIDEO-BASED ANALYSIS
By: Johansson, Anders; Helbing, Dirk
ADVANCES IN COMPLEX SYSTEMS Volume: 11 Issue: 4 Pages: 497-527 Published: AUG 2008

28. Kinetic derivation of macroscopic anticipation models for vehicular traffic
By: Klar, A; Wegener, R
SIAM JOURNAL ON APPLIED MATHEMATICS Volume: 60 Issue:5 Pages: 1749-1766 Published: MAY 26 2000

29. Genetic Variation and the Evolution of Consensus in Digital Organisms
By: Knoester, David B.; Goldsby, Heather J.; McKinley, Philip K.
IEEE TRANSACTIONS ON EVOLUTIONARY COMPUTATION Volume: 17 Issue: 3 Pages: 403-417 Published: JUN 2013

30. Modifications of the Helbing-Molnar-Farkas-Vicsek social force model for pedestrian evolution
By: Lakoba, Tl; Kaup, DJ; Finkelstein, NM

SIMULATION-TRANSACTIONS OF THE SOCIETY FOR MODELING AND SIMULATION INTERNATIONAL Volume: 81 Issue:5 Pages: 339-352
Published: MAY 2005

Showing 30 of 52 View Allin Cited References page

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=23&SID=C4zWYNFn99Jsl3IsM76&page=2&doc...

Times Cited: 9

Times Cited: 6

Times Cited: 1

Times Cited: 109

Times Cited: 64

Times Cited: 2

Times Cited: 173

4/4


https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000373911200011
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=24&REFID=508117070&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000400213800045
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=25&REFID=530994107&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=26&REFID=577954487&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000261389600003
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=27&REFID=266583473&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000087418900012
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=28&REFID=13181693&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000322833200007
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=29&REFID=452492018&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitedFullRecord&isickref=WOS:000230089800001
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=C4zWYNFn99Jsl3lsM76&search_mode=CitingArticles&parentProduct=WOS&parentQid=61&parentDoc=30&REFID=56459430&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps.webofknowledge.com/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=23&parentDoc=19&qid=61&SID=C4zWYNFn99Jsl3lsM76&colName=WOS&page=1
javascript: void('home')
javascript: void('copyright')
javascript: void('policy');
javascript: void('privacy');
javascript: void('cookies')
javascript: void('Newsletter')

