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Abstract-— This paper will diseuss about pgenerad erowd
behavivur modeling during  evatuation in  emergency
situation such az duriug fire breakout. Boveral existing
simulation tools and comparisen among each tool will also
be gisengsed. The alry of this project s ta develop a generic
crowd  mndel, which has the ability ¢0 demaonsiraie
individual crowd behaviours {micre level especially n fire
emergeney sileation with ene or more exiis, The program
wiil Be able to estimate the evaguation timee of panie sifuation
during fire breakout. Apart from that, this paper also will
anatvze and prove that the individua! agent in the simuiatian
s abie to detect and avoid collision. During panic situation,
agents geed (0 search for the exit in order te save themselves
from danger. The propesed crowd simuiation used agent in
2D a5 fo simulate the erowd bebavieur model while sicering
towards the exit.

index  Fermz—  Crpwd  Simulation, Evacuation
Management. Bullding Architectural Planning.

FoOINTRODUCTION

Humarn crowd behaviour = a caphivating social
phenomendn by the natural world, Therelore, orowd
sirnuiation has become significant research field capecially
W computer graphic, virtual reality, the social sciences and
civil engineering. The purpose of the crowd simulation s
o faciliale the understanding of the dynamics of 3 svstem
andl atternpt to predict its funere evelution. Modeling and
stolation techaologies have becn gawmng tremendous
momeatum i orowd dynamies research gver the kst few
veaps,  Vanouws sumidation  architectures  have  been
developed [1][2}(3); virtual environment representations
have also been constructed for erowd simelations (41 To
represent the behaviouwr of crowd, a number of behaviour
models have been proposed [SEEH7] with different types
of modeling approaches such as fow-based models and
agent-based models, In this project. we ermphasis on the
scenario of a e emergency evacualion in a cértam
building. The arm of this project is to predict and smmate
human  crowd  behaviowr and movement when In
empergency and evacualion circumslances especially in fire
ernergency becanse it is hard to determine the path since
the crowd can become drrational and unconirolled. In this
project, the model crowds will be put in 8 stress situation
which i5 a fire emergency case; and the crowd models will
atiernp! 1o res¢uc themselves 1o the safe exit by detecting

incoming collision and obslacles. The outcone from thus
progect will be presentsd an 2 reabstic 2D amomaled
environment that 15 similar o the real cwcumsiance.
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Thers arg differences. betwess crowd simulation and
crowd reahsm Crowd Simulaties defined in the context
of crowd visualization
high guality visuals whese §b 38 very essential o the
enlertainment  industies, In this industry, e crowd
sirnulations are used 85 a kind of “spetial ellect” m which
crowds are generaied to add visual richness 1o the scenes,
s¢ there s little need for 2 high degree of behavioural
accuracy 18] Mulnple Agent Simulation Svstem n
Yirtual Eovucament known  ss Massive  [assive
Softwarel, is the ool most widely used mm crowd
simmdation system in the eniertainment indusicy, Two of
the most fameus films whidh applied Massive ool in their
productions are The Lord of t8s Rings (20017 and The
Hehbir (2014).

Meanwhile, crowd realism 5 to produce realistic
behaviour which is have been gaining  lremendous
momentin i the fields of archiectural design and safety
planning. Simulahons are used to study how crowds
would behave under certain circumstances given. With
these simutations, archilecls are able to determine f there
any deficiencies in 2 building design, especually the fack
of emergency exitz. EXQDUS 13 a ol for evacuation
simuiztion and  pedesirian dynamics o osrculation
analysig. This simulation is able to prediet not only how
individual people interact with each other and the built






