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# # 4870477021 : MAJOR COMPUTER ENGINEERING

KEY WORD: CROWD SIMULATION / PARTICLE METHOD / FLUID DYNAMICS /

SMOOTH PARTICLE HYDRODYNAMICS
WEERAWAT TANTISIRIWAT : A CROWD SIMULATION ALGORITHM USING
AUTOMATIC PATH CONSTRUCTION AND ADDITIONAL KNOWLEDGE FROM
INDIVIDUALS. THESIS ADVISOR : PIZZANU KANONGCHAIYOS, Ph.D., 68 pp.

Currently, crowd simulation researches are based on single-format behavior animation.
This type of simulation creates the fixed-pattern_animation which looks unnatural. Furthermore,
most researches have io pre-compute the global path to save the processing time of the
simulation. Thus, the single-format behavior is not flexible enough to simulate the dynamic
environment. This thesis proposes crowd simulation with automatic path construction using
individual-knowledge-merge method. The ideal is to let each agent unit construct it own local
path. Therefore, the proposed method is flexible for any environment and with the efficiency
comparable to the global path method. The crowd behavior is computed based on Navier-Stokes
equation, the equation wsed in computational fluid dynamics, using smoothed particle
hydrodynamics technigue. The result simulation can animates crowd with unfixed-pattern. This
thesis also applies crowd simulation with specific environments such as crowd forming lane in
narrow area, crowd separating lane in wide area, collision avoidance of the crowd and crowd

escaping from unknown area. The simulation performs naturally and efficiently.
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ﬂ'J‘IJﬂ?Jﬁ}'JEJ‘ﬂ'NlILﬁ'JLGIf\TLf?f}u(Linear velocity) V | @\‘luu@ﬁi"lfﬂﬁllﬂal“lﬁﬂiﬂ”mﬁ‘l]@ﬂﬂl’ﬂﬂulﬁﬁ

WgUSmasauguisdiaumny (AyAz)v |, uaz £6A51015 IMalFaulaveves Ivadng

U

Usmasauguimiiy (AyAz)pv, | dofinsaniemunuds saunsansadisems

=1

ﬂ"li’t’)lgiﬂ’]elilﬁaéll’f)\‘i‘llﬂﬂllﬁﬁﬁﬂﬂﬂiuW@iﬂ’)Uﬂllulﬂﬂﬂu



X+l

¥

= g

X

A a A 9 a
517 2.3 Nemams luavesves lwan lnadi-ennindsuasaiuau
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(2.2)
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p%‘t’z—vp—[v-r]+pg (2.8)
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- = 2 EN 2 ‘ . L
I UTENAUAITN (2.9) HNFuNTUIIBTa Iand (Navier-Stokes Equation) ¥413u
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3. wamiansveumauVayMA5UiSey  (Smoothed Particle Hydrodynamics,

SPH)
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uay (2.12)

A
VA (F) =Y. m,—-VW(r -F,,h) 2.11)
jeN P
2 = A 2 . .
VEA(F) =) m, —V*W(r —F;,h) (2.12)

jeN /0]
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