S P Fe 2 A3
Korea Computer Graphics Society Vol. 25, No. 5, P. 21~30

E X9 AE¥eldS A8 BEH USCIPHY

y §
,_:_.t?og’

’3. A“ %‘ o -

A= g a AT E o] gt

yplandi@gmail.com, oysong(@sejong.ac.kr

A Conservative USCIP Simulation Method for Shallow Water

Sejong Jeon Oh-young Song’

Department of Software, Sejong University

g]:

S )
o] =F&

flég

S 583, G233 R #HJs7] #F B3 Aol WHE AT o] =ioA
Atz gtz B2 Zold v dujzt i 30 g8t frEe]l {2 FEHEAM, ol AEXHoE AL
s Navier-Stokes W45 7Fef#tgt 4494 4 (shallow water equation)= Ao Hhd 4 o= ARE-Fch H4A
of gFEE 3 'i']iﬁ_ A ka7l $1§F By e s 7]F 9] Constrained Interpolation Profile(CIPYH & 74 gld,
A M9l AEAGE wolal EeEFE HEY 4 9+ Conservative Unsplit Semi-lagrangian CIP(CUSCIP)E 47| ﬂ"—r}.
o] W& Kim —'—'ol Al Qtet USCIP[9]71' el A At&3te Aok A& HEas e & F718td dirds
A4kt AddA02 55, CUSCIPEIH € 5% A 4Hnumerical dissipation)2 2 213 &8 £4o ZAF
o, EFe AL tEe] EZ A H4e] FEEE ¥ F Ak

Abstract

We propose a physical simulation method based on the shallow water equation(SWE) to represent water surface effectively.
In this paper, the water which can be represented has a much larger width compared to the depth does not have a large
vertical direction flow. In order to calculate the water flow efficiently, we start with the shallow water equation as the
soverning equation, which is a simplified version of the Navier-Stokes equation. In order to numerically calculate the
advection term of the SWE, we introduce a new conservtive USCIP(CUSCIP) method which improves the Constrained
Interpolation Profile (CIP) method to preserve the physical guantity while increasing the numerical accuracy. The proposed
method is based on Kim et. al.’s Unsplit Semi-lagrangian CIP[9]. and calculates advection term with additional constraints
on term that consider integral values. The experimental results show that the CUSCIP method is robust to the loss of

physical quantity due to numerical dissipation, which improves wave detail and persistence.
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Figure 1: Back-tracking and interpolation in the
Semi-lagrangian method
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Figure 7: The proposed conservative USCIP method
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Figure 8: 1D advection examples of linear, CIP and CUSCIP
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Figure 9: 1D shallow water simulation by CUSCIP and linear
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Figure 10: 1D shallow water simulation by CUSCIP(red
color) and CIP(blue color)

Figure 11: 2D shallow water simulation by CUSCIP (resolution:
64x64)

Figure 12: 2D shallow water simulation with boat by CUSCIP

(simulation resolution 128x128)
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