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In this study, we develop a interface-capturing finite element method that incorporates neural implicit func-
tions as an approach to moving boundary problems assisted by photogrammetry techniques. In the proposed
method, a neural implicit functions representing the geometry of an object surface are distributed over the
computational domain, and boundary conditions are imposed using a penalty method. To validate the pro-
posed approach, we conducted numerical simulations of incompressible viscous fluid flows involving fixed

boundaries.
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Q ot

+f ewh) : o, p")dQ
Q

+k[1fV~uth—l]‘wh-ﬁdF (13)
Q Ty

Helem h
Vg
e h h h h
+;LTMuVW+7J¢MLpMQ

=0

ZIT. oy \EFHEROBRETH D, K (14) TEX
nb,

h
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Bk & RAALE ST D S iS22 EEH D 2 KoTHiG %
AJ1e L, #HEARDEKEEIRZ 3D E7 1 & L TRAEZE
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bH b, %77 fopp ZFLAYEDL & Z A THMOATRET
Hh, R D74 aFr— LR EHZT,

IV fsprl = 1 (23)

U, SDF GDERAMEZRTABARS PLOKRZ
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oz, RO OFERITRF AT 2EIZD DB
NEZEA LR (25 2155,
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6(lx — 1) = 6(fspr(x)) (30)
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BEFEST22H72D. A, =0T hbbEINER
DFREEBIINZ 2D T, A IFERETEELLT %2
B 5L, =T, Dirac DT X BEBUEDIEEY v DfE
P IREERIEICST 2005, 72720, mbls
N REAEL 5, 13K (32) Wiz T XD ITED B,

f B 5y(x)dx =1 (32)
A (32) Bz TR E LT, R (33) eRENZEMT

NEBEEER WS, £, ARG PIRTEHEZX 21
RS

65(fspr(x))
1+COS(27TfSDF(x)) a3
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4. BfEH
(1) AERSRAF

ARBGEETIX, 3D ¥ ¥ B 7 4 DT 21T o 70 MR
Pz X 3 IR EARE T 5,

-3 R

22 [ DBER AT A PEATI T [0 2 I Hi R 2 O E L
THER I N BB T X v > 2%\, Lagrange #
B 2 F W72 NEA —REZR I K DBERYE L Tw 3,
ARRETIE, X3 OESAREE Q WIZ 1 ORI H 1
DR Qp ZEE. Q) NOF v 7 4 ok
TEHFAND,

T 2T AR OB & BRER O E R
DIFETL B350 DRSS 2 LIRS 2 . fRATHEIE 2 SR
y=10,/2 TYIo WHIZBIT 2 X v & 2 ORAK 2 X 4
W,

[AV JAY
1 z 1 2 1
= =
z 1 T (] 1 ]

Mesh(C)

1=

Mesh(A) Mesh(®)

-4 fEIFEIEIE EDO X v a

K 4128V T, Ax INHERERZRD x @A OLDOREX
RT, VAGEREROER v ERBEROMERRICD
WT, TARTD Mesh IZBWT, —HEfEEZ RS z =1,
DN FIRFER DIRR ¥ BREERNP—H L TW5B,
Mesh(A) Tld, A KEBOMOTER & BRIEH L —
L TW3, Mesh(B) Tld, Y FARMEBOBETIH L,
Ax/4 72 NI DA B I SR BER DA DFET %,
Mesh(C) TlZ. Y AERMEBOEFICH L. Ax/2 720 A
B DN EINHARBERDBERDFEET 5, ML S,
X 4 QMR y = [,/2 TYlo =W e —83 %
HDL T3, ZITE, Xy yaRHfExE3282T
BR e BRIEROMBERERERIEL TS, A v>a
WSS BT E T LD ER R 1 ISR,

xR-1 FBIRETILDOTE
ETIL Iy Iy [,
Mesh(A) 1.0800 1.0800 1.0400
Mesh(B) 1.0693 1.0693 1.0348
Mesh(C) 1.0588 1.0588 1.0297

BRSOV T, Bl (z = L) Q3K u =
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(1,0,0)T @ Dirichlet 3R EHERD HIETHEHAT %,
D HE IZ1E no-slip 4= u = (0,0,0)T ZXRF LT 47k
PHWTHET, K50 X5 ICHENHEEEKRD SDF 737
MHOERHEOMELZEFR L. RFILT 4 HOFHEICH
W3,

-5 AR SDF 7

Z Z°C. SDFEDERZIZIEN 22) ZHWE, RFLT 4
HOFBEICHW 2TV ZEBOME A, 1. 1 EED
2O xEliAAEZXEZ Ax 2 LT, A, =2Ax EEFET
bo Fizw RINAT AR PIE. p=Axx10° T3
[10],

TIRDINTSMEE LT, % p = 100.0 [kg/m3]. K
PEAZRE 1 = 1.0[Pa-s] ® Reynolds 2 100 ¥ 3 %,
ZN AN At = 5.0 x 1073 [s]. fENTRE TR % 10.0s &
T3, £/ FRICRIDEEEZFEHT 3,

=2 PEIEK
I/Ax L/Ay L/Az i p EE3
108 108 104 1,247,505 1,213,056

PR N OBUERE T 13 A /7 7 3 RO R 2 B
BLTITS, MBHHREERIZOWT, Jiang et al. [12] DFEHR
LT 5,

2 BREIUEER

Mesh(C) IZ DWW THENT L 72555 %6 ¥ LT, Renolds
B 100 2B BTENRY PR EK 612, & Mesh D%
R—NZDONWT, SIREL LR E2 XK 7 1R,

Velocity Magnitude

X-6 IREFEICEK S Reynolds #1100 @ 3D ¥ v E 57+ Fh
FEAY MR
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