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Curved Mesh Generation on Parametric Surfaces

KAzUSA NAKANIWAL'®  KEIKO IMAT

Abstract: We propose a curved mesh generation algorithm on parametric surfaces. Mesh generation for
parametric surfaces is important in CAD or finite element methods. In such applications, the accuracy of
the analysis depends on properties of the mesh on the surface. Anisotropic meshes whose elements are elon-
gated according to curvature of the surface is suitable for analysis in some cases. Usually existing methods
approximate the curved boundary by many short line segments. On the other hand, by protecting the curved
boundary, our method generates curved mesh which is precisely conformed with the input curves, and we
are able to patch together surfaces along curved boundary. In this paper, we describe an overview of our
method and demonstrate the effectiveness by practically generating curved meshes.
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ZITI, Al LTHERSND i ORMNES X, ZD
BT AR % (R#E T B 7D DFETH % Guarding Triangle
DEHCHERSTIEZHHT 5.
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AN, EEORBDLERDMMR ¢; : [tio, ti1] — R?
DEEGCTHY, —fMzERD ZL%< [tio, tia] =[0,1]
EBLIENTES. Mo ODBMHENT PV E
[0,1] = R? Tel =c/||c)]| £EFEL. ATDHfRE C IELLF
D3 ODFEMERRLE TS (K 3).

(a) (b) (c)

3. ASIDRM % W7 X 7]

(a) Yt €[0,1] T ||c,(t)]| #0 & 5.

(b) FEH s,t € {0,1} 1T/ LT, ¢(s) = ¢;(t) = ck(s) #
Teh(t) (s=t BOEH, Z5THRVARS ).

(c) Vs €[0,1],t € (0,1),(i £jVs#t) Tei(s) #c;(t) &
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LT, [2] 285127 5.
EE 2.1. pi,i € {0,...,n} ZIRE n DR ¢ D Bezier il
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5: Guarding triangle D
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ERRD LT, MROARIIZEIT 25— o, H, Hhifk
EHIIZLTERADILTRLILNWTES. LD
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(a) FE5E S Voronoi

(b) %3 Voronoi
6: FEF S M & FHME Voronoi
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Led. ZOIEREEHREIZH T S Voronoi HIEK 6(a) D &
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() /8T A — 2 2] (b) FZef]
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8 NI A MY ZHhH EOIHEHMEAY ¥ a

3.3 FFAMX YV 1IERDRN

ATTEUTARI A MYy ZHliHE (721 b Y Ldhm) &
FM EoTF v VEREZoNS, £F, YV
Bia NI A—R%EM EOT VY VGIZEMT S, T LT,
ZDTFVYNGEMAL T, /XF A —X2ZE[E EIZ Voronoi
Refinement Z# it U CHEFELAMEA v Y 22K T 5. &
Bz, JBonzAyyarFEM TS, M8 Ik
FEBUZRT A MY w ZiliE EICAERUZIEEHEA Y > 2
THb.

4. REFEDORN

ARFETIE, XA MYy 7l I RS O JEE S
PEA Y > a2 5 FIEERET S, TVTY XLODH
NIFmo@EY THS (X9).

Step 1: ABELT, N ANYy I, EEEELEDOT
YVIIE, ZLTHN) LEIEESZ 5.
AWFFETIE, XT A MY w ZiliT & U T Bezier #hif
Z, NV LFEE Y UT Begier BiffZ2 W52 2T 3
(B 9(a)). NI A—XZEH ETHEEAMEAY V2%
BT Bz, FEMITGZ oNT vV Ve N
TRA=REE EDT V) NVIGIZERT 5.

Step 2: b ') AR D EBIHRICK L T guarding triangle
EHEERT 5.
2.2 iz > T, ZHhfrOMmMIZ guarding triangle %
S5 (9(b). ZD#, SHRDNT ¢;,c; D,
Hh#R D i 5L po, pn, Z BR < envelope E(c;), E(cj) 3%



BHRLEF SRR E
IPSJ SIG Technical Report

B
i

NN\ A7

=

'-1.,' o
NS 020 v Y
AR
O SOV
)

47

N 0550

SR ST
oemin
AT oot

C)
wa ",’0"

7 o

&

5l
25

3%
o]

35

ok

%
$§
3

<

4

1

()

[
P
i
Y

N \i‘g“

Vol.2022-AL-186 No.2
2022/1/27
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B 9: -EFEDHN

ZLUTWBIEEIE, envelope DAEZT X 2L T, K
EWHOMhRENET S, ZhEk EOlifRO T H %
U< E£THOIKRY (K9(c)). HAEHNTDNWT
&, 22 B ARRIZ = 0EIT 5.

Step 3: kU LB RERD guarding triangle H 5743
TEIRIC, RBRIEMNEHFEFAMEA Y V21 %25ERT 5.
BHIRICB T2 MY AN O guarding triangle
X, BRSO R AHEEETEET 5. T OMHEE
WIZ 3.3 HiD F¥ % F W TIHLE S Voronoi B % A2 ik
T5 (K9(d). ZLT, WeEH2 Z & THEMRGE
MNEDIFELMEAY 221525 (K 9(e)).

Step 4: BONTIFEAMUA Y > a%/XF A N) v VHE
LIcHET 3.

WL TRONBHIE EOAY Y2z TV TY XLD
heds (F9(f)).

RREER

T IZTIE, FEBUTST A MYy ol EIC IR SR
VaERERUZEREAEONMMEE W ORT. A
Bz, BN 1 2DAy v azERLEREZRL, K
IZ220DAy varEmL, Thoz2li &bt b EHMD
MEREZRT. ZLT, TN T5ELREBRNS.

5.

5.1 EEER
FITX101E, 12D MY LERNIZA Y T aZ2ER LR
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WIS R 5 AT, REFEEZHEIG L ED/ERTHS.
ZLT, M112R1IBFZTDAY Y2 DMEIZETET—
RThH5bH. ZITOMELIE, ZMAETEMS A
DIERDOEPSFHHEILZAEDOZ L 255 (EBITE, K
BRI RO B ITIZ=ZMBAIICY » TV EERE L TE
35).

WIZE 12 1%, N A—=RZEH EIZ2 20 MY L%
MEIZHEZTAYy Y az2ERL, TNS6EZNATA RN YD
Him ECRE D bR THE. TLT, M13 K2
WEDAY Y aDMEIILETET—XTH5.

52 ER

FIRAv T aABIZEALTIE, £1, 20R/NE
Mo RbED, ¥55% 144° LEIZHR>TWA., L
Mo T, BHFIUEFE [T OHGRNRR/NATSH S
arcsin(1/4) = 14.4° £ D KEWZ L WEBRITHER T E 7=,
7, HREEIIPWTIE, EZABONMATH S 60° 12
EWENZL L, e R RES FARORERIZ R 572, F£72
M 12 DFERTIE, E556DA Y Y ab BRI DS
BRBEZMETHRINTWEDT, ANTEHZ S
EHRFELTWA. £ LT, guarding triangle |XBHARS D]
Mz T 2 e MTEBDT, LAy a2z ERKL
e LThH, BREGBRHTAZEVAGETHD, Ava
EFRBEDNNT A Yy 7l ETHIERIZIED AbE S Z
EDEBETH D Z L WA TE /-,
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o - | 1
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Angle(®)

X 11: 10 DR v ¥ 2 O RS A6
F1: B10 DA v ¥ 2D BARK 225G R

R (°)
52\ 15.09
ISFN 126.21
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6. BbHYIC

AWFETIE, NTANY v ZiiHE EICHE=EATE 2 ED
HEHMER Yy Va2 BN 2FEERE L. ZOFHE
&, 8] DT A NY y ZHIEIZN T DAy ¥ aEKIZE
WCHETH - 2 ER O DRE %, [6] D guarding
triangle & WO BfRE H— R$T 2574 T T7%22FIZL TH
BT ZeWHEKEZLVWZD., 22k, il ETO
Ay ald L OEMRIED Gh¥ e & OBIENATREIZ 2 5
tEZONS.

SHOMEE LTEEIZ 22T o605,
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o 25 50 ‘A7I5'lg Ie zlzo) 125 150 175
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RiWRMHADY DB Z e THD. MiE=AIE, itz nE
U, guarding triangle Z T 52 TIO/NMIVKRE
XIZTBIENTEDSLD, N SVHEITHIEL WA,
BB S 2 A v > a NEBDIEE VDI %2 B T 2 BB
HB7D, BURTIIHELZTEDLDONHEL V. F/-, dhfR
ZIEMEICREE L 20 S, RO DREAL < 2o
T EDFFEIANBHFEL LD,

2 OHIE, FEEHMEAY Va2 ERTIEBTHELA
B, WADRBIHETH S I ERLMERLRHEZTH .
B S N, EELHEEA Y V2D =ZARDOMES
RRANIZELS > TLU £ 5 DT, guarding triangle T
ENBLMILOIRIZDOVTOWELIEIT 5N 5.

HEE ARWIED L, BEAVHRE S 20K116822 D
Bk 22t DTh 5.
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