AR I 253
Korea Computer Graphics Society Vol. 31, No. 3, P. 11~20

o &4 7|4 3p A E JHd T

MO
~

VS|

~
o o

rot
H

rot

1 ZICHs|2 ok

SATSD YRE-A B0, QAH YEBER

fiijk1255@dgu.ac.kr®, kshyunee3@gmail.com', ekqp5348@dgu.ac.kr?, shyun@dongguk.edu*

Text Mesh Generation Based on Mesh Shape
Hyun-Seok Jung®  Seong-Hyeon Kweon' Da-Hye Kim?  Seung-Hyun Yoon*
Department of Computer-Al Dongguk University®?*, OSSTEM IMPLACT CP., Ltd

a o

3D HAE B4l 3D RY0j J0| Yt HEE AIZHOR MYUSILL AlY 3 15 242 BEEE 52 AL
T QA0|CH BIXIBH 7|ZO| HAE O 7L B4l HY FEE S| HASHR| 2, TBO| 2 HRHOM HAE
Yo AT Y AIZE SRS UGt AT EXSICH £ ATOME Ol BHS SHZ57| S, 3D A%y
o4 9100 RIAAED HESHA HAE D142 Mo 7|HS NI ROt YHS ERELY EE(TrucType Font,
TR 82N HOIHS AFBAIH oS XY §A Z40| npet oj4) EHO| BLSHR, ZX| B X0 T4 (geodesic Béier
cuve)S O/83t0] BXfo| HAS WTHHCE O/ lef BN WM SN WI, £IHK YAS Notson, 242
mRu % Jlgtel 22 AL MM BX AHalS olgeto] B4 EH Ao Hels HMOH HAIZ JHsotA st
WRYE RUNE 7|FOR U412 WESHY, Y2, 82 TE SUW HAE HHS YUY + YTk 2 Yy =2
B4l U0 E OYXO2 MG JH5510Y, 3D UE| DHYO|LE CAPTCHA 5 AlZH i 7|8t 915 A|AH0| 482

Abstract

3D text meshes serve as an essential visual component for embedding semantic information into 3D models and are widely used
in applications such as labeling, branding, and digital authentication. However, conventional text embedding methods often suffer
from visual distortion and poor surface conformity, especially on highly curved or irregular mesh surfaces. To address these
limitations, we propose a robust technique for generating visually coherent text meshes directly on 3D triangle meshes. Our method
maps TrueType font control points onto user-defined freeform curve. Using geodesic Bezier curves, we reconstruct the character
outlines conforming to the mesh shape. We introduce both static and dynamic mapping schemes, which employ Frenet frame-based
local coordinate systems and straightest geodesic distance to project the control points accurately onto the mesh. Using the
reconstructed outlines, we perform mesh cutting to complex surfaces and enable various applications such as 3D watermarking and
CAPTCAH-style security embedding.
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(a) (b) (c)
Figure 2. Example of font outline extraction from a TTF file: (a)
Control points of outline curves; (b) Four sampling points per curve;

(c) Constructed polylines based on the sampled points.
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(b)
Figure 3. (a) Frenet frame at tg on curve D(t); (b) Control point

transformation into local coordinates, all lying on plane 7.
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HIEE £O 2 310 90° 3| TAIZ] HIE (y=)

- B(t,): T #4 #ME B(t,) = T(t,) X N(t,) 5)
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(a) (b)
Figure 4. Example of static mapping: (a) Vector V from D(t) to

p;(red points) in the local coordinate at D (t,); (b) Geodesic vector v
from D(t;) to p; on the mesh surface.

St 2 AFME MO p; = (x;, 5, 0)2] HEE K| p, =
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AN R, Y& W& (static mapping) 2 A2 D(t)0A He| =
22 ZHEA {T(t,),N(t,),B(t)}E 7IE22 HAE HOIHE
p,S 2M EX| HE(Algorithm 1) [18]2 BH&tsto] o EH
2 WESH= YAO|ChFigure 4). O|lf, HE =l X O|H p,=
CH21f 20| Al AHEICt

B: = D(ts) + Ax; T(t,) + Ay;N(t).

Algorithm 1 Straightest geodesic distance [18]

Require: Start point S, direction vector V, Target mesh M
T « set triangle containing point S
P « set point current point S
D « set direction V
L « 0: total length
for L < [V]| do
Compute intersection of ray (P, D) with T
if intersection hits an edge e then
T « adjacent triangle across e
P « intersection point
D « rotate D to preserve angle adjacent triangle
L « add distance from previous P to new P
else if no intersection then

P « calculate end points in T
end if

end for
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(a) (b)
Figure 5. Example of dynamic mapping: (a) Vector V, and Vj from

(x;,0,0) and (x;,0,0) to p; and p; (red points) in the local
coordinate at D(t,); (b) Geodesic vector V, and V] from D(t;) and
D(t;) to p; and p; in the local coordinate at D (t;) and D (t;).
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(a) (b) ()
Figure 6. Creation of the font “B” outline on a mesh: (a) Outline

generated using a geodesic Bézier curve; (b) Mesh trimmed along the
outline in (a); (c) Final result after trimming. Green faces represent T,

and red-blue vertex pairs indicate V, ;..

Algorithm 2 Geodesic de Casteljau[11]

Require: Control points (Py, Py, -+, P,), parameter t € [0,1]
C(t) « point on curve
fori=1,---,ndo
forj=0,--,n—ido
P; — glerp(P;
end for
end for

C(t) — Py

P t)
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(b)

(a)
(o)
(e)

(H)

Figure 7. Types of text meshes: (a) Embossed mesh with static

mapping; (b) Embossed mesh with dynamic mapping; (c) Engraved
mesh with static mapping; (d) Engraved mesh with dynamic mapping;
(e) Isolated mesh with static mapping; (f) Isolated mesh with dynamic
mapping.
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Table 1. Information of models
Models Box Bunny Armadillo
# of vertices 1538 8327 172974

3026
Sharp edges

16650
Smooth surface

345955

Complex surface

# of triangles

Feature

Table 2. Information Of Arial Font

Font B L (0]
# of control points 60 6 42

Feature Composite curve

0.7636

Only segment
0.3418

Only curve

Ctrl points creation 0.4984
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Figure 9. Comparison of multi-text mesh generation using static and

dynamic mapping techniques.

Table3 = Bunny 22 7|HIC 2 2} HIAE M4 5 YL
285= 2t HAE AZES LEHHCE TN 49 082
HMojd @E, SX 54 dd HAE M3 482z 25,
HE da AlZt2 OS2 ot AMELE deoM e
HAETH XY 54, Z4 HAEQ 37| & X 2F

Table 3. Elapsed time (in ms) of creating each text mesh on “Bunny””.

Text B L (o]
Mapping Static  Dynamic  Static  Dynamic  Static  Dynamic
Mapping 3 6 3 4 2 4

Curve creating 2 3 1 1 1 2
Text mesh 19 20 15 15 17 17
total 24 29 19 20 20 23

Table 4. Elapsed time (in ms) of creating text mesh “B”” on each model.

Model Box Bunny Armadillo
Mapping Static  Dynamic  Static  Dynamic  Static  Dynamic
Mapping 2 3 3 4 124 179
Curve creating 2 2 1 1 71 88
Text mesh 7 7 15 15 532 567
total 11 12 19 20 727 834
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