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A 3D Watermarking on STL
using Vertex domain

Gee-Seog Kim - In—-Gook Chun

ABSTRACT

This paper is a research about method, that is used in Rapid Prototyping system, that
inserts and extracts watermark in STL(standard transform language) that has a 3D
geometrical model. The proposed algorithm inserts watermark in the vertex domain of STL
facet without the distortion of 3D model. If we make use of a established algorithm for
watermarking of STL, a watermark inserted to 3D model can be removed by simple attack
that change order of facet. The proposed algorithm has robustness about these attack.
Experiment results verify that the proposed algorithm, to encode and decode watermark in
STL 3D geometrical model, doesn’t distort a 3D model at all. And it shows that the
proposed algorithm is available.

Key words : Rapid Prototyping, 3D Geometric Model, STL, Watermarking, Vertex
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a3 1. STL E&o fAulig= A+

3. STLe 7=ot 53
31 STLY &

STLZ 749 3D ¥4 2de 19 304 g 2o
HHolgt Bl HAAFER TPk

® wire frame mode

@ shade mode
a3 0. STL 3D 84 (sphere.stl)

29 3% STLE % 7k %y ¥4¢ yehd o)
9.

Bin-STL Header ISumo!Facet
sotid Comment (80) (4)
tacet normal 3.0 1.7 4.0 XNote [Y Noet ZNoe { X1 | Y1 41
outer loop 4} 4} W {4} (&) {4
vertex 8.0 2.0 2.0 X2 2 z2 3y 23
vertex 2.0 1.0 0.2 Wl @ L@@
vertex 5.0 2.7 6.0 Emggy X Nor( Y_Nor {Z Nor X1 Y1
it e W e oW
end facet
facet normal 0.0 1.0 0.0 ‘;’ Wiw J@le W
. @ "
: i
£
end facet -
end solid Z‘m z
@® ASCH STL ® Binary STL

a8 3. STLY 7=

a9 34M st Zo] STLL 3D FAE FA3E
FE HfAEY diFd ARE /AT F ¥4 7}
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A WA g did Fry glomz e
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3.2 STLE WA@Y +x

€ oAt 3D 34& TAsE STLA ANl
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¥ ! Yertex X1, v, 21)
N . Noraal Yector ")

X. ¥. 2 coordinate ; N(X, ¥, 2)

3% 4. STLel WAl
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z9 FI S AFHoF st=2 F 12719 FHFE ol
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SE 4 ugEE A BASol sz Al
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2D B4 A HFgE 3 gao] AN FAd T
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H7F AAE A, 99 3D YA 4T L A
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& WAY A%, 3D ¥4o] F¥W(empty space)o]
714 ot °o]Fd FYL RP A2y @HAR 35
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419 thololx W(diagram)elth.
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1y 5.
4.1.1 9EDia BES MUY DjAlel Mg
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AL uhetBE A H(viewpoint)E 71E0E v H
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CCW : Count Clockwias Winding
CW : Clockwise Winding
nit

Start W | Wetemet
fo—
Get the Order of Vortex
in Curent Facet
= o

Yo
Change the Veriox Order ]

Changa the Vertax Order
of Cumrerd Facet Into CCW

of Current Facet into CW

No
Yeu
Finish

28 6. HHA g9l fEfola e YTalF
42 F& dnFe A% 73

29 7¢ AdY YnRFoz FHE Axdd 4
AE dehie cheloladolnt.
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ADF : Area of Facet
ECC : Emmor Chacking and Carrecting
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Extracted
Yatersark
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4.2.1 9{E0l3 u{E71 delel mAle MY

g AolA AEhast 4YY AN Adsted 9
EREERTEEEERDELEESES S g R
devtazt 498 Bile WEE F Adcta 33
& +9uTh A9 WA AHE AR )
oz U4 BANE 271%¢ ¥, 498 Auvta

- 904 -



20024 gt=He|ojC|oiBs| EAEe

YEEEH

WAAAS 39 T, o

AT B4 cos Adet wad usE AUd
AR =7 £A2 DR U 2sld A
S PR
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A AlzdoM e AZ5 7 (verifier)E T@3s9 HH
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THE o F 2HES G
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otz WH=< 3D A dwelele d3x A ¢

o
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