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Abstract

For real-time animation, keyframe animation that consists of translation, rotation, scaling transform nodes is used
widely in 3D graphics. This paper presents geometrical watermarking using vertex coordinates in CoordIndex node and
mterpolator watermarking using keyvalues in PositionInterpolator node for 3D keyframe animation based on VRML.
Experimental results verify that the proposed algorithm has the robustness against geometrical attacks and timeline attacks

as well as the invisibility.

Keywords : 3D keyframe animation, watermarking, Geometrical Structure, PositionInterpolator

I.M &
AZd B3 9 29 Bl #4& A% AeH0A 2
JAZAY 715 2ule, AN 2 uide 59
OAg Az diste} go] HEHT A7 &
o 2 ) 3D geld el 3D 2 =de) gig

A, TSN AH RS
(Dept. of Information Security, Tongmyong
University)

T RYY, 2AgE N AADFHAREANFES
(Division of Electronics, Computer and
Telecommunication Eng., Pukyong University)

¥ E =88 20009 AF(ASAHALRE)Y Adoz

IFg=AFAGY (LS ol F3d AT Y
(KRF-2005-042-D00225)
HEdAE 2006079204, SR LE Y 200619104304

(524)

, 3D 2Y =9 tiat YEn
AT Folz BzE 3 Yok 3D 1
2AHES) HEk 2 A2
2AYEY 92 Anz A=E 4z gddh 1

i 44 94 2 ditests 9 3D 2y mde
28 71¥E0] S, 7St 2 g Qs
oate] W] golsith T2ln 3D FAL U2 K

Aepar EAHEe] A2 X % 92 JEES M
of wlH tdstel ojste RAY wolHZFE 2 T
Ak ojgk 22 FA st ZFAEE JHAE, 4 2
dglo] AErtaE F2¢ 3D HAE= 7l
o] Aetsn ey

A2 2y st=dole] Aol FEHUAM B 2



72 7|otetd X W X HZI|E O
AAHI APAAQ 3D ovAE AAeE aﬂ\:{%‘?‘g
F A HAu wEA 3D AFH oynolne 3D
wale Al Edo] QolH e F28 200,
AAIZE 3D ofZ2l A, 3D ofvdeld 43}t H 3D

AFE Aol dold W 227} FQYoh :LEM 3
A el $E5E 3D AYE ofumoe) B
Az Aske] ALE ARLA L AzPA 7} »stns— %
gt} wEhd 3D AFE Auslolde] AAAL B
‘s}: ol Wg A aT7ga oy olo]

7 o$ ey B =RdAE 3D AFE of
ovas] ARAL 1557 9% YEH0A JES

__|

R

2
o3
0 2
r$£
i)

L=l e)

D Z#igoA ofuio]dE 3D FZk AellA w4
5% Efste Aol e EAE AHod.
3D zAFelA def AHEHE Audeld 7Y
e 2tk 1) EAA Yol o] 7]
(morphing) ¥} Ze|, 2t g AelA oy
BAREY AANE A*sta, Zyq) b H=
B0 o3t Azt 2) ASA cfyuolA
gy T AT AFH FERE 74" Aok Al
°H‘4“ﬂ°l’q 718E e ANYEE o2 s
2 FE-Z2 AAZ F43)
a3z 7z A AF
ar|e] Hg PHoj 9sle]
3) wdy 7]” ool 1 o] 72 ASH
do]de] i sPPoE Q7 Fo wue} o
3D dolElE 7HA= WMo E =zt wdd) JHHE
E-3 Hoh;], 4) /\7]14 : o] 7] 7;]]_%_;5] ol HB1EH 7]1?1.
ojujwlo] Aol AAE = AHA ] EA z} Wi o
o 7kEA 71y & o AL&A o7 weE Ao
t}. 5) 8HIK, Inverse Kinematics)&
553} | Sgtqd AF 7= F
6’ ogyﬂ 4/\}_‘4 724247;].
o] fAe Ao P

A

= #HAx =

v HLo

o

f

Me B
HolEH
1A =
=

L
.
3

Eds

REO
L= =TT

=
=4

»ﬂ

=
e
H o
B\
}\
£4&

=

i

1=

W 8% ZHYE
=& o]&3 H7br]d

=& 3D
A9 Hw ol

©

o 1o 0 o

N

=

o L o
_‘?L

o
3 Aol el ol§¥x 9

Aol i HAEuA Zles AR

(525)

3D ojLiofold RE{orY 0|4z 2

Hierarchical structure

DEF Body Transform

.

i transiation -0.1064 74082331

i rotation 0101871

i seale 0.531340.8313 0.5313
“children
{

o

... DEF Body-TIMER TimeSensor § loop TRUE cvclelmcrval 34
, "DEF Body-POS-INTERP Posmonlmemoiator
Pt
i

i keyl.]
1 , keyValue [}
[N 2
| DEF Bipody-POS-INTERP Oriemationhnterpolator ®
i
¢ key [...]
i keyValue [..]
Lk i
DEF Body_Pelvis Transform
H

! transtation -19.46 0 -5.658e-005 i

H rofation 0.5773 0.5774 -0.577:¢ -2.094 iy i

seale 25.21 40 2521 i
children
L

DEF Body_Pelvis-POS-INTERP Positionlnterpolator
{

keyl.}
) keyValue{..} [73)

geometry DEF Body _PelvissFACES IndexedFaceSet |

coord DEF Body: Pelvis-COORD Coorditiate

1 :
pointf,.] 3)

. voordindex {...

D"EF Body_Spine “Transform

ROUTE Body-TIMER fraction_changed 1O Body-POS-INTERP;set_fraction
ROUTE Body-POS-INTERP value_changed TO Body.set_translntion

ROUTE Body-TIMER fraction_changed TO Body-ROT-INTERP. set, fraction
ROUTE Body-ROT-INTERP.value_changed TO Body.set_rotation

ROUTE Body-TIMER fraction_changed TO Body Pelvis-POS-INTERP.set_fraction
ROUTE Body_Pelvis-POS-INTERP.value chnn;_,ed TO Body_Pelvis.set_transtation
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(a) Hierarchical structure and (b) transform node
structure in a VRML animation file.
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’ DEF P1 PositionInterpolator {

key[00, 02, 04, 06, 08, 1.0]

\§ TS N
keyValuc{303 003,303,003,-303,003]

Py

(@

| DEF PI Orientationlnterpolator {
key{0.0. 05, 10}

keyValue [0010,0011.57, 601-1.57]

b
a2 2. (a) Positioninterpolator 3
(b) Orientationinterpolatorel ol v
Fig. 2. The example of (a) Positioninterpolator and

{b) Orientationinterpolator.
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Fig. 3. The process of the proposed watermark

embedding in 3D VRML ani_mation.
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