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Abstract

As & means of overcoming the linguistic barrier between different languages in the Internet, a
new sign language communication system with CG animation techniques nas been developed and
proposed. In the system, the joint angles of the arms and the hands corresponding to the gesture
as a non verbal communication tool have been considered. The emotional expression, however,
could as play also an important role in communicating cach other. Especially, 4 comic expression
is more officient than real facial expression, and the movements of the cheeks and the jaws are
more important Alls than those of the evebrow, eyve, mouth ete. Therefore, in this paper, we
designed a 31 emotion editor using 21 model, and we extract AU's (called as PAL, here) which
play a principal function in expressing cmotions. We also proposed a method of generating the
universal cmotional expression with Avatar models which have different vertex structures. Here,
adjusting the AU

The proposed system is implemented with Visual C++ and Open Inventor on windows

we emploved a method of dynamically movements  according to emotional
intensities.
platforms. Experimental results show a possibility that the system could be used as a non verbal

communication means to overcome the linguistic barrier.

Keywords : sign language, intelligent avatar communication, comic emotional expression
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Fig. 2. An emotional editor, where the left and
right windows are for facial expression, the
middle is control panel for AU values, facial
selection, and intensity scrolling.
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Table 1. The AU's for generating the six
facial expression,

Combination Sets of Activation Units

Prpressions i{”(m") Principal AU(PAU)
Joy 19| 612 5, 612 65, 1245, 6125

Surprise | 142 5. %, 5%

Sadness 1+4 7,15, 7+15 ]
Fear 14|20, 25, %, X005, 006, 506, D28
Anger | 24 | 515,20, 5+15, 520, 15+, 5+15-2

Disgust | 24|10, 18 4 10-18 1048, 18- 101813

v} oJ7]14 AU, 4)F “Anger”#} “Disgust”ol|4] %
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“Sadness”ol4] 7] Algsl= AUelt) =gk AU,
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gk mepa} 6714 EAA AU, 2, 4= dEout

AHEshA 5iok
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BAA  Bws] AHEE AUE PAUPrincipdl
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D= CAUe| slisdahs, o]& #)2]3 AUE PAUE 9]
njglel o]9} 7ol AUE CAUSE PAUE o] %]
Q}}P«:n zl— u;doﬂ \:Ha} AU" un ;ﬁ 1-6}]0}: 3}- /]
Lo] AF FAl AsEHlh= ‘?Jral AlgkEl Al AE)e-
PAURHS Aeghor %4 A4S 95t AU 48 &
o g ek ellE B, tJoy” B2 AMEP] Sl
AU, 2, 6, 1208 HEFAAM, Agk=l wkalS ALK,
1278 A3} Hog 44 %oﬂﬂ AU, 12)& X
3L CJoy"ekal sRis EAS 43 AUQ, 2)4 AgsA
Elc}

<oy 3> Akl 3A4E APAE] oixle] B4 A
Aol <x 1>9] CAUS PAUE #7]
2>ell 4] Ee ,Ly} Ho4g o]g3le] 15
Z3lo] 6714 A Hasgt AUES] 7% 3-8 ¥
g efloluf <oy 4>3= < 3>ellA] #AE FHO
23 & o) AUES] 2=3h8 %33 dojh

o714 wRabA whake] &2 AUW S| slgtslsd, =
o] Tl el sjudgick

—_—— - Joy — - - — - Sumrise Sadness
Fear  —we--eeeoew ANGEr e = ——— Disgust
AUT2
18 r

a8 3. 6714 duk A6 gk AU 7% 53
Fig. 3. AU intensities for six general expression.
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Fig. 4. AU intensities for six comic expression.
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Table 2. Intensity difference between general

and comic expresson.
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Fig. 5. AU extraction procedure for generating the
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Table 4. A grouping on 296 vertex model by
using the polvgon and the color.
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1 hair hair hair
| 2 face face face
3 jaw
4 cheek
5 nose
6 left evebrow | left evebrow
7 right evcbrow | right evebrow
o 8 left eye left evelid left evelid
9 feft ins left iris
10 left eycball left eveball
11 right cye | right evelid right evelid
12 right ins right iris
13 right eychall | right cychall
i4 upper lip upper lp upper lip
15 lower lip lower lip lower lip
S’:‘i‘i‘i 6 6 3
g A 6 12 15
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Fig. 6. Extraction

"
facial components. (&)
Extraction of angular point of the nose, (

b)

comparison between the group position and
the angular point of the nose.
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Table 5. AU's comparison for six kinds of
universal expression in 2D and 3D
comic models.
Emotions 2D Comic Model 3D Model
Jov 12612 1,.26,12
Sacness 14,715 147,15
Disgust 1,448 LR
Anger 24515 245,15
Surprise 1,25.26 1,.2.526
Fear 1420 1,420

(d)

a8 12, w5 Ao g4 el |« L
(@151 wela wel (d) 221 welef
BORA 7bEs ZEos
2%, A%, 7%, 100%e]ch
Fig. 12. Examples of “Surprise” expression. (a) 52,
(h) 225, (¢) 151 vertex models, (d) 2D
comic model, wheretheir intensities are (%o,
5%, 0%, 7%, and 100%, from left to

right, respectively.
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Table 6. Recongition rate(%) of 3D facial
eXpression.
R RAR
S s 50% 7% 100%
S Sy
Joy 100 100 100 100
Sadness 2% s A0 0
Disgust B4 3] 3 2%
Anger 1B 7 100 100
Surprise 30 7 100 IG5
Fear 0 0 s 0

3 7] oﬂ u}]a]— Q1 ALE(9)
of 2D comic

ki 7330 2ol dF &
Table 7. Recognition rate(%)
facial expression.

2594 0% 5% 100%
Joy A 100 100 100
Sadness 100 ™ 100 (G}
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Anger 0 0 5 30
Surprise 100 100 100 100
Fear (6 0 5H (6
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Table 8. Recognition rate(Ye) of 3D conic
facial  expression.  where  thar
mtensities arc 0%, 30%. 60%, and
10096, from left to right, respectively.

A AUHE(FE gh

Joy-0 AU-1I0P6), 2(0%), 120005)
Joy-1 AU 125%), 2025%), 12139%)
Joy-2 AU 150%), 2050°%), 12(78%)
Joy-3 AU LTl 27500, 1201170
Joy-4 AUSTI00%), 2000006), 120135%)

2| 13, AU q, AUTY o2 iLo].LH,‘: 4 (a)
3300, (b) 1900, () 296 HeAE 712 wd

Fig. 13. Procodurc of detecting AU area and AU

external area. {(a) 3800, (b) 1900, (¢) 296

vertex models.
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Fig. 15. The “Joy” expression generated in comic

(c) expression eliminated cheek  movements

with 3800, 1900, 269 vertex models, where

a8 14, 7]12 A9 “Joy" XA AA o zkzk 3800, their intensities are 0%, 3070, 60%, and
ZHE] 7bn 1002, from left to right, respectively.
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Fig. 14. The “Joy" expression gcnemted in the <" 14>
previous study with 3800, 1900, 269 vertex 1900, 296 BiE) 2~

models, where  their intensities are (0%, - '

) ’ . xA-e- AWARE oq]o
30%, 60%, and 100%, from left to right,

respectively. 2, Hof gk &
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Table 9. AU intensity values of generating
“Jov" expression.
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Fig. 16. “Joy" comic cxpression generated hy using
the parabolic partial differential equations.
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using Runge-Kutta method.
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