Sign Language Recognition Using ART2 Algorithm

Kwang-Baek Kim* - Young Woon Woo**

e o

+3hz A2 Foelol ) o} £ ALE FHolr], A2 P E LS £okg B WU RAS Wl
BRY gl QYA T sbseteh e A2 ARy S BHOE Fohekn Qe B 3 AY 0 3
Ao AR A2 RS Aol FAE S A2ilo) o] 42% Aof1Sel W A A,
EEAAE ol @ EA NS A7) Fotol 3 A4 71U ABIAT AL AN 39 A2t E 3
3 o0 9ol A 712E RGB, YUV, HSI A1 AR E o] §5he] T 9] X2 3430l 28 AAT ¥, 7 &
D 9% Lage, S50 £ AAE G A A ART: SRS B0 HaD § Q4T &
=R AHE F3 94 PYL NPT Ak, 53 AHEH A £ 1FH 108 TEH 02 QshE AE I

3.

ABSTRACT

People who have hearing difficulties use sign language as the most important communication method, and they can broaden personal
relations and manage their everyday lives without inconvenience through sign language. But they suffer from absence of interpretation
between normal peopie and people who have hearing difficulties in increasing video chatting or video communication services by recent
growth of internet communication. In this paper, we proposed a sign language recognition method in order to solve such a problem. In the
proposed method, regions of two hands are extracted by tracking of two hands using RGB, YUV and HSI color information from a sign
language image acquired from a video camera and by removing noise in the segmented images. The extracted regions of two hands are learned
and recognized by ART2 algorithm that is robust for noise and damage. In the experiment by the proposed method and images of finger
number from 1 to 10, we verified the proposed method recognize the numbers efficiently.
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Y= 0.3R+0.59G+0.118
U=(B—Y)x0.493 )

V=(R—Y)Xx0.877
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Fig. 1. Extraction of skin regions using color

information
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Fig. 3. Finger numbers from 1 to 10

al ol 3
oln] 5 AU S UA FUAZE T Ad S 3
& gl A H S TN AARE Srol
7bsdtel AL R 1% SgE A9 Bk ol A
g ZAVF S g AHE eth wEhA
ART2 ¢31e) 52 293 79 84 o &) A7) &
I gHEol A 3 G Aol eHolnt A AR
g old5te] F29 & 92 A4s) A ART2 &
w GAY SIS e 2

| 2 —w,. || =min | z,~w, | @

939



Fo SR EN T =R AR AsE

= HE o} A FH2E 2 T4 W ALo] 9 Az
7} ¥ p(vigilance parameter) ©] ol E¢] Q™ o] ¢ &
HH 2 2 SHZEH G A R LS ou]sly o]

Aol e} A7} 9 p
Fel2Eishe ol g AR YL ulahy o]
2H2e FaEE

e 2H T WEZ 47 i led e d
ok 329 4= Shsroll AHEE 1B 10714 ¢ Bt A E

3% 4. st5ol AlESE oiE
Fig. 4. Patterns used for leamning

32 99 Q1A

2 =l 3 7t E B Eolew oAt
A A ARG o] &3 & FI9S e A A Hgo
A7) Wl 224 T Y-S AR AL o 2T
10 Ze o] AS AFE 3T 24 ¢ AN S A
AR 43S 4S5 dAT A3 A
HAL AR7] YAA= 10 Zd IS AHst= Fol &

940

2ot} & Gde QA HAgL d A e g FHA -3l
X = ddo) dis) A TPl Ao & FFH o) Z
el e & Fo e WEUE WYL Fa vl
A7} 5% vl Aol A4 g FH Bt 3 7}
et 953E e 4R 9ol o) W vl
me ot 2 hE o] EoleE HA Lo
SOELLEREELDEEY EERFLEER
oz dAg ARES Y 5 Uk TP 5= E
o 914 214& vpehd ol
M =20 oA
=Hge = 3A=
=]jm]
FEE = FHS
Ol&E B & 214
et B L L O|Al DS
Bigat -
MIEk ;1A F|
% 5 & ¥9 ola] 1™
Fig. 5. Recognition process of hand regions
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Table 1. Results of finger number recognition

x| =At 1 2 3 4 5
ol4&l ==} 10/10 | 10110 | 10/10 | 1010 | 10/10
X =Xt 6 7 8 9 10
ol&l JH= | 10/10 | 10/10 | 10/10 | 10/10 | 10110




ART2 ¢1¢]

alN

g o4 53 914

5 Suigiesh |

a8 6. 24 5H

Fig. 6. A sample screen of recognition results
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