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Thesis Title Development of a Thai Sign Language Recognition System using
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Author Miss. Budsara Sakulsujirapa
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Academic Year 2010

ABSTRACT

This thesis proposes a sign language recognition system for Thai alphabets,
Optical Flow is used to select key frames that consist of 1-3 English sign language postures from
a video file. After that, using image processing techniques is employed by considering the shape
of hand to identify the basic posture in each key frame and the final step uses Hidden Markov
Model for recognizing basic posture sequence and translate to Thai sign alphabet,

Data for training system were 840 video files saved from 8 volunteers. Each
volunteer had different characteristics of the hand capture in a controled environment. All vedio
were recorded showing only part of hand. This system was tested with 420 video files that be
divided into 2 categories: 210 video files randomly selected the traning set and 210 video files
from obtained 5 new volunteers. The system achieved accuracies of 81.43% and 71.9% for the
data selected from the training set and the new data set, respectively.

The results of testing showed that using Hidden Markov Model to recognize the
basic sequence of posture increased the system performance for 18.69% over the direct posture
matching method. Further work includes improving the key frame selection. Performance of the

system should be increased by adding more information.

KEYWORDS: Thai Sign Language Recognition/Hidden Markov Model
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2.7.1.2 mydlszaonanisuiiosdus (Image Preprocessing)
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27.1.3 maulanendoyaniv (Inage Segmentation)
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2.7.14 mismmé’i"s!muuazaﬁmﬂ%ga (Representation and Description)
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2.7.1.5 madwazmsuilaninmaine (Recognition and Interpretation)
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o a ¥ o 9o . 24 ‘ﬂ & 32
daumnuazetuiedeya HAe N15§9101W (Image Recognition) Fuiluuvusnilsveanmsgh
wuugl (Pattern Recognition) Yasmisiimnmnzdesiiuuvglveasazanuthninedionts
Winsuhunugdvesnmwivdilaruadodunuugilvesnimdredaamlaniniige uag

o 1 ! ] 1 Yo _ n
malasnunned lilgmssimuannumnovesgadeyaiiiing msldnvesunugy
Y a - s W = g a | 0 - ¢ A
$eduiannsoildvwasds wi uuujddedseneglugluvuineinadiamans &
ey =t = ¥ 0 Ly o o by %

wdosiiBimmelumsufSoudion msadhawudiasanadiamaniaisaiilann
3 A n'/ e 1 { Y &
FUADUMTANAU (Training Phrase) 4 Iaoiia lludresdesfidredunmniidnyuz@oaiu

3 o & 1o 1 1 A o dely yda
nagn I MAiuzinmsiamAdnyazmuvewnasmN Gawnadnin ldnne uuugd

¥ 0
yasmmmaniuiiues nwuHaswwewnmluudaznguamsadiusa lMandaddie ves
oA o 3 1 b4 2
sougtvesmmlunguideaiu vensserseseylugilvesgiuanug (Knowledge Base) §1uau
' { o

wnauiingudeyaifu ifuguanuilugduvvvesgrudoyaniind (Knowledge

Database)




15

&
2.7.2 matiamsdszaananivuiiosdy (Image Preprocessing Technique)
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27.2.1 maJasmmdidumwszdudim (Gray-Scale Tmage Transform)
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Taoilswninsdeyavesdinm Tavia lilnmssdudmezlsznoudasmnima-hefiuands
7 256 sedu Hadaud 0 84 255 Tfioldszdunruahanniia oy sazanuduuT
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Gray(x,y) = 0.299R(x, )+ 0.587G(x,y) + 0.114 B(x, ») (2-1)
Taufl  Grayi, y) fo ﬂ'qszﬁ’nﬁ‘;mﬁ‘lﬁ'mﬂmsﬁwmmmqﬂﬂﬁwmﬁ RGB(x , y)
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A I8amaunish 2-3)
Clx,y) = Zw[l(x:" yi)_I(xi + Ax, Ayi)]2 (2-3)
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aumimslszununmsaAouudasveanis
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:Z(I(xi’yi)—l(xﬁyi)_[Ix(xfiyf)ly(xj:yj)][Ay})
Ax 5
= ;(P L(x, y)1, (x,,y,)]{ Ay])

Ax
= Z([Ix(xf’yf)fy (xpyj)][ijl)z (2-5)
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2,10 Normalized cross-correlation (NCC)
3

Cross-correlation J4N14 signal processing Ais fFiavasanuadisadaiuany
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2.11 Random Sample Consensus
Random Sample Consensus A9 33m3tlizinaannniinesvesuvudiaes

=y

a g a § 1o a4 @ oNI i
nendineaainnyavesmsdunadoyaiiil sdatnd dlefinrsanmaduidnznuhilifive
o ¢ o1 & od 1 I ¥ A 4 4 o 5 Ay
yradnssniuiainadudv Wndunedu faailunsoadiudeyan i

aeandeaiugluuy nie deyasumuldondae

2.12 nyudrnesdamuininel
9 ) g . o
wuudiassgamuniinow (Hidden Markov Model; HMM)[15] rﬁmmvmam
ey A 1 4 {
msadfgununils adweguuiiugmvempuinined uaasnnudiulildveems
o M 1 o' ed WYa ¢ Yo o @ o A ¢
nzztiwiotungmsaifiiinlylg Samuuiinevlddsidanimmeimsnssfimiemenisel
i 1 3 ] 1 A ] 1 Qs
fdulyfldmaniuinily aaruzaou (Hidden State) Hesdazaamgaoussiiduloedeiu
g P 1 g o @ o ca’ ' o [ < & e = oA
samgdinmuinziludiy TasnsulGouaouzivegiuanuinsily dlegrosyilane
- | ' i oo & - - '
snannindluvesnisnlasuaoisiiozfialu (Transition Probability @ a)) #ag AIANY
o ' - . A
Wreziiluvesn1s1ldes symbol (Emission Probability : b,) eifinisdeaaius szlimsilaey
symbol 80Ny 1nJ1lA 1313 a0 8, o amnhsediuvesaousdalizdhs j e
L] ] ¥
aonuzilagiudiu i Tasfiownsonlfou nfedreganuzidnld b, Ao anuheziiuveams

L A lﬂl. i 1 ] =% {
deusymbol 1 k ieegiimaiue j uaz v(k) fie symbol flaseenuuilelinma/asuane




19

bis
Copra ¥R

B

TS

i i

vi A %3 . . . . ¥k

MN15ENBY 2-11 Three hidden units in HMM

4 . i .
[Hen1NasAINT AN 08 0 Transition  Probability iag Emission

¥
Probability 1eglugilvesnmsad 14dsi

Ay dy 9y by by by ... by
A= |9y dp 4y B= [ by by by . by
A3 dy Ay by, by by .. by,

ad da

& 4 o o a
a4 Nasreuun3indg suwnIdvinmsaouszuy Taudano3sufition19fo Baum-Welch [12]
wasnny Iduusassdunuunds Jhinmsnageunisitvewuusions Tasmsauaam
] o o @ o @ gr g or  or Ay Y
anuseiluvesdiduaadnying 42 upusiassdadnysnimniie lne Tasldudnnmisves
=y 14 A © o o o
Forward Algorithm [12] Samusninonfinsthumlssgnd 1¥funumsdmmsfuggiluvy
. A v o a Yo 1 ot
(Pattern matching) AlAswmlasaimnm  wu msisudeaya v aaqlagi
] E4

pafilszneunddayaail

o  Néotwmaauzluduuy aamzezaonlammat

Q ¥ o o
e M Ao SnuvsuugnIaiveraIuy memstih ldvzaeandaiy
suyeifloulitunuudions
1 of| { . .
o 4 fle annihezdhlumsnfdsuaamsnnaoe i lleaiuz
1 1 [~ L4 { o éf .
® b, Ao mamninsduveungmsel k ifisduluroiue j
o 4
e  miammiezilufenaganensn
Aaualsznondis 9 veauueesmusasndhdssusdunudivanais

P o) ar A o o ) - & I3
2-3) uraulumavesdauliieSvauysavewuudeesdamumninelunmsead




20

¥ £ o = 4 T o t 3t o N
slunyeesdeyn Fuwuhassamuaninedaunsouisesntlu 2 daudaesuiie nmstindu

#9194 (Training) KON TINATIUNITIATINB9LUUT 1994 (Evaluation)
A=(A,B,TD) (2-6)
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