(1]

(2]

(3]

(4]

[5]

(6]

(7]

(8]

(9]

LAN&EI5819D4

Tnsya wane. msBamauriMNTasiiaIndayanamans 3 ik ilaan
MWaey 2 N6 [%mﬁwuﬁ'ﬂ%iytyﬁmﬂﬁumamumﬁm“ﬁm CAUARN
Jennssulnih] namwimuas: Tadiningnay gomiumaluladnszaund
WILUATINILD; 2549.

NOBUE FWUNIU LUTIAINS AN555Inns0l AT FOWT ANVMULIASY. NITAIUAN
Lmur?namﬁuﬂuﬁﬁ'wﬂﬂﬂ’lﬁ'ﬁwmmsxuvﬂ‘szmnLmu’ﬂauné"u (paulail] [0
Lﬁa 15 4NN 2553] mﬂhttp://biobot.kmumb.ac.th/publications/DRCO29.pdf
2sSan] neand. maanuihanEAleansreeazalaTIETMIIsUUY
Ao luENNALABIYBININ Byenfinus U yanienssumansuiuie
R enssunaNiaad]. Tauunu: Undaingay UMINENIBUDUUNY;
2547.

ANTLNA LRIEYKD. m'sur’i’ﬂu_;mmsﬁmumqm@uﬂ'ﬂmma:ﬁﬁmugae’im%’u Radial
Basis Function Network §1%35UMSHEINI0iaynsnna BneniiwusUsaan
AennSSNANENTNINUMTAG S121dAMNISTNABNTINBT]. TaUWAW: UuANINeNaE
NYINENDBVDUUNY; 2547.

siud glsaaiug uay msal vaud. msiansilszansnmuaagugasii
mwmmzauém%"umaaé)"uﬁmwmsmﬁaulmwmﬁa. enasUszNaumMs
Usepdmmsinemsmalulad waruianssudmIumswannathaddu,

98 - 29 N.A. 2551; YDULAU.

e (Seatiud. Artificial Neural Networks [8au1a1]] [Braiin 15 uNIAY 2553]
0 http://gear.kku.ac.th/~nawapak/ NeuralNet/

Safinggny. AWNANTIET AUUTIBUMAATFDIN. fnviasadi 3.
NRINWHMUAT: NYUUAABEIU; 2538.

950 0574 wuuiaasmsuiangudeiiammengulairiadiodszam
Lﬁtmu,u'umiavj"uuamaan'lugﬂwaﬂﬂ'sqa%’n Bneniwus S Imnssuamans
antadie szATIeINIINABNNIGDT]. TBUUAL: UuAaInenay
UPINENBBVDUNNY; 2547.

955 @Y. Artificial Neural Networks (paulay] [Bradle 15 unAN 2553)

N http:/ /irre.eng.kps.ku.ac.th/ann.pdf



(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

[21]

(22]

57

genu W@3aFEN wax@ide Imagan. msaeThmaiiadmiuyueudineing
anudasasy. lu: nwsﬂszquLﬂ%aﬂ1ﬂﬁﬂansswtﬁ%aanauﬁaﬂszrnﬂlna Asail
16; 14-16 gMAy; Hii9. 2545. wih 318-323.
Qus]’mﬂ'IuTa?nSL'?mmaﬁnﬁtta:ﬂauﬁnmaﬁmqmﬁ. Thai spell [online] [cited 2009
April 30] Available from http:/ /www.skb.ac.th/computor/nectec/thai-spell.gif

' S L§3u5ﬂ1ﬂ1ﬁﬂlﬂﬂ [paula] [é'NLﬁa 23 ASNYAN 2551] 3N

http: / /www.tddf.or.th/tddf/signlang/finger2.php

BannNl MaYNa. AnviieTuWIAiteasTsiuaAams Training Neural
Networks [2aulatl] [Badle 15 uns1AN 2553] 30

http:/ /www.doe.eng.cmu.ac.th/~kasin/Courses/25 2302/PDF/Example.pdf
ONFUNS UBLEN. TﬁSQﬁwﬂﬂszawnLﬁﬂuﬁhn1sﬂszqﬂsﬂﬁb1u (mauﬁ'léﬁhﬁh :
Taswinadssaminas) [paulai] [#aiile 15 unsIAN 2553] 0

http:/ /ba.northbkk.ac.th/ download/File_PDF/neural_network1.pdf

American Sign Language [online] [cited 2009 April 30] Available from

http:/ /aslremote.com/

Barbara L. Loeding, Sudeep Sarkar, Ayush Parashar, and Arthur I. Karshmer.
Progress in Automated Computer Recognition of Sign Language. Springer-Verlag
Berlin Heidelberg 2004; (3118): 1079-1087.

Cemil Oz and Ming C. Leu. Linguistic Properties Based on American Sign Language
Recognition with Artificial Neural Networks Using a Sensory Glove and Motion
Tracker. Springer—Verlag Berlin Heidelberg 2005; (3512): 1197-1205.
~, Ming C. Leu. Recognition of Finger Spelling of American Sign Language
with Artificial Neural Network Using Position/Orientation Sensors and Data Glove.
Springer—Verlag Berlin Heidelberg 2005; (3497): 157-164.

Data Gloves [online] [cited 2008 June 15] Available from

http:/ /www.vrealities.com/glove.html

David J. Sturman and David Zeltzer. A Survey of Glove-based Input. Computer
Graphics and Applications, IEEE 1994; 14(1): 30-39.

Dolphin Step [online] [cited 2009 April 30] Available from

http:/ /www.truckspecialties.com/ dolphin_step.htm

Flex Glove [online] [cited 2009 April 30] Available from http://www.tufts.

edu/programs/mma/emid/projectreportsS04/ hamalainen.html



(23]

(24]

(25]

(26]

[27)

(28]

[29]

[30]

(31]

[32]

58

Flexible Bend Sensors [online] [cited 15 June 2008] Available from
http://www.imagesco.com/sensors/ flex-sensor.html

LVDT [online] [cited 2009 April 30] Available from http:/ /bits.me.berkeley.edu/
beam/lvdt_2.html

LVDT [online] [cited 2009 April 30] Available from http:// www.directindustry.
com/prod/rdp-electronics/lvdt-displacement-transducer—71 79-39723.html
Motion Tracking [online] [cited 2009 April 30] Available from

http:/ /mial.fas.sfu.ca/researchProject.php?s=333

Portable Sonar Fish Finder Fishing Tackle [online] [cited 2009 April 30] Available
from http://www.made-in-china.com/ showroom/luckyproducts/product-
detaildbWESesrX AYT/China—Portable-Sonar-Fish-Finder-Fishing-Tackle-FF718-
.html

Roland Gottig, Joanna Newton, and Stefan Kaufmann. A Comparison of 3D
Visualization Technologies and their User Interfaces with Data Specific to
Architecture. Design and Decision Support Systems in Architecture and Urban
Planning 2005; (Part 2): 99-111.

Thomas S. Huang and Vladimir 1. Pavlovic. Hand Gesture Modeling, Analysis, and
Synthesis. In Proc. of IEEE International Workshop on Automatic Face and
Gesture Recognition 1995; (June): 73-179.

.Ying Wu. Hand Modeling Analysis and Recognition for Vision-Based
Human Computer Interaction. IEEE SIGNAL PROCESSING MAGAZINE 2001;
(May): 51-60.

, Rajeev Sharma and Vladimir I. Pavlovic. Visual Interpretation of Hand
Gestures for Human-Computer Interaction: A Review. IEEE TRANSACTIONS ON
PATTERN ANALYSIS AND MACHINE INTELLIGENCE 1997; 19(7): 677~
695.

WIKI. nsz@n*ﬁ‘aﬁa [paulay] [Bhadie 1 flwey 2551 90

http:/ /th.pandapedia.com/wiki/ﬂi:@'ﬂfnfla



MANUIN



60

v o a d
MINSUNINANHINYTHUNUD

1. Kumkurn T., Eua-anant N. “Development and Testing of an Optical-Data Glove”. In:
JCSSE2010. Proceeding of the 7" International Joint Conference on
Computer Science and Software Engineering; 2010 May 12-14; Bangkok.

THAILAND; 2010. P. 40-45. [In Thai]



61

m'wi”sumuazmwmaauqqﬁaﬁaa&a@q wela

Development and Testing of an Optical-Data Glove

e 1 o X o g9
SUINY AIAIT  LILUINA LBBDUUG

MAIFIEINIINADNINIADS ANAINISNAIENT NMINGDLUDULNU

123 auuiiansmw duadan snaliios Jniavauwny 40002
Tns/Inse1s 0-4336-2160

E-mail: phai_coe@hotmail.coml, nawapak@kku.ac.th2

Thanawit KUMKURN® and Nawapak EUA-ANANT”

Department of Computer Engineering,

Faculty of Engineering, Khon Kaen University

123 Mitraphap Rd., A. Muang, Khon Kaen, Thailand, 40002

Tel/FAX: 0-4336-2160 E-mail: phai_coe@holmail.coml, nawapak@kku.ac.th2

unAngda

geiledioya (Data  Glove) (Hugunseinld

9

funaadayadnvazhmgasinislldinias

poufataad lasgefiatayadiulvaazlde

as195uEna- IWisuiueasdlEnnsatindn

ke

%’u%au'lumﬁmhumiwaq'ﬁdﬂa unaui
ﬂuauaqqﬁaﬁ'agaﬁﬁﬂ'lwﬁﬁﬁaniwqqﬁa{laga
FawaslaglFszuududunazmwannndaaiulu
mmamv‘humiwhmwaqﬁdﬁa qﬂnmﬁ’;
vﬁ'mm%uﬂiznaué’mqaﬁaﬁtﬂuﬁﬂté’mﬁu
Tuapus iy 20 1du amé‘?\aagj o GunNYD
@9 yasinile uaz%aﬁ»huvimjﬁ'mmsmﬁu-?;

] v
ada @ [

Leanasaataarinanaeuunasie nasuiu
LaznszINTinanMilounIviaanmUaaliaz
thimaﬂmweimuﬂmawmz‘iumé’ulﬁuﬁuamﬁq
FuniszasinilalUdiaiesnaniieaidiu
yAnAa aipenaudtaasaziiaIwilau
Uszmamatﬁaﬁwmmshumjwmﬁdﬁadalﬂ Wa
X0 o G A o wl
mnaasadaseulumsldgeiianlszivgzumne

Jashumiswasinienwui geiladinsoinyaues

Faihialdlunniiemalugdsumisaasyaduu
(Futdy @815070NISIDUITNITANY paiilu
suinuaathiioaasiinld lasanuazdsalums
Sauudufudiumiasdinsisduuaziidiag

55¥%719 0.38 §4 10.82 aa@AaWNLED UaT

SeM319 0.56 B9 0.94 DIFNGBNNTAMNEINY

Abstract

A data glove is a device that transfers
finger position data to a computer. Most of
data gloves available in markets use
electro-mechanical sensors and complicated
electronics circuits to measure finger
positions. This paper presents a novel data
glove called optical data glove that employs
a string system and images obtained from a
web camera to present hand gesture. The

developed device consists of a special glove



with 20 nylon strings attached to each
finger joints and inserted pass guiding rods
through an array of capillary tubes installed
on the back of the glove. The web camera
with a mirror installed above the capillary
array captures and transfers images of
marked string positions to a personal
computer. The computer can then processes
the images to determine all finger positions.
From initial results, it is found that the
glove can measure angles of finger joints in

all directions in the form of positions of

points marked on the strings and can

measure  finger bending and  finger
abduction. The measurement resolutions,
depending on positions of sensors, are

between 0.38 to 10.82 degrees per pixel
and 0.56 to 0.94 degrees per pixel.

Key Words: Data Glove, Optical-Data

Glove
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