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ABSTRACT

Although blind and visualy impaired (VI) students can access math
documents/materials via many channels, e.g., a human reader, math Braille codes, and
audio (talking) books, these channels have limited availability. We, therefore, propose
an intelligent accessibility mathematics approach called i-Math. i-Math synthesizes
speech output from math text input by (1) extracting an XML format from the
Microsoft Word document input, (2) adding necessary words required in reading math
expressions, (3) mapping al foreign aphabets with their Thai pronunciation, and (4)
generating corresponding speech.

The i-Math system, an educational tool for blind and VI students, was
implemented based on the i-Math approach. It was designed to facilitate access to
math materials. The i-Math system can serve as a math learning and teaching tool for
both students and teachers. The students can enjoy their newfound ability to read and
practice math anytime and anywhere with i-Math while their teachers can prepare their
classroom handouts, assignments and exercises in audio versions.

The evaluations of the i-Math system were conducted with blind and VI
students and their teachers regarding three aspects. (1) intelligibility, (2) overal
speech quality, and (3) user satisfaction. The intelligibility results indicate that the i-
Math system can generate understandable pronunciations for math text. Overall speech
quality results show that the utterances produced by the i-Math system are good
guality and understandable with dlight effort. It can be concluded from the user
satisfaction questionnaire that teachers and students have positive perceptions toward
the use of i-Math because math materials are easily accessible to blind and V1 students
through i-Math, and they can independently and comfortably study and practice their
mathematics.

KEY WORDS: MATH EXPRESSION / TEXT-TO-SPEECH / BLIND AND
VISUALLY IMPAIRED LEARNING / ASSISTIVE TECHNOLOGY

146 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis/ v

'5zum'maamﬁmmymtﬁ@]ma@ﬁﬁm%”uﬁﬂﬁauﬁuﬂwfamnmimuﬁu
I-MATH: AN ALTERNATIVE GATEWAY TO MATHEMATICS FOR THAI VISUALLY
IMPAIRED

15158 29diNe 4938021 ILSE/D
5.0, Oneneaasuazima Tulagany)

AuznITUMINUTnEIINe1iInus: a1 ugauna, Ph.D. (COMPUTER SCIENCE), ilf 149
A, Ph.D. (COMPUTING SCIENCE), 1Jayt93%y 3114197, Ph.D. (ENGINEERING)

UNAAYD
Hagifu wianinSeunlanuuanseanieaisarausad1nwena13n1g
AGlAMAAS 1A TUNABF0INN 019 A320011 ONBTIUTAE LazMITNdoITeq 1ATPIN1AINGE1)
Y v Y Y [
maniuaslianuanunsandite aaiuszidouds i-Man S9lagninaueluinerinus dive
[ J [ [ d a 4 ] [ vAa
dunsizridesnndennuuazdydnyaintiamans 0190 1uiia Tag (1) Aegiuny XML 910
{ (] A ) { o 3 1 [ o 4
na1sNogluglued Microsoft Word (2) tiufndanuiuduluniseudydnyainia
ﬂm@mamlumgmumaﬂ@m (3) immnﬂq dnusmualszmeanudionuluniulne uag
@) Funnzdsiiaeandeasusieiy
3% Wovds i-Math gl lumsiaunszuueumeindamans FaTenin sz i-
Math szuviidhuadesiomemsinudmiuinSeuiianuunnsomnunisueasiy ssuyil
aﬂaamm‘u‘lwamaﬂmmaymﬂ“lumsmmmnmimm NAMAFENT LA mmﬂmﬂmﬂu
wioatlodrelumsSoumsaeundamaaidmiuiainteuiiiinnuunniesmeanmsuesiy
nazagAaould umiauam1mmgﬂaumn‘ummﬁmwsawﬂuwuimiumﬁmuuazvlﬂvlu
] v v Y
adiaenaas Idnnfinnan i-Mah luvagingdaouaunsodamsonendisnlgluduEon
uuuinia uazuunageulugdveudesldedeazain
a @ { [ <
LUV i-Math ganaaauuazlsziiuaninizsuniauuNnI0an 1N ueIHY
< o 1 a 4
nazagdaeulumwisziau Ae (1) anwgndeslumsademeunnendisadiasans (2)
= =3 9 . a dy Y 1 .
Aun s tag (3) anunane l lumslsauszuy i-Mam wamsdseiurIimunss v i-
[ o 1 a & a3 { o [ {
Math @msodunsiziaeunnenaisasamansidundilald dimfuaunimdoi
% o . o Y = Ao 9 1% 9 =
duns1z laoszuy i-Marh duldaunwdeshavazawnsodilala lagldnnunereuiios
3 Y 9 A & o a 9 = =3 a ' 9 . g &
antioy gilsziiunainseunazagdaeulinnuianelaludsuinaemsl4seuy i-Mark Watl
I 9 a 9y =X 1 a Y dg’ = 3 =~ 9
Wumsedsziivamsadnduenasaneg neadamans ladeiu onieamniniFouuay
=y a Y a Ay a2 9
Hnduadiamaas lded199ase lunandeamsuazazaindnaig

146111






