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Research Title: Modified Desktop All-In-One Braille Printer for Blind Students” Self-Study
and Assessment at Home
Researcher:  Ms. Metini Janyasupab

Faculty: Engineering Department: Electronics Engineering

ABSTRACT

This research study aims to develop a modified inkjet printer for printing and scanning
Braille, particularly to assist blind students as a supporting tool for their self-study and
homework assessment. There are two development phases: (1) software design and (2)
hardware and chemical ink modification. In this phase (1), we investigated three
approaches of translation by (1) designing mobile Android application, namely, B-Eyes, (2)
developing a MATLAB based program for English-Braille translation, and (3) developing a
python-based English/Thai - Braille translation program. Among these three methods, the
last approach exhibited the optimal results of translation between Enslish and Braille
grade 2 as well as Thai and Braille grade 1 with the efficiency of 90 % and 65 9%,
respectively. Further enhancement has been strategically planned to improve user
command and friendly interface for a completely blind individual to operate the program

in Phase 2 development of integrated hardware and ink modification in the future.

Keywords : English-Braille Translation, Thai-Braille Translation , Modified Inkjet Printer
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lnenaluaziAunediuesdnnan Embossing power tunisinginuasyilinui yuLazisdng
N13sEmEYRsaTnaratemgAINTounsauasyl [6, 7] faunITeRNLUUAALUaTIB1UNdl
AunatevatslunalnnIsAIuAL Feg1ugu N13ANANAIEANTOU (LATEINUNIIRIN
Canon, HP uag Lexmark) #301A3asiuiaInuiges piezoelectric Aensanifieg19useian
U . ~ o w Vo ) Y = A ¢ Ao a a o
Wanlugy Figure 2 dauddgssrimsdauwlasgasimilnuaznsiuiyuniiuss@viam e
Jumaunsanwlatgunsalifeuainnisivuaadyaanisiuiuernisuiugasiiniind 1159
sgihlfanuisafinsinistiuaindnwsnwilnevsenrwidinguiusnysivaalalazinidou
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a11150l4 Braille Slate in3aunzduiingnusiuadlumsvinisinudnmn; WeamATABINIT
A579AFIUITOARNUNITUIUS N YT WadkazkUaNTud nEs w1 Inens e eI aana Ui aseu
I~ a ¥ a yn"d a a Q‘ dy Y @ ¥ a v
Jueenides aseseuunmsiieuiniussdnsamunndulianginisnisaenils

Industrial Inkjet
Continuous | Drop-on-Demand

L 1 1 1
| Thermal | | Piezo | | Electrostatic ‘ | MEMS
| Domino Canon |_Fuijifilm Dimatix |_ TTP Fujiflm Dimatix
| Imaje Hewleti-Packard |__Hitachi Ricoh Hewlett-Packard
| Kodak Lexmark | __Konica Minclta Kodak
Versamark

L VideoJet | Seiko-Epson Silverbroock

| Trident

L Xaar

JUN 2.2 urursUsznmasasia Inkjet TunaianisArdnuunaumalulagnldwumin

LONEIT19D

1. Hudd, A., Inkjet Printing Technologies, in The Chemistry of Inkjet Inks.
2009, WORLD SCIENTIFIC. p. 3-18.

2. Magdassi, S., Ink Requirements and Formulations Guidelines, in The
Chemistry of Inkjet Inks. 2009, WORLD SCIENTIFIC. p. 19-41.

3. Example Inkjet Ink Formulations from Patent Literature, in Microdrop
Generation. 2002, CRC Press.

4. Frenkel, M., Tailoring Substrates for Inkjet Printing, in The Chemistry of
Inkjet Inks. 2009, WORLD SCIENTIFIC. p. 73-97.

5. Perelaer, J. and U.S. Schubert, 8.07 - Ink-Jet Printing of Functional
Polymers for Advanced Applications A2 - Matyjaszewski, Krzysztof, in
Polymer Science: A Comprehensive Reference, M. Méller, Editor. 2012,

Elsevier: Amsterdam. p. 147-175.
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Hentzschel, T.W. and P. Blenkhorn, An optical reading system for
embossed braille characters using a twin shadows approach. Journal of
Microcomputer Applications, 1995. 18(4): p. 341-354,

Edison, S.E., Formulating UV Curable Inkjet Inks, in The Chemistry of
Inkjet Inks. 2009, WORLD SCIENTIFIC. p. 161-176.
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AT HUNTSIVY

3.1 N1SANEYIIBNTARNUKAZKUAIIINNITRNEBNETIUAR

wHunatafinfifiuiuianednusiuad niodundnegamiladn Braille Slate fiaesuuin
11ATFIUAD (1) 30 909 x 27 W07 WA (2) 28 989 x 4 wod Fslunvundsasduifdoudiniy
HniFeumszdvuaneindndeazaanlunisnan nsaizazisuanisaeanseatmdiluly
Braille Slate uazlnfoaifiananszasliiediuil ndmnduiddinnivad @dnvagedodu
YUAIngY) Lmzlﬂuﬂuﬁawﬁqf]Lmué’zgé’ﬂwaimﬂ%’é’ﬂww%amﬂuﬂmwﬁ?u6] uazlulsasg
usTinazanansaEsnusuadlsundian 28 fMlasiifiinaiudnsuinevemiingzay Ad
Useannd 1.2 Wuieng uagdmunussana 2.5 wuines Saeaduruananenmlunisawny
n3eAudlUEUsWNTY wagaIusalIeSnusIuAGLAGaEn 7 n¥q sudnIuTesiinnTigaiiay
eldly 1 wilnseaty Ad fie 784 dadnwsiuaddesuil 3.1 () wenandlunisRunsnes
\wwasanesesiuisnuUasioonuuulTasUsusuungeaiusnuyan (right margin) 1u 3.4
wURLAT dmSunsesnuuumaaneULmiin LED curing mngesnisaniusamianveaialy
aands faty output vesnsulasingsnuesiuadlulusunsudsasudesd 27 way 28 Wy
Y0339 wazariinmisnusiuadgeanld 26 fsnwsluniluan

Left margin=1.2 cm Right margin = 2.5 ¢cm Left margin= 1.2 cm Right margin = 3.4 cm

| Scan Image | | Print |

The first cell The 28 th cell The first cell The last cell

Ad anaazdanysuies 26 Lad

Size = 210 mm x 297 mm usnlaanlviaasi 27 wae 28 uidg

UM 3.1 szpzn1sianeTumils Braille Slate ¥adnszae Ad

12



1 winszaw 91 28 uad uaavualdl 28 cells (max.)
winld slate 2una 28 cells x 4 rows Lawag'la 7 A% (max.)

Fururr'r""*"mn TLLL L
ISSSERRRRREARAN
usapaanaann"v

Size =210 mm x 297 mm

Gray
space 2.3 3.7 space

width > —

A4

=

Black

width

I

I

25mm 1.2 mm

o

m..

3.7mm

2.5 mm

ww ol

Measurement
unit: mm

6.2 mm
®
®
L
®

JUN 3.2 1RTFIUVUIAUATZELYN9YIBNETIUAE

wenaNieaziBenvunremilateswsentddnuivadlagnimuauinsgiull fagy

71 3.2 Fallsvazdunnemalyil

1.

YUINVVDILEE 1 W IUINANUNINUIEUY 3.7 TaunTkagAINULe1IUTEUN

7.4 UadLues

SYYTUIITTININGEAT (row) TUUINYBIINIUTEUI 2.6 TaALUATHAYSLULHINTEWING

9499 (FoNws) WA (column) Uszanad 2.3 Ladtuns

Tuusdazdosazinanue 6 791¢lagain1sdnseaduwuy 3 rows 2 columns Faus
= a a a 1 1 a a

aggivunuszan 1.2 Taduns wagilsveeinasenineguseanm 2.5 Jadiuns

A o A a A ~ ' ) A a
SFUYLST 1 el 1 uaguan? 2 Hszegriieiudssana 10 daduns
Anudnviseanuyunaylidulan1seulauszana 0.5 Taduns
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3.2 N1598nLUUIUSHNSUNISHUAY

Wewinnsulassnesuaabiilunielneuaz mensinguiuisisazdunnaunaneig
fu widladenisudeyannamludanaliafiadieadeiy J@eniuunszuiunsiudeyanin
waznsuUasnasalull

3.2.1 Muuanuazdenvaan nlunsiuaswesiusunsy (Define resolution)

3.2.2 NAABUNMIALNUIINIASBIRNTIULUTUARNSY fiaanyinsuurnnnIn 11
Lazitunds (Auto input adjustment)

3.23 afuiliidunsndeugn (Snwsiuad) ielsunszuaunulag

3.24 fmupsiansulasazidenlosiuadsayaitussgeaduiusyesnmsnysivad
fugnusn1w1dIngy (M3esnwsn1wlne)

3.2.5 fwuangnsuUasLagdns TSR Iw i

3.2.6 ANUANIIAAAITERINUTTALAZ U

3.2.7 90NWUU Graphic User Interface (GUI) uagddsitansnsaldnisnautiufiavum
Iionslimasduiavesutiuivesndmsuauniven

3.2.8 ganwuukazsmumdssddlunisdonna

3.2.9 1Tpuldfuuaudy save output luguiuy word document %38 AwSnwsIUAd
waz/m3elnAdy

uaﬂmﬂﬁﬂ%U’Jumiﬁﬂﬂa"l’lﬁlzﬁgﬁﬂaﬂmLL‘Uaﬂﬁ]’]ﬂ%ﬁ&ﬁ@ﬂ’l@iiﬂu%aﬂﬁﬂwﬁL‘Uﬁﬁ"ﬁﬂ The
Rules of Unified English Braille (UEB) Second Edition 2013 138 uL383lne Atd Christine
Simpson ISBN: 978-0-9807064-6-8 http://www.iceb.org/ueb.html

W lneasMedingudsliseasunlaeduvuasiolud

3.2.10 NYMsLUaIdNYINIHIINGY

Tail 1 SNWIUAaNVINNA 64 7 (character) IVINUA 6 AULNUIAIFUN 3.3 (F18) T
ANUNTOMNAUATHANTUBIDNWILUAR bHANUANUITLANEIT DLARIFATUUNN

Y A @ s o A o o Y a v v =

Uo7 2 dnusiuadiinisuansaIesangrsemmiiiitay 8 ffegun 3.3 (177)
fog1adu JUKIALY 3.3 31 uaARWULEEe9RATl 3 4 5 6 uansdeindnysilauludus
vesanil sy

14



Yol 3 dnusiuadassianineluzui 3.3 (¥17) laun M 5 6 wagdade

=

AU 6 LDEUIIUY 3 ASIRARDNUILLANIDINITEDNUNIBIUUTTVIA bAL

1 0@ 4
2 00 5
3 00 ¢

JUT 3.3 (418) uansnwdnesiuag uag (¥21) Adwmtuans prefix Tudnwsiuad

Vol 4 dAvelunwdinguiiteuldluns@euluudies (Contracted Braille) u6iu
2 (Grade 2) lowA a, and, the, of, for, with

Tah1 5 dnndnsinauAmaunieulddailonaumanslunusinguauiu taud o’clock,

dd, to, into, by, able, com, action, ally

foii 6 fwareailunisuuaswuy Unified Enelish Braille (UEB) azlimiousufusnys
\adinsgIu Standard Braille dslsaoauuuildsumuiouunivansiag wilfnideiiden
fvuan1suUassnwsiuaduuulsn esanausaidenloafiugiudeyauazisnsuuasiy
wwsguradivelfisutund uagnnisdunivainsldeusuiiusunsuiegifludumnedids

< v = 1 { 1 [
AUNATUNITHUAILUU UEB LWIHRa8uIANIIUNY

Y

foit 7 awidiitusvemdyvurlunwnsinguius nusiuadgnivuainfsned 3.1
Saoluid
M51971 3.1 udaspNEuRLS TR IS BUEA S Ing BT SnwsiuAsnSesTTunsuU A
wuu UEB

Alphabet: English

a (N ¥ h (125 % o (138) 3¢ v o (1238) %
b (12) 3 i (28 31 p(1234) & W (2456) 4%
c (18 " i (245  # q (12345 # X (1346) 33
d (145 % k (13) 3 roo(1235) # y (13456) 3%
e (15 ' I (123) s (234) & z (1356) 33
f (129 ¥ m (1349 & t (2345 ¢*

g (1245 % n (1345 3¢ u o (136)
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dl v 6 ﬁl ! U o ! U dl
a1 8 dty ﬂ‘lﬂmLL@SLﬂi’eN‘Wll’]EJG]’]\‘iiUﬂ’ﬁ%E)\‘iﬂQ‘HQﬂﬂ’]%u%ﬂ’]ﬂﬂﬁmaﬂﬁﬂﬁﬁi’]ﬂﬂ 3.2

A151991 3.2 LENILATDINUNBVDIDNWSILUAR MNTWIDINGY

GELN U aNYILUAR
, comma 2 +
; semicolon (23) i
: colon (25) "
. period, full stop  (256) 4
? question mark (236) 1
| exclamation (235) 1t
' apostrophe 3 5

“..7 quote (236...356) S0t
'..." single quote (6,236...6, 356) :
(...) parentheses (5, 126...5, 345)

[...] brackets (46, 126...46, 345) LA
... ellipsis (256, 256, 256) X R1
- hyphen (36) =

— dash (6, 36) L,
_underscore (46, 36) i &

/ slash (456, 34) g =

* asterisk (5, 38) s
capital (5 s
number sign (34586) R
italics (46, 23) Y
bold (45, 23) XS

1999 nswUasnavludnuysiuadanusanuadlananisnei 3.3 sesslul

i o a o 3
A15197 3.3 wEnIA2Lave1s10nludnustuaa

Y

1a% onwsiuad

&

1A DNWIUAR

O (VO 0| N |0 =3

#
1
2
3 o
a4
5

Fansilsudiandenuneslldydnvalvesniosmnediauiiduasinaliluden 2
uennilunsudasonesivadluseiu 2 dudsamnsagemluanuusndysuzusnlasn

Y

= I o Ay Yo 1 Y 1 1 PN o g v o [ 3
‘EJ\‘iiJﬂ"USL“UUﬂ’WIGLGUﬂUU@EJG]G]’JBEJ’NL‘U‘H 1379 3.4 LLﬁ@ﬂﬂ’WlI‘UEJ@I@EJWEJEUJUU%LL?WUENB?]H?LU@G
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Teadaelull Faleulvdinaruazandnnulaluyssloaniluazgnussylunisudasly

[ 7
%

UITLTULAE

M157199 3.4 WENIAGINGYTULIINDNYIUARTLAU 2 INTNBIRINTUAITZAU 1

AWNDING Braille Grade 1 Braille Grade 2
(Contracted)

but L :
an — .
do iR :
every \ENIE A .
from My 3
o . :. .
have St \\ AL %
just 3 ), s X
knowledge N2 \E FeS Y .
like 00 -\ 7 E
more i 5
not e e X
people T TTIRE 2
quite L i
ather R 3
50 Nt 3
that Rt ::
us vl ..
very nNal

3.2.11 ngmisuUassnusniwilne

Y @ a =i ) = 1 o -

Toil 1 nswlassnusiwadtuniwinedivouwndl seau 1 Faaglusiunmsdeanniiouly
A9y 1ililesanAIuFugounIaInIwNfedlinisuseiliunare i nysluanauea

[

AnfuuaNISNANAIYBIETERALITIUYNGA TV ilAsInTIdeil

o

TMUATDULIATIONYILUAD AU
1 Tunrwlne
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Y A Y] I Y] Y] Y PN
VN 2 ﬂqiLLﬂa\‘i@ﬂ‘UﬁL‘UaaLLEﬁgWEJQJfUu%@ﬂUiﬂWUWlV]?Jﬁ']ﬂJ'ﬁﬂLLUa\‘i‘L@IG]']NG]'ﬁ']\TVl 35

M1319% 3.5 LANSAINITHUAIDNETIUAR LUy TUTAT¥ INY

dnwsuaa
ey . . : .
n U 9 A il H 9 9 Py
N 2356 13 356,13 136 36,136 6,136 12456 356 34
PR S I R Y gt
ey
S 346 2346 6,346 6,13456 6,145 6,1245 6,2345 6,23456 6,23456
SwslUad m '; :m: :D‘ :WE : % EU. EU:
ey
. 6,1345 145 1256 2345 23456 356,23456 1345 1236 12346
dnwsUaa Ew' :N: W W n E :N' 3 E; Ea
AT
o 1234 1346 1456 1246 6,1456 134 13456 1235 123
Sl o ']E - ﬂ:' . H :a' :M' W } EEE
WeRYIUL
598 2456 6,234 36,234 234 125 3456 135 123456
do73  nsulasdnusivaduarasen i neansouladlenumsnei 3.6 desteluil
A15197 3.6 LANIETE 'J'sszuqnﬁLLazLﬂ%wmﬂhmm‘lwsJa""m%'Uﬂ'mqué’nmwaﬁ
Snwsiuad (4 . .
aig B 2 1 [} 1 B [a} B B B B
SId 4 16 , 1356 12 23 ,246 ,26 14 ,25
dnwItuad o p . .
) | 2 U T % 1 8 18 D [ % 5
asy
S9d , 256,124 126 24, 156,2, 156, ,345 3 ,35 ,256
SnwsLuan . . .. .
aig 3] 3] 3] 3] 3] L= 3] Lh 3] I‘” 8 L= 8 1-0
S9d ,2356 ,236 ,356 ,5 , 1351 ,126,1 241 1351 , 146
dnwsiuaa
.ﬂ L.;:;J .ﬂ L.?a .ﬂ ¥ .ﬂ L.-'W Nl .‘1. ° ] ° 3] '1.
ase
Sia , 12356 , 12345 |15 ,235 2 , 2356  1235,2 1235,16
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997 4  N15HUaIDN YT UadLazaYneaINNsLUaIlARILA1S19 3.7 famalul

A157199 3.7 wansavlnedinsunisuuasonusiuad

dnwstuagd : : s :
walne ’ ¢ ‘ i
J9d 6,3456,1 6,3456,2 6,3456,14 6,3456,145 6,3456,15
SnuItuagd : : : :
walne ’ : : ‘
J9d 6,3456,124 6,3456,1245  6,3456,125 6,3456,24 6,3456,245

MlunsuUain mdinguuazn v vesesdnyituadaziuufnvesnszuiunseaniuus sy

3 WUIAAAD

. N1saswannArtuuLlienaiiennaaunisuadlng

9. msaselusunsulumeuiaweswuy offline A8 MATLAB

A, msasulusunsulupeuiiwesniluy offline Ay python

Y
= U

FINIANULUIANTNITIATIEAVOATDL AL LA NAIITUANANTIN 3.8 Pasallil

= Y o v a 1% '
M1919N 3.8 LLaﬂQGUEJﬂ-GUBLEEPUQQLL‘N'Jﬂﬂﬂsguquﬂqiﬂiqﬁiﬂiuﬂiuﬂ"liLLUa\ﬂuLLu’J‘Vl'Nﬁ'N6]
59319 Android Studio, MATLAB, wag python

anwazNI NI ULaZTIR-ToLEE wawndndy | MATLAB python

1. ANNEZAINAITINAN 11N Yrunang Urunang

2. AnsfnRa Uunang 1N 1N

3. madhiueiesdiovesilinu 1N drunan | Yrunang

4. 15818 Uunas 11N el

5. ASIAAITUSULE/ANVDINN Loy 110 Uunang

6. Uszandnmnisuuas Yunang Yrunang 170

7. M9NDe font nMwuag library Tu | Uew 1oy 110
nsuUasenusiuas

8. mssenuuumdsduiawuulildnng | dee Urunang h
UDILTY

9. waswsnsuwlasluad Urunang 10 10

19




NS 3.8 TuERINSIATIERLaTnsIUS UL AnNMseanuUUlUSWNSIATS
wasdnusivadludnumueinag Taon1slduade n. Tugduvuonndieduuuiiofio duliay
azanaugsenIsnanmsztnEeuaunsadiiinsinsaasmsldnuuuiiodels uiniins
wladlidnnwaznisadalng output Sdesiimiilesninnsdeunien C lu Android Studio &
finannuansuususilefetusiaiinadnsiunnaneiulunssmunmnua s denvesnnuunaes
dosyU uenanifefouvuauniminuiidnvuzuou lifdududainliduindednSoudfing
vaanealunsaiouarlduldaeauednisludanaiansarenmiletelnglildanenasil
Jadnamunaazduagiann

Tudruvesnsiilusunsufiaruisadnaslunsuiinaesldavaunsorioudaiuuiy

v @

a s s A v o aa ° - o °
ﬂEJ‘UE]i@LW@IGUﬂ'ﬁﬂiJNﬁ‘U@QLL{]UG‘QLa‘U‘WlI']EJLaGU 5 (UUAUNA AU TUNANLAZAINITOANTUUA

o o A gu N v I vt o I 6 ::gll o ¥
maqauqmmqmumgﬂw 34 ‘ZJ'Na'NvLW‘ZNG]']LLVUQ?@U"‘W@@UBﬂﬁ’NL@‘U > U"\]Sﬂ’lll'ﬁﬂﬂ']ﬁu@ﬂqiiﬁli

' '
14 o

§ 8 Adanazdadiiay 0 39 Enter Natunsaldlunistiudumdalaonse

Do
LDQ

1

Num / .
Lock
7 8 9
Home 1 PgUp
S
4 6
5
< =
1 2 3
End 4 Pg Dn
Enter
0 4
Insert Delete

JUN 3.4 uanunudeunusvesududlaunldayunssiunuefialay 5 (41e) uas
o 1 o = = 1 o o/ Y & o @ Ya
Aunivasiiavauqiegsaugaaay 5 duazlddunisnadrdevaslusunsulaesiinig
neseanla
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uni 4
NAN15I8

4.1 N1588NLUU Android application dMmsunuasninanesiuasiiun1endengs
UUiiane

Wsunsunldlunisulasdnusiuaailu Opensource Wulaguiidndluniwdaingy u
é’alaiﬁamfluﬁuwimmaLLazaaﬂu%’umsmaaU 1BNANTITITUNITUTHATUNNAIL IULTIN T €
~ | P ~ ] . =% o q v ' v vaN o
fy1AAeet19gnn 3-5 niluumse 1 license FuilduguassasenisldnuvesniidnSey
mvealutuiseu 1assn1siddianudifgdenisiauilusinsuanisinddeiavanslunis
INEUNITIN19I99N g Bkazn wIlng  1agl3uaINuUIANRINNNAaeI80nkULULLNawALI

A
s

Read the file

i

Binarize the image \\Display the binary image and Image Scaling

i

Dot checking Werop area for dot checking

l

Recognize Character, W Get matrix value to find a character in table

l

Result Display

l

Reading/Speech
Result

|

E‘Uﬁ 4.1 LENIN199INLUULLASNANIINATDUYDY Android Studio

FUADUAIHNUNING 4.1 fasolUll

cancel
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I\anntﬁaxvh'(ﬂ’mnm?unhummhumu uae
B iflusapdda
nadiuuiaiL
B -EYES nauahuftaviadmn bnduseuan b
Aoufluauinegael sAviaT)

AvenIUIY

OFFICE LENS

Wz

O (]

S Once upon a time, there was alitle girl who lived in a
Ilh;on@uvmmu Whenever she went o tlllhemle
wm red riding cloak, so everyone in the village
s JMH&:G
= Orwmsn\h Mﬂsﬁwkalmﬂwﬂwne{mmr
~ she could go o vlmmmm-mhadbeen
.amwamncelhey'dieenuql
at's a good idea,” her mother said. Sothey packed a
il@go mhknalqmmadtoueww

<

gﬂﬁ 4.2 LEAIN199NLUULLASNANIINATDUUDY Android Studio

Tuguil 4.2uansnseenuuuenmdiaduuuiiofeluuuAnusniufnanauasmnmndmiy
nSEURRNITNIE 80 Hoves Android Application 138071 “B-Eyes” Favzanunsathdnanin
3971 OfficeLens application ifllnuawnudimlun1sin backeround vaenszatwdniildlunis
ednwnvaduaznmiazgnuiuiunduarlfuasdnsnuadlunvsinguuansuadnseann

=

Tulsladeseulatuidniseunvinnistnu WesanilefolanuyuelSaunuy Y AAINAAIAIR B
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wotkazuguassasagiinisnvaeminvenainuazliasanaiiefouszsunnauisninule
YoNINNUNITANIAINAIENT LB ol Uadevadkasv i luriaaniunensIoa biifisanaunazsingg

v

vunszawrnaAuly fafiiesiniseenuuulasimandiefiofaguil 4.3 e muasvey
augalun1satenInkarAIUANLALaIvaIn N 1euanledadeAdukadlunsaz ol
winfuhllsiansnsansiadusnusivadiianglilurosiidnenssiumisinssiunaonlal (wasnn
AulvawAnw) vieluresiiuasioniuly Faagudusuldiistaunsooenuuulsunsuiflduy

fadeldudnnuazainuazyseaninmanuudugsetdnseuldduddesUiuusiumeadang

_
g €\

®

7

sUN 4.3 uaadlaseainniseanuuunsasiianalunisaignisinuiinenvunseey
AUAAYDILFIAZLN

T9nu

azduddlaannadaulutulfnn 2 Tuniseankuuluswnsy Standalone Altduu PC
Computer MUY offline waganunsawdonsonu USB numeric keyboard wiluauasnfau
a LY % a1 n" o v o of/ 1 % < ¥
fyuianzinauaziduyuivaigian 5 vinlaanunsanadidalalaglidldnisuewnu lagla
2aNkUUIUSLNTUIINN5: 08Ul MATLAB f95Nan1SNAgaunIneNesStUaaMaIguunNseany Ad
A0UNUAIFUN 4.4 uaznansuUadnesuadiluniedaingunioulndldeseudsu 4.5 uaz
4.6 9UA1NU
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4.2 N1588NWUU MATLAB uag python dasundasnmanesiuaaidu
AN elunsunILnes

UM 4.4 aaunuuselean1endaingeiianzuu Braille Slate aslunseae Ad
VYO UNUGBILHY

4| GuiTest — =

Optian

Import Image

Process (Mumpad 4)

e

B Y7 "‘: |
{BW Image | Reset |
ML B

[_"" A eoele N
Woice speech [Numpad...r 7
-

Exit A — . S rTranslation Result

| Thiis Braille Translator
Ext By Somprasong

5UN 4.5 uanan1seanuuulusunsunig MATLAB Tumsnagaunisudasdnesiuag
Tunrendenge
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4| GuiTest - x

Option

Import Image

Process (Mumpad 4)

BW Image: Reset

Voice speech (Numpad...

Exit Translation Result

Thiis Braille Translator
== By Somprasong

UM 4.6 uanen15aanuUlusunsuaie MATLAB Tunismadaunisuuasdnysiuag
Tunrwndengunioulnaids sau

sziuldtaauintofuosmsld MATLAB Aensnssuiunisdnnistuamiuiiitardu
N13USULAARUL AN aTL RN lgIILg LaghuldIlUSLASUAINNSaNAdRUNNS
wdashdnmaunusnusivadiluniwidangels walliedinalua1unisleauids
wada Aeldamnsadeudefumasnuasalaogiaiudiuas liifiunasdnsds text to
speech lunwilve vihliidesinegadslunsimusely

pg9lsAnuNTNIseTsldassesnuuulndlunuifnd 3 Tno@eusisniw
python kaglnunzAun1sAUINNIsAINLa T aNsded dslussuuUfURnA S
Windows Taeluiad 1 ﬁuaﬂmqmﬁfuﬁ’]L%fa]La%aﬁuamyimﬁlummmmiLLUméJﬂm
wadlunwdange seeu 2 lnefiveavideauazananse download WsunsusRag
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https://skconan.github.io/braille _translator/
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3 = Application Tools ~ Downloads - o x

s Quick access
I Deskiop

$ Dowrloads

2 Documents

13 braille setup 712019 2:18 AM plicatio 04,037 KB

& Pictures

Screenshots
& OneDrive
O ThisPC
@ Network

& Homegroup

B SJ Setup - Braille Translator version 0.1 - X

Select Destination Location
Where should Braile Translator be installed?

Setup will install Braile Translator into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.

Browse...

At least 371.3 MB of free disk space is required.

ﬁgj Setup - Braille Translator version 0.1 —

Completing the Braille Translator
Setup Wizard

Setup has finished installing Braille Translator on your
computer. The application may be launched by selecting the
installed shortouts.

Click Finish to exit Setup.

;J‘U%?i 4.7(A-C) uanIn15AAAIIUSUATY Braille Translator fisanuuuliugrentun
python lagsae3ussuulfjuianis Windows 10 %4 32 uag 64 bits
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Braille Translator

How to use program.
Press 1: Go to home page.
Press 2:  Go to translate braille image to English text and voice.
Press 3: Go to translate English text to braille image.
Press 4:  Go to translate braille image to Thai text and voice.
Press 5:  Go to translate Thai text to braille image.
Press 0: How to use program.

sUN 4.8 uanen1nlusinsun1sieeIy Main page

Braille Translator

pnavi
Q braille image to english text and voice

Convert <press 8> [

Go to home press <press 1>

Braille Translator

.
English text to braille image
Select i =press 7=

JUT 4.9 uaasnnlusunsunisiden (A) Sneswaduuaatunwdings uaz (B)
mendengudusnusiuag Teeanunsaldlumdwdunun 2 waz 3 auaauld
nasntuldaznng 6 7 8 uaziiidesnannaseiuanead
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Tnenendanisinssldeundiayini Graphic User Interface (GUI) amiwﬂmm
m'ﬁﬂm 4.8 way masmmalﬂmﬂumamwmamaauLLaumﬂﬁzmuiumst,t,ﬂmmimu
mmmﬂqmwmummmmLLﬂaamﬂaﬂmLuaawLm 910 Braille Slate wazaunuly
Lmaqwuwmummmﬂqw (word docurment) uazlndidsseuldsamdiutufiun
2 mgﬂw 4.8 uay 4.9 (A) uaglumenauiunansanvasainawisengelulug word
document Thdunmsnusivadiiiefiuwadunszane Ad TS euiin1In1eanen
srusolUlFmemdafiudufiun 3 ﬂ\‘ii“lh/l 4.8 uag 4.9 (B) Immwsmmﬂaﬂﬂamwlm
maﬂmwaa‘wLf\mLLaumaLﬂumwmaaﬂﬁmwaamiﬂm 4.10

AaBb( asBbced AaBbCc
Braille Translator

braille image fo english iext and voice

Braille image to english text

® 5. The fox said, One, two, three, go! and the hare went
running off. 6. Plod, plod, plod. The tortoise walked slowly
. along. 7. All the other animals come and cheered.

|
Select an image <press 4> !
|

Select output path <press 6>

VOF 1 36WORDS [B  ENGUSH UNIED STATES)

S‘U‘VI 4.10 LLamsUam&smaaw’h’ﬂummﬂaﬂﬂaLﬂummaanqwua%ammu

nsnaaeulsEAnBamlunuUasEnaaaUIIN data set Yianun 4 NENIINNITANE
N3¥ANEeIY slate LUNTEATY Ad Lagluwsaznauazsenaumeninawnuussaa 4-
5 anmuduunihiilduvadludveddandnistunieunioussondnudi 1
swanSenueanin input waglandduiladanazuandlumenn 1 elauseanui
21919991 4.1 uansranIsuUasiansUsEEul s A MmaINALLAE NS UYDY
LUsunsulag sl kuunudutouvesAILazANQNABIAINEIAU  HANISAABY
wanUszansainiineudsusiudigeluszdu 2 (Braille Grade 2) Fuduszfuaiy
Fudousnnigaiinislinisgo lngaziiulsinuss ansnmilfundignogi 100 %
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wavUszAvEnmiltesfianae 73% deiige 1wu isn’t vilvinisudaiiawaia wagn
LakarMademenszmuildudmiieluunsitnatunwannuiildlunis
wlasiun1518eaueednes (skew correction) wavegslsAnuusyansnnwaulvejay
ogUszLM 80-97% Feiiedregluinasifirmnileisufiunmsldnssaremiiiesy
Judanndeldudn

a o ¢ & o o
M99 4.1 LLﬁﬂﬂﬂqsklﬂaQaﬂﬂsLuaaLﬂuﬂq‘lﬁ}qaﬁﬂq‘lﬂl‘UﬂqLLag‘lJizIﬂﬂﬂqﬁ‘VIﬂaa‘U

Yolwld % U3saNsaIw UL

101-1 97.30 NIYVULLALFILAY
101-2 97.78

101-3 73.58

101-1 used 100 TnszalianiLne?
201 1-3 94.42 Uszloaunaunun 3 wiy
201 46 79.68 funddeililduuas
301 1-2 W

301 3-4 95

301 56 97.44

301 7-8 98.5

301 9-15 83.69 wlas / (Ju st

401 1-2 75.61

401 3-4 90.57

401 7-8 77.19 Aoy n’t ilvike

venanimeifesdldnaasdunsUszgndnmsudasiaiiudszansnwlilnensiian
auaziBunvasnmasnurseUusulivinduuunn 2338 x 1654 waviiiunis blur ¥e4
Snwsfinurngsausiantsld Fast Fourier Transform 73291113 (dot extraction) 910
a1 wenanidilannansnisld softmax regression lu machine learning 1L
UsgAnsnmnismdnuesivad Jafinuszdnsainnisudasldas 99.04%
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UM 4.11 nMmagaanduwiug lunisuuasig softmax regression

ludruvoanisuvasnmduniwilnelaeudasuuuldass 255uynduuaziiunis

Usziflunsenunensdannges Qunwndange) widuaweadinaiu lneidostuns
wammdpuuzaumtioudeyannaoslusui mnn 2 howdudululs 100% winiy
msdardslitgmiunnuwiudlunsieudiiignies fegradu A1 43 adw
onadaslinsnudiuedlEWan Ty pythainip lunsudasindddouds:loadaly aasiu
ﬂi:ﬁwﬁmwﬁmﬁﬂumm%zlaglj'ﬁ%’aﬂaz 65 %aiagaﬂ'avlaiéuq@lumsﬂ%’uﬂgdmmﬂaa
mmimzmﬂ’lﬁ’i}”ﬂluﬂﬁ 1 ﬁjLLﬂzﬁlx@hLﬁuﬂqiﬁ?‘ﬂNﬂﬂ']iLLﬂﬂx‘iﬂ’]‘]ﬂ"]vL‘ﬂﬁsLuLwﬁﬂ’ﬁ%'ﬂyﬁﬂ‘ﬁl 2
dia 'l
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unil 5
agUnan1sIdeuazdaLauauue

5.1 d@3Unan1sIvY

51.1

51.2

513

5144

515

nseenuuumsuladusunsudnusuadildliinisulasmwinewas
awdangulddainitusaznaaeulusseznsiTela 1 Menmasesnsideou
android application, MATLAB, e python Tun1soenuuumsulasaded
msgatiunsudasiselusunsuiidavintuduasshliasdnianududvedl
$rinuazannsedadu open source fidnssaunwlvenldldlusuas
navageuUszdnsamnenalusnusiuaniiusinge wazdinguilushusiuaad
UsEAvEnineugndategi 90-100 % lasdusgiuanuBeauazuamisilunig
aunuldnseay Ad flanednusiuad

nsnnaeulauszandly machine learning sy softmax regression 11U5UUSe
UszAnSnmuagiilimnuusdug il svane 99.04%
msUFulRdseavsn wlumw nguagnisUsulgsedesiisnisauiagasimiin
ziiuluwadnly

5.2 YDLAUDLUY

wnuulumlalagiuiiladedugaieuen Wy msiUisue113dnUsng kazniseenty

Audeyauazduntvaldfinisviaiswaztayaiinaadesilidndnuiladvianiioanelunis

SuinU. Maimthlasin1sdwelaueluNIsnUNs I UITewazsAnuIdeveinfiny

¥

a819lanednEaldnus N aU29 UANSNNIUNS B ANUSURATaU MItdsaziauitelun1sinauway
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6.1 H1UYITEY 3 Augavinekasun1TRMEIlATINITIIWIY 20,000 U TuAITHUITueY
Accessible Learning Hackathon: Solving the Right Problems for Students with Disabilities
fufl 21-22 nangrau 2561 w U3E Tulaswenyi (Usanalne) $1dn SadulasdniniEunsau
naAnERLAY dinauANENITNNINS AN TURLgIY NIENsANEENS auri
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10/17/2018 Accessible Learning Hackathon: Solving the right problems for students with disabilities | UNESCO Bangkok

0 (/) I Education (/theme/education) / Non-formal Education and Literacy (/theme/non-formal-education-and-literacy)

v

| Accessible Learning Hackathon: Solving the...

ACCESSIBLE
LEARNING HACKATHON

»
o) Ladli=

Accessible Learning Hackathon: Solving the right problems for
students with disabilities

Sep 13,2018

00 Facebook 0 0 Twitter 0 Weibo 0 Google 0 Print

There are approximately 1 billion people with disabilities globally, which account for 15% of the world’s citizens. Of these, 80% live in
developing countries. In Thailand, there are over 1.8 million people with disabilities who have registered with the government. However, they
are not likely to attend school.

To promote awareness on access to the right to education for people with disabilities, UNESCO Bangkok in collaboration with the Special
Education Bureau, Office of the Basic Education Commission (OBEC), Ministry of Education Thailand, Microsoft Thailand and Social
Technology Institute organized the “Accessible Learning Hackathon: Solving the right Problems for students with disabilities” from 10 July to
24 August 2018. This competition marks the first Hackathon of the Ministry of Education to provide an opportunity for young innovators and
students in Thailand to learn and understand learning difficulties of the students with disabilities, and find solutions through the design and
development of the applications. The applications aimed to reduce barriers and promote learning of students with disabilities with the use of
‘Assistive Technology’ (AT).

The orientation of the Hackathon was held on 10 July 2018 at UNESCO Bangkok to provide knowledge and understanding on learning
problems of students with disabilities for all 10 teams from 9 schools and universities who participated in the competition. The semi-final round
of the Hackathon was organized on 21-22 July 2018 at Microsoft Thailand. Through this round, 5 finalist teams were awarded with 20,000 Thai
Baht scholarship to further develop their applications. The scholarships were supported by Theppadungporn Coconut Co., Ltd., and UNESCO
Bangkok.

The final round of the Hackathon competition took place on 24 August 2018 at the Palazzo Hotel in Bangkok. The event was well attended by
270 participants across the country including administrators, teachers, special educators, researchers, policy makers, students and other

https://bangkok.unesco.org/content/accessible-learning-hackathon-solving-right-problems-students-disabilities
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https://www.facebook.com/NSTDATHAILAND/videos/754238878310313/?__tn__=%2CdkCR&eid=ARBquAhE1LIl_v7WhZPNXoe4fXSqzEKGuNvrgCHG7RgNhuKVrO4GtScaa7U2769uf_ocgLOcXR3RSfaC&hc_ref=ARSshc1E3j6k_7XKZ8wCVVVr4LQvOnwn75f_iyAvgyCBjQGRjjaOrxo5EsfrhsNtsYM
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4. Dataset Nlglun1snagau
TuusaznsneaavazUsenaumenisiuadndn mduniw waz/vson v indunn

IneUeeNAI9E1e data set Mlgnslunwdanguuaznielnenssoluil

® Test 101 Wigywue ase Tlunwsingy

Test 101 alphabets:

abcdefghijkl mnopqgrstuvwxyz
abcdefghijkimnopgrstuvwxyz
ABCDEFGHIJKLMNOPQRSTUVWXYZ
ABCDEFGHIJKLMNOPQRSTUVWXYZ

123456789 10 Test Numbers

.................... == +-*/\BSH@N&*() +<>7?
111213 14 15 16 17 18 19 20 100 200 1,000 1000

® Test 102 Uszloalunwidingu
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Project 1 You & Me Page 4-9.

Make: ‘The Story of the Hare and the Tortoise: The Race’

Read, listen, and check. Are you a pair?

1. The tortoise said, “Yes, I’'m Tootsie the Tortoise. I’'m slow but you
can’t stop me. See that hill?

“Yes, so what?” said the hare.

2. “I'Wl race you to the top,” the tortoise said.

“You race me? Ha, ha, ha... OK. That’s easy. Ha, ha, ha.” the hare
laughed.

3. The, the hare called to all the animals, “Come, come, come. Come
and watch us. We are going to have a race.”

4. All the animals come. The hare and the tortoise stood at the line.

I”

5. The fox said, “One, two, three, go!” and the hare went running off.
6. Plod, plod, plod. The tortoise walked slowly alons.
7. All the other animals come and cheered.

The hare hopped by. One group sang:

“A hare came hopping, hopping, hopping,

A hare came hopping, hopping, hopping,

A hare came hopping, all on a summer’s day.”

8. Another group sang:

“A tortoise came plodding, plodding, plodding,

A tortoise came plodding, plodding, plodding,

A tortoise came plodding, all on a summer’s day.”

9. After a while, the hare saw a big tree. So he though, “Ha, ha, ha... |

can sleep a while.”
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10. The tortoise walked slowly by and saw the hare.
“Ha, ha, ha... The fastest runner in the forest is sleeping!”
And she walked slowly on.

11. The other animals waited near the finish line and sang:
“Oh when the hare comes marching in,

Oh when the hare comes marching in,

| want to see the big winner,

Oh when the hare comes marching in.”

12. But another group of animals near the finish line sang:
“Oh when the tortoise comes marching in

Oh when the tortoise comes marching in,

| want to see the big winner,

Oh when the tortoise comes marching in.”

13. The hare woke up. He looked down the hill but could not see the
tortoise. So he looked up the hill and the tortoise was there!
14. The tortoise was very happy.

She sang:

“I’m Tortoise the Slow but Sure,

I’m Tortoise the Slow but Sure.

I’m strong to the ‘finish’,

‘Cause | eat my spinash,

I’m Tortoise the Slow but Sure.”

15. All the animals clapped and shouted, “Hooray! Tortoise the Slow but Sure!”
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5. Source code of Braille Translator (Matlab)

6. function varargout = GuiTest (varargin)

7. gui Singleton = 1;

8. gui_State = struct('gui Name', mfilename,

9. 'gui Singleton', gui_Singleton,

10. 'gui OpeningFcn', @GuiTest OpeningFcn,

11. 'gui OutputFcn', @GuiTest OutputFcn,

12. 'gui LayoutFen', [] ,

13. 'gui Callback', [1);

14. if nargin && ischar (varargin{l})

15. gui State.gui Callback = str2func(varargin{l});

16. end

17.

18. if nargout

19. [varargout{l:nargout}] = gui mainfcn(gui_ State,
varargin{:});

20. else

21. gui mainfcn(gui State, varargin{:});

22 . end

3.

24. % End initialization code\ - DO NOT EDIT

25.

26. $ ——— Executés just before GuiTest is made visible.

AR function GuiTest OpeningFecn (hObject, eventdata, handles,
varargin)

28. handles.output = hObject;

29. guidata (hObject, handles);

30.

31. $ —--—-Outputs  from this function are returned to the
command line.

32. function varargout = GuiTest OutputFcn (hObject, eventdata,
handles)

33. varargout {1} = handles.output;

34.

35. function figurel KeyPressFcn (hObject, eventdata, handles)

36. % hObject handle to pushbuttonl (see GCBO)

37. % eventdata structure with the following fields (see
MATLAB.UI.CONTROL.UICONTROL)

38. % Key: name of the key that was pressed, in lower case

39. % Character: character interpretation of the key(s) that
was pressed

40. % Modifier: name(s) of the modifier key(s) (i.e.,
control, shift) pressed

47 . % handles structure with handles and user data (see
GUIDATA)

42. % handles = guidata (hObject);
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43. keyPressed = eventdata.Key;

44, if (keyPressed == '3'")

45, LoadImg Callback (handles.LoadImg, eventdata, handles);

46. elseif (keyPressed == '4")

47 . ProcessIm Callback (handles.ProcessIm, eventdata,
handles) ;

48. elseif (keyPressed == '6")

49, voiceReg Callback (handles.voiceReg, eventdata,
handles) ;

50. else

51. fprintf ("Wait for keyPress");

52. end

53.

54. % —--—'Executes on button press in ‘exit.

55. function exit Callback (hObject, eventdata, handles)

56. % Close GUI

57. close all hidden

58.

59. $==- Executes on.button press.in LoadImg.

60. function LoadImg Callback (hObject, eventdata, handles)

61. global brailleImage im2

62. [path,user cancel=imgetfile () ;

63. if (user cance)

04. msgbox (' Invalid/Value', '"Error','error');

65. end

66. brailleImage=imread (path) ;

67. brailleImage=im2double (brailleImage); %converts to double

68. im2=brailleImage; S$for backup process :)

69. axes (handles.axesl) ;

70. imshow (brailleImage) ;

TR

72. function LoadImg KeyPressFcn (hObject, eventdata, handles)

73. % hObject handle to pushbuttonl (see GCBO)

74 . % ‘eventdata '‘reserved - to be defined in a future version
of MATLAB

75. % handles structure with handles and user data (see
GUIDATA)

76. figurel KeyPressFcn (handles.LoadImg, eventdata, handles);

77.

78. % —--—- Executes on button press in ProcessIm.

79. function ProcessIm Callback (hObject, eventdata, handles)

80. global brailleImage newLineCount sentence state

81. grayImage = braillelmage;

82. [~, ~, numberOfColorBands] = size (grayImage);

83. if numberOfColorBands > 1

84. grayImage = min (grayImage, [], 3);

85. end

86. [rows, columns, numberOfColorBands] = size(grayImage);
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87. binaryImage = imbinarize (grayImage) ;

88. binaryImageCrop = imcrop (binaryImage, [92 80 2220 rows]);

89. axes (handles.axesl);

90. imshow (binaryImageCrop) ;

91.

92. myLookUpTable = ['2' "2' '2' '2' 12! 120 120l np0 o0 190,
51

93. TOT TR0 11 o1 101 1ol 1ol 101 1ol 101,
%2

94 . TOT NoT 1 1 on on 1on 11 o1 o1 dou.
%3

95. LadestRdnla' 'c' 'e' 'd' '?' '' o2 vy
%4

96. L B L A B VA
%5

97. N[00 T _n 3 NGttt et tev;
%6

98. TR 11 o 11 101 151 100 021 101 151,
%1

99. '?' '?' i 'm' 'O' 'n' 'U' R 'z! 'y',
%8

100. Ve e R N - W D e YA N VAN

101. "R Ot B N Rl NG T B’ ']
%10

102.

103. finishNow = false;

104. % Alphabet-Stored for display

Qs ¢ alphabet = [];

106. % Sub Image Dot Checking

107. columnDividers = round(linspace (1, 2200, 30));

108. rowDividers = round(linspace (1, rows, 27));

1009.

110. $Text Operation

111. letterCount = 0; $Letter Count

112. spaceCount = 0; $Spacebar’ Count

113. newLineCount = 0; %New. Line Count

114. newlLine = false; %New Line Indicator

115. endLine = false; %End Line Indicator; no
more letter scaning

116. letterUpperCase = false; SUppercase Indicator

117.

118. for r = 1 : length(rowDividers) - 1

119. rowl = rowDividers (r);

120. row2 = rowDividers (r+1);

121. newLineCount = newLineCount + 1;

122. letterCount = 0;

123. spaceCount = 0;

124.
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125. for ¢ = 1 : length(columnDividers) - 1

126. coll = columnDividers (c);

127. col2 = columnDividers (c+1);

128. % Draw box around

129. xBox = [coll,col2,co0l2,coll,coll];

130. yBox = [rowl,rowl,row2,row2,rowl];

131.

132. axes (handles.axesl) ;

133. pause (0) ;

134. grid on;

135. hold on;

136. hPlot = plot (xBox, yBox, 'r-', 'LineWidth', 1);

137.

138. thisImage = binaryImageCrop(rowl:row2, coll:col2);

139.

140. $% Dot.Checking

141.

142. $-Dot 1

143. Dotl = imcrop (thisImage, [5 1 40 40]); %crop area
for dot checking [x min, y min, wideht, hight]

144. DotlValue = DotChecking (Dotl,2); %Call
DotChecking Function.m

145. %- Dot 2

1406. Dot2 = imcrop (thisImage, [5 40 40 30]);

147. Dot2Value = DotChecking (Dot2, 3) ;

148. % Dot /3

149. Dot3 = imcrop (thisImage, [5 70 40 30]);

150. Dot3Value = DotChecking (Dot3,5);

151. % Dot 4

152. Dot4 = imcrop (thisImage, [45 1 30 30]);

158% Dot4Value = DotChecking (Dot4,2);

154. %-Dot 15

155. Dot5 = imcrop (thisImage, [45 40 30 30]);

156. Dot5Value = DotChecking (Dot5, 3);

157. % Dot 6

158. Dot6 = imcrop (thisImage, [45 70 30 30]);

159. Dot6Value = DotChecking (Dot6,5);

160.

lol. $DotValue

162. DotValuel = (DotlValue + Dot2Value + Dot3Value);

163. DotValue2 = (Dot4Value + Dot5Value + Doté6Value);

164.

165. %Match Letter

166. theLetter = myLookUpTable (DotValuel,DotValue2);
%Get matrix value to find in table

167.

168. %Store Alphabet

169. alphabet (r,c) = theletter; %Store Alphabet here
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170.

171. $Upper Case

172. if letterUpperCase == true

173. alphabet (r,c) = upper (theletter);
174. letterUpperCase = false;

175. end

176. if theletter == '.'

177. letterUpperCase = true; %
178. alphabet (r,c) = ' ';

179. end

180.

181. $Letter and Space Count

182. if theletter == " !

183. spaceCount = spaceCount + 1;
184. else

185. letterCount = letterCount + 1;
186. spaceCount = 0;

187. end

188.

189. $Newline count igk?a .+i;%21:%7a,£3 £a,—a +a,”
190. if letterCount > 1 && spaceCount > 3
191. newLine = true;

192. break;

193=% end

194.

195. $endLine check

| 96 if spaceCount > 15

197. endLine = true;

198. newLineCount = newLineCount - 1;
199. break;

200. end

201. end

202.

203. if endLine == true %finishNow

204. break;

205. end

206.

207. end % loop

208.

209. sentence = [];

210. for 1 = 1 : newLineCount

211. sentence{l} = sprintf('%s', alphabet(l,:)):
212. end

213. set (handles.text3, 'String', sentence);

214.

215. function ProcessIm KeyPressFcn (hObject, eventdata, handles)
216. % hObject handle to pushbuttonl (see GCBO)
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217. % eventdata reserved - to be defined in a future version
of MATLAB

218. % handles structure with handles and user data (see
GUIDATA)

219. figurel KeyPressFcn (handles.LoadImg, eventdata, handles);

220.

221. % --- Executes on button press in voiceReg.

222. function voiceReg Callback (hObject, eventdata, handles)

223. global newLineCount sentence

224. for 1 = 1 : newLineCount

225. tts (sentence(l)); %Matlab suggest char

226. end

227. function voiceReg KeyPressFcn (hObject, eventdata, handles)

228. $ hObject handle to pushbuttonl: (see GCBO)

229. % eventdata reserved - to be defined in.a future version
of MATLAB

230. ¢ handles structure with handles and user data (see
GUIDATA)

231. figurel KeyPressFcn (handles.LoadImg, eventdata, handles);

232.

233. % —--- Exécutes on.button .press in Im2gray.:

234. function Im2gray Callback (hObject, eventdata, handles)

235 global braillelImage

236. imblack = brailleImage;

237. imblack = l-brailleImage;

238. axes (handles.axesl) ;

239. imshow (imblack) ;

240.

241. % ---"Executes on button press in res.

242 . function res Callback (hObject, eventdata, handles)

243 global im2

244 . axes (handles.axesl) ;

245, imshow (im2) ;

246. set (handles.text3, "String', '');

247.
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3. Source code of Braille Translator (Python)

File name: braille_gui.py
Author: skconan, Metini
Date created: 2018/10/02
Python Version: 3.6.1

i

import os

import time

import cv2 as cv

import numpy as np

import tkinter as tk

import constants as CONST

from lib import print_debug

from PIL import ImageTk, Image

from tkinter import filedialog

from text_to_speech import Text2Speech

from braille_image to_english import Braille2English
from braille_image to_thai import Braille2Thai

from braille_english_to_image import English2Braille

from braille_thai to image import Thai2Braille

HEADER FONT = ("Supermarket", 28, "bold")
LARGE_FONT = ("Supermarket", 22)
BTN_FONT = ("Supermarket’, 18)

class BrailleTranslatorApp(tk.Tk):
def _init_ (self, *args, **kwargs):
tk.Tk.__init_ (self, *args, **kwargs)
container = tk.Frame(self)
container.pack(side="top", fill="both", expand=True)
container.grid_rowconfigure(0, weight=1)

container.grid_columnconfigure(0, weight=1)

self.state("zoomed")
self title("Braille Translator")
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self.frames = {}

page = [HomePage, Braille2EnglishPage,
Braille2ThaiPage, English2BraillePage, Thai2BraillePage]
for F in page:
frame = F(container, self)
self.frames[F] = frame
frame.grid(row=0, column=0, sticky="nsew")

self.show_frame(HomePage)

def show_frame(self, cont):
frame = self.frames[cont]
frame.tkraise()
# Update -> Open window before do anything
frame.update()

frame.run()

class HomePage(tk.Frame):
def _init (self, parent, controller):

tk.Frame.__init__ (self, parent)

self.parent = parent
self.controller = controller
self.t2s = Text2Speech("gtts")

i

how _to text = ""How to use program.

Press 1:  Go to home page.

Press 2:  Go to translate braille image to English text and voice.
Press 4: - Go to translate English text to braille image.

Press 4:  Go to translate braille image to Thai text and voice.
Press 5: Go to translate Thai text to braille image.

nnn

Press 0:  How to use program.

tk.Label(
self,
text="\nBraille Translator",
font=HEADER_FONT,
anchor="ne",
justify="left",
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).grid(row=0, column=1, sticky="N")

tk.Label(self, text=how_to_text, font=LARGE_FONT, justify="Lleft").grid(
row=1, column=1, sticky="N"

)

self.grid_rowconfigure(0, weight=0)

self.grid_rowconfigure(1, weight=0)

self.grid_rowconfigure(2, weight=0)

self.grid_columnconfigure(0, weight=1)
self.grid_columnconfigure(1, weight=1)

self.grid_columnconfigure(2, weight=1)

self.key = None
self.controller.unbind("0")
self.controller.unbind("1")
self.controller.unbind('2")
self.controller.unbind("3")
self.controller.unbind(4")
self.controller.unbind("5")
self.controller.bind('0", self.help key)
self.controller.bind("1", self.go to_homepage)
self.controller.bind("2", self.go to b2e)
self.controller.bind("3", self.go_to e2b)
self.controller.bind("4", self.go to_b2t)
self.controller.bind("5", self.go_to t2b)

def run(self):
self.t2s.speech("Welcome to braille translator")

self.t2s.speech("Press 0 how to use program")

def go_to b2e(self, event):

self.controller.show_frame(Braille2EnglishPage)

def go_to_e2b(self, event):

self.controller.show_frame(English2BraillePage)

def go_to b2t(self, event):

self.controller.show_frame(Braille2ThaiPage)

def go_to_t2b(self, event):
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self.controller.show_frame(Thai2BraillePage)

def go_to_homepage(self, event):

self.controller.show_frame(HomePage)

def help_key(self, event):
self.t2s.speech("How to use program")
self.t2s.speech("Press 1 go to homepage")
self.t2s.speech(
"Press 2 go to translate braille image to English text and voice"
)
self.t2s.speech(
"Press 3 go to translate English text to braille image")
self.t2s.speech(
"Press 4 go to translate braille image to Thai text and voice"
)
self.t2s.speech(
"Press 5 go to translate Thai text to braille image")

self.t2s.speech("Press 0 how to use program")

def selection_langauge(self, event):
print_debug("test")

print_debug("pressed’, repr(event.char))

class Braille2EnglishPage(tk.Frame):
def _init_ (self, parent, controller):

tk.Frame.__init_(self, parent)
self.parent = parent
self.controller = controller
self.t2s = Text2Speech('gtts")
self.b2e = Braille2English()
self.image_path = None

self.result_path = None

image = np.ones((300, 300), np.uint8) * 100
image = Image.fromarray(image)
image = ImageTk.Photolmage(image)

self.original_braille_image = image
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tk.Label(
self,
text="Braille Translator",
font=HEADER_FONT,
).grid(row=0, column=1, sticky="N")

tk.Label(
self,
text="braille image to english text and voice",
font=LARGE_FONT,

).grid(row=1, column=1, sticky="N")

selfimage_panel = tk.Label(self, image=self.original_braille_image)
self.image _panel.image = self.original braille image

self.image_panel.grid(row=2, column=1, sticky="N")

text = "Select an image <press 6>"
tk_btn = tk.Button(self, text=text, font=BTN_FONT,
command=self.select_image)

tk_btn.grid(row=3, column=1, sticky="N")

text = "Select output path <press 7>"
tk_btn = tk.Button(

self, text=text, command=self.select path, font=BTN_FONT)
tk_btn.grid(row=4, column=1, sticky="N")

text = "Convert <press 8>"
tk_btn = tk.Button(
self, text=text, command=self.convert_b2e, font=BTN_FONT)

tk_btn.grid(row=5, column=1, sticky="N")

text = "Go to home press <press 1>"
tk_btn = tk.Button(

self, text=text, command=self.go_to_homepage, font=BTN_FONT)
tk_btn.grid(row=6, column=1, sticky="N")

self.grid_columnconfigure(0, weight=1)

self.grid_columnconfigure(1, weight=1)

self.grid_columnconfigure(2, weight=1)
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def read_image(self, path):
image = cv.imread(path, 0)
r, ¢ = image.shape
ratio = 300 / r
image = cv.resize(image, (0, 0), fx=ratio, fy=ratio)
image = Image.fromarray(image)
image = ImageTk.Photolmage(image)

return image

def select_image(self):
print_debug("Select Image", mode="METHOD")
path = filedialog.askopenfilename()
if len(path) > 0:
self.image_path = path
print_debug(self.image_path)
try:
image = self.read_image(path)
self.image_panel.configure(image=image)
self.image_panel.image = image
self.result_path = os.path.dirname(os.path.abspath(path))
print_debug(self.result_path)
except:

pass

def select_path(self):
path = filedialog.askdirectory()
if len(path) > 0:
self.result_path = path

def select_path_key(self, event):
self.select_path()

def select_image_key(self, event):
print_debug("Select Image Key", mode="METHOD")

self.select_image()

def run(self):
self.t2s.speech("Braille image to english text and voice")
self.controller.unbind("6")

self.controller.unbind("7")
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self.controller.unbind("8")
self.controller.bind("6", self.select_image key)
self.controller.bind("7", self.select_path_key)

self.controller.bind("8", self.convert_b2e key)

def go_to_homepage(self):

self.controller.show_frame(HomePage)

def convert_b2e_key(self, event):

self.convert_b2e()

def convert_b2e(self):
self.t2s.speech("Waiting")
prefix_filename = "/braille2english " + str(time.time()[: 10]
if CONST.DEBUG:
if self.result path is None:
self.t2s.speech("Input file not correct”)
else:
res = self.b2e.convert(self.image path, self.result path + prefix_filename +
".docx", self.result_path + prefix_filename + ".mp3")
if res:
self.t2s.speech("Complete converting”)
os.startfile(self.result_path)
else:
self.t2s.speech("Fail converting”)
else:
try:
res = self.b2e.translate(self.image_path, self.result_path +
prefix_filename + ".docx’, self.result_path + prefix_filename + ".mp3")
if res:
self.t2s.speech("Complete converting")
os.startfile(self.result_path)
else:
self.t2s.speech("Fail converting")
except:
res = False
if self.result_path is None:

self.t2s.speech("Input file not correct")
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class Braille2ThaiPage(tk.Frame):
def _init_ (self, parent, controller):

tk.Frame.__init_ (self, parent)
self.parent = parent
self.controller = controller
self.t2s = Text2Speech('gtts")
self.b2t = Braille2Thai()
self.image_path = None

self.result_path = None

image = np.ones((300, 300), np.uint8) * 100
image = Image.fromarray(image)
image = ImageTk.Photolmage(image)

self.original_braille_image = image

tk.Label(
self,
text="Braille Translator",
font=HEADER_FONT,
).grid(row=0, column=1, sticky="N")

tk.Label(
self,
text="braille image to Thai text and voice",
font=LARGE_FONT,

).erid(row=1, column=1, sticky="N")

selfimage panel = tk.Label(self, image=self.original_braille_image)
self.image_panel.image = self.original_braille_image

self.image_panel.grid(row=2, column=1, sticky="N")

text = "Select an image <press 6>"
tk_btn = tk.Button(self, text=text, font=BTN_FONT,
command=self.select_image)

tk_btn.grid(row=3, column=1, sticky="N")

text = "Select output path <press 7>"
tk_btn = tk.Button(

self, text=text, command=self.select_path, font=BTN_FONT)
tk_btn.grid(row=4, column=1, sticky="N")
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text = "Convert <press 8>"
tk_btn = tk.Button(

self, text=text, command=self.convert_b2t, font=BTN_FONT)
tk_btn.grid(row=5, column=1, sticky="N")

text = "Go to home press <press 1>"
tk_btn = tk.Button(

self, text=text, command=self.go_to_homepage, font=BTN_FONT)
tk_btn.grid(row=6, column=1, sticky="N")

self.grid_columnconfigure(0, weight=1)
self.grid_columnconfigure(1, weight=1)

self.grid_columnconfigure(2, weight=1)

def read_image(self, path):
image = cv.imread(path, 0)
r, ¢ = image.shape
ratio = 300 / r
image = cv.resize(image, (0, 0), fx=ratio, fy=ratio)
image = Image.fromarray(image)
image = ImageTk.Photolmage(image)

return image

def select_image(self):
print_debug("Select Image', mode="METHOD")
path = filedialog.askopenfilename()
if len(path) > 0:
self.image_path = path
print_debug(self.image_path)
try:
image = self.read image(path)
self.image_panel.configure(image=image)
self.image_panel.image = image
self.result_path = os.path.dirname(os.path.abspath(path))
print_debug(self.result_path)
except:

pass

def select_path(self):
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path = filedialog.askdirectory()
if len(path) > 0:
self.result_path = path

def select_path_key(self, event):
self.select_path()

def select_image_key(self, event):
print_debug("Select Image Key", mode="METHOD")

self.select_image()

def run(self):
self.t2s.speech('Braille image to Thai text and voice")
self.controller.unbind("6")
self.controller.unbind("7")
self.controller.unbind('8")
self.controller.bind("6", self.select image_key)
self.controller.bind("7", self.select_path_key)
self.controller.bind("8", self.convert_b2t key)

def go_to_homepage(self):

self.controller.show frame(HomePage)

def convert_b2t key(self, event):
self.convert_b2t()

def convert_b2t(self):
self.t2s.speech("Waiting”)
prefix filename = "/braille2thai " + str(time.time())[:10]
if CONST.DEBUG:
if self.result_path is None:
self.t2s.speech("Input file not correct")
else:
res = self.b2t.convert(self.image_path, self.result_path + prefix_filename +
".docx', self.result_path + prefix_filename + ".mp3")
if res:
self.t2s.speech("Complete converting”)
os.startfile(self.result_path)
else:

self.t2s.speech("Fail converting”)
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else:
try:
res = self.b2t.translate(self.image_path, self.result_path +
prefix_filename + ".docx’, self.result_path + prefix_filename + ".mp3")
if res:
self.t2s.speech("Complete converting”)

os.startfile(self.result_path)

else:
self.t2s.speech("Fail converting")
except:
res = False
if self.result_path is None:

self.t2s.speech("Input file not correct”)

class English2BraillePage(tk.Frame):
def init_ (self, parent, controller):

tk.Frame.__init__ (self, parent)
self.parent = parent
self.controller = controller
self.t2s = Text2Speech("gtts")
self-file path = None
self.e2b = English2Braille()
self.result_path = None
tk.Label(

self,

text="Braille Translator",

font=HEADER FONT,

anchor="ne",

).grid(row=0, column=1, sticky="N")

tk.Label(
self, text="English text to braille image", font=LARGE_FONT, justify="left"

).grid(row=1, column=1, sticky="N")

text = "Select a document <press 6>"
tk_btn = tk.Button(self, text=text, font=BTN_FONT,
command=self.select file)
tk_btn.grid(row=3, column=1, sticky="N")
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text = "Select output path <press 7>"
tk_btn = tk.Button(

self, text=text, command=self.select_path, font=BTN_FONT)
tk_btn.grid(row=4, column=1, sticky="N")

text = "Convert <press 8>"
tk_btn = tk.Button(
self, text=text, command=self.convert_e2b, font=BTN_FONT)

tk_btn.grid(row=5, column=1, sticky="N")

text = "Go to home press <press 1>"
tk_btn = tk.Button(

self, text=text, command=self.go to _homepage, font=BTN_FONT)
tk_btn.grid(row=6, column=1, sticky="N")

self.grid_columnconfigure(0, weight=1)
self.grid_columnconfigure(1, weight=1)

self.grid_columnconfigure(2, weight=1)

def run(self):
self.t2s.speech("English text to braille image")
self.controller.unbind("6")
self.controller.unbind("7")
self.controller.unbind("8")
self.controller.bind("6", self.select file_key)
self.controller.bind("7", self.select path key)

self.controller.bind("8", self.convert e2b_key)

def go_to_homepage(self):

self.controller.show_frame(HomePage)

def select file(self):

print_debug("Select File", mode="METHOD")

path = filedialog.askopenfilename()

if len(path) > 0:

try:

self-file path = path
self.result_path = os.path.dimame(os.path.abspath(path))
print_debusg(self.result_path)
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except:

pass

def select_path(self):
path = filedialog.askdirectory()
if len(path) > 0:
self.result_path = path

def select_path_key(self, event):
self.select_path()

def select file key(self, event):
print_debug("Select File Key", mode="METHOD")
self.select file()

def convert_e2b(self):
self.t2s.speech("Waiting")
prefix_filename = "/eng2braille " + strtime.time()[:10]
try:
res = self.e2b.translate(self file_path, self.result path +
prefix_filename, self.result_path + prefix_filename + ".mp3")
if res:

self.t2s.speech("Complete converting”)

os.startfile(self.result_path)

else:
if "doc" in selffile_path.split(".")[-1] or "docx" in self.file_path.split(".")[-11:
self.t2s.speech("Fail converting")
else:
self.t2s.speech('Input file not correct")
except:
res = False
if self.result_path is None:

self.t2s.speech('Input file not correct")
def convert_e2b_key(self, event):

self.convert_e2b()

class Thai2BraillePage(tk.Frame):
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def _init_ (self, parent, controller):
tk.Frame.__init_ (self, parent)
self.parent = parent
self.controller = controller
self.t2s = Text2Speech("gtts")
self.file_path = None
self.t2b = Thai2Braille()
self.result_path = None
tk.Label(
self,
text="Braille Translator",
font=HEADER_FONT,
anchor="ne",

).grid(row=0, column=1, sticky="N")

tk.Label(
self, text="Thai text to braille image", font=LARGE_FONT, justify="left"
).grid(row=1, column=1, sticky="N")

text = "Select a document <press 6>"
tk_btn = tk.Button(self, text=text, font=BTN_FONT,
command=self.select file)

tk_btn.grid(row=3, column=1, sticky="N")

text = "Select output path <press 7>"
tk_btn = tk.Button(
self, text=text, command=self.select path, font=BTN_FONT)

tk_btn.grid(row=4, column=1, sticky="N")

text = "Convert <press 8>"
tk_btn = tk.Button(
self, text=text, command=self.convert t2b, font=BTN_FONT)

tk_btn.grid(row=5, column=1, sticky="N")

text = "Go to home press <press 1>"
tk_btn = tk.Button(

self, text=text, command=self.go_to_homepage, font=BTN_FONT)
tk_btn.grid(row=6, column=1, sticky="N")

self.grid_columnconfigure(0, weight=1)
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self.grid_columnconfigure(1, weight=1)

self.grid_columnconfigure(2, weight=1)

def run(self):
self.t2s.speech("Thai text to braille image")
self.controller.unbind("6")
self.controller.unbind("7")
self.controller.unbind("8")
self.controller.bind("6", self.select file key)
self.controller.bind("7", self.select path key)

self.controller.bind("8", self.convert_e2b_key)

def go_to_homepage(self):

self.controller.show frame(HomePage)

def select_file(self):
print_debug("Select File", mode="METHOD")
path = filedialog.askopenfilename()
if len(path) > 0:
try:
self.file_path = path
self.result_path = os.path.dirname(os.path.abspath(path))
print_debug(self.result_path)
except:

pass

def select_path(self):
path = filedialog.askdirectory()
if len(path) > 0:
self.result_path = path

def select_path_key(self, event):
self.select_path()

def select file_key(self, event):
print_debug("Select File Key", mode="METHOD")

self.select file()

def convert_t2b(self):
self.t2s.speech("Waiting")
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prefix_filename = "/thai2braille_" + str(time.time())[:10]
try:
res = self.t2b.translate(self.file_path, self.result_path +
prefix_filename, self.result_path + prefix_filename + ".mp3")
print_debug("Result:" res)
if res:
self.t2s.speech("Complete converting”)

os.startfile(self.result_path)

else:
if "doc" in selffile_path.split(".")[-1] or "docx" in self.file_path.split(".")[-11:
self.t2s.speech("Fail converting”)
else:
self.t2s.speech("Input file not correct")
except:
res = False
if self.result_path is None:

self.t2s.speech('Input file not correct”)

def convert_e2b_key(self, event):

self.convert_t2b()

app = BrailleTranslatorApp()

app.mainloop()
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