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Optical Character Reader of a Braille
Unicode System for the Blind

Arvin R. De La Cruz, Reginald D. Legaspi, Zildjian L. Mergilia, Mare Oliver P. Otawa

ABSTRACT— This steedy aspives to innovare braille sysiem by
_applying the fast coping technological advancewent of the world
1o ¥. BratWe is @ code - & system of dots that rapresents the letters
Imifividwals cem axe

effectivencss. The blind and visually impaired does mot only
mu\emnndbooks.uﬂda.umuubliﬂwdwhls.
physically written papers and signage are just few of those
that have little to mo use for the blind and visually mpaired
ta wse. Their touch is the most important facior for them o
read ssd interact with their surroundings which is why
people started to invent edectromic devices and applications
which communicate with computers and phones in order S0
pravide and belp them in using compulers and phones,
although it is a sokstion for them to commamicate & is oaly
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for digital or non-physical means only, this meass they are
Joft behind wiven it comses to physically written, printed ar
displayed words. Refreshable braille displays are currestly
available on the markes this day. These displays are mastly
used in computers 10 output = text, which means it is oaly
fimitad to display computerized text. The beaille system uses
six dots to repeesent a certain character. Therefore, there will
be two (the possible states of the dots, oa/ofl) mise to the
power of six (the number of dots) combimations which is
squivalent 10 64, Therefore, a beaille system with 6 dots is
capable of displaying 64 differemt characters. Optical
Character Recognition & a technology that is widely used
nowadays in various fields. Optical Character Recognitica,
or OCR, is a technology thst enables you to conven
differemt types of documemts, such as scanned paper
docaments, PD¥ files or images captured by 2 digaal
camera into editable and searchable data

mpm\mmldlikctomﬁlis|od|noloow
&wbpamumthﬁllhﬁhwmimmﬁw
the oulside world, and project those texts using @ braille
displzy. Blind and visually kmpaired individual needs 10
mammmmn&linwcw
snda(y.tnyuenpidlyleﬁheﬁidby&cmldgmﬂnof
education system. Admit it or not, people with disabilicy,
Mmmmlm‘tmmanmm
smm“mm.himmdmmhting
@ilﬁy,k&bmk'shtdl’otmmmmdamy
materials that students use on schools, especially in reading.
Mayh&uvmmmmmﬂuobmlewwt
hwp«mumummmwmcm
mm,nbo-bomleﬁbeh'nﬂ.&oﬂvebigqumﬁonk
mitmgiwnmam“mydmdrm-ﬁnmm
noed of a device that will help wm to study? As a solution
to that, the want 1o develop an Optical Character
Reader of a Brailie Unicode System for the Blind to help
mmudlymdpthmdmmdohﬂmwmwm&oﬁm
mpinm-kingwlrmdymesy.uwmahoms
Mmmphmmmmduhobclnmeﬁddof
Braille devices and hopefully, the time will come that there
ﬂmmv&nlyﬁnp-kedindivldlnl&n&wﬂlbcleﬁ
behimd in this society where disability is & discase and
education is most Important.

n METHODOLOGY
A. Method of Research
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To lmprove human conditions of visaally impaired
persons, the pmpomnuusedapplledmddcvolopnenal
MMMWHMMWMM.R
focumwwlmmaiulmsﬂu‘illiww
mmm»mkmh@.hhmm
snalysis and solving social snd real-life probdlems and
MQW&MQIWMHWMM
of the rescarch commumities'
kmowledge, and methods, It is used o find solutions to
emmwmwm
rather than to acguire kmowledge for knowledge's sake.
mmwummmm.mmh
loa:pecmcpmblunnnﬁomsﬁaslodcwhmwmora
specific product that involves refining the solution 1o
peoduce @ swbstance that will be effective, safe and
mpulingndmnhmuﬁeumham:ely.dm-
effective way,

B. Data Gathering Procedure

Mlksimmwn&nhmﬁnbouww&e
mt«n&edﬁniﬁmofﬂuAnlEthm
mmmnuam»mmwﬁ
the institution. The questionmaire will be scored, tadlled snd
tabufated. The propoments and instructors of the institution
wiﬂg.idcdnpamlmlvndbruwnglhogim
questionnaires.

. RESULTS AND DISCUSSION
e. Funclionality testing for Optical Choracter Recognition
¥ v
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Tabie | shows the functionality of the OCR with a total of
tmlngdm.TheMnmimMywnd
bcsedoathcfncm:ﬁmmmdduingmus&gpeﬂod
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Figure 2. Protetype of the Project
Plgmzﬂ-owsuwmtypeotmem‘ that
m&emnhsymmd&emmamlhn

undergoes Optical  Chamcter Recognition wheress the
mhauvﬂbmﬂ-lﬂg-ﬂ&ewd&ﬁm
mtmmwi’nm:uauﬁmnhmd
mim&ﬂleSCll.thbmﬁklsahorudby&e
Rspbaryﬁs-anmfadnm-w@eech

ﬂnkmbcryﬂmmemdemycelloflhe
bnilcbymdhgdunﬁunlhmmyemodu:wmdun
w»&cm-mmmudnulklﬁsmtonis
used 10 determine the rotation noeded for the servo matoes
hmnbeoompoﬁﬁu.Tthpburwaillmd
mhmhmmﬁmwmmmm
forﬂ:edesindmgie.Awhulwﬂhmllnedoniu
Mi«bwdll:timbyh.omomahngwlmm
mymﬂemmmuemmqmdmlm
pistons that serves as the individual dogs. A rumble motor
then vibrates to provide s haptic feedback to a5 the wser

As-mkaduvwd\oekingt’nmmynnﬂem
umMn@inbmmﬂmwmiﬁmko&oinod.
&emryqlemnomneuadloamldplexecm
is then connected 1o the Raspberry Pi

b. Weighted Meon (W) and Verbal Interpratasion (Vi) of
Srudents, Staffx, and IT Practitioner for Optical Character
Mdﬂhﬂlcmammhrhﬂlwmmg
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Table 2 shows the respondents result of the sssessment, It
shows the results of the device based on its
functionality. Accuracy table shows the evaluation of the

Students which is Good, a8 WM of 3,70 for the Seaffs which
is Good amd WM of 4.20 for IT Pracsitioners which ts Good
o, “Converied text is complete™ bas 2 3.60 WM for
students and 3.50 WM for the Staffs and 4.20 WM for 1T
Practitioners which are both Good, “Weords/Words are casy
10 understand has both 4.20 WM for the Students, 4.10 for
Staffs, and 4.50 for IT Practitioners wiich indicstes Good
verbal interpresation. This implies that the developed device
meets the functionality specification and requirements of the
respomdenis in terms of different critedla made to be salkd
that the device is fumctional,

c WWM(WMWV«MW«M(W)J
Students and Staffs of ATRIEV, and IT Proctivioner for
Opvical Character Reader of o Braille Unicode Sysiem for

the Blind in terms of Efficiency
Sesderes r'_'_:?__
EMciency W
T O E AR
on a daiy
3 iW |6 [ 3® | &
Pl e devica
O St
G | IW T BRLEEN
Lepeet

Table 3 shows the evaluation of the respondents which
are Students and Staffs on Optical Charncter Reader of a
Braille Unicode System for the Blind om the criteria of the
Efficiency. It is evalusted using two (2) criterfa 1o nssess if
the device can efficiently be used by the users specifically
the life span of the device and the ousput rate of it
Efficiency evaluation table shows in terms of how long the
device will Iast on daily basis usage, achieve a 3.90 WM
with a VI of Good snd 4.00 WM with a V1 of Good for the
staffs and 2 WM of 4.10 for IT Practitioners which Indicates
Good interpretation. Measuring the characters thst the
device cam oufpul at 3 time prodaced a WM of 3.80 for both
Students and Staffs and IT Practitiomers that indicates 2
Good Interpretation.

This implics that students, staffs and the IT Practitioners
agreed that the doveloped device s sppropriste o use,
effective and efficient based on their needs in their everyday

d. Weighted Mean (WM) and Verbal Interpretation (Vi) of
Studenty and Staffs of ATRIEV, and IT Proctitioner for
Optical Character Ryader of @ Braille Unicode System for
the Blind b terms of Portability

POLYTECHNIC UNIVERSITY OF THE PHILIPPINES
COMPUTER ENGINEERING DEPARTMENT

ISSN: 22773878, Volume-8, Isswe-154, June 2019

Tnblalshvm&emhulonof!hcww
Optical Character Reader of a Brallle Unicode System for
the Blind on the criteria of poreability. Portability table
MMNMMMM&?«MW:M
weight of the device scores & 3.90 WM that hes 3 Verbal
Interprotation of Good for students, & WM of 3.70 that
indicses Good interpretation for the staffs and 2 WM of
3,10 with #n interpretation of Fair for the IT Practitioners.
The overall size of the device produced 8 WM of 4.60 which
is Very Good, 3.30 which is Fair and 3,70 WM which &
Godfwsnﬁ.MleaiﬁmmW.AM
the results are not that high the oversil WM reach a Good
interpeetation with 2 WM of 3.70 so we can conclude that
the device portability was met.

) 4 WMMMMOMI’GMIW/W)U
Stwdents ond Staffs of ATRIEV, and IT Practitioner for
Opical Character Reader of a Braille Unicode System for
the Blind in terms of Cort-Effectivencss

[~ Jun B — s S S e~

]
]

V|
et
Table S shows the evaluation of the respondests to
Optikal Character Reader of & Braille Unicode System for
the Blind on the criterin of portability. Cost-effectivencss
table shows that the components cost got a WM of 4.50 and
a verbal interpresation of Very Good for students, a WM of
A.70 which is Very Good for staffs, and 2 WM of 4,60
which indicstes a Very Good interpretation for [T
practitioners This implies that both the studenss, staffs and
the IT practitioners agreed that the developed device is a
cost-effective one. This is wvery importsst now that as
technology arises, its price also gets bigper.
£ Overall Weighted Mean (WM) and Verbol Inferpretation
(Vl) evalwation for Optical Character Reader of a Brafile

LLE
LEL
s

Unicode Sysfem for the Blind
T w =
Vinttne T
poesy | 37| & | EAERELARS
Dadrey B IEEELANE
o iRl
[ o | & B AL AR:E
"'m‘n T L L

(3

Table 6 shows that the overall based on the four variables
got &8 WM of 4.10 and a verbal interpresstion of Good for
students, a WM of 4,00 which s Good for staffs, and 2 WM

Eracisens of 4.03 which indicates a Good interpretation for 17
Povtebiy | W0 W — practitioners This implics that all the type of rospondents
xTTTTWT L agreed that the developed devics is ¢ffective in term of the
ITw o [3w ¥ T aw | 6 | varisbles mentioned.
el O AR AR AR RE: B
PV 8.
tve vz Migercr Engreezrary
Retrseval Nuodber: AJ Q200021 541 I PCBETESP 106 & &2:1 Pablicarioe
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ANOVA is 2applied. The results of the application of the test
al‘lislcswﬂlbcmmd.lnddismsmdbduw:

Table‘ls.n—ryotznhﬂo.ofmw

Variabies Searce of e Naas v [
Accuraey R E 3 e Ys——
T | 1o | 2] ame
'—gwg_-?_w e ;1; 3 EE 3 ==———
W?E :g E ::: X351 | 0007 | Regocwd
e ::.:: % f:’ us % | jyee—)

rawvmuunm-minmmmm
of accurncy, efficienay, portability and cost-effective of the
wuwwor.mumsmfw

Reader of a Beaille Unicode System for the Blind meets the
specification asd requirements of the respondents in terms
of Accuracy
2. Effictency

Table 7 shows that there is a difference in the evalustion
of the Stedents, Staffs, and IT Practitioners in Optical
Character Reader of & Braille Unicode System for the Blind
between groups snd within groups wsing one-way ANOVA.
The computed valpe of P = 0,026 which is less than the 0.05
hvtlofs"uiﬁe.eom&.ullhmmmh
of the rejection of the null hypothesis indicates the
diﬂutneeso(evnluaﬂonmlhﬂhmmhmof

emcm\cysinoeﬂnmmnotkmue In terms of
tochmical openation of the devics except the IT Practitioners.

2. Portabillty

Table 7 shows that there is a difference in the evalustion
of the Stadents, Stafl, and IT Practitioners In Optical
Cheracler Reader of 2 Braille Unicode System for the Blind
mmmmmmm-wmovn
The computed vahee of P = 0,005 which is greater than the
0.05 level of significance accepts the null hypothesis.

T\em-kof&enon—cqioaiouofbenmllypm
Inmumkyofmmmdmm
of respondens which flrther proves thar the Optical
ChmMofa&ﬂkumsmkthmH

Rrvrseval Mywber: A10M0RISE T3] FOBEILSP

meets the specification and requirements of the respondents
in terms of Portability.

4. Cort-gffectiveness

Tﬁh?MMMbndi&miﬁemluﬁm
of the Students, Seaffs, and IT Practitioners in Optical
Chumkadarofn&dllel!nimdcwtmmmind
Mmaﬂvﬁhhm-ln‘m-w ANOVA,
The computed value of P = 0 which is less than the 0.05
bevel of significance sccepts the nall hypothesis. The result
of the rejection of the null hypothesis indicates the
differences of evaksation among the three groups of
respondents which tells that there is a differesce in terms of
kmowledge or experience in cost among the groups of
respomdenes.

v, CONCLUSIONS

Onthemoflhcfongaingsfwﬂamﬂodhpw

following conclusions were made:

l.mmmimm.wum
ONQIMMoleIhUMSM
for the Blind sign the SDLC followed the Systemn
engineering procedure with the steps of Defining
Requirements to lemize the specificstion and needs of
farget client, leration of Integration and Testing for
the coding, designing. snd prototyping
until customer satisfaction then Deployment to the
diunmdlhmmmwilhelpm
provide the highest satisfisction of the users.

2. The result of the assessment of Students, Staffs. and
IT Practitioners 1o the accurscy. efficiency,
portsbility, and cost of the Optical Character Reader
of a Braille Unicode System for the Blind is Good
therefore recommended for implementation. ’

3. There is a significant difference in the assessment of
the Students, Seaffs, and IT Practitionzrs on the Braille
Unicode System using Optical Character Reader for
the Blind In terms of efficiency, portability and cost-
effectiveness while there is no significant difference in
terms of sccuracy.

4. Based on the problem encountored during the
development of the device, the rescarchers need to
cansider all the componests by making sure that the
critoria that need to meet will satisfy the requirements
of the device.

5. The problem encountered was solved by adding
functlonality similar to the functions the beneficiary
w55 which they recommended as a solution to the
prablem.
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