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Design and development of banana fiber degorticator with wringer {Article)

Tenerife, P.M,; Jr. =, DelaCruz, AR = Arce, AC.M. &, Pabularcon, MAN. & Ortega, KM.D. g,
Rafallo, RLR
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Abstract =  View references (9)
The demand for fiber a5 raw ratenals to make various products is increasing. It can be extracted from the seed,

leaves, fruits and stem of a plant. Banana is one of the leading fruits grown in the Philippines. It provides food and a
source of industrial raw materials. Aside from the fruit, banana blossom and its trunk pith that can be eaten, natural
fiber can be extracted in the trunk (pseudo-stem) that is usually thrown as waste after the harvest season. The study
#ims to develop a machine that can extract fiber in 3 pseudo-stern which can be used in handicrafts, ropes, clothing
and other products. A protolype was designed, developed and was tested for banana trunk fiber extraction. During the
extraction process, the stem which is A5.72 am in length and 1 cm thickness is fed manusdly in the prototype machine,
Fiber is extracted from the pseudo-stem using a decortication procsss where 3 roller with scratched surface is
compressed Into a stationary bar that will crushed and scraped the trunk. During the decortication process the banana
stem is also undergoing the wringing process wherein the fiber lwﬁs Its water content. The extracted fiber ks already
dried agd:can be used in‘making domestic produdts. However, to h3ve 3 good quality fiber, after the process, it should
be washed and dried. ReSults indicated that the recovesy rate of the banana fiber has incresse by 2-3% in an average of
35.5 em pseuda-stem. The device has @ great potential and should be used for the growing fiber industry in the
country. © BEIESP.
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Design and Development of Banana Fiber
Decorticator with Wringer

Pedrito M. Tenerife Jr., Arvia R. De La Cruz, Alexis Christellene M. Arce, Ma. Arianne N.

Pabularcon, Kathleen Meriel D.

A@w—mwmmamnm.umm
variows products is increasing. It can be extracied from the seed,
l«un,ﬁutcmmafaphm Banane is one of the leading
Jruits grown in the Philippines. Ilmvldaﬁwdamiamnrceof
industrial raw materials. Aside from the frult, benana blossons
Mmmhm&amhmwﬂbwunk
mmdiuth:mk@xado—m)ﬁukmcﬂthna
waste afier the harvest season. The study wims to develop a
mmhlacthnmmﬁbaiuam which can be

Woowmmwwmmfwm
trunk fiber extraction. During the extraction process, the stem
wlaiclnisls.ﬂcuhlugnhaﬂlmdddmkﬁdw
in the prototype machine. Fiber Is extracted from the pseado-
mudngadmrﬂmb-mﬂmardhrmw
sud‘mismprmhmamw“uwmm
Wdem&bmgﬁckwrﬂodummm
stem uwmmm»mmmwm
loses its water content. The extracied fiber is already dried and
can be used in making domestic products. However, to have a
good quality fiber, afier the process, it should be washed and
MMWMMWWQIWMM
Mhmby&)%ﬁumq{?ﬂw% The
dcﬂccknnmmwdmukudfuﬁemﬁqg
ﬁbwinﬁwyhﬁacum

Mfam—mﬂa,w“m,mm
wringing process

L INTRODUCTION

T'hcdcmndsforlhcuscofmnnalﬁberstopmdnec
clothes, carpets and other handicraft products have grown
tremendously. Various plants are used as a source material
for fiber to meet the demands. It is extracted from fruits,
stem, and leaves of various plants, In the Philippines, a
natural source of fiber is coconut, water hyacinth, pineapple,
abaca, Alotofmalﬁouhasbcmgiventodlesephms.
However, banana (Musa sapientum) which resembles and
closely related to abaca (Musa texiilis) is also a good source
of fiber,

Philippines is one of the largest producers of banana in
the world. Also, banana is the fourth largest commodity that
iabaingpmduoedinﬂw?hﬂippimsnentopaddyrice,
coconuts and native pig meat. With the large scale of banana
thmisbcinghawcstedmeamtmmaealotofbman
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stemsthmcanbeuscdtopmduccbnnmﬁbetandhelp
local bunana farmers for their livelihood.

1L BANANA FIBER CHARACTERISTICS AND
PRODUCTS
Physical Properties
anaﬁberhasgoodmodndmofelasﬁa’ty.temﬂe
strength, and stiffness [8].
Other characteristics includes I2):
® Appearance of banana fiber is like that of bamboo fiber
and ramie fiber, but its fineness and spinnability is
betier than the two.
. 1’hecbunicaloomposixionofbmmﬁbcrisoellulose,
hemicellulose, and lignin,
It is highly strong fiber.
It has smaller elongation.
nhassomewlntshinyappeunmedepnﬂinguponthe
extraction & spinning process,
e Itis light weight.
. khassunngmoistumnbwrpdonq\nﬁty.ltlbwrbsu
well as releases moisture very fast,
¢ It is bio- degradable and has no negative effect on
envkonmcntandtlmscanbcoategorimdascco—
friendly fiber,
Its average fincness is 2400Nm.
It can be spun through almost all the methods of
spinning inciuding ring spinning, open-end Spinning,
bastﬁhcrspim:ing.mdsmni-wormdspimh:gamong
others.

Chemical Composition

The chemical composition of banana fiber is cellulose
(50-60%), hemicelluloses (2530%), pectin (3-5%), lignin
(12-18%), water soluble materials (2-3%), fat and wax
(35%) and ash (1-1.5%) [7].

Products

Because of it being biodegradable, banana fiber is use in
different products like yarn, fabric, apparel, paper and paper
mndepmdnﬂs.handicmﬁsamlindnsnialpmposes 91

As stated by Mr. Romeo O. Bordeos Jr. global
compdixivmsohhe?hilippimmnmﬁbasdepcndonme
aocuracyofclas.s‘iﬁcationandgmdingofﬁberspmduced[l].

Hi. PROTOTYPE DEVELOMENT

’l'heprowtypeuswmeoomeptofmtofoedsyslemn
consists of keypad, LCD display, rollers, contaipers,

L
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AN EFFICIENT LOCALIZATION SCHEME FOR MOBILE WSN

emergency stop and conveyor. Keypad was the component

G used to control the whole system. The numbers in the
keypad corresponds to the following tasks: (1) Automatic,
(2) Manual, (3) Motor (On), (4) Motor (Off), (5) Conveyor
(On), (6) Conveyor (Off). Banana pscudo stem is fed into
the prototype. The roller, serves ag decorticator and wringer
e at the same time, was used in stripping the medium. It
undergoes adjustments depending on the size of the medium
to be fed. The decorticated banana pseudo stem will then fell
onto the conveyor. Excess water of decorticated banana
pseudo stem that falls in the water container is monitored by
a water level sensor. The conveyor brings the decorticated
pseudo stem into the output containgr. All components are
connected to a micro-controller unit. The Liquid Crystal
Display (LCD) is used for the monitoring the current stage
of the process.
Block Diagram
cm~ A. . SU - -{ wo I
[omewsney | | |
g bunon | | A Deoatiaar
=L e | L{“.‘.::rl
| e | Lm - sundll
=R
=] 5+ = ‘@J“{__L“‘“’:} M Fig 2b Display
— =]
[ o | V.  TEST RESULTS AND DISCUSSION
(__E;E_ B Forinidaltestingoflhcpxomypc,thepmponenmmeda
i Block constant motor speed, and length and thickness of the stem
ig- 1 ey tnde(euninethcmctdisnncaotthotworouusneededto
= Fig. 1 shows how the prototype o e achnmmehxgmsxﬁbareeomymnge.
connected. The machine is controlled by a microcontroller Table I Initial Testing
Arduino Nano. It has an option whether automatic or Thickness Distance Fiber
manual (user operated). Once a banana stem is placed into Length of of the Metor | @ ive recovery
the machine and the photoresistor (LDR) scnsed it his will the stem i Speed | s ks
un'nonthewholemachine.Tbcdecorﬁmtoramiwringurm 2800 No fiber
powered by an AC motor to extract the banana fiber. The 45.72 cm 1 cm rpm 8 recovercd.
extracted fiber will go onto a conveyor belt and transferred 2800 0.01% -
on a bucket. The extracted water from the stem goes in a 45.72 cm 1 cm pm 7.62 mm 0.05%
container monitored by a sensor, Warning and status of the 4572 1 2800 7.112 0.1% -
system is displayed on the LCD. An emergency stop button e o = rpm mm 0.3%
isincludedwmmot’fthewholesystnmonccneeded.‘rhc
banana fiber extracted will be dried under the sun. After the mitial testing, it was observed that it can
decorﬁeateandwringbmtherewasapmblmwﬁhdn
Iv. EXTRACTION MACHINE motor because it siops in the middle of the process. The
o < o drive the
Major components of machine are roller, motor, motor that was used doesn t have enough torque to
conveyor, and the display. Fig 2a and 2b shows the actusl rolless continuously. The solution is to add another motor to
machine. increase the torque.
B Table IL. Fiual Testing
Length | Thickness Moter | Distance Recovery
of the of the S i of two cata
stem stem rollers
—~
I
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355 1 2800 7.0 Fiber
.3 Cm <cm 3 N
pm (2) - 0.4% - 0.5%
2800 Faber
Se 3
e e pm (2) | 65 mm 0.6% - 0.7%
2800 Fiber
35.5 1 52
cm am pm (2) mm Joovered.
2800 Fiber
35.5cm 1cm 4.0
pm (2) s

Thcﬁnallcstmsuhsxhowtbatlbemllcrshouldbe‘lmm
apan&omuchothcrand2motorsarcnoedudwexmuhe

Vi. CONCLUSION

The developed Banana Fiber Decorticator with Wringer is
efficient, Bygivingaucuﬁontoltwmomrspeedmdthc
distance of the roller there is an increase in the production
rate of the banana fiber. The application of the conveyor
and feeder reduces the time and effort of the user.
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Abstract v View references (3)

—This study aspires te innovate bralile System by applying the fast coping technological advancement of the world to
it. Braille is 2 code — a systemn of dots that represents the letters of the alphabet and that visually impaired individuals
can use to read independently. As Braifle Technolagy is fast growing; more and more people with visual impairment
cannot afford to bought one. Thus, the proponents crealed a protolype, a portable and  lot cheaper braille device that

chooses as an output. This is made possible by Optical Character Resognition (OCR) technology that the proponents
used In Raspberry Pi. The OCR is respansible for the image processing that will convert the image captured into a text
file. The text file will then be processed again to send signal to the seqo motor that is responsible for pushing the
braille calls needed. The device also includes motor guide for carrect gexnning of the physical text documents. The
device will perform the task quickly that will surcly help visually Impaired individuals to caslly read reading materials,
This system is conducted to provide another solution on problems about reading for blind and visually impaired
individuals and to provide cheaper device for them. It will contribute not only to the community involved but akso in
the technological industry in the Philippines. @BEIESP.
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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. Mergilla, Mare Oliver P. Otawa

ABSTRACT— This sty aspires to innovare brailie System by
applying the fasi coping technological ndvancenent of the world
fo it Braille &s u code — a systent of dois that represents the letters
af the wipltabet and that visually impaired individuals con use (o
read independently. Ay Brailly Teclhnology is fust growing, maore
and more people with visnal impuirment cannot afford to bonght
o, Thus, the proponents created u prototype, o portable and o
ot cheaper braille deviee thai will Ielp  individuals  and
institations jor their reaing cliallenges. The proponents created
o braille display that comes up with a scanmer that will scan
physical sext docaments thow process it te beconte an anipni as o
braille cell. It also comes up with o textdo-speech conversion
which will become an option for the invelved persan on what will
lre or sice chooses as an ougput. This is nunle possible by Opiical
Characier Recognition (OCR) technology that the proponcnty
used in Raspberry Pi. The OCR iy responsible for the image
processing dud will convert the image captured into o text Jile.
The text file will then be processed aguin to send signal to the
servo mmotor that is responsible for pushing the braifle cetly
needed. The device alse includes motor guide for correct
Scauning of the physical 1ext docamenis. The deviee will perform
e tash quickly that will sarely help siseally impaived individuals
fo easily read reading muveriols. This sistem is conducted (o
provide arother solution on problems about reading for blind
and viswally impuired individuals and (o provide cleaper device
Jor tiem. 1l will contribuse not only to the comnunity involved
but alse bu the rechnological industry in the Philippines.

Iadex  Terms—  braille, optical  character recognition,
sasphernty pi, Braille, Unicode System, Oprical Character Reader.

E INTRODUCTION

Reading is always 3 challenge for the blind and the
visually impaired where they only rely on special books and
items that sre limiled in availability and
effectiveness. The blind and visually iimpaired does not only
struggle to read books, articles, or any published materials,
physically written papers and signage are just few of those
that have little 10 no use for the blind and visually impaired
to use. Their touch is the most important factor tor them to
read and interact with their surroundings which is why
people sturted to invent electronic devices and applications
which communicate with computers and phones in order to
provide and help them in using computers and phones,
although it is u solution for them to communicate il is only
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for digital or non-physical means only, this means they are
left behind when it comes o physically written, printed or
displayed words, Refreshable braille displays are currently
wvailable on the markert this day. These displays are mostly
used in computers to output a text, which means it is only
limited to display computerized text. The braille system uses
six dots to represent a certain character. Therefore, there will
be two (the possible stares of the dots, on/off) raise to the
power of six (the number of dots) combinations which is
equivalent to 64, Therefore, a braille system with 6 dots is
capable of displaying 64 different charscters. Optical
Charucter Recognition is i technology that is widely used
nowadays in various fields. Optical Character Recognition.
ar OCR, is a technology that enables you o convert
different types of documents, such as scanned paper
documents, PDF files or images captured by a digital
camera into editable and searchable data,

The proponents would like to use this technology o
develop a system that will be able 1o recognize exis from
the outside world, and project those lexts using a braille
display. Blind and visually impaired individual needs to
have a proper education just like us. But in our current
society, they are rapidly left behind by the rapid growth ot
education system. Admit it or not, people with disability,
especially blind individual can’t cope on a normal education
system that we have today. It is not because of their thinking
capability. il is because it's hard for them 1o use and apply
materials that students use on schools, especially in reading.
Maybe there are some who can overcome that obstacle with
the help of available Braille devices in the market but. there
are many also who are left behind. So the big question is
was it enough given that thece are many children who are in
need of a device that will help them to study? As a solution
ta that, the proponents want to develop an Optical Character
Reader of a Braille Unicode System for the Blind 1o help
them easily read printed materials that will became the first
step in making their study patterns easy. It will also serve as
the first step in the development of technology in the feld of
Braille devices and hopefully, the time will come that there
are no more visually impaired individual that will be left
behind in this society where disability is a discase and
education is most important.

1L METHODOLOGY
A Methad of Research
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Figues 1 Ressarch Pacaoign of the Froject proposal

To improve human conditions of visually  impaired
persons, the proponents vsed applied und developmental
research, As an applied and developmental research study, it
tacuses (o solve practical problems that will improve human
conditions rather than 1o acquire knowledge, 1t focuses on
analysis and solving social and real-life problems and
generally conducted on a large-scale basis. It uses some part
of the research communities’ accumulated theories,
knowtedge, and methods. It is used to find solutions 1o
everyday problems, and develop innovative technologies,
rather than to acquire knowledge for knowledge's sake,
Onee an applied research has identified a workable solution
to a specific problem the focus shifis o development of a
specific product that involves refining the solution to
produce a substance that will be effective. safe and
appealing and con be manutactured in a timely and cost-
effective way.

8. Data Gathering Procedure

Permission to conduct the research will be secured by the
proponents from the administeator of the ATRIEV where
questionnaires will be distributed to the chosen sample of
the institution. The questionnaire will be scored, tallied and
tabulated. The proponents and instructors of the institution
will guide the persons Involved for answering the given
questionnaires.

1L RESULTS AND DISCUSSION

o, Funcuanality resting jor Uptical Character Recognition

Fractmmal Fiest S ik Fearts
iy Tening Terting Tesing Testing Tosting
Agpiomn Apgeomim [r——— Apgioan
e wnaps Mr kg e agr Mo wvage
L= W e B orew W
¢ OOR wmay FRRp— CosrTaks oaaTno i
Racber
P Y B RccRrcy O éccurecy . scorey Basuracy
B aan .
: [ =l o 500 w0, w33%
Cann 2 -
hau Sl Seveath Finw
Testmg Teating Tesmg Testing
A N A A
e L e snage e e
coneted = sl = s o .0
imzpe Courerms oIy Courvenie
aocrey " aiennacy acmery fsceacy
“ - T e - S0
§$4% :

Table | shows the functionality of the OCR with a total of
8 testing done. The results are approximately computed
based on the factors that are used during the testing period.
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Figure 2, Prototype of the Pl'(;jec(

Figure 2 shows the prototype of the project  thal
showeases the braille system and the OCR and Camera that
will store all the scanned documents. The device uses an §
megapixels Raspberry Pi Cam that is installed (o the
Raspberry Pi, this makes it possible for the user to scan
physical texts from documents or printed materials, then
will be processed by the Raspberry Pi, The scanned image
undergoes Optical Character Recognition  whereas the
Output is a text file containing all the converted data from
the image. The Raspberry Pi then reads this text file and
converts it 1o Braille ASCILL. this text file is also read by the
Raspberry Pi as an output for the text-to-speech

The Raspberry Pi checks the position of every cell of the
braille by reading data from the rotary encoders which are
attached 1o the servo motors on each cell. this position is
used o determine the rotation needed for the servo motors
to rotate to the correct position. The Raspberry Pi will send
signals to the PWM Serva driver to rotate the serve motors
for the desired angle. A wheel with magnets lined on its
outside wall is driven by these servo motors along with the
rotary angle sensors, these magnets attract and repel the
pistons that serves as the individual dots. A rumble mator
then vibrates o provide a haptic feedback o as the user
navigates through the device.

As a feedback and error checking the rotary angle sensors
are read again to ensure that the correct position is obtained,
the rotary angle sensors are connected (o 3 multiplexer that
is then connected to the Raspberry Pi,

b, Weighted Mean (WM) and Verbal Interpretation (V) of
Stvdents, Sraffs, and 1T Practitioner for Optical Characier
Reader of a Braille Unicode Svstem for the Blind in terms af
Accuracy
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Fable 2 shows the respondents result of the assessinent. It
shows the results of the developed device based on its
functionality, Accuracy table shows the evaluation of the
“Correct characters are displayed™ with the WM of 3.50 for
Students which is Gool. a WM of 3.70 for the Staffs which
15 Good and WM of 4.20 for 1T Practitioners which is Good
oo, “Converted text 8 complete™ has a 3.60 WM for
students and 3.5 WM for the Staffs and 4.20 WM for IT
Practitioners which are both Good. “Words/Words are €asy
to understand has both 4,20 WM for the Students, 4.10 for
Stafls, and 4.50 for [T Practitioners which indicates Good
verbal interpretation, This implies that the developed device
meets the lunctionality specification and requirements of the
respondents in terms of different criteria made to be said
that the device is functional.

¢ Weighted Mean (WM) and Verbal Interpretation (V1) of
Students and Staffs of ATRIEV, und 1T Practitioner for
Optical Characier Reader of o Braille Unicods System for
the Blind in terms of Efficicncy
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Table 3 shows the evaluation of the respondents which
are Students and Stafts on Optical Character Reader of &
Braille Unicode System for the Blind on the eriteria of the

Efficiency. It is evaluated using two {2) criteria to assess if

the device can efficiently be used by the users specitically
the life span of the device and the ocutpui rate of i,
Efficiency evaluation table shows in terms of how long the
device will last on daily basis usage, achieve a 3.90 WM
with a V1 of Good and 4.00 WM with a VI of Good for the
staffs and a WM of 4,10 for IT Practitioners which indicates
Good interpretation. Measuring the characters that the
device can oulput at a time produced a WM of 3.80 for both
Studemts and Staffs and IT Practitioners that indicates a
Good interpretation.

This implies that students, stafls and the IT Practitioners
agreed that the developed device is uppropriate 10 use,
effective and eflicient hased on their needs in their everyday
routine and activities,

. Weighted Mean (WM) and Verbal lnterpretation (V1) of

Students and Stufifs of ATRIEV, and IT Practitioner Jor
Optical Character Reader of a Braiffe Unicode System for
the Blind i tevmys of Portabiliey
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Table 4 shows the evaluation of the respondents  to
Optical Character Reader of a Braille Unicode System for
the Blind on the criteria of portability, Porability table
shows that the device meets the needs for purtability as the
weight of the device scores a 3.90 WM that has a Verbal
Interpretation of Good for students, 8 WM of 3.70 thai
indicates Good interpretation for the staffs amd a WM of
3.10 with an interpretation of Fair for the IT Pructitioners,
Fhe overall size of the device produced a WM of 4.60 which
is Very Good, 3.30 which is Fair and 2.70 WM which is
Good for staffs, and I'T practitioners respectively. Although
the results are not that high the overall WM reach a Good
interpretation with a WM of 3.70 so we can conclude that
the device portability was mel.

S Welghied Mean (WM) and Verbal Iterpretation (V6 of
Students cnd Stefis of ATRIEY, and IT Practitioner Sor
Optical Characler Reader af a Braille Unicode System for
the Blind in ferms of Cost-Effectiveness

i Soidents Stadiy T 1] Sverall
Fracstioners
i Coat-
wm v M w v | W wm

&muawum
Compononts | A%0 VG | 370 | VG | w0l VG | amo | Vo
MousngCast | 150 | VO | 480 | VG | A% | VG | 480 | W&
Overaliflean | 450 | VO | 480 | %6 | 40 [ Vo | 20 | %G ‘
Cegend Very GooovG)

Table 5 shows the cvaluation of the respondents o
Optical Character Reader of a Braille Unicode System for
the Blind on the criteria of portability. Cost-effectivenecss
table shows that the components cost got a WM of 4.50 and
i verbal interpretation of Very Good for students, 8 WM of
4.70 which is Very Good for saffs. and a WM of 4.60
which indicates a Very Good interpretation for IT
practitioners This implies that both the swudents, staffs and
the I'T practitioners agreed that the developed device is a
cost-effective one. This is very important now that as
technology arises, its price also gers bigeer.

g Overall Weighted Mean (WM) and Verbal Interprewasion

(V1) evaluation for Optical Character Reader of a Braille
Unicode System for the Blind
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Fable 6 shows that the overall based on the four variables
ot a WM of 4.10 and a verbal interpretation of Good for
students, a WM of 4.00 which is Good for stafls, and a WM
of 4,03 which indicates a Goad interpretation for |1
practitioners This implies that all the type of respondents
agreed that the developed device is effective in term of the
variables mentioned.
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b ANOVA

To determine the difference among the evaluation of
Students, Swl¥s asd 1T Practitioners of ATRIEVS®
assessment of the Optical Character Reader of a Braille
Unicode System for the Blind, the analysis of variance or
ANOVA is applied. The results of the application of the tes|
statistics will be presented, and discussed below:

Table 7 Summary of Evaluation of the Respondents

Variables Saurce of Sum of nlfl Mean F P Decision
Varjation | Squares | ! Souage

Accuracy Bebavon Srougs 0252 | 0126 | 3386 | 0.052 Accepred

“erearnna s 1013 0038
Y b 1365 .64
Efficiency Bessnte Orecps 0.030 0015 15 0026 Rejectad
Withe Oeraze 0002
. L 0017 ;
Portabilisy | Botnvas Goraps 2| 0175 | 6481 | 0005 | Rejected
Widen Greogs 27 | a7
Tosd > c'..s..,
Cost- [Py c— | o080 0 | 000 | Rejecrsd
Effectiveness ';"::t Greeps -:’ Qo2
e olso | * { 0.051 _J

Table 7 shows that the difference in the evaluation in term
of accuracy, efficiency. portability and cost-effective of the
Optical Character Reader of a Braille Unicode System for
the Blind
1. Accuracy

Table 7 shows that there is no difference in the evaluation
of the Students, Stafis, and [T Practitioners in Optical
Character Reader of a Braille Unicode System for the Blind
between groups and within groups using one-way ANOVA.
The computed value of P = 0.052 which is greater than the
(.05 level of significance accepts the null hypothesis, The
result of the non-rejection of the null hypothesis indicates
the equality of evaluation among the three groups of
respondents which further proves thal the Optical Character
Reader of u Braille Unicode System for the Blind meets the
specitication and requirements of the respoikleals in terms
of Accuracy
2. Efficiency

Fable 7 shows that there is a difference in the evaluation
of the Students, Staffs, and IT Practitioners in Optical
Character Reader of a Braille Unicode System for the Blind
between groups and within groups using one-way ANOVA,
The computed value of P = 0,026 which is less than the 0.05
level of significance accepts the null hypothesis. The result
of the rejection of the null hypothesis indicstes the
differences of evaluation among the three groups in teems of
etliciency since the users are not knowiedgeable in terms of
technical operation of the device except the IT Practitioners.
3. Portabiliny

Table 7 shows that there is a diffecence in the evaluation
of the Students. Staffs, and IT Practitioners in Optical
Character Reader ol a Braille Unicode System for the Blind
between groups and within groups using vne-way ANOVA,
The computed value of P = 0.005 which is greates than the
0L05 level of significance accepts the null hypothesis.

The result of the non-rejection of the null hypothesis
indicates the equality of evaluation smong the three groups
of respondents which further proves that the Oprical
Character Reader of a Braille Unicode System for the Blind
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meets the specification and requirements of the respondents
in terms of Portability.
4. Cost-effectivensss

Table 7 shows that there is a difference in the evaluation
of the Students, Staffs, and IT Practitioners in Optical
Character Reader of a Braille Unicode Systen for the Bling
between groups and within groups using one-way ANOVA.
The computed value of P~ O which is less than the 0.05
level of significance sccepts the null hypothesis. The result
of the rejection of the null hypothesis indicates the
differences of evaluation among the three groups  of
respondents which tells thal there is a difference in terms of
knowledge or experience in cost among the groups of
respondents.

v, CONCLUSIONS

On the account of the foregoing significant findings the

following conclusions were made:
I. The stages undertaken in the development of the
Optical Character Reader of a Braille Unicode System
for the Blind sign the SDLC followed the system
engineering  procedure with the steps of Defining
Requirements to itemize the specification and needs of
target client, ltevation of Integration and Testing for
the development, coding, designing, and prototyping
until customer satisfuction then Deployment o the
client and Maintenance, Those steps will help 10

provide the highest satistaction of the users.

2. The result of the assessmenl of Students, Staffs, and
IT  Practitioners (o the accuracy, efficiency,
portability, 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 sipnificant difference in the assessment of
the Students, Staffs, and I'T Practitioners on the Braille
Unicode System using Optical Character Reader for
the Blind in terms of cfficiency, portability and cost-
effectiveness while there is no significant difference in
terms of accuracy.

4. Based on the problem encountered during the
development of the device. the researchers need 1a
consider all the components by making sure that the
criteria that need to meel will satisfy the requiremenis
of the device.

5. The problem encountered was solved by adding
functionality similar to the functions the beneficiary
uses which they recommended as a solution to the
problem,
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This paper introduces NMobile Emergency
Application using . Geolocation for Command
t is a combination of a mobile and web application
ding to emergency requests for ambalance, fire
| police by people In a certain area or city. The
application would detect user’s current focation
! and sends to the web application deployed
d center the mame, age, mobile number and
the user for easily dispatching of emergency units.

Terms—Command  center, €mergency response,

I INTRODUCTION

ons and responses taken in the initial minutes of
ncy are critical. These life threatening events may
any moment. Being always prepared and ready can
call for help to public emergency services that
gull and accurate information will help the
or send the right responders and equipment.
ysmental emergencies are incidents or events that
blic saféty, health, and welfare and include
floods, wildfires, industrial plant explosions,
ills, acts of terrorism, and others [1]. Emergency
the organizing, coordinating, and directing of
es in order to respond to the event and

response is to protect public  health by
s the impact of the event on the community and
g

most popular and well known emergency
f the world is America’s 911. The system was
rovide & universal, easy-to-remember number
‘reach police, fire or emergency medical
any phone in any location, without having
ific phone numbers [2]. The technology,
d funding that make the system possible are
the technology that existed at the time 911
ented during the late 19605 ~ie., wired
epces and businesses.

ippines  created its version of 911 called
7. Patrol 117 is the national and official
number of the Philippines [3]. It aims (o
recall number that can be accessed by
ywhere in the Philippines in cases of
well ss to monitor the efficiency of its
ork. It however, does not compete with

o)
T
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Mobile Emergency Response Application Using
Geolocation for Command Centers

Jethro B. de Guzman, Ritz Carlo C. de Guzman, and Engr, Remedios G. Ado

responders, but complements their local operations.

There are also & number of mobile applications available
in smart phones that are beneficial in disasler responsc [4].
Amang these are GPS technology, which can be used in the
tracking of rescuers and resources, the translator, which can
be used for communication, and the field examiner, which
can be used to send information to headquartess [or
assessment of damages, Indeed, the use of a smart phone in
a disaster management systemn is advantageous.,

Command Centers handle certain  communities. The
release of a smart phone app increases the participation and
preparation of the community in certain disasters. Ref. [5]
Community-based disaster risk management is a process in
which at-risk communities are actively engaged in the

identification, analysis, treatment, monitoring  and
evaluation of disaster risks in order to reduce their
vulnerabilities and enhance their capacities. Ref. [6]

internationally, the wend continues to build capacity in
government disaster management capabilities and functions
in developing nations and to promote community-based
hazard mitigation planning and programs.

The use of new technologies like smart phones and web
application play 2 big role in improving emergency system.
Mobile devices have become increasingly important in the
developing world, facilitating communication belween
locals, government officials and first responders [7]. Many
applications provide important information in areas of
health, agriculture, disaster relief, and crime.

The mass communications media not only quickly
notifies the world of disastrous events, but many times their
versions are greatly dramatized, if not distorted. In addition,
news reports usually do not give specific information about
the exact location of a disaster, or details to indicate who
has or has not been involved, But with the use of
geolocation, the location is plotted on the map and user’s
information will be sent to the command center [8].

Many of the cmergency sysleis exists are landime-based.
With the fast development in technology, especially the
emergence of smartphones where almost many people hand
catries these devices; we propose a system that would give
people an alternative and added option or medium in calling
for rescue, Providing the people a mobile application to be
installed on their smart phones to send emergency requests
and a web application to be deployed on commani centers
to receive and locate the mobile app users, this might be
useful for easy and fast dispatching of emergency units.

II. PROPOSED SYSTEM

A. Technologies Imvolved
The core concept of the researchers focuses on a mobile

(02) 8713 5968 | dcoe_chair@gmail.com
RM322 CEA BLDG. NDC COMPOUND,

ANONAS COR. PUREZA STREETS, STA. MESA, MANILA

150 3001:2015 CERTIFIED
CERTIFICATE MUMSER: SEPBIONIDE



COLLEGE OF ENGINEERING

International Jowrnal af Comp and C

POLYTECHNIC UNIVERSITY OF THE PHILIPPINES
COMPUTER ENGINEERING DEPARTMENT

and a web application. Our major goal is to provide
information such as name, age, type of emergency response
needed and location of a person using the mobile app and to
be retrieved by a system on the web and plotting the
equivalent latitude and longitude on a Google map in order
to pinpoint the exact location of the person who uses the
mobile app, To achieve it, the researchers also studied an

™ extensive amay of technologies focusing on computer
engineering field.

For the mobile application, the researchers pian to use
Phonegap instead of 4 native android fanguage in order to
maximize the user interface and to make it flexible and easy
for other mobile platforms 1o adopt. Phonegap is a free and
open source framework that allows you to create mobile
apps using standardized web APIs for different mobile
platforms. Basically it uses HTML, CSS and JuvaScript, and
wraps it with phonegap then deploy to different mobile
operating systems like Android, iOS, Windows, Windows 8,
Tizen, Blackberry, Blackberry 10.

QuoJS will be used as the main JavaScript Library for the
mobile application. It is a micro, modular, Object-Oricnted
and concise JavaScript Library that simplifies HTML
document traversing, event handling, and Ajax interactions
for rapid mobile web development. It allows writing
powertul, flexible and cross-browser code with its elegant,
well documented and micro coherent APL

For getting the user’s localion, it requires to have a
stable internet connection and an enabled GPS for more
accurate reading of latitude and longitude points. Google

Maps JavaScript API will be used to read user’s geolocation.

Reverse geocoding will also takes place in order to convert
the geographic coordinates and display a human readable
address to the user.

Since the researchers will focus more on running the
mobile app on an android platform, Fries framework will be
used. It is a mobile Ul development framework that creates
a native android-like feel using HTML, CSS and JavaScript.

For the web application, the researchers intend to use
Sailsls, It is a MVC Framework for Nodejs. Nodejs is a
platform built on Chrome's JavaScript runtime for easily
building fast, scalable network applications, Node.js uses an
event-driven, non-blocking LO moedel that makes it
lightweight and eflicient, perfect for data-intensive real-time
applications that run across distributed devices. We will also
use Socket.jo. SocketIO aims to make real-time apps
possible in cvery browser and mobile device, blurring the
differences between the different transport mechanisms. It's
care-free real-time 100% in JavaScript.

Tuktuk is the main Ul framework for the web app. It is
simple and & Responsive Web Design framework for
creating websites and web applications. It contains HTML
and CSS-based design templates for typography, forms,
buttons, navigation and other interface components..

All the data will be stored on a MongoDB database. [tis a
NoSql and a document database that provides high
performance, high availability, and easy scalability.

B. System Architecture

~~. In the initialization of the mobile application, it detects
the cutrent position of the user through geolocation. The
user can navigate in three tabs namely home, info and
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hotines. The home tab contains the current location o
user. It is displayed on the map. Geographical poists
converted into human-readable address. Three emerg
buttons are present; ambulance, police and fire truck,
info tab contains details like name, age and mobile nu
of the user. He/She needs to input once and data wi
save but hefshe can edit if necessary, The hotlines o)
contains other emergency hotlines. Since the applicatian

nternet  dependent  because of the geolocation,
emergency numbers are pre dialled enabling the user to ; i
for emergency even without an intemet The syster
architecture for the mobile application is designed &

described in Fig. 1. ™
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Fig. L. System Architeciure of the mobile application.

For the web application, the dashboard contlains n mag
and a side bar where emergency reports arc appended rosl
time. The user can respond, decline and view the report oa.
the map. The system architecture for the mobile application:
is designed as described in Fig. 2, :

C. Graphical User Interface 1

The researchers provide graphical user interfaces for otk
mobile and web application where the users can interst
with the emergency response system. Fig. 3 shows e
prototype of the home tab of the mobile application where' |
the users can select emergency request for ambulance,,
police and fire truck. i

Fig. 4 shows the prototype of the info tab of the mobik
application where the users can update their persosal’
information that will be send to the command center,
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Once the user click to request a certain emergency unit, the
application automatically send the user's geographical
points using the phone’s GPS together with the personal
information. The Command Center's web application will
retrieve the sent distress request from the mobile app and
plot it in Google Maps real-time.

Since the mobile app needs to track the location of the
user, it requires a stable internet connection. Without it, the
application won't be able to send an emergency request.
Because the application would rely to the IP address
provided by the internet connection to locate the current
position of the user in the map. The accuracy of the
position’s detection of the user also depend on the place and
how stable the user’s internet connectivity. The error of the
GPS position is mainly determined by the interaction of the
time varying constellation of the satellites and the built-up
in the close vicinity [9]. The average position error ranges
from 2 meters on an open square o 15 meters even in wide
streets with four story houses on both sides. The built-up
shades the satellites especially suitable for a positioning.
The constellation of the satellites is periodic and the built-up
constant, therefore a rudimentary database was used to
reduce the positioning error by ~10%. We will also provide
auto dialled links for other emergency hotlines in case the
user won't have a chance to connect to the internet,

The mobile app cannot support location tracking for users
on a moving vehicle. The app detects the last position of the
user on the map, and that is the location to be sent to the
command center.

IV. CONCLUSIONS

In this paper, we proposed the use of mobile and web
technologies to add another option and medium for
emergency response. The proposed method used the current
trends in mobile and web technologies for fast and efficient
dispatching of emergency units

Our goal is not to create a new protocol in emergency
response, we have just maximize the use of smart phones to

act as medium and to help people save their lives in case of

disaster, Command centers will also benefit in a way that
the lecation of the user are easily detected and plotted on a
map.

Our porposed system supposed to lessen the response
time it takes to respond to emergency cvents. It also
provides reliable information that might help in identifying
accidents.

POLYTECHNIC UNIVERSITY OF THE PHILIPPINES
COMPUTER ENGINEERING DEPARTMENT

REFERENCES !
[1] Emesgency Respopse. [Online] Aviiskk
hatpidfwww.nichs nih, gov/health/topics/popuiatloniresponse’ %i
[2] About the oatioval 911 office.  [Ouline].  Awi
hepeifwww. 911 gov'about.hinl
[3] People’s action team respoading an-lne (PATROL 117). |
Available:
lhuttp:liwww lgreet. ong, phvindex. phpToption=com_conlot&vs
ledkicd =127 patrol | 17 &catid =35 programs & emid=2
[4] J. Therese, B. Fajordo, and C. M. Oppus, “A mobiie di
managensnt system,” Mntesationa Journal of Compnunivation,§
3, lasue 3, 2009. X
[5] M. Victorin nnd G. Pineda, “Explonng the potentials of a com
based disaster risk management system, the Philipgine expes
Tsernational Jowrnad af Invovention, Mawagemen and T
vol 3, 10.6, December 2012,
[6] Emesgency ond risk management case sudy, [Online]. Aval
http/fraining, fema. gowEMIWeb/edw/emoutline.asp
(7] D. M. West and E. Vadentini, "How mobile devices are trans
clisaster relief and public safety," Issues in Technology lnnovatis
5, July 2013
[8] E. A. der Heide, “Disaster respoase: principles of preparition s
coordination,” CV Mosby 8. Louis.
[9] M. Modsching, R. Kramer, and K. T. Hagen, “Field tnal os G
accurcy in 2 wedium size city: The influence of builtup,” Usivs
of Applied Sciences Zittan'GAritz, Gennany
[10] G. O, Young, “Synthetic structare of industrinl plastics,” in Platisg
2nd ed. vol. 3, J. Peters, Ed., New York: McGraw-Hill, 1964, ml’ -
64,

<
X
Engr. Remedios G. Ado oblamed her master g
degree  of engineering  computer. She B
designated currently, the nassistant direcior of
Pup Infoomation  and  Commnication
Techoology Office (ICTO). She was the foomer
chairperson of master of science in informatice -
technology of the PUP Graduste School asd
Open University and chairperson of Computer =
Engineering Department in addition to fer deties
a5 the associate professor. Her research undertaken now is: “Fabrication

mojaring in computer engineering of Polytechsiz

University of the Philippimes. Knowledgeable 5 5
/ weh programming and framewoeks (HTML, CS8
5 IS, PHP, laravel, silsjs, MySQL, MongD8

JQuery). He took his intership in Codelesn
8Layer Technologics both a5 jumior web
developer. 1

238

Ritz Carlo C. D Guzuman is 2 5° year BS sueet
majocing in compater engineering of Polytechsiz
University of the Plalippines He &
koowdedgeable  in  progranmmming  Inegusges
(Juvw, HITML, C38, PHP, JS).

(02) 8713 5968 | dcoe_chair@gmail.com ‘AB
REM322 CEA BLDG. NDC COMPOUND, T

ANONAS COR. PUREZA STREETS, STA. MESA, MANILA 150 9081:2015 CERTIFIED



COLLEGE OF ENGINEERING

Viar seargmioy
TepoTt on muap

Changs statos of repayt
to reepond og

@ Vous ke basa i

= M ]

—
Sethan Ow Currrrune
———e

228239751

.

Fig. 4. Info tab.

(02) 8713 5968 | dcoe_chair@gmail.com
REM322 CEA BLDG. NDC COMPOUND,

ANONAS COR. PUREZA STREETS, STA. MESA, MANILA

POLYTECHNIC UNIVERSITY OF THE PHILIPPINES
COMPUTER ENGINEERING DEPARTMENT

International Jowrnal of Conynaer and €, ommnavcation Enginee

wing, Vol. 3. No. 4, July 2014

16 sc Ustsn

Mo

Fié. 5. Hotlines tab.

Fig. 5 shows the prototype of the hotlines tab of the
mobile application where it contains pre dialled hotlipe
numbers that can be used whea the application is not
connected in the internet.

Fig. 6 shows the prototype of the dashboard of the weh
application where it retrieves the sent emergency request
and plot on the map the location from the mobile app user.

Eig. 6. @;(E»nppTicimiu: -vj:mhhnmd.

HE. SCOPE AND LiMITATION

The study is mainly focused on the development of a
mobile emergency application for the community amnd a weh
application for Command Centers.

The mobile application can only run on devices
particularly siart phones that run on an Android Operating
System version 2.3 Gingerbread or Higher for the meantime.
But the app can be ported (o other platform since it will be
created using Phonegap. While the web application, it can
be accessed through the internet,

The mobile app can be downloaded by the community
from a webpage where the web application is also hosted.
The application basically would detect the user’s cusrent |
location. The user needs to fill up some personal
information for verification, such as name, age and mobile
number, The application s only limited into three

emergency units such as ambulance, police and fire truck,
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