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Image-Based Microalgae Cell Identifier

and Counter

FPedrito M. Teacrife Jr.', Arvin R. De La Coue®, Wilgefortiz P. Caschillas®,
Dannah Louise L. Gabuni*, Nathanicl Lewis Galang®, Adriannc Paule M, Langit*
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Abstract— Microaligne have roccived considerable intercst ns a
mwwmmaum

quantities, like pobaccharides and trincylglycerides
(ﬁb}ﬂqmmm,ﬂldﬂmd’&
sald vaw materinls = must in bisfued production.

Microalgse call countiog s in determining the
number of cells in a millilites of 2 It is done 10 estimsale
the size and populastion of the algse, and w0 csimate
the growth raic of a ocll, M X

The purpose fcell i Joc the mamagerment of cell
cakures in biological research ¥l In ccli is
portant  far e routine of cell beakh and
grokiferarion race, &1

Hemocytometty & the masssal af countog cells thar
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used method in cell counting. A
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wpplied o counr cells wah & sixe of 2-30 micrometer wd
concearrations of 104-107 calls per ml ¥ The sdvastage of
muum:mmwmmm
and decisions gbout the swwple walysis  Cell
vnbﬂnyisoﬁamlﬂdmtbmb)nedyv
exclusion method. This method is since viable oolls exclude
the dye and renmin visually clesr, whereas soavishle colls an
stalned biue. ™ Bul ccll cownting using hemocysomcicr
suflers Soun = varkety of shortcomings like, Inck of stutistical
robustness at low susple cosconlration, podr comst duc W
dovise misuse, subjcctivity of counts asmong uscrs. In additicn,
# is vory Lime consuming and ladious oporation.
The cument mcthod for identifyieg, coucting =d
colls arc al bost somi-eulomatic bul show. 'Ih.b.
duc Lo the complex nauae of the microscopic images. Al
mmmlwywmm-wa
muwﬁwymmm
counting individual cclis m & saanple, while ggnori
Ovorcoming these problamns using, Image analysis s the first
mhmmkmﬁm‘m
@eedly from f(he microscope insage, M :
Nowadays, severnl sstocmted cell coust systeme ans
available thal provides the possibilay of analy<ng mumbes of
saaples a shoster time and reduces the varinhiliy
© bhumn error. Pl Aglomaicd coll  coun
Meomﬁtdaduﬂmbohanhpm‘

TequEes sesj-auramated
Countess Sou Invirogen and the fally astommted ViCell XR
fomm Beckmam Couler are two lnsmaments  cuorehy
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hycd m vighlc ccll coemis m many laboralorics
dwide. Adhough awtomated mstrument facilnstes the
of amalyzing samples, (hey are comstrained by the
mlhwhy of a few compatible staining optlons and may be
in mting sone types of colls doe o
l)imiubuhlkrhrdwacudmﬂwmm Bul
ihese mulomgled ccll cousting systems arc costly and
ermmtionally available onky.
Thws, the researchers developed a cost-cfficient syssem for
nmeting the couming process of microalgae cells in order
2 lessen the time and effort of counting a pure calnared coll
ple specifically Deanlicilz sp. and Chiorells sp.. that will
Kip a ol for ihe obicrvatioa of ccll growth and cultivation
nside i lboratory,

A Ofectives of the Stwdy

Gereral Obiective

The rescarchers aim to develop an imape-based

palene cell identifier and counter implemented =

pherry pi.

Specific Objectives

It specifically aims to design & module for:

1. Cakculsting 1he coll donsity in a millilicer of sample 10

be wed for mongoring (he growth rute of microalgae
cells,

2. Counting and recogniving microalgac colls using
inaye processing and Hiar cascade algorifhm, and

3. Autosating the coumting process of microalgac colls
developed In erspberry pi microconicolicr.

II. SCOPE AND LIMITATIONS OF THE STUDY

Dusaliclia sating and Chiorella sorokiniana arc the two
specics of microaigae could be used for the sysiem. The
system can only process images that were taken by @
moaocular digital that has 100x magnification that
& available at the Polytechnic University of the Philippioes —
Irsiiure of Sclence and Techmology Rescarch
Furthcrmore, (he roscarcher chase (be PUPCISTR 10 be lhc
sole beneficiary of the project, The system did not cover the
chssifiction and cousting of microalgae m  wncultured
eevironment. Growth monhored by the sysiem was ihe
ganiky of microalgae cells per mL. Monioring the growih
siro of microalgac cclls was not pant of Ihe proccss The
whedule of condecting the coll coust and icrpretation of
wesults will be done by domain experts from C1LS.ISTR.

L METHODOLOGY
Data Gathering
. The rescarchers gathered data and informalion by using
llowing research instrumests: wsitgs onkine josrmak and
pticks from research dambases, docwment amalysis for

evicwing cxisting docamentation of comparable processes
] imerview method The rescarchers mterviewed Profl
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Armin S, Corosado, OIC Dacaor of ISTR, rclaled fo the

- development of the system.

B. Swsteon Development

Thoe systom wus mmplemewicd m Raspborry P 3
microcontrolict, with Pyihon fanguage as e prograsmming
tood used i the development of the software. OpenCV wis
used, which is respensible for processimg ciptured images and
Haar Cascade Algocihm used as the classifiee. HTML and
CSS were used for the front-cad devclopment while PHP was
wsed for the backend development.

C. Block Diagram

Figure 1 shows the block disgram composed of two
processes, image processing using OpeaCy and Haar Cascade
Classificr. The inpest of the sysicm is the mmage caplurcd by
the camera. These dighal images undergo pre-processing and
the processed images will serve 45 an input for the trafming
a=d testing using the Classifier inside the Raspberty Pi, The
system then identify the and computes the
estimated cell density based from the total counted cellls in five
image. Revwlts ave displayed in the Towch Scrcen LCD

tnierfinced tn Raspberry Pi.

l?J

=]

=]| MEE=
i e 1= 1 P S
(= ]-
e e B

Fig | Block Diagren of the bmpe-faoad Micnalge Cdl Idakifier wd
Coumter

. Data Anclysis
Microalgae samnples were provided by the Polytechnic
University of the Philippines Center for Life and Sciences,
Inatinse for Sclence and Techaalogy Research (CLS-ISTR)
Counting the microalzac cclls was domo both manually and
miiomated, Five (5) trials wore doac in comparing 1he ranua)
wnd automated cowas, amd ten (10) trials for idescification
process. '
F1-Score was wsed to test the performance of the sysiem in
identifying Dumaliclla sp. and Chiorells sp. The significam
“difforemee between the mcuns of mass! and  swlosmlod
cousding was analy»od using - Tcesl.
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A F] Score microalgne cells t-test is 0,05,

mmnfthananmmmc flsi ; Asﬁnvubmkl.lltmmedmh-o&_m
patrix. Valucs obeained from confusion wairix were usod i 1 S*oerer fan the aiphia kevel, therefore, mull hypotbeis
o aiica of Pt procision and secall repecied wnd the differesce between the suaple mesns

l»‘l.umanF'gmc:ulmckmiulwuim ,sn,ﬁc:;‘i’ bt Dunaliclia sp. do not
Of the sysicm porlormance of identifying Dunaliclls sp. and

- o SN oW

gd"’"-]‘m'h ":":‘":M perccntage of precision, recall r-mma.m?:lfl;:mm.a MANUAL
I Figure 2, precision, recall and Mescors docs no SR COUNT S BONALIITA 8. ’
diffor significamtly im cach wrial for Dymaliclla sp. Simce 1ht ?
systam outputs & high procision and recall amd the poroentages Amtumeted Actual 2
a0 mmmmmrmummmmmm. Mean A6 34 s
refovamt nesull, Vuriunce 1452 0ot
ar 7 .
& Stut 0.527147%62 1
AT <) one-tail 036718951 1 P
t Critical ope-tall 1 59457355 :
T [ P(T<mt) twotall 061457903
= ¥ Crivical twe-tail 236862425
ns
™ : 2 . While in Table 2 shows thm the coupesed p-
M7 A taasgle s Sy o Dasalicingg. vulue=0.003293807 of Chlarelln Sp. est 5 less than

alpha level, hence uull hypothesis rejocted. This meats U
the difference between the sumples means of el

- = amlomated process differs significass by,
8 =
~
0 TABLD It
E - T-TEST BETWEEN the MEANS of AUTOMATED asd MANUAL L
o CELL COUNT for CYILORELLA $P,
"
® focalon L AsSum ol Actuad
ek ) L___&i 1743
uF e 14 ECENCY Mcoun 4994 5898
Varfance 15268 6177 Dy
T | A sample olhe Syascrn Parfoomance for Chloncia sp. ar a8
. Stur 4 ‘

Figgare 3 shows that the percentage of precision and | ooty i
rocull for Chlarells sp. differs significantly i cach trial. High | POTo=0) swc-tadl 2086000 51
ritio of precision and low ratio of recall means a low f1-score. t Criticul ome-tnil LEMS78604 @
Also, compared %0 Dunliclia sp. most of the winls for we-tail 203807 ¢
Chlorella sp. yields a percentage below 50%, hence, it mesns ..'gﬂ' 0(?3 o
tat the system has low performance wiem it comes to | ! Critical two-tall 2364624251
recogatzing Chiocella sp »

B. T-Tes V. CONCLUSION p

Results prodaced by the system were compared 1o results Based Fom the analyzed and computed resslts shown In
dooe = maaual coumting The following rable below shows bk and graphs, the proponests concluded hat the
the result of t.Test berween e means of the manual and was isdeed effective, thal there was no significant

between e manual and amsotsated counting and can
masual utilized as an ahermative for mamual counting.

¥

+Test was used 10 compare the means of and
awomated peocess of 1he systens and %0 tesE the modl
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Also, the system successfiully mamaged to achieve the
objectives of the study. The researchers were able to antomate

the counting process using Respborry P the system was able

was not able to return precssly resalts for Chiorella sp. due o
5 size and difficulty of processing images because of bw
- mesolution camern.

So, the propoecss recommend ussag & Mgh-resolution
camera 1o acquire better quality of images. Usimg an updated
s higher version of microcontroller other tham Raspberry Pi
Smlduhohobammmmewﬁmmof
processing.

\

FIGURES/CAPTIONS

The following formultas were used in the compulstion of
mmmmnm,

n My C., Gory. A Mariha N, & Yosng D, (a.d). Coll identification
is Difforcotal Inarforoaco Contrast microscope snages wwing emplats

maicheng.
[] Coronada, Armws S, Magao-Ten, Mary Jane, Rigee, Jorms Growd C
Saz Juss Jr, Jooe R. “Actomssicd Cell Couter for Duseleills sp. Ulnder
Tahorstiory Condition.” Pelyvodisio Usiversity of the Milippines ~
Canter for Lifs Scicnecs Institets for Scicoes sad Tochoelogy Rescwech.
216,
Fopueva-De Tam, ). h,u-r-\l) C,, & Wamines-thafies, N, 1), (Q015).

T

Vedetion of Owee vishecell counting mathode  Mssusl seves-
asbomanod, sad auomated.

1, W. (2014). Dry Waght sod Cdi Demity of Eadividn] Algal sad
Cymctuacierial Cells fiw Aljgae.

Kim, S, 1, Kim, HJ. & Hodee Tee, K 1. (2015 Apphiaaien of o
S wonchez eadous vinal dye for coll eaemting with sutomsstod ocll commer
'NM A, Girom, L. & Alem, K (nd) Comparing Awtommcd snd
MMW&NIMW”*TM
17) Hemrera, 1. C, Do lama, ) K, & Ramieer-baficr, N, [). (2M5)
Validation of wiahlecell ownting wethade  Maal soen-
ssrened, asd smomeed

Sy ——y—— —>> = 7"
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Developers, Please Just Use /deviurandom: Forty Terabytes of Randomness Show No
Differeace Between the Linux Random Devices /dev/random and /dev/urandom

#  Jesux Vicente Roig

Developarent of e-Bag Wircless Charger for Gadgets
»  Remedios G. Ado, Rolito L. Mahagway

27

The Role of Incestive Mix to Prevent Mission Drift in Microfisance: A Sequential
Explanatory Study

> Mohammaod Zainwdedin, Ida Md Yozin

An Intelligent Childrea Healthcare System in the Context of Internet of Things
»  Nishargo Nigar, Mohammed Nezim Uddin

ANN Based Global Solar Radiation Prediction: A Case Stedy
¥ Tarlochan Kawr, Sanjay Kumar, Ravneet Kowr, Aywsh Gera

Green Postal Service Design: Integrating Quality Function Deployment from Customer
Perspectives

¥» Vadivel S M, A H Sequeira

3

Domestic wastewster analyses and design consideration of a treatment unit ln Srinagar,
J&K, Indin

»  Misbak Bashir, Mohammad Jomal Al

Role of Prychological Costract on Employee Engngement in Health Care Sector - A
Case Study approach

¥ Vrinda V Naitr, Dr, Shikha Ojha, Dr. Balanagaragjan

The bpact of Intellectual Capital on Firm's Net Profit
#»  Pavines Na Srito, Napaporn Khantanapha, Rapecpun Pirfyakul

Corporate Image Masagement at the Downstream
¥ Sumisa Dokmaipum, Napaporn Khantanapha, Rapeepen Piriyakul

Crumb Rubber Tire and Lakar Sand as Fine Aggregates in Asphalt
»  Maonwel M. Mukvi, Kermeth Bryan M. Tana, Oviean G, Dela Craz

Design and Development of a Hybrid Photobioreactor for Biomass Prodection of
Spirulina Platensis Species

¥ Pedrito M. Tenerife Jr., Arvin R. De La Cruz, Jan Lennard A. Augwsio, Tracey C.
Cabacaba, Ann Maekylah N. Paiton, Mary Margarette L. Velasquez

M

A simple catfle’s monitoring system on traditiomsl farmieg usleg wireless sensor
motwork ia Timor iskand Indonesia
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DEVELOPMENT OF E-BAG WIRELESS
CHARGER FOR GADGETS
‘Remedios G. Ado, Rolito L. Mahaguay

L2College of Engineering, Polytechnic University of the Philippines,
Sta. Mesa Manila, 1016, Philippines

Abstract

Engincers and technologist who go in the ficldwork every day are gadget dependent in
monitoring the status of their projects, during outside team meetings and prescntations.
They use different portable devices such as mobile phones, tablets and laptops in the
delivery of their tasks which need electric power sources to operate. This rescarch focused
onthedwelopmmtofmdilymmblee—&guawaytopow«paubkdevie_es._m
devdopedweaabhe-Bagmdd)ewlnpandsmgmultepmfwﬂndcvicesmhfnfs
when gadgets are power-deficient. The solar panels collect the solar energy and store it in
a lithium-ion battery inside the bag. The e-Bag was designed in a simple and creative way.
Itmm&mmmmmwmmm:mmmofm
charging. A battery meter is provided as charging indicator status. The e-Bag has built-in
bmzryﬂza:mnq,pIySdeWV.ihcsuxedvohmandpowmcdwmedmug
Ohms Law. It was able to supply 5V and 19V to the devices such as Android, Nokia
Lumia800 cellular phones with built-in wireless module, any modeland brand of laptops
and tablets. The prototype was tested in an indoor and outdoor environment under the
umymddwdymoondiﬁm@nﬁmntesﬁngwasdmhmmﬁom
nine o’clock in the moming up to four o’clock in the afternoon with two hours' interval.
The actual temperature ranges from 23° to 32° in the last two weeks of October 2017,

Kw-mw:mwwhmmablemomwhdm&m
portable devices

Mdmwma‘mn‘nutmmwa-nm
o

I
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DESIGN AND DEVELOPMENT OF A HYBRID
PHOTOBIOREACTOR FOR BIOMASS
PRODUCTION OF SPIRULINA PLATENSIS
SPECIES

‘Pedrito M. Tenerife Jr., *Arvin R. De La Cruz, *Jan Lennard A.
Augusto, Tracey C. Cabacaba,’Ann Maekylah N. Paiton,
i Margarette L. Velasquez
*Polytechnic University of the Philippines

_ Abstract
Mmgn}g»e,moggmimﬂwunmhﬁuhnl&hwkishmdmm.mﬁdes
pmmwmg.amhndawmuwynfuvriayofmmdvahnblewm
pfodnoedxﬂ‘aun'ooqlmdiﬁu.Simﬂ.bplmtharmebxide(COZ)md
?mldox)fgmdmgnfﬂmymhaicsmganaduys,miamlgachvenmmdmnh
mwwmmofmpotmﬁdsforpmducﬁmofbiomelmuﬁcaddiﬁve,food
u?planem.ﬁsh_fwd.andhasricnlm In order to further improve the potentials of
!mcroalgpe for biomass producbon, a Hybrid Photobioreactor for Spirulina Platensis Sp.

Technology Rescarch (PUP-ISTR). A hybrid photobioreactor was designed and
developed by combining the tubular and helical structure design. An airlift mechanism is
added!hntmesanairmmpfordxcinocnlmn’scircumion. In this paper, Spirulina
plamusspedummedmwﬂnphmbiumm'semdmy.mdwkcmalso
monitor the current state of the inoculum’s power of hydrogen (pH) level and
Uunpcnm:c.wdctumincwbedmmespecic’soondiﬁmiswﬁhhitswﬁnmlm
!lmnghammmUaALigh!EmhﬁngDiodc(RGBLBD)sﬁpswauhohmned
mthephobbiamuﬁglnsouwefordwmimlpe'sphmmheﬁcm. The
re:yarchmusedlmo&'smediuninmlﬁvmthemimdgu. Data are saved in a
micro sccure digital card for retrieval and analysis. A sample of 5 mL is taken every day
wbewswdmaw-lswspewnpbommmummthcsmplehomdm’sopﬁal
density, '!hcvdidilyofmcdmmmemhasobsuvedprovedwbemble
through Linear Regression. The structural design supports the other modules such as the
hght.dsw!mimnndsmmwiﬁdnmnmmanmeﬁ'eedvecumm;m. The
designed circulation using an airlift system was proven to be effective of the culture
qﬂm.ﬁe_dwingofmimlpcwmmhdmd&edkkihﬁmofnuuimm
!xglnwasopummed. The biomass production of Spirulina platensis by PUP-ISTR was
increased through the photobioreactor.

m-mmaimmmmmmm&m.

mdmwmifmmmmnmmn-nm
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Jethro B. de Guzman, Ritz Carlo C. de

wte 0 emergency requests fer ambalance, fire
palice by people In » certsin area or city, The
plic: would detect wwer’s current location

ik uner for casily dispatching of emergency units,

cenler, CEMOTEEDCY FESpOmERE,

g L INTRODUCTION

bos and responses taken in the initisl mineses of
t'mﬂMMliﬁWmm
dilhlplopwlicemymmn
fll 20d accurme information will help the
(.hmmmw

el jos are incidents or events that

of serrorismn, and others [1]. Emergency
organizing, coordinating, and directing of
' e o3 in order to respond to the event and
Bl teaponse is to peolect public health by
% ibe impact of the event an the community and

Hooc
B

“1n
.

most popular and well known cmergency
i world is America's 911. The sysicm was
ovide a universil, casy-to-remember nubes
> reach police, fire or emergency medical
oo any phone in smy Jocation, without having
phome mambers [2]. The technology,
ndding that make the system passible are
g e technology that existed at the time 911
pied during the late 1960s —i.e., wired
iises and busmesses,
% creeted its version of 911 called
al 117 i the natiooal amd official
of the Philippices [3]. It aims to
Ubecall sumber that cam be accessed by
: in the Philippines in cases of
well a5 %o momitor the efficiency of its
ek M however, does not compete with
hlished conerpency mumbers or with local
{ Decensber 5, 2013; revisad March 12, 204,
‘the Polpecksic Usivenity of the Philippizes,
: praail 0oen )
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DOACHTRIA AT MM TS O & SR e & cmatt b e oo

Mobile Emergency Response Application Using
’.-’ Geolocation for Command Centers

Guzman, and Engr, Remedios G. Ado

respoaders, but complements their local aperations.

There are 350 & nuaber of mobile applications available
irlsmﬂphmmunebmcﬁcialinmmtmpoue(ﬂ.
AnmngiheamGP‘Saech-aloy.wichmbewedind!
tracking of rescuers and resources, the translasar, which can
be used for commmunication, snd the field examiner, wiich
can be wsed to send nformation to headguarters for
assessment of damages. Indesd, the use of & smart phoae in
& disaster management system is advaniageoos,

Command Centers handle certnin  communities. The
release of o smart plone app increases the participation and
ptcpmﬁonoftheconumnilylnoau'mMM[S]
Community-based disaster risk management is a process (n
which atrisk commupitics are sctively engnged in (he
identification,  analysis, trestment, monitoring  and
evalustion of disester risks im ocder to reduce their
vulneenbilities and enbance their capacities. Ref [6]
intermationally, the tremd continses o buikd <apacity
Mdimmmmup-biﬁﬁuandmmm
in developing nations and to promote commusity-based
hazard mitigation plassing and programs.

The use of new technologies like st phones and web
application play 2 big role in impeoving caoergency system.
Mobile devices have becomse Imcressingly insportant in the
developing warkd, fcilitating commmnication between
lmls,go\uumunomdnhnndﬁmm(ﬂ. Many

3 provide (mportant infocuwsation in mress of -

applxatons
ealth, agriculture, disaster relief, and crime.

The mass communications medisa not onfy quickly
notifies the workd of disastross events, but many times (heir
versious are greatly dramatized, if mot distoeted. In addition,
news reports usually do not give specific information sbout
the exact locativa of 8 disaster, or details to indicate who
has or has not been imvolved. But with the use of
goolocﬂto&dnkuioolsplnuodoaﬂnaupmdmc'n
information will be seot 10 the command center [S]

Many of the emergency systems exists are landline-bssed,
With the fast development in tochnology, especially the
emergence of smartphoses where simost mamy people hand
carries these devices; we propose o system that would give
peophe an alternative snd added option or medium in calling
for rescue, Providing the people a mobile application 1o be
installed on their smart phoses to send emergency requesss
snd 3 web application to be deployed on commmnd centers
to recelve and locate the mobile app wsers, this maght be
wscful for casy and fxst dispatching of emergency units,

11, PROPOSED SYSTEM

A Techmalogies Irvolved
The core concept of the resesechers focuses on 2 mobile
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-dnwebappliwm&xmjotmlktopmvidc
information sach & nsme, age, type of emergency response
nasdndnndlocﬂloaohpanunmnlhcmuppndw
be retricved by & system on the web and plotting the
equl\nlmmmln.gmﬂeoa.(iwglommmmdu
to pinpoint the exact Jocation of the person who uses the
mobile app, To schieve it, the researchers also studied an
extensive arvay of techmologies focusing on computer
engineering ficid.

For the mobile applicstion, the researchers plan 1o use
Phnmwmmdoll’mivemtudhnug:motdum
maximize the user intecface and to make it flexible and casy
for ather mobile platfooms to adopt, Phonegap is a free and
open source framework that allows you to create mobile
apps uwsing standsrdized web APIs for differest mobile
platforms, Basically it uses HTML, CSS and JavaScript, and
wrags it with phonegep thea deploy to different mobile
opersting systems ltke Android, i0S, Windows, Windows 8,
Tizen, Blackberry, Blackberry 10.

CraalS will be used as the main JavaScript Libenry for the
mobile spplication. It is 8 micro, modular, Object-Oricnted
and concise JavaScript Library that simplifics HTML
document traversing, event handling, and Ajax ieractions
for rapid mobile web development. Mt allows writing
powerful, flexible and cross-browser code with its elogant,
well documented and micro coherent APL

For getting the user's location, it requires 1w bave a
stable internet connection and am esabled GPS for more
accurate reading of fatitude and loagitede points. Google
Maps JavaScript AP1 will be wsed 10 resd uset™s geolocation.
Reverse geocoding will also takes place in onder 10 convert
the geographic coordinates and display s buman readsble
sddress to the user.

Siece the researchers will focus more on runming the
mobile app on an android platform, Fries framsework will be
used. It is 2 mobile Ul development fismework that creates
a native android-fike feel using HTML, CSS and JavaScript.

For the web application, the rescarchers imtend to use
Sailsls, It is n MVC Frsmework for Nodejs. Nodejs is a
platform built on Chrome's JavaScript rentime for essily
building fast, scalable petwork applications. Node js uses an
evemi-driven, noa-blocking O mode]l that makes @t
lightweight smd efficient, perfect for data-intensive real-time
applications that ren across distributed devices. We will also
use Socketio. SocketIO aims 0 make real-time apps
possible in every browser and mobéle device, Blurring the
differences between the different transport mechanisons, 10
care-free real-time 100% in JavaScript,

Tuktuk is the main Ul framework for the web app. It in
simple and a Responsive Web Design famework  for
cresting websites and web applications, It contains HTML
and CSS-based design templates for typography, forms,
buttons, navigation and other interface companents«

All the data will be stored on a MoagoDHB database, it is #
NoSql and a document database that provides high
performance, high availsbility, and easy scalability.

8. Systems Architectwre

In the mitialization of the mobile applicstion, it detocts
the current position of the user through geclocation. The
user can mavigste in three tabs namely hoee, info amd

POLYTECHNIC UNIVERSITY OF THE PHILIPPINES
COMPUTER ENGINEERING DEPARTMENT

hotlines. The home tab cominins the current Jocetion o
user. It is displayed on the map. Geographical poisty
converted into buman-readsble sddress. Three emes
buttons are peesent: ambulance, police and fire tck. 3
Info tab comtains details like name, spe and mobile ¢
of the user. He/She needs to imput once aad data
save but hothe can edit if neceassry. The botli
comtaing ofher emergency hotlines, Since the spplcatis
internet  dependent because of the goolocation,
emergency sambers are pee dinfled enshling the wser 1o &
for emergency even without an inlenset The sy
architecture for the mobile application B designal
described in Fig. 1.

Fig | System Archinectine of the mobile spplicstios.

For the web applicstion, the dashboard contnins & m
and a side bar where cmergency reports are appended
time., Tbeoucnmpoul.aucl-cmdmwhuwn
the map. The system aschitecture for the mobile applicato
is designed as described in Fig. 2.

C.  Graphical User Interfoce
The researchers provide graphical user iterfoces for b
mobile and web spplication where the users can isterss
with the emergency response system. Fig 3 shows del
prototype of the home tab of the moblie application whe
the wsers can selecl emergency request for amb
police and fire truck,
Fig. 4 shows the prototype of the info tab of the mebéle
application where the users can updsie ther pers
mformation that will be seod to the commsand center. :
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Fig. 5 Hotlises 12

Fig. 5 shows the prototype of the hotlines tab of the
mobile spplication wiere # contrins pre dialled botline
nu@mﬂmmhusedmmcapplicuiun&ml
comnected in the imternet.

Fig.bsbowsthopmm)pcofdnechabb(mdofuwwvb
uppliuumwimhmuicvcscbememmcquuzu
mmummmm:mam&mmmmuppm.

"

My bew gy Teg

Y

L SCOPE AND LawrTaTIoN

The study is nainly focused o the development of
mobile emergency application for the cominsmity and & web
spplication for Command Canters.

The mobile application can onfy ren on  devices
particularly smart phones that res on an Android Opemting
System version 2.3 Gingerbrenad or Higher for the meantime.
But the app can be ported 10 other platform simce it will be

- created using Phonegap, Whils the web zpplication, it can
be accessad through the internet.

The mobile spp can be downloaded by the comsmunity
from a webpage where the web spplication is also hosted.
The application basically would detect the user's cumrent
location. The user noeds 1o fill up some  personal
Information for verificstion, such 33 name, age and mohile
mamber. The application i omly Hmited (o three
emergency utits soch 33 smbulance, police and fire truck
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Oneetcumclnkmmammmul.mc
spplication 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 semt distress reqoest from the mobile app and
plot it in Google Maps real-time.

Since the mobile app needs to track the location of the
wser, it reguires a stnble infernet connection. Without it, the
application won't be able 10 send &N emergency request
Becanse the applicstion would rely to the [P address
provided by the laternet conmection o locate the currest
position of the wser im the map. The sccurscy of the
pesition’s detection of the wser also depend om the place and
how stable the user’s internet conneclivity. The emror of the
GPS position is mainly determined by the internction of the
time varying constellation of the sstellites and the built-wp
in the close vicinity [9]. The average postion error ranges
from 2 meters on an open square to 15 meters even in wide
strects with four story houses on both sides. The built-up
shades the smcllites cspocially suitable for 2 positioning.
The constellation of the satellites is periodic and the built-up
constant, therefore & nedimentary database was wsed to
reduce the posstioning esror by ~10%. We will also provide
suto dialled Enks for other emergency hotlines in case the
user won't have a chance (0 cosnect to the intemet.

The mobile app caxmot support location tracking for users
on & moving vehicle. The app detects the Iast pasition of the
user on the map, and that is the locstion to be sent 5o the
command center.

IV. ComcLusions

In this paper, we proposed the use of mobile and web
technologics to add another option and medium foc
etmergency response. The proposed method used the current
trends in mobile and web techaologies for fist and efficient
dispatching of esnergency units

Our goal i$ mot 0 create a new protocol in emongency
response, we have just maximize the @se of sust phones to
#:t 83 medium and to help people save their lives in case of
disaster. Command centers will also benefit in a way that
the location of the user are easily detected and plotted oo &

wap.

Owr porposed system supposed to lessen the response
time it takes to respond o emergeacy events. It also
Wmmwmmmhimm
accidents.
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