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AGSL: A Guide to Sign Language using Android App for Deaf Person

John Carlo D. Bengco
Ericka C. Manabat
Frederic D. Santos (Technical Adviser)

ABSTRACT

Technology plays an important role in our society, especially in the field of education. It is quite
regrettable that people, particularly the deaf, still face a lot of challenges in acquiring an education.
Their learning methods are different as compared to hearing people. They use Sign Language (SL)
rather than natural language to communicate and learn. They are required to put a lot of effort into
learning different concepts using conventional pedagogies. Therefore, there is a dire need for some
assistive technology to improve their learn-ability and understandability. That is why the researcher of
this study aimed to develop an innovative offline application that would help the deaf people and their
families communicate more effectively utilizing Basic American Sign Language. The chosen
methodology is an iterative waterfall model which primarily focuses on preliminary growth and design,
then gradually develops until the final software is completely created. By following the necessary
methods and procedures, the researchers were successful in providing “AGSL: A Guide to Sign
Language using Android App for Deaf Person” that can be downloaded through google play store. The
application was tested using test cases based on the ISO/IEC 25010 standard, and the test results
were marked "Passed." Overall, the testing was successful in that no issues were generated and the
application continued to function properly. The study's objectives were completed, and it is now
available for usage by deaf people and their families.

INTRODUCTION

Communications via gestures or commonly
known as Sign Language are utilized
everywhere on the world as an essential
methods for communication by hard of hearing
individuals. According to the Senate bill 2117
in the Philippines, 1.23% of the entire
population is deaf, mute, or hearing impaired.
As of 2009, the application deaf population is
already at 241,624 for those who are totally
deaf and 275,9J.2 for those who are partially
deaf. That means that at least 517,536 people
currently have very limited access to media and
information  because of their hearing
impairedness [1].

Children that are born deaf acquire different
language than those who are born with no
disability. In many cases, deaf babies are
mostly born with hearing or no other disability
parents who oftentimes do not know to use and
express feelings using sign language. Most
parents don’t expose their child in their early
days until later in their life and in some cases
parents don’t expose their children with
disability at all in sign language.

As of now, challenges for finding this kind of
system or a way that can interpret sign
language or can serve as Interpreters between

sign languages and spoken languages are hard
to seek but there is a limited number of hearing
people who are competently able to
communicate in sign language. These people
are called Sign Language Interpreters. Sign
language interpreters can be used to aid
communication between deaf and hearing
people but this is often difficult due to the
limited availability and high cost of
interpreters. These troubles in correspondence
among hearing and hard of hearing individuals
can prompt issues in the integration of hard of
hearing individuals into society and problems
with an independent and self-determined
lifestyle. Hearing individuals learn and see
language as a  visual portrayal of
communicated in language where letters
encode phonemes while for deaf individuals,
this correspondence doesn't exist along these,
and the letters are simply seen as images with
no significance. Deaf individuals consequently
have major troubles with pursuing reading and
writing because of the way that there is no
immediate correspondence between their
common language (gesture based
communication) and composed language. [2]



Background of the study

Deaf people across the globe wuse sign
languages, which are natural manual
languages that are functionally  and
structurally similar to spoken languages.
Signs, on the other hand, are made by hand
and interpreted visually, while words are made
verbally and perceived aurally. This means that
phonology, which refers to the sub-lexical
language structure, varies depending on the
language modality.

ASL is a comprehensive and dynamic language
that primarily relies on hand movements to
communicate. Three primary sources of
knowledge characterize each human sign: 1)
hand shape, 2) hand movement, and 3) the
relative position of two hands. Every sign's
meaning is encoded by a combination of these
three main characteristics|2].

The researcher presents a crucial gap in this
paper by presenting an app that is called “A
Guide To Sign Language Using Android App
For Deaf Person”. A Ilearning-based sign
language application that provides visuals,
signs, hand gestures to help both children and
parents to learn sign language gradually that
starts from basic words.

Objective of the study

The general aim of this study is to develop an
Android application that would be using as a
guide to American Sign Language for Deaf
Person and relatives of deaf person.

In line with this, the study aimed to achieve the
following specific objectives:

e To gather data and relevant information
using internet libraries, articles,
journals, and related application

e To identify the hardware and software
specification and requirements

e To design mobile application using
designing tools such as storyboard and
flowchart.

e To <create and develop mobile
application that would aid deaf children
and relatives in learning sign language.

e To evaluate the mobile application using
the ISO 25010 Software Product Quality
Standards in terms of Function
Suitability, Usability, and Portability.

Scope and limitation
The scope of the study refers to the
development of an AGSL application for deaf

and relatives. The model visualization of the
application’s features would encourage the
users to increase their trust and explore the
application more to learn. Additionally, made
application would be validate by an expert to
authenticate that the learning materials used
inside the application is true and reliable.

The researchers gathered the necessary data,
journals, and related applications to stimulate
the content and design of the AGSL
application. Then, as an outline, a flow chart
was produced which included the flow of data
from sign language alphabets and numbers
gestures to sign language videos and making a
test assessment.

The researchers then evaluated the system's
available hardware resources, determining
whether they were compatible with the
application's system software requirements for
installation and configuration. The researchers
then used the internet to gather information
about open-source software technologies that
would be suitable for application development.
Photoshop, Construct 2, and Android Studio.
The app would be tested on a variety of Android
phones after it has been incorporated to see if
there are any issues. A story board was also
included in the design tools as a reference for
developing the application's overall detailed
features and used flow chart as well as a
designing tool for the researchers to easily
create the app's content.

Furthermore, the system's features were
developed in response to the user's desire to
learn fundamental sign language. Basic sign
language (ABC icon), Videos (book icon), and
Test your knowledge are the three (3) options
accessible at the bottom of the main menu
screen of this android sign language software
for the deaf (computer icon). The researchers
used some of the core ASL topics including
alphabets and numbers from one to ten
utilizing hand gestures in their online American
Sign Language (ASL) course. It also includes
films for topics such as Family, Greetings,
Pronoun, Places, Feelings, Money, Shapes,
Colors, Request, and Food that are commonly
used by deaf people and their families. Lastly,
Test your knowledge have combined questions
gotten from  American Sign Language
alphabets, numbers and some portion of the
videos.



Finally, waterfall development approach would
be utilized to conduct the study in order to
define the requirements and phases for
developing the application. The AGSL, on the
other hand, is limited to Android smartphones
running KitKat or later, up to and including
Android 11. Because the software is offline, it is
difficult to patch or update when a bug occurs.
In addition, the researcher used ISO 25010
Software Product Quality Standards to evaluate
the user's perspectives on the application in
areas of Functional Suitability, Usability, and
Portability.The functional suitability survey
consists of questions to determine the accuracy
and correctness of the application. The survey
for the Usability includes questions to
determine the app's wusability in terms of
accessibility and learnability, and the survey
for the Portability includes questions to
demonstrate that the researchers were able to
achieve mobile app portability in terms of
installability for low-storage phones.

SYSTEM DEVELOPMENT METHODOLOGY
This section describes the study's techniques
and methods in detail. The researchers have
specified the System Development Methodology
that was used for this study as well as the
development of the,” A Guide To Sign Language
Using Android App For Deaf Person” using
construct 2. This section discussed the
procedures that must be completed to achieve
the specified objectives.

The methodology employed in this study was
an iterative waterfall model. The software
development life cycle was utilized in the design
and development of the AGSL application to
identify the overall process and how it would
flow through the many phases leading up to
the project's completion (see figure below).

.

Figure 2. Waterfall SDLC
(Source:
https:/ /www.sciencedirect.com /topics/computer-
science /waterfall-process)

System Requirement

The data obtained via internet library research,
internet research journals, and collaborations
provided the researchers with sufficient ideas,
information, and a thorough understanding to
help in the development of the AGSL
application. The researchers used the internet
to arrange virtual meetings for collaboration
and to obtain wuseful information. The
researchers distributed each tasks to each
other to accomplish. In terms of hardware
resources, researchers assessed the required
hardware resources. The researchers then
identified and used the required hardware (see
Table 1) in the development of the application.

Table 1. Hardware specification during
application development

Component

Description

Processor Intel i3 or Higher
Memory 4 GB

Free Space 100 GB or Higher
The system hardware requirement specification
would be verified to see if it was adequate for
the installation and configuration of system
software needs during this phase.

Software Requirements

During this phase, the researchers gathered
information about open-source software
technologies that could be used to develop the
system. During the creation of AGSL
application, the researchers found the system
software requirement (see Table 2).

Table 2. Software specification during
application development

Software Description
Android 6.0 Android Operating
Marshmallow System

Android 7.0 Nougat
Android 8.0 Oreo
Android 9 Pie
Construct 2
Android Studio
Adobe Photoshop

Software Services




As soon as the system development begins, the
team developer would wuse a different
application to confirm that the system design is
suitable.

Analysis

The researcher would design plans to turn the
team's goals into operational processes during
this phase. The researchers discussed each
goal and documented each development phase
output, work, and ensured that all task targets
would be met at the highest possible level of
the AGSL application.

Program Design

This phase leads to the creation of the design
that meets the system's criteria. The AGSL
application design was created using the
system specifications established in the
previous phase. The Researchers analyzed the
design and layout by using Story Board. This
helps the researchers to overview the
appearance and structure of the mobile
application as a guide and framework for
creating eye-catching and visually appealing
icons to turn it into a working app that would
capture the user's interest (see Appendix X).
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Coding

In this phase, the researchers used Construct2
software to develop the application using the
drag-and-drop method. The Android Studio
would be used to import the source code from
Construct 2 and export it as an APK. The data
given to the app’s content is based on the
DepEd curriculum for sign language, which the
researchers utilized as a reference. The team
developer rapidly loaded the app on Android
phones and debugged it to look for any
potential flaws or faults.

Testing

The researchers created test cases for alpha
and beta testing to verify and validate the
developed “A guide to sign language”
application functional suitability across a set of
actions or conditions to verify the expected
result for more stable application performance
and better user use. To test the application’s
functional suitability, the researchers would
conduct alpha testing to IT Experts and IT
educators as alpha testers to test the app.
However, in beta testing, the researchers would
conduct interview and survey to non-IT experts
which are deaf and deaf relatives. While the
foreign sign language professional would test
the app in order to validate the accuracy of the
contents of the letters, numbers, lesson videos,
and test your knowledge assessment.

The researchers use statistical treatment, or
descriptive statistics. Where the researchers
gathered data from IT experts, IT educator,
non-it expert by using google form survey in
alpha/testing for the researchers to have an
idea if the app can actually be working in deaf
person and deaf relative or to the person that
wants to learn sign language.

The researchers use purposive Testing, also
known as judgmental, selective, or subjective
test, is a form of non-probability test in which
researchers rely on their own judgment when
choosing members of the population to
participate our survey. The team wuse IT
experts, IT educator, non-IT expert and deaf
person.

The alpha testing was used the researchers
talked to some IT experts and IT educators to
test our app by sending them the download
link of the app and after they tried the app,
they answered the survey that is in a form of
google form.



The researchers gathered information by using
beta testing and used it to non-It experts or
deaf also by giving them the application and
the google form survey. The researchers used
the same hardware that the IT expert and IT
educator use in alpha testing.

The researchers also would use the Likert
scale. The outcome from the Likert scale
conducted from the respondents were then
processed by computing the weighted mean of
every survey item. The formula that the
researchers used is Weighted mean = Xwx/Zw
where, ¥ = summation where you should add
them up. w = the weights and lastly x = the
value. The researchers used this to determine if
the application used and explore by the
respondents have met the objectives of the

study.

Table 3: Likert Scale

Scale Mean Range Description Interpretation
1 1.00 to 1.79 Strongly Disagree Very Poor

2 1.80 to 2.59 Disagree Poor

3 2.60 to 3.39 Neutral Fair

4 3.40 to 4.19 Agree Good

5 4.20 to 5.00 Strongly Agree Very Good

Table 4: Android Smartphone Specification
used to test the application

Android Smartphone Specification

Processor Mediatek MT6762R
Memory & Storage 4GB + 64GB

Display 6.3”, (HD + 1600 + 720)
Software EMUI10.0

Operations

In this phase, the “A guide to sign language”
application was fully developed and underwent
into alpha and beta testing, the researchers
moved on the deployment of the application in
which it would be uploaded to apkpure.com.
The AGSL application would be downloaded
using apkpure.com only. The AGSL app should
have include the feature where the teacher can
add his/her sign language gestures and add
also another set of question for test knowledge.

RESULTS AND OUTCOMES

This section showed the results and outcomes
based on the objectives of the study and it is
important that the research output is
presented in an organized and presentable
manner. These discussions and conclusions
are based on the objectives of the study,
completed analysis, and testing of the

developed application. The study covers
primarily the design development and testing of
the application prototype entitled “A Guide To
Sign Language Using Android App For Deaf”.
First, the researcher successfully gathered data
from internet library research, internet
research journals, related applications and
collaborations which gives the researchers
enough ideas, information and a deep
understanding that would help in the
development of the mobile application. The
gathered data from the internet Ilibrary
research, internet research journals and
related applications such as hand gestures and
videos were used in the application’s content to
easily help the deaf and their relatives to learn
basic sign language.
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Second, software technologies and system
requirement were identified by the researchers.
The assessed available hardware compatible for
the installation and configuration has met the
system software requirements that enables the
researchers to develop the AGSL application. In
terms of software resources, researchers used
Photoshop for the designing of app story board,
for cropping and removing background of the
images and icons used in the application.
Construct 2 was used in the development of the
app to reduce the coding in a form of drag and
drop procedures. Android studio was also used
by the researchers to import resources from
construct 2 and export it in an APK format.
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Third, to design the mobile application, the
researchers used a story board to overview the
appearance and the layout of the mobile
application work as a guide and framework to
create eye-catching and visually appealing
icons to transform it into a working application
that would pique the user’s interest.

Figure 5: AGSL Features
Fourth, the researcher used the software
development tools (see Figure 6) to translate
the designed diagrams into working system.
The researcher successfully developed and
created “A Guide To Sign Language Using
Android App For Deaf”’, an app that would be
able to aid deaf and their relatives in learning
basic sign language in an advance and
innovative  way. Through the  mobile
application, the deaf and their relatives learned
how to use the features of the application such
as hand gestures in terms of letters and
numbers, as well as learn from watching the
sign language videos. Thereafter, the user went
through a thorough assessment to determine
the effectiveness of the application.

Figure 6: AGSL Contents

Fifth, after the survey was conducted through a
form of google form to evaluate the user’s
insights and suggestions about the application
using ISO 25010 Software Product Quality
Standards in terms of Functional Suitability,
Usability, and Portability. The gathered data
from the Alpha and Beta Testing are as follows;
Alpha Test

In order to determine the acceptability of the
application, alpha test was conducted after the
acceptance testing of the adviser. The Alpha
testing is the final testing before the software is
released to its potential users. It is typically
performed by developers and IT Experts. The
alpha test respondents were Mrs. Rose Bengco,
Professor in PUP, Completed her Master of
Information Technology. Aira Venice Talatala
Professor in Colegio de San Juan de Letran
Calamba, Completed her Master of Information
Technology and John Gregory Alandy Voice
Network Analysis, Completed her Bachelors of
Information Technology.

Table 5. Shows the survey result under the
category of functional suitability, which shows
that the app is suitable for deaf person. The
result shows that the system has met its
requirement for being accurate for deaf person
and deaf relatives in terms of ways of teaching
in local schools and there is existing.

Overall, the functionality feature of the system
result was given a positive result and received
an average weighted mean of 4.66, with a
verbal interpretation of “Very Good”. This
proves that the researchers achieved the mobile
application functional suitability in terms of
accurateness and suitable for deaf users and
their family.

Table 5: Evaluation Result for the Functional

Suitabilitz Criteria for Alpha Testers

. 5 4 3 2 1 .
Question va) @ (F) ® (VP) Mean Interpretation

The AGSL application is
suitable for deaf
individuals and their

relatives who are subjected 2 ! 0 0 0 466 Very Good
to basic sign language

demonstration

The AGSL application is

accurate for deaf person

and deaf relatives in terms

of ways of teaching in local 2 1 0 0 0 4.66 Very Good

schools and there is
existing category for basic
sign language

Average Weighted mean= 4.66
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Table 6 shows the survey result under the
category of Usability, which shows that the
application is accessible to use by the deaf and
relatives. The result shows that the app has
met its requirement when it comes to usability.
Overall, the Usability feature of the mobile
application was given a positive result and
received an average weight mean of 4.65, this
proves that the researchers achieved the mobile
application Usability in terms of accessibility of
features and learnability of contents.

Table : Evaluation Result for the Usability
Criteria

. 5 4 3 2 1 .
Question va) @ i) ® vP) Mean Interpretation

Table 8: Alpha Testers Weighted Mean

The AGSL application is
very useful to learn more
on the basic sign
language.

3 0 0 0 0 5 Very Good

The AGSL application can

be wused by means of

installed sign  gestures 1 2 0 0 0 4.3 Very Good
images/videos/ test your

knowledge 1ent.

Average Weighted mean= 4.65

Table 7 shows the survey result under the
category of Portability, which shows that the
application can easily be adapted by the deaf
and relatives in terms of its installability in low
storage phone because of its memory. The
result shows that the app has met the
application requirements when it comes to
portability.

Overall, the Portability feature of the mobile
application result was given a positive result
and received an average weight mean of 4.66,
with a verbal interpretation of “Very Good”.
This proves that the researchers achieved the
mobile application portability in terms of
installability for low storage phones.

Table 7: Evaluation Result for the Portability
Criteria for Alpha Testers

: 5 4 3 2 1 .
uestion Mean Interpretation
° VG @) (F) (P) (VP) P
The AGSL application is an
innovated technology that
consists of recorded videos
and tests that would help 2 1 0 0 0 4.66 Very Good
practice their knowledge on
basic sign language
The AGSL app can be
downloaded through low 2 1 0 0 0 4.66 Very Good

storage phone devices.

Average Weighted mean= 4.66

Alpha Testers Mean
functional suitability 4.66
Usability 4.65
Portability 4.66

Total Weighted Mean 4.65
Overall results conducted from the Alpha
Testers

Beta Test

After alpha test and for the completion of the
application evaluation, the proponents have
undergone beta testing using the same
evaluation tools to ensure the quality
effectiveness of the said app. The beta testers
were Kate Lee Sicat (Deaf) Regina A. Sicat (Deaf
relatives) and Sarah Valdez (Foreign Sign
Language Passer)

Table 9 Shows the survey result under the
category of functional suitability, which shows
that the app is accurate when demonstrating
the sign language. The result shows that the
system has met its requirement for being
accurate for deaf person and deaf relatives in
terms of its features.

Overall, the functional suitability feature of the
system result was given a positive result and
received an average weighted mean of 4.66,
with a verbal interpretation of “Very Good”.
This proves that the researchers achieved the
mobile application functional suitability in
terms of Accuracy.

Table 8: Evaluation Result for the functional

suitabilitz Criteria for Beta Testers

5 4 3 2

Question va) ) (F) fis) vP) Mean Interpretation
Using the sign language for

the given category is

accurate and demonstrate

properly. The AGSL

application can be used by 2 1 0 0 0 0 4.66

means of sign language
gesture/images /videos/test
your knowledge
assessmentlanguage
demonstration

Average Weighted mean= 4.66

Table 10. Shows the survey result under the
category of Usability, which shows that the app
is suitable for deaf person because of its visual
attractive icons and its content. The result
shows that the system has met its requirement
for learnability for deaf person and relatives.



Overall, the Usability feature of the system
result was given a positive result and received
an average weighted mean of 5, with a verbal
interpretation of “Very Good”. This proves that
the researchers achieved the mobile application
Usability in terms of Learnability of deaf and
relatives.

Table 10 Evaluation Result for the Usability
Criteria for Beta Testers

Question (SVG) ?G) ?F) (QP' |1VP| Mean Interpretation
The AGSL application is

user friendly with visual

attractive icons and

important messages using 3 0 0 0 0 0 5

the sign language
alphabets of the app. It is
easy to learn and access
the application

Average Weighted mean= 5

Table 11 Shows the survey result under the
category of Portability, which shows that the
app is can be easily adapted because of its
simple yet attractive interface. The result shows
that the system has met its requirement for its
adaptability of deaf person and relatives.
Overall, the Portability feature of the system
result was given a positive result and received
an average weighted mean of 5, with a verbal
interpretation of “Very Good”. This proves that
the researchers achieved the mobile application
Portability in terms of adaptability of deaf users
and their family.

Table 11 Evaluation Result for the Portability
Criteria for Beta Testers

5 4 3

. 2 1
Question VG @ (R () (P

Mean Interpretation

The AGSL Application can
be adapt by the deaf and
relatives easily because of
its features.

3 0o 0o 0 0 0 5

Average Weighted mean= 5

Beta Testers

46 Table
functional suitability 6. 12: Beta
Usability 5 Testers
Portability Total

S Wei

) eight
Total Weighted Mean  pean
4.88

Alpha and Beta testing overall results

Based on the table 8 & 12, the Alpha Testing to
IT experts and Beta Testing to non-IT experts in
terms of Functional Suitability were both able
to produce an average weighted mean of 4.66 —
Very Good. Which enabled the researchers to
conclude that both of the testers have enjoyed
and learned from the application as well as
good experience in terms of the accuracy of the
app when it comes to contents and accessibility
of its features.

Based on the table 8 & 12, the Alpha Testing to
IT experts got an average weighted mean of
4.65 — Very Good in terms of Usability. While
the Beta Testing to non-IT experts got an
average weighted mean of 5 — Very Good in
terms of Usability. Which enabled the
researchers to conclude that the Beta Testers
had a better experience than Alpha Testers in
terms of the learnability of its contents and
visual attractiveness of its features.

Based on the table 8 & 12, the Alpha Testing to
IT experts got an average weighted mean of
4.66 — Very Good in terms of Portability. While
the Beta Testing to non-IT experts got an
average weighted mean of 5 — Very Good in
terms of Portability. Which enabled the
researchers to conclude that the Beta Testers
also had a better experience than to Alpha
Testers in terms of the adaptability. Wherein,
the Beta Testers were able to easily adjust
within the changes in the system.

DISCUSSION

The researcher was able to integrate the data,
draw inferences, and offer study proposals after
a rigorous and critical examination of the
capstone project results.

Summary Of Findings

The AGSL application was built using the
waterfall model SDLC process. The functional
suitability of the applications prototype was
shown in compliance with the requirement
criteria. As a result, the researcher successfully
planned and produced "A Guide To Sign
Language Using Android App For Deaf" system
prototype.

System and software requirements were
identified to proceed to the next step. Scope
and limitations were as well identified as the
system underwent analysis. Moreover, story
board were constructed for the application's
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program design. As the application underwent
coding phase, Construct 2 and Android Studio
were used to translate the Story Board to a
functional Application. Afterwards, testing
phase was done in order to verify if the given
specifications were working as expected. Hence,
the application was deployed during the
deployment phase.

For the design visualization, adobe Photoshop
was used to enhance the images used in the
application as well as in the making of the app
story board. The images that was created were
added to fully customize the application's
features. Also, Construct 2 and Android Studio
was a big help for the researchers that made it
possible to produce the AGSL app.

In regard to the system’s functional suitability,
usability and portability testing, test cases
using ISO 25010 were divided into two
categories which are the Alpha Testers as the
IT Experts and IT Educators and Beta Testers
as Non IT Experts. The alpha testing and beta
testing conducted showed a favorable outcome
in terms of functional suitability, usability and
portability.

Lastly, a user manual was created to guide the
users on how to use the application to its full
potential. It would enable the user grasp and
comprehend the application’s available features
and contents. The “A Guide To Sign Language
Using Android App For Deaf” also known as
AGSL could now be accessed through google
play store.

Conclusions

The researchers were able to identify the
objectives needed to AGSL app. The gathered
related literature, studies and existing
applications were used to deepen the
knowledge of the researchers to help construct
the AGSL app.

The researchers were able to identify the
hardware and software specification and
requirements using the android mobile app,
was able to design and develop the AGSL to aid
deaf person as well as their relatives to learn
the American Sign Language.

Conclusions

The capstone project focused on the
development, design, and outcomes of
Application for AGSL. The researcher came at
the following conclusions based on the findings
and discussions of the application's goals:

First and foremost, AGSL was successfully
planned and built in accordance with the
specifications and goals. The software tools
were crucial in turning the Story board into a
viable and operational application.

Second, the application's intended features and
contents were properly rendered. As a result,
the programmers were able to create a visually
appealing user interface with accurate
material.

Third, the desired objective of the app to aid
deaf and their relatives were met in terms of
the accuracy and correctness of the contents
inside the application.

Fourth, the functional suitability, usability,
and portability test cases performed by the
alpha and beta testers yielded the intended
results. These findings demonstrated that the
AGSL application met the requirements,
indicating that it could now be utilized and
accessible by potential users.

Finally, the AGSL application received a unique
domain address and was successfully deployed.
With all of the facts, the researcher came to the
conclusion that the study's overall goal and
system acceptance had been met.
Recommendations

The researchers recommend the following
features, which would further improve the
capabilities and functions of the app:

Create another mobile app to a more American
Sign Language gestures and phrases, using
interactive videos of actual deaf persons and
with voice attach to it. Include a database of
AGSL app that should have a login of user then
progress report of their test knowledge taken.
The AGSL app should have include the feature
where the teacher can add his/her sign
language gestures and add also another set of
question for test knowledge.
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ABSTRACT

Along with the emerging development of mobile technology, several mobile applications have been
developed as reference tools. Dictionaries on mobile devices are more efficient than traditional ones
because they allow users to receive information easily and save time. Due to language attrition and the
indomitable confusion with the construction and wusability of Kapampangan words of non-
Kapampangan and Kapampangan speakers, the researchers took advantage of the situation and
created a Kapampangan Dictionary app for Kapampangan and non-Kapampangan speakers to
broaden their knowledge of the Kapampangan language with Father Venancio Samson's
Kapampangan Dictionary, a comprehensive collection of Kapampangan words with English definitions.
The HAU Center for Kapampangan Studies published the book in 2010. The Agile Method Approach
enabled the development of this study to meet the study's objectives. The Kapampangan Dictionary
app was pre-launched in the Google Play Store to address and identify technical issues, and it was
tested by the researchers, capstone adviser, and some of the focal persons involved in this study. To
validate the functionalities, test cases were used to validate the application's specific functionalities
based on the research objectives. Furthermore, the researchers have proved that the application can
assist someone who uses the app intentionally by using statistics included in the study from the
Google Play Store. With that, all of the recommendations and objectives have been met and this
resulted in a working Kapampangan Dictionary application.

CCS CONCEPTS language in the provinces of Pampanga and

* Computer systems organization — Embedded
systems; Mobile Application Development —
Android Application

INTRODUCTION

In the Philippines, 187 languages are spoken.
Kapampangan, one of Pampanga's eight major
languages, is the statutory language of
provincial identity. Along with Tagalog,
Cebuano, Ilocano, Ilonggo, Bicolano, Waray,
and Pangasinense, it is the seventh-most
spoken native language in the Philippines, with
over 2 million native speakers. (M.A. Bravante
and W.N. Holden, 2019) Considering that the
Kapampangan nation is personified by a
woman, Indung Kapampangan. Indung
Kapampangan, on the other hand, means
"mother of all Kapampangans." The honorific
name of the Kapampangan language, Amanung
Sisuan, is influenced by Indung Kapampangan,
which is a woman, meaning "language suckled
from the mother's breast." (K. Garcia, 2019)
Moreover, Kapampangan is the dominant

southern Tarlac, with the majority of the
population belonging to the Kapampangan
ethnic group. It is also spoken in northeastern
Bataan, in the bordering municipalities of
Bulacan, Nueva Ecija, and Zambales.
Kapampangan is mistakenly identified as a
dialect and not a language. However,
Kapampangan is the official language of
Pampanga, at least in Angeles City, according
to Ordinance No. 424, Series of 2017 (PO-940-
08-17). (J.V Flores, A. Rivera, E. Pamintuan,
2017) Mr. Tantingco, director of the Center for
Kapampangan Studies, stated "A language is
when two people who talk to each other don't
understand each other, then you know they are
speaking two different languages. But, if they
talk to each other and understand each other
except for two or three words, you know they
are talking about dialects. In other words, a
language is an entire set of words in and of
itself, and a dialect is the variation of that
language. It is all about the mutual
intelligibility to identify each."
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Kapampangan language is considered a highly
threatened language that has been showing
signs of endangerment. Despite its status as a
rich language due to its large vocabulary,
several Kapampangan speakers are losing
touch with their native tongue. The process of
losing one's native or first language is language
attrition. (S. Montrul and J. Yoon, 2019) It is
usually caused by both isolations from
speakers of the first language and the
acquisition and use of a second language,
which interferes with the correct production
and comprehension of the first. Several citizens
who still speak the language exhibit signs of
language attrition, with words borrowed from
Tagalog  gradually replacing indigenous
vocabularies and integrating English and even
informal phrases. Kapampangan grammar is
complex, making it difficult to learn for those
who want to know more about the language.
Technology has become an essential part of the
contemporary world, and people are becoming
increasingly reliant on it. Then, even for the
younger generations, access to applications for
educational purposes became mandatory. In
that case, some people no longer want to read
printed books or turn the pages of a book.
When given the option of using a mobile
dictionary app or reading a printed dictionary,
some would prefer to use the mobile dictionary
application. (D.S. Abdullayeva, 2021) With
technological advancements and the assistance
of a newly developed application, citizens, and
immigrants now have a new platform to help
further their Kapampangan vocabulary by
simply using their gadgets. (K.Y. Aryanto, M.
Bandem, W. Mudana, N.L Partami, N. Suandi
2020) The intent of developing an Android-
based Kapampangan dictionary application is
to make it more accessible to a wider audience.
The study aims to replace the traditional word
searching methods with a more accessible and
user-friendly feature. The application includes
the following features: Kapampangan words
with English definitions, synonyms, antonyms,
audio pronunciations, suggestive  word
searching, limited web  browsing, and
Kapampangan categories like common phrases,
frequently asked questions, numerical terms,
etc.

Background of the study

Pampanga is a province located in the central
region of the Philippines’ biggest archipelago,
Luzon. Spaniards gave the name La Pampanga
when they discovered it in 1571, making it the
first province in Luzon to become Spanish.
During the three centuries, Spanish colonizers
learned and adopted the locals' customs,
particularly their languages, because it was the
most effective way for them to carry out their
mission, which was to spread Christianity, and
Pampanga undoubtedly absorbed some of the
Spaniards' culture and language in return.
During the colonization, Fray Diego Bergano, a
Spanish friar, wrote one of the first
Kapampangan-Spanish dictionaries, which
helped Kapampangans and Spaniards
understand each other. Over time, experts
translated Bergano’s dictionary from
Kapampangan-Spanish to Kapampangan-
English. However, Father Venancio Samson, a
Kapampangan priest, created a much more
comprehensive version of Father Fray
Bergano’s Vocabulary of the Kapampangan
Language in Spanish and Dictionary of the
Spanish language in Kapampangan: The
English translation of the Kapampangan-
Spanish dictionary, updated with a collection of
Kapampangan words with definitions also
includes limited synonyms and antonyms in
English. The HAU Center for Kapampangan
Studies published this book in 2011.

The Kapampangan language has several
names, including Amanung Kapampangan,
Pampango, and Capampafngan but the natives
refer to it as Amanung Sisuan. According to
Michael Raymon Pangilinan, a well-known
Kapampangan linguist, on his website SIUALA,
which stands for Kapampangan Culture and
Language. It is widely spoken in central Luzon
with over 2 million speakers. Although the
language has a wide population of speakers,
linguists have stated that little did the citizens
know, the Kapampangan language is showing
early signs of endangerment. Locals have more
than a few deficiencies that they refuse to
concede for their Amanung Sisuan. If the
citizens do not address this problem, certain
words may die and eventually the language
itself. It is where the idea of a user-friendly and
accessible Kapampangan language learning
material has come to light.
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The Kapampangan dictionary has a purpose
more than just a word-reference book. It has
been very helpful to many since both languages
are spoken in the province. When technology
has taken its course, the townspeople have
converted the book into a portable document
format. This action has been beneficial because
of its wider accessibility to the public. However,
the traditional one-by-one searching method is
still being used — which is time-consuming and
tedious. Aside from this, only some people
know how to pronounce Kapampangan words.
Leaving this issue unaddressed could lead to
mispronounced words and inaccurate
meanings which could result in the dialectical
difference.

People who are neglecting their mother tongue,
are unknowingly abandoning a huge part of
their history and identity. To some, this could
be just a plain and unimportant issue, but
language is where the soul of a country lies.
This study is made to prevent the
apprehensions that linguist experts have on the
Amanung Sisuan. Kapampangans - especially
the young generation - could remember their
prosperous past and appreciate how Pampanga
has splendidly progressed despite the
numerous misadventures it encountered along
the way.

Objectives of the study

The general objective of the study was to design
and develop Amanu: An Android-based
Kapampangan Dictionary Application.

In line with this, this study aims to achieve the
following specific objectives:

e Gather documents from museums and
public libraries in Pampanga about the
Kapampangan language and dictionary.

e Design the flow of the system using
Conceptual Framework and Story
Board.

e Identify the required specification for
Hardware and Software in development
and in testing of the application.

e Design and develop an Android-based
Kapampangan dictionary application
and its interface; and

e Integrate the gathered documents from
the museums and public libraries, test
the system using test cases in terms of
functionality, reliability, usability, and
portability of the Amanu: An Android-

based Kapampangan

Application.
Scope and limitation of the study
The developers gathered the necessary
information for the study and conducted a
review of previous related research. Following
the collection of the necessary information, a
series of diagrams was created to provide a
visual representation of how the application
works.
The study was focused mainly to expand the
vocabulary of Kapampangan and non-
Kapampangan residents in Pampanga. The goal
was to provide an Android-based
Kapampangan Dictionary Application of Father
Venancio Samson's Kapampangan Dictionary
which contains Kapampangan words with
English definition, synonyms, Kapampangan
common phrases, frequently asked questions,
numerical terms, etc., suggestive word search,
a limited web search for words that are not
available in the dictionary database, and
interface personalization of user’s screen theme
into light and dark modes.
After installation, the application can function
without an internet connection, retrieving
words and definitions and playing audio. There
is also a suggestive word search feature in the
application. If the word entered in the search
bar is not found in the dictionary, the
application will prompt the user to search for it
online using the phone's web browser. Users
will also be able to view their previously
searched words and decide whether to delete or
keep them all. Users can also bookmark a
specific term and return to it the next time they
need it, as well as change the theme of their
screen to light or dark mode.
The application was optimized for Android
devices running Android versions ranging from
Jelly Bean (4.1) to Q. (10). Additionally, if a
computer device has an Android emulator, this
program can be used on it. The understanding
capacity gap of the user before and after the
usage of the application will also be on the
boundaries of this study. The application is not
intended to be a tool for the Kapampangan
writing system. The Center for Kapampangan
Studies included in the published book of
Father Venancio Samson entitled The English
translation of the Kapampangan-Spanish
Dictionary that “there are many determined
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proponents of the c/q orthography as there are
of k orthography, the dictionary cannot settle
for their differences. No single organization or
institution can claim the authority to set the
conventions of spelling on behalf of the entire
population, and in fact, no single generation
can impose its preferred orthography on
generations still to come.” The application will
entirely focus on the main purpose of the
dictionary - a word reference and provide the
needed information about a specific word.

SYSTEM DEVELOPMENT METHODOLOGY

In this section, the design and the methods
were explained to meet the objectives, as well
as its design and project development.

The Agile Methodology divides tasks into
smaller iterations or sections, avoiding long-
term planning. The number of iterations,
lengths, and constraints for each iteration are
all fixed. Dividing a large project into smaller
components reduces overall project completion
time requirements while also lowering project
risk. One of the first steps in the process is to
understand the project's requirements. These
procedures necessitate assessment, evaluation,
and execution to optimize performance within
constraints.

Figure 4: Agile Model
Source: (https://readdive.com/how-to-use-agile-
approach-to-scope software-projects/)

Figure 4 shows the Agile Model that was used
in the development of the application. Working
on the project as soon as possible is possible
with Agile, even if not all of the project
requirements have been  collected or
functionality included in the final version has
not been decided. Furthermore, by breaking
down the process of determining project
requirements, increasing flexibility to make it
easier to adapt to change, and later building
and testing the project, this method can help in
project development. Quality is improved by

identifying and correcting bugs quickly,
identifying expectation mismatches early in the
development process, and conducting testing
and reviews during each iteration.

Plan

Researchers utilized their related studies by
gathering information from trustworthy web
domains, schools, and public libraries to
develop a conceptualized idea that was turned
into a project. The panelists approved the
development of an Android-based
Kapampangan Dictionary titled "Amanu: An
Android-based Kapampangan Dictionary” after
discussing and analyzing a few ideas.

Design

Based on the information gathered, the
researchers define the requirements, tools,
applications, and hardware required for the
development of the application. This stage also
includes deciding which components,
functions, and features to include in the
application. The researchers also created mock-
ups of the dictionary's user interface. These
prerequisites include the hardware and
software required for the development of the
Android-based Kapampangan Dictionary. See
Appendix A.
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Develop

The researchers used trial and error to navigate
and use the IDE, Android Studio, which aims
to create and deploy a working Android-based
Kapampangan Dictionary. Because the Android
application is still in its early stages of
development, its functionality is basic and

14



limited. Some of these basic features are
included in the panelists' recommendation
form. This prototype was tested, and the
modifications, revisions, and improvements
were determined using certain hardware and

software requirements.
Tahle 1: Hardware Specifications i the Davelopment of the Application

Hardware Deseription

1 TE HDD Hard Dizk Drive Capacity
BGE EAM Memory Capacity

Intel Core i3 Unit Processor

1920 = 1080 pixels Screen Resolution

Microphone and Condenser Voiez Recording

Tahle I: Software Specifications in the Development of the Application

Software Description
Android Studio Uszad in Android Application Davelopmant

DB Browser for SQLite Usad in creating, inserting, and editing databass filas.

Andacity Usad for recording, editing, and mixing andio.

Adobe Ilustrator Used for designing the logo.

Tables 1 and 2 show all of the hardware and
software specifications used in the
development. Based on the plan and design
phases, the researchers have developed the
application in this phase. For hardware
requirements, a laptop with a one-terabyte
hard disk drive, eight gigabytes of RAM, an
Intel Core i5 processor, and a resolution of
1920x1080 pixels was used in programming
and database creation, and a microphone and
condenser were used to record the audio
required for pronunciation of Kapampangan
words. In terms of software requirements,
Android Studio was used to develop the
dictionary, SQLite Db browser was used to
create the database, Audacity was used to
record, edit, and mix audio, and Adobe
Nlustrator was used to design the application's
logo. All of these devices and software
applications worked together to develop the
“Amanu: An Android-based Kapampangan
Dictionary”.

Test

Following the completion of the development,
initial testing was initiated, and the first round
of testing was carried out. The researchers then

assessed the project's performance and look for
flaws. To determine the working Dictionary's
strengths and limitations, the application was
presented to the researchers' capstone adviser
as well as to the director and staff of the Center

for Kapampangan Studies.
Tahle 3: Smartphone Specification Used for the Testing and Integration

Hardware Software

Huawei Mova Tt Android Operating System (Android X)

123GB Mobila Memory Allocation

Table 3 shows the smartphone specification
used in testing and integration to identify and
correct unforced errors, bugs, and the overall
design of the application. The capstone adviser
for the researchers made suggestions and
recommendations about the look of the
dictionary, such as creating the main logo, the
color of the interface, and the calculated aspect
ratio for each mobile device. Following that, the
application was refined to improve its user
interface and functionality.

Deploy

After going through all of the stages and
iterations, the researchers were able to develop
a working application entitled “Amanu: An
Android-based Kapampangan Dictionary”. The
finished application is published on the Google
Play Store. The application is in its final stages
of development.

RESULTS AND OUTCOMES

In this section, the results and the discussions
were laid out to determine if the researchers
met the objectives of the project.

Tahle 4. Hardware Reguirements (for development)

Devices Functions
Laptop/ PC Coding, Datzbase, Audio Editing
MMicrophone and Condenszer Audio Fecording
Android phone Testing

Table 5. Software Requirements (for developmant)

Application Functions

Android Studio IDEMobils Application Developer
SQLita Databaze Browszer Databaze

Andacity Andio Editing
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Tizure 5: Android Studio
Figure 3 shows the user interface of Android Studio, the integrated development
environment (IDE) used to create the Amdmy; An Android-bazed Kapampangan
Dictionary.
Figure 6 shows the application used to create the
Android-based Kapampangan Dictionary’s database.
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Flzure T: Audacrty

Figure 7 shows the application used in editing the
audio pronunciation the Kapampangan words.

Figure 8 shows the front cover of Father
Venancio Samson's book, The English
Translation of the Kapampangan - Spanish
Dictionary, which was used as a resource for
this study.

The development phase was divided into four
different tasks: the development of the
application diagram, the development and
construction of the database, the development

of the graphical user interface, and the
development and recording of the audio for the
pronunciation of words in the application.

Figure 8: Kapampangan Dictionary

To obtain the necessary documents for
developing an Android-based application for
the Kapampangan Dictionary, the researchers
contacted the Center of Kapampangan Studies,
located within Holy Angel University in Angeles
City and serves as Pampanga's archival
museum. The museum granted permission to
use Father Samson's Kapampangan Dictionary
in this study.

The next step was inputting the dictionary data
into SQLite DB Browser— the application used
to create the application dictionary's database.
Alongside the sorting and storing of data into
the database is the development of the
graphical user interface of the mobile
application using Android Studio, an
application to <create an Android-based
application.

To integrate the application's functionality with
necessary files like database and audio files
were inserted directly into the program—
allowing the application to be wused even
without internet access unless with the use of
online searching using a web browser.

Based on the objectives, test cases were used to
validate the functionality and portability of the
application. See Appendix C and Appendix D.
After validating the functionalities using the
test cases, the researchers were able to
determine the windows, buttons, and
information to be displayed in the application.
The application includes Father Venancio
Samson's book, The English Translation of the
Kapampangan - Spanish Dictionary, as well as
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Kapampangan audio files and other necessary
documents such as Kapampangan common
phrases, frequently asked questions, numerical
terms, and so on, as well as application
features such as suggestive word search,
limited web search, and interface
personalization of the user's screen theme into
light and dark modes. See Appendix A and
Appendix B.
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Figore 9: Amdnp Kapampangan Dictionary User Interfacs: Light and Wight Mode
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Figure 10: Word Search: Light Mode

'y

Figure 11: Word Search: Night Mode

Figures 10 and 11 above show how the word
search in the dictionary works. When
launching the mobile application, the
smartphone will display the logo before
reverting to the main screen. The application's
main screen consists of a side navigation bar
and a search bar. Users should be able to type
and search for the desired Kapampangan word
once the search bar is selected. If the user is
unsure of the spelling, the application suggests
words related to the typed word, and if the
word is not found in the dictionary database,
the wuser can search online wusing the
cellphone's web browser.

The user can then select the suggested word
from the list, which will take them to the next
window, which contains the Kapampangan
word, definition, audio button, and bookmark
button.

X I I

Figure 12: Navigation Bar: Light Made
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Figures 12 and 13 show the contents of the
side navigation bar. The user can access the
history, bookmarked words, Amanu for
Beginners, categories, and the about us
window via the side navigation bar. The mode
switch can also be found in the side navigation
bar.

The researchers were able to determine that the
applications worked properly after validating
the functionalities with test cases. There were
no issues with the application's installation or
uninstallation, and it functions as expected. It
was demonstrated that the dictionary will
perform word searching, suggestive word
search, and display the correct typed word
along with its definition and audio. All buttons,
including the bookmark, audio, and delete all
buttons, are fully operational and functional.
The History, Bookmark, Amanu for Beginners,
Category, and About Us Windows in the side
navigation bar are all functional. The
application can also switch from light to night
mode without error or complication. See
Appendix C.

Under usability, installation and uninstallation
were easy to operate. The application is user-
friendly, and testing is not hard to utilize.
Furthermore, all of the  application's
functionalities are operational, and it serves
their intended purpose and wusage. The
application can function without an internet
connection, but the user has the option to
search for words online if the word is not in the
dictionary database. The graphical user
interface is responsive and remains in its
proper position even when installed on different
Android devices that are running in 4.1 to 10
Android OS. The application does not display
any errors when using other applications. The
audio played also corresponds to the user's
word search. When the user types a word into
the search field, a list of words that are similar
to the typed word appears on the screen;
however, if the typed word is not available, the
web browser search option is available. When
the user switches the application's interface to
night mode, the application will remain in that
mode even after it is closed. To return to light
mode, the user should use the side navigation
bar and use the switch button. Lastly, the links
provided in the About Us window will direct the

user to the correct domain. See Appendix D,
Appendix E, and Appendix F.

Before the application is finalized and
presented to the panelist, it is pre-launched in
Google Play Store to address and identify
technical issues. The researchers were the first
to test the application to see if the
recommendations were met, after the focal
persons, the thesis group adviser, and others
who initially installed the application. The
following are the Google Play Store statistics:

Figure 13: User Cellphone Moedels with Android 08 and Ratings
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Figure 14: Application Uploaded m Google Play Store with User Ratings
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DISCUSSIONS

This section  discussed  the findings,
conclusions, and recommendations based on
the analysis of the result of the study entitled
Amanu: Android-based Kapampangan
Dictionary.

Summary of findings

Based on the reviewed related literature and
recommendations, all of the  specific
requirements that were required were easily
determined.

The researchers were able to understand the
flow and requirements for the mobile
application to be successful and fully
functional by wusing diagrams such as a
conceptual framework and software
development methodology.

The results of test case analyses are all passed
in the categories of Functionality, Portability,
Usability, and Reliability. The findings indicate
that all of the application's functionalities, such
as buttons, windows, and links, are functioning
properly. Furthermore, it was demonstrated
that the application is simple to use, test,
understand, and run properly with or without
the internet. Furthermore, regardless of the
user's screen dimensions, the user-interface
components are all in the proper place in the
interface.

Panelist suggestions for additional features
such as word categories, user preferences for
light and dark modes of the screen, suggestive
word search, and a web browser search were
also considered. After extensive testing and
panelist feedback, the researchers were able to
design and develop Amanu: An Android-based
Kapampangan Dictionary.

Conclusions

The researchers developed an application that
can provide a free source of Kapampangan
Dictionary for Kapampangan speakers and
non-Kapampangan speakers who want to know
the definition or pronunciation of a certain
Kapampangan word using an Android-based
Kapampangan Dictionary that includes:
Kapampangan words with English definitions,
synonyms, antonyms, audio pronunciations,
suggestive word searching, limited web
browsing, Kapampangan categories such as
common phrases, frequently asked questions,
numerical terms, etc.

To achieve the application's goals, the study's
objectives and agile approach methodology
were used. As a result of a series of
experimental test cases, the application was
developed and tested by experts in
Kapampangan Language, and it qualifies as a
fully functional Android-based Kapampangan
Dictionary. Every phase is repeated following
the requirements until the project is completed
and all expert and panelist recommendations
have been met.

Finally, based on the results of the
experimental test cases gathered, the
researchers have successfully developed a
working Kapampangan dictionary that works
on any Android device with a 4.1 to 10 Android
operating system.

Recommendations

The researchers considered the following

recommendations for future improvement of

the developed application entitled “Amanu: An

Android-based Kapampangan Dictionary”.

. Improve the graphical user interface

of the application for security and
for the additional documents.

. Consider adding Kapampangan
phrases/translations for future
references from eligible
Kapampangan documents.

. Consider using .wav as an audio file

extension to reduce the application's
memory assumption of the user's
mobile phone.
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ABSTRACT

Mobile games have a certain attractive quality that inspires everyone to play, regardless of the user's
age. Mobile games are being developed as a result of the increase of smartphone and technological
advancement, as well as the growing popularity of trendy technologies for game development such as
the Unity application. The gaming sector is growing over the world, and smartphones are playing a big
role in this growth. The researchers developed a horror survival android game named "Belittle" with 3-
dimensional graphics. The game has two game modes the story mode and cooperative mode. In story
mode, there are three chapters with different level mechanics that the player will need to solve and
overcome. In chapter one, the player needs to find the right block and move it to the platform to open
the gate. The player will need to avoid traps and enemies while solving the puzzle. Chapter two include
solving the riddle by pushing buttons and passing the moving platforms. The objective of chapter three
is to find the keys hidden in the map while avoiding the enemy. In cooperative mode, two players need
to solve a riddle that has been shown on the board before the time runs out. The target audience is
aged 15 years old and up as this is the recommended age for playing the game. Players who enjoy
horror games that require them to utilize critical thinking skills to solve riddles will find the game

entertaining.

CCS Concepts: J Computer systems
organization — Embedded systems; Internet of
Things ¢ Mobile Application Development —
Android Application

General Terms: Design, Performance

INTRODUCTION

For kids, many games are scary. For example,
Spirit of the Glass, Zombie Tag, and the all-
time favorite game of every child, the Ghost in
the Graveyard. Ghost in the Graveyard, a scary
game to play with three or more friends
outdoors, is a variation of Hiding and Seek.
One person hides while the other players stay
at a rock, tree, or certain area known as the
base. Players count to twenty slowly while the
ghost hides. When the ghost is found, whoever
finds him yells, “Ghost in the Graveyard”. All
the players race back to the object or area
designated as a base. The ghost attempts to tag
another player before they reach safety. If he
manages to tag someone, that player becomes
“Ghost” for the next game.

Today’s time, due to the pandemic, people
cannot hide the excitement to go outside,

especially teenagers who want to play together
with their friends. But with the restrictions of
every place, with improvements in technology,
video games continue to evolve into more
realistic interactive environments. Games can
be accessed by downloading an application to a
platform. An example genre of online
application game is the survival horror game,
according to Taylor. Survival horror is the child
of many other genres like adventure, action,
horror, and gothic. Then, it is characterized by
concepts, setting, and content rather than
gameplay mechanics. Additionally, the author
asserts that games in genre earned inclusion
due to incorporating horror elements and
emphasizing survival rather than flourishing.
This genre was also among the first to
approach game design from an emotional
standpoint. A blend of game development,
gameplay mechanics, and plotline heightens
the level of fear [1].

The researchers come up with the idea of
developing Belittle, an Android 3D Mobile
Survival Horror Game. It is about the main
character named “Alfred” fighting his fears in
his dream by solving puzzles and obstacles in a
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frightening environment as the game is
designed to scare by immersing them in an
exciting tragedy through terrifying graphical
character traits and resentment and elicit
feelings of terrifying, suspense, and excitement
in every puzzle and obstacle needed to survive
for him to finish all challenges that will wake
him up again in the real world and realize on
how successful he overcomes his fears. This
game comprises three distinct stages that will
test players' critical thinking and problem-
solving abilities. This new survival horror game
application provides an ideal platform for
spending leisure time, honing critical thinking
skills, and experiencing enjoyment, terrifying,
and challenging mind-puzzling game that
utilizes 3D advanced technology to immerse
players in the game, especially those who enjoy
horror and puzzle games and are at least 15
years old and is compatible with Android
smartphones.

Background of the study

Games have made a huge impact on our
society since the early times. It could lead to
addiction for it is immersing, or it could be a
coping tool to relieve stress. Different games
are being developed to serve as entertainment
for every user and player, but not all developed
games give attention to the storyboard and the
theme or helpful to the users.

The researchers have focused on developing the
project for today’s situation which is the
pandemic. The people tend to stay at home and
spend their leisure time with their gadgets,
surfing the net, watching movies, and playing
games with their mobile phones. With the
increase of mobile phones, it is also the rise of
mobile gaming.

The researchers come up with this study the
3D Mobile Survival Horror Game named
Belittle. The purpose of a survival horror game
is not just to give the player the feeling of being
scared but also to give the excitement and
satisfaction through finishing the levels of the
game by solving puzzles, avoiding traps, and
running from a monster in a frightening
environment.

Objectives of the study

The general objective of the study is to develop
a survival horror mobile game named Belittle -
an android 3D-based survival horror game.
Also, it is to provide entertainment to the users

in their free time. The said game is an easy-to-
play mild horror game that will be both exciting
and thrilling.
In line with this, this study aims to achieve the
following specific objectives:
e To design the game application in terms
of:
o Storyboard;
Modeling of objects and characters; and
o Sounds and background music.
¢ To identify the requirements and analysis
of the study through the use of gathered
information and research wusing the
internet and survey form.
e To develop Belittle: an android 3d game
that has the following features:
o 3-Dimensional;
Story mode; and
o Cooperative mode.
e To develop three chapters on the story
mode.
* To identify the necessary hardware and
software required to develop the

@)

(@)

application.

e To test the game using the following
criteria:

o Functionality;

o Usability;

o Portability; and

o Reliability.
Scope and limitations of the study
The study of Belittle: An Android 3D Survival
Horror Game will provide entertainment to the
users in their free time.
The researchers aim to provide a 3D survival
horror game that will give entertainment and,
at the same time, will allow the users to
understand societal issues, and improve one’s
cognitive skills and will serve as a coping tool
from stressful circumstances.
The project has an interactive user interface
that the player can use to easily navigate the
game from the title screen to gameplay. The
game is in the landscape but provides a sensor
which the player can use to rotate the game
screen. In addition, there is a menu setting in
the main menu that will give the player an
option to adjust the brightness from high to
low, joystick opacity to adjust the transparency
of the joystick, and the sensitivity option to
adjust the smoothness of the joystick. The
option is to make a delay for the movement of

22



the character when the game is played. The
project also has the option to turn on and off
the background music and sound effects. The
game covers level-by-level game features that
allow the player to get a challenging game
environment.

The project has a level selection in the main
menu. This will allow the user to change the
level and go back to the previous level that the
user finished. The game has three playable
levels, and each level will indicate an objective
that the player should accomplish.

The objective of the first level in the first
chapter is to find a way out by pushing the
right block into the place. There are four blocks
in total that the character can choose from.
Once the right block is placed, the gate will
open, and the character can proceed to the
next level of the chapter. In the second level of
chapter one, the player will need to avoid traps
to survive and advance further. When the
player gets caught in a trap, he will die and
revive at the previous checkpoint. The player
will need to find the right way to find the block
that is hidden while avoiding the traps that are
scattered on the map. Once the block is placed
in the right place, and the character does not
hit a trap, the gate will open ,and the player
can advance to the next level. In the third level
of chapter one, the player needs to turn on
switches to operate the tower to advance. There
are three switches that the player needs to find
and need to activate by pulling the lever to
supply electricity to the tower. When the
switches are not activated, the lights will
remain red. The player will need to go back in
the switches to pull the lever to give electricity
to the tower. When all the switches are turned
on, the color of the lights will turn green. The
final switch which is located at the top of the
tower is activated. Once the player pulled the
lever, the alarm will be turned on, and an
enemy will pursue and follow him. The player
needs to wait as the gate slowly opens while
avoiding the pursuer. The final checkpoint on
chapter one will encounter an antagonist
named Grimm, the final boss on the 3rd
chapter. Grimm advised Alfred to find him in
the Final Chapter. In the last part, the player
will find a mirror that can transfer the
character to the next chapter if the player goes
through it.

The main objective of chapter two first level is
to find clues and solve riddles to open the gate
to the next level. In this level, the player will
need to read and solve a numbered riddle. The
player will then need to interact with five
buttons corresponding to the  correct
combination to open the gate and proceed to
the next level. The player has three chances to
enter the correct combination. Otherwise, the
player will die because of the ceiling falling with
each incorrect combination. The objective of
the second level is to find the right blocks that
the player will jump on. Once the player
jumped and fell, the level will reset. There will
be a checkpoint in the middle of the map. The
objective of the third level of chapter two is to
pass through the moving platforms. The
platform movements and speed are not the
same. Some move from left to right, front to
back, and to another platform that comes from
the walls. There is a total of four platforms that
the player needs to overcome and to make it to
the last chapter.

The main objective of the final level is to find
the keys hidden in the map. There is a total of
10 keys needed to be found while being hunted
by an enemy. For the player to fight back, he
needs to hit the enemy by using a flashlight.
Once hit by the light, the latter will be stunned
for five seconds. The flashlight has a cool down
when the green bar drops. It will start
recharging for 2 seconds. First, the player
needs to go to the center of the map to find the
book. After reading the book, the keys will
scatter all over the map and will need to be
found. When all the keys are acquired, the
health bar of the enemy will show up to be
defeated by the player using a flashlight.

The project provides a game mode selection
that includes a story and cooperative mode.
The graphics can be adjusted from low,
medium, to high to provide smooth gameplay.
The option to adjust the opacity and the
joystick is also available in the options menu.
The opacity adjustment option will help the
player to see the background while playing
when lowered. The character can be controlled
using an analog joystick controller for
movement, a button for jumping, and a button
for touching in-game items. The sensitivity
option can help to adjust the delayed
movement of the joystick and character. The
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sensitivity is ranging from 1-5. The lower the
number, the delayed movement it is.

The researchers used the BandLab application
for editing the music and sound effects that will
be used in the game. They used Photoshop for
creating in-game assets like jump button,
joystick, and menu and options buttons for
pause, play and quit. Also, they utilized the
Blender application for creating in-game
objects and items like blocks and doors.

First on the criteria is the functionality of the
game. Game mode selection should be working
for the player to select different game modes
from single to multiplayer. The single-player
mode provides three chapters selection with
different objectives to pass the game. The
option to adjust the graphics from low, medium
to high should be available as the users have
different device specifications. The option to
adjust the opacity of the joystick and button is
important because the player can see through
the game well depending on the opacity level
set by the player. Option to turn on and off the
background music and sound effects are also
available. The main functions to play the
character should be working. The functions
include running, jumping, and interacting with
objects.

The second criterion is about the usability of
the game. The researchers need to know if the
system is easy to implement. After
implementation, the researchers will test the
system. The testing was used to know if the
system is easy to check and maintain. The
game is easy to understand by providing a
tutorial on how to play. Making the user
interface to match the theme of the game is
important to suit the background music and
sound effects. The game can easily be installed
and uninstalled without any error when the
required device specification is met.

The third criterion is portability. The game can
be played on a variety of android devices that
have at least 3 gigabytes of ram and 700 MB of
free storage to run the game and play single
and  cooperative game = mode. Screen
adaptability of the game will be available to run
on different smartphone screen sizes. Multi-
touch is supported. For example, the player
controls the character using the joystick while
using the jump button at the same time.

The last on the criteria is reliability. The
installation required an active internet
connection, and the mobile device should be
running at least on Android OS 8. The user can
uninstall the game without any error when
going to application management. Find the
application and tap the uninstall button. The
game can still run when other applications are
in use or open. The game can still run while
charging, connecting to the internet, and
receiving phone calls.

The system is not supported to be played on
IOS (iPhone Operating System). It is limited to
be played on an android operating system only.
The character cannot go through holes in the
wall and does not allow the player/character to
fall outside the map. The game's visuals are
likely to be good since the game has 3D
characters and surroundings that will need a
higher version of Android, at least Android
version 8 (Oreo Version), 3GB of RAM, and an
octa-core central processing unit. Players must
be at least 15 years old to play as the game's
visuals and plot may not be acceptable for
young people, and it contains aspects that are
not fit for them. Since the game includes dark
graphics and a terrifying setting, this research
does not cover audiences under 14 years old
due to design restrictions. In cooperative game
mode, only two-player should be playing inside
a lobby. The players should have an active
internet connection to join. Connecting to Wi-Fi
is highly recommended to reduce lag and
latency.

The respondents played the game for the
researchers to know what graphic settings their
device can handle. The result shows that the
higher the devices that have high random
access memory tend to have a faster central
processing unit and graphics processing unit.
Devices with only 3 gigabytes of memory can
only run the game in low to medium graphic
settings without the gameplay getting lag than
those with 8 gigabytes of memory that can
handle high graphic settings. The researchers
obtained the hardware requirement with the
help of an online survey. For example, see
Appendix C for the game survey.

The user's device needs to meet the minimum
device specification to install, run the game
smoother, and without error. First, the API
(Application Programming Interface) should be
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at least level 26 or Android version 8.0 named
Oreo. Second is the capabilities. The device
screen should be a touch screen and has
network or internet compatibility. Third, the
RAM (Random Access Memory) should be at
least 3 gigabytes. Fourth, the CPU (Central
Processing Unit) should be at least Octa-core.
The GPU (Graphics Processing Unit) should be
Qualcomm Adreno 505/ PowerVR GE8320 or
better. Fifth, the device should have at least
700 MB of free storage to install the game. The
recommended display size is 6.5 inches or
above to take advantage of a full and clear
screen.

SYSTEM DEVELOPMENT METHODOLOGY
This section identified the methodologies used
by the researchers to develop the propose
study. In this section, the theoretical methods
and diagrams were also added to explain the
function and complement the process flow.
Scrum is an agile development methodology
used in the development of Software based on
iterative and incremental processes. It is an
adaptable, fast, flexible and effective agile
framework that is designed to deliver value to
the customer throughout the development of
the project. The primary objective of Scrum is
to satisfy the customer’s need through an
environment of transparency in
communication, collective responsibility and
continuous progress. The development starts
from a general idea of what needs to be built,
elaborating a list of characteristics ordered by
priority (product backlog) that the owner of the
product wants to obtain. These are the
following list of activities that the researchers
prioritize in developing the game. (1) Game
Design. The researchers consider the
background of the game setting, the pieces
model or the players, also the interface of the
whole game staring from the splash screen and
the scope of the whole game. (2) Coding. The
researchers are still on the process of coding
the game, but beforehand the researchers
decided what will be algorithm of the game, the
program and the syntax. (3) Animation. The
researchers also decided how the splash screen
was, pieces model and effects should be
animated that will give

An immersive feeling to the user. (4) Testing. In
this activity, the researchers will make sure
that the developed game will be tested.

The researchers used scrum methodology as
the method focused on experiences that
encouraged the team to learn to be self-
organized while working on a problem, and the
researchers can reflect while developing the

game to continuously improve.
PRE-GAME GAME

POST-GAME
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Figure 2: Scrum Methodology

Pre-game stage

In the Planning Phase, the project plans are
documented, the project deliverables and
requirements are defined, and the project
schedule is created. It involves creating a set of
plans to help guide the team through the
implementation and closure phases of the
project. The researchers decided to come up
with the title Belittle an Android 3D-based
Survival Horror Game with three chapters or
game levels to be played (see Appendix A). The
game is going to be developed for android
devices with a recommendation to be played on
Android Oreo 8.0 and 3 gigabytes of ram above
to handle the 3D graphics of the game. The
researchers have thought of some possible
tools to be used in making the game such as
Unity for game development and programming,
using the Blender application for creating 3D
objects and Photoshop for creating the user
interface, buttons, and joystick for movement
and using BandLab application for editing in-
game sounds. The researchers will use a
computer for developing the game and an
android device for testing. The researchers will
use an interactive user interface to let the
players have a friendly game environment
throughout the game.
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Table 1. Planning the Designs and Tools to Use

Software Hardware
e Unity 3D e Used computer
e Blender for developing
e Photoshop and designing
e Bandlab the game

e Mobile phone
(Android 8 and
above)

After finishing the second chapter the character will
be teleported to the final level of the game. The
main objective is to find all the keys to defeat the

After going to the middle of the map, there will be
a book that the player will be needed to read for the
keys to show on the map.

APPENDIX A

Storyboard of the Game

player
tomake R tothe last | o the last

final enemy of the game.

When the character finished reading the keys will | The enemy will hunt the player until it reaches and
then show, scattered all over the map. kilis him. The only way to stop the enemy is to be
hit by a flashlight.

Figure 20: Story Board of Chapter Three

Mid-game stage

In the Game Development phase, the
researchers have different part in making the
game. A member is assigned to be the game
programmer that is responsible for the
mechanics of the game from the main menu
which has play, options, and quit button. The
play button is where the chapters can be found
and played from first to third chapter which is
the final level. The programmer also
programmed the movement of the character
like running, jumping and the interactions
between the objects and the environment of the
game. The options button is where the player
can turn on and off the music and sound
effects of the game as well as the option to
adjust the graphics of the game from low to
high settings. The other members are assigned
to be the game level designer. Level Designer is
the creator of the levels within a game,
mapping out the layout so that it functions
within the rules of the game and executes
gameplay. The researchers developed a 3-
Dimensional game that runs on android using
Unity software.

In the Review Stage, the researchers conduct
beta testing to find bugs that can be found in
the game. For example, there is a bug where
the character of the game will fall outside the
map when walking beside the rocks and edges
of the in-game objects. To solve the problem,
the programmer put an invisible block so that
the character of the game cannot walk through
it and to not fall outside the map or the game
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level area. The functionalities of the game are
also tested from the audio settings to turn on
and off the music and sound effects. The option
to adjust the graphics from low, medium, to
high is also tested. The researchers also tested
the movement of the character from running to
jumping, and to make sure that the
interactions of the character to the objects are
working properly. The example of the object
and player interaction is the moving of blocks
that the character needs to push to the right
place to open the gate to the next level. The
researchers tested the music and sound effects
as well as the functionalities of chapters 1 to 3
by the use of test cases. Qualified individuals
who have an android smartphone tested the
game and answered the game survey provided
by the researchers. The researchers conduct
test cases to identify if each functionality of the
game runs properly.

Post-game stage

In the Post-Game Stage, the researchers
monitored the system when it is deployed to
the public to get feedback for further
improvements and updates to maintain and
improve the quality of gameplay based on the
comments and reviews collected when the
project is released for timely updates.

The researchers got the minimum and
recommended device specifications through the
help of random and qualified users to test the
game. To install, run the game smoothly and
without error, the user's device must meet the
minimum device criteria. First, the API
(Application Programming Interface) of the
device must be at least level 26, or Android
version 8.0 Oreo. The second factor to consider
is the device's capabilities; the screen should
be touch-sensitive and network or internet-
compatible. Third, at least 3 gigabytes of RAM
(Random Access Memory) should be available.
A fourth requirement is that the CPU (Central
Processing Unit) be at least Octa-core.
Qualcomm Adreno 505/PowerVR GE8320 or
better should be used as the GPU (Graphics
Processing Unit). Fifth, to install the game, the
device must have at least 700 MB of free
storage. To make use of a full screen, a display
size of 6.5 inches or more is recommended.

RESULTS AND OUTCOMES

Planning Phase - In this phase, the researchers
plot different strategies in creating and
developing a study. The questions are as follow:
Do the researchers list some possible
answerable questions like what would be the
study? What methodological methods are to be
used? Who is the target user of the study?

The researchers came up with the idea of
developing Belittle, an Android 3D Mobile
Survival Horror Game, which is about the main
character named “Alfred” fighting his fears in
his dream by solving puzzles and obstacles in a
frightening environment. The target users of
the study are players aged 15 years old and
above as it is the recommended age to play this
game. The study will give enjoyment to players
who love playing horror games that require
players to use critical thinking skills to solve
puzzles.

Design Phase - To satisfy the user by the
application developed, the researcher came up
with a design that would easily cope up with
the user. The researchers used a Photoshop
application for designing the user interface. It
is also used for creating the game controls from
the settings menu to character movement that
includes joystick and buttons. The interface is
user-friendly as the design is appropriate to the
theme of the game as well as the text and
instructions are readable. For example, see
Appendix A for the storyboard.

Development Phase - Developing the system is
one of the hardest parts done by the
researchers. In the Conceptual Framework,
this is the fifth stage which is Prototyping. At
this stage, it includes the coding and testing in
which the researchers are developing the
system. For example, see Appendix C for the
game survey.

Testing Phase - After developing the system,
testing is required to prove that the developed
system is running. The researcher tested the
system and gave sampling to the target
respondents by allowing them to play the game
to determine the strength and weaknesses of
the study. The respondents tested the user
interface that includes screen orientation,
animation, movements of character, text, and
title screen. Settings, save settings, and
chapter 1 to 3 functionality were also tested
while checking the performance to know what
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graphic settings their device specification can
handle. The researchers test the game to get

the results of each evaluation.
APFENDIN C

Game Survey
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Testing Results - The background music and
sound effects are working properly. The sound
effects are in sync with the character's actions.

The Settings functionality is working properly.
The chapter selections run smoothly. The
player can go back to their previous chapter as
long as they finish the chapter using the
chapter selection option in the main menu. The
sensitivity setting is tested and it is working as
expected by the researchers. The opacity
setting works, and it can adjust the
transparency of the buttons. The graphic
selections setting functions as expected and
can adjust the graphics from low, medium to
high. Game mode selection is working properly
and is located in the main menu. All the
buttons work properly.

The player movements like running and
jumping are tested and are working properly.
The interaction of the character with the
objects like pulling the lever to light up a light
bulb is functioning properly. Screen orientation
that is sensor-based is working properly. The
title, font, color, and screen title are all visible
and matched to the theme of the game. No cut
backgrounds are seen as the game is oriented
to the screen size of the user phone.

Save settings are all working. The settings set
by player when they turn off and ON the device
are saved. The game data will also save when
exiting the game application. Checkpoints from
chapters 1 to 3 are all working. The game level
and progress of the player when the game
closed are saved.

The mobile game has passed all the
functionality settings form chapters 1 to 3.
Character movement and controls are all
working properly. Blocks are movable and
working as well as traps, light bulbs, gates, and
portal. Riddle is visible. The buttons, gates, and
portal are working properly. The flashlight bar
is working. The keys are obtainable. The enemy
stops chasing when hit by light is also working.
The mobile game also has passed all the
usability testing cases set by the researchers.
The system implementation and testing of the
system both passed. Checking and maintaining
the system also passed. The game mechanics
and user interface are understandable and
match the theme of the game. The user can
install and wuninstall the game when the
minimum device specification is met.

The mobile game has also passed all the
portability testing cases set by the researchers.
The game is accessible, compatible, and can be
installed on different brands of android devices
that met the minimum specification to run the
game. At least 3 gigabytes of ram and 700 MB
of storage are needed. The cooperative game
mode, screen size orientation, and multi-touch
are working. The game can only be available to
be played on the Android operating system.
Also, it has passed all the reliability testing
cases set by the researchers. An active internet
connection should be available, and the mobile
device should be running at least on Android
OS 8 when installing. Uninstallation can be
done when going to settings, app management,
finding the application, and tapping the
uninstall button. Non-Interruption when using
other apps, charging, connecting to the
internet, and receiving calls are all working.
Words spelling and grammar are all correct.
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Device Specifications

API level Oreo 8.0 version (API level 26)

Device capabilities Has a touch screen, has network compatibility

RAM 3 GBRAM
CPU Compatibility

Octa-core processor

GPU Compatibility Qualcomm Adreno 505/ PowerVR GE8320

Disk 700 MB available space

Display Size 6.5 inches or above to take advantage of a clear screen

Table 3. Minimum Device Specification

Device Specifications

API level Oreo 8.0 version (API level 26)
Device capabilities Has a touch screen, has network compatibility
RAM 4 GB RAM or Higher

CPU Compatibility Octa-core processor or better
GPU Compatibility Qualcomm Adreno 505/ Power VR, GE8320 or better
Disk 700 MB available space

Display Size 6.5 inches or above to take advantage of a clear screen

Table 4. Recommended Device Specification

Review Phase - The researchers have tested
and gathered all information to be used in the
development of the study. 3D Games nowadays
are the most trending genre in terms of game
development which gives the user a close to a
real object. The researchers conduct a survey
to test the game if there are bugs that can be
found in the game. For example, there is a bug
where the character of the game will fall
outside the map when walking beside the rocks
and edges of the in-game objects. The option to
adjust the graphics from low, medium, to high
is also tested. The researchers also tested the
movement of the character from running to
jumping, and to make sure that the
interactions of the character with the objects
are working properly.

Deployment Phase - Researchers continued to
monitor the system when deployed to the
public to get feedback for further improvements
and updates to maintain and improve the
quality of gameplay based on the comments
and reviews collected. With the help of random
and qualified users to test the game, the
researchers were able to determine the
minimum and recommended device
specifications.

DISCUSSIONS

This section consists of the summary of
findings, conclusions and recommendations
based on the results of the study of Belittle: An
Android 3D Based

Survival Horror Game.

Summary of Findings

To achieve the prototype of Belittle: An Android
3D Based Survival Horror Game, the
researchers used the steps of an agile scrum
methodology in developing a prototyping
method. The design and functionalities were
formulated according to each specific objective
and parameter. Beta testing is used to test the
performance and integrity of the game as well
as to see the bugs and glitches that need fixing
and debugging. Test cases were done to
determine the limit and functionality. The
suggestion of the panelist to make the game
cooperative and screen orientation was
achieved as well as fixing the bugs and
glitches.

The questions in the planning phase are
answered and done. The researchers came up
with the idea of developing an Android 3D
Mobile Survival Horror Game named Belittle.
Target users, players aged 15 and up are the
study's target wusers, as this is the
recommended age to play this game. Players
who appreciate playing horror games that
demand them to utilize critical thinking skills
to solve riddles may enjoy the study.

In the design phase, the user interface design
was done using a Photoshop application. The
researchers have finished creating and
designing the controllers for the joystick and
buttons as well as the settings menu. The
interface was made user-friendly by making the
design match, the theme, and text readable.
The researchers have done developing the
game. Such application includes coding for the
interactions and character movement. It was
also done in creating the designs from
character to game level. The testing phases
were all done by creating criteria for testing.
The researcher tested the system and gave
sampling to the target respondents by allowing
them to play the game to determine the
strength and weaknesses of the study. The
functionalities are all working. Chapter 1 to 3
functionality, save settings, user interface, and
options functionality were all determined.
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Both the system implementation and testing
were successful. The system is also checked
and maintained. The game's mechanics and
user interface are easily understood and fit the
game's concept. When the minimum device
specification is met, the user can install and
uninstall the game. The game is playable,
compatible, and can be installed on a variety of
Android devices that meet the game's minimum
requirements.

Installation and uninstallation are both
working. When using other apps, there is no
interruption, and charging, connecting to the
internet, and receiving calls all operate. The
spelling and grammar of the words are all
correct. No game data interruption when using
other applications, charging, connecting to the
internet, and receiving calls was seen. The
spelling and grammar of the words are all
correct.

The in-game bugs are all fixed. The option to
adjust the graphics from low, medium, to high
is also done. The researchers have also done
creating the movement of the character from
running to jumping, and to make sure that the
interactions of the character to the objects are
working properly.

Researchers continued to monitor the system
after it was released to the public in order to
gather feedback for future changes and
updates in order to maintain and improve the
quality of gameplay depending on the feedback.
The researchers were able to identify the
minimum and recommended equipment
specifications with the help of random and
qualified users who tested the game.
Conclusions

The researchers used test case scenarios to test
the functionalities of the game. Based on the
results of the test cases, the game is working
properly, however, some functions failed to
achieve the desired output. The game has beta
testing involving random participants to know
the performance, gameplay, and further
improvements that can be done to the game.
The researchers collected the feedbacks of the
participants thru the survey using Google
forms. Using the feedbacks, the researchers
were able to determine the limitations and
performance of the game with different devices.
The researchers were able to develop
cooperative gameplay when playing the game.

Two players will be able to interact with each
other when connected to the internet using
wireless fidelity (Wi-Fi) of their devices.
The researchers were able to implement the
screen orientation to censored-based
concerning the tilting of the device to follow the
desired orientation of the game while it is being
played.
The researchers were able to provide a saving
system for the user to have checkpoints in
every part of the stage even if the player quit
the game. The researchers were able to debug
and fix the glitches in the game through the
help of the game survey and were able to
provide options to select game mode and
provide chapter selection for story mode.
The researchers were able to provide a joystick
for character movement and buttons for
jumping. They were also able to provide the
options to adjust the sensitivity of the joystick,
adjust the opacity of the joystick and buttons,
adjust the graphics from low to high, and
options turn on and off the background music
and sound effects.
The researchers were able to develop a
flashlight that will be used in the third chapter
of the game. The game is accessible and
compatible with a variety of android devices
and can run for its stated minimum RAM and
Storage size (3 GB RAM, 700 MB storage). The
game is implemented and tested and will not
available to be installed on other operating
systems such as Apple IOS.
Recommendations
The respondents were asked what they can
suggest to help the researchers improve the
game. The majority of the feedback was to put
instructions on how to play the game like the
movements, buttons, and interactions. The
researchers were able to provide tutorials for
movements and interactions with objects.
. The game was intended to be
created and be played on an
Android operating system only.
Future researchers may consider to
develop the mobile application to
different operating systems like 10S.
. The researchers recommend the
Unity application when creating 3-
dimensional games. The application
provides lots of tools that will help
to develop the game.
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The story mode is available to be
played by a single player only.
Future researchers may add the
options to play the story mode in
two-player.

Future researchers may use solid
blocks and objects when creating 3-
dimensional  items. To  avoid
glitches, some of the glitches that
the researchers have encountered
were when the character goes
through the wall and falls out of the
map, and blocks overlap with other
objects.
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ABSTRACT

This capstone study covered the transition of manual tailoring methods into a web-based content
management system. With that being said, the C.A.R.T.S web system aimed to provide an online
platform for EJ Ezon Sportswear, the locale chosen for this study which provides tailoring products
and services. In addition, the web system features ordering and customization which are only
accessible for walk-ins before the study commenced. To develop and design the C.A.R.T.S web system,
waterfall software development life cycle (SDLC) was used by the researchers. Subsequently, the
capstone group succeeded in identifying the system requirements needed to run the necessary open-
source software. The backend was successfully integrated along with the responsive frontend design.
Moreover, 2D visualization has been achieved, converting the locale's premade product designs and
jersey templates and allocated them to the shop and customize page. To test the system for quality
assurance, user-access-based functionality test cases were implemented and were successful.
C.A.R.T.S web system was developed and designed as a fully functional web-based capstone project,
and could be freely accessed online using the address: https://ej-ezon-carts.com. However, during the
final defense of the capstone project, it was recommended by the board of panel to display the
available sizes of the premade products the moment the customer lands on the shop page, to display
dates when orders are tracked on the notifications page, and to integrate GCash API should the web
system undergoes a further update in the future. Regardless, it was declared that all
recommendations prior to the final defense have been met, and the researcher concluded that the
overall objective of the study and system acceptance were achieved.

General Terms
e Management System

engage in e-commerce, and the number of
registered online enterprises has increased
from 1,753 in January to March 15, 2021 [1] to

Keywords
e Content Management System,
Customization, Reservation, 2D, Tailor,

INTRODUCTION

As information technology advances, every
domain on the internet gets changed and
reformed depending on client expectations. One
such example is e-commerce, which has
become one of the most popular prospects in
the current day. Furthermore, e-commerce (or
electronic commerce) refers to conducting
business online by acquiring and selling things
or by using the internet, and it frequently
entails the movement of money and data for
the purpose of carrying out these transactions.
According to further studies, 70% of Filipinos

75,876 as of Sept. 2. As a result, technology
has made doing business easier for suppliers,
sellers, and customers.

Additionally, the tailoring sector is yet another
important example of e-commerce that provides
outstanding items to customers at reasonable
costs [4]. However, customers were engaged in
anything which minimizes human involvement
even in the selection and customization of the
clothes they avail. For this reason, body
measurement submission, fabric and dress
type selection, and customer booking were now
integrated into the still-expanding tailoring
industry of e-commerce. To meet the
requirements, the use of web design and
development techniques were utilized by the
students of Mabalacat City College. Therefore,
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this study aimed to develop and design a web-
based C.A.R.T.S web system.

Tailor shop management system is a system
that handles customer negotiations and
transactions, cost and estimating, and report
production. Furthermore, the tailor shop
administration system provides online support
to clients (e.g., measurement submission, dress
completion notification, virtual model of
garments) [21]. Keeping of records is also
provided to ensure that all relevant information
is at hand considering data confidentiality,
integrity, and availability. Moreover, the
development of a tailor shop management
system would aid small and medium sized
tailoring businesses promote and sell their
products and services, it also allows them to
distinguish themselves from their online
competitors. Hence, the tailor shop
management system offers 2D model features,
interactive user interface, data security, and
competitive advantage in the digital market.
This research aimed to give a rapid and
effective method of locating a tailor in the
respective location. Clients were granted access
to their on-demand tailors through their web
browsers at any given time of the day as long
as they have access to the internet. As a result,
customers would not have to travel to tailoring
facilities to check the completion of their
clothes, and prices would be included with
advance notice. Furthermore, the customer's
personal data would be secured compared to
the written records kept on paper. With these
considerations in mind, the goal of this study is
to create and construct a tailor shop
management system.

Objectives of the study

The primary aim of this research was to
develop and design a web-based C.A.R.T.S web
system for EJ Ezon Sportswear. In conjunction
with this, the study's aims were as follows:

e To develop the web-based tailor shop
management system;

e To identify software technologies and
system requirements;

e To design the 2D model visualization;

e To test the system using test cases in
terms of functionality and operability for
the web-based tailor shop management
system,;

e To create a web-based tailor shop

management system that adapts to the

screen resolution and orientation of a

mobile browser.
Scope and limitation of the study
The scope of the study referred to the
development of a web-based C.A.R.T.S web
system for EJ Ezon Sportswear. The 2D model
visualization is the web system’s complexity
under the customization feature, a factor which
increases customer trust on a product.
Additionally, security implementation plays a
significant role and that is to authenticate the
credentials of the user, if their credentials were
valid, the system authorizes if the user has the
role and permission to access the page,
otherwise the user would be redirected to its
previous URL. Relational Database is selected
for the database architecture due to its tabular
structure for managing and manipulating data.
Moreover, responsive design is to ensure that
smartphone wusers are able to access the
website on their browsers.
To develop a web-based tailor shop
management system, the researcher gathered
the required data and necessary variables from
the locale in order to simulate the business
logic of a tailor shop. Afterwards, diagrams
were created as an outline that included the
flow of data, actors of the system, and the
relationship between entities. The customer
user has permission to perform certain
actions/operations on their carts, orders,
reservations, notifications, and profile.
However, customers are not given authorized
access to the dashboard of the admin user
which includes the following: user
management, product management, fabric
management, category management, order
management, reservation management, and
sales management. Subsequently, the admin
user could also notify customers in regard to
the status of the ordered product variant, or
the reserved customized jersey. Moreover, the
main users of the system would be the tailor of
the research locale and the customers, all of
which are within the geographical reach of
Mabalacat City, Pampanga.
Afterwards, software technologies and system
requirements were identified. The team project
leader assessed the team regarding the
available system hardware resources, it was
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then checked if it would be compatible for the
installation and configuration of system
software requirements required by the web
system. The researcher then gathered
information on open-source software
technologies available in the internet that
would meet the system development.
Technologies such as adobe photoshop, laravel
PHP framework, livewire, twilio sdk, and
tailwind CSS framework are among the
software of choice. Once integrated, the system
would be used on different browsers to
determine if the client-server interaction is
acceptable.

In addition, the system’s features were based
on the user requirements which include profile
update, add-to-cart and ordering of premade
products, customization and reservation of
jersey, and notification through the system and
SMS when order is shipped or reservation is
done. Add-to-cart feature is primarily used in
browsing the tailor shop’s pre-made products
before checkout, while the customized
garments were saved as pending reservations.
Moreover, GCash was the payment method of
choice to settle orders and reservations. In
terms of capabilities, the system’s security is
able to sanitize cross-site scripting (XSS)
attacks and handle cross-site request forgery
(CSREF).

In line with this, waterfall web development
methodology would be used in conducting the
study to determine the requirements and
phases of the web-based tailor shop
management system. However, the study is
limited to the functionalities of the research
locale, which is EJ Ezon Sportswear, therefore,
the web system was specialized exclusively for
small-to-medium scale tailoring enterprises.
Moreover, the system is web-based which
means android development is beyond the
boundaries of the researcher.

Additionally, 2D  visualization has a
contributing factor in developing customer
trust due to the following reasons: customers
are hesitant to the images of products in the
online market especially clothes and apparel,
and customers would like to ensure that they
would receive the exact product just how it was
portrayed in the images. Hence, the 2D
visualization was incorporated in order to allow
potential customers see how the jersey would

look based on the applied customizations like
measurements, text, logo, color, and style.
Nevertheless, the 2D visualization would be
exclusive for desktop computers, any visual
rendering techniques that exceeds the
capabilities of web development and design
(e.g., Augmented Reality) would not be a part of
the system. The following design constraints
were to ensure that the researcher would be
able to finish the capstone project on time.
Moreover, the researcher conducted a test
based on the user-level test cases to ensure
that the web system performs the desired and
expected functionalities. The system testing
would be carried out by a team quality
assurance member to authenticate and validate
the input from the client-side, and the output
from server-side. This includes the categorized
admin and customer functionality test cases
that would undergo a systematic process to
prevent errors, bugs, and defects from
happening in the future that might affect the
overall operability, reliability, and performance
of the system. Afterwards, the researcher
implemented responsiveness, for the customers
to have an access to the C.A.R.T.S web system
with the convenience provided by mobile
phones. In addition, a web system that could
adapt to the screen resolution and orientation
of the mobile browser means that the customer
would still be able to access particular features
available on the desktop on condition that an
internet access is available. Furthermore, the
study is conducted by the researcher of
Mabalacat City College in the Academic Year
2021-2022.

SYSTEM DEVELOPMENT METHODOLOGY

System
irements .
Software

requirements.

Figure 1. Modified Waterfall Model
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(Source:
https:/ /www.sciencedirect.com/topics/computer-
science/waterfall-model)

In the System Requirements Phase, the
researcher gathered data from internet library
research, internet research journals and
collaborations would provide the researchers
enough ideas, information and a deep
understanding that would help in the
development of the web-based tailor shop
management system. The researchers used the
internet to hold collaboration sessions through
virtual meetings and gathered informative
ideas. During the scheduled virtual meeting,
researcher team members were given a series of
tasks by the project leader for them to perform.
The team project leader assessed the team in
regard to the hardware resources. The
researcher identified and used the required
hardware in the development process of the
web system.

In the Software Requirements Phase, the
researchers gathered information from open-
source software technologies available in the
internet that would meet the system
development. The researcher identified the
system software requirement in the
development process of a web-based tailor shop
management system. The team developer used
different web browsers as soon as the system
development started to ensure that the system
design would be suitable for user-computer
interaction.

In the Analysis phase, the researcher created
plans to transform team objectives into
operational  processes. The researchers
discussed each task and documented each
development phase output, work, and made
sure all task targets would be achieved at the
expected output of a web-based tailor shop
management system. The team used Gantt
chart (See Appendix M) to oversee system
development progress. With this, the project
leader was allocated to the research team
individual tasks in the optimal way to
prioritized crucial tasks.

In the Program Design Phase, it involves the
development of the design according to the
system requirements. The system specifications
defined in the previous phase were used to
create the web-based tailor shop management
system design. The team considered the

appearance and the layout of the web-based
system. The researcher used the Visual Table
of Contents (VTOC) to create an admin and
user interactive dashboard that would control
web-based content. Using Context Diagram,
the researcher would be able to view the flow of
information and its transformation through a
system process with another entity. The team
analyst used Use-case diagram to describe the
level functions and scope of each user in the
web-based system. With this, the researcher
can view user interaction between a web-based
system and its users. Furthermore, using
Entity Relationship Diagram (ERD), the team
developer can visualize, design, and create the
database, its tables and fields as information
system requirements. With this type of
flowchart, the team developer illustrated and
created the required proper system entities.

In the Coding Phase, it involves the translation
of the designed diagrams into a working
system. The researcher development team
member configured and used XAMPP software
as a web server. The PHP scripting language
was used in the development of the web-based
system. The researcher wused laravel PHP
framework for the development of the backend,
and tailwind framework for the frontend
design. Through unit and module testing, the
team developer instantly debugged the system.
The team developer developed and created
interconnected modules such as registration
system add-to-cart and ordering system order
confirmation, and view order. With this, the
researcher developed and created a working
web-based tailor shop management system.

In the Testing phase, the researcher created
two user-level test cases to verify and validate
the developed web-based tailor shop
management system functionality across a set
of actions or conditions to verify the expected
result for the more stable performance of the
web-application and better use of the user. To
test the admin wuser functionality, the
researcher categorized checklists into login,
user management, product management, fabric
management, order management, sales
management and notification. For user-level
accounts, checklist categories such as
registration, login, shop, carts, customize and
reservations were tested. Overall system testing
was performed by team quality assurance
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members to verify and validate user input and
system output and to ensure no system error
would be encountered and web design defects
were corrected.

In the Operations phase, the web-based system
was fully developed and underwent thorough
testing. The researchers moved on the
deployment of the system in which the system
would be uploaded into the web-hosting site. In
the case of the researcher, digitalocean cloud
services was the web-hosting site of choice
while the domain address was registered in
hostinger domain registrar services. Finally,
upon the acceptance of the board of panelist,
capstone adviser and technical adviser in
completion of the web-based tailor shop
management system, the researcher developed
a web-based system that would be freely
accessible at the website domain address of
https://ej-ezon-carts.com.

RESULTS AND OUTCOMES

This section shows the results and outcomes
based on the objectives of the study and it is
important that the research output is
presented in an organized and procedural
manner. These discussions and conclusions
were based on the objectives of the study,
completed analysis, and testing of the
developed application prototype. The study
covers primarily the design, development and
testing of the application prototype entitled
“C.A.R.T.S: Customization and Reservation
Tailoring System for EJ Ezon Sportswear” (See
Figure 7).

Figure 1: C.A.R.T.S Landing Page

To start off, the researcher began the design
and development of the web system during the
course of Capstone 1 and Capstone 2, a gantt
chart was utilized to track the progress of the
web system (See Appendix M). Subsequently,
the researchers implemented the waterfall
methodology SDLC [31] as a blueprint to build
the C.A.R.T.S web system.

Afterwards, the researchers identified and used
the required system requirements and software
requirements during the first and second phase
of the SDLC. Subsequently, the strengths,
weaknesses, scope, and limitations of the web
system were discussed during the analysis
phase, compatible functionalities were
implemented and unattainable complexities,
such as the 3D customizable jersey, were
constrained. In regard to the program design
phase, visual depictions such as visual table of
contents (VTOC), context diagram, use-case,
and entity relationship diagram (ERD) were
implemented.

Figure 2: Visual Studio Code IDE

Software such as visual studio code (See Figure
2), an integrated development environment,
was used by the frontend and backend
developers during the coding phase to write
PHP, html, and CSS. Afterwards, the
researcher commenced the testing phase using
test cases before deploying the web system in
the live environment. Then in the operations
phase, C.A.R.T.S web system was deployed on
digitalocean and the domain name was
registered on hostinger.

In line with the first development of a web-
based tailor shop management system, the

36



C.A.RT.S Dbackend server was achieved
through Laravel, a PHP framework that follows
the model-view-controller (MVC) pattern which
allowed the developer to code the web system
with decreased complexity (See Figure 2).
Additionally, xampp (See Figure 3) and mysql
(See Figure 4) served the intended use as a web
server to access the web system’s relational
database during the local development.
However, during the web system’s deployment
on the live environment, pgsql was used as the
database management system (See Figure 5).

¥ Laravel o S Qsea
The PHP Framework for
Web Artisans ( " ’ \
[ ] ' 4

Figure 3: Laravel Official Documentation
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Figure 6: PostgreSQL Control Panel and Database
To achieve the 2D visualization, the designer
utilized adobe photoshop to render the 2D
images of the premade products (See Figure 6)
from EJ Ezon Sportswear (See Figure 7). The
former is being shown in the web system’s shop
page to be ordered by customers after
undergoing the add to cart process, the
conversion of the locale’s premade products to
2D were crucial for the reason that the shop
page should only display products that were
exclusive to EJ Ezon Sportswear. On the other
hand, the latter’s primary purpose is to serve
as a customizable jersey template exclusive
only for EJ Ezon Sportswear, which is rendered
in the customize page of the customer (See
Figure 8), this is to simulate the locale’s
customization and reservation services to the
C.A.R.T.S web system.

Figure 7: 2D-Rendered Premade Product
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Figure 8: EJ Ezon Sportswear Premade Product

Customize Your Own Jersey

Figure 9: Customize Page

In line with the system testing through test
cases, the integration and testing of C.A.R.T.S
web system functionalities were fulfilled
through the use of test cases. These test cases
were anchored with the use case diagram, and
divided into two categories based on the user
roles, which were the admin functionality test
cases and customer functionality test cases.
The research team ensured that the test cases
passed the desired results before proceeding to
deploy the C.A.R.T.S web system.

Moreover, the mobile responsiveness was
achieved through the use of tailwind, a utility-
first CSS framework (See Figure 9). The
frontend developer made sure that web
system’s content would adapt to the screen
resolution and orientation of a mobile browser.
In addition, the user was proven to register
successfully and access the shop page to add
premade products to the cart in mobile view
Afterwards, wusing the mobile browser
successfully displayed the checkout
transaction (See Appendix K) and the ordered
item However, the customize page was
restricted to the mobile view due to
compatibility issues as it was considered as a
limitation during the analysis phase of the
SDLC.

Rapidly build modern websites
without ever leaving your HTML.

Figure 10: Taildwind CSS Official Documentation
After the translation of the diagrams into a
functional system, the researcher finally
designed and developed C.A.R.T.S web system
that would be used by the customers of EJ
Ezon Sportswear, and the owner would be the
admin, a dedicated user manual was also
published (See Appendix N). The system
features the following on the customer panel:
profile update, add-to-cart and ordering of
premade products, customization and
reservation of jersey, and notification through
the system and SMS when order is shipped or
reservation is done. While the admin has
access to the following: user management,
product management, fabric management,
category management, order management,
reservation management, and sales
management, and is capable of notifying
customers.

Finally, upon acceptance of board of panelist,
capstone adviser and technical adviser in
completion of “C.A.R.T.S: Customization and
Reservation Tailoring System for EJ Ezon
Sportswear” Capstone project, the researchers
developed a web-based content management
system that would be freely accessed at the
website domain address of https://ej-ezon-
carts.com.

DISCUSSIONS

After a careful and critical evaluation of the
results of the capstone project, the researcher
was able to synthesize the data, draw
inferences, and provide study suggestions.
Conclusions

The capstone project focused on the design,
development, and the results of C.A.R.T.S web
system. Based on the results and discussions
of the web-based prototype objectives, the
researcher produced the following conclusions:
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First, C.A.R.T.S was successfully designed and
developed based on the specifications and
objectives. The software tools were
instrumental in translating the diagrams and
backend server into a working and functional
web-based prototype.
Second, the pre-made products and jersey
templates of EJ Ezon Sportswear were
successfully rendered in 2D. As a result, the
developers were able to use the 2D-rendered
images in the shop and customization feature.
Third, the admin and customer functionality
test cases produced the desired results. These
results proved that the web-based prototype
passed the requirement specifications, which
indicated that it now could be used in the live
environment.
Fourth, mobile responsiveness was achieved on
the majority of the web system’s contents. The
customer user was successful in performing
certain processes using mobile phones.
However, the customization feature was limited
only for desktops.
Lastly, the C.A.RT.S web system was
successfully deployed with a unique domain
address. Therefore, with all of the evidence, the
researcher concluded that the overall objective
of the study and system acceptance were
achieved.
Recommendations

e 2D Customizable Jersey
The researcher was tasked to implement a 3D
visualization of the premade products and
customizable jerseys. However, the software
used was still in beta mode which resulted in
bugs and compatibility issues on the web
browser. As a result, the panels agreed to
render the pre-made products and
customizable jerseys on 2D.

e Notification with Date and Time
The web system features notification in which
customers and admins are notified about the
activities done (e.g., registrations, orders,
refunds). It has been recommended during the
final defense to include a readable date and
time for every notification received by either the
admin or customer.

e Product Quantity
The quantity of a product displays once the
customer clicks the “cart button”. Considering
user experience, it has been recommended
during the final defense to render the

quantities for each product the moment a
customer lands on the shop page.
e GCash API

In the ordering process, a functional yet hard-
coded GCash payment method was
implemented. It has been recommended during
the final defense to integrate GCash API for the
future improvement of the web system.
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ABSTRACT

This research presents the development of an [oT based Smart Door Lock and Home Lighting
Monitoring System. DOLAYT is a system prototype that uses smartphone and internet for opening and
closing the door, switching on/off and as well as adjusting the dimmer and setting time/schedule for
the lights. It focuses primarily on the importance of ensuring security and preventing breaches at
home. This system allows users to easily control and monitor their home environment all at once even
with a manual switch and dimmer. It also allows users to keep an eye on the situation at far distances
from inside the house through the internet using the mobile application. A detailed process is made on
the development, building and testing of the prototype. The final phase of this research is to fully
develop and deliver a functional DOLAYT prototype along with its mobile application and a secure flow

of the system.

INTRODUCTION

One of the advantages of modern technology
are the possibilities that it can create for newer
technologies to emerge. On the other hand,
modernization offers room for improvement for
existing technologies such as light bulbs and
door locks.

Most of the time, convenience is the driving
force of progress. That is why most products
and services nowadays offer what is easily
accessible, efficient and reliable. Gaining easy
access makes things simpler and less
complicated. Oxford defines efficiency as
achieving maximum productivity with
minimum wasted effort or expense. Given that
it takes minimum effort to use efficient
technologies, reliability comes easy.

Modern Age Technology has paved its way
towards society, creating a great impact on
every individual's daily living and improving
day-to-day lifestyle. The rapid progression of
Modern Technology led to the growth of IoT
which introduces a new area of
communication, where objects communicate
with each other without human intervention
such as cell phones, personal computer and
other communication devices. The
establishment of Internet of Things has led to
the development of home automation in order
to help and assist people over their household

lifestyle [1]. According to the Authors of “Home
Automation using Cloud Network and Mobile
Devices”, they proposed a smart home
application using Internet of Things that is a
combination of portable devices, cloud
computing, wireless sensor nodes that allows
the user to control appliances within the house
like lights, fans, door locks etc. [2].

According to "Characteristics and Challenges of
the Internet of Things in Entrepreneurship”,
the Internet of Things is an interface that
supports material things or devices that are
linked to the internet on a regular basis and
can be associated with other devices. Which
means that people can control things as long
as they have a device with an internet
connection, [3]. From connected cars to
connected wearables to home security, the
Internet of Things is rapidly marking its
presence in every field. The IoT has enabled
home automation and security devices that can
be controlled from anywhere in the world using
the Internet of Things. [4]

Embedded physical devices, such as household
appliances are becoming smarter and smarter.
They are equipped with embedded
microprocessors and wireless transceivers,
offering limited communication capabilities and
providing good behavior, Everyday objects fitted
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with small, cheap mobile processors, sensors,
and actuators [23].

With the rapid increase of availability of
modern sensing, analysis and rendering
equipment and technologies, computers are
becoming more and more intelligent.
Technology has been improving and enhancing
any manual work that is needed to be done
[24]. Any day-to-day, repeatable process is
automatable with smart home applications.
The greater the control and flexibility of these
processes, the more energy and cost savings
the resident experiences, which are factors
anyone who pays utilities strives to moderate.
The smart home revolution is likely to be more
of an evolution, with the incorporation of one or
two home systems at a time, gradually
automating our households through smart
mobile devices [22].

The Smart Home System provides a connection
between various important functions about
safety. Smart home gives people multiple
benefits on their homes such as providing
security, less energy consumption and
detecting temperatures, light status, ventilation
and etc. [25]. A Smart Home can be described
by a house which is equipped with smart
objects, a home network makes it possible to
transport information between objects and a
residential gateway to connect the smart home
to the outside Internet world [26].

Background of the study

The researchers decided to create this product
for security purposes for every home and
establishment. Security provides protection
and comfort in life and assets. Ensuring safety
of peoples and their valuable things is very
important for the prevention of illegal breach
and handling. Hence, mainly focusing on door
lock security or gate security is very important
to avoid the further problems in monitored
areas. Even with the use of mechanical locks,
crime and robberies still happen due to the fact
that such locks are easily broken. So, there is a
need to invent another kind of lock which
cannot be as easily broken. Many authors
present different kinds of digital door locks,
automatic password-based door locks,
software-based door locks etc. which have been
widely used in houses and offices.

In recent years, lighting controls have evolved
with two additional capabilities: adjusting light

source colour, including shade of white light;
and/or generating data via measuring and/or
monitoring. Lighting controls play a critical role
in lighting systems, enabling users manually or
automatically to turn the lights ON and OFF
using a switch; and/or adjust light output up
and down wusing a dimmer. This basic
functionality can be used to generate these
benefits for the lighting owner flexibility to
satisfy user visual needs; and/or automation to
reduce energy costs and improve sustainability.
Objectives of the study

The general aim of this study is to develop a
prototype that can control the door lock and
the light bulb monitoring system through
mobile application with the following set of
objectives:

e To develop a mobile user interface
application that has the following
specific

o manually and simultaneously
turn on/off the light bulbs,

o simultaneously turn on/off all
the light bulbs,

o manually dim the light bulb,

o set the time to turn on/off the
light bulbs individually,

o set the time to turn on/off the
light bulbs simultaneously,

o set the mobile application user
interface password,

o change the user’s mobile
application interface password,

o retrieve the user’s password via
email,

o and notify the user when the
mobile application is minimized.

e To design a prototype hardware that will
include the following tools with
corresponding specific functionalities:

o a physical button to capture a
visitor’s image that will
automatically be sent to the
mobile user interface application
for homeowner verification prior
to unlocking the door remotely,

o a keypad that will let the
homeowner input the door lock
password,

o an individual physical on and off
button for each light bulb,
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e To verify the functionalities of the
mobile user interface application
through test cases based on the specific
design requirements.

e To verify the functionalities of the
individual hardware/s included through
test cases based on the specific design
requirements.

e To integrate the mobile application user
interface functionalities within the
hardware design requirements.

Scope and limitation of the study

The coverage of this study focuses on
developing a functional door lock and lighting
monitoring system that can set time schedules
and door lock passwords to further enhance
home security. The entire idea and concept of a
smart door lock and home lighting control
system is to provide security and add
convenience for lives. Smart door locks provide
security at home, it helps control the door of
your house. The digital and keyless locks
provide a sense of protection. On the other
hand, Lighting Control gives you ease of access
and customization for your lights. Users can
set their own time and brightness intensity
based on their personal preferences.

The study does not cover any human errors
that could damage the functionality of the
device/prototype. Hence, that includes the
interference of any third-party network. In
addition, the mobile application will not
function without the connection of data and
internet. The application itself is also only
limited to one user and will not be extended to
more than one device.

SYSTEM DEVELOPMENT METHODOLOGY

In this section, the researchers decided to use
SDLC as a methodology strategy to ensure that
the prototype that is being developed is
optimized for the users based on a set of
requirements. This strategy is commonly used
in software development projects which
involves several steps which includes:
Requirements Gathering, System Design, Built
A Prototype, Evaluation with Users, Refine the
Prototype, and lastly, the Final Product. The

building process of the prototype can be easily
envisioned by using this type of methodology.
By following the process, each step ensures
that the prototype and application actually
meets and addresses the needs of their users.
Procedures

Figure 1. Prototype Model

Requirement Gathering

The requirement phase required gathering
ideas and detailed notes to know the purpose,
concept and on what the system should do.
This includes online meetings, discussions and
research about every study that is possibly
related to the system and conducting
interviews to local people in regards to their
problems about home safety, door locks and
lights in their household.

System Design

The System Designing phase defines the
process and procedures of analysis, interfaces
and blueprint data of the prototype system.
This phase is where the detailed understanding
of the hardware components and set up
installation for the development of the
prototype system. In this stage of progress, the
researchers developed and designed a mobile
application interface for the prototype system
with the use of MIT App and Arduino IDE
software. It includes the features of the mobile
application and how the user will interact with
the system and the application.

Built a Prototype

The Built a Prototype stage is where the
researchers produce a working sample of the
system prototype. Testing abnormalities and
errors in the hardware components are also
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part of the procedure. In this stage, the
researchers developed the system prototype
and conducted test cases to determine its
problems and functionalities as well as the
mobile application. Assembling wire
connections and doorlock and light bulb
installation have been conducted in between
the required set of components. Verification of
individual hardware components and mobile
application interface were also included. In the
development, a physical button for the camera,
manual dimmer and a keypad have been added
and installed in the prototype connecting to the
mobile application. The researchers applied the
set of recommendations given by the panelists
such as security password for mobile
application interface and password retrieval.
Evaluation with Users

Evaluation with wusers provides detailed
information on the problems that users have
experienced in the prototype system and mobile
application and suggestions in regards to the
system. This stage covers the initial in-depth
evaluation required for the hardware prototype
and any additional information given by users
for further enhancement of the system. The
system prototype's features were assessed
using the test cases created by the researchers
to check possible problems in the capture
image and notifications of the mobile
application and solutions in order to meet all
the necessary requirements in the system. See
Test Cases Table 1. for User Evaluation Test
Cases.

Refine the Prototype

Refine the Prototype is the stage where the
researchers applied all of the required
recommendations given by the panelist in order
to finalize the hardware prototype and mobile
application interface. The given feedback were
applied to modify all the flaws in the
application, prototype and documentation as
well as several adjustments and changes on the
coding process and design. A number of tests
have been carried out to ensure the system's
operation.

Final Product

The final product is the last phase of the
system prototype where the researchers
finalized all the prior steps and several initial
evaluation repetitions completed in accord with
the requirements. Maintenance and
Implementation is additionally achieved along
in the progress. The researchers ensured that
everything in the system is working properly
and successfully avoided any unnecessary
fixings in order to not damage any of the
components.

RESULTS AND OUTCOMES

The researchers were able to achieve the
system prototype recommendation,
requirements and the objectives of the study.
The DOLAYT Mobile Application now has a
security application password for user login.
The password is the key to their mobile
application. Once the password was set by the
user, they will be able to log in to the DOLAYT
Mobile Application. In addition to this, the user
will also receive notifications on their mobile
application whenever someone presses the
button for the door lock and will be sent an
image of that person.

System Design
PR —TT)

Figure 2. DOLAYT Splash Screen

Figure No. 3 shown above is the mobile
application interface of the DOLAYT mobile.
This is where the logo and title of the system is
present. The Splash Screen is typically used by
the particularly large application to notify the
user that the program is in process of loading.

44



This splash screen is for retrieving data from
the microcontroller such as ESP Cam and
NodeMCU. Once the splash screen cannot
detect the IP address, the splash screen will
move to another screen and the user can see

the text label.
T YT R

Setup Password/Email for this App

Figure 3. User Set Up

The User Set Up Password/Email Screen is for
security purposes in the DOLAYT mobile
application where the user can set up their own
personalized password. Once the application is
installed on the user’s device after they set up
the password, it will remain there even if the
user uninstalls the application.

Enter your Password

Figure 5. User Log-In

The User Log-In screen shown in Figure 6,
depicts the process of logging into a database
after the user has created their own password.
The security of the DOLAYT application will be
displayed on this screen. The “Remember Me”
check box will allow the user to save the

password and will automatically connect to the
app without re-entering the password.
Furthermore, the forget password option is
used to recover the wuser’s mobile app
password.

[P T E—TYE

Ertter your ernal that you setup before

Figure 6. Email Screen

Figure No. 7 depicts the E-mail screen, where
the user must enter their own email address to
receive their app's confirmation code.

<« @ 8§ 9

385493 whox

*. dharren mendez vesis PR

© Repy % Repiyal O Rorward

Figure 7. Email recieve

The procedure of transmitting code via E-mail
account is shown in Figure No. 8, and this code
is the one that the user needs to input in
Figure No. 9.
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Successfully sent the code
Input the code

Figure. 8. Input Login Code Screen

Figure No. 9 above shows the “Input Login
Code Screen.” It is where the user must input
the code that they received in g-mail in order to
access the DOLAYT mobile application. If the
code is incorrect, the user will be unable to use
their mobile app and will see the text label
"Incorrect Code."

T E—TTE)

Figure 9. User Action Page

The Figure No. 9 shows a User Action Page
where the user can choose whether or not to
logout of the program or change their own
password.

0ld Passwerd

N Password

Confirm Password

Figure 10. Change Password Screen

The “Change Password Screen”, as illustrated
in Figure 11, is where the user can change and
enter a new password on their own preference.
This is strongly recommended to avoid
breaches to the user's mobile application. After
updating the password, the user's previous
account details for the password will be deleted
from the Firebase database and the new
password will take its place.

Figure No.11 Captured Image Screen

The image above is where the screen shows the
captured photo by the esp camera after an
unknown guest presses the manual button of
the door lock. Upon pressing it, the user will be
given a notification/alert on their mobile device
regarding the person outside the door.
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Figure 12. Main Screen Figure 14. Log in Restart Pop Up
The image shown above is the “Main Controller Figure No. 14 shows the Log in Restart Pop Up
Screen'' of the DOLAYT mobile application. This after the user sets their email and password in
is where the user can switch on/off the light the application.

bulbs on their own accord and set their own
personalized time schedule. Upon an arriving
guest pressing the door lock button, the user
can also open the solenoid door-lock after
viewing the captured image of the person
outside the door. The user can also see the
status of the lights and door on the top.

Figure 15. Schedule Turn on Notif for All Bulbs

The image above shows the Schedule Turn off
Time Pop Up after the user sets the schedule
for all the bulbs to turn on.

Figure 13. Restart Notification Pop Up

Figure No. 13 shows the Restart Notification
Pop Up when the user successfully changes
their password in the application.

Figure 16. Schedule Turn off Notif for All Bulbs
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The image above shows the Schedule Turn off
Notif after the user sets the schedule for all the
bulbs to turn off.

Figure 17. Schedule Turn on Notif for each
Bulbs

The image above shows the Schedule Turn off
Notif after the user sets the schedule for each
bulb to turn on.

Figure 18. Schedule Turn off Notif for each
Bulbs

Figure No.19 shows the Schedule Turn off Notif
after the user sets the schedule for each bulb
to turn off.

Gathering Data

The researchers created a system prototype
aligned to the panel’s recommendation and
objectives of the study. When the programmer
of the group completed the system’s core
functionalities, the other members conducted a
series of testing to check if the device features

are working consistently and effectively. Refer
to the illustration below for the system
prototype process and testing.

DOLAYT’s IoT

Figure 19. Hardware

Components

The image shown above displays the initial
parts of the prototype of the study. It has the
Microcontroller, Arduino uno Board, Relay
Module, AC Motor Dimmers, Door-Lock,
Batteries for the door-lock, Manual keypad and
the ESP Camera Button.

The ESP32-CAM is a small sized, low-power
consuming camera module based on ESP32. It
comes with an OV2640 camera that provides
an onboard TF card slot. The ESP32-CAM can
be widely used in various IoT applications such
as wireless video monitoring, Wi-Fi Image
upload, QR identification, and so on. The ESP-
CAM in the system prototype, which will be
used for capturing images, is connected to a
manual button and the power supply. The
manual button for the ESP-CAM is connected
to the image capture button, while the power
supply is necessary to turn on the device. The
Arduino code will be the one who commands
the keypad to put in the password of the door
lock to unlock. On the other hand, the LCD will
be displaying the password that the user typed
into the keypad. The Relay Module is connected
to Arduino for the pin of the door-lock and the
Sv of the relay will connect to NodeMCU. The
Solenoid door-lock will support the relay to
open and close. Solenoid Relays are switches
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that open and close circuits
electromechanically or electronically. The
Relays control one electrical circuit by opening
and closing contacts in another circuit. When a
relay contact is normally open (NO), there is an
open contact when the relay is not energized.
The 12V battery gives the solenoid power while
the NodeMCU will be the one that controls the
four light bulbs that are connected by the four
channels relay module. The positive wire of all
bulbs will be in one wire while the negative wire
will be connected to NO (Normally Open of
relay). And then the com of all the relay will
also have one wire of the bulbs and the relay
will be the output of the outlet to get power
supply

Built A Prototype

The researchers integrated the previously
mentioned locally bought products into a
wooden house design. The light bulb fixture
was attached inside the miniature house. A
small door was also installed outside of the
wooden house. Also, a lock and keypad was
provided for trial purposes.

With the use of MIT App and the Arduino IDE
software technologies, the researchers were
able to develop the DOLAYT mobile application.
Through these things, the researchers focused
on the functionality as well as the inner
workings of the application itself making sure
that there are no mishaps and the execution is
as polished as possible.

Evaluation with User

The researchers presented the system
prototype to the capstone panellists and
discussed the functionalities and concept. An
in-depth evaluation was made to verify and
analyze the functionalities of the system
prototype. The panellist’s had foreseen flaws
and deficiency regarding about the prototype.
Recommendations and suggestions were taken
note to enhance and make solutions to better
improve the system. At the end of the capstone
defense presentation, the system prototype was
accepted with major revision on both prototype,
mobile application and the documentation by
the panelists’.

Refining the Prototype

Figure 20. Refining DOLAYT Prototype

The illustration above illustrates the final
prototype of the study. The researchers
successfully modified the device again to fit the
panel’s recommendation. Multiple testings were
made to ensure that the prototype is working
accordingly.

Final Product and Test Cases

Figure 21. Final Installation Setup of the
DOLAYT’s Prototype

The image shown above is the setup and
installation of the DOLAYT’s prototype. The
plywood was made and customized to form a
small house with two small doors in front and a
roof. Inside the wooden house, are the light
bulbs as well as the prototype inside. In front of
the door was the keypad and the esp cam
button attached on it. There are also wires
attached inside the prototype.
Test Cases Results Mobile Application User
Interface
Table 1. Functionality Test Cases Results for
Mobile Application User Interface
No. of for each prototype testing = 5
Category/Characteristics =
Suitability

Functional
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Trials

User Interface Test YES NO
Cases

Does the mobile 5 0
application display

the dim

adjustment of the

light bulb?

Does the mobile 5 0
application turn on

and off button for

lights?

Does the door lock 5 0
notification work?

Does the user able 5 0
to receive the

Notifications?

Does the mobile 5 0
application able to

set time/schedule?

given schedule?

Does the manual S 0
dimmer work?
Does the keypad 5 0

inputs password?

The table shows the test cases of each of the
functionality of the system prototype. Each of
the components is tested at maximum of five
times to verify that it was working properly.
Table 3. Usability Test Cases Results of Mobile
and Prototype

Category/Characteristics = Usability

System Feature YES NO

The table shown above is the result of test
cases to check the functionalities of the
DOLAYT mobile application. A maximum of five
Test Trial Cases were made in order to ensure
that the mobile application is working properly
according to the test cases listed above. The
researchers had verified that the Notifications
are able to send alerts for when someone
presses the door lock button and was able to
send the image of the person outside the door
via DOLAYT mobile application. Users are also
able to set their personalized time schedules for
the lights and are able to adjust the brightness
of the bulbs.

Test Cases Results Prototype

Table 2. Functionality Test Cases Results of
Dolayt Prototype

No. of trials for each prototype testing = 5

Is the mobile
application easy
to understand?

Is the system easy
to maintain?

Is the system easy
to operate?

Is the mobile
application user
interface
appealing?

Is the mobile
application
working

on any android
versions?

Category/Characteristics = Functional
Suitability

Hardware YES NO

Does the door 5 0
lock/unlocks?

Does the light 5 0

dimmer work?

Do the lights turn 5 0

off/on based on the

Table 3 shows the usability of the system
prototype. The researchers wanted to make
sure that the mobile application interface and
design is user friendly and easily accessible
without giving confusion on the usage. The lead
developer of the group modified the application
to make it look appealing to the user with
simple yet aesthetic colours as well as
matching the vibes and theme of our concept.

Table 4. Reliability Test Cases Results of
DOLAYT
Category/Characteristics = Reliability

Expected Results YES NO

The mobile
application displays
notifications upon
a person pressing
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the door lock

button
The Prototype
System is
consistent enough
in sending
Notifications to
the user.

The Lights can turn
off and on when the
user commands it.
The door lock
opens when the
correct  password
is input

The table that is shown above displays the
reliability of the DOLAYT system prototype. The
researchers conducted multiple test cases
findings in order to show that the system is
successfully working.

DISCUSSIONS

This section discusses the summary of findings
and results based on the test cases that were
found on the DOLAYT System Prototype:
Summary of Findings

To  successfully achieve the prototype
objectives, the researchers conducted multiple
trial and error processes to verify its
consistency. Some of the errors encountered by
the researchers were mostly from the
connectivity of the wires of the Arduino from
the door lock to the IoT components. It was
found that the wire does not have a good grip
in order to keep it connected to the board.
There were two ways to solve this issue, either
using tape or soldering it to the component.
The researchers decided to use packing tape to
secure the wires since soldering may cause a
lot of issues instead of minimizing errors.
Based on the test case results the initial
system prototype seemed to work properly. It
only shows that the method used by the
researchers was effective.

After the evaluation with users and getting all
the recommendations from the panellists, the
researchers quickly modify the system. It was

found out that refining the prototype to make it
more an effective secure door lock with home
lighting system device is a good
recommendation. Furthermore, while
conducting the test cases, the researchers
discovered that the quicker the home occupant
interacts with the mobile application, the faster
they can detect if someone wants to open the
door.

The researchers performed trial and error
experimentation in order to check the integrity
and functionality of both Prototype and Mobile
Application. Panellists suggested heightening
the security levels by providing the user a login
and password registration which was achieved
by the programmers. The researchers also
added time scheduling and user password for
the mobile application which was
recommended in the previous defense.
Conclusion

The researchers were able to build the system
prototype of the study. Basic functionalities
that were needed were achieved, such as
dimming of lights via manual, time schedule
and lock/unlock of the door lock. The
researchers were able to make a prototype
design for the system using plywood, paint and
other required hardware components. They
were also able to assemble the mentioned parts
in order to form a small house and door design
for the system. The researchers were
additionally able to make a mobile application
interface with the use of MIT App Inventor that
allows the user to control the light bulbs and
door lock with an internet connection.

The researchers conducted multiple test cases
in order to check the prototype and the mobile
app functionalities. According to the test case
results, both the prototype and mobile
application are working properly. The
researchers were able to achieve the
requirements for the system prototype. It was
tested and it was able to lock/unlock the door,
input password via keypad, manual dimming of
lights, button and notifications for ESP-CAM
for mobile application, set time scheduling and
switching the lights off/on in DOLAYT mobile
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application. The researchers also conducted
trial and error tests for input password in the
keypad. Mobile Application is also able to
receive alerts and send images to the mobile
application once the button for the door lock is
pressed.

The researchers were able to design a working
mobile application with the use of MIT App
Inventor. It notifies the user whenever there’s a
detection from the three sensors. It also allows
the wuser to manually operate the water
sprinkler using the on and off buttons. The
team has also decided that manual installation
of bulbs and door locks will be provided to the
user as well as inputting their data in order to
set up and connect the bulbs to the mobile
application.

Recommendations

The following are the recommendations to
improve the developed DOLAYT system
prototype:

Adding User Login/Password for Users.
Improved Interface of the Mobile App

Password Retrieval

Set Device Password for App Security

Time Scheduling and Dimmer

Pop up notification for time scheduling, set up
password/email & change password and Label
for buttons
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ABSTRACT

The researchers of the "First Aid Instructional Mobile Application with Potential

Hazard Information Awareness for Kids" developed a mobile application named Dr Kid. The primary
purpose of this study was to teach the users how to perform first aid, especially during calamity and
other unexpected situations. Moreover, it could serve as guidance in increasing the children's
knowledge about first aid and calamity. The content of the mobile application was based on real-life
situations. The study's objective was to develop a Dr Kid mobile application with a first aid scenario
consisting of fifteen (15) stages and calamity composed of three (3) stages with different scenarios. In
every scene, there were tutorials, an assessment that tested the user's learning, and a video
demonstration on how to perform the correct answer to teach the users what is the right thing to do.
Lastly, based on the assessment's performance, the scoring stars will appear before the stage ends.
The settings consisted of volume, language, English or Filipino, and gender of Dr Kid, male or female.
The methodology of the study was prototyping to guide and track Dr Kid's mobile application phase
development. The test cases consisted of five (5) trials to measure the mobile application functionality,
usability, and portability. Based on the test cases result, the mobile application passed in terms of
functionality, usability and portability test. The developer of the study created a 3D video

demonstration and made the four characters 3D to be more attractive to the users.

INTRODUCTION

Every person knows that accidents are mostly
not predictable, and it can happen anytime and
anywhere. Accidents can cause a threat to the
life of the victim. Additionally, most people are
not aware of the first aid and potential hazards
awareness in daily life, and it is significant for
everyone, especially those prone to illness and
accidents. Therefore, first aid must be practiced
by everyone since it is essential to everyone’s
life.

In a crisis, every minute matters. However, no
matter where you are in the globe, competent
medical assistance may not always be available
right away. We can save countless lives by
acting quickly and effectively with first aid. In
most circumstances, passers-by—usually
members of the public—who see an accident or
disaster provide first aid. People who have been
taught can administer basic medical treatment
to treat minor injuries and save lives until
professional medical aid comes. We think that
providing first aid is a humanitarian act that is

critical to fostering healthy and resilient
communities. It should be open to everyone
and everywhere without distinction.[1]
Furthermore, the First Aid App is not intended
to replace first aid training; rather, it is
intended to supplement first aid training and,
more  broadly, to improve first aid
understanding and encourage the use of first
aid training.[2]

Every person should know how to give first aid,
and it should be given before appropriate
emergency services arrive. Numerous studies
prove that rapid reaction and immediate rescue
action taken by witnesses of the event
increases the chance of survival several times.
3]

The most of the kids did not have a strong
understanding of first aid. The study also
identified key areas where first aid knowledge
was lacking. First aid is administered to
injured or ill people in any health-threatening
situation in order to save lives, prevent further
deterioration of the situation, or contribute to
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the care of the patient before professional
medical care is available.[4]

First aid education is a must to teach at some
point in everyone's life. As

stated in the study of [5], leading a person who
suffers from an injury and other persons near
or with the victim in terms of first aid
emergency can avoid the condition from
worsening until medical assistance comes.
Accidents that need medical emergencies are
natural to everyone's life.

Therefore, learning first aid is very necessary as
an emergency treatment to help others. With
the knowledge obtained, bystanders will have
the courage to perform the emergency
treatment to the victim, and paramedics will
gain more time to save the wounded person.

In the article of [6], approximately 140,000
people every year die in situations where their
lives could have been saved if somebody had
known to perform first aid. It is essential to
apply first aid learning all around the world to
reduce casualties. As a consequence, everyone
will be able to learn how to give first aid, and
they will no longer feel powerless if they are in
need of it, and everyone will gain confidence
that will prevent panicking when there is an
emergency.

Furthermore, [5] asserted that the level of
knowledge of first aid among the majority of the
students is lacking. As the consequence,
hundreds of thousands of children die each
year due to injuries from violence, while
millions of others suffer the consequences of
more minor or non-fatal injuries. However, due
to modern technology and new ways of
learning, it is efficient to create a First Aid
Application that gives some instructions for
primary taking care of people in Android
Smartphones. [5] Mobile applications are the
fastest in terms of evolving in modern
technology, and it is also the most interesting
in learning, gathering data, and
communicating.

With the rapid advancement of technology,
mobile applications are one of the most efficient
ways to learn. These mobile applications
support the teaching-learning process by using
mobile devices and tablets. Also, this type of
learning can be convenient in some ways such
as learning at any time and learning whenever
they want as long as it is a safe location. [7]

stated  that learning through  mobile
applications has positive outcomes.

The researchers created a single user First Aid
Instructional Mobile Application with Potential
Hazard Information Awareness for Kids. There
are real-life accident situations and natural
calamities on this application that will teach
the children what is right to do with the given
scenarios. A tutorial is given before the
assessment starts, and a video demonstration
of the first aid is provided after the assessment.
These incidents that claim their lives or
damage them are unavoidable — but we can
teach our children how to respond successfully
in crises and give support to other children or
their families if required.

Even at a young age, children have
demonstrated to the world that first aid is need
to be learned, and this skill is frequently
preserved while growing up to become valuable
members of society and their communities. In
summary, whatever resources we can devote to
their first aid training will one day result in a
more resilient society with capable and healthy
individuals. Definitely, this is true across the
world, and our attention should be on ensuring
that this learning process begins at a young
age. Citizens from all countries should, in fact,
lobby their governments to make first aid
training and education for teachers and
students to be mandatory in schools
Background of the study

The purpose of this mobile application was to
teach the children to perform first aid and
hazard prevention for unexpected situations.
Due to the modern world, the rate of accidents
increases, and many individuals are losing
their lives for not having emergency treatment.
Many people do not know the first aid that
causes a reduction in the victim's survival rate.
Numerous advantages to this mobile
application include giving proper knowledge in
performing first aids that can be used in the
long term and help boost the children's
confidence. Learning first aid should be taught
to kindergarten at the age of four-five years (4-
5) old as first aid training for children can also
increase knowledge, skills, and motivation to
provide first aid. [11]

The target users of this mobile application are
children at the age of five years old and above.
An independent study of primary school
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students found that six-year-old kids can
administer basic first aid to an unconscious
patient. Children as young as five years old can
learn and administer basic first aid. Many of
the students demonstrated their talents in a
first aid scenario. When witnessed in play
settings in ordinary life, first aid knowledge and
skills are demonstrated.[12]

Objectives of the study

The general objective of this study was to
develop a First Aid Instructional Mobile
Application with Potential Hazard Information
Awareness for Kids with different scenarios
about first aid and calamity. This study will
spread awareness on what to do in emergencies
encountered by children.

In line with this, the study aimed to follow
specific objectives:

e To gather data and relevant information
through internet, articles, journal,
related  system, and interviewed
professionals;

e To identify software development tools;

e To design system using designing tools
such as storyboard and character
model,

e To integrate random algorithm;

e To create a mobile application with a
first aid and calamity instructional
feature; and

e To test the mobile application in terms
of  Functionality, Usability, and
Portability using researchers-made test
cases.

Scope and limitations

This study covered the First Aid Instructional
Mobile Application with Potential Hazard
Information Awareness for Kids as a teaching
method to improve their skills and broaden
their knowledge.

Furthermore, the researchers gathered data
and relevant information in internet, articles,
journals, related systems and interviewed
professionals (see Appendix E) to build the
mobile application prototype.

The software development tools wused to
produce the mobile application were Unity,
Visual Studio, Animaker, GIMP, and
Photoshop. The researchers used ELSA Speak:
Online English Learning and  Practice
application and Learn Tagalog applications. To
visualize the flow of the Dr. Kid mobile

application, the researcher provided a
storyboard (see Appendix B). Additionally, the
researchers used Blender, Dollify, and Live
Home 3D to provide 3D character models (see
Appendix A) and a 3D animation video
demonstration in the mobile application.

This mobile application had five characters that
have different roles. Those were Dr. Kid, male
or female, as narrator in the first aid category,
Cindy and her mother as the role players, and
Rescuer Princess as the narrator in the
calamity category. Additionally, before the
stages of the first aid category start, the user
will choose the gender of Dr. Kid whether Dr.
Kid male or Dr. Kid female. Still, the user can
change the gender of the Dr. Kid in the option.
See Appendix A for the character model.

The screen resolution of the mobile application
is 1280x720, 1920x1080, and 2160x1080. The
mobile application can be used in landscape
mode by the user. In addition, the user can
play the mobile application with or without an
internet connection.

The researchers developed two-stage
categories. First, the first aid stage consisted of
fifteen stages, and second, the calamity stage
consisted of three stages with different
scenarios. In this mobile application, there
were scenarios (see Appendix C) that have
tutorials in every stage that will teach the user
what is right to do, an assessment that will test
the user's learning, and a video demonstration
on how to perform the correct answer. Lastly,
the scoring stars will appear before the stage
ends based on the assessment's performance.
The bases for the stars are: a.) Zero wrong
answers are equivalent to three stars, b.) One
to two wrong answers are analogous to two
stars, and c.) three or more than three
incorrect answers equal to one star. See
appendix B for the storyboard.

The mobile application tested its functionality,
usability, and portability (see Appendix G, H,
and I) using test cases for the mobile
application's more stable performance and
better usage.

Due to design constraints, this study did not
cover downloading on an IOS device.

On the other hand, the mobile application can
be downloaded on android mobile devices and
tablets.
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SYSTEM DEVELOPMENT METHODOLOGY

In this secrtion, the researchers used a
Prototyping Methodology that showed the
development of the First Aid Instructional
Mobile Application with Potential Hazard
Awareness for Kids and the tools used for this
study. The researchers chose Prototyping
Methodology to improve all the requirements
and know what is needed to change depending
on the user’s want. In addition, with the
prototyping method, the researchers can detect
the error within the development and help to
find the missing functionality in the
application. Lastly, the researchers can provide
a prototype of the application that the target

users can use.
Build a
Prototype

Implement ) —
Product and Refining Initial U§er
intai Prototype Evaluation
Maintain

Figure 8: Prototyping Methodology

Requirements Gathering and Analysis Phase
Requirement analysis was the first stage in
developing a prototype model. In this phase,
the researchers gathered all the information
and requirements needed for the mobile
application. During this phase, the researchers
found studies and works of literature on the
internet and other related studies of the other
researchers connected to the study.

Moreover, the researchers designed three (3)
questionnaires validated by a pediatrician,
nurse, and fire department volunteer (See
Appendix D for Validation of Questionnaires).
The researchers conducted an interview using
the validated questionnaires to a pediatrician,
MAPEH teacher, and fire officer (See Appendix
E to the Interview results). After the
consultation, the researchers identified the
scenarios and materials needed for first aid and
calamity applicable to the study's target user

(See Appendix C for the Scenes and Materials).
The software and hardware development tools
required for creating the application were also
prepared. The researchers designed three (3)
questionnaires validated by a pediatrician,
nurse, and fire department volunteer (See
Appendix D for Validation of Questionnaires).
The researchers conducted an interview using
the validated questionnaires to a pediatrician,
MAPEH teacher, and fire officer (See Appendix
E to the Interview results). After the
consultation, the researchers identified the
scenarios and materials needed for first aid and
calamity applicable to the study's target user
(See Appendix C for the Scenes and Materials).

In addition, the researchers also studied the
development tools and computer specifications
that were used to develop the application (See
Appendix J for the

Hardware specification). Researchers used
Unity for the development platform, Visual
Studio for the script, Blender for the 3D videos,
Live home for 3D backgrounds, Dollify for the
3D characters. For the images, there were
Adobe Photoshop CC, GIMP, and Animaker
(See Appendix K for the Hardware and Software
specification). These tools developed and
created the functionalities and features of the
application. Also, the researchers used two
applications that can be downloaded on the
Play Store: ELSA Speak: Online English
Learning [67] and Practice Application and
Learn Tagalog by Dalubhasa[68]. They were
used to check the proper pronunciation of the
sentences.

Quick Design Phase

In the quick design phase, the researchers
presented the user with a storyboard of the
mobile application to help them comprehend
the concept and envision the design of the
application prototype (See Appendix B for the
Storyboard). The researchers created four
animated 3D figures with accountabilities (See
Appendix A for the character model). In the
first aid category, characters such as Dr. Kid,
whether the user or the storyteller, might be
male or female. On the game option, the player
may still alter the gender of the Dr. Kid. Cindy
and her mother performed the roles of the
other characters. Finally, in the calamity
category, Rescuer Princess performed and
served as another narrator.
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Build a Prototype Phase

The Dr. Kid: First Aid and Calamity had
multiple features which can make the
application entertaining. As for the starter, the
application had a 3D background and
background music to give the user a better
experience. In this mobile application, there
were two categories, and those were the First
Aid and Calamity. Before the user can proceed
to the stages in First Aid, there were two-
button choices that the user needs to choose,
and that was the gender for Dr. Kid that will be
guiding the user on what they need to do. In
addition, the gender of the Dr. Kid can be
changed anytime on the options button in the
main menu. It also had two languages that can
be chosen on the options menu, and the two
languages were English and Tagalog. These
languages were for voice narrations and
dialogs.

Furthermore, the mobile application consisted
of fifteen stages in First Aid and three stages on
Calamity. These stages had different situations,
background images, dialogs, and kinds of first
aid materials that will reduce the boredom of
the user. In addition, every stage had a tutorial
that will teach the user what to do and an
assessment to apply the user's learning. In the
assessment, there were four choices that the
user can choose, and the user cannot proceed
to the next stage until they chose the correct
answer. However, every wrong choice of the
user will reduce their star score. Conversely, if
the user chose the correct answer, there will be
a 3D video demonstration of the material on
how to use it.

Initial User Evaluation Phase

In this phase, the researchers evaluated the
application's user evaluation if the application
functionalities were working correctly. Before
the mobile application was presented and used
by the target user, the researchers conducted
the unit testing, system testing, and integration
testing where the researchers provided test
case questionnaire to test the overall
functionality in which the 50% of mobile
application was functional when application
prototype was achieved. Then, the acceptance
of board of panelist let the researchers proceed
to capstone 2 for the next phase of acceptance
testing. See Appendix for the test case
questionnaire.

Refining Prototype

The researchers updated the mobile application
if the user was unsatisfied with the current
prototype. The changes were based on the
user's comments and suggestions.
Furthermore, the panelists recommended a 3D
animation for the video demonstration to make
the mobile application more informative and
exciting for the target users. However, the
developer resolved the panelist's
recommendation. The developer and tester
performed unit and integration testing to test
the Dr. Kid mobile application (See Appendix
L).

The mobile application developer sent the APK
file to the testing team to check the mobile
application functionalities with their phone
(See Appendix M). The tester checked all the
features on the Dr. Kid: First Aid and Calamity
if they were all working. Also, if there were
errors on the testing, they listed down the
errors, and the developer fixed all of the errors.
Then, the latter relayed the APK file again for
testing.

Finally, upon the acceptance of a board of
panelists in developing the mobile application,
the Dr. Kid mobile application was 100 percent
functional and met the prototype's
functionality.

Implement Product and Maintain

Once the mobile application of Dr. Kid: First
Aid and Calamity was thoroughly tested and
done, the researchers put the final prototype
into production, and if the application finished
and passed all the phases, it is ready to be
used by all the target users of the study. The
researchers performed maintenance on the
application to save delays, prevent massive
breakdowns and add more features to make
the application more useful.

Deployment

After completing the previous phases and
several initial evaluation repetitions, the
researchers created a working prototype.
Product implementation had finally been
completed, and the mobile application was
ready to be used by the target users and could
be downloaded by this link:
https:/ /ckjuco.itch.io/dr-kid-first-aid-and-
calamity
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RESULTS AND OUTCOMES

This section showed the results and outcomes
based on the study's objectives, and the
research output must be presented in an
organized and presentable manner. These
discussions and conclusions were based on the
study's objectives, completed analysis, and
testing of the developed application prototype.
The study covered primarily the design,
development, and testing of the application
prototype entitled "First Aid Instructional
Mobile Application with Potential Hazard
Information Awareness for Kids” with different
scenarios about first aid and calamity. This
mobile application would spread awareness on
what to do in emergencies encountered by
children.

The gathered data from internet research, and
interviews gave the researchers enough ideas,
information, and a deep understanding that
would help develop the application prototype.
The researchers identified the application
requirements and the time needed to finish
each task. The researchers discussed and
documented each development phase and work
and ensured all task targets were achieved at
the most expected output of the developed
mobile application. The researcher’s developer
used software development tools to create the
mobile application such as Unity, Visual
Studio, Animaker, GIMP, and Photoshop. The
researchers also used ELSA Speak: Online
English Learning and Practice application and
Learn Tagalog applications. These applications
are available on the Play Store. Furthermore,
the researchers used Blender, Dollify, and Live
Home 3D during the development phase of 3D
character models and a 3D animation video
demonstration of the mobile application.

The researchers shared a collaborative idea and
developed an application through designing,
programming, testing, and debugging. The
researchers used the storyboard to illustrate
and understand the concept and visualize the
design of the application prototype. The
researchers successfully designed and created
four animated 3D characters with different
roles (See Appendix A for the character model).
Narrator Dr. Kid gender can be chosen based
on the user preferences in the first aid category
selection. The user may still change the gender
for the Dr. Kid gender on the option. Other

characters, Cindy and her mother who act as
the role players. Lastly, Rescuer Princess acts
and serves as another narrator in the calamity
category.

Mobile Application User Interface on the
Characters

To monitor the study's progress on the
development, the researchers conducted the
regular virtual meeting. During the scheduled
virtual meeting, the researchers received a
series of tasks to perform. The researchers
used the prototyping methodology (see figure 8
and Appendix F) to guide and track mobile
application phase development. With this, the
researchers successfully achieved and created
a mobile application in which there were
tutorials at every stage that would teach the
user what is the right thing to do. The mobile
application had an assessment feature to test
the wuser's learning. Using playable video
demonstration would educate users to perform
the correct steps and procedures. Lastly, the
scoring stars would appear before the stage
ends based on the assessment's performance.
Perfect answers are equivalent to three stars,
one to two mistake answers are analogous to
two stars, and three or more mistake answers
are equal to one star.

Mobile Application User Interface on the
different kind of features

S ~

Figure 10: Tutorial and Instruction
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Figure 12: 3D Video Demonstration
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Figure 13: Star Scoring Point

The researchers developed two-stage
categories. First, the first aid stage consisted of
fifteen stages, and second, the calamity stage
consisted of three stages with different
scenarios. The scenarios of all stages were
based on the researchers' interviews (See
Appendix E for the interview and Appendix C
for the list of materials and scenarios in first
aid and calamity categories).

Mobile Application User Interface on the
Two Categorie

8 2750315

HESTRS SRa UMy,

Figure 14: Two Categories first aid and calamity

Mobile Application User Interface on the
Fifteen stages in first aid and Three stages
in calamit

- /

Figure 15: Fifteen stages in first aid and Three
stages in calamity

DISCUSSIONS

The researchers created a test case (see
Appendix G, H and I) to measure the developed
mobile application’s functionality, usability and
portability across a set of actions or conditions
and to verify the expected result for its more
stable performance and better usage. For
quality resolution output of the mobile
application, the researchers recommended
using smartphones or tablets with a screen
resolution such as 1280x720, 1920x1080, and
2160x1080. The mobile application could be
used in landscape mode by the user. To
identify the process and design of the Dr. Kid
mobile application, the researchers created a
user manual (see Appendix N).

Finally, upon acceptance of board of panelists
in completion of mobile application, the
researchers developed a mobile application that
could be freely downloaded at the website
domain address of https://ckjuco.itch.io/dr-
kid-first-aid-and-calamity

Functionality Test Cases
The researchers provided functionality test
cases (see Appendix G) to verify the responses
accordingly. The test cases consisted of five
trials to measure the mobile application’s
functionality. Based on the test cases result,
the said application passed in the functionality
test. Such test involved the installation and
uninstallation of mobile applications.
Furthermore, the starting point, button, and
material used in the Dr. Kid mobile application
were tested as well.
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Usability Test Cases

Usability test cases (see Appendix H) were used
to evaluate wuser’s experience. The mobile
application passed the usability test based on
the results. The researcher used the Dr. Kid
mobile application to verify the user experience
and expectations.

Portability Test Cases

The researchers tested the mobile application
using a portability test (see Appendix I) to
determine if they could correctly transfer it
from another device. The researchers provided
such test to estimate how easy the mobile
application would be into different systems.
The portability test case result had one failed
test while the others were all passed.
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ABSTRACT

Information technology has improved the ability to exchange knowledge and accelerate the flow of
information and communication. From event registration and check-in to promotion and reporting,
this platform assists event planners in achieving success in all parts of their events. That is why the
researcher of this study aimed to develop an online event management system for Drag Race Pilipinas.
With this web application, it can manage event information and event schedule with ease and
efficiency. The system can inform and update about the upcoming events and generate a QR code sent
to participants' registered emails, which serve as ticket entry for the venue. It also makes the system
response that can adapt to mobile view and simple access features. The chosen methodology is an
iterative model, and it primarily focuses on preliminary growth and design, then gradually develops
until the final software is wholly constructed. By following the necessary methods and procedures, the
researchers successfully provided "E-RacEvent: An Online Event Management System for Drag Race
Pilipinas" that the users can access online using a desktop or mobile browser. The integration testing
was completed successfully, with no errors being generated in user functionality, portability, usability,
reliability and continuing to work typically. The web application met all the requirements written in
the objectives and scope of this study. Future researchers may broaden the locale's content, create
apps for various platforms, and add new features like an online payment application program
interface.

CCS Concepts: J Computer  systems
organization — Embedded systems; Internet of
Things ¢ Mobile Application Development —
Android Application

General Terms: Design, Performance

INTRODUCTION

In practically every industry, such as
education, event planning, business, health,
and government, the advancement of
increasingly advanced and efficient information
technology has spread. The freedom to share
knowledge and the flexibility with which
information and communication flow has
improved as a result of information technology.
1]

The event management software can be used
by event organizers who use information
technology. From event registration and check-
in to promotion and reporting, this platform
assists event planners in achieving success in
all parts of their events. In general, live event
managers can use event management software

to communicate with guests, educate them,
and generate fresh content. [2] Event planners
have grown in popularity to help them
automate their next event while saving time
and avoiding overspending on traditional event
management processes such as a lot of
paperwork or a long line at the registration
counter [3].

Organizers can advertise their events, send
email invitations, clarify the situation, and even
build an online registration for
athletes/participants using the latest event
management  software technology. Most
participants could only enroll on the day of the
event if organizers had to print and transmit
files in an old-fashioned way. As a result, the
registration area may be packed, and people
may have to wait for a long time. Registration
task consumes much time and is imprecise due
to copying manually, archiving, and digitizing
data. Organizers needed eager people who
worked well to collect registrations payment
fees and tabulate the required data.
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The DRP uses online social media such as
Facebook. They have a community page called
Drag Race Pilipinas group. They use it for
advertising and promoting their products and
sending registration dates for a particular drag
race event, provided with the necessary details.
Facebook becomes the primary method of
informing members about upcoming events
and making announcements. However, the
researchers do not have a definite database to
store information, primarily the collected,
registered participant. Without a database,
sorting and arranging data is highly time-
consuming, even when typing it one by one to
transfer it to other stores. There is also a
chance that the files would vanish or be
deleted. Anyone can register for the event
without proper validation, so they do not
entirely control and manage the attendance.
Lastly, the researchers found that they have to
print all of the entries and manually verify
whether the applicant has paid or not paid the
registration fee.

To tackle this problem, the researchers propose
to develop an online event management
system. With this web application, it managed
event information with ease and efficiency. The
system can inform or update about the
upcoming events for them to join through the
use of a web browser along with an internet
connection. The system would be responsive
and adaptive to smartphone wusers if the
participant has no PC, making it easy to
access. All the data information would be
stored securely on the dedicated database
instead of paper to record manually.
Background of the study

One of the well-known sports for motorcycles is
motorcycle drag racing in other countries. It is
a sport where a competitive use of motorcycles
occurs, and both professionals and amateurs
do it on roads, closed circuits, and terrains.
Globally this sport is widely introduced.
Locally, this sport is usually done illegally by
unauthorized groups of people in different
areas of the Philippines, which wurged the
government; specifically, the Congress in
approve the anti-drug racing bill or the House
Bill 8916 due to an increasing number of
severe injuries and even deaths with this illegal
activity [4]. Also, drag racing for motorbikes is
regarded as a sport in the Philippines; when

they hear drag racing, the first thing that
springs to mind is the criminal nature of the
activity owing to unregulated and uncontrolled
events. Drag racing became a criminal offense
when it was organized and conducted without
permission on public streets and roads,
disregarding the safety of motorists and
innocent spectators. There are some sponsored
clubs and sports associations. Organizers of
sports events are legal drag racing events in a
variety of and much more safe racing circuits
that focus on the safety of spectators and
riders. One of those event organizers is the
"Drag Race Pilipinas." This organization
promotes the legality of drag racing events in
the Philippines; the locale provided some
papers to verify that the said organization is
legal.

Drag Race Pilipinas was filed last February 4,
2021, and was registered on September 19,
2021, by the founder, Justin A. Villanueva.
Their main office is located at 3088 Bagong
Anyo St., Duquit, Pampanga, Philippines. Most
of the events were executed often at Pampanga,
such as in Mawaque, Mabalacat, and San
Simon. Due to demands from interested
aspiring racers outside Pampanga, incoming
events are being planned to be conducted in
other cities in Luzon Visayas and Mindanao.
Under the statement of the locale, the
traditional way of doing events regarding drag
racing has been the most used method where
physical setups during the preparation,
registration, and completion of requirements,
payments, and scheduling occurs. On the other
hand, promotional tools and items are usually
online, such as posting incoming events,
merchandise, and updates via Facebook.
Unfortunately, at this moment, where
restrictions arise due to the pandemic
situation, most of the events being planned are
canceled. Since health and safety protocols are
monitored, the management is experiencing
difficulty organizing events. In this case,
researchers thought it would be more
convenient to both management and the
participants if the event settled the whole
process through a management system.
Therefore, researchers focus on developing a
management system for Drag Race Pilipinas,
aiming to improve communication and
transaction of the event organizers and players
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to maintain the competitive environment for
the whole organization.

The whole process of Drag Race Pilipinas comes
first in registration online on different social
media platforms; due to pandemic, on-site
registration is limited. Each event's roster has a
specific time frame to follow for every
participant after the registration ends. All
participants are required to print their online
registration form and payment transaction slip,
apply, and pay online. On the main racing
event, every category has a different number of
legs as a part of the race. The dominant team
in every leg is the winner in the said category,
and awarding would always occur after the
event.

Objectives of the study

The study's general objective is to develop an
“E-RacEvent: An Online Event Management
System for Drag Race Pilipinas.”

Specifically, the study aims to achieve the
following objectives:

e To obtain information by conducting
online research, interviews and
practice  programing by watching
instructional videos.

e To design a web system using designing
tools such as use case diagram, context
diagram, a website map, and entity
relationship diagram.

e To identify hardware and software
specification and requirement,

e To create and develop a web-based
event management with scheduling
system.

e To test the web-application using test
cases in terms of functionality,
usability, portability, and reliability.

e To publish the web-application system
through a hosting service platform.

Scope and limitations of the study

To develop this system, the researchers used
different software and hardware tools,
including Laravel Framework, HTML,
JavaScript, CSS, PHP, XAMPP, Mail Trap,
Visual Studio Code, Adobe Photoshop CS6,
Laptop, and Personal Computer, and a mobile
phone. Each of them has contributed
significantly in making this website.

The Laravel framework is the primary PHP
framework tool used for building the web
application. HTML was used to structure web

pages and CSS for designing the web pages to
make them presentable for the users.
JavaScript was used to make each webpage
interactive. The Visual studio code is the IDE
used when coding the website. The Chrome
browser was used for trial and error while
coding, and was used to run the output of the
web applications. PHP was used for the
database of the system, and XAMPP is the one
who utilized the server and database functions
of the system.

Along with creating notifications, Mailtrap.io
has become the trial in sending an email to the
users. The web-application design is based on
the provided graphics collection of Drag Race
Pilipinas by wusing Adobe Photoshop CS6.
Hardware tools such as the Laptop, Personal
Computer, and Mobile Phone were used in
coding and testing the output. The researchers
used web designing tools such as use case
diagram, context diagram, website map, and
entity relationship diagram to design this
system.

The system focused on managing a web
application for Drag Race Pilipinas. An online
Web Application for Drag Race Pilinipinas
would process entries from manual to online.
The passing of entries for the particular drag
race event is accomplished using the web
application. The system would allow the admin
and staff to manage events, and the participant
would be able to join and pay online.

The system has four user levels: the user, team
owner, Admin, and Staff. The system has the
functionality wherein users can register, log in,
create their team. The team owner is most
likely the user; once the user tries to make the
team, that would be the time to be called the
team owner. It would grant the team owner a
new feature to manage its team. The team
owner has an option to invite and remove
members. The user must be team-first before
they can join events, whether they are a team
owner or a member. The user must only have
one team; they cannot create or join another
team if they have a couple already.

The Admin can add, view, edit, and delete
Events and Products. The Admin can create,
view, and delete a Staff account. The Admin
can also view and delete the User's account
and team. The admin can view and update the
scoreboard; adding scores is manual. However,
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they can correct it if there is a problem with the
score. The Admin can view the request to join
from the participants and accept or decline the
request.

The staff can view the list of user accounts and
teams, add events and products, and update
events and product descriptions. However, the
Staff could not delete an event, but products
could. The staff can only view the scoreboard
and cannot update the scores. The staff can
also view the participants' requests to join.
However, the staff cannot accept or decline a
request. The researchers conducted a test
using test cases in terms of functionality,
usability, and portability.

SYSTEM DEVELOPMENT METHODOLOGY
This section identified the methodologies used
by the researchers to develop the propose
study. In this section, the theoretical methods
and diagrams were also added to explain the
function and complement the process flow.

r Analysis & Design j

Planning Implementation & Testing

L Jm

Deployment

Requirements

Figure 1. Iterative Model Screenshot (Source:
https:/ /www.w3schools.in)

Software development is depicted as a life cycle
in the popular iterative model. It focuses largely
on preliminary growth and design, then builds
momentum as more sophisticated and needs
are addressed until the final software is
completed. The iterative development
methodology, in a nutshell, divides any large
software development project into smaller
pieces. The goal of this SDLC technique is not
to generate a detailed specification plan. On the
other hand, this architecture is expressly
designed to start with the most basic
requirements and build a fraction of the
program. The prototype is then reviewed once
more for any additional requirements. The

technique was then performed iteratively to
create a new version of the application. [22]
Requirements

The researchers gathered information from the
locale via face-to-face interviews, messenger
chat, and an SMS message in which they
provided us with the necessary data and
business requirements such as "what are the
main business processes?", "who will use the
product?" and "how will they use it?". The
study's goal with the chosen locale is to gain
access from their point of view to incorporate in
the system. It also necessitates the details of
the system's users.

Planning

The team met via Google Meet, Messenger, and
face to face about the operation and design of
the system's implementation. The team
conducted preliminary research on web
applications and other necessary inputs. The
programmer practiced using the programming
software by watching instructional videos. The
researchers chose an adviser who could help
them with the technical aspects of the analysis.
The researchers aim to pass the study by the
suggested deadline of the school.

Analysis and design

The group executed the plan and reached out
on what had been studied. The specifications
defined in the previous phase are used to
create the system and software design. The
team considered the appearance and the layout
of the product. The adviser and the panelists
recommended the researchers make some
necessary diagrams. The first diagram is a Use
Case Diagram. It represents the controls and
capabilities of each system user based on the
discussion of the system's scope and
limitations. The researchers also created a
Context Diagram; It depicts the flow of
information between the system and external
components to understand the details and
boundaries of the system. The Web Map
visualized the flow and process of the web
application for each module. Lastly, the ERD
(Entity Relationship Diagram) is a flowchart
that shows how "entities" within a system, such
as people, things, or concepts, interact.
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Implementation and test

The design phase was done through arranging
and visualized, and the researchers proceeded
in the Implementations and Test, which is all
about creating the system using software tools
as indicated above on one of our objectives and

testing features of the system based on the
layout design. The user interface and modules
were coded and built before being included and
tested into the system.

These are the hardware and software
specifications that the researchers used in
developing the web application to understand
further.

Table 1. Hardware Specification for developing

web-app

Hardware Description

500GB HDD STORAGE FOR DATA

MEMORY FOR THE

4GB RAM SYSTEM

Intel(R) Celeron(R)

N4020 PROCESSOR

Table 2. Software Specification for developing

web-app

Software

Description

VISUAL STUDIO Use to develop the

CODE v1.56 program.

NODE.JS v14.16.1 Use  for  backend
services.

BOOTSTRAP 4 Use' for frontend
services.

Used to view the

GOOGLE CHROME v output of the source

90.0.4430.212

code.
Use to run PHP code
XAMPP v 7.3.28 and create MySQL.
database.
LARAVEL v8.16.1 Use to improve the
system.
MAILTRAP.IO Use for testing email
notifications.
COMPOSER Use for PHP software

and required Libraries.
Use to design the
graphic related for the
system.

ADOBE PHOTOSHOP
CC 2018

Evaluation

The researchers have verified and validated
user inputs and output feedback of the system
using test cases on functionality, portability,
usability and reliability. This is the stage in
where the researchers added, eliminated
unwanted system bugs, and improved the
features or elements of the system that needed
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to be updated to ensure it would meet all of the
requirements for catering to the demands of the
users and achieve all of the study's objectives.
Deployment

The system here is fully developed and has
undergone refinement; the researchers moved
on to this phase which is the actual
implementation of the system. The E-RacEvent
web application was uploaded to the domain
for web hosting using GoDaddy to access it via
online internet using a web browser. The
domain name where the web application can be
accessed is through
“http://dragracepilipinas.com/”.

RESULTS AND OUTCOMES

This section discusses how the study's main
objective was met: to provide a web-based
online event management system for Drag Race
Pilipinas that users can access online either
using a desktop or mobile browser. It also
includes the discussion of the requirements
gathering, design and development, and testing
results in this chapter.

The study covered primarily the design,
development, and testing of the web application
entitled "E-RacEvent: An Online Event
Management System for Drag Race Pilipinas.”
The web system focused on managing a web
application for Drag Race Pilipinas.

The researchers successfully gathered data
from internet research. They contacted local
owners through messenger chat and interviews
which provided enough ideas, information, and
a deep understanding that would help develop
the web application. The researchers used the
internet to hold brainstorming sessions
through virtual meetings and gather scholarly
ideas. During the scheduled virtual meeting,
researcher members would be given a series of
tasks by the project leader to perform.

© ~
5 T G
SPAR P =
Data Collection System Testing/Feedback
o =) 12
a
] © ol
™ e >

System Design Develop the System

Figure 2. Conceptual Framework of E-RacEvent

First, the researcher identified and used the
required hardware (see Table 1) and software
(see Table 2) in the development process of the
web applications. The researchers used the
Iterative methodology (see figure 1) to guide
and track the web application phase
development. The researchers discussed each
task, documented each development phase
output work, and ensured all task targets were
achieved at the most expected output of the
developed web application A conceptual
framework is used in study to outline possible
courses of action to present a preferred
approach to an idea or thought. The figure 5
illustrates the conceptual framework of the
study that requires processing tasks to
transform data gathering into the
implementation of the E-RacEvent.

Second, the researchers designed and
illustrated the system using a design tool to
overview the system's appearance and layout.
Using the Use Case Diagram, the researcher
viewed each wuser actor's controls and
capabilities of each system user dashboard.
Using a Context Diagram would show the flow
of information between the system and external
components to understand the details and
boundaries of the system. Using Web Map, the
researchers have visualized the flow and
process of the web application for each module.
Lastly, the researcher used ERD (Entity
Relationship Diagram) to create databases
tables, identify primary and foreign keys used,
and show how "entities" within a system, such
as people, things, or concepts, interact.

Third, the researcher used the software
development tools (see Table 2) to translate
designed diagrams into a working system. To
do this, the researcher wused Laravel
Framework, HTML, JavaScript, CSS, PHP,
XAMPP, Mail Trap, Visual Studio Code, and
Adobe Photoshop CS6. The research developers
used the Laravel framework as its primary PHP
framework tool for Dbuilding the web
application. The HTML was used to structure
web pages, and CSS was used to design the
web pages to make a presentable layout, colors,
and fonts for the users. JavaScript was used to
make each webpage interactive. The Visual
studio code is the IDE wused in coding the
website. Initially, the Chrome browser was
used for executing, testing, and debugging to
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output view the initial and final web
application. PHP was used for website scripts
for the backend server and its MySQL Database
Management Software for system databases.
The researcher developer used XAMPP to utilize
the server and database functions of the
system. During the system development,
Mailtrap.io was used for sending an email to
the users. The web-application design and logo
were based on the provided graphics collection
of Drag Race Pilipinas. To enhance some
website-attached images, the researcher uses
Adobe Photoshop CS6.

Fourth, the researcher developer successfully
developed and created a web application and
system using the required hardware (see Table
1) and software (see Table 2). The system has
four user levels: the user, team owner, Admin,
and Staff. The developed system would have
the functionality to register, login, create their
team. The user may create and manage a team
to level-up accounts as a team owner. The team
owner account has a feature that may invite
and remove members. The user must enter the
team; first, they could be either team owners or
members. The user may be able to join one
section only. Features to create or join another
team will be disabled if they have their team
already.

The researchers developed admin features that
would empower admin to create events, add
products, view and modify the details of each
event and product. The admin would be able to
develop its user account and staff account,
view the list of accounts, update accounts
information and even deactivate user and staff
accounts, manage team, view the list of teams,
update team information, generate QR code,
and send automatically to the registered email
of participants, and view and wupdate the
scoreboard.

The features of the admin staff account would
be able to view the list of user accounts and
teams, add events and products, and update
events and products description. The staff
would be able to view the score and edit the
scoreboard.

The passing of entries for the particular drag
race event would be done using the web
application. The system would allow the admin
and staff to manage events, and the
participating user would be able to join and pay

online. There are no limitations set in the
number of participants that could register for
as long as the events are not ended.

The system-generated QR code would be used
as an entry for the venue. The system-
generated QR code would be sent to the
registered email of the participating users.
Using system generated QR code, the staff
would scan the QR code to fetch wuser
information of participating users to verify and
validate before entering the event venue.

The researcher created a test case to verify and
validate the developed web-application system,
functionality, portability, usability  and
reliability across a set of actions or conditions
to confirm the expected result for the more
stable performance of the web application and
better use of the user. Also, the researcher
created user manual as evidence for the results
of actual system input-output and test system
functionality.

Finally, upon the acceptance of board of
panelists, capstone adviser, and technical
adviser in completion of E-RacEvent web
application, the researchers were developed
web-application would be freely browsed at the
website domain address of
https://dragracepilipinas.com.

Web-Application Sample Screenshots

2P vorme Cortact Us Scorsboard About Us Acoount

Figure 4. Admin Dashboard
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Figure 5. Event Webpage

Figure 3 shows the website's home page
wherein the user can get an idea of what Drag
Race Pilipinas is. Figure 4 shows the admins
dashboard where the admin can view the list of
Users, Teams, and Events. shows the Events
web page figure 5 wherein the user can view
the events they can join; click the Join button,
and would be directed to joining event, where it
can view the payment option and fill-up form
and send a copy of proof of payment. The
admin or staff would verify the data before
accepting joining request.

DISCUSSIONS

The primary objective of this study is to provide
and develop a management system for Drag
Race Pilipinas, from joining events, processing
payment, providing information about the
merchandise of the said organization and give
Drag Race Pilipinas automated management to
apply convenience both for Organization and
for the participants of Drag Race Pilipinas.
Based on the given results, from testing,
designing, development, from QR code to other
features were working for E-racEvent web-
based application, the functions of all four user
levels were working as expected.

The researchers were able to develop a web
application that provides a technological
approach for event organizers and participants
to join and check events, manage their teams,
create their profile teams, browse some
merchandise, and access the scoreboard at any
time.

The web application is also successful in
creating a way to lessen the job of the staff
admins to provide good management for the
participants from collecting their payments

online, checking the available events, and
joining them with their profile and team profile.
The admins can edit their events merchandise
scoreboard via a web application. The
application was able to pass all the indicated
test cases and scenarios in terms of
functionality,  portability, wusability, and
reliability.

Conclusions

The researchers successfully provided "E-
RacEvent: An Online Event Management
System for Drag Race Pilipinas" that can be
accessed online either using a desktop or
mobile browsers by the users. Researchers
successfully gathered data by contacting the
local owners, which revealed the development
of the web application.

Researchers of this program managed to
identify all of the hardware and software
specifications and requirements used for the
system. The researchers designed a web system
using designing tools such as use case
diagram, context diagram, website map, an
entity-relationship diagram. The researchers
created and developed web-based event
management with a scheduling system.

The web application test cases have been tested
using test cases in terms of functionality,
usability, portability, and reliability. Therefore,
with all the evidence, the researchers
concluded the overall objective of the study and
application acceptance was achieved.
Recommendations

Based on the results of the findings and
conclusions gathered, the researchers would
like to recommend the following for future
researchers to enhance the developed
application and provide better functionalities
and usefulness:

1. Future researchers/developers who will
encounter this system may try to generate this
for a different locale/community/city if found
feasible;

2. Future researchers may add API (application
programming interface) payment gateway to
integrate a payment solution with another
existing application, such as connecting a
business's checkout function to the payment
system;

3. Future researchers may want to investigate
creating a mobile app for a different platform,
such as Android or iOS.
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ABSTRACT

The Internet of Things (IoT) has become the primary resource of technological innovations worldwide,
including the field of fire alarms, wherein this kind of system is considered one of the main focuses of
smart home technology. This research analyzed the importance of fire alarms and how the system can
contribute to the home occupants. This research focused on building a fire alarm system prototype
that will address fire accidents at home. The researchers used the evolutionary prototyping model as a
guide to complete the system prototype and its mobile application. The system prototype has three
sensors to detect a gas leak, smoke, and fire. Upon detecting these flammable substances, the LED
and buzzer will turn on. In addition, the home occupant will also receive an SMS text and fire
notification on the mobile application. The researchers also included a water sprinkler that can be
triggered through the manual and automatic operation of the system. The manual operation can be
done by the on and off buttons of the mobile application. At the same time, the automatic operation
will precipitate when the specific time frame is over. The researchers conducted test cases to ensure
that both mobile application and system prototype worked properly. The FireDozzer prototype met the
study's objectives based on the collected results. The researchers recommend creating another mobile
application that will notify the Firefighters and use another solar panel to accommodate all IoT
components used in the FireDozzer prototype.

CCS Concepts: * Internet of Things; * Mobile
Application Development — Android
Application

General Terms: Prototype, Arduino

INTRODUCTION

The world heavily depends on its energy in the
form of fossil fuels. Most of these fuels, such as
alcohol, coal, and gasoline, are being used by
people in their everyday lives. People bathe,
cook, do laundry and drive using different
types of fuels, and everyday people suffer from
significant fire occurrences from simply doing
these chores [1]. Stanford Children’s Health
Organization said that the leading cause of fire
accidents is from home cooking and smoking
materials like cigarettes. Therefore, fire alarm
systems will play an essential role in protecting
human life and people’s property. There are
many different brands of fire alarm systems,

and each has a different principle, but experts
say the location of installation should be
considered. One out of three home fires begins
at the kitchen more than any other place inside
the house. According to Home Monitoring and
Security, kitchens are the top priority when
choosing a location for fire alarm systems. In
line with this, Occupational Health and Safety
added that fire detection and alarm systems
are all built and introduced to work with the
same functionalities. This includes discovering
a fire, effective alarm, warning, and giving
alerts to first responders [2].

According to Stanford Children’s Health
Organization, fire deaths are caused mainly by
smoke inhalation, more so than heat and
flames. A combination of particles and
chemicals caused by smoke and gases can lead
to tissue layer irritation to swell, respiratory
distress, and airway collapse. As reported by
the National Fire Protection Association and
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the U.S. Fire Administration, the home use of
smoke alarms ascended from less than 10% in
1975 to at least 95% in 2000. The number of
house fire deaths decreased almost by half. In
line with this, the Northeast Document
Conservation Centre concluded that the smoke
alarm component dominated the success rate
in fire safety near the end of the 20th century,
the technology alone represented a highly
effective fire safety system with the ability to
face most of the fire death problem that was
being used nearly universally [3].

According to Sam Kubba, fire alarm systems
were designed and engineered to warn
occupants of fire to evacuate themselves
quickly when it happens [4]. Hence, an added
feature called automatic sprinkler systems
reduces the chances of dying in a residential
fire by approximately 73%. Stanford Children’s
Health also added that combined smoke alarms
and sprinkler systems could reduce fire-related
deaths by 82% and injuries by 46% [2]. The
Agssecure Fire and Life Safety stated that early
fire detection decreases the risk of fire damage.
This includes property damage which can
require a large sum of money and a great deal
of time to repair. According to IFSEC
Philippines, in the past decade, the country lost
thousands of lives and billions worth of assets
because of seemingly inescapable fires. In
addition, the BFP is short of firefighters, with a
ratio of only one firefighter for two thousand
people or population. If not reciprocated, their
response time in need of fire accidents can lead
to significant challenges and destructive
outcomes [5].

Background of the study

The researchers decided to conduct the study
relative to fire safety and prevention because
fire preventive devices are the primary life
safety system for every home and greatly
benefit from addressing first aid rescue during
fire accidents. Having the system installed at
home, particularly in the kitchen, will help
alert occupants of a fire and give them early
warning notifications to a specific contact on
the first sign of smoke and gas leak detection.

This way, the proposed study will help avoid
property damage and reduce the risk of losing a
human life. The system is embedded with
different components to detect and alarm
people by visual and audio methods, fire
notification in the mobile application,
automatic and manual operated water
sprinklers. However, the fire alarm system has
not only been recent. Several studies and
systems were made, but still, due to faulty
problems and the modernization continuously
evolving, such systems should keep upgrading
to perform to their necessary specifications and
standards effectively. The researchers decided
to build a fire preventive prototype to provide
early warning to home occupants when fire
emergencies arise.

Objectives of the study

The general aim of the study is to design a fire
prevention device to give an early warning to
home occupants when fire emergencies arise.
In line with this, the study aimed to achieve the
following specific objectives:

e To study different factors contributing
to actual output fire prevention devices
using related literature.

e To develop a mobile application that will
receive fire notifications and control the
on and off buttons of the water
sprinkler.

e To develop a fire preventive device to
detect leakage gas and smoke for early
fire detection, an alarm system with
audio and visual signals, and SMS text
to notify the home occupant.

e To test the initial system prototype and
mobile application functionalities.

e To construct an automated water
sprinkler as a first-aid rescue from the
household water source.

e To create a package for the FireDozzer’s
prototype.

e To evaluate the device and mobile
application using the ISO 25010 test
case criteria.

Scope and limitation of study

The study covered making an effective fire
prevention device to detect fires in their early
stages and notify the home occupants. An mq2
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sensor, mg6 sensor, and flame sensor were
used to detect gas leaks, smoke, and fire. The
developers also used buzzers and LEDs as an
audio and visual signal, a GSM module to send
notifications on the mobile application, and
SMS text to the occupant. In addition, an
automated and manual water sprinkler was
constructed using a relay and water pump. The
mobile application made by the researchers can
receive notifications and can control the water
sprinkler. Moreover, the Arduino IDE and MIT
App Inventor are used in programming IoT
devices and mobile applications. The power
source of the Arduino Uno and GSM module is
through a solar panel. ISO 25010 will be used
to assess the consistency of the fire prevention
device.

The household’s water source was used for the
water sprinklers. The researchers included a
solenoid valve to regulate water to the water
pipes. A solenoid valve is responsible for the
opening and closing of the water sprinklers.
The automated water sprinkler will precipitate
once the time frame given by the researchers is
over. The user has two minutes and thirty
seconds to turn off the fire notification. If not,
the water sprinklers will trigger. This feature
allows effective fire prevention at home when
fire accidents arise and the home occupants
are not using the mobile application. The
manual water sprinkler will prompt turn on
and off buttons via the mobile application.

The solar panel and power bank were used for
the power source of the Arduino and GSM
modules. The LEDs, buzzer, and three sensors
are connected to the Arduino. The system
prototype has a gas leak, smoke, and fire
sensor. When these sensors detect the
following substances, the LED and buzzer will
turn on. Then the user will receive an SMS text
and notification on the mobile application. The
redundant notifications from the system
prototype aim to notify the home occupants in
as many ways as possible. This feature was
integrated into the system to make the
FireDozzer an effective fire prevention device at
home.

The study did not cover human errors that
affect the functions of the fire preventive device
and water sprinkler and third-party network
services that interfere with the sending
message warning from the GSM module.
Hence, the system prototype will not cover
notifying the firefighters. It is the responsibility
of the home occupant when or not to contact
them. The solar panel will not extend its power
source to the water sprinkler. It will only be
used in the Arduino Uno and GSM modules.
Conceptual framework
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Figure 6. Conceptual Framework

Figure 6 describes the graphical idea of the
study. The researchers read and collect data
relevant to the study to organize ideas and
start planning the system prototype. Purchased
hardware components are needed in the
system, including mqg2 sensor, mqg6 sensor,
flame sensor, Arduino Uno, LED, buzzer,
jumper wire, gsm module, and relay. The study
also used Arduino IDE to program the IoT
components and MIT app inventor to create
and design the mobile app. After acquiring the
needed hardware and software in the study,
researchers began to put the devices together
and program them to operate as one, including
the mobile app. Lastly, after creating and
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testing the system prototype, the study will
produce the FireDozzer device.

SYSTEM DEVELOPMENT METHODOLOGY
The researchers decided to use evolutionary
prototyping wunder the SDLC prototyping
methodology. It is suitable for studies that
require building and developing an actual
prototype while the project progresses. The
researchers presented the portion of the system
and continued to develop it based on the
feedback received. In this study, the fire
prevention device started with minimal
functionalities and added additional
requirements after the panelist evaluation.
Using this methodology makes it easy to
foresee the step-by-step process of gradually
building the prototype to meet the system
requirements. Evolutionary prototyping has
seven phases: requirement gathering, system
design, building a prototype, evaluation with
users, refining the prototype, feedback, and the
final product.

Requirement System Build a
. Design . Prototype

Final Feedback Evaluation
Product with Users

w % @

Refine the
Prototype

Figure 7. Procedures

Requirement gathering

The requirement gathering phase is the
brainstorming between the researchers on what
the system should do. The meeting was held
via the Google Meet platform discussing the
whole plan to complete the study. The group
was partitioned into two, one group consists of
two members for the documentation part of the
study, and the other has three members for the
system prototype. The researchers read many
literature reviews to deepen their knowledge
about fire prevention devices and understand
what specific requirements should be in the

system. The fire prevention device is essential
to have installed at home because it is
considered a life safety system that saves
countless human lives each year. The
researchers planned how to make the device
that will alert home occupants by redundant
notifications. Additionally, the study will also
aim to make fire alarm notifications on a
mobile application to prolong the warning to
home occupants. Lastly, the researchers
brainstormed how to build the water sprinklers
from the household water source that the
mobile application will control.
Appendix J

Mobile Application Storyboard

Screen1: HomePage Screen

ath g

—_

Screen4: Water Sprinkler Screen 3: Fire Notification

System design

The researchers purchased all hardware
requirements in Shopee and Lazada online
shopping platforms for easy access and lower
prices with good quality products in the system
designing phase. It was also decided that
Arduino IDE is the programming software used
to bring the hardware component together. In
line with this, the team made a graphic
visualization using a block diagram of the
system prototype to envision its flow and
determine where the system hardware
requirements will be implemented. One
member of the group documented the design

while the others narrated the whole planning of
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the prototype from beginning to end. The
researchers also developed the mobile
application user interface design and operation
using MIT App Inventor. Once the researchers
came into an agreement on the system design.
The schedule to meet up face-to-face and a
virtual meeting was made to execute the
system development better.

Screen2: Menu

Screen 2 shows the Fire Notification and
‘Water Sprinkler button.

Build a prototype

The build a prototype phase is making the
system design into existence. This is the 50%
to 70% of the system prototype that was
presented during pre-oral and prototyping
defense. The researchers started by checking
each hardware component to determine which
is functional or non-functional. Once that was
done, the system prototype team starts to
connect all components such as the mqg2
sensor, buzzer, LEDs, and other modules to the
microcontroller. Furthermore, the team started
coding to create a specific set of instructions for
the IoT devices to communicate with each other
and operate as one meeting the study’s
objectives progressively. The initial device was
completed with 70% functionality and was
ready to be presented to the capstone adviser
and panelists. The device can already detect
gas and smoke. With audio and visual signals
and a GSM module to notify the home
occupant further via SMS text.

Evaluation with users

The evaluation with users phase is when the
initial prototype development is done and the
researchers present it to the capstone
panelists. After the presentation, an in-depth

evaluation was made between the researchers,
capstone adviser, and capstone panelist. The
additional requirement for the system prototype
was discussed thoroughly to enhance the
device. The initial presented device consisted of
a gas sensor, smoke sensor, GSM module,
audio, and visual signals. It aimed to alert and
warn home occupants of fire providing early
warning to evacuate quickly. When the panelist
was satisfied with the initial device several
recommendations to improve the fire
prevention device were suggested to the
researchers. The recommendations include
adding a flame sensor, mobile application fire
notification, alarm, a solar panel to prolong the
device power source, and an automated and
manual water sprinkler controlled via mobile
application. The new features intend to fit the
fire and safety trends to respond to the growing
fire accidents rate in the community.

Refine prototype

In the refine prototype phase, the researchers
incorporated all the recommendations made by
the panelists to the initial device. The group
programmer modified the source codes of the
initial device to accommodate the new features
of the system prototype. While the other
members helped connect the additional
hardware to the device, designed a cover, and
extended the wires to accommodate a larger
space. One member of the group also started to
proofread and edit the document ensuring it
meets the recommendations. Hence, the
researchers assured to update each other
regularly about the prototype’s progress. Such
as, what problems it encounters, how to solve
them, and how much more money the study
needs. The team performs all necessary
attempts to verify the consistency of the device
while one member tracks the progress and
reports it to the capstone adviser. In assessing
the device, anomalies started to show causing
it to perform inconsistently. The researchers
noted what causes the anomalies from IoT
devices to coding. Eventually, while the team
finds it challenging to solve the faults,
considering the complex areas of the system
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prototype, research continues, and constant
teamwork makes the fire prevention device
achievable.

Feedback

The feedback phase defines the comments and
suggestions by the capstone panelists to the
refined prototype. The refined prototype was
presented during the final defense. The
researchers accommodated the previous
recommendations both in the system prototype
and document. The capstone panelists said
that the document has a lot of grammatical
errors and spellings. A member has been
assigned to edit the document, ensuring no
more writing errors are to be found when the
study document was presented again. In
addition, it was also recommended to the
researchers to re-cable the system prototype to
make it look organized and clean.

Final product

The final product phase is validating and
verifying the system prototype functions
according to the panelist’s recommendations.
The researchers put the system prototype in a
complete package to properly show how it
operates. The system was put in a box for
convenient and efficient testing. It was placed
on top of two braces right above the kitchen’s
stove. Before placing the device at its
designated station, the team thoroughly
planned and cleaned the environment to avoid
breaking any components of the system
prototype. The researchers conducted a series
of test cases that will accommodate possible
scenarios in real-life fire accident situations.
Then the group lit up a fire, made a smoke
simulation, and opened the LPG tank to test
the mobile application and other functionalities
of the FireDozzer. The other members took a
video and documented the test cases. After
ensuring that the objectives and
recommendations are met the researchers
presented the final product to the capstone
panelist.

RESULTS AND OUTCOMES
System requirements

The researchers were able to achieve the
study's system prototype requirements and
objectives. The FireDozzer device can now
address fire accidents at home by detecting
LPG gas leaks, smoke, and fire. The LED and
the buzzer will trigger upon detecting these
substances, allowing the home occupant to
have a visual and audio signal. Furthermore,
the occupant will also receive notifications on
mobile applications and SMS text. The system
prototype has a built-in water sprinkler. It can
be manually operated using the FireDozzer
mobile application. It is also automatically
operated, whenever the user does not interact
with the mobile application, turn off the alarm
in two minutes and thirty seconds, the water
sprinkler will automatically turn on.

System design

Screen 1: Home Page Screen 2: Menu  Screen 3: Fire  Screen 4: Water
Notification Sprinkler

Figure 9. Mobile Application User Interface

Figure 9 above shows the mobile application
interface of the FireDozzer. The developers used
a vertical scroll arrangement on screen 1 to
make a presentable home page with good
content about safety house fire tips, how to use
a fire extinguisher, and a brief history of fire
alarms. While the second screen shows the fire
notification and water sprinkler button, it
allows the user to choose an action aligned to
possible fire emergencies. The third screen
shows the alarm status of the fire notification,
the status will change when the three sensors
are triggered (e.g. gas leak detected, smoke
detected, and fire detected), when the user
turns off the button (e.g. water sprinkler de-
activated), and when the length of time has
ended (e.g. water sprinkler activated). The
fourth screen is the water sprinkler manual
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operation, it has on and off buttons that
control the relay of the sprinkler.

Build a prototype and processes

The researchers created a fire prevention device
aligned to the panel’s recommendation and
study’s objectives. When the group programmer
completed the system’s core functionalities, the
other members conducted a series of testing to
check if the device features were working
consistently and effectively. Refer to the
illustration below for the system prototype
process and testing.

Bread board

Figure 10. FireDozzer’s IoT Components

Figure 10 displays the initial prototype of the
study. It has three sensors such as mq6 gas
sensor, mq2 smoke sensor, and flame sensor.
The power of the GSM module and Arduino
Uno is through the power bank, in which the
power bank is connected to the solar panel to
have a significant power source to supply the
two IoT components. Furthermore, the GSM
module links the relay and the water sprinkler.
The relay holds the on and off operation of the
water sprinkler. LED and buzzer are also
incorporated into the prototype system for
audio and visual signals and SMS text to notify
the home occupant further.

Figure 11 presents the testing of the flame
sensor’s responsiveness and the mobile
application’s fire notification. A flame sensor is
designed to detect a flame or fire and activate
fire alarm systems to address fire emergencies.
Aside from the LED and buzzer installed in the
system, the home occupant will also receive a

notification through the mobile application and
an SMS text to further the occupant's
awareness whenever a fire emergency arises.
Hence, the researchers found that the flame
sensor’s sensitivity can be modified through the
Arduino code.

Figure 11. Testing of Flame Sensor
( video reference:
https:/ /drive.google.com/file/d/1jdYSFNY7Ced_TR
W71mxdi59557CPtoF8 /view?usp=sharing )

o WobAaon

FIRE NOTIFICATION

Figure 12. Testing of the MQ6 Gas Sensor
( video reference:
https:/ /drive.google.com/file/d/1smS7reMN9PUKyr
VboBz-ufQC2Ejipqcp/view?usp=sharing )

The MQ6 gas sensor detects liquefied
petroleum gas (LPG) leaks. The researchers
decided to incorporate this sensor in the
system because it is one of the dangerous
flammable substances at home. Hence, the
researchers found out that the gas sensor is
consistent in detecting LPG leaks, allowing it to
be an effective fire prevention tool to reduce the
risks of fatal accidents that affect the property
and the people living in it.
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Figure 13. Testing of the MQ2 Smoke Sensor
( video reference:
https://drive.google.com/file/d/ 1tdIvidkQvfalOID151
Yx57TPEODMOcTS /view?usp=sharing )

While testing the smoke sensor, the
researchers found out that when the smoke
sensor is used consistently without cleaning
the anti-explosion network, it will continuously
detect smoke even without its presence. The
researchers ensured that before using the
sensor again, the AEN is already clean to
maximize the effectiveness of the Mg2 smoke
sensor. The mobile application will also display
a notification whenever the sensor detects
smoke.

Figure 14. Testing of the Manual Water Sprinkler
(video reference:
https:/ /drive.google.com/file/d/ 11xeq6OGBJKhh7J
9aMdo1xRH-HOnwRKMc/view?usp=sharing)

The relay controls the on and off function of the
water sprinkler through the mobile application.
When the researchers tested the water
sprinkler, it was found that the GSM signal
would affect the sprinkler's responsiveness. For
example, if the GSM has a poor signal, the
water sprinkler will take a while to produce
water, but the water will quickly supply the

sprinkler head to generate water if the GSM
has a good signal. In addition, when the
household’s water source has low pressure, the
system’s sprinkler will only have a small
amount of water to produce.

Evaluation with users

The researchers presented the prototype to the
capstone panellists via video and live
demonstrations. An in-depth evaluation was
made to analyse the functionalities of the
system prototype, answering questions such
as, what does it do, how will it respond when a
fire emergency occurs, discussing the mobile
application’s functionalities, and what is more
needed to add in the system prototype.
Recommendations and opinions were
exchanged between the researchers, capstone
adviser, and capstone panellist. Deliberation
was made between the capstone panellists. The
study was accepted at the end of the
presentation with minor revisions on the
system prototype and documentation. The final
recommendation of the panellists is non-stop
notification, automatic sprinkler, a presentable
package of the prototype, comprehensive test
cases, five trials for each test case, proofread
the document, including a storyboard, and
include the test cases

Refine prototype

NN s .
Figure 15. FireDozzer’s Refined Prototype

The illustration above illustrates the final
prototype of the study. The left picture is the
IoT component of the study. It is responsible
for processing the detection, water sprinkler,
mobile application, and SMS text. The right
picture is the LED and buzzer. It was
incorporated in the box for convenient testing.
The researchers successfully modified the
device again to fit the panel’s recommendation.
Several testing were made to ensure that the
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prototype was working accordingly before
conducting the test cases.

Feedback

The researchers were able to edit the document
using Grammarly, the software that can
identify grammatical errs and misspellings.
Moreover, the system prototype was re-cabled
inside the box. The researchers successfully
modified the document and system prototype
again, using the capstone panellist
recommendations as a guide towards
completing the study.

Final product and test cases

M\

Switch for m e water sprinkles

-

Figure 16. Installation of the FireDozzer’s Prototype

The illustration above is the installation of the
FireDozzer in the dirty kitchen. The box was
placed right at the top of the stove with two
braces to support it. The flame sensor and mq?2
smoke sensor were also situated at the bottom
of the box with the LED and buzzer. Water
pipes and the water sprinkler head are placed
accordingly, and the water switch is stationed
near the FireDozzer’s prototype to avoid
damping it. See Appendix A for better and more
angles of the system prototype.

Figure 17. Manual Water Sprinkler and Switch
(video reference:
https:/ /drive.google.com/file/d/ 1rPzG1qzLdbSQyyG
6QdgG2HOLtrP_reCi/view?usp=sharing )

The picture shown above is the manual
operation of the water sprinkler through the
mobile application. When the user clicks on the
button of the water sprinkler the relay will
process the command and the sprinkler head
will generate water. Then the mobile
application will return a notification (e.g water
sprinkler is activated or water sprinkler is de-
activated.), the switch was incorporated into
the system prototype so that whenever the
automatic water sprinkler is triggered the home
occupant can turn it off through the switch if
the wuser’s cellphone is not around. For
example, the home occupant invited some
friends over for a Christmas party. He, then,
can turn off the switch so that whenever the
sensors are triggered the automatic water
sprinkler will not stimulate. See Appendix B.

Figure 18. Gas Sensor and Notification
(video reference:
https:/ /drive.google.com/file/d/ 1cHPGkNFRSpGhC
hCtss2UO1TYEG4rpKzj/view?usp=sharing )

The picture shown above is the Mq6 gas sensor
and notification testing. The researchers used
the household’s LPG tank to get an accurate
system prototype. It was found that the
distance between the gas sensor and the LPG
tank affects the detection speed. The
researchers recommend placing the gas sensor
as near as possible to the LPG tank. While
conducting the test cases, the researchers
always get an accurate result from the gas
sensor. It only shows that the system prototype
is an effective safety measure to reduce the risk
of fatal accidents at home. See Appendix C.
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Figure 19. Flame Sensor and Automatic Water
Sprinkler
(video reference:
https:/ /drive.google.com/file/d/12IL_tTNXvkGQ-
whbeJMeA2ZRR8kMqsTU /view?usp=sharing )

Figure 19 shows the testing of the flame sensor
and how the mobile application will respond
once the sensor detects the fire. If the user
didn’t turn off the fire notification in the mobile
application in two minutes and thirty seconds
the water sprinkler will automatically turn on.
But if the user interacts with the mobile
application and turns off the notification before
the specific time length the water sprinkler will
not stimulate anymore. The prototype will also
send an SMS text to the user's contact number
(e.g fire detected, water sprinkler activated,
water sprinkler deactivated). See Appendix D.

e noTecATON

Sprinkler
(video reference:
https:/ /drive.google.com/file/d/ 1g2LWjLyPjlh9cqzX
kPcjoLSUBwWZzfPrW /view?usp=sharing )

The figure shown above is the actual testing of
the smoke sensor and automatic water
sprinkler. The concept of this substance is the
same as the flame sensor. Once the mq2 smoke
sensor detects smoke, the counter on the
Arduino code will already be set off. If the user
did not turn off the notification in the given
time frame, the water sprinkler would turn on.
But if the user turns off the notification before
the time length, the water sprinkler will remain

off. The researchers found that the smoke
sensor’s sensitivity can be modified between
150 - 1000 ppm. The lower the ppm, the
sensitive the smoke sensor is, but the higher it
is, the less sensitivity. See Appendix E.
Functionality Test Cases Results of FireDozzer
Prototype

Test Cases Results Prototype

Table 1. Functionality Test Cases Results of
FireDozzer Prototype

No. of trials for each prototype testing = 5

HARDWARE YES NO
Category/Characteristics | 5 0
= Functional Suitability

Does the mqg2 smoke |5 0
sensor work?

Does the mq6 gas sensor | 5 0
work?

Does the flame sensor | 5 0
work?

Does the manual water | 5 0
sprinkler work?

Does the automatic | 5 0
water sprinkler work?

Does the switch for the | 5 0

water sprinkler work?

Does the solar panel and | 5 0
power bank provide a
power source to the
Arduino and GSM
module?

The table shows the test cases of each
functionality of the system  prototype.
Remember that each hardware functionality is
tested five times to ensure that the IoT
components are working accordingly. While
conducting the test cases, the researchers
found out that the water sprinkler will depend
on how intense the household’s water pressure
is. In the end, the researcher's dirty kitchen
set-up has good water pressure to support the
water sprinkler system. The sprinkler can be
either activated through a manual or automatic
operation. The manual operation can be done
through the turn-on button on the mobile
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application. At the same time, the automatic
operation is done when the specific time length
is over. Note that the researchers tested the
automatic operation through the three sensors.
The switch also gave an accurate result when
testing the manual water sprinkler. It was
tested five times to ensure that it gave the
expected outcome.

The three sensors, including the mq2 smoke
sensor, mqg6 gas sensor, and flame sensor
consistency, were captured and achieved
through recorded videos. The researchers
screenshot some of the test cases for
presentation and documentation purposes.
Note that the testing of the three sensors was
done intentionally by making fire, smoke, and
using the household’s LPG tank. After
conducting five trials for each sensor, the
system's core functionalities were working
correctly. However, there are cases that some of
the jumper wires are getting disconnected to
the IoT components causing the system
prototype to malfunction. But the researchers
used packing tape to secure the wires to the
IoT components before installing the FireDozzer
in the dirty kitchen.

The researchers found that the solar panel and
power bank give enough power sources to the
Arduino and GSM modules. The solar panel
was already placed on the household roof while
conducting the test cases for the three sensors
and water sprinklers. After conducting all the
necessary test cases, it was discovered that the
system prototype achieved all the
recommendations and objectives of the study.

Figure 21. Smoke Detection Test Cases with the
Invited Neighbor (Respondents)

Test Cases Results from Mobile Application
User Interface

Table 2. Functionality Test Cases Results for
Mobile Application User Interface

No. of trials for each prototype testing = 5

UI TEST CASES YES NO
Category/Characteristics | 5 0

= Functional Suitability

Is the mobile application | 5 0

displays fire, smoke, and
gas notification?

Is the mobile application | 5 0
turn the on and off
buttons for the manual
water sprinkler working?

Is the fire notification [ 5 0
turn off button working?

Is the wuser able to| 5 0
receive the SMS text?

Is the time frame on the | 5 0
mobile application code
working?

The table shown is the test cases to verify the
functionalities of the mobile application. Five
trials are made for each test case to ensure
that the mobile application responds according
to its corresponding features. Upon detecting
substances like fire, smoke, and gas leak the
application displays the proper notification. It
will keep displaying the notification until the
user sees it. The fire notification turn-off
button also works effectively, when the user
clicks it before the time frame, the automatic
water sprinkler  wuld not stimulate.
Furthermore, the researchers intentionally did
not turn off the notification upon the detection
to show the length of time parameter. The two
minutes and thirty seconds time frame was
also achieved, it was tested five times to ensure
that it works properly.
The researchers also verified the functionality
of the manual water sprinkler button. Upon
turning it on, the sprinkler correctly responds
to it, and when the user turns it off, the mobile
application acknowledges the command. On
top of that, the SMS text is also consistent in
sending fire notifications. Note that it also
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sends a notification whenever the water
sprinkler is activated or  deactivated.
Eventually, by conducting consistent test
cases, the researchers were able to verify the
effectiveness and capabilities of the mobile
application.

Figure 22. Flame Detection Test Case with the
Invited Neighbour

Table 3. Usability Test Cases Results of
FireDozzer

Category/Characteristics
= Reliability

The mobile application
should display fire
notifications upon the
detection of the sensors.

The system should be
consistent in sending
SMS texts to the home
occupant.

The manual water
sprinkler should turn on
and off when the user
commands it.

The automatic water
sprinkler  should be
operating when the time
frame is over.

SYSTEM FEATURE YES NO

Category/Characteristics
= Usability

Is the mobile application
easy to understand?

Is the system easy to
maintain?

Is the system easy to
operate?

Is the mobile application
user interface appealing?

Table 3 shows the usability of the system
prototype. The researchers ensure that the
FireDozzer mobile application is easy to use
without constant confusion from the wuser.
Aside from it being easy to use, the application
was also designed to appeal to the user. The
mobile application developer of the group
included pictures, an appealing colour palette,
readable context, and minimalist buttons to
keep it simple and easy to operate. Although
the application is simple and easy to use, the
researchers ensure that it performs effectively.
Table 4. Reliability Test Cases Results of
FireDozzer

EXPECTED RESULTS YES NO

The table displays the reliability of the system
prototype. Note that the researchers conducted
twenty test cases to prove that the system is
working properly. While conducting the test
cases, the notification from the mobile
application always displays the substance
detected from the three sensors. Furthermore,
the user will also receive the SMS text upon
obtaining the notification from the application.
The manual operation of the water sprinkler
also works consistently whenever the user
commands it. While the automatic water
sprinkler will be activated after the time frame
declared by the researchers in the Arduino
code. It was found that it also works
consistently and effectively after trying it five
times.

Figure 23. Mobile Application and SMS Text Test
Cases Results

DISCUSSIONS
This section discussed the summary of findings
anchored on the objectives, conclusion, and

recommendations based on the results of
83




FireDozzer: An Arduino Based Home and
Kitchen Fire Prevention Device with Smoke and
Gas Leak Detection.

Summary of Findings

To complete a fire prevention device, a specific
set of IoT components to use and to analyze
deeply must be identified as to how it can
contribute to the overall functionality of the
system prototype. For example, at the
beginning of Capstone 1, the researchers
purchased the water sprinkler without reading
the requirements. Confidently incorporating the
water sprinkler into the system prototype and
attempting to trigger it wusing the mobile
application, the sprinkler only produced an
inadequate amount of water (e.g., sipping water
from a bottle). The researchers then discovered
that the water sprinkler is used for aquariums,
specifically for fishes to get enough oxygen
using the sprinkler. Incorporating this
component into the system prototype will not
effectively address first-aid rescue at home.
Nonetheless, the researchers could purchase
the right water sprinkler to incorporate into the
system prototype.

The mobile application developer of the group
successfully links the application and prototype
through the GSM module. Through the MIT
App Inventor in designing and constructing the
codes, the FireDozzer’s application was made to
operate efficiently. The researchers considered
maximizing the use of the GSM module in the
system prototype. Not only is it the link
between the application and prototype, but it is
also a way to send an SMS text to the home
occupant's cell phone number. After
conducting the test cases, the researchers
learned that integrating the module into the
prototype is an effective method to notify the
user upon detecting the sensors.

To successfully achieve the objectives of the
system prototype, the researchers made a lot of
trial-and-error = processes to  verify @ its
consistency. Some of the errors encountered by
the researchers are mostly from the
connectivity of the jumper wires to the IoT
components. It was found out that this kind of

wire does not have an excellent grip to keep it
connected to the modules. There are two ways
to solve this issue: either tape or soldering it to
the component. The researchers decided to use
packing tape to secure the wires because
soldering may cause many issues instead of
minimizing the errors. The initial system
prototype seems to be working correctly based
on the test case results. It only shows that the
method used by the researchers is effective.
When the researchers presented the system
prototype to the capstone panellist, it was
found that the initial FireDozzer prototype met
the recommendations and objectives of the
study. The researchers were able to achieve the
core functionalities of the system prototype,
which underwent a series of test cases to prove
the consistency and effectiveness of the
FireDozzer. After the presentation of the group,
the panellist accepted the study with minor
revisions. Making the water sprinkler
automated was one of the recommendations on
the system prototype. It was revealed that it is
also an effective way to address first-aid rescue
at home.

After the evaluation with users and getting all
the panellist’s recommendation, the
researchers modified the system. It was
exposed that refining the prototype to make it
more an effective fire prevention device is a
good recommendation. Furthermore, while
conducting the test cases, the researchers
discovered quickly that the home occupant
interacts on the mobile application during fire
emergencies, the immediate action to aid the
emergency, and the quickly to aware the user.
In times of fire emergencies, a prototype like
the FireDozzer is essential to install because it
helps minimize the casualties brought by fire
accidents.

Feedback

The researchers found that the capstone
panellists' feedback is essential because it aims
to address the lacking areas of the study in
general. The researchers tend to miss small
details that need to be considered to make the
study presentable for future researchers.
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Final Product

While installing the prototype in the dirty
kitchen, it was found that it is easier to install
it when the IoT components, except the three
sensors, are placed in a box. Aside from it
being organized and clean-looking, it is much
more convenient and efficient for the
researchers to install it. Each functionality of
the system prototype was tested five times to
ensure that it worked -consistently. The
researchers learned that it is also important to
have a two-way street relationship between the
user and the system. The more the user
interacts with the system, the more immediate
it is to notify the user. Nonetheless, the system
prototype has an automated water sprinkler to
aid the fire emergency when the user did not
interact with the fire notification. It will still
play a role in minimizing fire accidents at
home.

Conclusion

The researchers used test cases with the ISO
25010 criteria to test the system prototype and
mobile application functionalities. Based on the
results of the test cases, both are working
correctly. Furthermore, there are twenty trials
conducted, five trials for each of the system
functionality. The following conclusions are
anchored on the objectives of the study:

The researchers were able to identify the
requirements needed to construct a fire
prevention device. The gathered related
literature and studies were used to deepen the
researchers' knowledge to help construct the
FireDozzer system.

The researchers were able to design a working
mobile application with the use of MIT App
Inventor. It notifies the user whenever there is
a detection from the three sensors. It also
allows the user to operate the water sprinkler
manually using the on and off buttons.

The researchers were able to build the initial
prototype of the study. The system core
functionalities are achieved including, fire
notification, SMS text, power source from the
solar panel, and manually operated water
sprinkler.

The researchers conducted a series of test
cases to ensure that the initial system
prototype worked correctly. Based on the
results, all IoT components integrated into the
system prototype are performing effectively.

The researchers could modify the system again
aligned with the capstone  panellists'
recommendations. The automated water
sprinkler was also incorporated into the system
prototype. When the home occupant did not
turn off the fire notification in two minutes and
thirty seconds, the water sprinkler will
automatically turn on.

The researchers were able to include the
additional recommendations from the panellist
in both the system prototype and document.
The researchers were able to install the
complete package of the FireDozzer system in a
dirty kitchen setup. It allows the capstone
panellists to correctly see the system in a real-
life setup.

Recommendations

The following are the recommendations to
improve the developed FireDozzer system
prototype:

. Create another mobile application to
notify the firefighters following the
proper protocols when the system
can contact them.

. Include a database on the
firefighter's mobile application that
will allow them to see the location
and information of the home
occupants.

. Use another type of solar panel to
extend the redundant power source
in each of the IoT components used
and will be used in the system
prototype.
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ABSTRACT

The researchers created the "Gallinis-terramatic" automated poultry monitoring system which includes
two ultrasonic sensors and a temperature sensor. In addition to monitoring humidity and
temperature, feed and water status, and waste disposal, a mobile application that allows users to use
their smartphones to manually operate the water spray intended to turn on the cooling system and
clean the chicken's waste was also developed. The temperature, humidity, water level, and feed
condition are all displayed in real time through the mobile application. It is necessary to start the
cooling system which consists of a water spray as soon as the temperature hits 30.5 degrees Celsius.
Furthermore, the manual water spray is equipped with on and off controls, allowing users to regulate
when the spray is activated, and when it is turned off. In the mobile application and system prototype,
there are a number of test cases that have been completed. The researchers conducted ten trials for
each functionality to check if the device met the objectives and the requirements of the system. The
Gallinis-terramatic prototype and associated mobile application were developed by the researchers

with the use of a prototyping model as a guide.

CCS Concepts: J Computer systems
organization — Embedded systems; Internet of
Things ¢ Mobile Application Development —
Android Application

General Terms: Design, Performance

INTRODUCTION

In today's society, it is impossible not to find
something unautomated. The dictionary
defines automation as "the technique of making
an apparatus, a process, or a system operate
automatically." [1]. The main objective of
automation in the industry is to reduce the
influence of humans in technologies and
increase production speed and quality.

When people think of automation and
technology, the terms "chickens and turkeys"
do not usually come to mind. On the other
hand, the poultry business constantly employs
innovative technologies to increase animal
welfare and environmental sustainability [2].
Poultry is a term that refers to birds that have
been raised to breed and grow in cages that
have turned into commercially valuable items.
Chickens, turkeys, ducks, qualil, and

pheasants meet the above criteria. According to
a study conducted by Navaneeth (2015),
customers' demand for chicken products
continues to rise, necessitating the need for
small and medium-scale poultry farmers to
meet that need as farmers supply the vast
majority of the market's requirements,
particularly in developing countries. There is a
need to produce chickens that meet the market
standards in the shortest amount of time
possible without burdening the poulterers’ time
and resources. An attempt was made in this
project to create a time-saving, automatically
controlled feeder, drinker, and waste cleaner
that will maximize poultry monitoring [3].

In large-scale poultries, automatic equipment is
used to feed the chickens. However,
incorporating small-scale equipment into
medium-to large-scale rooster operations is
hard or now no longer possible. Farmers in city
areas generally perform medium and large-
scale poultry. Chickens are fed with a feeder
which necessitates regular refilling of food in
medium and large-scale poultry operations.
This consumes a whole lot of time and
exertions from the poulterers. It was proposed
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to layout and assemble an automated meal and
waste tracking device to make feeding chickens
in small-scale poultry operations less
complicated and extra effective [4].

According to Johnson (2019), all living things
need water, and its use by humans and
livestock must be sustainable and responsible.
Water consumption can be considered an ideal
trait in chicken broilers. Broiler water intake
efficiency encourages broiler production
sustainability by influencing energy
(ventilation) and water usage and maximizes
broiler health, welfare, and production. The
water monitoring system does not only act as
the broiler’s drink but also as a helpful way of
cleaning chickens’ wastes [3].

Due to chickens' high sensitivity to
temperature change, extreme weather
conditions in tropical regions of the world have
proved to be generally detrimental to livestock
development. One of the main factors that
poultry owners are concerned about is the
chickens' health and development. Other than
food and water consumption, environmental
temperatures are the most common factors
that harm the health of poultry [3].

As stated in Chicken Cage (2019), if you plan to
operate a poultry farm and keep chickens or if
you are already in the business, you have
probably found that the manure and feces
removal method is one of the most time-
consuming and unsanitary tasks to do.
Cleaning time and costs may be reduced and
improved work quality by creating an
automatic waste disposal monitoring system
[3].

Poultry automation will save time, effort, and
workforce. In poultry production, efficient
feeding and waste monitoring are necessary.
Gallinis-Terramatic, a device with an
application, automates the feeding, watering,
temperature, and waste monitoring system.
This project uses hardware components such
as an Arduino to ensure that the functions run
smoothly with high accuracy.

Background of the study

In today's poultry industry, high production
and excellent quality at a low cost are the top
priority. When looking at the agricultural side
of some provincial areas in the Philippines, it is
clear that there are many poultry enterprises

with at least 500 to 1000 chickens in a single
cage.

Furthermore, since poultry farming has become
an essential part of the life of Filipinos in rural
areas, some birds are raised in backyards to
give a considerable quantity of meat and eggs.
It is necessary to provide animals with the right
commercial food and a clean and sufficient
water supply. When it comes to feeding
chickens nowadays, however, the utilization of
modern technologies has overtaken the old-
fashioned practice of filling containers with
grain, feed, and water manually [5].

Good quality feed, either homegrown or
purchased from a trusted source, should be
provided to the chicks. According to
PinoyBisnesldea (December, 2020),
intermittently fed chicks are more efficient at
utilizing their nutrients. Feed troughs should
not be left empty for more than 1-2 hours at a
time. During the first few days, vitamins,
minerals, and antibiotic supplements can be
added to the drinking water to help the body
recover. In addition, always check to ensure
that feed and freshwater are always readily
available to animals [7]. To acquire these
qualities, the poultry owner should breed
chicks to ensure chickens are ready for
slaughter. Also, proper food management is
required to create healthy chicks.

As with other poultry farms, the researchers'
asked local poultry owners about the common
concerns or issues that the broilers are
experiencing: failing to reach the desired weight
by the date of harvest, the number of chick
deaths is increasing, and chickens are
susceptible to a variety of diseases and health
problems including respiratory disease and
stress caused by heat, crowded space, and
noise. Inappropriate sanitation and waste
management practices can cause sickness in
individuals who work on poultry farms if
farmers inhale bacteria from the hens' feces.
Salmonella and Campylobacter are two
common public health threats that can be
transferred by contact with chickens. These
bacteria are carried by healthy chickens and
can be transmitted to people through close
contact or exposure to excrement. Diarrhea,
vomiting, fever, and aandal cramps are
symptoms of infection [6].
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The most challenging aspect of using this
strategy is the requirement to feed food
constantly to be awake and aware of the
amount of food remaining in the cages. The
feeds and water levels given to the chicks
should be calculated accurately even if the
temperature or the poultry owner will not
achieve the targeted or ideal weight of the
broilers. They could even get illness for lack of
water. It is also difficult to tell whether or not
the amount of food offered is sufficient. It is a
complete waste of time and resources not to
mention being uneconomical. Growers also find
it difficult to successfully manage operations
because growers must spend a significant
amount of time near the cages to monitor the
birds.
The poultry industry's growth will be helped by
an IoT-based system that maximizes
productivity and effectiveness in producing a
high-quality product. Gallinis-terramatic uses
an IOT-based system to support broiler
chickens' food feeders and water drinkers. The
system can keep the right amount of food,
water, temperature, and sanitation in the
chicken house.
Objectives of the study
The general objective of this study is to develop
a smart device intended for broilers. This device
will save time, effort, and workforce and make
poultry production more efficient in feeding,
drinking, humidity, and waste management.
The following are the specific objectives of this
study:
User Interface

e Create a mobile application using the

following software and tools:

o Gallinis-terramatic was
developed with the help of the
MIT App Inventor V2, which the
researchers used. It allows the
developer to create applications
for Android phones using a web
browser and either an actual
phone or an emulator connected
to the computer.

o The researchers wused Adobe
photoshop 2019 in creating the
logo of  Gallinis-Terramatic,
which can be seen on the Mobile
Application.

o Monitoring Dashboard

Humidity Output
Temperature Output
Water Status Output
Feed Status Output
Waste Monitoring
Manual Control
Manual Feeding
Manual Watering

o Manual Waste Cleaning

e Create a prototype using the following
software and tools:

o The researchers used Arduino
IDE to write code, compile the
code to check any errors, and
upload the code to the Arduino.

o The developer used the C++
programming language to modify
the components used in
developing the Gallinis-
Terramatic prototype.

e Create a prototype that automates the
following:

o Automatically
cooling system.

o Automatically wash the chicken
waste.

o Automatically starts feeding the
chickens.

o Automatically detects water
status when the water container.

e Create an IoT device using the following
tools:

o Arduino Microcontroller

o Arduino Modules

o Hardware:

e Create a poultry platform.

e Create a hardware and software
prototype.

e [Evaluate the prototype and mobile
application functionalities wusing test
cases.

Scope and limitations of the study

In chicken broilers, it is essential to ensure
that all birds have unrestricted access to water
for them to drink freely. The age of the broiler
determines the recommended flow rates for
nipple drinkers. If the broiler is 14 to 21 days
old, the appropriate water flow rate is 80
milliliters per minute.

The chick’s age determines the amount of
standard feed used by broilers. Assuming the
broiler is between weeks 1 and 4, the broiler
90
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can ingest 0.167kg and 0.945kg. The broiler
chicken birds spend around 6% of their time
drinking and feeding.

For the first four weeks of a chicken's life
known as the brooding stage, 36 square meters
of floor area is required to rear 100 broiler
chicks effectively. Depending on the materials
chosen, the brooding house for 100 broiler
chicks could be 9m by 4m or 12m by 3m in
size.

The study covers the development of Gallinis-
terramatic. The prototype includes a mobile
application that was created with the help of
MIT APP Inventor and Photoshop. The mobile
application has five (5) different monitoring
parameters including the status of the
humidity and temperature, the feed and water,
and waste disposal.

The controlling capability of the proposed IoT
device is to activate its monitoring parameters.
When the cage hits 30.5°C or higher, the
cooling system with a water spray is
automatically triggered. It will wash the
chicken feces automatically when there is a lot
on the ground. It will automatically feed the
chicks in the morning and night. It will
automatically recognize when the water
container is full or when the water level in the
container exceeds the critical level.

A monitoring system for eggs and an automatic
distribution of vitamins for the broilers were
not included because of design constraints. The
system only allows Android devices to be used
to control the device. With the help of a
Microcontroller and other tools, the device is
only suitable for use by poultry personnel. The
project will keep track of the status of feeds,
water volume, cage temperature, and poultry
waste.

SYSTEM DEVELOPMENT METHODOLOGY
This section contains the methodology and
design to explain the parameters and process
for the development of the study. The
theoretical methods and diagrams were also
added to explain the function and complement
the process flow.

The research design used for this study was
the prototype model. Prototyping
methodology enables the prototype to be
developed, tested, and improved wuntil
acceptable. This method was utilized by the

researchers to study Gallinis-Terramatic, and it
provided precise information on the system's
operation. The figure below illustrates the
aforementioned design model. The processes
necessary to achieve the final product are

depicted in Figure 15.
eauremens Quick Build User Refining mpement;
e Design Prototyp ion Prototyp: Maintain

Figurel. Prototype Model for Gallinis-terramatic
(Source:
https://www.theengineeringprojects.com/2021/05/
what-is-prototyping-meaning-types-process-tools-and-
examples. html)

Requirements gathering and analysis

A requirement analysis is the first step in
developing a prototyping model. The system's
requirements are defined in detail during this
phase. Users of the system are interviewed as
part of the process to determine what the users
expect from it. The researchers were able to put
their knowledge from the related literature and
studies to wuse. Similarly, after gathering
concepts and ideas from related studies, the
researcher came to the conclusion that an
additional mobile application interface was
required. The researchers discovered that the
MIT APP creator, who is a mobile application
developer, was a good candidate for user
interface creation after brainstorming and
reflecting on previous lessons learned. The
researchers were able to create their own
prototype design with the assistance of the
technical adviser in terms of electronics
technology and electrical knowledge as part of
the study. Finally, the system's software and
hardware requirements were established.
Quick Design

The second phase is a preliminary design or a
quick design. A simple system design is created
at this stage. It is, however, not a complete
design. It gives the user a quick overview of the
system. The prototype development is helped
by the quick design. Please refer to the
storyboard in appendix E for the interface
application development plan, while appendix F
will show the initial design concept of the
prototype.
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APPENDIX A

Hardware Design Circuit Diagram

light bulb

APPENDIX B

Block Diagram

Mobile Application - + Fretase

e « N Output
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Build a Prototype

This phase utilizes the data acquired during
quick design to develop an actual prototype. It
is a small working model of the required
system. The researchers investigated two
different motors: a water pump motor and a
linear motor as a starting point. After this
evaluation, the researchers discovered that the
function of the linear motor was simple to
operate and ideal for opening and closing the
feeder container of the prototype. Detection of
the feed status within the cage is achieved by
the ultrasonic sensor. In addition, an
ultrasonic sensor which is attached to the
water storage is capable of detecting the status
of water contained within the cage itself. A
direct effect of this discovery was that
researchers discovered that the wultrasonic
sensor may be adjusted using code from the
Arduino software. Through the use of the
humidity sensor, users can detect and measure
changes in humidity levels in the environment.

Water Pump This removes bird loces. Openimg at 08100,
12:30 and 0600 to wash the birds’ fTeces
The researchers belisvethey cammot
determing hen poop. Even around lunchiime
there is often a lot of feces on the ground.
In this situation, start the water pump
manually. This water pump also triggers the
cooling sprinkler.

il

Linear Actuator
It Ie wither a rotary actuator or a linear

actuator that allows the user to regulate the
angular position of the actuator before
using it, It is capable of opaning the
paneage for food of the chickens, and i
alsa automatically clases the passage ance
ancugh food is distributad

Humidity and

Tnmpnraturn Sensor The humidity sensor moasures and fracks

the environmental humidity. The water
spray cooling system |s activaied whan

the temperature hits 30.5°C. As soon as ihe
femperature dips below 33.5"C, the cage's
light bulk awtomatically cpens 1o |&t in heat,

Ultrasonic Sensor

Initial user evaluation

This stage included the mobile application and
prototype test cases which were done or
responded to in order to ensure that the
functionalities of the prototype and mobile
application wuser interfaces were met. The
evaluation with users’ phase is where the initial
prototype development is completed, and it is
during this phase, the prototype is presented to
the capstone panelists. After the presentation,
an evaluation was performed between the
researchers, the capstone adviser, and the
panelists in attendance. Further discussion
was held about the additional requirement for a
system prototype and documentation to
improve the dev1ce

The witrasanic sensers detect the fead and
wator status of the confaingr if it reacheos 3
critical level{§inchos |, average lovel
{10incher], and safe lovel (1§ inches)

Refining prototype

Once the particular requirements of the user
have been completed, this phase will also be
considered complete. If the user is unsatisfied
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with the prototype, it must be improved
depending on the feedback and
recommendations received from the user.
During this step, the researchers test the
hardware to identify any faults, mistakes, or
application failures that may have occurred.
The proponents revise and reassemble the
program in order to reduce the number of
defaults that have been detected and, if
applicable, to incorporate the user's thoughts.
The researchers made changes to the initial
device in order to include all of the
recommendations given by the panelists. The
group's developer made changes to the source
codes of the initial device to accommodate the
new features of the system prototype. The
researchers agreed to keep each other informed
about the progress of the prototype. The group
did all of the necessary testing to ensure that
the device was consistent, and they provided
an update to the capstone adviser. During the
process of assessing the device, errors began to
show up, leading it to function in an
inconsistent manner. The researchers noted
everything from IoT components to coding that
was causing the issues. Even if the team found
it difficult to identify and fix problems because
of the complicated features of the prototype's
design, the research  continued, and

continuous teamwork has made the
automation of poultry monitoring achievable.
AFPENDIX G
Initis] Dezign

Implement Product and Maintain

After it has been developed on the basis of the
final prototype, the final system is thoroughly
tested and then put into service in production.
Routine maintenance is performed on the
system regularly to prevent system delays and
the likelihood of significant malfunctions.

Because the development of a prototype is
limited to the final presentation to the
panelists, it is not worth wasting time. The
scope of the study does not include product
implementation or maintenance. However, for
the purposes of this discussion, this stage has

already been discussed.
AFFENDINF
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Final Product

The researchers created a working prototype
after completing the preceding steps and
several initial evaluation repetitions. The
researchers organized the system to show how
it performs in a clear and concise manner. The
system was placed inside the cage that the
researchers had constructed. The researchers
conducted a series of test cases to prove that
all of the system's functionalities are working.
Product development has finally been
accomplished. The final mobile application
interface and prototype products are described
in detail in appendices E and G.
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RESULTS AND OUTCOMES

The majority of the information required on the
efficient and exact components that were used
to design and develop a reliable and user-
friendly automated food and waste disposal
Monitoring system for broilers was found on
the internet or through other sources. The
development of a manual control allows the
system to function in accordance with the
wishes of the user such as manual feeding and
manual watering for example. Developing an
Internet of Things device that automates the
cooling system, feeding system, water level
detection system, and waste disposal system
necessitates the use of precise and efficient
components to develop an automated sub-
system that functions as intended by the
researchers. Developing a mobile application
with the help of the following software (Arduino
IDE, C++, MIT app Inventor V.2, and Adobe
Photoshop CC 2019) results in a logical
combination of software tools critical to
developing a mobile application as
demonstrated in the following video. The
instruments that are used to create an Internet
of Things device are the instruments that
necessitate the possession of appropriate
knowledge and skills by the researchers.

k]

Figure 2. Mobile Application User Interface
The user interface of the Gallinis-terramatic
mobile application is shown in the figure above.
The first screen of the application displays the
application's welcoming page. The second
screen shows several monitoring parameters
including humidity, temperature, water, food,
and waste. The first screen displays the current
time. Except for the water, all of the monitoring
parameters are clickable. The third screen has
the chicken settings which allow the user to
specify the age of the specific chicken and the
number of chickens in the cage.

The researchers developed an automated
poultry monitoring system that was in
accordance with the panel's recommendations
and the study's objectives. As soon as the
developer finished developing the system's
main functionalities, the other members went
through a series of tests to ensure that the
device was functioning properly and effectively
as intended. Refer to the figures below for more
information on the system prototype and
testing process.

Figure 3. Testing of the Feeder
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Tests were conducted on the feeder as shown
in Figure 17. The feeder is intended for the
purpose of feeding the chickens. A feed storage
and a linear actuator are included. The
actuator is capable of opening the passage to
allow food to reach the chickens as well as
automatically closing the passage once the
chickens have received enough food. The
ultrasonic sensor can detect the feed status
inside the cage. When the feed level within the
storage hits 16 inches, it is at safe level. When
the height is 10 inches, the level is average.
When it reaches 6 inches, it is a critical level.
As a result, the researchers discovered that the
ultrasonic sensor can be modified through the
Arduino code.

Figure 4. Testing the Water Drinker

Figure 18 presents the results of the chickens'
testing of the water drinker. There is also a
water storage container and a nipple drinker
included. The ultrasonic sensor which is
attached to the water storage tank can detect
the status of water present within the cage
itself. When the water level within the storage
hits 16 inches, it is at a safe level. When the
height is 10 inches, the level is average. When
it reaches 6 inches, it is at a critical level.

Figure 5. Testing the Humidity and Temperature

Figure 19 shows humidity and temperature
testing. The humidity sensor detects and tracks
humidity movement in the surrounding
environment. When the maximum temperature
of 30.5 degrees Celsius or higher is reached,
the cooling system, the water spray, is
activated immediately. The system can detect
the temperature in real-time if the temperature
drops to 22.5°C or lower. The light bulb inside
the cage will automatically open to allow some
heat in to neutralize the temperature and keep
the chicken warm. __

TR (ARG
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Figure 6. Testing the water washing the chicken’s
waste

Figure 20 shows how the water washed the
chicken's wastes. This will spray water on the
birds to clean and get rid of their poop. It will
open at 6 a.m., 12 p.m., and 6 p.m. to wash
the hens' waste. The researchers say they
cannot tell when the hens will poop at any
given time. Many times there is a lot of waste
on the ground even though it is not yet 12
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o'clock. In this case, you can turn on the water
pump by yourself.

Development and Testing Results

Table 1. Functionality Test Cases Results for
Gallinis-terramatic prototype

No. of trials for each prototype testing = 10

Category/Characteristics = Functional
Suitability
Prototype Test Case YES NO

1. Does the water motor pump turn 10 0
on when the temperature reaches

30.5°c and above?

2. Does the water motor pump turn 10 0
off when the temperature is below

30.5°c?

3. Does the water pump activate 10 0
when there is a lot of chicken

manure inside the cage?

4. Does the humidity sensor display 10 0
the accurate temperature inside the

cage?

5. Does the LINEAR ACTUATOR 10 0
activate to open the feeder to feed

the chickens?

Testing the functionalities of the prototype
submodules will be represented by the test
cases shown in the table above. It should be
noted that each of the function buttons was
tested more than ten times to ensure that each
prototype submodule performs in accordance
with its intended function. After conducting
preliminary  tests on the prototype's
functionality, it was discovered that the speed
of Wi-Fi connectivity impacts how quickly the
system responds.

The researchers discovered that the water
spray submodule's water pump pressure is
sufficient to distribute water throughout the
chicken cage even though the water pipe is
positioned below the cage. It should be noted
that the water pump automatically activated
the motor pump water supply when the
researcher intentionally raised the temperature
of the chicken cage's surface to a temperature
value greater than forty degrees Celsius. The
water pump stops from distributing water when
the temperature is no longer 30.5 degrees and
above.

When the poultry waste is being cleaned, the
water pump is activated. It does not
automatically identify waste when the
container is full, but it does through the
system's mobile application which allows for
the cleaning of garbage to take place. Using the
application, the user can press a button that
will cause water to be released to clean up
poultry waste. Water is released manually every
morning and evening to clear the poultry waste,
and this is done automatically as well.

The researchers found out that the linear
actuator works appropriately. It can open the
channel for the chickens' food and
automatically close the tunnel once the
chickens have had enough food. It can be
manually controlled through the use of the
mobile application precisely like the other
functionality of the system. However, unlike the
other functionalities of the system, the
aforementioned feature automatically starts
and stops on its own every morning and
evening.

Prior to the development of the automated
poultry system by the researchers, the
production rate for chicken was approximately
70%. Following the installation of the developed
system, the prosecution rate increased to 85-90
percent.

After completing the prototype wire connections
and ensuring that the mechanisms were
properly oriented, it was discovered that all of
the modules responded in accordance with the
user interface buttons and were found to be
functional.

Table 2. Functionality Test Cases Results for
Mobile Application User Interface

No. of trials for each prototype testing = 10
Category/Characteristics = Functional
Suitability

Mobile Application User Interface YES NO
Test Case

1. Does the mobile app UI display 10 0
the water status?

2. Does the mobile app UI monitor 10 0
the water level?

3. Does the mobile app Ul activate 10 0
the water pump (sprinkler) when

the chicken’s cage reaches the
maximum temperature?

4. Does the mobile app Ul set the 10 0
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feed amount for the feeding

system?

5. Does the mobile app UI 10 0
automatically increase the feeding

system for its age?

Does the mobile app Ul monitor the 10 0
status of the feed?

Does the mobile app Ul display the 10 0
accurate temperature inside the

cage?

Does the mobile app Ul show the 10 0
real-time monitoring system?

The test cases for the features of the mobile
application interface are shown in the table
above. For each test case, more than 10 trials
were carried out to ensure that the hardware
prototype responded in the manner dictated by
the corresponding button. It should be noted
that all buttons and screens operated in
accordance  with the system's design
components and button placements.

The researchers were able to create a user
interface for a mobile application that displays
the water level in the tank whether it is safe or
it is critical. In real time, the ultrasonic sensor
detects and records the status of the water in
the tank. As a result, the user interface of the
mobile app displays the actual status of the
water inside the tank. The water pump for the
sprinkler will be engaged automatically when
the cage reaches the maximum temperature,
but it can also be activated manually using the
mobile app's user interface.

The amount of food which may be manually set
through the mobile app's user interface and
that will be released per feeding will be
determined by the number of hens in the cage.
The number of feeds which will be manually
updated and based on the age of the chickens
in the cage and that will be supplied per
feeding will automatically rise. The researchers
rely on the age of the chickens to determine the
amount of food that will be required as the
chickens mature and expand.

It is possible to monitor the status of the feeds
inside a container using ultrasonic sensors
connected to a real-time database, and this
information can be shown in the mobile app's
user interface when the feeds are in a safe or
critical condition.

The mobile app UI displays the accurate
temperature and humidity inside the cage with
the help of a humidity sensor which helps to
monitor the humidity and temperature inside
the cage. Because the data are saved in real-
time in the database, the mobile app UI
displays the accurate temperature and
humidity inside the cage. All of the information
gathered by the sensors are saved in real-time
in a database that is accessible to the mobile
app's user interface through the internet.
Finally, the user interface access test case was
run ten times to ensure that the mobile
application's  security access was not
compromised.

Water Pressurized Pump

This will pour water to clean and eliminate the
feces from the birds. It will automatically open
at six o'clock in the morning, twelve o'clock in
the afternoon, and six o'clock in the evening to
wash all of the hens' waste. According to the
researchers, they were unable to predict when
the hens would poop at any specific time. At
times, even though it is not yet 12 o'clock,
there is already a significant amount of waste
on the ground. It is possible to turn on the
water pump in this situation manually. These
water pumps also function as the ones to
release water from the sprinklers to cool the
chicken’s cage.

Feed Storage Level

In this case, the container's capacity is already
determined. If the container reaches its
maximum capacity, the light will turn green (12
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inches). To convert the distance filtered data to
% capacity, researchers shall employ an
arithmetic solution to the problem. A yellow
light will show when the food level reaches 2
inches, and it will show red when you need to
refill the container, or the feed level reaches the
critical level of the vessel.

Humidity and Temperature
] BT

The humidity detects and tracks the movement
of humidity in the surrounding environment.
As soon as the maximum temperature of 30.5
degrees Celsius or above is achieved, the
cooling system which is the water spray is
turned on immediately. The system can detect
real-time temperature. If the temperature
reaches 22.5°C or below, the light bulb inside
the cage will automatically open to let in some
heat to neutralize the temperature and for the
chicken to not feel cold.

Drinker storage level

It will decide the amount of water that can be
held in the container's capacity. When the
container has reached its maximum capacity,
the light will turn green (18.9 liters). The
indicator light will become yellow if the water
level in the container exceeds 12 liters. It will
turn red if you need to refill the container, or if
the water level surpasses the container's
critical level.

Conditional Functioning

It is either a rotary actuator or a linear actuator
that allows the user to regulate the angular
position of the actuator before using it. It can
open the passage for the food of the chickens
and automatically closes the passage once
enough food is distributed.

DISCUSSIONS

This section consists of the summary of
findings, conclusions, and recommendations
based on the results of the study GALLINIS-
TERRAMATIC: Automation of Food and Waste
Disposal Monitoring System for Broilers.
Summary of Findings

The phases of a prototyping methodology was
followed by the researchers to achieve the
prototype  Gallinis-terramatic and mobile
application integrated final product.
Requirements gathering and analysis

The researchers were able to use what they had
learned from the related literature and studies.
Similarly, the researchers concluded that an
additional mobile application interface was
required after gathering concepts and ideas
from relevant studies. After brainstorming and
reflecting on prior lessons learned, the
researchers determined that the MIT APP
creator, a mobile application developer, was a
good option for user interface construction. The
researchers were able to construct their own
prototype design using the IoT components
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that were incorporated into the system namely
the Node MCU 8266 as well as with the support
of the technical adviser in terms of electronics
technology and electrical understanding as part
of the study. Finally, the software and
hardware requirements for the system were
established.

Using the Node MCU ESP8266 module, the
group's mobile application developer
successfully links the application and
prototype. MIT App Inventor was used to design
and construct the programming for the
Gallinis-terramatic application which was
designed to be simple to use. The researchers
investigated optimizing the use of the Node
MCU ESP8266 module in the system prototype.
It acts as a bridge between the application and
the prototype. Following the completion of the
test cases, the researchers discovered that
adding the module in the prototype is an
effective way to control the device via a mobile
application.

The researcher investigated two different
motors: a water pump motor and a linear
motor. The researchers determined that the
linear motor's function was easy to use and
appropriate for opening and closing the
prototype's feeding container. The ultrasonic
sensor detects the feed status within the cage.
An ultrasonic sensor attached to the water
storage can also detect the status of the water
within the cage. The researchers also
discovered that the ultrasonic sensor can be
modified using Arduino code. The humidity
sensor detects and measures changes in the
environment's humidity. The initial system
prototype appears to be operational based on
the test case findings.

The initial prototype development is completed
during the evaluation with users phase, and
the prototype is presented to the capstone
panelists at this phase. When the researchers
presented the capstone panelist the system
prototype, they discovered that the initial
Gallinis-terramatic prototype achieved the
study's recommendations and objectives. The
researchers were able to complete the
requirements of the system prototype which
was conducted to a series of test cases to
demonstrate the functionality of Gallinis-
terramatic. After the presentation, an
evaluation was performed between the

researchers, the capstone adviser, and the
panelists. The additional requirement for a
system prototype and documentation to
improve the device was discussed further.

It must be improved based on the user input
and panelist recommendations. The
researchers examine the device for flaws,
errors, or application failures. Researchers
revise and reassemble the program to reduce
defaults and, whereever applicable, integrate
user feedback. The researchers modified the
initial device to include all of the panelists'
suggestions. The group's developer modified the
initial device's source codes to accommodate
the system prototype's additional features. The
group completed the required testing and
updated the capstone advisor. Errors began to
appear throughout the device's assessment,
causing it to malfunction. The flaws ranged
from IoT components to code according to the
researchers. Even if the team finds it difficult to
identify and fix problems because of the
complicated features of the prototype's design,
the research continues, and continuous
teamwork has made the automation of poultry
monitoring possible.

The final system is thoroughly tested before
being put into production and after being
designed on the basis of the final prototype.
Routine maintenance is performed in the
system on a regular basis to avoid system
delays and the possibility of major problems. It
is not worth wasting time developing a
prototype because it will only be used for the
final presentation to the panelists. The study's
scope excludes product implementation and
maintenance. This stage, however, has already
been considered for the purpose of this study.
After completing the prior stages and multiple
first evaluation repetitions, the researchers
constructed a functional prototype. The
researchers designed the system such that it
could be demonstrated in a clear and accurate
manner. The system was installed inside the
cage that the researchers had built. The
researchers ran a series of tests to ensure that
all of the system's functions were operational.
Product development has now been completed.
Conclusions

Based on the findings, the following are the
conclusions of this research study:
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Most of the information needed was on
the efficient and exact components that
were used to design and develop a
reliable and user-friendly automated
food and waste disposal Monitoring
system for broilers.

Developing a manual control enables
the system to function according to the
users' wants like manual feeding and
manual watering.

Creating an IOT device that automates

the cooling system, feeding system,
water level detection, and waste
disposal system requires the
researchers to wuse accurate and

efficient components to develop an
automated sub-system that functions
accordingly.

Creating a mobile application using the
following software (Arduino IDE, C++,
MIT app Inventor V.2, and Adobe
Photoshop CC 2019) provides a logical
combination of software tools that are
very much needed in developing the
mobile application.

The tools used to create an IoT device
are instruments that require suitable

knowledge and skills that the
researchers possess.
Recommendations
Based on the findings, the following

recommendations are made:

New features and functionality are
being added to the system to create a
high-quality automated poultry farm
such as the ability to count eggs and
send messages to users through mobile
applications.

Improve the system's mobile app UI
design for more accurate and reliable
monitoring as well as a more detailed
response to the prototype system's
manually controlled function.
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(53]

[56]

channel-relay-module-spdt/

https:/ /www.lazada.com.ph/products/brand-new-
peripheral-pump-05hp-i2640679997-
$12538407889.html

https:/ /www.lazada.com.ph/products/electric-
linear-actuator-200mm-150mm-12v24v-dc-motor-
stroke-linear-motor-controller-
100200300500750800900110013001500n-
i2658928089-s12649034440.html
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Lorenzo C. Macam (Technical Adviser)

ABSTRACT

With the sudden shift of the medium of instruction brought about by the pandemic, schools and
universities have shifted from the traditional ways of monitoring attendance to the use of QR Codes,
Biometrics, etc. However, accuracy and efficiency have been at stake and remained as problems. With
this, the researchers aimed to develop a monitoring system using RFID and ESP32 camera to assist in
monitoring instructors swiftly, accurately and efficiently. The system also provides reports in regards
to instructors daily logs, real-time viewing inside the classroom, room availability and their schedule.
The prototyping methodology was used in this study to build, test and rework until an acceptable
outcome is achieved through a trial-and-error process between the developers and the users. Through
test cases and series of modifications, the researchers ensured that the database’s functionality,
usability and security were thoroughly tested and followed the specified requirements. Based from the
findings of the study, the researchers suggest the development of a mobile app with QR code to further

enhance the functionalities of the system and the use of IP Camera to future researchers.

CCS Concepts: . Computer systems
organization — Embedded systems; Internet of
Things; Arduino * WEB Application Development
— Android Application

General Terms: Design, Performance

INTRODUCTION

The world has witnessed an IT revolution since
computers and the internet. Nowadays,
everything is available online. It is easy to get a
piece of information or get a call from across the
country with information technology. In a
fraction of a second, people can search millions
of websites, collect and organize data, connect
with hundreds of individuals, and exchange
knowledge worldwide. Everything, from the
essentials and other commercial products can
be bought online just by sitting in the room,
thanks to modern IT breakthroughs like e-
commerce. It can track packages, communicate
with others, have video conferences, and even
purchase tickets. The world has shrunk
dramatically since the advent of information
technology. People can receive instant access to

information worldwide and share, see, and
interact with people who are a thousand miles
away. Business transactions, space exploration,
movie watching, and digital book purchases
have all become much easier than before, all
with the click of a mouse. [1]

Over the next decade or two, enormous IT-
related challenges and opportunities will develop
for research institutions, the most knowledge-
intensive enterprises of all. However, there is a
sense that academic administrators, teachers,
and people who support or rely on the
institution's activities are unaware of some of
the most pressing challenges. This study focuses
on information technologies expecting to evolve
soon (within a decade) and potentially
substantially impact research universities.
Instructors' continuous attendance in class is
crucial for performance evaluation and quality
control in today's educational system. Most
organizations still use conventional signing time
cards, which is time-consuming and insecure.
This study shows a high-tech instructor
monitoring system using RFID and an IP-based
webcam.
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"I-Monitor: Instructors Monitoring System using
RFID and IP-based Camera for Mabalacat City
College" is a web application that uses RFID tags
to track the time-in and out of the instructors.
The project also allows the administration to
keep track of the teaching staff at Mabalacat
City College, including all professors at the
Institute of Business and Computing Education.
(2]

Background of the study

Mabalacat City College (MCC) is a higher
education institution established by the Local
Government Unit of Mabalacat City in 2007.
Considered a Local University and College (LUC),
MCC is steadfast in promoting high-quality
education for the community and executing
exceptional academic experiences for learning,
intellectual development, discovery,
companionship, and discourse. Along with its
co-LUCs, MCC aims to help advance the
community by shaping the students' pursuit of
solidarity, justice, freedom, equality, and level-
up literacy, which cultivates high standard
leadership qualities and interpersonal skills
driven to preserve the nation's welfare and the
greater good.

Monitoring the instructors is one of the
challenges faced by many schools, specifically
the Mabalacat City College. The Mabalacat City
College is currently using generated QR Codes.
Some of the problems that few instructors
encountered while using QR Codes are as
follows:

1. Because the QR code's sticker is just a piece
of paper when wet, the scanner cannot read it.

2. The name recorded by the scanner is not
always correct.

3. If the QR code is not clear, the scanner will
take some time to scan it.

4. The print of the QR code can fade over time.
In order to give a solution to this problem, I-
Monitor: Instructor Monitoring System using
RFID and IP-based Camera is an excellent
solution for the school. The proposed project will
help the users do their job faster, accurately,
and efficiently. The discussion of the other

aspects of this system will be in the following
sections.

Objectives of the study

The study's general objective is to develop an "I-
Monitor: Instructor Monitoring System Using
RFID and IP-Based Camera for Mabalacat City

College," which would help enhance the
traditional monitoring of the instructor's
attendance.

In line with this, the study aims to achieve the
following objectives:

e To gather reliable information in
identifying initial requirements for the
system development;

e To design the system using Visual Table
of Contents, Use Case Diagram, Context

Diagram, and Entity Relationship
Diagram,;
e To develop a web application for

monitoring instructor's attendance at
Mabalacat City College, specifically to the
Institute of Business and Computing
Education, with the following features,

o To monitor the time-in and time-
out of the instructors using RFID.

o To have real-time viewing of the
instructors inside the classroom
using ESP32 camera.

o To create features for the room
availability, and schedule of the
instructors.

e To test the web application using test
cases in functionality, usability, security,
and database.

e To upload the web application online
through a cross-platform application.

Scope and the delimitation

The researchers designed and developed a study
for Mabalacat City College that focuses on
monitoring the attendance, time-in, and time-
out of instructors, viewing of schedule, and real-
time viewing of the Institute of Business and
Computing  Studies' teaching personnel's
activities with the campus.

The following are the scope and delimitation of
this study:

The users of this web application are the MIS
(Management Information System), VPAA (Vice
President of Academic Affairs), Institute Dean,
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Assistant Dean., FOSH (Field of Study Head),
and Faculty Members. Each faculty member has
a unique passive RFID (Radio-frequency
Identification) tag assigned individually.

The MIS, VPAA, Institute Dean, FOSH, Assistant
Dean, and Faculty Members should input the
registered email and password to log in. The MIS
shall handle the Admin account that adds,
deletes, and suspends user accounts. Only the
admin can create and update the schedule and
accesses the daily logs and the real-time viewing
of the IP camera. The admin account can create
only (1) one user for the VPAA but could add
multiple users accounts for the Institute Dean,
Assistant Dean, and Faculty.

On the other hand, the VPAA, Institute Dean,
Assistant Dean, and FOSH could access the
daily logs, faculty schedule, and the real-time
viewing of the IP camera. In contrast, the faculty
members can only access the daily logs and view
their schedules.

Furthermore, account users can reset and
personalize their passwords, to which then the
system automatically sends a link to their
registered email addresses. ESP32 Cameras are
installed inside the classrooms and placed at the
rooms' rare side to get a real-time view of the
classroom activities. The cameras installed could
monitor the instructors and the people inside
but cannot capture and save photos. The ESP32
cameras installed by the researchers are used
for prototyping purposes only but shall use IP
cameras for implementation.

The researchers conducted several tests using
the test cases to ensure that the system's
features worked consistently and effectively in
terms of functionality, usability, security, and
database.

A disclaimer, due to the design constraints, the
study shall vary in the strength of the local area
internet network and the electricity supply of
Mabalacat City College if the coinciding as
mentioned earlier during the implementation,
the traditional way of monitoring the teaching
personnel should be applied. In addition, the
researchers are not accountable for the loss or
damaged RFID tags.

The web application was published in a cross-
platform application called the Ngrok. Ngrok is a
cross-platform application that exposes local
server ports to the Internet.

SYSTEM DEVELOPMENT METHODOLOGY

A system development methodology is a tool
used to organize the developing systems in a
systematic and most effective way. It includes
frameworks for describing the activities involved
in defining, building, and implementing a
system. The framework that the researchers
used and the execution in every phase will be
discussed.

START Requirement : ~ Building
Gathering P Quick Design Prototype
A
STOP Engineering Refining Customer
Product Prototype Evaluation

Figure 1: Prototyping Model
(Source: https://www.geeksforgeeks.org/advantages-
and-disadvantages-of-prototype-model/)

The Prototyping Model used in this study is
shown in Figure 2. In this model, an end-
product prototype is first created, then tested
and improved based on input until a final
satisfactory prototype is created, which then
acts as the foundation for the development of
the final product.

Requirements gathering

The researchers held several meetings and
discussions. They used the internet to gather
information, categorized past research relevant
to the Monitoring System, and interviewed. The
researchers compiled a list of all the issues
based on the information received and developed
a procedure for improving the monitoring system
features that are required. The researchers also
sought more information from their Technical
Adviser to enhance the project's functionality. As
a result, to properly comprehend their research,
the researchers outlined the study's benefits,
goals, risks, and concerns, which aided the
researchers in determining and concluding their

web application research.
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Quick design

A quick design, often known as a preliminary
design, is created in this phase, which provides
the user with a brief overview of the hardware
and software, assisting the researchers in
designing and developing the system. After
finishing all of the essential criteria to produce a
design for their project, the researchers needed
to analyze all of their needs, but it wasn't a
complete design. This can provide researchers
with a rough sense of how their system will work
and appear. The following diagrams are created
in this phase: The Visual Table of Contents
(VTOC) (see Appendix A), the Context Diagram
(see Appendix B), the Use Case (see Appendix C),
and the Entity Relationship Diagram (ERD) (see
Appendix D).

Building prototype

The actual prototyping, coding, and
programming required by the researchers to
develop the system were based on the identified
requirements and the gathered design
information in the quick design. And, for it to
function correctly, the software and hardware
resources listed should operate as one. During
this step, the researchers had to find system
bugs and errors as soon as possible to fix them
before moving on to the user evaluation. This
process had to be repeated until the researchers
were satisfied with the results based on the
system's defined functionalities. The researchers
used all of these software and hardware
requirements in building their prototype.

PHP is used for coding logical functions, and
HTML is used for the Graphical User Interface
(GUI) with the help of Bootstrap for the front-end
design. For server and database communication,
XAMPP and MySQL were utilized. To develop the
system, Visual Studio Code is used as the code
editor.

Customer evaluation

During this phase, the system will be thoroughly
tested before being wholly implemented in its
final form. The researchers gathered feedback
and suggestions to refine the prototype,
identifying the system's bugs or defects based on
conditions, validations, and variables, including

test cases. Test cases are used to determine
whether a system in the test phase complies
with the requirements or performs correctly.
After successfully constructing an utterly
functional design, the researchers needed to run
a series of tests using the test cases to check if
the produced system had any issues. This phase
would last as long as there are faults or errors to
be fixed or all of the wuser's indicated
functionality and needs are satisfied. Before
going on to the refining step, the researchers
needed to rebuild the framework, considering
their adviser's and committee's ideas and
recommendations. The researchers also need to
test the compatibility of the web application
using Test Case (see Appendix E).

Refining prototype

All of the difficulties had to be evaluated and
assessed by the researchers in this phase,
depending on the findings of the researchers'
assessment using test cases, for possible
adjustment of these faults. The researchers went
back to the short design process to uncover
these problems or bugs while adding new
functionality and correcting system features
based on user input and suggestions throughout
the wusage, mistakes, and failures. As a
consequence of all of the information and
recommendations, the researchers intended to
upgrade and improve the hardware and
software. As a result, any defect or failure in the
system or mobile application will be fixed before
being distributed to the public.

Engineering product

The final deployment procedure began when the
testing and assessment phase was done, and
there were no residual bugs or system problems.
This phase also includes the maintenance
procedure, which provides for rectifying missed
mistakes during the previous stage. To ensure
that no flaws or issues remain, the system must
be changed to handle changes. The final
deployment procedure will begin if it is
completely functioning, allowing the wuser to
observe the system's built-in and configurable
capabilities. An internet connection is also
required. The web application is only applicable
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to Mabalacat City College. This app has features
of faculty’s daily logs, real-time viewing inside
the classroom, and creating a schedule.

RESULTS AND OUTCOMES

Requirements

The researchers conducted brainstorming. While
exchanging ideas, the researchers found out
that Mabalacat City College needed a monitoring
system for the instructors' attendance. The
researchers gathered information at the locale.
To accomplish this project, they examined the
problems of monitoring instructors. As the
researchers found out their challenges, it was
immediately planned, and all ideas were shared
and came up with a research project. The
researchers held frequent meetings and
brainstorming sessions to test and monitor their
research progress throughout the process. After
finalizing the requirements of the project
prototyping, the researchers identified the
hardware and software specifications to be used.
For the time-in and out of the instructors, the
researchers used an RFID scanner, RFID tags,
Wifi Module, and LED for the physical indicator
to know if it is successfully log-in or log-out. For
real-time viewing, the ESP32 Camera was used.
For software, the researchers used Visual Studio
Code for coding and designing the system and
PHP MySQL for the system's database. The
researchers used Ngrok, a cross-platform that
exposes local server ports to the Internet.
System design
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Figure 2: User Management
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Figure 3: View Camera

ACADEMICS
uuuuuuuuu COuRsE
e ——

LT
BERERE' |

VIEW ROOM

Figure 4: Academics
OGN LANDING PAGE

Ig

0
0=

FIGURE 5: LOG IN & LANDING PAGE
The pictures above show the web application
interface of the I-Monitor. The figure 1 is the
User Management, and it includes the RFID
user, manage user, daily log, room, and view
user. These features are only accessible through
the MIS (Management Information System). The
system also has the institute and course under
the Academics and Import, Insert and View
Schedule features under the "Schedule" on the
figure 3. The View Room shows the room
availability, while the View Camera (figure 2)
shows the real-time viewing of the instructors
inside the classroom. On figure 4 are the log-in
and landing page. To log-in, the user needs to
input a registered account for log-in; they can
reset their password if forgotten. In contrast, the
landing page shows the school's Mission, Vision,

Core Values, and the administration's names
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Table 1. Functionality Test Cases Results of I-
Monitor Prototype

DESCRIPTION I-Monitor Prototype
CATEGORY/CHARACTERISTIC Functionality
DATE 04-Feb-22
TESTER Regh Esguerra

Table 2: Hardware Test Cases Results of I-
Monitor

LOGIN YES NO

<«

Admin can login

USER MANAGEMENT
Admin can view RFID users
Admin can add RFID user
Admin can update RFID user
Admin can remove RFID users

Admin can view the time in time out of the users
Admin can create a room
Admin can delete a room
Admin can view all the users
ACADEMICS
Admin can add institute
Admin can edit the institute
Admin can delete an institute
Admin can search the institute
Admin can add section
Admin can edit the section
Admin can delete an section
Admin can search the section
Admin can add course
Admin can edit the course
Admin can delete an course
Admin can search the course

AN N N

AN N N N N N NN

SCHEDULE YES NO
Admin can upload a schedule
Admin can download the template
Admin can select a section
Admin can select course
Admin can select instructor
Admin can set the start and end time of an
schedule
Admin can set the start and end time for
consultation time
Admin can view the schedule
Admin can edit the schedule
Admin can delete the schedule
Admin can search for the schedule
Admin can export the schedule

VIEW ROOM
Admin can view the available room

VIEW CAMERA

Admin can select a room

A NN N SR

SRV NENENE NE NN

Admin can view the camera
EVENT LOGS
Admin can view the event logs
CHANGE PASSWORD
Admin can change password

ANANENENEN

Table 2: Hardware Test Cases Results of I-
Monitor

DESCRIPTION |-Monitor
CATEGORY/CHARACTERISTIC HARDWARE
DATE 04-Feb-22
TESTER Regh Esguerra
HARDWARE TEST CASE YES NO

Does the RFID scanner responds when RFID 5
tag is tapped?

2. Does the second RFID scanner responds 5
when RFID tag is tap?

3. Does the RFID scanner connect to the 5
system?

Does the wifi module connects to the system? 5

Does the led responds when the RFID tags tap 5
into the rfid scanner?

Does the second led responds when the RFID 5
tags tap into the rfid scanner?

Does the camera connects to the system? 5
Does the second camera connects to the 5
system?

Does the system accepts new RFID tags? 5

When two rooms are being used, will the system 5
be able to record data when both RFID scanner

are being tapped at the same time?

The system will not record data of unregistered 5
RFID tags (daily logs)

Does the system work on android browser? 5

[$)]

Does the wifi module connects to the system?

DISCUSSIONS

This section discusses the summary of findings
anchored on the objectives, Conclusion, and
Recommendations based on the results of I-
Monitor:

Instructor Monitoring System Using RFID and
[P-Based Camera for Mabalacat City College.
Summary of Findings

The researchers used the ESP32 Camera for the
real-time monitoring of the instructors inside the
classroom. The researchers found out that it has
a limited capacity. The viewing can only be
accessed one a time. Therefore, the researchers
recommend an [P Camera instead of an ESP32
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camera for implementation. However, the
researchers are not liable for the loss of the
RFID card.

The researchers identified and compiled the
requirements needed in developing the web
application. The researchers used Visual Studio
in developing and designing the web application.
Arduino Uno, Breadboard, LED, Wifi Module,
RFID scanner, RFID cards, and ESP32 Camera
were used for hardware requirements. The web
application and the prototype were successfully
linked through the Wifi module.

For researchers to achieve the system
prototype's objectives successfully, a number of
trials and error processes were conducted. The
researchers encountered a limited count of
errors, mainly from the connectivity of the
jumper wires of the IoT components. It was
found out that the said wire does not have a
good grip to keep it connected to the modules. A
couple of solution found was either to glue or
solder it to the component. In line to this, the
researchers decided to use glue sticks to secure
the wires because soldering may cause many
issues instead of minimizing the errors. This
method has shown to be working.

After the group's presentation, the capstone
panelists reviewed the system's functionalities
in-depth. The panelists deliberated to go through
a major revision on both documents and the
system. The recommendations were given to
solve the identified system errors, such as the
camera availability online, the user account
roles, a visualization tool for room availability,
and content on the landing page. The
researchers modified the system based on the
panelists' recommendations. A following
deliberation has been made and found a few
remaining errors, such as no filtering of
schedule, no edit and delete option for courses,
institute, and section, positions are repeated,
VPAA belonging to any institute and no physical
indicator for the RFID scanner. Lastly, the tables
were suggested to have a background color, not
just rows.

Institute of Institute of Business and Business
and Computing Education Computing Studies I-
Monitor Monitor

After evaluating the system and getting all the
panel recommendations, the researchers quickly
modified the system. The first option for the
RFID physical indicator, researchers shall use
the LCD. However, the researchers found out
that the power supply was not enough. There
are no sockets on the components for the power
bank to be used as the power supply, so the
researchers used LED instead. The researchers
met the other recommendation. The researchers
conducted a series of test cases to ensure that
the panelists' recommendations were
functioning.

The prototype was installed in a classroom-like
miniature. The ESP32 Camera's placement is at
the back part of the classroom to monitor the
instructors at the front. Also, the RFID scanner
is found inside the classroom for the log-in and
out of the instructors.

The web application is wup online. The
researchers wused Ngrok, a crossplatform
application that exposes local server ports to the
Internet. The link to the web application is
http:/ /imonitor.ap.ngrok.io/.

Conclusion

Based on the completed analysis, objectives, and
test cases results conducted for the system and
application in testing and evaluation, the
researchers draw some conclusions. The
researchers concluded that the web application
met all the requirements written in the study's
objectives.

The researchers successfully developed an
instructor's monitoring system for Mabalacat
City College to monitor the instructor's
attendance. The system was successfully
developed and had gone through many
modifications and tests.

The system was designed and developed using
Visual Studio. For the database of the system,
PHP MySQL was used. The system was tested
using Test Cases, and the results of the test case
ensure that every feature within the project is
working as expected. The system was also
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validated if it is free of errors and working as per
the users' expectations.

The web application performed very well for all
the wuser accounts. The MIS successfully
manages all the features of the system. As for
VPAA, FOSH, Institute Dean, and Assistant
Dean, they have access to the instructors' daily
logs and schedules, the real-time viewing of the
Camera, and the room availability. For faculty,
they can access their schedule, daily logs, and
room availability.

Recommendations

The following are the recommendations to
improve the developed I-Monitor system
prototype:

e Future researchers can incorporate QR
(Quick Response) code to improve the
system further.

e Future researchers
developing the
applications.

o The researchers recommend that future
researchers enhance the system's
development in terms of functionalities.

e Future researchers can use an IP
Camera instead of an ESP32 Camera for
implementation

consider
mobile

may
system in
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ABSTRACT

The researchers developed ICS Laboratory Monitoring, web-based monitoring, and inventory system
for the Institute of Computing Studies. The ICS Laboratory Monitoring System is a computer
laboratory and inventory system that keeps track of what is in the laboratories, specifically what
students use in the computer laboratories. It proposes a technical solution to improve the institute's
inventory and laboratory monitoring processes. Login access, inventory, laboratory monitoring, and
report generating are all included in the system. The system will be accessed by two users: the
administrator and the custodian. The administrator has complete access to the system, whereas the
custodian has full access to inventory. The laboratory monitoring is where the deployed equipment is
stored in the inventory, and it will show the equipment's status. Non-deployed equipment can be
requested for requisition, and deployed equipment can be reported as damaged. When reporting
damaged equipment, the administrator or custodian can include a video file as evidence. The system
will also include a class schedule. If the previous user committed the damage, the current user could
report it to the custodian, who can identify the previous user by reviewing the students' class
schedules and seat plans. The requisition will require a third-party intervention, which will be the
admin. All reports can be printed or saved as pdf files. The integration testing went successfully; no
errors were found, and the system was still functioning properly. The study's objectives were met, and
the results are ready to be used. Future studies may broaden the scope of the locale, create a QR
Scanner app, and add other features such as scheduling maintenance of damaged equipment.

General Terms: Design, Performance

INTRODUCTION

Technology is still changing. Every day,
humans struggle with technological
advancements. The objective is to develop a
more modern technology capable of bringing
significant improvements to the task. Modern
technology has been an integral part of our
everyday lives. It aids individuals and
businesses in carrying out daily activities and
routines, including transactions. The
technology consists of devices and information
systems that assist in completing transactions
more quickly and reliably. Computers are the
foundation of today's Database Management
Systems in corporations and