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Editorial

The Journal of Information Science and Applied Technology (JIT) has published
a total of 8 articles in Volume 6, No 1 (2024), of which 7 are research articles and
one academic article—divided into three articles in English language and another
five articles in Thai language. Each article in the journal undergoes a thorough
review process, during which the author incorporates feedback from three experts
before publication. After reviewing the article, the editorial team checks for the
accuracy of content, references, and language usage to ensure completeness.
The journal editors would like to thank the reviewers who reviewed the article
and provided feedback to the authors. The articles published in this journal are:

1) Development of Traceability for a Chemical-Free Vegetables System
using a QR Code. Authors: Utumporn Sriyom and Pornsin Buangam (Sriyom &
Buangam, 2024)

2) Mapping of Literature in the Field of Chemo-informatics. Authors:
Rajani Mishra and Vinod Kumar Gautam (Mishra & Gautam, 2024)

3) Modeling Deep Feature for Lung Disease Classification in Chest X-ray
Images. Authors: Ei Ei Khaing and Thu Zar Aung (Khaing & Aung, 2024)

4) Development of an Emergency Notification System with GPS Sensors
to Analyze Access Routes for Emergency Medical Services using loT and Open
Route Service. Authors: Rhutairat Hataitara, Kampart Piyathamrongchai, and Sit-
tichai Choosumrong (Hataitara, Piyathamrongchai, & Choosumrong, 2024)

5) Intelligent Fall Alert System for Identification and Fall Detection.
Authors: Narote Nilsukhum and Wiyada Yawai (Nilsukhum & Yawai, 2024)

6) Online Dating for Breeding Cats using Gale-Shapley Algorithm. Authors:
Shuchanat Chomphu, Yotsakorn Sakseranee, and Natsima Suradet (Chomphu,
Sakseranee, & Suradet, 2024)

7) Knee Joint Muscle Measurement Application for Physical Therapy
Treatment. Authors: Wimonluk Pintusirakun, Raphiphat Netphlap, Tiwa Koson,
and Wisan Tangwongcharoen (Pintusirakun et al., 2024)

8) The Development of Information System for The Management of
Materials via QR Code and Line Notify With MVC Framework. Authors: Wisut
Petcharat, Taechita Sutthirak, Teerawat Poolphol, Kunwadee Janwichian, Pat-
tanun Atitang, and Waraporn Kanjanaklod (Petcharat et al., 2024)

Assist.Prof. Olarik Surinta, Ph.D.
Editor-in-Chief
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Journal of Applied Informatics and Technology (JIT) is a peer-reviewed
and open-access journal that aims to publish leading edge researches
on any possible topic in informatics, technology, and other related

areas, both from theoretical and empirical perspectives.

JIT was founded in 2017. JIT published the first online and print
issue in August, 2018 using ISSN: 2586-8136 (online) and 2630-094X
(print). JIT has 2 issues/year (January-June and July-December). Since
2020, JIT decided to publish all manuscripts only online version. There
is absolutely no charge for the authors/visitors for all the processes
of submitting, reviewing, publishing, accessing and downloading the

articles with/from the JIT journal.

Scope of the Research
Topics of interest include, but are not limited to, the

following:

+ Information Technology

« Computer Science

«  Geo-Informatics

» Information Science and Management
« Digital Media

e Communication Arts

Types of Manuscripts
The JIT journal welcomes submissions in three academic

formats:

o Research article
o Review article

o Academic article
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Publication Frequently
JIT has 2 issues/year (January-June and July-December).

JIT decided to publish all manuscripts only online version.

« No. 1: January-June
« No. 2: July-December

Review Process

The articles must be original and never be published in
any other websites or other journals before. The articles which are
considered as “plagiarism” articles are strongly prohibited to be
published in the JIT journal.

Authors are required to include their names and affiliations
in their manuscripts, whereas reviewers are not visible to authors. All
submitted manuscripts are subjected to peer-review by at least three
independent reviewers. Peer reviews are done by a double-blind
review method where the identity of the reviewers and the authors

are not disclosed to either party.

The final decision regarding acceptance, revision, or rejection
rests with the Editor-in-Chief.

Open Access
JIT journal is open access journal since 2018 which means
that all contents is freely available without charge to the user or his/

her institution.

Users are allowed to read, download, copy, distribute, print,
search, or link to the full texts of the articles, or use them for any other
lawful purpose, without asking prior permission from the publisher or

the author.
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All articles published by journal of applied informatics and
technology (JIT) are made immediately available worldwide under an

open access policy.

« everyone has free access to the manuscript of all articles
published in JIT journals.

+ everyone is free to use the published material if proper

citation of the original publication is given.
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Received: Abstract: Farmers at Ban Kaset Jun La Pan require the cultivation
Rezvi?;el;r:e 2025 of chemical-free vegetables with less pesticides and bio stimulants

30 August 2023 in order to provide safety for farmers and consumers. An
Accepted: information system was designed and implemented to meet

27 September 2023 this requirement by taking advantage of a QR code. This system

< 3 enables traceability of agricultural products, from production to
eywords:
- storage. The research objectives were as follows. - 1) to develop

Traceability, QR Code System,

traceability of chemical-free vegetables via a QR code system
Chemical-free Vegetables

and 2) to evaluate the efficiency of traceability of agricultural

products using experts. The system was designed in a way that
the administrator had full access to the system, and farmers were
given permission to manage their own data. Both smartphones
and computers were supported. The consumer could access the
stored data using an application that supported a QR code to scan
and show the farm’s name, phone number, vegetable profiles,
cultivation details, origins of products, and profiles of vegetables
in the same batch. The application could then direct consumers
to the web application. Evaluation by the experts indicated that
the average score was at the highest level (X=4.60, SD=0.51);
the system could provide a production data center that meets

a variety of user requirements.
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1. Introduction

A QR is a machine-readable square-
shaped code that holds information and
has a wide range of uses. Several sectors
have implemented such a code for different
purposes, for example, implementing
traceability for peanut industrial chains,
according to the Thai agricultural standard
(Ta-Kham, Chaiwongsar, & Chumjai, 2021), an
organic traceability system using blockchain
technology and coffee products (Ta-Kham
et al., 2021). Owing to the recent trends
of health consciousness and food safety,
traceability has become increasingly important.
This is in line with the advocacy of Kasikorn
Research Center (2022), which pointed out
that over the next 10 years, traceability will
help create credibility and expand market
opportunities for Thai organic products at
home and abroad, especially for super-foods
and free-foam foods. The market value of Thai
organic products is expected to grow at 6.5%
(CAGR) during 2020-2024 and 8.7% (CAGR)
during 2025-2029 because of their broad-based
commercial production. In addition, the
progressive advancement of technology will
result in behavioral changes in consumers.
Access to information, goods, and services is
now at their fingertips and tailored to their
different needs. Nowadays, several programs
and applications have been developed and
allow users to have easier access to abundant
information, with simple camera-supported
applications that can “scan QR codes”. The
statistics provided by the Food Sanitation
Division Health Department BMA (2022), there

was an increase in pesticide usage as well as
overusing of chemical substances. This has
resulted in health problems for farmers and
consumers who are unconsciously affected
by chemical residues, and the consequence
is unavoidably a tarnished branding image
and a decrease in the prices of Thailand’s
agricultural products. Most consumers do
not even recognize the difference between
organic and chemical-free vegetables.

In this study, the researcher initiated
the idea to implement a QR code on the
products of farmers at Ban Kaset Jun La Pan,
Hua Sai District, in Nakhon Si Thammarat
Province, Thailand. This was for traceability
of chemical-free vegetables, working on the
Client Server architecture, which is compatible
with all devices that support QR code
scanning. The system can display information
that leads users to the origin of vegetables,
keeping them assured of the quality of
what they are buying. Such information is
considered necessary because it ensures the
safety of food products as well as the origin
of agricultural products, which maintains the
perception of trustworthiness by consumers.
Besides, implementing a QR code brings
a helpful innovation to the community,
makes the products outstanding, promotes
competitiveness, and increases farmers’ income.
The system was technically divided into two
main modules. 1) The Administrator module
enables the management of plots of fields,
vegetable profiles, consumption information,
farmer profiles, cultivation details, harvest

details, as well as storage of vegetables.
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2) The consumer module displays the farm’s
name, phone number, vegetable profiles,
cultivation details, origins of products, and
profiles of vegetables in the same batch.
These data are accessible via a QR code,
which increases competitiveness, encourages
farmers to apply such technology to their
routine work, and adds qualitative value to

their products.

2. Materials and Methods

Agricultural data from 10 farmers in
the community were collected to implement
a pilot model of QR code-assisted traceability

of chemical-free vegetables.

2.1 Literature Review

Nowadays, consumers strive to eat
better, exercise more, and focus on living a
longer and healthier life. Eating vegetables
every day is vital for health. They provide
essential vitamins, minerals, and other nutrients,
such as antioxidants and fiber. chemical-free
vegetables are without pesticide residues,
resulting in market opportunities Phetcharat
et al. (2022). customers are willing to pay a
premium price for chemical-free vegetables
(Kaewtathip et al. 2022) and the factors
affecting consumers’ decision to purchase
chemical-free vegetables are product, price,
distribution channels, and promotional
marketing (Wongyos, 2021). Sansaeng et al.
(2019) also confirmed that health, price, store
cleanliness, and product certification marks

are essential.

Traceability of edible plant cultivation
is a system that keeps consumers assured
of the goods they purchase (Tantidontanet
& Boonying, 2021) and can guarantee the
quality of the products, ensuring that they
are all clean and free of residues (Zhang et
al., 2021). Consumers can trace vegetables
from upstream to downstream processes,
ranging from cultivation, harvesting, processing,
storage, transportation, and distribution.
These offer the utmost convenience for
consumers to help reduce excessive expenses
on product return, which is expected to be
processed more precisely with the shortest
duration possible (Mahawang, 2017). Tracking
and Traceability are two major process in
the syste. (Tantidontanet & Boonying, 2021).
The system can achieve these objectives by
systematically recording data and applying
information technology that transfers the
data electronically. The recorded data are
in XML format to prevent potential abuse
(Janekarn et al., 2019). Necessary input is
recorded in the database. This conforms to
the protocol of the Global GS1 Traceability
Standard (GS1) (Sukchareonpong & Thammasir,
2018), which is responsible for regulating and
promoting the global standards of traceability
and setting standards of autosaving and data
communications in the industrial sector.
Traceability is used worldwide, including in
Thailand. GS1 Thailand and the Federation
of Thai Industries arefmanage this system in
Thailand.rtraceability processes are run with
two steps. - 1) searching for product origin, and

2) tracing back to where delivery of products
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is initiated. The latter is aimed to facilitate the
case where the products are made of defective
materials, or the production process is
later found harmful to consumers. Effective
traceability reduces the number of disqualified
products, which can help reduce the chance of
distributing defective products to consumers,
thereby significantly decreasing product
returns. Rotsios et al. (2022) point out that
food labels alone cannot guarantee product
quality. In summary, traceability is the
technology developed upon a system and
a mechanism for tracing goods, products,
materials, or data from one point to another
within the supply chain. The primary purpose
is to ensure openness and responsibility for
consumer health. It enables users to precisely
look back at the origin of products from the
beginning to the destination, which keeps

them assured of food safety.

The ADDIE model is a model for
design framework used in the development
of practical learning experiences. It includes.
- 1) Analysis: analyzing the learming needs
of farmers and consumers and considering
any constraints or limitations. 2) Design: The
design phase is crucial for establishing the
overall structure of a system. 3) Development:
Applying the design results to develop the
system. 4) Implementation: testing the system
as a whole, and 5) Evaluation: Evaluation
of the quality of the system that has been
developed. Both improve and fix to get a
quality system. Chaiyasut (2021) developed
Aui Sorn Larn applications for learning about

inheritance of local wisdom of Kuet Chang

Community and Chaipattanamatee (2021)
used the ADDIE model for designing
interactive multimedia: dietary approaches

to stop Hypertension (DASH) for Elderly.

A QR code contains representatives of
data and is quickly responsive (Yao, Wang, &
Shen, 2022), using a black-and-white rectangular
pattern to represent information that is
interpreted byra scanning tool. Furthermore,
Zhang et al. (2021) and Al Dallal & Al Mukhtar
(2023) indicated tha, it is a versatile innovation
that can be used for various purposes, for
example, marketing campaigns (Ta-Kham et al.,
2021), traceability in the food industry (Sutopo,
Susmartini, & Herdima, 2021; Thongkaem
et al., 2023), traceability of rice and vegetables
(Sukchareonpong & Thammasiri, 2018; Khaocha,
Runglum, & Srisawang, 2020) and traceability
of agricultural products (Sukchareonpong &
Thammasiri, 2018; Jitjak, Taothaichana, &
Nakornpa, 2021). With no fees, consumers
can scan a QR code so the system displays
profiles of farmersdand locates thr sources of
products, product quantity, and the conditios
of products they have. Implementation of
QR codes can add value to Thai agricultural
products, promote competitiveness against
foreign counterparts (Jedsadanurak, 2018;
Jitjak, Taothaichana, & Nakornpan, 2021) and
lessen environmental problems. Using a OR
code reduces the need for paper documents,
prevents the accidental loss of documents,
and can be accessible in real time. Users can
also store data in the URL format on websites
(Imanullah & Reswan, 2022).
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A QR code is a two-dimensional
barcode that stores an incredible amount
of data andlcan be used many times. It is
also affordable and compatible with all
devices that support QR code scanning. This
technology facilitates accessibility of information
and offers anbettet experience (Radhi, 2022).
To illustrate, using a OR code can enable the
traceability of chemical-free vegetables and
agricultural products. Informationssystems
support the traceability of dairy products and
vegetables, which benefits manufacturers
and consumers as it provides a dependable
tool. The system processes data to satisfy
each stage of the production procedure and
enhances traceability efficiency. It displays
the data in the form of Hypertext Markup
Language (HTML), and it functions on two
different sides. - 1) web client or web browser,
which generates requests for data access from
the web server, and 2) web server, which is
an application that receives and processes
requests from users and then displays the
output on the web browser. Five major
components of the system include hardware,
software, user, data, and procedure. These
components cooperate to render the output
that best meets user requirements
(Tarapitakwong, 2021). Improvement of the

information system for the production and
distribution of rice seeds managed to maintain
records of purchases, orders, disbursements,
production costs, sales, and other relevant
orders, and meanwhile, the system also
generated other reports. Using the
information system is not complicated because
of its accuracy and efficiency. This resembles
the study, which developed the information
system for organic garlic harvest and utilized
it to support a decision in the expansion of
the area (Chitiyaphol & Dornpinij, 2022). In
such a study, MySQL was set as the database
and developed on the Bootstrap framework,
CSS, and PHP to record and render the data
on the website.

2.2 Methods

The procedure of design and
development of traceability of chemical-free
vegetables through QR code was based on
the theory of ADDIED (Chaiyasut, 2021),
which consisted of 5 steps as follows.

Step 1: Analysis and Planning.
Farmer data and data involving cultivation
plots, srowth, together yield were analyzed.
Figure 1 shows the conceptual framework as

well as details of these data.
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Figure 2. System permission

As illustrated in Figure 1, the system
has three major parts. (Part 1) System
permission. Three types of users are
categorized. 1) an Administrator is assigned
to manage data regarding cultivation plots,
vegetables, farmer profiles, growths,
accessibility, harvest time, as well as
distributions. 2) Farmers are responsible for
inputting and editing data regarding their
cultivation plots, vegetables, gsrowths, harvest

time, as well as distributios. 3) Consumers
are given access to browse particular data

through a provided QR code (See Figure 2).

(Part 2) Traceability of chemical-free
vegetables database. This database was
developed on the phpMyAdmin program.
It stores data regarding growts, vegetables,
consumer profiles, farmer profiles, harvest
time, storage recommendations, and OR code

generation.
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(Part 3) A OR code. A generated
QR code is the medium of communication
between farmers and consumers. Consumers
can use their smartphones to scan a QR code
and access the products’ traceability, which
could keep them assured of what they have
bought.

Step 2: Design solutions. The data
retrieved in Step 1 were analyzed to design
a Use Case Diagram so the system can best
meet users’ needs. As shown in Figure 3, the
three main stakeholders are the administrator,
farmers, and consumers. This design solution
consists of 3 modules as follows. - Module
A: the system administrators, Module B: the
farmers, and module C: the customers or
consumers. This solution is similar tonthat
illustrated in (Tantidontanet & Boonying, 2020).

According to Figure 3, the Use Case
Diagram shows functions in the following

ways.

1. The Administrator is assigned to
manage data regarding cultivation plots,
vegetables, farmer profiles, growths,

accessibility, harvest time, as well as storage.

2. Farmers are responsible for inputting
and editing data regarding their own
cultivation plots, vegetables, growts, harvest
time, as well as storage.

3. Consumers are given access to

browse such data via a provided QR code.

Step 3: Development. The program
was written in PHP, while the database ran
on MySQL. Bootstrap front-ended framework
handlesd data, which was then rendered on
the web client (See Figure 4).
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Figure 4. Entity relationship diagram

Step 4: Implementation. The system
was implemented using existing data samples.
ltswas compatible with smartphones that

support QR code scanning.

Step 5: Evaluation. The efficiency
of the system samples was evaluated by
5 experts. The evaluaten results were then
analyzed using mean and standard deviation.

3. Results and Discussion

A traceability system of chemical-free
vegetables using QR codes was designed
and developed. In order to support a variety
of devices and window or screen sizes on
both Android and iOS smartphones, the
responsive design was chosen. The QR
codee were printed on sticker papers in size
mm using A6 paper printers with a resolu-
tion of 200 dpi. The research results were

as follows.

For the ADDIED-based development,
a OR code-assisted traceability of

chemical-free vegetables had three sections.

1) An administrator section responsible
for the management of data regarding
cultivation plots, vegetables, farmer profiles,
growth, accessibility, harvest time, as well
as storage. Signing into the system requires
a registered email address and password.
The system is accessible either through a
smartphone or web client. As illustrated in
Figure 5 and Figure 6, the administrator has
permission to manage the data listed in the

menu.

2) A farmer section allows registered
farmers to input and edit data regarding
their cultivation plots, vegetables, growths,
harvest time, as well as storage (see Figures
7-9). Farmers may generate and print out a
QR code and paste it on their own vegetable

products as shown in Figure 10.
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Figure 8. Insert vegetable data
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(8) Edit Vegetables Data

Vegetables Name: Tomatoes
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Selact

Fertilizer : compost

E%I_E‘I Print QR-code

Pest control : pluck grass ——— FarmerName ———— v
Planting date : 06/02/2023 ) ———— Vegetables Name v
Harvest date : 13/02/2023 o harvest date :
Storage methods : Expiration date [m]
Output : 10 kg. Output:

Figure 9. Edit vegetable data Figure 10. Print a QR code

orange q
Farmer name : PB Farm
Tel : 30043006300

Planting date : 06/02/2023

— Vegetables Name : Tomatoes
Expiration date :  06/03/2023

Farrmer Name : PB Farm

Qutput : 10 Ke. T
el | 0000200

(D storage method : keep refrigerated Best Before : 15/06/2023

Figure 11. QR code Figure 12. Output of QR code
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Table 1.  Results of efficiency evaluation by experts
Criterion X S.D. Interpreted

1. Compatibility with all devices. 4.80 0.45 Highest
2. Comprehensiveness of data 4.40 0.55 High
3. Preciseness of working permissions 4.40 0.55 High
4. Accuracy of QR code generator 4.80 0.45 Highest
5. QR code printing 4.80 0.45 Highest
6. Convenience and compatibility with compact printers 4.60 0.55 Highest
7. Enhanced trustworthiness of agricultural products 4.60 0.55 Highest
8. Security 4.40 0.55 High

Total 4.60 0.51 Highest

3) In the consumer section, consumers
are allowed to browse information about
products via a QR code by scanning it with a
smartphone that supports QR code scanning.
Consumers can also trace any products
of their interest. In Figure 11, the sticker
attached to each product contains a QR code,
a vegetable name, a farm or garden name,
a phone number, and an expiration date. As
shown in Figure 12, if customers scan a OR
code, additional information of a vegetable
photo, a vegetable name, a farm or garden
name, a phone number, a cultivation date,
a harvest date, quantity of products in the
same lot, together with storage method will
be shown. This information could contribute
to increasing customer trust and promoting

values-based farming.

QR code-assisted traceability was
evaluated by 5 experts, and the result indicated
that the average score was 4.60, SD=0.51,
which was at the highest level.

4. Conclusion

This study aimed to develop traceability
of chemical-free vegetables via OR codes. It
involved farmers at Ban Kaset Jun La Pan, Hua
Sai District, in Nakhon Si Thammmarat Province,
Thailand, from which the agricultural data
were collected to generate a pilot model of
the system. There were three main sections
of the system which functioned differently.
1) System permissions were granted to three
groups of users. First, the administrator was
assigned to manage data overall. Second,
farmers were responsible for inputting and
editing data regarding their own cultivation
plots, vegetables, growth, harvest time, as
well as storage. Third, consumers were given
access to browse particular data through a
provided QR code. 2) Application software
was based on freeware, so there were no
additional costs, as planned initially. 3) A QR
code can be scanned using a smartphone as

an approach to obtain sufficient and accurate
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data that leads to the traceability of vegetable
products. Thus, this research achieved
traceability of chemical-free vegetables via
QR codes. The system can store all the data,
from cultivation to harvest procedures. Also,
farmers may generate a QR code indicating
product quality, and consumers can have
it scanned by compatible smartphones.
The system provides production data and
meets different farmer’s requirements from
different areas and products. The evaluation
of the system by the experts indicated that

the average score was at the highest level.

A recommendation for further
studies is to integrate Google Maps API into
the system. Doing so could keep farmers and
consumers notified via their smartphones
when the system detects an anomaly. With
the integration of Google Maps AP, the system
could promote smart farming, adding value
to agricultural products and increasing the
opportunity for farmers to be involved more
in setting their product prices without relying

on middlemen.
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Objective: The mapping of literature in chemo-informatics

Keywords: was performed to reveal publication trends, authorship trends,

Chemical Informatics, Feature ~ ©"® journals, and collaborative authors at the national,

Map, Content Map, Concept  international, and institutional levels. The annual growth
Map, Visualization, Annual  rate revealed the growth pattern of publications. The data of
Growth Rate, Collaboration
Coefficient, International
Cooperation Index

collaboration was visualized using the VOS Viewer tool.

Methodology: The methodology used for this study was

citation analysis of the publications downloaded from the SCOPUS
database for the years 2017 to 2022. A total of 1425 data items
were downloaded based on the keywords used for searching. Out
of these 1425 after cleaning the data, only 1,413 citations were
used for further study. Out of these 1,413 citations, 13 citations

were anonymous so they were also ignored for authorship analysis.

Findings: The findings of the study were that the annual
growth rate of publications as shown by the highest number of
publications (276) was in 2021 and the lowest 195 (13.80%) in 2018.
Articles (65.46%) were the preferred publications by the authors.
Multiple author (5 or more) publications show the prevalence

of teamwork, which was further substantiated by the Av.
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Collaboration Index of 4.48; Av. Degree of
collaboration was.0926 and Av. collaboration
coefficient was.0179. J. Medina-Franco of Uni-
versidad Nacional Autbnoma de México was
the most prolific author with 53 publications
during the 5 years of the study period.
The Journal of Chemical Information and
Modeling headed the list of publications with
48 publications while the Journal of Chemical
Education received the highest number of
citations (1052). In the list of countries with
maximum contribution, the USA headed
the list with 327 publications receiving 7735
citations. The international link strength was
211, which iswas revealed by the International
Cooperation Index (ICl) of 64.52. China was
placed in second place in international

collaboration.

All these papers could be only b
possible through the use of computers, as the
21" century has allowed the use of computers
in general studies which have become
precursors to develop various models and
theories based on computers. The present study
reveals the collaborative nature of research
which is very much prevalent nowadays and
which can also be seen in the visualization
report. The study also reveals that authors
are adopting team research and have a wider

perspective of their research.

1. Introduction

Chemo-informatics, with its modest
origins in 1978 as chemical informatics, is
the study of chemical information with the

help of computers. It involves the use of

computers and information technologies
to solve chemistry problems. All sorts of
methodologies used in information science,
like Image processing, data mining, signal
processing, modelling and simulation,
computational theory, software engineering,
etc., are used in chemo-informatics to
generate new knowledge in chemistry.
This recent field of study had its modest
origin in 1998 when Frank K. Brown defined
“chemical informatics as the mixing of
information resources to transform data into
information and information into knowledge”.
D. Mendeleev is supposed to be the father
of chemo-informatics because he created
a visualization tool called a ‘Periodic
table of the elements.” chem-informatics,
chemo-informatics, or chemical informatics,
used synonymously, helped scientists develop
various chemical structures with the help of
computers. Chemo-informatics is storage,
indexing, searching and retrieving chemical

compounds’ information (Brown, 1998).

In this study mapping of literature
was performed to reveal the extent of the
spread of roots of a discipline into other
disciplines. Mapping is a vital strategy to
represent knowledee of a field while conducting
literature reviews, to know the evolutionary
stages of primary specialties in disciplines and
intellectual milestones in developing critical
things in the domain (Chen, 2017). Mapping
has been described variously as a ‘graphic
blueprint’ by Heinrich (2001), ‘a geographical
metaphor’ by Kamler & Thomson (2006) or

‘Diagrammatic representation’ (Hart, 1998)
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and helps in understanding the discipline
and its characteristics. It allows researchers
to know the various hidden patterns and
identify the gaps in studies. It will enable
students to identify potential research areas
in a discipline that has been untouched ‘till
now (Heinrich, 2001; Kamler & Thomson, 2006).
Mapping is done either through deduction
or through induction (Heinrich, 2001) or by
using descriptors (using keywords) or authors
who are experts in the field, by referencing
and citing, using their quotations (Machi &
McEvoy, 2008).

Various ways of mapping, as given by
Hart (1998), include-

Feature Map represents specific features
of the entity.

Subject Tree Map showing different
levels of subject development.

Content Map showing the organization
of content through hierarchical classification.

Taxonomic Map showing classes of
standards taxonomies.

Concept Map indicates the evolution of
concepts and processes of their development.

Also relevant are rhetorical mapping

and citation mapping.

The present mapping study used
descriptors and attempted to map the
well-known authors, journals and institutions
in the field and the country at the top of
the list of international collaborations based
on the data downloaded from the SCOPUS

database.

The study addressed the following

research questions.

1. What is the growth rate of
publication and also who is the
most prolific author in the field

of chemoinformatics?

2. Which country and institutions
are the highest contributors in
the field of chemoinformatics?

3. Which are the highest contributing

journals and the publication type
publishing the chemoinformatics

research output?

2. Literature Review

A literature review is a comprehensive,
systematic analysis of literature in a field to
identify and evaluate the work of researchers,
scientists and practitioners to reveal some
trend or pattern or to provide an understanding
of the field. It provides a solid starting point
to start a work in a particular area or topic
(Mulrow, 1987). Mapping techniques are used
to understand the trend of development
of the subject and its concepts (Concept
Mapping) as well as to clarify critical arguments
or issues. Mapping collects data on kinds of
activity, locations where it occurs, and media
where it is published (Cooper, 2016).

Mapping studies has been carried out
in almost all disciplines ranging from medicine
(Potter, 2010; Venable et al., 2014; Gautam &
Mishra, 2020) nursing (Guenther, 2006), health
care management (Taylor, Gebremichael, &
Wagner, 2007), social sciences and is very
much used in library & information science

too.
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Various areas of mapping study include
individual journals to identify core topics (Lamba
& Madhusudhan, 2019), core journals in the
field, coverage in various indexes as well as
databases (Taylor, Gebremichael, & Wagner,
2007; Potter, 2010), various research methods
used in the discipline (Ngulube, 2010) or the
emergence of new field of study or paradigm
shift like the discipline (Janssens, Glanzel,
& De Moor, 2008). These types of studies
are known as bibliographic mapping, which
aims to reveal intellectual connections with
the continuously changing system of scientific
knowledge (Small, 1999). Hung has also used
the bibliographic mapping method in 2012,
Hsu, Hung, & Ching (2013) in 2013 and Bond
(2018) in 2018 with different subjects and
analysis methods. Donthu et al. (2021) opined
that bibliometric analysis helps decipher and
map the cumulative scientific knowledge and
evolutionary nuances of well-established
fields by making sense of large volumes of

unstructured data in rigorous ways.

Analysis of large amounts of data on
complex research topics becomes very difficult
for literature review. However, visualization
techniques using bibliographic data can give a
clear literature overview. They also show the
current trends of literature and its properties.
Rodrigues et al. (2013) used visualization
techniques to map ‘patient safety’. A study was
also carried out in Information science using
a hybrid method of the linear combination
of distance metrics, revealing three large
traditional sub-disciplines. - information

retrieval, bibliometrics/scientometrics &

patent analysis and webometrics (Janssens,
Leta, Glanzel, & De Moor, 2006; Janssens,
Glanzel, & De Moor, 2008).

Mapping studies have been abun-
dantly performed in various disciplines like
medicine, nursing, health, educational technol-
ogy, and social science although there have
been few such studies in chemoinformatics,
which is why this topic has been chosen for
the current study. Although there are several
bibliometric studies based on a single journal,
“chemoinformatics”, using WoS as the
database (Willett, 2020; Willett, 2022), the
present mapping of chemo-informatics
literature is a citation mapping of the
publications available in the field of
chemoinformatics based on SCOPUS database
(not on a single journal) trying to find
the growth of publications, core journals,
well-known authors and their affiliations
both at national and international levels, the
country with the highest production of literature
in chemoinformatics and visualization of the
result using VOSviewer. Using a bibliographic
mapping tool enables the researchers to
save time and cost as it makes fewer efforts
to systematically filter large amounts of
text data, select the most related articles,
and cluster them with a specified criterion
(Bardakdi et al., 2021).

3. Objectives and Methodology

The current mapping study identified
the number and types of publications, growth
trend of the publication, core journals in the

field, and collaboration of authors with national
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and international authors and institutions in

chemo-informatics.

The comprehensive SCOPUS database
was used for downloading the literature on
chemo-Informatics since it includes data
that are part of the other databases like
WoS, Medline, Google Scholar, etc., side by
side SCOPUS rigorous selection process of
the publications by the team of experts, to
include in the database differentiates from
other databases in quality resources (Zyoud
et al., 2023). For bibliometric analysis, data
was downloaded and interpreted at a fixed
time (2017-2022) to present a static field

picture.

The bibliographic and citation data was
downloaded and curetted for the required

parameters, using the following search string-

(TITLE-ABS-KEY (chemical AND informatics) OR
TITLE-ABS-KEY (Chemoinformatics) OR TITLE-ABS-
KEY (Chem-informatics)) AND (LIMIT-TO (PUBYEAR,
2022) OR LIMIT-TO (PUBYEAR, 2021) OR LIMIT-TO
(PUBYEAR, 2020) OR LIMIT-TO (PUBYEAR, 2019)
OR LIMIT-TO (PUBYEAR, 2018) OR LIMITTO
(PUBYEAR, 2017))

Data was downloaded on April 5, 2023.
A total of 1,425 citations were downloaded.
After cleaning the data (whose source,
publisher, and affiliation were unavailable),
1,413 were suitable for study. Of these 1,413
citations, 13 were anonymous, so they were

also ignored in the authorship study.

Analysis of data was performed to find

the annual growth rate of the publications

(Sweileh et al., 2017) using formula-

end value — first value

AGR = x100

first value

Compound annual Growth Rate has
been calculated using formula given at www.

investopedia.com/calculator/cagr.aspx.

Types of publication and author count
were made on the basis of simple mathematical
calculations and percentage calculations.
Authorship pattern based on collaboration
between authors was calculated using the
formula of Collaboration Index suggested
by Lawani (1980) and Elango & Rajendran
(2012) for Degree of collaboration (formula
by Subramanyam (1983)) and Collaboration
Coefficient (using formula of Ajiferuke, Burell, &
Tague (1988)). Data was also analysed for the
top 10 authors in the field with their affiliated
institutions and publications. Top productive
journal were identified by the name of the
journal with highest number of publications
and the citations received by them. Countries
which were at the top in chemoinformatics
research were also studied and the
International Collaboration Index of the
countries has been calculated using formula
given by Frame & Carpenter (1979).

Number of international links

ICI 00

= 1
Total number of papers published by country *

In the last data has been visualized

using the VOS Viewer Tool.
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4. Result Analysis and
Interpretation

4.1 Annual growth of publications

During 2017-2022, a total of 1,413
publications were published on chemo-
informatics research (Table 1 and Figure 1).
The highest number of publications was 276
(19.53%) published in 2021, while the lowest
number of publications, (195, 13.80%) was in
2018. The average number of publications per
year was 235.50. Years 2017, 2018 and 2019
had less than average papers published, while
more than the average number of articles
were published in 2020, 2021 and 2022. It is
clear from the given Table 1 that there was
a consistently increasing growth trend of
literature except in 2018. Annual Growth Rate
(AGR) is defined as the percentage change in

the number of publications in a year (Sweileh

et al. 2017) which is calculated using the

formula-

end value — first value

AGR = 100

first value

For the years 2019, 20 and 2021, AGR
was positive, while it was negative for the
years 2018 and 2022. Table 1 provides the
Yearly Growth of the documents for 2017-
2022 globally. Figure 1 presents the growth
and dissemination of publications in chemo-
informatics. The compound annual growth rate
or CAGR calculated using the given formula
(www.investopedia.com/calculator/cagr.aspx)
was 26.46 % for the duration of 2017-2022.
There were also some fluctuations during the
entire period of study (Figure). The changes
can be attributed to the absence of constant
publication growth. The annual growth rate

was either declining or increasing.

Table 1.  Year-wise Growth of Publication and % Annual Growth

Year TNP TNP (%) Cumulative AGR (%)
2017 206 14.57% 206 00
2018 195 13.80% 401 -5.3d%
2019 224 15.85% 625 14.87%
2020 250 17.69% 875 11.60%
2021 276 19.53% 1151 10.40%
2022 262 18.54% 1413 -5.07%
Total 1413 Av 16.63% 4671 Av. 4.41%
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Yearwise growth

Figure 1 Bar chart showing AGR of the publications

Table 2. Publication type (Number and Percentage of Publications by Type)

S. No. Type of Publication Total No. of Publications Publication (%)
1 Article 926 65.46
2 Review 181 12.74
3 Conference Paper 143 10.04
4 Book Chapter 96 7.28
5 Editorial Material 27 1.69
6 Book 16 1.13
7 Conference Review 7 0.49
8 Note 5 0.35
9 Erratum 4 0.21
10 Data Paper 3 0.21
11 Short Survey 3 0.35
Total 1413 100.00
4.2 Publication type and review 181 (12.74%) publications.

Conference papers, with 143 (10.04%)

Table 2 shows the significant publication o ) )
publications, ranked third, Book chapters with

types available in the Scopus database on o )
' _ ‘ 96 (7.28%) publications was in fourth place
chemo-informatics research, with the number

with editorial material and books, with 27 and
of journal articles being 926 (65.46%)
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16 (1.69 & 1.13 %) publications, respectively,
while other publication types were below
1%. Significant research output was in the
form of journal articles for the entire study
period. This data is represented through in
a pie chart as shown in Figure 2.

4.3 Authorship pattern in
chemo-informatics publications

To measure the authorship trend
of the literature, the entire publication was
categorized into single, double, multi and
mega-authored. Table 3 presents that of the

total 1,413 Chemo-informatics publications,
13 publications were anonymous, 103
(7.25%) were single-authored, 232 (16.34%)
joint-authored, 456 (32.13%) were
multi-authored and 609 (42.91%)
mega-authored papers. The authorship
analysis revealed that 75.04 % of papers were
contributed by multiple authors, while 23.59%
of publications were by single and joint
two authors. The study indicates the dominance
of multi and mega-authored publications
for the entire study period.

TNP

1 m2 m3 m4 m5 m6

0,
- 2% 1%
10%

13%

7 m8 m9 m10 m11

19%.0% 0% 0%

Figure 2. Types of publication (Percentage-wise Differentiation)

Table 3. Total number, %age and type of authorship

S. No. Authors Value %age
1 Single Author 103 7.29
2 Joint Author 232 16.42
3 Multi Author 456 32.27
4 Mega Author 609 43.09
5 No Author 13 .92

Total 1413 100
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Authorship Pattern
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L N

0

Single Author Joint Author

Multi Author

Mega Author

Figure 3. Authorship Pattern (%Age, Number and Type of Authorship)

4.4 Measures of authorship
pattern

The advent of ICTs in the 21st Century
facilitated collaboration of authors with their
peers not only at the institutional level but
within different disciplines at a global level.
Applying ICTs has paved the way for the fast
dissemination of innovative information,
boosting information production and

utilization.

Collaborations by authors were mea-
sured using various collaboration measures.
The Collaborative Index (Cl) is the ratio of
authors to their collaborated papers (Elango
& Rajendran, 2012; Elango, 2018).

In measuring Cl, single-author papers
have been ignored deliberately and are always
taken to be equal to 1. The formula used to

measure the Cl is -

Total Authors
Total Joint Papers

Collaborative Index =

Table 4 shows that Cl varied between
4.16 to 4.91, 4.48 being the average, indicating
maximum cooperation of researchers to have

a Cl of 4 to 5, in chemo-informatics research.

Degree of Collaboration (DC),
which is the ratio of single authored and joint
authored papers, is determined by the

formula (Subramanyam,1983) -

_ Nm
" Ns+ Nm

DC
whereas, DC= Degree of Collaboration,
Nm = Number of multiple-authored Papers

and Ns = Number of single-authored papers.

Table 4 shows the average value of
CC was 0.0179 for the study period. During
2017 to 2018, the Collaborative Coefficient
(CC) was higher than the average overall
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value, while it was below average for the
years 2019, 2020, 2021 and 2022, indicating

a mixed trend of collaboration.

DC gives 0 weights to single-authored

papers and 1 for maximum collaboration.

1297

DC=—T"T""——"
1297+103

= 0.926

Hence, the degree of collaboration for
the chemo-informatics publication was found
to be 0.926, which reveals the dominance
of team research in the field. Of the total
publications, 92.64 % of the contributions
were by multiple authors, while only 7.35

% were without collaboration.

The degree of collaboration varies
from discipline to discipline. It leaves behind
single-authored articles, thereby creating a
gap in study. It also does not differentiate
levels of multiple authorship. This discrepancy

can be removed by another measure

called collaboration-coefficient. It helps
in measuring the collaborative research
pattern. Collaboration Co-efficient is the
measure of the number of joint research papers
during a given time period. CC is calculated
using a formula (Ajiferuke, Burell, & Tague,
1988) -

CC=1-Y (1) P(X=)

4.5 Measure of authors’
productivity

Table 5 presents the top ten authors
in the field. It reveals that Medina-Franco J.,
with 53 articles, ranks at first place in the list
of productive authors, Varmnek A. (16) ranks
second and Torshin, I. Y. with 14 articles,
third place and Bajorath J. & Gromova, O.
A. shares the 4th position by publishing 13
articles each.

Table 4.  Measures of authorship pattern

Year Au’igor Single Double Three Four  Five  Six  Seven  Eight A:ct)r:lrs Atzis a DC cc

2017 2 15 39 4 35 19 16 10 5 873 206 416 93  .0226
2018 1 21 30 33 31 21 21 17 6 82 195 452 89 0227
2019 4 19 45 37 3 25 19 9 10 935 224 417 92 0170
2020 4 18 33 49 31 29 30 23 12 1117 250 447 93 0167
2021 1 15 43 a4 45 26 28 21 15 1266 276 462 95 0123
2022 1 15 42 37 37 26 24 21 24 1286 262 491 94 0165
Total 13 103 232 241 215 146 138 101 72 6359 1413 %o hv AV
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Table 5.  Top 10 productive authors, institutions and their publications

S.N. Authors Institutions publications

1. Medina-Franco, J. Universidad Nacional Autbnoma de México 53

2. Varnek, A. Professor of Chemistry, University of Strasbourg, France 16

3. Torshin, 1. Y. Federal Research Center Informatics and Management 14
of the Russian Academy of Sciences, Moscow, Russian
Federation

4. Bajorath, J. Department of Life Science Informatics and Data Science, 13
University of Bonn, Germany

5. Gromova, O. A. Moscow Institute of Physics and Technology and lvanovo 13
State Academy of Medicine Ivanovo, Russia

6. Hassan, M. Institute of Molecular Biology and Biotechnology, The 11
University of Lahore, Lahore, Pakistan

7. Nite-Kang, F. Faculty of Science, Department of Chemistry, University 11
of Buea, Cameroon

8. Ramprasad, R. School of Materials Science and Engineering, Georgia 10
Tech, Atlanta, USA

9. Saldivar-Gonzalez, F.I.  Faculty of Chemistry, National Autonomous University 10
of Mexico

10.  Schneider, G. Department of Chemistry and Applied Biosciences, 10

Vladimir-Prelog-Weg 4, Switzerland

4.6 Journals’ productivity
measures

Table 6 lists prolific journals in chemo-
informatics literature. The highest productiv-
ity (48, 3.39%) of total chemo-informatics
literature was published in the Journal of
Chemical Information and Modeling, followed
by the Journal of Chemical Education with
45 (3.18%), Molecular Informatics with 44
(3.11%), and the remaining journals had less
than 2 per cent publications.

4.7 Most collaborating countries

Table 7 reveals that the USA is the
most prolific country with a share of 327
(23.14%) papers, followed by the People’s
Republic of China with 134 (9.48%) papers,
Japan with 117 (8.28%) papers, Germany and
India with 95 (6.72%), UK with 81 (5.73%)
papers and Mexico with of 59 (4.17%) papers
stood at 7th position. At the same time,
France, Russia and Spain have 50, 49 and 39
publications, respectively. Yet France, with
1044 citations, had link strength = 87 (more
than India), showing a robust international

collaboration Index.
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Table 6.  Most productive journals and citations received
S. no. Title of the Periodicals TNP % Citations ACP
1 Journal of Chemical Information and Modeling 48 3.39 997 30.29
2 Journal of Chemical Education 45 3.18 1052 31.96
3 Molecular Informatics a4 3.11 347 10.54
il Molecules 25 1.77 130 3.95
5 Journal of Chem-informatics 21 1.49 331 10.06
6 Wiley Interdisciplinary Reviews: Computational 21 1.49 24 0.73
Molecular Science
7 Studies in Health Technology and Informatics 18 1.27 36 1.09
8 Scientific Reports 18 1.27 23 .70
9 Methods in Molecular Biology 13 .92 184 559
10 Biomolecules 12 .85 167 5.07
Table 7. Top collaborating countries citations received and ICl
Countries TNP TNP (%) Citations  International link strength ICI
USA 327 23.14 7735 211 64.52
PEOPLES R CHINA 134 9.48 2124 69 51.49
JAPAN 117 8.28 1153 54 46.15
GERMANY 95 6.72 2001 147 154.73
INDIA 95 6.72 678 35 36.84
UNITED KINGDOM 81 5.73 1359 119 146.91
MEXICO 59 a.17 907 32 54.23
FRANCE 50 3.53 1044 87 174
RUSSIA 49 3.47 634 49 100
SPAIN 39 2.76 457 70 179.48
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Figure 4. The VOS viewer that visualization map of the collaborating countries

4.8 International cooperation
index (ICI)

The International Cooperation Index
(IC1), also called the Internationalization
Index, was suggested by Frame and Carpenter
(1979) and measures the international links
between countries for a specific publication.
According to the formula, ICl is calculated in

percentage of the total as follows. -

Number of international links

ICI = 10
Total number of papers published by country *

The USA had the highest number of
citations, followed by China, Germany and the
UK. India, with 678 citations, is in 8th position.
Here, it can be seen that both Germany and
India had an equal number of publications,
but Germany had higher citations (2001) than

India. The figure shows that the USA was the
central point regarding collaboration links.
Spain’s International Cooperation Index (ICl)
was the highest at 179.48, followed by France
at 174.00, Germany at 154.73, UK at 146. 91,
USA with 64.52, Mexico with 54.23 and the
lowest 36.84 ICl was for India. A visualization
map of the collaborating countries is given

below (Figure 4).

5. Conclusion

This study of literature mapping in
chemo-informatics revealed that periodicals
are the significant source for publications in
the field, followed by Reviews. The annual
growth rate for the publication was found
to be 26.46%. In the area of authorship,
multi and mega-authorship patterns were
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found to be prevalent (75.04 %), which was
clear from the Collaborative Index (4.48 av.),
and the degree of collaboration which was
was found to be 0.926. The Collaboration
Coefficient was 0.179 on average for the entire
study period, showed the prevalence of team
research. Medina-Franco J. of the University
of México was the most prolific author,
followed by Varnek A. Professor of Chemistry,
University of Strasbourg, France, and Torshin,
. Y. of the Federal Research Center Informatics
and Management of the Russian Academy of
Sciences, Moscow, Russian Federation. The
core journal was shown to be the Journal
of Chemical Information and Modeling, with
48 publications (although the Journal of
Chemoinformatics also featured), followed
by the Journal of Chemical Education and
Molecular Informatics. In the collaborative
countries section, the USA ranked at the top
with 327 papers, followed by the People’s
Republic of China with 134 papers and Japan
with 117 papers. India was in the 5th rank 95
papers. Spain’s International Cooperation Index
(IC1) was the highest at 179.48, followed by
Germany and the United Kingdom at 154.73
and 146.91, respectively, while India had
the lowest ICI (36.84). This shows that Indian
contribution needs improvement in terms of

internationally collaborative papers.

Some suggestions inferred from
the study are as follows. Co-citation and
co-occurrence analysis, could be carried
out to find the more comprehensive result
of bibliographic mapping as bibliographic

mapping tools can search concepts, subjects,

and approaches inside the chosen texts that
have been left accidentally by the authors of
the text. A further study taking the top 5 journals
identified in this study can be analyzed with
a wider time span and dataset, using co-word

analysis to achieve a comprehensive result.

A limitation of this study was the
data collection as SCOPUS, although being
a very comprehensive database, is not

subscribed to by every library.
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the time being, the deep learning technology’s major objective is

to create a way to detect lung problems early and stop the virus

from spreading quickly. The lung disease classification system
offers a categorization framework for a challenging image analysis
task in the medical field, where chest X-ray images are assessed.
The pre-trained Alex Net was utilized to generate the feature map
that was taken from the x-ray image. The LSTM model models the
extracted feature map to extract a feature vector for a Support
Vector Machine (SVM) classifier to categorize lung diseases. In the
method of convolutional neural network (CNN) classification, a
large number of layers, values, thresholds, and parameters are
required to be defined for classification. Since the pre-trained Alex
Net is used in our proposed framework, the parameter values
for CNN don’t need to be defined, reducing processing time
effectively. This paper proposes the modeling of feature maps
using LSTM and the application of machine learning techniques

gave the accuracy of 98.8% for the categorization of lung diseases
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in the form of 10-fold cross validation. Three
diseases are distinguished in the proposed
framework: normal, viral pneumonia, and
COVID-19. In experiments, accuracy, true
positive, false negative, positive predictive, and
false discovery rates were used to evaluate

classifier performance.

1. Introduction

Object recognition is a type of
vision technology used to categorize things
in photographs or video data. Deep learning
and machine learning algorithms produce
outcomes for object recognition. Diagnosis
is a crucial part of a doctor’s job, and it
requires competent evaluation skills. Early
identification of the disease’s name allows
for a straightforward diagnosis. Due to the
rapid advancement of intelligent healthcare
systems and the rise in COVID-19 cases, object

identification is essential in the medical sector.

Ouyang et al. (2020) proposed
the use of CT scans, and a dual-sampling
attention network was created to quickly
identify COVID-19. When establishing diagnosis
determinations, it was advised to concentrate
on disease areas inside the lungs using an
online care system with a 3D CNN. A CNN, SVM,
and Sobel filter fusion were recommended
for the detection of COVID-19 utilizing X-ray
images. A new dataset of X-ray images was
obtained and processed using a high-pass filter
that used a Sobel filter to extract the image
contours. Sharifrazi et al. (2021) proposed
a fusion classification system in which the

loading of the images into a CNN deep transfer

learning, and an SVM classifier employing a
ten-fold validation set approach was used
to classify the images. The performance of
CNN was improved by the Sobel filter and
CNN-SVM combo.

Wang et al. (2020) implemented deep
features and machine learning classification
to provide a novel and efficient diagnostic
method which utilized a thorough diagnostic
methodology. The effectiveness of the
recommended approach is demonstrated by
the fact that it was evaluated on two datasets
and performed remarkably well on each of
them. When compared to the baseline
technique, the diagnostic effectiveness of
Xception and SVM were statistically significant.
In the work of Tomar & Agarwal (2015), the
extracted deep features were injected into
machine learning approaches and utilized to
introduce the COVID-19 and TB classification
methods from X-ray pictures. This was done
to address computational challenges in image
identification and health-care smart systems.
Machine learning approaches were utilized
to choose the proper attributes and forecast
COVID-19 patients after the features were
developed. For illness and lung information,
all pictures were normalized for field
fragmentation, from which location-specific
characteristics were then extracted. With
the introduction of the infection-size-aware
random forest (iSARF) approach, subjects
were automatically divided into groups based
on the sizes of the infected carcinomas, and
random forests were then used to categorize

each group.
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Mohammad-Rahimi et. al. (2021)
proposed research into illness screening using
automated machine learning which remains
a primary objective despite several studies
examining conventional CT radiological signals
in COVID-19 patients to direct medical therapy.
In medicine, a misdiagnosis has the potential
to be fatal. Recent medical investigations have
found that interpreting CT images incorrectly is
a major cause of pharmacological errors that
harm health. One of the biggest problems
with this treatment is the growing radioactive
contamination that patients accumulate as
a result of the extensive use of CT. Medical
professionals have effectively used digital image
processing and machine learning techniques
to solve these medical issues. In order to
facilitate image classification algorithms, CNN
trains characteristics with fewer dimensions
and abstract concepts. The main difficulties
faced during CNN model instruction are
excessive fitting, class discrepancy, and rising
rates. The computational cost and speed of
the model may be impacted by these issues.
Deep transfer learning is a superior method
for tackling these CNN feature extraction
problems. It also has the ability to extract

features without a GPU.

Kanjanasurat et al. (2023) employed
the combination of CNNs and RNNs to enhance
the classification outcome. This decision was
made due to the CNN’s proficiency in extracting
features efficiently, albeit lacking connectivity
between nodes within the same layer. On the
other hand, the RNN possesses the ability

to analyze dependencies and continuity in

preceding information, thereby facilitating pattern
recognition based on the extracted features.
The study aimed to determine the optimal
combination of CNN architectures, including
VGG19, ResNet152V2, and DenseNet121, with
a recurrent neural network (RNN) variant that
includes long-short-term memory (LSTM) and
gated recurrent units (GRU). The objective
was to identify the most effective CNN-RNN
architecture in terms of performance outcomes.
The experimental results did not include a
comparative analysis of the performance of
different CNNs when paired with various RNN
versions. The integration architecture of CNN
and RNN models, which rely on high-resource
devices, necessitates the utilization of GPUs
and a minimum of 16 GB of RAM for model

training.

In the work of Xia et al. (2023), instead
of utilizing authentic chest X-rays and CT
scan images, the system incorporated images
generated through diverse radionics
methodologies to train CNNs for the purpose
of diagnosing COVID-19. The radionics
methodology employed various image
processing techniques, including the
gray-level run length matrix, gray-level
covariance matrix, and discrete wavelet
transform, to get modified versions of
radiomic images for the purpose of training
CNNs. The segmentation of the lung region
from CT scan images was performed using
a pre-trained U-Net model. Subsequently,
ACE2-RGF was utilized as a surrogate
biomarker to assess ACE2 expression. The AUC

feature selection approach was employed to
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identify the optimal features for representing
lung information in the categorization of lung

diseases.

To prevent patient fatalities, it
is necessary to forecast both chronic
pulmonary illnesses and COVID-19 infections,
as explained by new methods. In order to
answer the aforementioned concerns and
accomplish multi-class classification from
online public repositories, Bhosale & Patnaik
(2023) concentrated on finding datasets
relevant to chronic pulmonary disorders
using COVID-19. The ulDi-COVID framework
was devised by integrating various DL model
snapshots to classify lung illnesses. The
utilization of the framework has played a crucial
role in the identification of COVID-19 cases
among individuals with chronic lung diseases
as well as in the generation of CXI through
the implementation of the SSE approach.
A diversity of transfer-learning models, such
as VGG16, ResNet152V2, VGG19, DenseNet169,
DenseNet201, NAS Net Mobile, ResNet50, and
MobileNetV2, have been employed in training
for the purpose of chronic lung diseases and
COVID-19 cases in the context of CXI.

Alshmrani et al. (2023) deployed a
pre-trained model, VGG19, which was afterward
accompanied by the use of three blocks of
a CNN for the purpose of feature extraction.
Additionally, a fully connected network was
employed to carry out the classification
task. The proposed intelligent systems
used a feedback mechanism to enhance
their performance iteratively. The task of

analyzing substantial volumes of clinical data is
a significant challenge. The use of data mining,
artificial intelligence (Al), and deep learning
methodologies proves advantageous in the
advancement of intelligent computer-aided
diagnostic systems, enabling precise diagnosis

of diverse illnesses and medical situations.

Khan et al. (2023a) proposed a deep
dual-patch attention mechanism (D*PAM)
to predict epileptic seizures. The proposed
methodology for the processing of brain
signals aims to transform the impulses into
discrete units of data. The combination of
Deep Neural Network (DNN) and D’PAM has
proven to be effective in pre-ictal classification.
This approach facilitates the identification
of patients who are at a higher risk of
experiencing epileptic seizures, even when
there are variations among them. The value
of the projected model for distinguishing
between seizure and healthy signals is
assessed using EEG signals. Bonn University,
a public and open-source website, provided
the dataset for their research. Khan et al.
(2023b) described a method for diagnosing
the source of pneumonia, such as COVID-19
or other infections, from radiography pictures
by employing three Convolution Neural
Networks (CNNs). The dataset of healthy and
pneumonia-infected individuals was compiled
using Kaggle and other online resources, as
well as pulmonologists in Pakistan. Based
on the intricacy of the data, Kujur et al.
(2022) explored the dependence of brain
MRI'on multiple CNN predictive models for

brain tumors and Alzheimer’s disease. Four
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CNN models were implemented using the
methodologies presented on two brain MRI
image datasets to compare the classifiers’

performance over five-fold cross-validation.

Vishnoi et al. (2023) employed a deep
learning model to address the challenges
associated with storage and processing
resources in the identification of plant diseases
using leaf photos. This study presented the
development of a convolutional neural
network (CNN) with a reduced number of
layers, resulting in a decreased computational
load. The PlantVillage dataset was utilized for
the purpose of detecting Scab, Black rot, and

Cedar rust diseases in apple leaves.

In this research, we provide a
comprehensive framework for lung disease
classification. The proposed approach
uses machine learning techniques, feature
modeling, and deep transfer learning
approaches. During the research that was
carried out, a model called a long-short-
term memory (LSTM) was utilized for the
purpose of processing deep features. After
that, it was normalized to generate a feature
vector that could be effectively utilized in
machine-learning actions. The main
contributions of the proposed system are
as follows:

® |n convolutional neural networks,

convolution and pooling layers,
and thus the goal is to get a

feature map of an image.

The CNN-based feature is modeled
by LSTM to form a feature vector

to represent image information.

® The extracted feature vector

is trained by a Support Vector
Machines (SVM) classifier to get
efficient and effective training

time for better results.

The paper covered various topics,
including an introduction, a proposed
theoretical framework, a dataset with related

experimental findings, and a conclusion.

2. Materials and Methods

2.1 Lung disease classification

The COVID-19 illness categorization
system is a crucial component of healthcare
advancement and has an effect on global
healthcare. If a COVID-19-positive patient is
found at an early stage, associated diseases
can be swiftly identified and treated. The
manual monitoring of COVID-19-positive cases
is exceedingly challenging and necessitates a
lot of physical labor, medical knowledge, and
lengthy processing periods. A good feature is
crucial in computer vision and image processing
to accurately capture the traits of a typical
image with a limited set of parameters. The
suggested system seeks to provide a system
that uses image processing methods, deep
features, and the SVM algorithm to find
COVID-19 in X-ray pictures of the lungs. The
suggested system consists of four key steps,

as shown in Figure 1.



Modeling Deep Feature for Lung Disease Classification in Chest X-ray Images 38
Ei Ei Khaing Ei Tone, Thu Zar Aung

MsTInemsasauneaLazinaluladuszend, 6(1): 2567
Journal of Applied Informatics and Technology, 6(1): 2024

Preprocessing

Lunch region

detection

Feature
Extraction

Classification

[}

feature vector

Disease Name

Figure 1. Scheme of Chest X-ray Image Classification

2.2 Preprocessing step

The input of the preprocessing step is
chest X-ray images and the output is masked
images where lungs regions are extracted

using image processing methods as follows.

® Color thresholding. The gray
level thresholding method is
used as the foundation for the
color thresholding approach,
with a few minor modifications.
The Otsu thresholding method is
used in which the observation of
gray scale value in lung regions
generates the threshold value.
The grey level of color is taken
when the value of level is greater
than or equal to threshold value.

® Morphological operation. The
resulting image obtained through
the process of color thresholding
exhibits the presence of small
regions with holes in both the lung
area and the backdrop. Therefore,

to eliminate these small zones, a
morphological operation known
as the open method is employed
in which the connectivity value
is 8. This method involves the
removal of all related objects
from a binary image that contain
fewer than a specified number of
pixels. The result of this procedure
is the elimination of diminutive

entities from a binary image.

® Region filling. The method that
is referred to as region filling is
applied to complete the image
that was produced because of
the morphological process by
filling in the blank regions that
were left over. The process of
filling in portions of an image that
are missing data is referred to as
region filling, and it is done with
the goal of filling any holes that

may exist.
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Figure 2. Preprocessing Step of Chest X-ray Image

Output Image

* Image: Lung

regions extracted
image (Masked
Image)

* Size: 299 x 299
* Color Space: Gray

Scale

* Pixel Range: 0-255

® Binarization. A picture is binarized
by changing each pixel’s value
to ‘0’ or ‘1’ based on whether

it is lower than or greater than a

threshold value, respectively.

® Mask. Image masking is used to
describe hiding and revealing
some parts of an image. Finally,
mask the binarized image to obtain
a clear mask X-ray image. The
visualization of image pre-processing

is shown in the following Figure 2.

2.3 Feature extraction step

The models that the previous
network learned to extract the important
features from fresh data were then used in
feature extraction in neural networks. The
newly created classifier, which has already
been trained from scratch, is then applied
to the features. In the case of convolutional
networks, feature extraction entails taking

the convolutional base of the previously

trained network, feeding fresh input through
it, and then training a new classifier on top of
the network’s output. The convolution base
of the model refers to the first portion of
conv-nets, which includes a number of pooling
and convolution layers before connecting with
a classifier. Convolutional bases are typically
utilized for feature extraction since they are

more versatile than tightly coupled layers.

Regardless of the computer-vision
problem or any other problem, the feature
maps of the network are the presence maps
of generic ideas across an image. It is not
possible to extract features from tightly linked
layers because they lose the ability to explain
the position of objects in the input picture.
Convolutional feature maps continue to
represent the location of objects in densely
connected layers. The extracted feature maps
can be utilized to enhance an image’s deep
characteristics. There are two main feature
extraction steps in our proposed system. The
first step is the generation of a feature map



Modeling Deep Feature for Lung Disease Classification in Chest X-ray Images
Ei Ei Khaing Ei Tone, Thu Zar Aung

MsTInemsasauneaLazinaluladuszend, 6(1): 2567
Journal of Applied Informatics and Technology, 6(1): 2024

image | feature Label
vector

imgl 145678 1

Feature img2 54185,.5 2

map

LSTM
model

Image Dataset

Region Detected
Images

Convelution Layers + Pooling Layers

Feature Vectors for Image Dataset

Figure 3. Flow of proposed feature extraction for chest X-ray image dataset

for the preprocessed image using a pre-trained
conv-net and the rest is the generation of a
feature vector using the LSTM model.

® Extract feature map. In this step,
the preprocessed image is used
as input and its RGB color spaces
are used as the input for the input
layers of pre-trained conv-net.
The pre-trained Alex Net is used
to extract the feature map of the

input image.

® Extract feature vector. In this
step, the LSTM model is used
to model the extracted feature
map to form the feature vector
to symbolize the reasonable
information of an image for the

coming training step.

The characteristic retrieval procedure
sequence is presented in Figure 3 in which
the input is the image dataset consisting of
chest X-ray images. The preprocessed images
serve as inspiration for the projected feature
process. The output of this step is the feature
vectors that represent the image information

efficiently.

2.4 Deep feature extraction

Convolution bases are typically utilized
for feature extraction since they are more
versatile than tightly coupled layers. Convolution
bases can also be reused. Regardless of
the computer-vision problem or any other
problem, the feature maps of the conv-net
are the presence maps of generic ideas across
an image. It is not possible to extract features
from tightly linked layers because they lose
the ability to explain the position of objects
in the input picture. Convolutional feature
maps continue to represent the location of
objects in densely connected layers. The
deep features of an image are created using
the extracted feature maps.

To accommodate the input layers
of Alex Net, the input photos are shrunk to
a 299x299 matrix size. From the initial grayscale
picture, which has a pixel value range of
0 to 255, the RGB color space is produced. The
representations that the previous network
learned to extract the important features from
fresh data are used in feature extraction in
neural networks. As CNN has the deep transfer
learning (DTL) property in feature extraction,

the pre-trained Alex Net is employed in the
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proposed method to extract the deep features
of an input. The 13x13x256 extracted feature
maps are utilized as the deep features in an
image. Eight layers make up the pre-trained
Alex Net architecture: three fully linked layers

and five convolutional layers.
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The flow of deep feature extraction

for images is shown in following Figure 4.
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LSTM Model

2.5 LSTM model

The extracted feature maps model
by Long Short-Term Memory (LSTM) to form
a feature vector. LSTM can be used to model
time series forecasting problems and LSTM is a
recurrent neural network that can be used to
a variety of sequential data with high levels of
accuracy. In the work of Mohammad-Rahimi,
et. al. (2021), the input data to LSTM was a
three-dimensional array that was. Output
Data of LSTM was a two-dimensional array.
The LSTM model consists of time-step
calculation for input data to model the
data into relevant data representation. One

time-step LSTM model is as follows:
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One time-step input, output, and
the equations for data representation are
shown in Figure 5. The CNN output or the
source string itself can both be used as the
LSTM’s input. The inputs from the preceding
time-step LSTM are h(t-1) and c(t-1) and
the result of the LSTM during that time-step
is o(t). Additionally, the LSTM produces the
c(t) and h(t) for use by the subsequent time
period LSTM. Kumar et al. (2023) effectively
applied the LSTM model with RSARM to
propose a hybrid model combining for time

series forecasting system.

Data in Figure 5 may only be calcu-
lated once; it must be computed again for
the subsequent time step. The definition of
10-time phases in this work means that the
preceding calculations will be calculated 10
times, once for every phase in the sequence
of 10-time steps. The biases (bf, b,b,b)and
weight matrices (W, W, W, W, U, U, U,
U remain constant from one time period
to the next. In this case, identical weight
matrices are employed to calculate the results

of many time steps.

2.6 Classification step and dataset

Support Vector Machine (SVM) is
the name of a supervised machine learning
technique. Since SVM provides a thorough
solution for the categorization of the data, it has
an advantage over other existing classification
algorithms. Unlike other data categorization
methods now in use, it develops a single
hyper-plane worldwide to divide information
sources into several groups. According to the

work of Cristianini & Shawe-Taylor (2000), the
flow of Support Vector Machines Classification

is as follows.

Select support vector. Support
vectors are observations corresponding to

strictly positive estimates.

Training SVM. To find the maximum
margin separator, we solve the following

optimization problem:

w.x‘+b>+1 for positive cases
w.x‘+b < -1 for negative cases
and ||w||? is as small as possible

This is tricky but it’s a convex problem.
There is only one optimum and we can find
it without fiddling with learning rates weight
decay or early stopping. The optimization
problem, it has been solved by quadratic
programming. In quadratic programming, a

polynomial kernel is used:

Kx,y)=@xy+1)P?

where the value of p is 2 in our
classifier training and it takes time proportional
to IV? which is really bad for very big datasets.

Testing SVM: The separator is defined
as the set of points for which:
w.x+b=0

so if w.x°+b >0 say its a positive case
and if w.x°+b <0 say its a negative case

Chowdhury et al. (2020), and Rahman,
Chowdhury, & Khandakar (2021) contributed

a free-to-use collection called COVID-19
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Table 1.  Number of images in dataset
No. Label No. of images
1 COVID-19 3616
2 Viral Pneumonia 1345
3 Normal 10192
Total 15153

Radiography Dataset images which has more
than 10,000 chest X-ray images for COVID-19,
Pneumonia, and Normal classes. Doctors have
annotated the majority of the images in the
collection. The development of freely available
neural network algorithms that can precisely
categorize COVID-19 illnesses for chest X-ray
images is made possible by the increasing
and maturing COVID-19 pictures database. All
images have a resolution of 299x299 pixels
and are stored as Portable Network Graphics
(PNG) files. Table 1 displays the number of
images for each label of Dataset.

3. Experiment and Performance
Evaluation

By utilizing readily accessible ground
truth-labeled datasets, evaluation was carried
out in this study to indicate how correctly
the classification task had been carried out.
Comparable to analyzing labeling techniques

used in machine learning and other

research disciplines, the process of evaluating
classification is comparable. On three distinct
types of chest X-ray images, our system also
assessed the suggested feature extraction and
classification algorithms. K-fold cross-validation

was used to accomplish the evaluation.

k-fold cross-validation divides the
dataset into k sections and validates them
10 times. One subset is the training set,
while the rest of the k-1 subsets form the
test set each validation time. The average
classification accuracy, training duration, and
prediction speed for all k are calculated. To
assess classifier performance, this k-fold cross
validation calculates true positive and false
positive rates. This study evaluates classifier
performance using different k values. 2-5-10
are k values. Our lung disease categorization
removes theoretical values because k-fold
cross-validation is bias-free. Figure 6 shows
10-fold cross-validation for classifier

assessment.
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Figure 6. Partition of training and testing data in 10-fold cross validation

3.1 Classifier performance

By categorizing and assigning predefined
names to untested or tested images, this
research predicts the names of lung diseases.
The accuracy of classification is predicted by
the percentage of correct labels used by the
trained classifier. In Chen et al. (2024), the
classification equations for this system were
computed accuracy, sensitivity, specificity,

false positive rate, and false negative rate.

True Positive Rate. Sensitivity, recall,
and percent of properly identified are other
names for this. It gauges the proportion of
positive labels that are really genuine labels.
The ratio of properly recognized true labels
over the total number of correctly categorized
true and false cases is the value of sensitivity.
The Sensitivity value ranges from 0 to 1. As
described by Widmann (2019), the classifier’s
performance is greater if the sensitivity value

is higher.

TP

True Positive Rate = ———
rue Positive Rate TP+ FN

where TP is the label that was
correctly identified as true, and is the label
that was wrongly classified as true.

False Negative Rate. The number
of data that are mistakenly excluded
as members of the class is measured by
a statistic known as the missed rate. The
value of specificity ranges from 0 to 1. The
classifier’s performance is worse as shown by
the greater False Negative Rate value.

FN

F Positive R = —
alse Positive Rate TP L FN

where is the label that is correctly
categorized as false and is the label that is
wrongly categorized as negative.

Positive Predictive Value. This is
also known as precision, and it assesses the
proportion of relevant facts that are properly

and incorrectly classified. A positive classifier
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test result is more likely to be accurate if
the PPV is high. The range of the positive
predictive value is 0 to 1. A classifier with a
greater Positive Predictive Value performs
better.

TP

Positive Predictive Value = ————
ositive Predictive Value TP+ FP

False Discovery Rate. This counts
the number of wrong rejections among data
that was properly and incorrectly categorized.
The false negative rate has a value between 0
and 1. The classifier has better performance,

according to the False Discovery Rate.

FpP

Positive Di Rate = ——
ositive Discovery Rate FP+ TP

Accuracy. This is the proportion of
samples that are accurately classified as
having true or false labels. The accuracy value
ranges from 0 to 1 in terms of probability and
from 1 to 100 in terms of percentage. Higher
accuracy numbers indicate a more accurate

classifier.

TP+TN
TP+ FP+TN+FN

Accuracy =

3.2 A comparison of proposed
and based frameworks

Deep features from based framework.

As the CNN has the deep transfer learning
(DTL) property in feature extraction, the
pre-trained Alex Net is employed in the
proposed method to extract the deep

features of an input. The 13x13x256 extracted

feature maps are utilized as the deep features
in an image. A fully connected layer uses
this feature map to create a feature vector
with weighted learning rate factor 1 and bias
learning rate factor 2 and the output size
is 4096.

Deep features from proposed
framework. The extracted deep feature
(1x4096) is inputted into a flattened layer
to convert the feature map into a sequence
feature vector. Then LSTM model is used
to model the deep feature into the feature
vector to represent the image information
effectively. In the LSTM model, the biases
(bj, b, b, b) matrix size is (900x1) and weight
matrices (W, W, W, W, U, U, U, U) size
are (900x225) with a number of hidden units
225. The size of the feature vector is 225. The
comparison of classification accuracy for the
based framework and proposed framework

is presented in Table 2.

3.3 A comparison of proposed
features and state-of-the-art
features

The proposed features is compared
with the Gray-Level Co-occurrence Matrix
(GLCM) and the erosion feature ensemble
(EFE).

GLCM. Mall, Singh, & Yadav
(2019) recommended the use of
GLCM for image detection and
categorization for Chest X-ray
images. The function P(i, j, d) is
used to represent the GLCM, where
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Table 2. A comparison of classification accuracy for proposed and based frameworks
True False Positive False
No. of Deep Classification
Image Labels Positive Negative  Predictive  Discovery
Images Feature Accuracy
Rate Rate Value Rate
Proposed
98.8% 95.3% 4.7% 97.6% 2.4%
Chest Framework
15153 3
X-ray Based
96.5% 94.4% 5.6% 93.5% 6.5%
Framework
Table 3. A comparison of classification accuracy for proposed and based frameworks
True False Positive False
No. of Classification
Image Labels  Deep Feature Positive Negative  Predictive  Discovery
Images Accuracy
Rate Rate Value Rate
Proposed
98.8% 95.3% 4.7% 97.6% 2.4%
Chest Framework
15153 3
X-ray GLCM 72.5% 70.4% 29.6% 69.5% 30.5%
EFE 83.3% 81.7% 18.3% 83.1% 16.9%

i stands for the (x, y) gray level
of the location and i represents
the gray level of the pixel that
is d pixels away from the place
and a direction. The values in
their investigation are 0, 45, 90,
and 135 with d = 1. The feature
vector for the GLCM texture

feature has 36 dimensions.

® EFE. Neumann et al. (2014)
proposed to use the amalgamation
of gradient magnitude LBPs (Gmag
LBP) and RGB color channels
along with erosion band texture
descriptors with d = 1. There are
112 dimensions in the feature
vector (EFE). The comparison of

classification accuracy for the
proposed feature and other

features is presented in Table 3.

By using a quadratic Support Vector
Machine (SVM) classifier and 10-fold cross
validation, we were able to accomplish our
comparative findings. Pneumonia and Normal
chest X-ray images were utilized in COVID-19
experiments to compare several aspects.
Additionally, combinations of all chest X-ray
images were used to demonstrate the database
reliability of the benefits of our suggested
feature. The suggested feature is contrasted
with GLCM and EFE in this experiment. The
suggested feature had greater classification
accuracy than the competition, and the
experiment’s results for its true positive rate
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Figure 7. Confusion matrix of overall classification results in 10-fold cross-validation

were acceptable. To simplify the detailed
results for the classification accuracy of
the proposed feature, confusion matrix for
classification results of proposed feature is
presented in Figure 7. The confusion matrix
now shows summary rows underneath the
table. Positive predictive values are shown
in green for the correctly predicted points in
each class, and false discovery rates are shown
below it in red for the incorrectly predicted

points in each class.

4. Results and Discussion

In this experiment, using the chest
X-ray images data set, the top row of Figure
7 shows all chest X-ray images with true class
COVID-19. The columns show the predicted
classes. In the top row, 100% of the chest
X-ray images from COVID-19 are correctly

classified, and also 100% for Normal diseases
are correctly classified but the 86% of Viral
Pneumonia diseases are correctly classified.
Therefore, overall classification accuracy is
98.8% and 95.3% is the true positive rate
for correctly classified points in this class,
shown in the green cell in the True Positive

Rate column of Figure 8.

The other chest X-ray images in the
Viral Pneumonia row are misclassified: 14%
of the chest X-ray images are incorrectly
classified as from Normal, and 86% are
correctly classified as Viral Pneumonia. 14% is
the false negative rate for incorrectly classified
points in this class, shown in the red cell in
the False Negative Rate column of Figure 8.
Although the false negative rate is 149%, the
overall false negative rate is 4.7% and the

overall classification accuracy of our proposed
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Figure 8. Confusion matrix of True Positive Rate and False Negative Rate results
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Figure 9. Confusion matrix of Positive Predictive Value and False Discovery Rate results

in 10-fold cross-validation

framework is acceptable we also need to try
to get a more effective true positive rate and

less false negative rate.

As shown in Figure 9, a column-normalized
column summary displays the percentages of
correctly and incorrectly classified observations
for each predicted class. For Covid19 and Viral
Pneumonia labels, all of chest X-ray images
are correctly classified. But for predicted
label of Normal observations, 2% of Normal

observations are misclassified as shown in the
red cell of Figure 9. Therefore, the overall
Positive Predictive Value is 97.6% with 2.4%
of False Discovery Rate in this 10-fold cross
validation. Although, the false negative rate
is 14%, the overall false negative rate is 4.7%
and the overall classification accuracy of our
proposed framework is acceptable, but we
also need to try to achieve a more effective
true positive rate and less false negative rate.
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5. Limitations

Our proposed system is only intended
for the lung disease classification system
and the input image must be a chest X-ray
image. The background of the input image
must be gray color and not complex. In the
future, the focus of image pre-processing will
be on performing operations on lung disease
images with various backgrounds. A mobile
application will be developed to serve as a
real-time system for the recognition of lung

diseases.

6. Conclusions

Diagnosing lung disorders is a ¢
hallenging task in the field of medicine.
Accurately classifying lung diseases is
essential for medical advancement and aiding
professionals. This problem is addressed by
applying image processing techniques to chest
X-ray images to identify lung diseases. For the
identification of lung diseases, we present a
novel model-based feature derivation approach
that uses the deep features (Feature map) and
LSTM models. We conducted an experiment
using the COVID-19 Radiography Dataset
images to demonstrate the invariance of our
suggested characteristics to scale and lighting.
Although the features we suggest is typical,
it makes a trade-off between classification
accuracy and training duration. Although our
suggested features can accurately model the
deep features and be used to recognize lung
disorders, we still need to work with and
explore other image-processing techniques to

enhance our proposed features. Additionally,

the proposed framework will be used for
a system to detect lung disease, which may aid
in and support a serious danger to people’s
health. For further extension, we also need
to develop and implement other sequential
models that have a better distribution than
the LSTM model to model the deep features
with a more efficient representation of the
feature vector. Although our research has
acceptable classification accuracy, we need
to develop other statistically based or
semantical features to represent image
information more effectively for classification.
In the future, the classification of lung
diseases will likely involve the consideration
of a combination of symptoms specific to
the lung region to achieve a higher level of

accuracy in classification.
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Abstract: In present-day society, the occurrence of accidents and emergency illnesses has
been consistently increasing, to the point where it has become a significant social issue. The
cause is due to the lack of proper and timely medical treatment. The problem arises from
the informer stating the location of the emergency caller is not clear or the journey of the
ambulance car or emergency rescue vehicle was having problems with congested traffic. As
a result, emergency patients suffer physical defects, leading to a reduced chance of survival.
This study therefore developed an emergency notification system with positioning sensors
and developed a system to find the most suitable route to reach emergency patients via
Web Map Application. The goals of this study are 1) creating a Geo-loT based emergency
notification system to track the informant’s whereabouts in real time, and 2) To develop a
route search system for emergency medical services on Web Map Application and pgRout-
ing. The development of this route search system uses the Free and Open-Source Software
for Geospatial (FOSS4G) to develop the entire system. As for searching and analyzing road
structures, the researcher used the pgRouting Library to help analyze the shortest path. The
result of this study revealed that the developed system can be used to support the work of
providing emergency medical services. It helps locate the emergency caller faster than before
and improves efficiency in real-time emergency notification. As a result, the whistleblower

will receive timely and rapid medical treatment.
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awusEnau 5 daya GPS Tracking 71k MQTT ne (a) iuefidnazfgn uag ( b) WuAiin
204390 () NMSUANADUHY LINE Notify lugalnsAmvivesaundnluaseunss wag (d)

=

MIuTufouRIY LINE Notify ludslnsdniveadminigfguassuuuinisnisunndgniay
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Y 9

(«@») sensor (@) |, MQTT Broker

Node-RED Database

- g

LINE Notify

AMNUSENBY 6 Lruian1sinauAslaya GPS Tracking g udeuaIn MQTT A3g Node-RED

id lat long time date
6447 16.746394 100.195787 11:26:22.801509 2023-07-25 2 fan fniuiu 99 9w ulag
6448 16.746394 100.195787 11:26:28.476263 2023-07-26 2 ifian fuviuii 99 9vnnd wlaw
6449 16.746394 100.195787 11:26:48.31235 2023-07-25 2 sHuviuiiu 99 9vnnE ias
6450 16.746394 100.195787 11:26:57. 771175 2023-07-25 2 stuviuiy 99 9vnind uias
6451 16.746394 100.195787 11:27:04.093637 2023-07-25 2 2N fuviuiu 99 9vhwE ulas
6452 16.746394 100.195787 11:27:10.649863 2023-07-25 2 afian i 99 9vnnd ulag
6453 16.746394 100.195787 11227:15.6605  2023-07-26 2 fan i 99 9wnind uia
6454 16.746394 100.195787 11:27:22.440172 2023-07-25 2 wfian duvivdin 99 9vnnE ufas
6455 16.746394 100.195787 11:27:54.038804 2023-07-25 2 s@an Huviuiu 99 9vniwE uias
6456 16.746394 100.195787 11:27:59.146106 2023-07-25 2 sfian duvivin 99 9vniwE ulas
6457 16.746394 100.195787 11:26:04.542856 2023-07-25 2 @an fniuiu 99 9vnind ulao
6458 16.746394 100.195787 11:26:09.23153 2023-07-26 2 ituviiiu 99 9vnnd wlaw
6459 16.746394 100.195787 11:28:13.810742 2023-07-25 2 sHuviuiiu 99 9vnnE ias
6460 16.746394 100.195787 11:28:19.261482 2023-07-25 2 yfian duviwin 99 9vnind uias
6461 16.746394 100.195787 11:28:24 265073 2023-07-25 2 2N fuviuiu 99 9vhwE ulas
6462 16.746394 100.195787 11:26:29.77958 2023-07-25 2 afian i 99 9vnnd ulag
6463 16.746394 100.195787 11:29:08.330893 2023-07-26 2 fan i 99 9wnind uia
6464 16.746394 100.195787 11:29:14.70409 2023-07-25 2 wfian duvivdin 99 9vnnE ufas
6465 16.746394 100.195787 11:29:19.992333 2023-07-25 2 @an Huviuiu 99 9vniwE uias

id_number name sername house_number moo tambon amphoe province post_code number_phone

id_card health

allergy

geom

fivaian 65000 876458913 1234567694561 wanu mwéiu ifi  0101000020E61000003DEESBAD13BF304t
finalan 65000 876458913 1234567894561 wwau mawéi aifi  0101000020E61000003DEESBAD13BF304t
sivatan 65000 876458913 1234567894561 vy mamé aifi  0101000020E61000003DEESBAD135F304t
finaian 65000 876458913 1234567834561 tnwau mamé i 0101000020E61000003DEESBAD13BF304t
dinatan 65000 876458913 1234567894561 vy manméu laifi  0101000020E61000003DEESBAD13BF304t
fignlan 65000 876458913 1234567894561 wwanu mawéi aifi  0101000020E61000003DEESBAD13BF304t
sfivaian 65000 676458913 1234567694561 twau Anwéu il 0101000020E61000003DEESBAD 135304t
fiwaian 65000 876458913 1234567834561 tnwanu mamé il 0101000020E61000003DEESBAD 1357304t
divatan 65000 876458913 1234567894561 twau mamdu aifi  0101000020E61000003DEESBAD13BF304t
digalan 65000 876458913 1234567834561 vy manméiu laifi  0101000020E61000003DEESBAD13BF304t
finalan 65000 876458913 1234567634561 wau mwé il 0101000020E61000003DEESBAD 1357304t
finalan 65000 876458913 1234567894561 wwau mawéi aifi  0101000020E61000003DEESBAD13BF304t
sivatan 65000 876458913 1234567894561 vy mamé aifi  0101000020E61000003DEESBAD135F304t
finaian 65000 876458913 1234567834561 tnwau mamé i 0101000020E61000003DEESBAD13BF304t
dinatan 65000 876458913 1234567894561 vy manméu laifi  0101000020E61000003DEESBAD13BF304t
fignlan 65000 876458913 1234567894561 wwanu mawéi aifi  0101000020E61000003DEESBAD13BF304t
sfivaian 65000 676458913 1234567694561 twau Anwéu il 0101000020E61000003DEESBAD 135304t
fiwaian 65000 876458913 1234567834561 tnwanu mamé il 0101000020E61000003DEESBAD 1357304t
divatan 65000 876458913 1234567894561 wau mamdu aidi  0101000020E61000003DEESBAD13BF304t

mwusEnau 7 Youa GPS Tracking Mvindgudeyalu Server

yostioyatiazds Message oonlud loT wazly
dmves Message viwthiidumhedeyaves
szuvilfdstoyalvigldnsuisanusnisiny
(Atmoko et al., 2017) uagludruveanssiamn
STUULAAADUNIU LINE Notify vinanulusuns
Node-RED (Rattanapoka et al., 2019) e
Audannyinisnadugunsal SENS-IoT seuufivg
nsdsnsudaiteuludinsdniveadiniing

HTIQUATTUUUINISNSWIMERNIAuLasATaUAT)

Y Y
%

ANANUIENBU 5

3.2 wavnn1sdddayalud’
31udaya’an Message Queue
Telemetry Transport (MQTT)
A28 Node-RED

guUnsal SENS-IoT awyimthillunisas
Toyaludsdianans MQTT Broker dudnau
wilswes Node-RED awgnldifiovimihilidousio
foyaru MQTT Broker uazAnnaniteudoya
990 MQTT Broker lagagfafazignasidgn uag
Toyaveldauaindeanind MQTT darnluds
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gudeya (Mmusenau 7) Ingldvihnsdeuteuly
lun1sauauul Node-RED (nwszneu 8) asu
IaAsunursnsinulunmdssnau 6

3.3 Wav1NN1TNLUU Web Map
Application

wiuanINaraiuleAzLan UL
voaldauszuuiidosnisiGensaddnuazsa
l5ang1u1aann1snadugunsal SENS-loT
meluninivlsdzuanadunisninsadinuas

P v
o

ANUIENBU 9 HATNENISAUMLEUNTIAUNER

'
o [

salssnenuanlndngaludsgaudame Tuvae
WeaiuszuUAEiInIsAIUIALEUNI99IN
yainug lUgslsanenunanmunzauiagnusing

RULEAIHARINTNUTENDU 9

4. a3Unan1sIe

MsAnwASaldunisiaunssuunds
wnanidumemuwosssyiumiaiiodiaszs
@umslunisnfsdmsunistiusnisnisunme
anidusedumediiavesassmdauas Open Route
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Service Wletglidmihiuinismsunmdanidu
(EMS) @13150M51USNUMLS F0LARAMAKAZIEUNI
il dsiuniwosiudavnldsangamn
5@?714 daabigudanglasunisshwineiuia
e T,mEJmﬁlalﬁlwaﬂmmwammﬂsﬂu
MRS UUT LR mmmsaaiﬂmamsma
Vmeu (Choosumrong et al., 2010)

\flosneumes Ublox NEO-6M GPS
Module finulalunisnsradudaaio GPS Tu
anmwIndenfiidaaa GPS ey 9 ¢ finau
wdesgelunsivideyasdumus GPS uazn1slt
Toyasrmisves Ublox NEO-6M GPS Module
fAnugneBayARIUENUTEIIM 2.5 1WAT
snvedailluaiitsannisldndsnuvessyuy
dufuueundinduiidesinnunasanade
Tuanmendsnuiifisiindnde warludiuves
nsldeumes Ublox NEO-6M GPS Module 1
fnslnuiiesonsiaunszuu §idedds
Ublox NEO-6M GPS Module unUssgnslalu
MIRRWISTUUARMIURUILSILAY 0T ie
ahuszuuudavmgniduifinnuududlunissey
funinazdsteyaludsszuulunsdiinmg
2010) TPUULIUNR)
AnAuMUEeFTT UMW Ianudenndesiu

aniau (Majumdar et al,,

uved (Majumdar et al., 2010) lasinnsaun
JEUUNTHITIRRNLAUAIBUDIA Arduino Lay
GSM module lagfifin GPS azgnasluguiuy
YDIUBAIIUUALUARAIT UMV UILIAANAY
UL Google Maps WANSIAILITEUUNITUINNA)
ANAUMEUDIA Arduino kag GSM module #in1s
Wannmsideuldafiennnin NodeMCU ESP8266
waz Ublox NEO-6M GPS Module iU Antenna
Silaiimadousteru wir melushuesamileu
iU NodeMCU ESP8266 vilinsudsiiaulu
sunuutanudAlddennninisudasiaus
Line Notify waznisuisfousu Line Notify

Tutagtuduifeumnninisudadewluguuuy
RGRRH

AswauIsruuidunisdunaila
pgRouting U1 luNTAUNILAUN AT
Houlvlunsdumidumildvainvangisiuey
AUAMUWLZAUANTNUTEAIATDIUARL Y
W Mavidumniiduiian Safian wesdunis
Awsnzauiagavdeduy Tngfimnzandian
ansofiaginsindadedumalaseneauy
(Impedance factor) iy Msvanideamauental
uAY MENEINIRUNETIIUIRTEN Yon Yol
fanusaiesdindnlulunsduald Snvieds
atvayunsiedulalunisiiunisasiseuie
awazenlugltlunsiume edsevde
nan wazalganglunisiuniale Ty pgRouting
Library fiUsgansnanuazdnanniinesnadnsu
thanliiduesesdiolunisdnuveded ede
TUNSAUIATZEEN NAULEUNIINITITITIS
fiaeliladmeuiiududiunnddy ewn
sruviiausatmundeulonisfumidunild
nanvaneUade Gﬁuagﬁ’umiﬁﬂﬁﬁﬂmmﬂaamﬁa
yosTingudavnuinfianluninfiuma lums
Wz AN auigelunsd
ﬁLﬁmmmmﬁuIm&fL% pgRouting uaz HewALISIE
W dmuaennasiuiuges (Choosumrong
et al., 2019) l@finsWmuszuUAuE LN
mmzamﬁqméﬁa Dijkstra’s algorithm Faduns
93U PostgreSQL/PostGIS 1isnwie Ty
MMTIATIZRTEUUIATIUIBAULAIUSUNITUINNS
Lﬁumqﬁguﬁqﬂﬁmﬁqﬁ%’u pgr Dijkstra Tag/ld
TunsAuandunissenitediniavesUle
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nsaszuuknannasulusluuy
Web Map Application Humsvhauiifiany
azanuazsnslunisfamunalazianaug
waztfunsvhailsideadealdaelunsiiamn
syuu iligldauaninsaeusuasianudila
wanmsvhenuliiluegnad Rdedsliimuszuy
Tusuuuy Web Map Application Fafin1sldinw
lumswanlaun PHP uag Apache tdunnw
nénlunsiantuinlasaunsafedoyadng
sudeyaluiadosusidisauansuuunuiLuy
Sealndls lnedlusunsu PostgreSQL/PostGIS
Dulvsunsulunisdnnisgiudeyasaniw SQL
AU TOAANUNALALLARIHAFLIIRALAR
waenidulsiuuFealniuasuanadumaivils
dndisiunisesiudaneldegnesings vinli
dnuannsadndsfeyaldmniiuagynna iy
doyranmievigdumesidn(Rerkyuksuk et al.,
2013) Tumswansyuuau Web Map Application
994 (Chuenban et al., 2013) wanwIsn1s
Waun Web Map Application laun Appserv
Apache, PHP, MySQL, phpMyAdmin, Windows
7 Ulitimate waz Dreamweaver CS3 lngraua
szuvansadmuaiuiidsstelnenstnmya
Tneld Goosle Maps AP uazfmuaituigumig
uazaemadiondnidesiiuiideds d1sen
ideiinssfigidelafinisiam web Map
Application A28 PostgreSQL/PostGIS o
filsiFunisvhauvesteyadeiiuiifiden
MySQL, phpMyAdmin wagn1shanitays
HU Google Maps Afidadndntunisisendeya
gaNIUAnAEMIITUINITNMTHARIIALIYRY
HIURRnEuUL Google Maps lalainsauwdly
foya USudgedeya viieliannsaaiateuly
wazifiniaduvondumslunisifusald vinls
Lianansadsuviswasiudavmaniduaiiegis
iovAnunganveadunsld miloufy
psRouting Library
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undnge: giRmaiiAnanmsnndluggeenguaziiiendegauien
g1 biAnn1suIiy Ineemignisunduvesigergiuindunsy
niyaasluiedunanswings vnladldsunsinviiviunateayiili
Aamsgapdefsdufinviodedin lumiafeadull §idelddnaue
spUUNMIUdieunnsdusandeziiion1ssryfnuuay i sau
Tneninmd Idannndeslefidwisluddusunsuiifeld fadumelilad
flddmiunmmadugndidquuiens mnulusunsuagnsvdey
Uinaiifusyarauaz s ianeunvesyARalvdaau et
fifuyaratulunsaduniminduuagyivnanavndy dssuums
uwiadeunisdudianansassyfmuvesiivszaumnldlagldinada
LBPH TunsarinpudnwafiiavanntuntivesyaaauagihuiSeudiou
Alumhiisaiulilugrudeyaitelianunsanswldingiuszaug i
felas dumsududeusglénsudafousinuueundiatulaviiol
Aldlusunsuanunsadntianisudadoulding azan uazsinds lunu
ol fnansmedeuauusiuilunsssylunidosas 93.1 way
ATIRduviensauiesag 90.5

Abstract: Accidental falls in elderly and those living alone can
cause injury, particularly among the elderly, who are considered
much more dangerous than in individuals of other ages. If not
treated in time, it may cause loss to the point of disability or death.
In this research, we presented an intelligent fall alert system for

identification and fall detection. In the proposed system, the IP




Intelligent Fall Alert System for Identification and Fall Detection
Narote Nilsukhum, Wiyada Yawai

MImTIensasaunaLasmalulagussgnd, 6(1): 2567
Journal of Applied Informatics and Technology, 6(1): 2024

camera images are processed by MediaPipe, which identifies key points in the human body.

By clearly identifying the area of the body, the system then detects falls and falling postures.

The fall notification system can also identify the victims by using LBPH techniques to extract

special features from a person’s face and compare them with faces stored in a database

to identify the victim. For the notification part, the system uses notifications through the

LINE application to allow users to access notifications easily, conveniently, and swiftly. This

research showed that the accuracy in facial recognition is 93.1%, and the rate of detecting

falling postures is 90.5%.

1. U

gURmn T nulfuos fuggeongs

wdumaindunmeifeadesiunsdy ey
Antulfasogidaeglutasensdud 60 Tauld
(Rama Channel, 2018) uagfgeegdaiinay
dosdonsnndulding loswnangunmuas
audesvassrameenadunaliiAndymnng
nsafuazmsiaeulnilifiussavsam duane
gtRmgangunIwsanefienavilsiAnn sy
liesduimssesnsgn nsils nsBu uay
AM5ANAY udu (Srenual & Kanokthet, 2021)
FedamariidugiiselnddivilmAnsunse
fafinmnlilfFunshemdediviune Tullagdu
fgunsaliilddmiunaiadumsvnduuassuidu
ANAALIYDINTINANINTT oz InauUUTLT
laganunsadinisudaisunisunaulidiyana
‘1'71"1/‘1’?mia@éﬁy’aqﬂﬂiiﬁm%uaﬂwém%’uméﬂﬁu
(Buabok et al., 2016) uiigUnsnifana1aisIa
Aewguardnduszdealdeunsallinaeniaan
gslufigaongenainanaliazanlunslidin
UszdrTunaz$anliaunesauslefesanildgunsal
Andamaen vidorTiflennisusiviennian aunsal
AldreslailuviliAnanuszaedosivilyian
onsuawdefufuimlsdudidosdudaniy
Q‘Uﬂizﬁmaamam (Bumrungrad International
Hospital, 2022)

MInTIRTUNMsANTRIEIe18 Ao TY
\resiloviegunsaifianunsaguanmeiuaunn
vasgaonglaetrdlnddaiieavarunsandn
Besdunsefiasintu gunsaifldFesannsn
AanuiansaludinUssdrfusaznisindoulnm
TudSeuarieg flenavilminenudsssanis
vndalls gunsaivideirdosilefigmirunltifleatn
Jugunsainsasadunisduiivatenuy wu
Tmaluladdumesidnifioynassnds (nteret
of Things: loT) Wanlddmiuduundeyananssu
nsindeulmvesigiotgiieAnnuninudes
wazloniafiazlinn1say (Wuttisit, 2020)
wenniiinisnsntunisdulngldaesadedle
fisesiumandoulmandeiievaziinnsdy
Tnelidoyanniduesifleusnszrinamaindenln
UnAluTindszdrfulazdnuaizonsiiinen
N384 (Wongyai, Puckdeevongs, & Buayamsang,
2020) ANuFULTIBNeg 1o sdAnan
ANYUEYDINANIINITAN WU anwuznauly

Tneduneumsitaunszuunsadulumin
WUU LBPH WUSNSYINOUATUSALN AUTSY 730
autne Wudu Fedesinisnsradudnumzves
fanansaunarmandeulmmdaiansdusae
hligivaemdeamnsaussfiuauguuse
vpansaula (Somphaeng & Jaruvitayakovit,
2017) UBAAINAITATINIVANWUEVDINITAY
wd9ATeTAeafun1sauSaases sy uu
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wannt Seiinsiaunnisnsaaduns
aulagldnisnsraduninuuuissalniiiundes
lofl Baaunlag oy M98 WAM LayIEn
pzlane (Tayanupap & Yawai, 2022) (384550
n3RIuNsTNaNdmsudgeens lngldndosuans
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wouludinisudadountussuulauviuil ssuu
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Fosrfinvesszuui

MNnAdeingandediy {ideded
wuIAANITHMUINITATIATUNTaUTAETY
el (MediaPipe) vosnifia (Google) it
ATI9TUREIAYULTINEUYEY SauAUNslY
Bounding box Lﬁamaﬁuiwﬂwwwéuas
nsIaduNsdY sl dianiBmssryies
Haulagliisnisandnluntiuy Local Binary
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2% 30 29 %

Pattern Histograms (LBPH) FesrwaziBunaz
namluitadinly

2.2 ffielud (MediaPipe)

MediaPipe (Grishchenko & Bazarevsky,
2020) Hulnlulad Pipeline fidadefianunsa
prafuguuTene Snadianansniugnuy
lunthuazieladnse agldnisleumheaiy
91581374 Interference Backend n1st3enly
NnulaazaInwazausatluIeseildanule
UANUAEFULUY LU NTBDNARINELAZNANS
AT199UNINNEANe 9 WWudu dusunishiaanu
¥1M19U09 19N TILIUEN 92NN TO LY
FwNN 3 Tf 33 9a fanmusenau 1 luns
MYUAIINNGAT9Y AL1IARINENAUARTY
WU X BAZENU Y SIUDINSATLINLNTE
szovshugnsadamans Wermuavimisly
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¢ildasy Jsanunsaduuniguselenilinanvane
o WU nansradurimieniavndy Tueui
A laldnisiuinsuiarnsiiieugania
MY X wazuau Y Tumsianndeuls
N13RTIRTUYIMINTANAY

0. nose 17. left_pinky

1. left_eye_inner 18. right_pinky

2. left_eye 19. left_index

3. left_eye_outer 20. right_index

4. right_eye_inner  21. left_thumb

5. right_eye 22. right_thumb

6. right_eye_outer  23. left_hip

7. left_ear 24. right_hip

8. right_ear 25. left_knee

9. mouth_left 26. right_knee
10. mouth_right 27. left_ankle
11. left_shoulder 28. right_ankle
12. right_shoulder 29. left_heel
13. left_elbow 30. right_heel
14. right_elbow 31. left_foot_index
15. left_wrist 32. right_foot_index
16. right_wrist

Awdsenavu 1 ﬂ’l‘WLLﬁmﬁ;ﬁ]LLazLﬁUUu‘ﬁNmEJ‘UEN MediaPipe
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2.3 wAdA Local Binary Pattern
Histograms (LBPH)

N1SATIUURTLUU LBPH (Treeprapin,
Naudom, & Kongchai, 2018) Lﬂumaizqﬁ’mu
Tneldnsuenuezdnuvasiasuulunti ahen
LBP fifuinannusasfineaunvin Histogram
ionsszygafiawuulunth Menuaiiives
wadaissaunsaieuldlunisfituaios
Fflenthunlglunsasinaeulumilumalulad
$199)

LBPH 1Juignsudasgunmluniindu
dnuaizieiu (Features) Wlevluldlunisduun
vivo3IluntveIuAnasi 9 laganedeRInuiuian
299 Local Binary Patterns (LBP) Lazn13@314
Salownsu (Histograms) Wleadednvaiziiuves
sunmlunihlagiinszuiunisviieuves LBPH
ansnsnagUldidudumeudsi

1) wdasgunmluminduguuuudion
(Grayscale)

2) wusgunmluniduwadiding w3e
Senifiunana (Local Regions) ngla@deu
nte8 (Sliding Window) 7ideuluiiaziniea

3) dwfuusagituiiann avadedneas
wulaely Local Binary Patterns (LBP) laenns
Wisuiflsummnnduvesiinaiuiinisadieg
saU Mufity udrimundtluund (binary) A
HaanSTile

4) Wupudvesdnuwaziduiildann
Funoud 3 luusaziuilata uassuaudinmue
whmeiulugureaininesida3una (Quantized

Histogram Vector)

5) RISl TUR U
4 Judnwazeudmsugunmluminue LBPH

finnuasolunmsdniiuanuaeiueagunn
Tumihedradudodus wavimnzdmiunis
Suunlunihlussfunuiidanududousn wu
msiluniwesyaralugunmmienisngiady
Tuninlussuunsitnssuuniglunin

[

J97v89 LBPH Tsall
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PNAIUNITIUN LU

2) §Useansamlunisawunluntinng
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LANANNTENININUA VAT AR

3) AMuwInkazaidnwasaulunt
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anavinty

4) lideanstoyanisiseuiaindeya

Tuniuntn wesanldmadadaaiaunin
LALNISANUINAD AL UBDIA Y
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yara (Jusiu LAy MIUABULAILUUSTINNR
vadlunth liesdunisudsuudadunasaing
visadnwarituiveslumh

2.4 NADILENIVAULA (Bounding
Box)

NaDILAAIYOULYH (Bounding Box)
\Jundesifidnwazdmasuegdeuseunseuing
fifean1saginszet Taensivuasauay
NI9ANGVDTINMINTARLNY X, Y VDe3aIUY
e agen1snTdunsndeulmeneg naes
LLam&uaummsgﬂ%’ﬂﬁaﬁumauwmaﬁmq
fialadaeg (Yajai et al., 2015) iy nepauang
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Y+ 9

X+

AMNUIZNBU 2 MWUAAINANNTILATIERVDULUR

awUsznau 3 ndedlef (IP camera) 8%e TP-Link u Tapo 200 fillunisnaaes

YaULINEINN50AI99U A D1 FeTinns
UszyndlinaodlanavauunsuiunsngIadu
maadeulvainanegusuufInInUseneu 2

3. NISWRIUISSUU

oL lUSLNTNTENNNT0A AU
wnauuazduduyaralalusuwuuSealnl dae
gunsainged IP wazudadour UL Undadulatl

3.1 1A509d N 19 lun1sNaMuUN
3.1.1 815ons

1) Wnda: AMD Ryzen 7 5700U
1.80 GHz 8 Core-16 Thread, A$A98 GTX 1650
4 GB DDR6

2) ndadledt (P Camera) B9 TP-Link
U Tapo c200 AMALLBEALUY Full HD (1920
x 1080) 5995UIUUANANNAY WALAITAAMIUNNT

wasulm Fanungdgmsunisidauimldnangluy
Uhusarluens feg1andeesu Tapo 200
LARIAININUSENBU 3

3.1.2 GNAWIS
1) TUswnsu: Visual Studio Code
2) Mw": Python 3

3) Taus13: OpenCV, MediaPipe,
LBPH, LINE

3.2 YBULUAVDINUY
3.2.1 ANaNN5av0lUsNTY

1) s2UUENTaNTIITULAEIIN
Tuninla

2) SE¥UUANNN5NTIIUNTAULA

3) sEUvANNNsaUaNYITnIanisaule
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Yes

Face_name =
Old_face

No Fall

!

Press'Q'
to Exit

Detection?

l Yes

Send Fall Alert
to Line Notify

l Yes

Stop

MMWUSZNBU 5 MLansa1fun1synauYesdunsaadulunilagnsay

MAUNSINNUIRIdINNIRTIRUl U
LarMIANMNAMUIZNBU 5 3UFUFIENISATIT
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paawala LBPH (Treeprapin, Naudom, &
Kongchai, 2018) Lﬁaié’%’a;gasuaﬂwﬁw YUV
nsivdeyavedluntililudaus Old_face
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wiilunih Afsanunsaszyiyaanduliuiug,
Tusgauils kagnsnsradunsunay agldimadna
Bounding box taz MediaPipe 11%18lunns
As9aeUNsundLlTiALLLugNN BTy

Tngwilansiaaaniseaaulunllusy
984 Bounding Box 3zaiansauaseuingliliie

MFIIUNIINNAN WIDUAU MediaPipe 22@319
dudeusiagauusiene Wy Wlva avlnn 1
wazdauin 1Wudu lumsasiadunisundugunu
dladan1snndu nseununi1ewes Bounding
Box (Yajai et al.,, 2015) 2zilA111ANIINTOU
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i ldinaila Local Binary Patterns
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1) sasgunmlunihaldlunsilnasy
Tngaulndanlasnnesntvusluidunieiiu
3UN N (path)

2) a¥1aiuds faces LiieLiugunin
Tumihfegldlunisiinaeulunauay ids livewiu
A1 id YadusaygUAw

3) auguarugunnluminvnavualy
path lngiisuazidensall

3.1) runnluntnwasUsusunaLAd
YUIA 64x64 NALYA

3.2) wlasnnlviegluguuuuding

3.3) wingUlunthasly faces uaziiiy
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6) Tuiinlumantesdulud trainner.xml

o
[

4.1.3 n1svinueluvtn JTunaunedl

1) a¥19fuds clf Wusdwunlun
WUy LBPH

2) 8ulansa trainnerxml AUl clf

3) ¥1N1595923UUNTN LA WA Avua
Taglaiin (x, y, w, h) v4nToudLnagNn
75799Ube

4) ¥n1591UW18 id VeI UNTINTNINGITU
16 Tagldrds clfpredict Aunmluniiiiegly
ATAUAALNNNTIITULS

5) SUNAANS id karAIAINULTDNY
(confidence) a1nnTsyuglumtn

Start

6) 1A id eLlSpusuiu@Ini U
TuRoulusnge Wemuuadelumiiinsiu id
Avunela

7) iudelunthiinsetu id adluduys
old face 1w 1 id windu 1 fuUs old face
uanswaldu “Narote Nilsukhum” %38 61 id
Wiy 2 fuUs old_face wansuatu “Theptiwa
Songkroh” Hudu

ayunisiauludiueeinisnsiadu
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clt==LBPHFaceRecognizer
Load Face Model
Read frame
Face Yes
Datacsion? —ﬁ
id= the identity face using
clf.predict
Face_name =
Oid._face ‘

Compare the Yes

Stop

AMWUSZNBU 6 NMuLERINIIUNTRTIATUTUNN



Intelligent Fall Alert System for Identification and Fall Detection
Narote Nilsukhum, Wiyada Yawai

MsTInemsasauneaLazinaluladuszend, 6(1): 2567
Journal of Applied Informatics and Technology, 6(1): 2024

B | Fall Test

Status : Stand Gesture : Normal

= o X

AwUsEnau 7 wansnanisnsiasulunin
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sunudeyaliluduys old_face drmnynaaa
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Nilsukhum” slenandsznau 7

4.2 NSWAUI5ZUU Bounding Box
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JzuanuEI “FALL” uayssuuasuiaioudn
AUNIUNSUALF DN UL UNAIATUlaUTIWT e
WA h 1191 w sruvarsidnan j Tondu
0 8nads wetesfunisudufouiiienanuas
luudasounnniuliIesniruatiaiainig
winfoulaelda | WHuduusiildisu frame
MIEUTLLEY FINITRRLINAeanaULALie
asesunsdutiy IdWannsesonandanesi
NNSYINABILARIVBULALIIINHAIUYBY “TEUU
wistfoudenisaudmsudgeenguiulan”
(Tayanupap &Yawai, 2022) \fien1sns19du
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Read frame

&

No

j>20and
we<= width*0.7?

No r— bfall="FALL"

Draw Boundingbox

image = grayscale(frame)
Forgroud/background segmentation
Find Contours in forground image
width = width of image

height = height of image

cnt = Contour of max_area index

w = width of Boundingbox(cnt)

h = height of Boundingboxt(cnt)

Yes

h<w? ——
{

No [— =i

Yes

h>w? _l

i=0
bfall="STAND"

Yes

4

Press'q’
to Exit

lYes

Stop

AMNUTZNBU 8 LARNINIIIUNNTNAIUINADILEASUDULYS

4.3 NISWAUITIUUNTIVIUNINIG
MediaPipe

N9YNUYBIEIUATIAIVYIMNNITAY
A8 MediaPipe 5¥UULINNITNIRAUUINNNY
Tnefiszuuazannsansadumsnndulilag
Moo Jenldannsingavesiilva
197 wazunInAwInmeauns 11unsmay

SEWINWINLADS 2 LINLADS AD LINLMBS BC LAy
vnwes BA lne r iluyu © 10930 B Nlagsening
2 WS (iTecNote, 2022) AUIMAIENNT 1
WAZNNUTENDU 9 KARINITAIUIUNIYY ©
theta = atan2(y}—y XX } -

(1)
atanZ(y]—y XX 2)
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¢ (X3,¥3)

by D)

a (x,y1)

AnUsenau 9 LLﬁﬂﬂLLﬁﬂﬂﬂ’]'ﬁﬁ’]u’JmW@@J (C]

Start

Import libraries cv2. mediapipe
Initialize variables: state, new_state,
rstate, new_rstate, and FS
=
Read frame
Extract the landmarks for the
'shoulder, hip, knee, and ankle

left
rh=Angle between right shoulder, right hip, and right knee

ves
N hand rh>=
1607 i
FSsishoulder_y-ankle_y|
Yeos
$_"° FS <027 —
new_state = Fall

e set

o~

3 e o

ey — |
new._rstate = “Fail Left™

state = new_state
Check the amount of time has fallen

Send fall alert
to line notify

&
1

Press'q?
to exit

-l

Stop
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NNNUTZNOU 10 83UILNTINNUTDY
Heuludnuean1snsaduimenig MediaPipe
fo dlesulsunnaiun ssuvasSenlditeddu
VDINADIUANIUDULUALIINITATIVIUTIAE
dedadeulunsmndy warilludiuvesnisis
Foyalumihiinsadulidunldnuluteuly
fAUITZUVALINITATINIUNINUBITINNY
778 MediaPipe losan MediaPipe 92811150
n5193Udng baderinn1snduAdluninain
BGR U1 RGB WagULaAAIHANIIATNRD

senlunisisentdnugaunsuusiniy
33 90 M mazidentdlawzaaiiiedosiu
NSYNAULIANIUAILFNTNIATAAIENS 1o
fvuAIALSANILLALNL X, Y kazsaridouly
Tumsiansundy eesuneiteulls fe wle
MediaPipe n51333usemeld aglidadouls
msfududususuusn Geulwndnde Wesmves
aglnnilunnndi 60 83N WAL ITTEYINAVBIRAUY
lnduazdenilefisuanunu Y ddwnnniy
0.2 azifoulsmsuansaiBuvioanunisal
Uni wareulunsduiatoulundnie ywes
azlnnilA1daendt 60 D9ALAYIEYLIINYY
uuilnadudeintdesndt 0.2 Weiisuan

su.

i .

AMNUTZNAU 11 NSHAAINALUVINNNGEUN NSANTNY AUV ANATIUL BAYANNIIENAT

Status : Stand Gesture : Normal

Status : Fall ~ Gesture :Fall Right Stotus : Foll ~ Gesture :Foll Front Stotus : Foll ~ Gesture :Fall Back
| ) ) "

su.

wnu Y azdeulanisundunazaziiarianig
solufinmusznau 12 Welan1sundu syuu
widatoululumsseyimeildiumthanma
napwseldlagldiumisgnuniavesiilvaifieu
N X §WNYATERIILMAY LKL ILAY X T
Weeningnvesiilyaden uLLILNY X 95uana
TPFURTUINYINEDY WADILINAINAUEAINAT
unds ntudiodaldudrintuntivderund
sziadoulavimenisdudie (Fall Left) duum
(Fall Right) A (Fall Front) wagnatenaa
(Fall Back) AgsuniegasIsAuLI NNEATLLLY
wnu X n3diazidndurinazidnaingausaves
Wilvavauuwuiiny X euiugaunsaves
oL UIAITBILAY X mﬂf\;mm%ﬂﬁaam
Wauiu mnnadnsvesmiiauiulddesnii 0.1
(A1 -0.1 lann1svnaes) aguansdonuINaw
971 (Fall Right) dvnnainlallefazuanstonin
Jdudnude (Fall Left) Tunsdinmsidaadimi
Aunends laensidaf1AINLANANISENINg
FIVLY Y V09 lnadne wagsuviue Y ves
Fouide drenausig > 0.1 duwuuain
(Fall Front) enlsdlgfnanends (Fall Back) feens
HAGNGUBINTATINTUNTANLERIAINNUSENOU 11

Status : Foll  Gesture :Fall Left
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url = 'https://notify-api.line.me/api/notify"

line = LINE('p55CoostNFQsdFU7S8sZPd@BAg3DFE0zZToOkg8bgFar")
token = "p5SCoostNFQsdFU7S8sZPdBBAG3DFE0ZZTOkg8bgFar'
headers = {'content-type':'application/x-www-form-urlencoded’,"'Authorization': 'Bearer '+token}

if j »= 22:
r = requests.post(url, headers =
line.sendimage(image[:, :, ::-1])
line.post(id)
time.sleep(2)

headers, data {"'message’ :msg}
¥ L J

AnUsEnaU 12 Heanduniswisieunuwaunandulal

et

ugUiowe: Narote N

'II['.l,JJ;i:"l

AMNUSENBU 13 Han1sudsfpuNuwaUnaATula

4.4 NI ILHDUNIULDUNALATU
a1y (Line Notification)

AMsuIsApuRuLeUNAIATUlataz IS
Wounsdifiiinnisaunuszezsou j>20 399z
winfeufieudtgvinisudafouvesiiuly
MmszuuAe AalusunsuaNnnUsEnay 12
wansdsduveInsidousetusaundiatulad
Tnensld Token @sludau Token fifmun

fp9YIN1N15Ue Token AUNMLEBSIENITUILABY
duseundnduladneunismseulisunsuinge
aunoundetulal Tnanisiiunlalilusunsy
(Phiphatkamtorn, Naowarat, & Khruahong,
2023) Waiansaunudeulvlunisundud
fvun szuduieuninimnisduuazdoniny
wamsderduuazyimensduindudnunle 1wy
noevds Wudy uansdanmusenau 13
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5. Han1533gasn15anUsIgna

nansvsaesasIasulum L 10 AU
LARIFINISIE 1 ledNanISNAdUNITNTIANY
Tunmihgnéeswsiugnlaeiade 93.1 wWesidud
LATAITN 2 WARSHANISNAABIATIRIUNITAN
Tneveaeuiuay 3 au SAnuwiuglnewae
7 90.5 Wosidusd sonifiu 4 wuu Ao duam
Fudne naends waradinth

NMTN 1 WAPIHANARDUANLUIUEN
Tumsnmadulumih Ssdifmaaeuiiumeuasd
naaeulaenswsugunnlunthauag 100 §U
sy wagshmsnsiedulunih Tnedidszey
vhandndesuazgivhmsvadeu 3 wnsuas

AINGIINTUVDIFIINGBY 2.3 LUIAT WHADINUT
suANUkLuElneRAsABSRYaY 93.1

NANTN 2 UARIHANARDUAIULLIUEN
Tumsesaaduvimenséudaimeaeudumene
11U 3 Ay geuszana 170 o, Taefiflszogving
Tunsvaaeuandndosuazgiinisaaey
3 AswarATNgNINALTewanges 2.3 s
wansnasaUALIiudlnaiRdgegASeras 90.50

6. asUnanN1TIBUAYaLEUBLUE

nansvegdouveamaialug Fadunis
NANNATUIZNINIoNSIATA MediaPipe N3
Temadia Bounding Box wagnsidivatia LBPH

A15719 1 WANISNAADUNIINSIIUIUNLNUDY 10 AU

A HANTNAFU (%)
1 96
2 91
3 92
q 90
5 94
6 90
7 90
8 97
9 95
10 96
Aade 93.1
1519 2 NANISNAABIATINTUNITRNAL
Wad0/100 Ade usiug/ade Taiusiug/ae
audne 93 7
AU 88 12
MNYNAI 91 9
AW 90 10
Aade 90.50 9.50
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(Treeprapin, Naudom, & Kongchai, 2018) Tu
msdwunyaralagldnisanditunth dmsussuy
mMsudafeunsdusaaiesiionsssyinuuay
MNINISRN Anansvadeunuuiuglunig
asavduluntiiadsdosas 93.1 dun1snsaadu
Ymnsnsunduusiudadsdesas 90.5
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TunisuAdeynnyasaudenand

sguufeiideinnainlugiuvesnisdu
vimensueu Tnelusunsuiidnisnsiadunis
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uanIHaRANAIA LA

wagludiuveensItuntl 3InNNIT
vipaesTLI MIUszsnananmEiundodled
mngnaaeseglnaanndeuiuluagilvsyuy
nsilumhlsinanswa vidomnegluiifinfesd
nsuanwafiiananmesannauentaveanIn
snndedlaine Vit
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6.2 UgyvnuazaUassa
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meeaulatdniumsuauiugunlagyssendlidanaiiu Gale-Shapley
Tunsmaliuasinuieundnduuussuuujifinisueunsesn Kanis
naaBINUIN Nan1sUsziliulstavinnwesdanesfiunsdugiilenay
Wuguuniivsgansanlunizeananihemudu On?) dunanisuszidiu
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Abstract: Nowadays, the number of Thais who prefer to raise
cats is increasing. This is due to changes in their lifestyles that are
influenced by social and economic circumstances. In addition, cats
are animals that love cleanliness and are suitable pets for limited
living spaces. In recent years, pet services have been developed and
noffered more through online platforms. Therefore, this research

presents an online dating system for cat breeding using the
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Gale-Shapley algorithm, implemented in an Android application. The experimental results show

that the matching algorithm for cat breeding is efficient with a worst-case time complexity

of O(n%). The evaluation of the application’s quality, as assessed by experts, indicates a high

level of satisfaction with an average rating of 4.33. The experimental results demonstrate

that this proposed application can be effectively utilized as an online matchmaking tool for

cat breeding.
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Algorithm 1: Stable Marriage Problem

Initialize all men (M) and women (W) to free

while (there exist a free man m who still has a woman w to propose to)

w = 1st woman on m’s list to whom m has not yet proposed

if (w is free)
(m, w) become engaged

else some pair (m’, w) already exists

if w prefers m to m’

(m, w) become engaged

m’ becomes free
else

(m’, w) remain engaged
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Algorithm 2: Matchmaking for breeding cats

Input:

- Set of female cat F where each female cat has a ranked preference list of male cats

- Set of male cat M where each male cat has a ranked preference list of female cats

Output: A set P which matching between female cats and a male cat.

P=(

while (some f is unmatched and A # &)
m, = the highest-ranked in A‘,
P:PU{(f‘vymj)}

If ( m is oversubscribed )

fk = worst female cat provisionally assigned to m,

P=P-{ fk, mj)}
If ( m is full )

fk = worst female cat provisionally assigned to m,

for (each successor fz of fk in BJ)

delete the pair ( f, m )
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Abstract: The knee joint muscle measurement application for
physical therapy treatment was developed to aid patients and
the elderly with knee problems during the physical therapy
session. It was developed in conjunction with a device that has a
gyroscope sensor to detect the movement. The signal was then
sent to a computer server, while doing physical therapy through
a Wi-Fi device, in order to record information about patients and
the elderly, including postures used in physical therapy practice,
amount of treatment time, degree of leg movement, etc. The
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software also records the physical therapist’s information for inspection and analysis. We

tested the device on ten volunteers for satisfaction. The satisfaction test results indicated

that people in their 20s were satisfied with the knee joint muscle measurement device for

physical therapy, with a satisfaction rating of 3.95.
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Abstract: Implementing information systems within organizations, which are utilized in many
aspects of work, including equipment management tasks, is critical to increase efficiency.
The purposes of this study are to 1) design and develop an information system using an MVC
framework to manage materials and equipment by QR codes and line notifications 2) assess
the performance of the information system to handle materials and equipment, and 3) assess
satisfaction of the system among users. The research result found that the system development
with the RAD method enables the rapid creation and development of information systems
and satisfies users' requirements. The system was designed using MVC Framework combined
with Bootstrap CSS to generate a web application. The application is responsive to various
screen sizes. In addition, the system is also designed to support the management of materials
and equipment and facilitate repair notification through QR Code technology. It also includes
the capability to notify maintenance status through Line Notify. This makes the tasks related
to materials and equipment management more convenient and efficient. The system
performance evaluation results by experts were at excellent level, with an average of 4.71.
When the application was operationally implemented, the satisfaction was evaluated by
a sample group of 50 people. The overall evaluation results were at excellent level, with
an average of 4.72, indicating that the developed information system was highly effective.
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LUATATETINIIVAINE Y

2. IMUTEEIANITIVY

2.1 {i9eBNkUUKAL RN ST UUAN TAUINA
WiaN3InN5ianAgiaeikIu QR Code Wag Line
Notify

2.2 WipUseiiuUs NS NSy UUANSAUWA
\eN153AN13TanATeIHY QR Code waw Line
Notify

2.3 Wedrmannuiswelanislaeu
FEUUANTAUNAINDNTINNTTARAT AU
QR Code iag Line Notify

= awv o d 174
3. NHYLASITUIVYNINYIVD

3.1 FRAUTTUVULUUTINGT RAD
(Rapid Application Development) TunsWamun
seuvasaumatudagiuinsunisnisimun
ssuuTimannuaneannty Tneiansivilildsyuy
ansaunAn tnuegaTInEWIURBANNABINTS
T9u AeISNsHAIUISEUU RAD Tdnannisues
rasitmunszuUlngnsanduneuUeE e ILaY

LSINAILNALLUY (Prototype) Taansdidiusau
voenguild elldsruuiinssiuanudesns
wnfian fuansnmlsznou 1 sl
TemalumswaunssuulddigaunnTumsiaun
AN LR P R b PRI RHRE R A
syernallunIsimuIas (Kaolim & Srirachan,
2015; Satyawati, Lyna, & Cahjono, 2017) lny
nsantunouaudeLiios 4 uneu (Chantima
& Tetiwat, 2015) fisnwavidonusasdunousai

1) MIMUUAALABINTT (Planning
and Requirement) WunsnasumsiauLay
AMUUAAIINADINTVBITLUU

2) mseanuuy (User Design) i
pouigldfidmnlunseonuuuszu 1wy vedy
W99 578974 LaztinWauzdnvi Prototype
UFUUTIMUANNADIN TR Y

3) N15@31958UY (Construction)
1383195 UUlABN1TE@31991n Prototype 1ng
iluneaeuldawinisusslunaiasusuls
ulfszuuiinsanusiosnisuniia

4) nsaguseuutiaunluly
(Implement) Msiasussuupusduszuulnl
PNTINIUAIUADINTTUNITIIUDT S

User Desing

Planing

Refine

Implement

Requirements Prototype

Construction
Implement

AMWUTENBY 1 TURDUNITNAIUILUU RAD (Rapid Application Development)
Au: FanUasain Gunawan & Sutomo (2023)
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3.2 QR Code (Quick Response) QR
Code fiautulud w.a. 2537 Tnguidmalsa
(Denso Wave Incorporated) Uizmﬂﬂjﬂu
Isanez1feudvansie QR Code szimaditu
uazhlaninguszasdnanlunisiim QR Code
iioumsdanissmianisnsaaeudoyatu
deglagunmuglunssuiunisuin dany
A11309UTRANUVWINYINANENTYY T4
fogiiulad m%a%auaﬁuq 1o vunvestoya
wmmmuwﬂlmumuaaﬂuL’Jai‘uwuaﬂ QR
Code fifimnuannsnuntumuusiaznedu
(Kamnerdwam & Yokchawee, 2021; Bunrojwong
& Phraphontrakarn, 2017) QR Code @1u158
suldlaglindosvegunsalindouil ndos
vulnsdwitiofio viiegunanififndslusunsa
n1581U QR Code Lol iansieyaiveul foanin
019590157 Fatlagtiuanunsauszyndldlimann
wiane Wy Ussgnaltauiunisinniudanasioe
W399UNIalR199 NuduwaUNALATY w3813
wysdeyaneg Wunseruaiildgoulil QR
Code vi3ansuszyndldiuduffanunindeu
Yoyasiadufiiieliniess s QR Code 81u
Toyaudrideyaluliuselonilaogiasnga
AULERININUTENDY 2

3.3 Line Notify 1uu3n1sves LINE il

v A

wIltansaditoanunsuiaieuludadnyd

voultnuvidonguiliaulne el iidenderu
APl Jldanunsaimunszuumelusunsunig
i APl sos5ulneIBnsidauudafouasded]
nsiWensaiiieameidoufiu Line Notify way
a3 Token wasldaniluszuy 9niuifiu Token
Tildu msdadeanubiouaunsayy Token
lgsuluszgndlulusunsuiifmuty uae
Wl ufulusunsudug Tunisideules
MnszuLTiiaTwes AP Liedsdoyad
dosmsudaieunduiliiladsentfosnaazain
WasINGT Wy Mswdadeuiunainisuseyy
wiasaunsdngssu wiadieugunsel 10T iudu
(Wongnoon, 2023)

3.4 PHP Codelgniter Framework L&y
Bootstrap CSS Framework ﬁy’qam%u Framework
ffanuarminuaziuszansamanglunisiaun
Huweundduildsuanudesluilagiu PHP
Codelgniter u MVC Framework T
AN BIUTLATH PHP YIN91UULnann1svinanu
MVC (Model View Controller) vinltinwmun
AN ST UULA LRI T UINTI TR
Judwwes Model WWunsinudugiudoya
Famsiesnsufdinsiieaiutoya view 1y
duflmuaunisnananadILiyunsiadoan
filudruiagyhaudamiuiy Bootstrap €SS
Framework Lﬁamuaummammamaaswu

NSTRUF0365011014000015

AwUsenau 2 3ULUUTed QR Code
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Tflanuangauiugunsal (Responsive) wag
flanuaneau Controller azifudrunasrmds
AIUAY W3DMTINEANee (Business Logic) Aty
Tussuuiodensvauszning Model uag View
LﬁaLLammamiﬁNm Vidal-Silva et al. (2020)
MIAUANAUIENITOLENNTHAUIBBNLUY 3
druennuazantunsianuaziizesn
Tunevias MIiauIsEUUME MVC Framework
ansaRauliedesinda wasilunnsgiu
Wenfulngyadsiiiaundosd1sda Framework
thuq ildenansaiannseldhelaeannsaSey
SunuumsiaungaAdsldann Framework 7
WAIWT NISWUINISYINULUY MVC vilanunse
Wanszuuldhetuludunounisadiedunuy
a1unsneanuuvddnadegldlanouuuy View
el lddumnsorldinsafuanudeanisign
wdtanntiuanunsawaunludiuaes Controller
wag Model lamal

3.5 9TUIYNLNYIVD 9

AdduladnwauITenisimunseuy
asanAiieneuauesnIInnsanaginel I
mAfeiAedemarside snmeteemiide
finandla wu Y 2018 11133uues Chotkitnusorn
(2018) leimunszuuniatuasiasineniiumes
wazgUnIalsieniiesiaLauaedlin lngldngu]
2IIMTHAUITFUU (SDLO) wazUseiiuUsdnsnm
wazAUAisnelasieluudnass Delone and
McLean wan1s3denuinssuufiiauidug
v 6 Tugaldun mstmundvdniadldny
Jansteyarliau dan1steuansine asuas
N5 QR Code MTIATUATANIN wALIIEY
A wan1sUsedliuyseanininvesssuy
Awaunegluszduuin uaznanisUseiiiu
aufianelaglinueglusziumniign seoxn
Tl 2020 91U3d8989 Paojeen & Kaewurai

(2020) lsddemsuszgndlddonsidalunisdaiu
Toyaniingioaulavenmzasisuauenans
WIS tneUsvendldmalulaguns
TAnaosfiimosldnifieuinsdoyalusuuuy
paulall nan1FITeNuUITTUUTIWEUWILAIL
azmnlunadndsteya shauazaniu an
sepzaan antusmeulumalfudeya analdine
Algiianuianelalunisuseyndldaeislan
lunisdaivdeyanidudoouladlusediu
wnfian warlud 2021 udeves Tepyot &
Angsurat (2021) TaWaulagUseiliusyuunds
doutsnsiusiooulatnnrdnndenuay
NINeNIMEns unInedeuding laeimunuy
55UUURURNIS Windows Server 2010 anelsl
Internet Information Service (IIS) setnalulad
Net Framework uugudaya Microsoft SQL
Server 2000 NANTITENUTY STUUUITOUUIT
A3 fusiooulaiatuiiussAvsam uazanann
i llglanlunszuiunisudadentnangine
soulatvasany uazdliuinisianuiianela
foszuunNTIMeglusEAud

TutunauNSHAILNSZUUTEUUASAUNA
198 1eAN®19WINUITNTHRIUITZUU RAD
T19113989.N872999a89UITY NAIBYITU

Le

Seefiunaula wu Tud 2017 muidewes Delima,
Santoso, & Purwadi (2017) lawaiu1sguy
ASAUNATINITNEATHE Dutatani Tagld3Ens
NAIUNTEUULUUTINGT RAD (Rapid Application
Development) HANISITENUIT FLUVEAINT
WALWA a3 150 TUNTTUIUNSHRILILUY
RAD fiUszlavuuaziiuse@ndainaiunsa
LSRN TR U TEUULASLANNLENAUTEUU
Yundniisruianans seunlull 2023 ¢uide
299 Alam et al. (2023) ldoonuuunas AL
szuunuTmdeyaniseuasdndeiinulagld
IT1sWRITTULLUUSIASY RAD Han1s3de
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AMNUIENBU 3 NTOULUIARNITIVY

WU SLUUTINAUUUA VAT UNITIIUTINNG

a

YYLATNITTRNAU @1U1TOONUIIANUALAIN
waziiuUszansnimnisvinanule waglud 2023
WY 911798989 Gunawan & Sutomo (2023)
TaponuuunasiauueUnalntudydRunou
I3 VYao Ly I3
vuiulaglg3snswmunssuukuUTINET RAD
NANITIVINUIN SEUUNNULARTIANLABINTT
waruITingUszasduazaiunsainluldau

19939

e
D

MnnATefildFnueiumuIenATe
dlngiatiumsianssuvansaumaiiannse
UIN3InNsAsTusilaguImsianisasioe
AU UnaLady ielvianinsouimsdnms
Ieognsazmnuaziinisuszandld QR Code Tu
MaUmsdinnsifieifiuauaaan uazsIngs
wndeturfssrvundsgonruiy udluay
Wedhsuiammngsannsaiuusyansnmaes
seuuldshens@eusetumalulad Line Notify
Wieudaeumgnsalseg Wy msudedentiizs
msfanNanuy liegesangs wasdieunse
Wausyuulvddaderldaunsawannalidl
assnzaniugunsal Responsive Lilaa43u
gunsalideudl Adesldlutlagtuvinliannse
i wazsesumsldenilding wavazaandeiu

SndEnansthis NI SEUUA R
SYUUNURUUSIAGST RAD S Un1sWauI Uy
MVC Framework wiel#lassuufinssduang
Aean1sveInquiliulgnueg1esinga lned
NFOULUIAAAININYUTZNDU 3

ao o =) a o
4. 50199114 UN1F28
ANSITYANTWAIUNTTUURNSEUNALIND
N15UTMIINNTTaNATAMYIHIU QR-Code Uay
Line Notify #1388 MVC Framework §3dgldimanuuy
FFedunToduaesdiu sadl
4.1 NMIPDNLUULATWAIUISZUU TUANT

ganLuULarianNTzuUE It lfoanuuuLas i
sruUmgITiALTzUY RAD lneiltunousail

4.1.1 NSAIMUAAIUABINIS
(Planning and Requirement) §3delasaurimue
Auieanisvessruuiugliviofiisides
Usznouluse fuims Wmihiiian uaze197sd
Wiefnwanmiymuarivuaniudesnis
yaaszuuiilildszuuiianunsoudtamily
ogsiiUszavsnniian

4.1.2 An5e8nwUU (User Design)
TudumaunisesnkuulauinIu@AeIns way
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Yoyadildainnszurunsimunaiudesnis
thaiesgiuareenuuy e lldszuuduuuy
%39 Prototype d@usunisinlunaaeuldeiu
MsUSuUge Prototype Wlelsildszuuiingsiu
AnufiBInITINTigausEneUie

) andnenssuvesssuy {idela
sanuuubiszuuiinsyihauluguuuurediu
uaUnALaFuiiiauntudie MVC Framework
52UAU Bootstrap CSS haz@msalaninald
fianumunzauiugunsal Responsive lalag
finnsdafiudeyaluguuuugiudoyaleduiug
vuszuudiansgIudeya MySQL seuUadse
a5 wareu QR Code leknusyuveaulal uag
anunsadenlesnisvhauiuszuu Line Notify
lodpsnsudaiiounisdentanasing duang
mudsgneu 4

2) Use Case Diagram ¥84358UU
Wieuansnmsmmsianuesszuy §ielduus
nevhauvesiifeateadu nihiiwan s
fiannstoyavessruy dudfudh Ussunona
ATITADULALINYINTIBNIU 819158 A3 TAUITRN

Un33lar1usEUU QR Code wagHU3Ms 813150
AT1EIULAZHANINTIVFTIIVTOATAUMA
niluszlenilaainseuu dalananindszneu 5

3) E-R Diagram Wansnudunus
voadeyaluszy {duldoonuuugiuteyad
annsndniutoyaliegiadussuu uarsessu
nsUseiana asaviauldiuuesulatiuy
srUUdnNTsgIUtela MySQL lngiinguueenisnd
ivdeyandnyszneudie material daiiudoya
fanpsdusianmandousisasden fix faufiu

1

Uayan13veuUnFIvianuA person WAy users

[

@ Y v &/ ¥
Jauiuteyarinetedlusyuu wasyldaluseuy

[

AILLEANININUTTNBU 6

4) Prototype Wierunszuiuns
DONULUUTILIAREITA WAL Prototype 4fie
ilunaaeuldandaedain Prototype et
weuarlY uasuTulssmuanusesnisiviauysal
maly

4.1.3 M3a31958UU (Construction)
n1saseseuulaen1sii Prototype Nauysal
NgALALHIUNITEDUTULAINIWAIUITEUY

@s{jﬁmi

m

8 <

@L:ﬁmiﬁﬁw’m
Fansdauaian/

el

}
e

ATl

wdaidau

LINE Notify|

oo
(O
Wiuw QR Code
Anvuiaa,
Aol

A T/
fayaian/
EHIGtd

U

"asgaﬁ”aa/mn“sum
(\\@ IESLIGH]
>

suudATAuMA

e

B'I:I'ITLI,/L'Q'IWMTV]

TR,

QR Code
vuiaa/ Aol

suaaya

AMNUTENBY 4 d01UnunITUYDITEUY
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syuuaTAUATanAT T

R
laﬁﬂuﬁﬂm

RRERVY]

fududiau

<<include>>

Anmsida
agfael

<<include>>

\w

TEHINUATIA
ERLPE]

<<include>>

ESLIGH]

@319 QR Code

Bonatauaann
QR Code

LINE Notify API

AMUTENBU 5 Use Case Diagram ¥8958UU

© material material_status

4 status - int(5)

o status_name ; varchar(30)

©  material m_type
@ type_id : Int(3)
& typs_name - varchar(50)

& material building

% b_id - in(5)

& b_name - varchar(50)

Mo  matedal budget

3 budget_jd : ini(5)

@ budget_name : varchar(30)

E &  material material

9 m_id: Int(11)

© m_name - varchar(255)
@ m_code : varchar(32)
4 m_price - float(11,2)

@ m_pic : varchar(80)

@ m_dmy_in - datetime
@ status : varchar(10)

# type_id - int(3)

& m_count : int(5)

@ m_unit : varchar(50)
@ owner : varchar(80)

@ room : varchar(80)

@ b_id : varchar(10)

@ fac_id - varchar{10)

@ dept_id : varchar(10)
@ budget_id - varchar(10)

@ dim_create : datetime

matesial fix

3
@ foid int(11)

@ m_code - varchar(32)

© user_request : varchar(80)
@ fo_stalus : varchar(25)

@ fix_dmy_in : datelime

7 fix_dmy_out - datetime

o fix_desc - text

Ea material person

# p_firstname : varchar(255)

@ p_lastname : varchar(255)
© dept_id - varchar(10)

Ho

@ user_id - int(3)

malerial users

@ user_name : varchar(50)
@ user_full_name : varchar(80)
# user_type : inl(1)

© user_pass : varchar(32)

& user_loval : varchar(10)

£ matsrial faculty

o fac_id : varchar(10)

@ fac_name : varchar(30)

@ dept_id : int(5)
 dept_name - varchar(50)
@ fac_id - varchar(10)

AWUIENBY 6 E-R Diagram wamianuduiusvestoyalussuy

18 PHP Codelgniter Fadu Mmvc

Framework

571U Bootstrap waz Line Notify API way

v & o -
Jonivlugrudeyanesnuuulagl

ASIAS19VD9

szuuiianaglusuuuuvesaadnenssu MVC

AaLkENININUSTABDU 7
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ORM (Object
Relational
Mapping)

!

Model

1. material
2. fix

3. user

4. report

EEELINE Notify

Bootstrap

i

View

Response
1. login P

2. material
3. fix

4. reportQR
5. report

6. export
Users

Request

Controller

NooOkwN =

authen
material
genQR
Print

fix
Report
Export

AMNUsENBAU 7 1ASIES9TTUUENSAUWMAAS1991n MVC Framework

PMNNNUTENBU 7 1AT9E5195E UL
ANSAUNAAS1991IN MVC Framework Usenau
8 Model View wag Controller Mid1Agyasil

M (Model) vihwmthil@esloafy
sudeyauuuiBeinguio ORM LileAuazaIN
warsndlunslinuiuudeingidesing3en
1¥auann Controller A9 Usznaunie Model
material @esloafugruteyauuudeingiu
msnfanasias Model fix Wesloaiugiu
Toyaluulgaingiunsetentnze wag Model
user Wonlosiugrudoyauuuidsingiumsng
fldluszuu Model report iWeslesiugudoya
wuidsingiumsaiifedesiunsesnenuy

V (View) viwhiluansuadoya
laeSutayain Model wagAIUANNITINTY
e Controller Usgnausme View login Lans
WA19N15Ng 52U View material wainevtiae
wmmmmeiamm‘nammnm%mmm’tuiuw
uay View fix wanaviiaoanuaiiieifostiy

NTASLRN LAZANTASNNTNEMTUNITUAAINA
Responsive IngofANEINTOVOS Boostrap
CSS View reportQR LansrtNa0 3189 IURaIa1n
N13@373 QR Code View report Lansni9931e87y
wag View export uanantiiaen1sdeandeya

C (Controller) yiwthiiuszanu
WazAIUANNISYINY Usenausie Controller
authen ¥ihwihiifigaddnuuazauaunisiding
S2UURINGUE Y Controller material vt
SamafenfuTagagfaeiimun wu iy udly
au Controller genQR AIUANNTEIIN QR Code
iodsludiamsiisivienisuansea Controller Print
AuAmNsdsTitoyaluszuuiavia Controller
fix vimthiinauaunisianisaugelussuy
Tnefinisileusianiu Token w84 Line Notify &4
uansnwUsznou 8 Liledsdoyaudaiounts
wdsgonlrnumlasunsIu Controller Report
vimihiiaeenuagudeyadmsuguims uas
Controller Export ﬁﬂwﬁﬁﬁmuqmmidﬂa@ﬂ
Foyadulwddug wu Excel way CSV
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function sendLineNotify($message = "SEND")
$token = "xxx";

$ch = curl_init();

curl_setopt($ch, CURLOPT_URL, "https://notify-api.line.me/api/notify");

curl_setopt($ch, CURLOPT_SSL_VERIFYHOST, ©0);
curl_setopt($ch, CURLOPT_SSL_VERIFYPEER, 0);
curl_setopt($ch, CURLOPT_POST, 1);

curl_setopt($ch, CURLOPT_HTTPHEADER, $headers);
curl_setopt($ch, CURLOPT_RETURNTRANSFER, 1);
$result = curl_exec($ch);

if (curl_error($ch)) {
echo ‘error:' . curl_error($ch);
} else {
$res = json_decode($result, true);
echo "status : " . $res['status’];
echo "message : " . $res['message’'];
}

curl_close($ch);

curl_setopt($ch, CURLOPT_POSTFIELDS, "message=" . $message);
$headers = array('Content-type: application/x-www-form-urlencoded', 'Authorization: Bearer '

. $token . '',);

aMmUsEnau 8 Wouse API Line Notify

M3 1 inaenslviRgl UYL UUUsEEIY
AZUUULTIANN WeuTane Weauvane
AN 4.51-5.00 szuuifimuneglussduiunn
A 3.51-4.50 szuuiiimunegluseiud
Urunans 2.51-3.50 szuuiiimuneglussduuiunans
ey 1.51-2.50 suuiianneglussiutios
Wewn 1.00-1.50 szuuiiimuneglusziulienann

4.1.4 mswauszuuiitethluly
(Implement) \ileldszuuiiiauegsauysel
uazlififoRamanaudinisudsuandszuuln
fdmsiidhdeyaa Andsuadediuing susy
tuaFaldnuaite

4.2 mMsUssifiuyszAnBanuessyu dio
NALNSEUUES aa N sUsEEuUSEAvE A NS
sguumsauaTiauulneddeag 5 i
\ensr9aeuUszanEnIm FuUnSuURsIAL
AuRBIN Il Munisihanulaauiedus
YDITTUU AUMTIENU LazauAuUasniy
YBITLUUASEUNATHATY

4.3 mMyvszdiuanuiianalanisldau
svuu Welinhsruullnussefideldiudeya

dldnussuuiazUssiliuanuiianelalagnis
wasnltnulpgliuuvdeunuusziliuanuiiansla
AUNINTIA 5 TEAU AUEAINITI 1 Luudoun Iy
wiseandu AupIRUTENBU A1UASITIY
AuUsEler TneUseiliuA1nnuaennaeIsening
fosnufuTagusvasdvioiiom (0C: Index
of Item Objective Congruence) Ran15Nagau
NUMLAIANUEDAARDUYINAY 0.60

Usz91nslun1sAnwAsyAaInsves
AMEINYINITIANIT UNIINYIAYTIVANG)
UATAITITUIIY U 70 AU NaNAIDENS
AdnuldiBnnsdenuunIZIY 9T
50 A1 UszNaUsye191569 11 40 AU Wil
IIUIU 5 AU BATHUTINTIINIU 5 AY
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5. HAN1S28

NATEIEes MIWRWISTUUEASALWE
ilensudmsdanistanagineiiny QR-Code
wag Line Notify 718 MVC Framework @13158
LR nansITElE 2 d sall

5.1 WansiausEuY vaIngidela
DDNUUUUALHATTUVA SAUMALESIAULE
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uaznsafunNLFIMIvesiifendesnniign Tne
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i
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udhazuansranthusnuessrulnsuan sy iy
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dou vasTanasfasilunthusniiteruazein
Tunsldnuunazasiadeudeys
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