In partnership with

o

,\’\

Tadulako University

PASIKEESE) | Cawangan Melaka
UNIVERSITI
> TEKNOLOGI
MARA

Publication Date: 30 March 2024
ISBN: 978-967-15337-0-3

https://jamcsiix.uitm.edu.my




1-JaMCSIIX
2023

INTERNATIONAL JASIN MULTIMEDIA & COMPUTER SCIENCE INVENTION AND
INNOVATION EXHIBITION (I-JaMCSIIX) 2023

EXTENDED ABSTRACT

COPYRIGHT © 2023
ISBN: 978-967-15337-0-3
i-JaMCSIIX
Universiti Teknologi MARA Cawangan Melaka Kampus Jasin 77300, Merlimau, Melaka

Web: https://jamcsiix.uitm.edu.my

In partnership with
Tadulako University


https://jamcsiix.uitm.edu.my/

ORGANIZING COMMITTEE

PATRON

ADVISOR |

ADVISOR I
PROGRAM DIRECTOR
DEPUTY DIRECTOR
SECRETARY I
SECRETARY I
TREASURER |
TREASURER I

PUBLICATION

JURY

REGISTRATION

SYSTEM

INVITATION AND PROMOTION

PM DR ISMADI MD BADARUDIN

TS DR JAMALUDDIN HJ JASMIS

DATO' DR MOHD HAJAR HASROL JONO
DR. NUR SUHAILAYANI SUHAIMI

TS DR NURUL HIDAYAH BINTI MAT ZAIN
ANIS SHOBIRIN ABDULLAH SANI
FAIQAH HAFIDZAH HALIM

SITI AISYAH ABD KADIR

UMMU MARDHIAH JALIL

NURBAITY BINTI SABRI
DR. SITI FEIRUSZ AHMAD FESOL
DR. AHMAD FIRDAUS BIN AHMAD FADZIL

SITI NURAMALINA BINTI JOHARI
ROSNIZA ROSLAN

Ts DR. ALYA GEOGIANA BUJA

NORBAHIYAH AWANG
Ts. DR. NOR AFIRDAUS ZAINAL ABIDIN

DR. RAIHAH AMINUDDIN
NOOR AFNI DERAMAN

SITI FAIRUS BINTI FUZI
BUSHRA BINTI ABDUL HALIM

NORDIANAH BINTI JUSOH@HUSSAIN
AINON SYAZANA BINTI AB HAMID
SITI NURSYAHIRA BINTI ZAINUDIN

FADILAH EZLINA SHAHBUDIN
HAJAR IZZATI MOHD GHAZALLI

FADHLINA 1ZZAH SAMAN
NOR AZIDA MOHAMED NOH

SHAHITUL BADARIAH SULAIMAN
IZNI SYAMSINA SAARI

NOR ADILA KEDIN



MULTIMEDIA

AWARD

CERTIFICATE

INTERNATIONAL RELATIONS

LIAISON OFFICER

SPONSORSHIP

SECRETARIAT & APPRECIATION
BANQUET

ADI HAKIM BIN TALIB
MOHD AMIRUL BIN ATAN

Ts. NURUL NAJWA ABDUL RAHID@ABDUL
RASHID

NOOR ASHITAH ABU OTHMAN
ANWAR FARHAN ZOLKEPLAY

ANITA BINTI MOHD YASIN
NURUL EMYZA ZAHIDI
FATIMAH HASHIM

SITI RAMIZAH JAMA

DR NURUL HUDA NIK ZULKIFLI
MARIATHY BINTI KARIM

KHAIRUL NURMAZIANNA ISMAIL

NUR NABILAH ABU MANGSHOR

ZUHRI ARAFAH ZULKIFLI
HAZRATI ZAINI

Ts. DR. SITI RAHAYU ABDUL AZIZ

ALBIN LEMUEL KUSHAN
SHAHADAN SAAD

SYAFNIDAR ABDUL HALIM
AJK WAKIL UNTAD

ANIS AMILAH SHARI
MOHD RAHMAT MOHD NOORDIN

DR YUZAIMI YUNUS
DR SURYAEFIZA KARJANTO

RAIHANA MD SAIDI

NUR SYUHADA BINTI MUHAMMAT PAZIL
ANIS AFIQAH SHARIP

SITI MAISARAH MD ZAIN

HAZWA HANIM MOHAMED HAMZAH



UNTAD’S COMMITTEE FOR I-JAMCSIIX 2023:

PROF. IR. MARSETYO, M.AG., PH.D.
PROF. | WAYAN SUDARSANA, S.SI., M.SI.
PROF. JUNAIDI, S.Sl., M.SI., PH.D.

ELISA SESA, S.SI., M.SI., PH.D.

MUKRIM, M.ED., PH.D.

ZARKIANI HASYIM, S.PD., M.ED.

DR. HJ. ANI SUSANTI, M.SI.

DR. ISKANDAR, M.HUM.

DR. IR. ROIS., MP.

SYARIFUL ANAM, S.SI., M.SI., PH.D.

DR. NAHARUDDIN, S.PD, M.SI.

DR. DRG. ELLI YANE BANGKELE, M.KES.
HERMAN, SKM., M.MED.ED.

DR. IR. SAMLIOK NDOBE, M.SI.

DR. RAHMAT BAKRI, S.H., M.H.

DR. HAERUL ANAM, SE., M.SI.

DR. IR. BAKRI, S.T., PG. DIPL. ENG., M.PHIL.
DR. IR. MUHAMMAD YAZDI PUSADAN, S.KOM., M.ENG.
IR. SYAIFUL HENDRA, S.KOM., M.KOM.
RIZANA FAUZI S.T., M.T.

MOHAMMAD FAJRI, S.SI., M.SI.

NURUL FISKIA GAMAYANTI, S.SI., M.SI.
DR. NUR'ENI, S.SI., M.SI.

IMAN SETIAWAN, S.SI., M.SI.

FADJRIYANI, S.SI., M.SI.



LIST OF SPONSORS

External Company Sponsors

-,
&@ W(DAD
/\ FACILITY MANAGEMENT

Klinik Dr Jamaluddin
Klinik Mawar Jasin

Nasi Ayam Ala Cina Zul
ADS Oasis Enterprise
Noorys Enterprise

Che Ramli bin Che Ismail
Beria Maju Enterprise
Rintiz rezeki

H&K food cafe

HS Gerak Wawasan

Individual Sponsors

En. Muhammad Hanif bin Abdul Aziz
Nor Suhaida binti Karjanto



Table of Contents

JaMCSIIX ID Project Title Page

JM005 Ramadhan Prep: A Mobile Application in Preparing for 1
the Bigger Season of the Year

JM006 BTF Cake Recommender and Management System 5
by using Rule Based

JMO007 ALIMS - Assets Loan and Inventory Management with 9
SMS Notification

JM009 CRC - Clothing Review Classification wusing| 13
Sentiment Analysis

JMO12 DEPsy Model 16

JMO13 The Use of Computer Diagnostic Apps to Assist | 20
Computer Troubleshooting

JMO014 Recent Studies of Human Limbs Rehabilitation using | 25
Mechanomyography Signal: A Survey

JM022 Plastopoll: A Serious Game to Raise Awareness About | 35
Plastic Pollution

JM029 Twitter Sentiment Analysis of Malaysian Fast Food | 40
Restaurant Chains: A Novel Approach to Understand
Customer Perception using Naive Bayes

JMO030 ARTventure: Learning Malay Traditional Dance | 44
Through Augmented Reality

JMO31 ExpenseEase - Living Expenses Management Mobile | 48
Application

JMO032 Drowsiness Detection and Alert System Using Face | 53
Recognition with Raspberry Pi

JMO033 Web Application of Facial Emotion Recognition in| 58
Classroom Learning Environment with Raspberry Pi4

JMO035 Development of mobile app: Funeral services system | 63
(FsS)

JMO036 Development of Mobile App: Digital Mutawwiif 68

JMO037 Assessment Mark Management System: An Excel VBA | 72

Approach




JMO038 Design and Fabrication of a Potato Peeling Machine 77

JM040 Donatenow: A Crowdsourcing-Based Mobile
Application with Geolocation and Content-Based | 82
Filtering Algorithm

JMO041 TextCrunch: An Interactive Text Mining Application 88

JM047 Innovative Video on Compound Interest 93

JM049 Forecasting Inflation Rate in Malaysia Using Artificial | 98
Neural Network (ANN) Approach

JM050 Factors Affecting the House Price Among Kuala | 102
Lumpur, Selangor and Johor

JMO054 A Framework of Procurement Analytics for Fraud | 106
Coalition Prediction

JMO055 Abstract Exploring Classical Chinese Poetry with Al | 11
Tool in PPT Design

JMO056 Developing Emergency Application for LRT| 115
Passengers with Decision Tree Algorithm (RailAlert!)

JMO057 LetsGoFit Unlocked: Revolutionizing Wellness with | 119
Gamified Mobile Health

JMO059 Sheep Tracker via Radio Frequency Identification | 123
(RFID) System

JM060 Developing an Application for Handyman Services | 128
Platform using Geofencing and Content-Based
Filtering (Handy2Help)

JMO061 Modeling Cases of Stunting Toddler in Indonesia | 133
using the Conway Maxwell Poisson Regression
Method

JMO063 Clustering Regencies/Cities in Central Sulowesi | 138
Province Based on Poverty Level Using the Average
Linkage Method with Principal Component Analysis
(PcA)

JMO064 An application for Vehicle Rental Service Advertising
using Geofence with Content-Based Filtering | 142
(ReadyVehicle)

JM066 Horticulture Land: Guide to Being A Plantsman | 146

Through Green Game




JMO067 IMFLOODVR: An Immersive Virtual Reality Serious | 149
Game for Flood Risk Mitigation Awareness

JM068 Tomoe: Topic Modelling Web Application 153

JMO71 Forecasting the Number of Schistosomiasis Cases | 158
(Snail Fever) in Napu, Central Sulawesi, Using the
Auto Regressive Integrated Moving Average (ARIMA)
Method

JMO074 Forecasting the Open Unemployment Rate in Central | 162
Sulawesi Province using the Auto Regressive
Integrated Moving Average (ARIMA) Method

JMO075 Pre-parent Test Based on Web Application in| 166
Assessing Readiness to Become a Parent

JM076 The Development of Edu-Fertiblox Digital Game using | 170
Roblox as ABM in the Topic of Fertigation Systems for
the Subject of Design and Technology Level 1

JMO77 SPARK:  Simplified Practices, Analogies, and | 177
Resources for Knowing C++ Functions

JMO078 PLC-Based Water Filling Machine Simulator for | 180
Teaching and Learning Activities

JMO079 Hana's Map 185

JMO081 Futech.Edu (Future Technology Education): Teaching | 189
and Learning Application Design in the Society 5.0 Era

JM082 Checkers Match Game 193

JM084 Gamification in English for Report Writing: Engaging | 198
Learning Through Webinars

JM085 Iffah’s Busy Board (IBB) 203

JMO086 3R Bag 207

JM087 ‘Chick VS Virus’, AGame-Based Learning Approachin | 210

Teaching Students




WOTIGESD | Cawangan Melaka
sy
<@ MARA

’QED‘ International Jasin Multimedia & Computer Science

i-JaMCSIIX Invention and Innovation Exhibition
2023 '£
o

Tadulako University

Clustering Regencies/Cities in Central Sulawesi
Province Based on Poverty Level Using the Average
Linkage Method with Principal Component Analysis

(PCA)

Paskal Immanuel Kontoro!, Virga Damayanti?, Arditya Sulistya Ningsih Apusing?, Alsya Putri Sigandhia®, and Nurul Fiskia
Gamayanti’

1.2345 Tadulako University, Indonesia

paskalimmanuel280302@gmail.com, virghadamayanti26@gmail.com, ardityasulistyab6@gmail.com, sigandhiaal@gmail.com,
nurulfiskia@gmail.com

Abstract— Poverty is a chronic problem that has haunted Indonesia throughout its history and become a central
focus of national development because poverty is the root of various problems. In 2022, Central Sulawesi is one of
Indonesia's ten provinces with the highest percentage of poor people. To determine poverty alleviation policies on target,
the Government needs to pay attention to the characteristics of each region because it has different characteristics.
Therefore, this research aims to group 13 regencies and cities in Central Sulawesi based on poverty levels in 2022 using
the Average Linkage method with Principal Component Analysis (PCA) to support the government's efforts to reduce
poverty rates. The factors used in measuring poverty levels as a basis for grouping are the number of poor people,
poverty depth index, human development index, Gini ratio, poverty severity index, and open unemployment rate. Two
clusters were formed from the results of this research. The first cluster is the cluster with the highest poverty rate, which
consists of 12 regencies, namely Banggai Kepulauan, Banggai Laut, Tojo Una-Una, Buol, Morowali Utara, Parigi
Moutong, Banggai, Poso, Donggala, Toli-Toli, Morowali, and Sigi. Meanwhile, the second cluster has the lowest poverty
level, consisting of one city, Palu City.

Keywords— Central Sulawesi Province, Average Linkage Method, Principal Component Analysis, Poverty Level

I. INTRODUCTION

Indonesia has a population reaching 277,749,853 people in 2022, making it the fourth most populous country in the world.
However, the significant population in Indonesia has led to various issues, including poverty. Poverty in Indonesia results from
injustice and inequality in distributing the well-being of the people. Data from BPS (2023) indicates that in September 2022, the
number of poor people in Indonesia reached 26.36 million, with the Central Sulawesi Province being one of the ten provinces
with the highest percentage of impoverished population [1].

Central Sulawesi faces severe challenges in terms of poverty. According to a report from the Indonesian Minister of Human
Development and Culture, the level of extreme poverty in the Central Sulawesi Province is relatively high, with the number of
poor people reaching 389,710 in September 2022, experiencing a significant increase. This phenomenon highlights the need to
improve poverty alleviation strategies, especially in Central Sulawesi, which has distinct characteristics [2].

Efforts to address poverty issues in Central Sulawesi can be done with this approach cluster analysis with the average linkage
method. Cluster analysis is a multivariate technique that allows for grouping objects based on their characteristics. To conduct
cluster analysis, the PCA method is employed to address the violation of multicollinearity assumptions. The results of this
grouping will provide better insights into tackling poverty issues in Central Sulawesi, which presents unique challenges in
achieving poverty reduction targets by 2030 [3]. Therefore, the researcher is grouping regencies/cities in the Central Sulawesi
Province based on the poverty level using the Average Linkage Method with Principal Component Analysis (PCA) for this
research.
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II. MATERIALS

A. Average Linkage Method

The Average Linkage Method is a clustering process based on the average distance between objects [4]. The
average linkage method uses the closest distance, and this method can be used to group objects or variables. The
algorithm in this method is as follows.

1) Determines the object corresponding to the closest distance in the distance matrix D = {d;; }. After that,

combining the corresponding U and V objects is the obtained cluster (UV). Next, calculate the distance
between the cluster (UV) and the unconnected object (W) using the following formula.

_ Zilkdik
dwvw = 30 (D
dimana :
dwvyw : Number of objects in the cluster (UV)
dix : Distance between objects i in the (UV) cluster dan & in the W cluster
Nyy : Number of objects in the cluster (UV)
Ny, : Number of objects in the cluster (W)

After that, recalculate the new distance matrix by deleting rows and columns corresponding to clusters
U and V, adding rows and columns for the distance between clusters (UV) and the remaining clusters.
2) Repeat step 2 until it forms into 1 cluster.

B. Principal Component Analysis

Principal component analysis, or PCA, is a multivariate analysis technique that transforms original correlated
variables into new variables that do not correlate by reducing them so that they have fewer dimensions but absorb
some of large amount of variance from the initial data without losing the information contained [5]. Selecting the
main components can be done in 3 ways: selecting the main components with a cumulative diversity value of
80%, selecting eigen values greater than 1, and finally by looking at the scree plot. However, some experts
recommend that when selecting a main component, it would be better to look at the eigenvalue that has a value
greater than 1 [6].

1. METHODS

A. Research Data and Variables

The data used in this study are secondary data sourced from the Central Statistics Agency's website and the
publication "Provinsi Sulawesi Tengah Dalam Angka 2023" in the form of a book. This research utilizes poverty-
level data for the year 2022 based on districts/cities in the Central Sulawesi Province. The population and sample
in this study consist of 13 regencies/cities in the Central Sulawesi Province. The variables used include the number
of poor people (Xi), poverty depth index (Xz2), human development index (X3), gini ratio (X4), poverty severity
index (Xs), and open unemployment rate (Xe).

B. Data Analysis

The data analysis in this research uses the Average Linkage method with Principal Component Analysis (PCA)
assisted by RStudio software. The following are the analysis steps conducted in this research: (1) Data collection
and input into RStudio. (2) Describing the data using descriptive statistical analysis. (3) Standardizing data by
transforming it into z-scores. (4) Testing the assumptions of sample sufficiency and multicollinearity. (5)
Applying the PCA method to address multicollinearity issues. (6) Determining similarity measures using the
Euclidean distance. (7) Implementing the average linkage algorithm. (8) Determining the optimal number of
clusters using silhouette width. (9) Obtaining cluster results from the average linkage analysis with PCA. (10)
Visualizing the clustered data on a map. (11) Interpretation and concluding.

IV. RESULTS AND FINDINGS

A. Cluster Analysis Assumption Test

1) Sample Adequacy Test
Table 1. Kaiser Meyer Olkin (KMO)
Variable X1 Xz X; Xy X; Xs Overall
KMO 0,55 0,69 0,70 0,65 0,66 0,81 0,68

Table 1 shows that the overall KMO value is 0.68. From the results of each variable and overall KMO>
0.5, it can be concluded that the sample we used is representative, which means our sample represents the
population, so it is appropriate to carry out cluster analysis.
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2) Multicollinearity Test

Table 2. Bartlett’s Test of Sphericity

Chi-Square

Df

P-Value

45,11

15

7,355 x 107

Based on Table 2, the results of the multicollinearity test show p-value = 7,355 x 107, which means that
with a significance level of 5%, the p-value (7,355 x 107°) < a(0.05). It indicates that there are symptoms of
multicollinearity in the variables X1, Xz, X3, X4, X5, X¢. Therefore, we can proceed to principal component

analysis (PCA) testing to overcome multicollinearity violations.

B. Principal Component Analysis

Table 3. Principal Component Analysis (PCA)

Component 1 2 3 4 5 6
Eigen values 3,51 1,45 0,55 0,30 0,13 0,07
Total Cumulative Variance (%) | 58,48 | 82,67 | 91,75 | 96,72 | 98,85 100

The criteria used in determining PCA are seen from eigen values of more than 1(4 > 1). Based on the results
of the principal component analysis in Table 3, it was obtained that the number of PCs formed was two PCs,
namely PC1 and PC2 with variance of the six variables by 82.67%. After obtaining the formed PC, the distance
is measured to carry out cluster analysis.

C. Distance Measures

Table 4. Euclidean distance between pairs of objects

Regency/City Banggai Island Banggai Palu City
Banggai Island 0 2,30 5,79
Banggai 2,30 0 3,51
Banggai Laut 0,24 2,36 5,86
Morowali Utara 0,80 2,14 5,60
Palu City 5,79 3,51 0

Based on Table 4, it can be seen that one of the values we marked in red indicates that Banggai Laut Regency
and Banggai Kepulauan Regency have the closest distance with a distance of 0,24. It indicates that Banggai Laut

Regency and Banggai Kepulauan Regency have similar characteristics in terms of poverty levels.

D. Clustering Metode Average Linkage

Heght

Kota Pal

Cluster Dendrogram

Fig. 1. Dendrogram Clustering Result

Based on Figure 1, it can be seen that a combination of objects that are the closest in distance will be combined
to form a group containing objects with similar characteristics. From the dendrogram of clustering results using
the average linkage method, it is possible to form 2 clusters, 4 clusters, or even 6 clusters, so it is necessary to
determine the optimum number of clusters to be formed.

E. Determination of the Optimum Number of Clusters

Optimal number of clusters

Average siihouete widh

2

5 6 7
Number of clusters k

8 9 10

Fig. 2. The Optimum Number of Clusters with Silhouettes Method
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Based on Figure 1, it can be seen that the average silhouette width obtained has the most significant value at
number 2. This shows that the optimum number of clusters formed in our research is 2 clusters

F. Cluster Division with the Optimum Number of Clusters

Cluster Dendrogram

=

-

j
:

Poso

Height
Kota Palu
itoli
Jaua

Banggai
onggala

Tojo Una-una

Banggal Laut
Morowall Utara

Banggai Kep

Fig. 3. Dendrogram of Cut-Off Results

Based on Figure 3, it can be formed based on the cut-off results we have carried out; 2 clusters were formed.
Cluster 1 consists of 12 regencies, namely Banggai Island, Banggai Laut, Tojo Una-Una, Buol, North Morowali,
Parigi Moutong, Banggai, Poso, Donggala, Toli-Toli, Morowali, and Sigi, which are coloured green in the box,
and Cluster 2 consists of 1 city, Palu City, which is coloured pink in the box.

G. Group Profiling
Table 5. Characteristics of Each Cluster Based on Average
Cluster X, X, X; X, Xs X6 The Average of All Variables except X3

1 30,13| 2,10 | 6828 | 027 | 059 | 2,69 7,16
2 26,75] 0,94 82,02 | 036 ] 025 | 6,15 6,89

Based on Table 5, the characteristics of each cluster are obtained, wherein the table, the red color indicates
the highest value. Overall, this average does not involve the human development index (X3), because X3 has a
negative relationship with poverty. Meanwhile, Xi, X2, X4, Xs, and X6 have a positive relationship. Briefly,
Cluster 1 consists of 12 regencies whose poverty level is at the highest level at 7.16. Meanwhile, Cluster 2
comprises one city with the lowest poverty level of 6.89.

V. CONCLUSIONS

Based on the results of cluster analysis using the average linkage method with principal component analysis.
The characteristics of cluster 1 show that this cluster has the highest poverty level compared to cluster 2. Cluster
1 consists of 12 regencies which have variables for the number of poor people (X1), poverty depth index (Xz2), and
poverty severity index (Xs) with the highest average compared to cluster 2. Meanwhile, cluster 2 only includes
Palu City with the highest average human development index (X3), Gini ratio (X4), and open unemployment rate
(X6) compared to cluster 2.
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