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Welcoming Remarks by General Chair the 7" ICSE 2025
Dear distinguished guests, respected speakers, reviewers, and participants,

It is my great pleasure to welcome all of you to The 7th International Conference on Science and
Engineering (ICSE 2025). This annual academic forum serves as a vital platform for scholars,
researchers, and professionals from to exchange ideas, share their latest research findings, and
strengthen international collaborations in the fields of science, technology, and engineering.

This year’s theme emphasizes innovative strategies for addressing the challenges of climate change. In
an era where sustainability and technological advancement must go hand in hand, ICSE 2025 seeks to
encourage interdisciplinary dialogue and inspire actionable research that contributes to global solutions.

Through this conference, we hope to foster not only intellectual exchange but also meaningful
connections that will continue to grow beyond these sessions. We extend our gratitude to all contributors
including authors, reviewers, committee members, and partners. All of colleagues whose dedication

and collaboration have made this event possible.

We wish all participants a productive and inspiring conference. May the discussions and insights shared
here pave the way for stronger cooperation and innovative breakthroughs for a better future.

Thank you and welcome to ICSE 2025.

Warm regards,

Dr. Eka Sulistiyowati
Chairperson of ICSE 2025
State Islamic University Sunan Kalijaga Yogyakarta Indonesia
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The 7th ICSE 2025

On behalf of the Conference Organizing Committee, we warmly invite you to
participate in the 7th International Conference on Sciences and Engineering (ICSE). The ICSE
2025 Conference will be held in an online format via Zoom. This conference offers a platform
for delegates to exchange new ideas directly, enabling leading academics, scientists, and
researchers to share their experiences and research findings across various scientific,
engineering, and technological fields. Their contributions play an important role in advancing
knowledge in these areas. We would like to express our gratitude to all presenters and
participants for attending this conference and to the organizing committee for their efforts in
ensuring its success. We also thank the reviewers for their valuable work in maintaining the
quality of the articles presented. Our sincere thanks to all our sponsors for their invaluable
support, which has greatly contributed to the success of the event.

Venue

The conference will be conducted fully online via Zoom on December 3th, 2025.

Topics of Interest

Physics, Energy, and Materials Science

Sustainable Chemistry and Processes

Biology and Biotechnology for Sustainability

Advanced Biomedical and Health Sciences

Interdisciplinary Engineering, Architecture, and Mathematics
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Network & Lecturer of President University

Assoc. Prof. Ts. Dr. Muhammad Hafidz Fazli Dr. Arifah Khusnuryani, S.Si.,M.Si.
bin Md Fauadi
Dean, Faculty of Artificial Intelligence and Cyber Asst. Prof. in Biology, Faculty of

Security (FAIX) University Teknikal Malaysia Melaka Science&Technology, UIN Sunan Kalijaga
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Abstract

Cercospora spp. cause destructive foliar diseases in several important horticultural crops,
including corn. Biocontrol is one of the strategies to manage phytopathogens without causing
environmental problems and resistance. This study evaluated endophytic bacteria from
jamblang (Syzygium cumini) leaves for their potential to suppress Cercospora sp. in vitro. The
pathogen was isolated from gray leaf spot (GLS) symptomatic leaves and morphologically
characterized. Five endophytic bacterial isolates were obtained, all confirmed as non-
pathogenic through hypersensitivity testing. Isolate EDJ3 showed the highest antagonistic
ability against Cercospora sp. at 37.7%. Cross-streak assays showed that all isolates were
compatible for consortium use, except EDJ1 and EDJ2. Pathogenicity tests demonstrated the
fulfillment of Koch’s postulates, with inoculated plants reproducing GLS symptoms. Jamblang
leaf endophyte EDJ3 is a promising biocontrol agent against Cercospora sp. the causal agent
of GLS.

Keywords: Endophytic bacteria, Syzygium cumini, Cercospora sp., Gray leaf spot,
Biocontrol, Antifungal activity
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Abstract

Mount Merbabu National Park (TNGMb) is a strategic conservation area with high
biodiversity. However, the park faces serious challenges, including recurring forest fires and
conflicts between wildlife, particularly long-tailed macaques (Macaca fascicularis), and
farmers in the surrounding buffer zones. These issues require a collaborative approach
involving local communities to maintain ecological integrity while supporting socio-economic
resilience. Study aims to strengthen the role of local communities, specifically the Panji
Kinasih Forest Farmers Group (KTH), through enhanced capacity in local endemic plant
seedling production and education on human—wildlife conflict mitigation.Research methods
adopt a participatory ethnology-based conservation approach, including: Technical training in
seedling production to enhance community skills in propagating endemic plant
species,Institutional capacity building of KTH through group management, role allocation,
Education on human—wildlife conflict mitigation, including strategies for prevention and
management of wildlife interactions. Participatory observation and documentation to analyze
social patterns, conservation practices. Expected outcomes include improved institutional
capacity of KTH, increased quantity and quality of local seedlings, and reduced human—
wildlife conflicts. Based on these findings, a community-based conservation collaboration
model is recommended, integrating local empowerment and conflict mitigation strategies,
which can be replicated in other conservation areas to support sustainable development.

Keywords: Conservation, Mount Merbabu National Park, Local seedling production, Human—
wildlife conflict mitigation, Community empowerment
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Abstract

Ralstonia solanacearum species complex (RSCC) is the causal agent of bacterial wilt disease,
characterized by a broad geographical distribution and a wide host range. Identification of
uncommon host and biovar characterization are key components for accurate diagnosis and
epidemiological determination in the field. This study evaluated race and biovar of R.
solanacearum 1isolated from patchouli stem (Pogostemon cablin Benth.). The isolate,
designated RN12, was identified based on morphological and biochemical traits, with
pathogenicity confirmed by a hypersensitivity test on tobacco. RN12 utilized disaccharides
(sucrose, maltose, lactose) and hexose alcohols (sorbitol, mannitol), classifying it as biovar 3.
Host range testing showed RN12 caused wilting on chili, eggplant, and tomato, but not on
banana, with disease incidence of 100% and disease index values of 66.67%, 33.33%, and
73.33%, respectively. The isolate was thus identified as race 1, biovar 3. This study enhances
understanding of R. solanacearum diversity and host adaptation in Indonesia, emphasizing the
need for monitoring and resistant cultivar development to ensure sustainable wilt management.

Keywords: Bacterial wilt, Ralstonia solanacearum, Pogostemon cablin Benth., patchouli, race,

biovar
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Abstract
The brantas river is the largest river in east Java that flows from upstream and unfortunate cities

to downstream surabaya and sidoarjo. It plays a vital role as a vital natural resource that sustains
the needs of those around it. Rivers play an important role on the river's edge, serving as a
transitional area between the acupuncture and the terrestrial. It boasts a unique and specific
ecosystem called the riparian zone. At this preliminary study, it aims to explore the biodiversity
of the vegetation in the river's border zone and identify previous studies on the brantas river.
The study employs a mixed (quantitative and qualitative) approach. Exploration, inventory of
vegetation, field observations, and environmental analysis had been carried out the previous
year. Meanwhile, studies of river ecology function and environmental literacy concepts have
been conducted over the past three months. This research is based on research from scientific
(digital libarary) articles at some unfortunate universities. Research into the riparian brantas
ecosystem indicates that the river's bank plays a key role asa mainstay of ecological balance
and biodiversity. The exploration of the riparian vegetation shows significant potential in
support of the stability of environmental quality. Riparian vegetation also serves as a natural
medium that reduces pollution levels. Vegetation ACTS as a biofilter, absorbing heavy metals,
overnutrition, and organic waste, making it possible for the quality of the water to heal
naturally. Besides ecological improvement functions, riparian ecosystems also have strategic
value as eco-education media and literacy for communities, schools, and communities. Thus,
the riverside/riparian ecosystem not only serves as an ecological fortress for the brantas river
but also as a learning platform to strengthen awareness of the conservation and sustainability
of biodiversity.

Keywords: Brantas, Biodiversity, Riparian, Ecosystem, Education.
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Abstract

Rivers play a crucial role in the lives of surrounding communities. In the Special Region of
Yogyakarta (DIY), rivers function not only as watersheds but also as vital natural resources
that contribute significantly to maintaining ecological balance and supporting social life. The
local philosophy of hamemayu hayuning bawono reflects a cultural responsibility to protect
river ecosystems. However, scientific research on rivers in Yogyakarta remains limited and
unevenly distributed. This study aims to analyze the distribution, thematic orientation, and
intensity of river ecosystem research in DIY through a systematic literature review. A digital
search using the keyword “Yogyakarta river” yielded 737 articles, of which only 15 met the
screening criteria and were included in the analysis. These studies covered 12 rivers, with
Winongo being the most frequently studied, followed by Gajahwong, Code, and Bedog. The
majority of research focused on hydrology, water quality, and watershed management,
indicating a tendency toward technical and monitoring-oriented studies. In contrast, topics
related to biodiversity, riparian vegetation, and the ecological impacts of anthropogenic
activities received limited attention. This finding reveals a thematic gap and emphasizes the
need for future research that adopts an ecological and conservation-based perspective.
Strengthening these aspects is essential to support more integrated and sustainable river
management in Yogyakarta.

Keywords: ecosystems, rivers, literature, sustainable environment, Yogyakarta
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Abstract

Rhacophorus catamitus is an endemic frog species from Indonesia. The skin of this frog
harbors diverse microbes that may protect it from pathogen attacks by producing secondary
metabolites. This initial study aimed to characterize bacterial isolates both microscopically and
macroscopically to explore their potential as beneficial microbes. Isolation and purification
were carried out using the streak plate method on TSA medium. Ten bacterial isolates were
obtained from the dorsal and ventral skin surfaces, predominantly forming white colonies with
varied edge morphologies. The isolates consisted of both Gram-positive and Gram-negative
bacteria with coccoid and rod-shaped cells. The results of this initial study indicate
morphological and cellular diversity among the isolates, further study is required to evaluate
their potential as biological control agents against frog-associated pathogens.

Keywords: Rhacophorus catamitus, skin microbiota, morphological characterization,
biological control potential
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Abstract

The Purwodadi Botanical Garden is one of Indonesia’s most important ex situ conservation
centers, preserving the diversity of tropical lowland dry-area plants. A reinventory of
collections was carried out to update biodiversity data and assess species' potential to support
further research programs, particularly the development of local phytoaccumulator plants. This
study aims to analyze changes in collection composition between 2024 and 2025, examine the
geographical distribution of collection origins across Indonesia, and identify plant species with
potential as phytoaccumulators. Data analysis revealed an increase in the number of species
from 1,833 in 2024 to 2,623 in 2025, while the number of specimens decreased from 11,061 to
10,195. Family-level diversity showed several dominant families that contributed substantially
to the rise in species numbers. The geographical distribution of collections was visualized on a
map of Indonesia to illustrate the regional origins of the collected species. In addition, twelve
local plant species with potential as phytoacumulator were identified, namely Terminalia
catappa, Ceiba pentandra, Ficus elastica, Pterocarpus indicus, Cerbera manghas, Spathodea
campanulata, Mimusops elengi, Albizia saman, Polyalthia longifolia, Bauhinia purpurea,
Filicium decipens, and Syzygium polyanthum, which can be utilized in phytoremediation and
environmental conservation programs.. The results of this study represent an initial step toward
creating a database of local phytoaccumulator species in Indonesia and provide a foundation
for further research and collection management focused on ecological function and
sustainability.

Keywords: biodiversity, geographical distribution, phytoaccumulator, purwodadi botanical
garden, reinventory
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Abstract

Halal food is essential for Indonesian Muslims, as it must come from halal ingredients and be
processed properly to avoid pork contamination. Meatballs are among the popular foods in
Indonesia, including in Yogyakarta, and as processed meat products they have the potential to
be contaminated with pork, raising concerns regarding food halalness. This study aimed to
identify pork contamination in beef-meatballs in Yogyakarta using a pork-detection Kkit.
Samples were randomly collected in Sleman Regency, Bantul Regency and Yogyakarta City,
comprising 23 meatball samples, one pork sample (positive control) and one beef sample
(negative control). Analyses were conducted at the Genetics Laboratory, Integrated Laboratory
of UIN Sunan Kalijaga Yogyakarta using an Xema-brand pork detection kit. (rapid test). Data
were analyzed descriptively. All the meatball samples tested negative (—) for pork
contamination using the detection kit. It can be concluded that all meatball samples tested were
free from pork contamination.

Keywords: beef, halal, meatballs, pork detection kit, rapid test
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Abstract

The use of high-capacity sound systems known as “Sound Horeg” has become part of the
entertainment culture in Indonesia, especially in East Java. However, this phenomenon raises
serious concerns about the impact of extreme noise exposure on health, especially hearing. This
study aims to explore in-depth experiences and identify potential long-term risks experienced
by individuals exposed to noise, focusing on adolescents and young adults (aged 15-25 years),
as this age group is the main consumer of loud music and community events that use extreme
noise such as Sound Horeg. Hearing damage at this productive age will have a long-term impact
on careers, education, and the future of the nation in the coming years, and is contrary to the
goals of sustainable development. This study uses a qualitative approach with in-depth
interviews and participant observation in a case study context. This research is highly relevant
in providing an initial overview of the impact of Sound Horeg, which is classified as noise
pollution. The results of this study are expected to form the basis for formulating regulations
and sustainable health education programs for the community in the region, thereby realizing
sustainable development in accordance with SDGs 3.

Keywords: Extreme Noise, Hearing Impairment, Sound Horeg, Sustainable Health
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Abstract

Climate change has intensified global challenges, with rising temperatures and unpredictable
humidity levels directly affecting industrial operations, particularly in the storage of rubber and
latex-based products such as gloves. Improper storage conditions accelerate material
degradation, resulting in increased defect rates and greater industrial waste, which undermines
both product quality and environmental sustainability. At PT. Citra Sarungtangan Indonesia,
such conditions have led to product defect rates of up to 25%, far exceeding the company’s
tolerance threshold of 5%. To address this issue, this study proposes the development of an
IoT-based smart warehouse system designed to monitor and control temperature and humidity
in glove storage facilities, thereby supporting sustainable industrial practices under climate
change pressures. The system integrates NodeMCU ESP8266, DHT22 sensors, and the MQTT
protocol to enable real-time monitoring and automatic environmental control, with the DHT22
sensor calibrated against a standard thermohygrometer for accuracy validation. Experimental
results show that the system successfully maintains optimal warehouse conditions, significantly
reducing product defects, while system testing confirms 100% data transmission accuracy,
rapid response times, and high reliability across multiple MQTT brokers. The calibrated
DHT22 sensor achieved accuracies of 99.7% for humidity and 97.9% for temperature,
validating its suitability for industrial applications. Overall, the system enhances warehouse
efficiency through remote monitoring, reduction of human error, and optimization of storage
conditions, while contributing to resource efficiency and sustainability in the era of climate
change. Future improvements should focus on scalability, energy efficiency, and offline
operational capability.

Keywords: IoT, Smart Warehouse, Climate Change, Temperature and Humidity Monitoring
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Abstract

The production of high-quality graphite precursors is essential for synthesizing advanced
carbon materials like graphene. This study develops a sequential acid-alkaline purification
protocol to upgrade complex natural graphite ore into a suitable precursor for graphene-based
applications. Mineralogical analysis confirmed a complex composition dominated by graphite
alongside major quartz and accessory metal oxides. A primary acid treatment (H2SOa, H20,
NaNO:s) demonstrated remarkable selectivity, removing 67% of iron oxides and 98.6% of
calcium-bearing minerals. This step increased the carbon content from 45.18% to 53.85% and
enhanced graphite crystallinity, as evidenced by intensified XRD peaks. A subsequent alkaline
treatment with NaOH was employed to address the concomitant increase in silica and alumina,
effectively dissolving these silicate impurities through well-defined reaction mechanisms. The
two-stage process successfully eliminates the major mineral contaminants that hinder
subsequent synthesis routes. The final purified graphite product, characterized by its high
carbon content and improved structural order, is positioned as an optimal starting material for
the top-down synthesis of graphene derivatives for improving energy storage materials
performance. This work establishes a viable pathway for valorizing complex natural ores into
high-value graphite precursors, directly supporting the scalable production of graphene-based
materials.

Keywords: natural graphite, graphite purification, graphene oxide, selective
demineralization, battery materials
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Abstract

Sumedang Regency is one of the areas in West Java Province with a high frequency of
landslides. This condition is not only caused by high rainfall, but is also influenced by low rock
density due to weathering processes occurring in the subsurface soil layers. Variations in
subsurface rock density can be observed through gravity measurements. This study aims to
identify potential landslide zones based on gravity data analysis. The method used is a passive
geophysical method in the form of gravity surveying, utilizing Complete Bouguer Anomaly
(CBA) data from the Bureau Gravimétrique International (BGI). Separation of the regional
gravity anomaly from the CBA was performed using the upward continuation technique, while
the residual anomaly was obtained by subtracting the regional gravity anomaly from the CBA.
The results show that the regional gravity anomaly values range from 158 mGal to 191 mGal,
while the residual anomaly values range from —16 mGal to 11 mGal. The low residual anomaly
values in the districts of Cibugel, Cimalaka, Cimanggung, Cisitu, Pamulihan, Tanjungmedar,
South Sumedang, and Wado indicate low rock density, which significantly contributes to
landslide occurrence. This study successfully provides preliminary information on subsurface
conditions in Sumedang Regency as an effort to mitigate landslide disasters and serves as a
reference for further research. However, the limitation of this study lies in the ability to
precisely estimate rock density values, so further research is needed by integrating active
geophysical methods such as the geoelectrical method.

Keywords: geophysics, gravity method, landslide, mitigation, rock density
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Abstract

Current Electronic Health Record (EHR) systems face significant challenges regarding data
fragmentation, interoperability, and security. Blockchain technology presents a promising
paradigm for creating decentralized, secure, and patient-centric EHR management systems,
leveraging its inherent immutability and cryptographic security. However, practical
implementation is hindered by conventional challenges such as scalability and regulatory
compliance. A more fundamental threat emerges from quantum computing, which could break
the public-key cryptography (e.g., ECDSA) underpinning current blockchain security. In
response, Post-Quantum Cryptography (PQC) offers a crucial defense, but its integration
introduces severe performance trade-offs. PQC algorithms, such as CRYSTALS-Dilithium and
Falcon, feature significantly larger key and signature sizes than current standards, which
directly degrades vital blockchain performance metrics, including transaction throughput
(TPS), latency, and storage requirements. This analysis identifies a critical research gap at the
intersection of quantum-resistant security and practical system performance. The report
culminates in formulating specific, quantitative research problems aimed at: (1) modeling the
performance impact of various PQC algorithms on EHR blockchain architectures, (2)
investigating architectural mitigation techniques to offset PQC overhead, and (3) analyzing the
resilience of different consensus mechanisms under PQC's computational load. Ultimately, this
work provides a clear roadmap for future research focused on designing blockchain
architectures that are not only secure against quantum threats but also performant enough for
real-world healthcare applications.

Keywords: Blockchain, Electronic Health Records (EHR), Post-Quantum Cryptography
(POC), Cybersecurity, Scalability.
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Abstract

Joining dissimilar AA6061 aluminium and AZ3 1B magnesium alloys via Friction Stir Welding
(FSW) ofters significant potential for weight-saving applications in the transportation industry.
However, the primary challenge of this process is the formation of brittle intermetallic
compounds (IMCs), predominantly AlsMg. (B) and Ali.2Mgi7 (y), at the joint interface. The
presence of a continuous and thick IMC layer significantly deteriorates the mechanical integrity
of the weld, leading to brittle fracture and reduced tensile strength and ductility. This literature
review aims to analyze strategies for controlling the formation and growth of IMCs and their
direct correlation with the resulting mechanical performance of the joint. The discussion
critically focuses on the influence of key FSW process parameters, including rotational speed,
travel speed, tool offset, and material positioning configuration (advancing/retreating side), on
the thermal cycle and material flow dynamics, which ultimately determine IMC morphology
and thickness. Furthermore, this review explores the effectiveness of advanced techniques such
as auxiliary heating, ultrasonic vibration, and most notably—post-process cooling strategies—
in suppressing IMC growth by modifying the cooling rate. The causal relationship between
IMC characteristics (thickness, continuity, and type) and mechanical properties (tensile
strength, elongation, hardness, and toughness) is thoroughly analyzed. This review concludes
that an integrated approach, combining parameter optimization with proactive post-weld
thermal management, is the key to producing superior AA6061-AZ31B joints characterized by
the thinnest and most fragmented IMC layer, thereby maximizing mechanical performance.

Keywords: Friction Stir Welding, AA6061, AZ31B, Intermetallic Compounds, Mechanical
Properties, Review.
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Abstract

Maintenance is one of the important elements in maintaining the stability of the machine for
the smooth production process, in the manufacturing industry, one of which is the heavy
equipment manufacturing industry. The problem faced in this study occurs on the M110S-2
Trimming Press machine at heavy equipment company which shows a high frequency of
breakdowns due to the absence of maintenance scheduling that considers the ideal component
age. This study aims to propose maintenance scheduling intervals on critical machine
components using the age replacement method and with the help of 80/20 pareto tools. The
research method used is quantitative with secondary data collection through the Company's
historical data. Age replacement is used to determine the ideal inspection and replacement
interval, while the pareto 80/20 tool is used to determine the critical components of the
machine. The results of the study provide an ideal maintenance schedule for critical
components of the M110S-2 Trimming Press machine based on the age of the components that
are able to minimize the number of breakdowns in the company.

Keywords: Age Replacement, Critical Components, Maintenance
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Abstract

The local shuttlecock industry should play a strategic role in supporting the sustainability and
development of national badminton. While e-commerce can expand marketing reach,
inconsistent product quality remains a major obstacle. Negative consumer reviews highlight
issues such as feathers falling out quickly, low stability, and poor head durability, emphasizing
the need for quality improvement. However, multiple production stages complicate decision-
making for manufacturers. To address this complexity, the present study aims to extract
customer complaint keywords from negative reviews and integrate them with the Operation
Process Chart (OPC). The objective is to identify sources of quality problems in shuttlecock
production and support corrective decisions. A total of 10,000 reviews from Shopee,
Tokopedia, and Lazada were collected using web scraping. A text mining-based content
analysis was applied to categorize main complaints, which were then mapped onto the OPC to
trace relevant production processes. The results showed that 80% of complaints were
concentrated in five main categories: disappointing products (20%), feathers falling out or
breaking easily (18%), not durable (16%), unstable (15%), and broken cork (9%). Because the
categories of “disappointing product” and “not durable” were too broad and lacked technical
specificity, they were excluded from further tracing. The three remaining complaints were then
analyzed using the specify point of occurrence technique based on Toyota Business Practices
to identify critical production stages. Ultimately, this study demonstrates that integrating
customer complaints with OPC provides a new analytical framework to support decision-
making and improve shuttlecock product quality.

Keywords: Shuttlecock, product quality, customer complaints, operation process chart
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Abstract

Local shuttlecock craftsmen have started to use e-commerce for marketing. However,
consumers often do not have positive shopping experiences. Even high-quality products lose
out if service is poor, reducing satisfaction and sales. To find the right service improvements,
use consumer reviews on e-commerce platforms as the main information source. This study
aims to identify the most common consumer complaints through text analysis, determine root
causes using fishbone diagrams, and provide recommendations to improve e-commerce
services for local shuttlecock products based on these analyses. This research follows four
systematic steps: (1) Describe the shuttlecock e-commerce service ecosystem, (2) Identify key
consumer complaints using text analysis and a classification tree, (3) Map root causes with a
Fishbone Diagram, and (4) Link dominant complaints to the ecosystem map to generate service
improvement recommendations. The study finds that most complaints concern 'damaged
packaging/denting,' caused by missing packaging SOPs, inadequate protective materials, and
poor coordination among sellers, logistics, and couriers. In summary, combining text and root
cause analysis effectively identifies complaint sources and sets service priorities.
Recommendations include implementing required packaging standards, adding 'Handle With
Care' labels, training couriers, and creating an integrated feedback system to boost customer
satisfaction and competitiveness.

Keywords: e-commerce, Text Analysis, Consumer Reviews, Shuttlecock, fishbone
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Abstract
This study introduces an innovative predictive maintenance system for induction motors (IM)
in gas operation plant, utilizing combination advanced deep learning models namely
Variational Autoencoders (VAE), TACTICS (Transformer-Attentional Copulas for Time
Series), and Bidirectional LSTM (BILSTM). The hybrid approach is designed to improve
estimation of early warning failure detection by utilizing sensor data such as vibration and
winding temperature gathered from multiple machines in gas operation. The proposed
framework effectively addresses key challenges in current maintenance strategies by offering
precise early warning signals for motor failures and optimizing when maintenance should be
scheduled. Practical trials involving three different machines showcase the model’s capability:
for Machine A, the system gave an early failure alert about six days in advance, with prediction
accuracy reflected in mean R-squared (R?) values as high as 0.95 for both temperature and
vibration metrics. Machine B’s predictions were even more precise, with alerts just a minute
before the incident, also achieving a mean R? 0f 0.95. The integrated VAE-TACTICS-BILSTM
setup enabled the detection of failure events well ahead of time, allowing maintenance teams
to respond before unplanned breakdowns occurred. The approach delivered strong
performance, with R? values up to 0.99 and consistently low Root Mean Square Error (RMSE)
and Mean Square Error (MSE) across both vibration and temperature data streams. By
supporting earlier intervention, the system reduced unexpected downtime and improved the
overall reliability of critical machinery in demanding industrial environments. The study
strongly supports predictive maintenance as complementary of the existing preventive
maintenance to enhance safety of the people, machines and reduce operational cost impact.

Keywords: Induction Motor, Variational Auto Encoder, Induction Motor, Oil and Gas, Deep
learning
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Abstract

The carbonated beverage industry continues to grow in line with the increasing practical
lifestyle of modern society. One of the main challenges in the packaging of soda products is
the inability of the lid of the cans to maintain carbonation pressure after opening, which leads
to a decrease in taste quality and consumer experience. This research aims to design innovative
and functional soda can lid products using the Quality Function Deployment (QFD) approach.
Data was collected through the distribution of questionnaires to 10 respondents of soda
beverage consumers to identify their main needs and preferences. The results of the House of
Quality analysis show that product precision, ease of use, and material safety are the three
technical specifications with the highest importance value. The developed design emphasizes
the use of food-grade HDPE materials, ergonomic shapes, and a seal system to prevent leakage
and maintain carbonation. The design concept also considers the ease of use with just one hand
as well as the visual aspects that are in harmony with the packaging. This study shows that the
QFD approach is effective in translating consumer needs into technical specifications that can
be applied practically in product development. The implementation of this design is expected
to be able to increase consumer satisfaction and loyalty to soft drink products.

Keywords: QFD, packaging design, soda can lid, carbonation, House of Quality
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Abstract

Injection molding is a widely used manufacturing process for producing complex plastic parts
precisely and efficiently. However, traditional systems are often large, expensive, and energy-
demanding, which limits accessibility especially for small-scale production and rapid
prototyping. The objective of this study is threefold: to design and construct a compact injection
molding machine; to determine its optimal process parameters; and to evaluate the performance
of conventional machined versus 3D-printed molds. The development of a compact benchtop
vertical ram-type machine with electric linear actuators and manual clamping was undertaken,
with the components of the machine being fabricated through CNC milling, manual turning,
welding, and 3D printing. The structural integrity of the material was verified via finite element
analysis (FEA), and its performance reliability was confirmed through repeated trials using
polypropylene (PP) pellets. The optimal parameters for producing consistent, high-quality parts
were determined to be an injection temperature of 170°C, a preheat duration of 10 minutes, a
mold hold time of 5 minutes, and an injection speed of 5.88 mm/s. The CNC-milled aluminum
mold demonstrated stable accuracy below 5% (an error range of 2.71-3.37%), whereas the
SLA resin mold exhibited higher and more inconsistent errors (an error range of 3.36-5.97%).
Despite minor flash defects, the CNC mold maintained a good surface finish, whereas the SLA
mold suffered from incomplete filling and core fracture due to poor thermal conductivity. These

results substantiate the machine's viability as a cost-effective, small-scale production solution.
Keywords: Compact injection molding, linear actuator, finite element analysis, CNC mold,
3D-printed mold
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Abstract

The Preparation and Characterization of the Mechanical Properties of Composite Edible Films
Based on Potato Starch (Solanum tuberosum L.) and Beeswax has been done. This study aims
are to prepare and characterize the mechanical properties of edible films composite based on
potato starch and beeswax. This research analyzes the effect of varying beeswax concentrations
on the mechanical properties of the edible film. The process included preparing materials by
making the films with beeswax concentrations of 1%, 2%, and 3%; analyzing functional groups
using Fourier Transform Infrared (FTIR) spectroscopy, and testing its mechanical properties,
respectively. The edible films produced were colorless, slightly smooth surfaces, and has low
opacity. FTIR results showed the presence of OH, C—H, C=C, C-O (ester and ether), —CHs,
C=0 (ester), and aromatic C—H groups. The tensile strengths were 13.87 MPa, 16.06 MPa, and
7.68 MPa; elongation at break was 1.40%, 2.60%, and 1.75%; and modulus young was 9.88
MPa, 6.22 MPa, and 4.41 MPa, respectively. These results show that concentration of beeswax
affected the film's mechanical strength by changing the strength and flexibility of starch-based
edible films.

Keywords: Composite Edible Film, Potato Strach, Beeswax, FTIR, Mechanical Properties
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Abstract

Research has been conducted on the development and characterization of starch-based
biodegradable plastics using different starch sources and reinforcing agents. Two notable
studies focused on sweet potato starch and Kepok banana peel starch, respectively. The
research aimed to determine the effect of egg shell and commercial CaCO3 on the film’s
mechanical properties (thickness, tensile strength, elongation, and Young's modulus) and
functional groups. The methodology to preparations are, the first step is to prepare 3.5 grams
of kepok banana peel starch, 1.5 grams of cornstarch, glycerol 30% of the starch weight (1.5
grams), and a variation of filler CaCO3 0; 0,5; 1 and 2 grams. The mixture is stirred until it
forms a plastic gel. The plastic gel is then molded in a 20x20 cm aluminum mold and dried in
an oven at 50°C for 24 hours. The biodegradable plastic is then cooled for 1 day before being
removed from the mold for the next stage of testing. Film characterization are thickness, tensile
strength, elongation measurement. Statistical analysis using ANOVA (SPSS 25.0). The results
reported mechanical properties for films incorporating eggshell filler (thickness: 0.256 mm,
tensile strength: 4.75 N/mm?2, elongation: 25.11%, Young's modulus: 0.73 N/mm?2. Filler
significantly affected thickness (p=0.029), tensile strength (p=0.000), elongation (p=0.000),
and Young's modulus (p=0.003).

Keywords: Biodegradable Plastic, Kepok Banana Peel Starch, Mechanical Properties, CaCOs
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Abstract

The increased carbon dioxide (CO:) emissions resulting from the decomposition of CaCOs in
the cement industry have become one of the major causes of global climate change. Carbon
Capture and Utilization (CCU) technology via photocatalysis is one of the methods to reduce
these emissions, which can utilize Indonesia's abundant solar energy to convert CO: to valuable
fuels such as methanol in a sustainable manner. This study employs a theoretical and review of
literature approach to assess the potential application of TiO./g-CsNa photocatalysts in the
photocatalytic reduction of CO: to methanol in the Indonesian cement industry. Charge
separation and photon absorption in semiconductor catalysts achieve the photocatalyst
conversion process. TiO2 when used alone is limited by a wide band gap, whereas g-CsNa
possesses a high recombination rate. Formation of a TiO2/g-CsNa4 heterojunction may enhance
visible-light absorption and increase redox efficiency in CO: reduction. The TiO2/g-CsNa
architecture significantly lowers the band gap to below 2.6 eV, enhancing the visible-light
absorption spectrum, charge separation, and suppressing electron—hole recombination.
Indonesia also receives high solar irradiance of 4.669 kWh/m?/day, representing a vast photon
energy resource with minimum wavelength 477 nm well-suited for TiO/g-CsNa photocatalytic
systems. Theoretical calculation suggests that at an Apparent Quantum Efficiency (AQE) of
5%, the accessible methanol production would be 7.67 g/m*day. Overall, this study indicates
that the technology holds huge potential to contribute towards industrial decarbonization, but
installation cost and conversion efficiency are the key issues to be further researched and
guided by policies.

Keywords: Ti0./g-CsNs, Photocatalysis, CO: Reduction, Methanol Production, Cement
Industry
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Abstract

Insurance is an agreement between the insurer and the insured, under which the insured pays
premiums to the insurer in exchange for financial protection due to uncertain events in the
future. In whole life insurance, accurate premium reserve calculations are essential to ensure
the company can fulfil its obligation to pay benefits to policyholders. The calculation model
used in this research is the Canadian method, which calculates premium reserves based on the
difference between the present value of future benefits and the present value of future premiums
based on the principle of equivalence. This method calculates reserves at the end of each policy
year by considering interest rates and the probability of survival and death based on the
mortality tables used. This research aims to calculate and analyse the end-of-year annual
premium reserves for whole life insurance using the Canadian method with an assumed interest
rate of 2.5% and using the CSO 1941 mortality table for policyholders aged 45 and 50 years.
The research provides insights into the development pattern of premium reserves and serves as
a reference for insurance companies in determining premium policies and managing reserves
effectively. The results show that premium reserves increase progressively each year as future
premiums decrease and the probability of death increases. Furthermore, the older policyholders
have higher reserves due to shorter premium payment periods and high mortality risk. These
findings prove that the Canadian method is capable of producing stable, realistic reserve
patterns that are in line with actuarial principles.

Keywords: whole life insurance, premium reserve, Canadian method, mortality table,

equivalence principle.
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Abstract

Uncertainty in linguistic data presents a major challenge in multi-criteria decision-making. This
study explores a novel form of entropy on Pythagorean fuzzy sets as an objective measure of
uncertainty that satisfies the validity axioms of entropy. This entropy is integrated with the
TOPSIS method to systematically rank alternatives. The approach is applied to a case study on
selecting a site for an Integrated Waste Processing Facility to replace the Piyungan landfill,
based on criteria such as land use, water quality, topography, and distance from residential
areas. The evaluation was carried out by three decision-makers using linguistic terms converted
into Pythagorean Fuzzy Numbers. The results show that this approach can objectively generate
criterion weights and support more accurate decision-making.

Keywords: Pythagorean Fuzzy Sets, Entropy, TOPSIS, MCDM, Linguistic Uncertainty
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Abstract

This study presents the detailed investigation into the combined effects of thermal radiation
and the presence of magnetic field on Au-blood flow and heat transfer in a stenosed artery. In
this analysis, blood is taken as a Newtonian base fluid. The governing nonlinear partial
differential equations are solved using the finite element method. By identifying regions of
high velocity, enhanced heat transfer and low pressure, factors that potentially contributing to
plaque formation, the results of this study provide insights into the possible effects of stenosis
on blood flow patterns. It has been demonstrated that several developing parameters, including
the Reynolds number (Re), thermal radiation (Rd), nanoparticles volume friction (¢), Eckert
number (£¢), and Hartmann number (Ha), have a significant impact on the velocity profile,
wall shear stress, pressure gradient, and temperature distribution. The results of this study
demonstrate that the velocity decreases with increasing Re, Ha and ¢. Additionally, pressure is
found to decrease with increasing Re and ¢, but increases with Ha. Furthermore, temperature
rises with increasing Re, Ra, Ec and Ha, while it decreases with ¢. By altering the strength of
the applied magnetic field, the volume fraction of nanoparticles, and the radiation effect, it can
be used to regulate the blood flow rate, flow resistance, wall shear stress, and heating effect
during surgical procedures. The findings for stenosis are quite instructive and pertinent to the
domains of health sciences and biomagnetic applications.

Keywords: MHD, thermal radiation, Au-nanofluid, viscous dissipation, finite element
method
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Abstract

The megathrust earthquake threat along the southern coast of Java, with a potential magnitude
approaching M 8.9, has resurfaced in various official statements by experts from the Agency
for Meteorology, Climatology, and Geophysics (BMKG) and the National Research and
Innovation Agency (BRIN). Daerah Istimewa Yogyakarta (DIY), which lies directly across
from the South Java Megathrust segment is particularly vulnerable to significant earthquakes
and tsunamis. This vulnerability underscores the need for adaptive and well-planned mitigation
strategies. This research develops a graph-based evacuation model by employing the Floyd—
Warshall algorithm to identify optimal evacuation locations and strategic routes from high-risk
areas. The application of graph theory allows us to represent the relationships among
geographical, infrastructural, and demographic elements, enabling a systematic and efficient
analysis of evacuation routes. The research involved reviewing literature, collecting data, and
designing a graph model. The results of this research are expected to complement existing early
warning systems and serve as a decision-support tool to enhance disaster preparedness for
coastal communities in the DIY region against tsunami hazards induced by megathrust activity.
Moreover, this model contributes to achieving the Sustainable Development Goals (SDGs),
particularly Goal 11 which focuses on sustainable cities and resilient human settlements.

Keywords: Earthquake, Floyd-Warshall Algorithm, Graph Theory, SDGs, Tsunami
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Abstract

Waste management poses a significant environmental challenge in Indonesia, particularly in
Yogyakarta, where rapid population growth and inadequate infrastructure have led to a surge
in waste generation. The Piyungan Final Disposal Site (TPA), serving Yogyakarta City,
Sleman, and Bantul Regencies, has exceeded its capacity, resulting in severe environmental
degradation and public health risks. This necessitates a comprehensive and sustainable strategy
for identifying alternative, decentralized waste management locations. Leveraging
technological advancements, this research explores the application of fuzzy systems to address
this issue. Specifically, it employs the Circular Intuitionistic Fuzzy Set (C-IFS) within a Multi-
Criteria Decision Making (MCDM) framework to identify viable alternative waste
management sites. The study focuses on key criteria, including land use, water quality,
topography, and distance from residential areas. This research aims to differentiate between
Intuitionistic Fuzzy Set (IFS) and C-IFS, thoroughly analyze the decision-making process using
C-IFS MCDM, and examine its practical implementation in locating alternative TPA sites for
Piyungan. The analysis consistently identifies TPST Niten, Bantul, as the optimal solution
among the evaluated alternative locations.

Keywords: Circular Intuitionistic Fuzzy Set, Multi-Criteria Decision Making, Final Disposal
Site, Integrated Waste Treatment Plant
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Abstract

A salon plays a vital role in helping individuals to maintain and enhance their physical
appearance. Many customers visit a salon because the promotions offered and tailored to their
needs. However, it is common for customers to arrive at nearly the same time, so some have to
wait to be served, including those who have made reservations. This issue arises because the
current reservation system is not integrated with other systems or salon provides a fixed
duration for any reservations without considering the number and type of treatments chosen.
This study proposes an integrated salon information system with a bundling recommendation
system based on the Apriori Algorithm. Through this integration, sales transaction data inputted
into the salon information system can be directly utilized by the recommendation system
without re-entry, which reduces processing time and ensures data consistency. The system was
equipped with a reservation feature that calculates service duration estimates using a brute-force
method, considering the number, type, and possibility of treatments to be conducted
concurrently. The results indicate (1) in practice, the system cannot eliminate waiting times for
customers who have made reservations, particularly due to salon’s commitment (2) user
validation yielded an average score of 3.67 of 4, indicating strong usability and business
support (3) transaction data analysis revealed that minimum 85% of customers who selected
pedicures with either natural makeup or relaxation massages also opted for manicures, indicating
holistic care preferences. This analysis demonstrates the system’s capability to generate
relevant bundling recommendations that align with customer behavior.

Keywords: Apriori, Brute-Force, Bundling Recommendation, Information System,

Reservation, Salon.
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Abstract

This study addresses the complex optimization problem of job scheduling with dependencies
and limited resources, a challenge prevalent in various computational systems and industries.
We propose a Satisfiability Modulo Theories (SMT) approach, utilizing the Z3 solver, to solve
job scheduling problems with multiple constraints. Our scheduling model, designed in SMT-
LIB form, examines three scenarios: job dependencies, time-ordered dependencies, and
resource-exclusive dependencies. By employing binary search, our approach yields optimal
solutions with minimum completion times of 71-, 86-, and 98-time units, respectively. Our
findings reveal that adding constraints directly affects the total finishing time, with more
complex constraints narrowing the solution space and increasing computation time. The SMT
approach offers a key advantage in its ability to declaratively model diverse constraints
flexibly, ensuring verifiable solutions without relying on heuristics. This demonstrates the
potential of SMT in real-time scheduling systems with complex constraints and dynamics. Our
study showcases the effectiveness of SMT in solving job scheduling problems, highlighting its
potential for real-world applications, such as production management, project scheduling, and
resource allocation in cloud computing. By leveraging SMT's flexibility and scalability, we can
develop more efficient and reliable scheduling systems. This can ultimately enhance
productivity and resource utilization in various industries, leading to improved performance
and competitiveness.

Keywords: Binary Search, Completion Time, Job Scheduling, Scheduling Optimization,
SMT-LIB
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Abstract

Skin health is a vital aspect of overall human well-being, yet it often receives inadequate
attention. Skin diseases, including allergies, fungal infections, and skin cancer, can have severe
consequences, with skin cancer being a significant cause of mortality worldwide. Early
detection is crucial to improve recovery rates, but current diagnostic methods, such as biopsies,
are often costly and invasive. This study investigates the potential of Explainable Al (XAI) in
interpreting automated skin cancer classification results, utilizing leading Convolutional
Neural Network (CNN) architectures, including ResNet50, VGG16, EfficientNetB0, and
MobileNetV2. We trained these models on a dataset of 2,000 skin images, evenly distributed
between benign and malignant classes, and achieved high accuracy rates of 91% for ResNet50,
87% for VGGI16, and 85% for EfficientNetBO and MobileNetV2. By integrating XAI
techniques, such as LIME and Eigen-CAM, we enhanced the transparency of model decision-
making, thereby increasing the potential of Al applications in clinical settings. Our findings
highlight the promise of developing similar systems for diagnosing other skin diseases and
underscore the importance of XAI in promoting transparent, accurate, and accountable Al
systems in healthcare. This research contributes to the growing body of evidence supporting
the use of Al in dermatology, paving the way for more effective and efficient diagnostic tools.

Keywords: Biopsies, Cause Of Mortality, Dermatology, Skin Diseases, Skin Images
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Abstract

The job search process is a recurrent and often inefficient endeavor for millions in the East
African labor market, where manual monitoring of multiple online portals consumes significant
time and resources. To address this, we propose a novel Smart Agent framework based on an
automated web scraping system. Developed using the Scrapy architecture in Python, this agent
systematically extracts structured job data including job title, company, location, salary,
required skills, and description from six major East African online job boards. In a proof-of-
concept deployment, the agent successfully collected 546 000 job postings over six months,
demonstrating a great reduction in data collection time as it is able to collect a total of 50 000
jobs under a minute compared to manual methods of checking each portal. The extracted data
is automatically consolidated into a structured Comma-Separated Values (CSV) format,
enabling efficient analysis and centralized access for job seekers. This study validates the Smart
Agent as an effective tool for labor market intelligence, significantly lowering the information
barrier and associated costs of job hunting in the region. The framework also provides a
foundation for future large-scale analysis of employment trends and forecasting across East
Africa. The resulting framework constitutes a foundational resource, enabling subsequent
large-scale trend analysis and the creation of targeted, user-oriented job search platforms.

Keywords: Smart Agent, Web Scraping, Labor Market Analysis, Job Data Extraction, East
Africa, Scrapy, Automation.
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Abstract

In the contemporary landscape, financial technology (fintech) has evolved into an easily
accessible digital service playing an essential role in daily life. However, behind this
advancement, there lies a significant threat from the continuously evolving cyber-attacks in the
digital realm. Technology security has become a critical issue requiring serious attention from
all stakeholders, including developers, regulators, and users. Collaborative efforts to enhance
cybersecurity standards are crucial to ensuring the integrity and trust in fintech systems,
ultimately supporting the sustainability and growth of this industry. This study focuses on a
forensic investigation to uncover Personally Identifiable Information (PII) within the fintech
application FLIP, conducted in a virtual Android device environment. Utilizing forensic
procedures and methodology as outlined by the National Institute of Standards and Technology
(NIST), this study aimed to identify PII artifacts within the application. The findings reveal
that the data storage practices, particularly the locations where data is stored, pose significant
privacy security risks.
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Abstract

This study aims to develop an loT-based Smart Precision Farming system to address declining
potato yields in Batu City caused by the Golden Cyst Nematode (GCN). The system integrates
an ESP32 microcontroller with a Modbus NPK sensor and a Flutter/Firebase-based mobile
application, enabling real-time monitoring and automated control of environmental and
nutritional parameters. Testing results demonstrate high NPK sensor accuracy, with an average
combined error of 2.62%, and low control latency (0.58 seconds), supported by a software filter
that stabilizes sensor data. Agronomically, the system maintains potassium (K) levels within
the optimal range of 180-250 ppm, which strategically strengthens potato seedling cell walls
as an early defense mechanism against GCN infestation. This solution provides a reliable and
precise technological approach to producing high-quality potato seedlings under controlled
greenhouse conditions.

Keywords: IoT, Greenhouse, Potato Plant, NPK Sensor, Precision Control
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Abstract

This study develops an Intelligent System model to predict rice productivity using climatic
variables (temperature, rainfall, humidity) and agronomic factors (harvested area). Data were
obtained from BMKG and BPS for the 2009-2024 period. The model was designed with an
ANN-based model, with a ReLU activation function and Adam optimizer, combined with
hyperparameter tuning through Bayesian optimization. The system was validated using nested
cross-validation and evaluated with MAE, RMSE, and R? metrics. The results indicate that
ANN achieved superior performance with an R? 0f98.11% and low error rates. When compared
to other machine learning models, it outperforms benchmark models such as Random Forest,
KNN, and SVR. Incorporating MC-Dropout further strengthened the model by providing
realistic uncertainty estimates. Overall, this study highlights ANN as an accurate, adaptive, and
reliable predictive approach to support smart agriculture practices and data- driven food
security policies. The significance of this study is its potential to support Sustainable
Development Goal-2 (SDG-2), which focuses on zero hunger.

Keywords: ANN, Agricultural Productivity, Food Security, Bayesian Optimization, Crop
Yield Prediction
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Abstract

This study aims to optimize and evaluate ensemble learning models for diabetes progression
prediction using hyperparameter tuning and explainable Al techniques on the scikit-learn
diabetes dataset. The dataset consists of 442 samples and was divided into 80% for training and
20% for testing, containing ten numerical features describing the clinical characteristics of
patients. Two primary models were employed: the Random Forest Regressor as a Bagging
approach and the XGBoost Regressor as a Boosting approach. Hyperparameter optimization
was performed using RandomizedSearchCV and BayesianSearchCV with five-fold cross-
validation. Model performance was assessed using MAE, MSE, RMSE, and R? metrics, while
model interpretability was analyzed through the SHAP (SHapley Additive exPlanations)
Summary Plot. The results demonstrate that BayesianSearchCV produced the most significant
performance improvement. The optimized XGBoost model achieved an R? of 0.5018,
representing a 19.8% increase over the baseline (R? = 0.4188), and reduced the RMSE from
55.49 to 51.37. SHAP analysis revealed that features 8 (serum triglycerides), 2 (BMI), and 3
(blood pressure) contributed most to the model’s predictive output. These findings highlight
that BayesianSearchCV effectively enhances the accuracy of ensemble regression models in
medical prediction tasks with limited data, demonstrating its potential as a reliable
hyperparameter optimization strategy for improving predictive performance in healthcare-
related applications.

Keywords: Ensemble Learning, Hyperparameter Optimization, Random Forest, Xgboost,
Diabetes Prediction
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Abstract

His study evaluates the performance of three prominent object detection models—YOLOVS,
YOLOV8, and SSD MobileNet—in detecting brain tumors using MRI images. The evaluation
process includes analyzing key metrics such as mAP, precision, recall, and inference time,
along with the implementation of Explainable AI (XAI) to enhance the transparency of
detection results. The dataset used consists of 2,175 MRI images divided into four classes:
Glioma, Meningioma, Pituitary, and No Tumor. The YOLOv5 model with an EfficientNet
backbone demonstrated the best performance with an mAP@0.5 of 0.993, followed by
YOLOvV8 with EfficientNet (mAP@0.5 of 0.991). In contrast, SSD MobileNet showed the
lowest performance. XAl visualization using Eigen-CAM revealed that the models could
accurately identify tumor locations, focusing primarily on clinically relevant areas. This study
highlights the importance of integrating high-performance detection models with
interpretability to support more reliable medical decision-making.

Keywords: YOLOvS, YOLOvVS, SSD MobileNet, Brain Tumor, Explainable Al, Object
Detection
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Abstract

This study aims to enhance the classification of Iris Plant by integrating ensemble learning
techniques with Explainable Artificial Intelligence (XAI) to improve both the accuracy and
interpretability of the model. The Random Forest, XGBoost, and AdaBoost algorithms are
utilized within the Voting Ensemble framework and evaluated on the Iris Plants dataset, which
includes three species of Iris Plant. To provide transparency and interpretability, SHAP
(SHapley Additive Explanations) is applied, explaining the contribution of individual features
to model predictions. The results show that the Voting Ensemble model, combining these three
algorithms, achieved near-perfect accuracy (100%) on the Iris Plants dataset. Feature
importance analysis revealed that petal length (cm) and petal width (cm) were the key factors
in classifying Iris species. The strong correlation between the feature importance from the
Random Forest model and the SHAP values further emphasizes the consistency and reliability
of the model’s interpretability. This study demonstrates that combining ensemble learning with
XAI not only improves model performance but also enhances transparency, making machine
learning models more trustworthy for applications in fields such as crop classification. The
integration of XAI with ensemble learning for Iris flower classification represents a novel
approach that not only optimizes predictive accuracy but also offers valuable insights into the
factors influencing model decisions. This research bridges the gap between high performance
and interpretability, providing a reliable foundation for future machine learning applications
that require both accuracy and transparency.

Keywords: Iris Plant, Ensemble Models, XAI, Model Performance, Machine Learning.
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ABSTRACT

This study aimed to develop and evaluate an interactive web-based learning environment to
enhance English and Arabic language education through integrated Islamic values in Islamic
boarding schools. Employing the Research and Development (R&D) methodology with the
ADDIE model, the research involved 85 santri, 12 language teachers, and 5 curriculum
coordinators across three Islamic boarding schools. The development process yielded a fully
functional platform with six core learning modules, 48 multimedia elements, and 24 interactive
scenarios integrating Islamic values. Implementation with 45 santri over 8 weeks demonstrated
high engagement (4.3 weekly accesses per student) and excellent usability (SUS score: 84.6).
Quantitative analysis revealed statistically significant improvements in Arabic vocabulary
acquisition (t(44)=8.92, p<.001, d=1.32), English communicative competence (t(44)=7.45,
p<.001, d=1.18), and values integration (t(44)=6.78, p<.001, d=0.95). Qualitative data
confirmed increased motivation and deeper connection to learning materials. The study
validates that web-based environments effectively support bilingual education while fostering
Islamic character development, providing a replicable model for digital transformation in
Islamic educational settings.

Keywords: Web-Based Learning, ADDIE Model, Effective Education
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Abstract

Breast cancer is one of the most widespread diseases worldwide, with a high mortality rate. A
total of 2.3 million cases and 670,000 deaths globally were reported by the World Health
Organization (WHO) in 2022. To achieve the goal of early and accurate detection, it is
important to develop the best approach for diagnosing breast cancer. In addition, it is also
important to understand the reasons behind the decisions made by AI models to improve
understanding, trust, and transparency regarding the results of those decisions. This research
offers the development of a machine learning model that is optimized to obtain better results
and explains the understanding of features on decision outcomes using Explainable Al (XAI).
The dataset used is Breast Cancer Wisconsin (Diagnostic). The data will be classified using an
Artificial Neural Network (ANN) model and optimized with fine-tuning. The XAl method used
to interpret the features that influence the model results is SHapley Additive exPlanations
(SHAP). This study achieved an accuracy rate of 96.49%, a precision rate of 97.18%, a recall
rate of 97.18%, and an F1 score of 97.18%. In the next experiment, the model was enhanced
by a fine-tuning process, which resulted in an accuracy rate of 97.37%, a precision rate of
97.22%, a recall rate of 98.59%, and an F1 score of 97.90%. These results indicate that fine-
tuning enhances the ability of the ANN model to classify data and interpret SHAP results.
SHAP interpretations were visualized using summary, decision, waterfall, and force plots.

Keywords: Breast Cancer, Classification, ANN, XAI, SHAP
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Abstract

Handwritten digit recognition is one of the fundamental tasks in Optical Character Recognition
(OCR) and Computer Vision. This study aims to evaluate the effectiveness of the transfer
learning method using the ResNet50 Deep Convolutional Neural Network (DCNN)
architecture in performing classification on the ‘Optical Recognition of Handwritten Digits’
dataset from scikit-learn, which consists of low-resolution grayscale images (8x8 pixels). The
main challenge of this research lies in the adaptation of modern models, which are generally
trained on high-resolution images (224x224 pixels) and 3-channel colors (RGB).The data
preprocessing stages included increasing the image size to 32x32 pixels, converting grayscale
images (1-channel) to RGB format (3-channel), normalizing the data, and labeling in one-hot
encoding. The ResNet50 model, which had been previously trained on the ImageNet dataset,
was used as a feature extractor with convolution weight freezing. A custom classification head
was then added, consisting of a GlobalAveragePooling2D layer, a Dense layer (1024 units,
ReLU activation), and a Dense output layer with softmax activation for 10 classes.The
evaluation results show that this approach achieves a very high level of accuracy. These
findings confirm that features learned by large-scale models such as ResNet50 are able to
effectively transfer representative features from large-scale models to specific classification
tasks with low-resolution data.

Keywords: Transfer Learning, ResNet50, Digit Recognition, Image Classification, Deep
Learning, OCR, Data Preprocessing
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Abstract

The integration of Artificial Intelligence (AI) within Internet of Things (IoT) devices has
revolutionized real-time data processing, fostering smarter, more autonomous, and energy-
efficient systems. However, the gap between embedded systems and Al expertise poses a
challenge in deploying effective Al models on resource-constrained edge devices. This paper
presents a novel approach to Embedded AI, leveraging deep learning techniques on
STMicrocontrollers to achieve real-time fault detection in industrial machinery. We propose a
lightweight Edge Al model implemented on the NUCLEO-F411RE board, optimized for low
power consumption and minimal latency. Experimental results demonstrate the feasibility of
deploying deep learning models on microcontrollers, achieving high predictive accuracy while
reducing computational and energy overhead. By promoting efficient resource utilization and
enabling predictive maintenance that extends machinery lifespan, this work aligns with the
broader vision of Science and Technological Advances for Sustainability. Our findings
highlight the potential of Embedded Al to drive sustainable innovation in smart sensors,

industrial automation, and autonomous IoT ecosystems.
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Abstract

Sustainable development within higher education institutions represents a vital commitment to
the global Sustainable Development Goals (SDGs). UIN Sunan Kalijaga Yogyakarta, as one
of Indonesia’s Islamic higher education institutions, holds both moral and strategic
responsibility to apply green campus principles in its building design and management. This
study evaluates the energy, water, and material efficiency of the existing campus buildings
using the EDGE (Excellence in Design for Greater Efficiencies) tool, and develops a
sustainable building management model as a guideline for future development. The simulation
results indicate that the FEBI building achieved 32.42% energy savings, 24.71% water
efficiency, and 39.52% embodied energy reduction, with total carbon emissions 0of461.59 tCO-
per year. Although these values meet the minimum EDGE certification standards,
improvements are still required in renewable energy integration, rainwater harvesting, and
smart metering systems. Based on these findings, this research proposes the EDGE-Based
Sustainable Building Design Management Model, consisting of: (1) energy efficiency through
hybrid renewable systems; (2) water efficiency via rainwater harvesting and greywater reuse;
(3) use of low-carbon construction materials; and (4) facility management guided by Islamic
eco-governance principles such as amanah (trust) and hifz al-bi’ah (environmental
preservation). This model serves as a strategic guideline for campus revitalization that is
efficient, adaptive, and aligned with the vision of a Green Islamic University and the 2030 SDG
targets.

Keywords: Post-Occupancy Evaluation, EDGE, Green Campus, Sustainable Design, Islamic
Eco-Governance.
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Abstract

The involvement of higher education institutions as a leading force in advancing the
achievement of the SDGs cannot be underestimated. As entities within the higher education
system, universities carry the responsibility to integrate sustainability principles not only into
their teaching activities but also into their operational practices, including through measurable
evaluations such as the use of the EDGE application as an assessment instrument. To put this
commitment into practice, UIN Sunan Kalijaga has taken the initiative to assess its lecture
buildings. Evaluating the levels of energy use and clean water consumption in lecture buildings
at UIN Sunan Kalijaga aims to determine the extent to which these facilities meet sustainability
requirements in accordance with the SDGs. Through such measurable evaluation using the
EDGE application, it is expected that the management will gain insights into more
environmentally friendly and sustainable retrofit and adaptive reuse strategies. The evaluation
process begins with selecting the building to be assessed, followed by the collection of both
technical and operational data. These data are subsequently entered into the system to calculate
the levels of energy savings, water savings, and embodied energy contained in the materials
used. The analysis indicates that for the existing building category used as educational facilities,
the evaluated faculty building achieved 32.42% energy savings, 24.71% water savings, and
39.52% embodied energy savings in the building materials. Overall, the reviewed building
meets the performance standards for an existing structure, as it surpasses the minimum 20
percent savings threshold required by EDGE in each category. However, opportunities for
further improvement remain, particularly in relation to water savings, which currently fall
below 30 percent

Keywords: Sustainability Evaluation, EDGE Assessment, Energy and Water Efficiency,
Retrofit and Adaptive Reuse
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Abstract

Commercial buildings in tropical climates often experience high energy demands due to
cooling requirements and artificial lighting. Passive design strategies inspired by biomimicry
provide a novel approach by integrating natural patterns into facade and shading systems to
optimize building performance. This study investigates the effectiveness of biomimetic facade
designs in improving energy efficiency and daylighting performance in a low-rise commercial
building located in Surabaya, Indonesia. Three simulation models were analyzed: a baseline
model with conventional horizontal shading, Model A featuring a honeycomb-inspired
hexagonal perforated fagade, and Model B applying linear lamellae shading inspired by banana
leaves. The shape configurations were generated using Grasshopper parametric modeling with
Ladybug/Honeybee plugins, while Building Performance Simulation (BPS) was conducted to
evaluate Overall Thermal Transfer Value (OTTV), Daylight Factor (DF), Useful Daylight
[Mluminance (UDI, 300-2000 lux), and Energy Use Intensity (EUI). Compared to the baseline
(OTTV 48.6 W/m?, DF 1.7%, UDI 61%, EUI 236 kWh/m?/year), Model A improved
daylighting performance by reducing OTTV to 41.0 W/m?, increasing DF to 2.4%, and
expanding UDI coverage to 73%. Conversely, Model B provided greater energy efficiency,
reducing OTTV to 44.2 W/m?, achieving DF of 2.0%, UDI of 68%, and the lowest EUI of 223
kWh/m?/year. The findings highlight that honeycomb-inspired facades are more effective for
enhancing natural daylighting and visual quality, while lamellae-inspired facades better
optimize cooling energy efficiency. This research underscores the potential of biomimetic
strategies as adaptable passive design solutions for sustainable tropical commercial
architecture, particularly where design priorities between daylighting and energy efficiency
must be balanced.

Keywords: Biomimetic, Daylighting, Energy, Tropics, Shading
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Abstract

This study develops an integrative framework for designing post-disaster healthcare facilities
by synthesizing the principles of vernacular architecture and healing environments. The
research aims to identify design strategies that promote environmental adaptability, cultural
continuity, and psychological well-being in recovery settings. Eight criteria ventilation, natural
lighting, transitional spaces, building materials, cultural relevance, flexibility and resil-ience,
sustainability, and psychological support were established as the evalua-tion framework. The
analysis applied the Technique for Order Preference by Similarity to Ideal Solution (TOPSIS)
to measure the closeness of each design alternative to the ideal condition, complemented by
expert validation through a structured questionnaire. The TOPSIS results showed that Criterion
4 (C4) had the highest performance score (0.504), followed by Criterion 3 (C3) with scores
0.496 and Criterion 5 (C5) with scores 0.495. Expert validation, howev-er, repositioned
Criterion 8 (C8) psychological support as the most influential factor, emphasizing passive
design features that enhance indoor comfort and energy efficiency. The synthesis of
computational and expert-based analyses highlights that Criterion 4 (C4), related to local
building materials, best inte-grates vernacular and healing principles. Spatial configurations
featuring semi-open layouts, shaded verandas, and cross-ventilated wards were identified as
optimal. Overall, the integration of quantitative analysis and expert validation establishes a
methodological foundation for designing post-disaster healthcare facilities that are culturally
grounded, environmentally responsive, and emotionally restorative.

Keywords: Post-Disaster Healthcare Facilities, Vernacular Architecture, Healing
Environment
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ABSTRACT

Indonesia is globally recognized as a megabiodiversity region, hosting an exceptional variety
of flora, fauna, and microorganisms. West Papua represents one of its most biologically rich
provinces, yet fungal diversity in many of its landscapes remains largely undocumented. This
study examines the diversity of macrofungi in the Prafi District, an area characterized by a
mixed land-use system comprising agricultural fields, residential zones, farmlands, and
plantation ecosystems. Macrofungal specimens were collected using purposive sampling and
identified through standard morphological keys. We recorded fourteen species, including
Schizophyllum commune, Tulosesus cf. impatiens, Marasmiellus candidus, Ganoderma
applanatum, Auricularia papyracea, Trametes sanguineus, Lentinus flexipes, Psathyrella sp.,
Coprinellus disseminatus, Lepiota sp., Volvariella volvacea, cf. Trametes, and Cortinarius sp.
Most species belonged to the division Basidiomycota, reflecting typical macrofungal
dominance in tropical ecosystems. A literature survey revealed that these taxa encompass
edible, medicinal, bioremediative, and poisonous species. The findings highlight the ecological
importance and potential applications of macrofungi in the Prafi District while emphasizing the
need for continued integrative taxonomic studies to enhance fungal documentation in West
Papua.

Keywords: Makrofungi, Basidiomycota, Distrik Prafi, Papua Barat
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Abstract

Spodoptera litura Fabricius, 1775 is one of main pests of cabbage plantation. Conventional
controls of S. /itura with chemical pesticides created resistance of insect pests and killed non-
target insects. Utilization of the biological agent Bacillus thuringiensis serotype kurstaki (Btk)
for control of the S. /itura has been widely applied. However, Btk is susceptible to UV lights
on the field. Several plant extracts studied were known to protect Btk from exposure to UV
lights. The aims of this research were to study the effectiveness of peppermint (Mentha piperita
L.) and cinnamon leaves (Cinnamomum burmanii (Nees & T. Nees) Blume) extracts in
protecting Btk from UV-B damage and determine the effect of plant extracts on the
pathogenicity of Btk against S. litura larvae. The research included rearing of S. litura, water
extraction of peppermint and cinnamon leaves, re-inoculation of commercial Btk product on
the BHIA (Brain Heart Infusion Agar) medium, and pathogenicity tests of Btk against S. litura
larvae in the laboratory. UV-B exposure on Btk suspension decreased S. litura second and third
instar larvae mortality rate by 26.67% and 4.92%, respectively. The addition of peppermint and
cinnamon leaf extracts reduced Btk pathogenicity, decreasing second-instar larval mortality by
33.33% and 37.26%, and third-instar mortality by 1.66% and 6.67%, respectively. Both plant
extracts exhibited low UV absorbance across most of the spectrum, and after 6 hours of UV-B
exposure, peppermint leaf extract formulated Btk showed higher pathogenicity (lower LCso and
LCoo) than cinnamon leaf extract formulated Btk.

Keywords: Bacillus thuringiensis kurstaki (Btk), Biopesticide, Pathogenicity, Plant Extract,
UV-B
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Abstract

Anthracnose is a major disease affecting chili pepper (Capsicum spp.) cultivation in Indonesia,
causing severe yield losses and deterioration of fruit quality. This study aimed to isolate and
identify fungal pathogens associated with anthracnose symptoms in two Capsicum species: C.
frutescens L. (local: rawit) with three varieties, Asmoro, Lestari Antivirus, and Mahkota, and
C. annuum L. (local: keriting) with two varieties, Tangguh and Kusuma. Fungi were isolated
and purified using potato dextrose media. The fungal colonies were characterized
morphologically using slide culture technique with Lactophenol Cotton Blue (LPCB) staining.
Six isolates were obtained and designated as CRA, CLA1, CM1, CKT, CK1, and CK2. Five
isolates exhibited morphological features consistent with Colletotrichum spp., while one isolate
CK2 resembled Alternaria sp. The identification of these pathogenic fungi provides a crucial
foundation for developing effective, eco-friendly, and sustainable biocontrol strategies to
manage anthracnose in chili cultivation.

Keywords: Capsicum spp., Anthracnose, Fungal Identification, Colletotrichum spp.,
Alternaria sp.
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Abstract

The increase in atmospheric CO: levels, dominated by the combustion of fossil fuels, has
become a major driver of global warming. At the same time, global energy demand is
increasing, necessitating nature-based mitigation strategies capable of significantly reducing
CO: concentrations and the development of bioenergy. Aquatic organisms such as algae are
capable of absorbing CO- much more than terrestrial plants. This study aims to analyze the
prospects of biofuels from Euglena biomass in efforts to mitigate sustainable climate change.
The method used is a systematic literature review including the planning, review, and reporting
stages of the results. Euglena produces lipids and carbohydrates as raw materials for biodiesel
and bioethanol. The lipid content can reach ~20% while the carbohydrate in the form of
paramylon reaches ~30-60% depending on the type, strain, cultivation conditions, and
harvesting strategy. Efforts to increase the potential of Euglena can be done through genetic
engineering strategies to optimize metabolic pathways, bioprocess engineering to improve
cultivation conditions, and bioreactor design to increase the efficiency of CO: capture and lipid
and paramylon production. Euglena biomass-based biofuel has potential in climate change
mitigation efforts, namely as a carbon store and as a raw material for bioenergy.

Keywords: Biofuel, Biomass, Euglena, Climate Change, Mitigation
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Abstract

Biodiversity is crucial for sustaining life, and accurate documentation is essential for its
advancement. The Mimosaceae family, recognized as one of the most primitive legume
families, is characterized by unique morphological traits and is a significant source of
secondary metabolites with various biological functions. This study aims to determine the
chemical content of species belonging to the genus Mimosaceae on the north coast of Timor
Island, Indonesia. Four species were collected in the field, namely Mimosa pudica L., Vachellia
nilotica (L.) P.J.H.Hurter & Mabb., Acacia mangium Willd., and Leucaena leucocephala
(Lam.) de Wit. and then prepared by maceration method. Alkaloid test was carried out with
dragendorf reagent, saponin test with ethanol, tannin test using ethanol and 1% FeCls solution,
while steroid and triterpenoid tests using glacial acetic acid and H2SOs. Initial phytochemical
screening revealed the presence of alkaloids in all species, with varying results for saponins,
tannins, steroids, and triterpenoids. The findings highlight the potential of these species as
biopharmaceutical agents and underscore the importance of further research on their
phytochemical properties and ecological roles.

Keywords: Mimosaceae, Phytochemical Screening
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Abstract

Beluntas (Pluchea indica Less.) is a herbal plant from the Asteraceae family that has long been
used as a traditional medicinal plant in Indonesia. Beluntas that grows under environmental
stress tends to produce higher levels of secondary metabolites with phytoestrogenic properties.
These phytoestrogens are closely linked to negative feedback on estrogen regulation, which
can interfere with ovarian cell development (folliculogenesis). This study aimed to examine
the effect of fresh beluntas leaf extract on the number and micromorphometric diameter of
ovarian follicles in lactating female white rats (Rattus norvegicus Berkenhout, 1769). Twelve
rats were used and assigned to four groups: a control group (Andalan Lactation contraceptive
pill) and three treatment groups (P1, P2, and P3). Eighteen days postpartum, the ovaries were
collected and processed for histological examination. The data were analyzed using one-way
ANOVA followed by Tukey’s HSD at a 95% confidence level. In addition, the nonparametric
Kruskal-Wallis test was performed. The Kruskal-Wallis analysis of follicle counts showed p-
values > (.05, indicating no significant differences among the treatment groups. Similarly, both
the one-way ANOVA and Kruskal-Wallis tests for follicle micromorphometry showed p-
values > (.05, showing that follicle diameter did not differ significantly across groups. These
findings suggest that beluntas leaf extract produces effects comparable to the positive control
(Andalan Lactation pill) and may serve as a potential natural contraceptive option for
postpartum mothers to support birth-spacing.

Keywords: Beluntas, Folliculogenesis, Natural Contraceptive, Phytoestrogen, White Rat
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Abstract

The Brahminy Kite (Haliastur indus) is a protected bird species, yet publications related to its
behavior are still limited. Animals kept in ex-situ captivity often exhibit behavioral differences
compared to those in their natural in-situ habitat. This study aimed to determine the daily
behaviors, relative frequency, and duration of Brahminy Kite behaviors in an ex-situ captive
environment. The research used the focal animal sampling method for 14 days from 08:00 to
16:00. Two individuals, one male and one female, at Gembira Loka Zoo were observed. The
results showed that the daily behaviors of the male Brahminy Kite consisted of resting (21%),
investigation (27.4%), perching vigilance (13.6%), cleaning the beak and feet (1%), flying
(8.5%), walking (8%), vocalization (19.2%), feeding (0.6%), and defecation (0.7%).
Meanwhile, the female’s behaviors consisted of resting (37.9%), investigation (35.5%),
perching vigilance (15.2%), cleaning the beak and feet (1.3%), flying (3.2%), walking (6.3%),
and feeding (0.6%). The behavior duration of the male included resting (535.4 seconds),
investigation (8.8 seconds), perching vigilance (7.1 seconds), cleaning the beak and claws (13.4
seconds), flying (4.3 seconds), walking (3.6 seconds), vocalization (3.9 seconds), feeding
(853.1 seconds), and defecation (2.1 seconds). For the female, the durations included resting
(422.4 seconds), investigation (8.7 seconds), perching vigilance (6.6 seconds), cleaning the beak
and feet (16.8 seconds), flying (5.2 seconds), walking (3.4 seconds), and feeding (1035.1
seconds). This study concludes that behavioral differences exist in ex-situ captivity. The female
Brahminy Kite did not exhibit vocalization or defecation during the observation period. The
most frequent behavior for the male during both weekdays and weekends was investigation
(27.4% and 26.5%), while for the female it was resting on weekdays (37.9%) and investigation
on weekends (35.6%). Feeding was the behavior with the longest duration for both male and
female Brahminy Kites on both weekdays and weekends.

Keywords: Brahminy Kite, Behavior, Ex-Situ Captivity
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Abstract

This research aims to investigate the effect of Ti dopant concentration on the morphology,
including the diameter, pore area, and height/thickness of ZnO nanorods, as well as the crystal
structure, resistivity, and resulting current density. ZnO thin films with or without Ti doping
(TiZO 0%, TiZO 1%, and TiZO 3% seed layers) were used as substrates and deposited on FTO
utilizing the spin coater. The growth of ZnO nanorods was then carried out using the self-
assembly method by immersing the films in the growth solution at 100°C for 150 minutes.
Scanning electron microscope (SEM) characterization revealed that increasing Ti dopant
concentration reduced the diameter of ZnO nanorod grains from 135 to 116 and 110.25 nm,
decreased the nanorod density from 97.61% to 95.13% and 90.06%, and reduced the thickness
of the nanorods from 4.0915 pm to 2.3785 pm and 1.678 um, respectively. X-ray diffraction
(XRD) results showed that the ZnO nanorod peak was identified at a 20 position of 34° with a
crystal size ranging from 101 to 135 nm. LCR meter measurements indicated that the resistivity
of ZnO nanorods increased with the Ti dopant concentration, from 0.38 Qm at 1% Ti to 0.5396
Qm at 3% Ti doping. The results of current measurements from a photoelectrochemical cell
using linear sweep voltammetry (LSV) show an increase with increasing Ti concentration, from
(0.5 to 0.83 and 0.85) mA for Ti concentrations of (1, 2, and 3) %, respectively.

Keywords: ZnO Nanorod, Photoelectrochemical, Water Splitting, Titanium, Self-Assembly
Method
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Abstract

This study examines the potential of Indonesian palm-oil by-products as bio-based ingredients
for developing lower-carbon solid rocket propellants. Although interest in sustainable energetic
materials is increasing, quantitative evaluations of performance and environmental trade-offs
for bio-based propellants remain scarce, especially in countries with abundant biomass
resources. The objective of this research is to analyze how varying bio-content levels affect
thermochemical performance and emission characteristics using a MATLAB-based simulation
approach. Thermochemical modeling was conducted for four formulations containing 0%,
10%, 20%, and 30% bio-content. Key parameters evaluated include specific impulse, exhaust
species distribution, global warming potential, and acid-rain linked emissions. Comparative
assessments were made between conventional and optimized bio-based formulations to
quantify reductions in CO. and HCI emissions. The results show that increasing bio-content
offers meaningful environmental benefits with manageable performance reductions. Specific
impulse decreases from 250 s at 0% bio-content to 228 s at 30%, while HCl exhaust mass
fraction declines by over 55%. CO: emissions are reduced by up to 1.5% at the highest bio-
content level. Combustion product analysis confirms decreased CO- and HCI formation in bio-
based mixtures, accompanied by higher H.O and CO production. A trade-off evaluation
identifies 20% bio-content as the most balanced formulation, achieving a 40% reduction in HCI1
while maintaining approximately 94% of baseline performance. Overall, the findings
demonstrate that palm-oil-derived by-products can be engineered into viable, lower-carbon
propellant formulations through computational optimization. This research provides a
quantitative basis for developing greener propulsion materials and supports Indonesia’s broader
transition toward sustainable defense technologies.

Keywords: Bio-Based Propellants, Combustion Emissions, MATLAB, Palm-Oil By-Products,
Thermochemical.
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Abstract

In recent years, the use of storage batteries has grown rapidly towards the realisation of a
carbon-neutral society. Nickel, which has been used as a stainless steel material, is currently
attracting attention for development as a battery cathode. Its high energy density certainly
makes nickel an attractive material for battery applications. On the other hand, the nickel
extraction process using the pyrometallurgy method has a significant impact on the
environment in the form of CO- emissions. The leaching method is attracting attention as a
method to extract nickel without producing CO- gas. In this study, nickel was extracted from a
mixture of laterite nickel ore and H.SO. followed by microwave roasting. Microwaves are
believed to have a significant influence on the nickel extraction process through their rapid and
selective heating properties. In this study, microwave power was varied. The nickel product
was contained in a solution and then measured using an AAS (Atomic Absorption
Spectroscopy) instrument. The highest nickel extraction (94.8%) was obtained at a microwave
power of 540 W for 30 Minutes.

Keywords: Microwave, Nickel, Nickel Laterite Ore, Leaching, Microwave Roasting
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Abstract

The pineapple commodity in Indonesia in 2025 shows significant production, with annual fruit
and vegetable production data for 2024 reaching more than 27 million kg according to the
Indonesian Central Statistics Agency. This research purpose to fabricate pineapple leaf (PL)
biocomposites by using pineapple leaf as fibre and resin epoxy as a matrix. The fabrication
methods using hand lay up methods which is simple methods. Firstly, pineapple leaves (PL)
must be selected with excellent criteria: old leaves without defects, cleaned, separated from the
flesh (manually by scraping or using a decorticator machine). Then it washed and dried in the
sun before they can be spun into yarn. Then, the yarn was spuned due to 90 degree direction
with a thickness of 3 cm, and resin flowed in the surface of the spun that located on the mold.
The XRF (x ray flourocense) was applied on PL leaves fibre and PL biocomposite. The analysis
the growth of PL biocomposites using XRF data proves that PL biocomposites have been form
homogenously.

Keywords: Pineapple Leaf, Biocomposite, XRF, Natural Fibre, Epoxy
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Abstract

Sukabumi Regency in West Java, Indonesia, is highly vulnerable to hydrometeorological
disasters, with landslides being a recurrent and destructive threat. Climate change is projected
to exacerbate this risk by altering rainfall regimes, particularly through the intensification of
extreme events. This study develops a landslide susceptibility map for Sukabumi Regency that
explicitly incorporates climate change projections to inform infrastructure planning. We
analyzed long-term climatological data (CHIRPS v3, 1981-2024) to identify trends in extreme
rainfall indices and to define precipitation thresholds associated with historical landslide
events. A Frequency Ratio (FR) model was then employed to integrate these climate variables
with key environmental factors, including topography, land cover, soil type, and hydrology.
The resulting susceptibility map successfully identifies areas at high and very high risk. Our
findings demonstrate a significant expansion of susceptibility zones when future rainfall
extremes are considered. This study provides a critical tool for proactive disaster risk reduction,
offering spatially explicit insights that are vital for designing climate-resilient infrastructure
and formulating effective adaptation strategies in landslide-prone regions under a changing
climate.

Keywords: Climate Change, Disaster Risk Reduction, Extreme Rainfall, Frequency Ratio,
Landslide Susceptibility, Resilient Infrastructure.
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Abstract

This study aims to compare Digital Elevation Models (DEM) derived from field measurements,
Avenza Maps, and Google Earth in the Candi Abang area, Sleman. The elevation model was
produced from field measurements at 86 sample points using a Jacob staff and manually
calculated corrections. Elevation models from Avenza Maps and Google Earth were obtained
by extracting height data at the same sample point locations. The elevation data from the three
sources were modeled into elevation contours using the Inverse Distance Weighting (IDW)
method and statistically compared. The results show that manual elevation data provide the
highest vertical accuracy and produce an IDW surface with clearer slope transitions. Elevation
obtained from Avenza offers positional convenience but limited vertical density, affecting
interpolation reliability. DEM data provide broad spatial continuity but tend to generalize
micro-topographic features, resulting in smoother IDW outputs. Overall, IDW effectively
reconstructs the typical morphology of Candi Abang when supported by accurate and well-
distributed elevation inputs. This highlights the importance of data quality and spatial sampling
for reliable interpolated terrain modeling.

Keywords: Elevation, IDW, Contours, Modeling, Topography.
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Abstract

Accurate elevation data are essential for producing representative topographic models.
Differences in elevation data sources often affect the resulting contour patterns, making
comparative analysis necessary. This study aims to evaluate variations in topographic elevation
models generated from three data acquisition methods: manual measurements using a Jacob
staff, GPS-based coordinate recording through the Avenza Maps application, and Digital
Elevation Model (DEM) extraction from Google Earth. All datasets were processed using the
Kriging interpolation method to generate 2D and 3D topographic models of the Candi Abang
area, Yogyakarta. The results of the study with a total 86 measurements points, show that
manual measurements provide the highest accuracy and detail due to direct field observation
with finer data resolution. Avenza Maps produces reasonably accurate data, although its
performance decreases in areas with sharp elevation changes. Meanwhile, Google Earth shows
the lowest accuracy due to its coarser DEM resolution, resulting in smoother but less detailed
contour representations. Overall, this study highlights that the quality of elevation data sources
significantly influences Kriging interpolation outputs and the ability of the resulting models to
accurately represent landform characteristics. Therefore, selecting an appropriate method for
elevation data acquisition should be aligned with the required precision and the specific
objectives of topographic analysis.

Keywords: Topographic modeling, Elevation data, Kriging interpolation, Avenza Maps,
Google Earth, Jacob staff, Digital Elevation Model (DEM), Candi Abang.



mailto:23106020035@student.uin-suka.ac.id

7" ICSE

International Conference on Science and Engineering

Faculty of Science and Technology, Universitas Islam Negeri Sunan Kalijaga Yogyakarta

ID 61
A Low-Cost Arduino-Based Portable Digital Spirometer: Design and

Calibration

Adhityo Dwi Prayetno!, Trengginas Wibowo Shidig?, Rochan Rifai®, Anis Yuniati*
1234 Universitas Islam Negeri Sunan Kalijaga , Jalan Marsda Adisutjipto, Yogyakarta ,
Indonesia

*Corresponding author: Anis Yuniati
anis.yuniati@uin-suka.ac.id

Abstract

Spirometry is an essential procedure for evaluating pulmonary function and remains a primary
diagnostic tool for respiratory diseases. However, the high cost of commercial spirometers
limits accessibility, particularly in small clinics and community health facilities. This study
presents the design and calibration of a low-cost portable digital spirometer based on an
Arduino platform equipped with an MPX5010 differential pressure sensor. The research
process includes system design, fabrication, signal acquisition, implementation of a pressure-
to-volume conversion algorithm, and laboratory calibration. The calibration process was
performed using a standard syringe at reference volumes of 0.5 L and 3 L to validate the
linearity and accuracy of the pressure-based volume estimation. The calibration results
confirmed that the system demonstrates a linear response and is capable of producing accurate
volume estimations with an overall accuracy and precision of 99.9%. These findings suggest
that the developed device has the potential to be used as an affordable tool for preliminary lung
volume measurement and may be further refined for future clinical validation.

Keywords: Spirometry, Syringe Calibration, Differential Pressure Sensor, Arduino-Based
System, Volume Estimation
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Abstract

The Indonesian Maritime Continent has complex atmospheric and oceanic dynamics,
influenced by global phenomena such as the El Nifio-Southern Oscillation (ENSO). ENSO
consists of three main phases, namely El Nifo, La Nifa, and neutral, each of which has a
significant impact on rainfall, sea surface temperature, and other atmospheric parameters, such
as Outgoing Longwave Radiation (OLR). This study aims to analyze the influence of ENSO
on rainfall anomalies and OLR in the Maritime Continent during various ENSO phases. The
data used consists of rainfall data from GSMaP, Outgoing-longwave radiation (OLR) data, and
Oceanic Nino Index. Data processing is done with Climate Data Operators (CDO). The results
showed that La Nifia increased convection activity and rainfall in the Maritime Continent, with
positive rainfall anomalies reaching 10 mm/day and negative OLR anomalies up to -20 W/m?.
In contrast, El Nifio causes a significant decrease in rainfall, with negative rainfall anomalies
up to -6 mm/day and an increase in OLR up to 20 W/m?, reflecting a more stable and drier
atmosphere. In conclusion, ENSO is influential in determining patterns of rainfall and OLR
variability in the Maritime Continent, with significant implications for local and Global scale.

Keywords: ENSO, Rainfall, Outgoing Longwave Radiation, Maritime Continent, Climate
Variability



mailto:sayful.amri@stmkg.ac.id

7" ICSE

International Conference on Science and Engineering

Faculty of Science and Technology, Universitas Islam Negeri Sunan Kalijaga Yogyakarta

ID 63

Structural and Functional Evaluation of Pani-Nanosilica Composite
Derved From Geothermal Silica Scaling for pH — Sensing Applications

Mei Suhantoro!”, Mohd R. Salim', Mohd H. Ibrahim!, Teguh Handoyo?
! Faculty of Electrical Engineering UTM, Johor Bahru, Malaysia.
2 Research Center for Photonics BRIN, Tangerang Selatan, Indonesia.

*Corresponding author: Mei Suhantoro
meisuhantoro@graduate.utm.my

Abstract

The utilization of industrial waste as a source of functional materials offers a sustainable
approach for developing low-cost and eco-friendly sensors. This study aims to evaluate the
structural characteristics and functional potential of a polyaniline (PANi)-nanosilica composite
synthesized from silica scaling waste of the geothermal power plant as a promising material
for pH sensing applications. Three samples were investigated: commercial silica, nanosilica
extracted from Geodipa scaling, and the PANi-nanosilica composite (50:50). Characterization
was conducted using FTIR and XRD to identify functional groups, chemical bonding, and
crystallinity. FTIR analysis revealed that the nanosilica derived from scaling exhibited stronger
Si-O-Si and Si-OH absorption bands than commercial silica, indicating a higher density of
active surface groups. The PANi-nanosilica composite displayed additional C-N and C=C
vibrational peaks corresponding to benzenoid and quinoid structures, confirming the successful
chemical interaction between PANi and nanosilica. XRD results showed that the nanosilica
possessed an amorphous pattern with a broad peak near 26 =~ 22°, while the PANi-nanosilica
composite exhibited a semi-crystalline structure due to the uniform dispersion of nanoparticles
within the polymer matrix. This structural configuration enhances active surface area and
electrical conductivity, promoting protonation-deprotonation dynamics under varying pH
conditions. Therefore, the PANi-nanosilica composite synthesized from industrial silica waste
demonstrates strong potential as a sensitive, stable, and cost-effective material for pH sensor
development.

Keywords: PANi—nanosilica, Silica Scaling, FTIR, XRD, pH sensor
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Abstract

This study presents a non-destructive method for discriminating pork and beef crackers using
UV-LED-induced fluorescence spectro-imaging combined with a Convolutional Neural
Network (CNN) deep learning model. Fluorescence images were acquired using a high-power
UV-LED system operating at 250-260 nm, which effectively induced characteristic
fluorescence emissions from each sample. These emissions were captured using a Sony
IMX291 camera and processed to extract RGB wvalues, color spectra, and histogram
information. A total of 220 fluorescence images, consisting of 110 pork-cracker images and
110 beef-cracker images, were collected. The CNN model was trained using 200 images and
subsequently tested using 20 unseen images. The trained model achieved a 100% classification
accuracy, as reflected in the confusion matrix, which demonstrated perfect true positive and
true negative outcomes. This accuracy surpasses the minimum requirements set by both the
Indonesian National Standard (95%) and international standards (98%). Furthermore, the
classification performance significantly outperforms previous work by Sucipto et al. (2018),
which reported an accuracy of 76.42% using a backpropagation-based neural network. The
findings confirm that combining UV-LED fluorescence spectro-imaging with CNN deep
learning provides a robust, rapid, and reliable technique for distinguishing pork and beef
crackers. This approach holds strong potential for practical applications in food authentication,
particularly for supporting halal verification processes.

Keywords: UV-LED Fluorescence Imaging, Convolutional Neural Network (CNN), Pork—
Beef Discrimination, Non-Destructive Analysis, Halal Verification
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Abstract

This study reports the synthesis and compositional evaluation of biogenic calcium oxide—
silicon dioxide nanoparticles derived from Vitis vinifera (grape) leaves, with the aim of
exploring their potential as carriers for bone-targeted drug delivery. The precursor material
obtained from dried leaves was analyzed using X-ray fluorescence, which revealed a high
concentration of calcium oxide (40.7 percent by mass) and silicon dioxide (15.9 percent by
mass). Several additional oxides, including potassium oxide, phosphorus pentoxide, sulfur
trioxide, and iron(III) oxide, were present in smaller amounts. The dominance of calcium and
silica components suggests strong suitability for biomedical applications that require bioactive,
osteoconductive, or ceramic-like properties. The spectral and elemental characteristics of the
resulting nanoparticles were examined to assess their feasibility as natural and sustainable drug-
delivery carriers. Calcium oxide—silicon dioxide systems are known for their ability to support
bone regeneration and enhance adhesion to bone tissue, indicating that materials derived from
Vitis vinifera may provide an alternative low-cost source for therapeutic delivery platforms.
Further studies are recommended to investigate particle morphology, drug-loading efficiency,
controlled release behavior, and in-vitro biocompatibility to validate their performance in bone-
related medical applications.

Keywords: Biogenic Nanoparticles, Vitis Vinifera, Calcium Oxide—Silicon Dioxide, Bone-
Targeted Drug Delivery, Bioactive Nanomaterials, Green Synthesis, Bone Tissue Engineering
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Abstract

The sago starch agro-industry plays a strategic role in rural economies, yet its production
system faces substantial energy needs, strong reliance on fossil fuels, and significant biomass
and wastewater generation, which underscores the need for analytical tools capable of
evaluating both operational efficiency and environmental performance. This study develops a
sustainability-oriented efficiency measurement framework for the sago starch agro-industry
using Data Envelopment Analysis (DEA) under a Variable Returns to Scale (VRS) assumption.
Two DEA models are constructed: a baseline model without bark utilization and without
wastewater treatment, and an enhanced model that incorporates partial bark utilization to
reduce diesel consumption in the second drying stage and includes wastewater treatment as an
additional environmental process. The baseline model adopts a two-stage network structure
linking the extraction and drying processes, whereas the enhanced model extends this structure
into a three-stage network by incorporating wastewater treatment as the final stage. Undesirable
outputs generated in the extraction stage (bark, fiber, and wastewater) are incorporated using
inverse monotonic transformations to preserve linearity, with wastewater functioning as an
intermediate link feeding the third-stage treatment process; sludge produced in the WWT stage
is treated similarly. To verify feasibility and examine model behavior, a numerical experiment
is conducted using estimated data. The results reveal distinct efficiency patterns across
scenarios and demonstrate how renewable-energy substitution and wastewater management
interventions alter overall performance. The proposed framework serves as a diagnostic tool
for policymakers and small-scale processors to assess and enhance the eco-efficiency of sago
starch production systems.

Keywords: Network DEA, eco-efficiency, sago starch, biomass substitution, undesirable
outputs.
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Abstract

Air pollution, caused respiratory disease, is one of major issue have been studied recently,
especially for air quality. A portable and low cost instrument is potential to be developed for
identification the air pollution in the limited sources specially in the indoor area. In this study,
an aerosol sampler was designed in compact simply model of 29 X 19.5 X 11.5 cm, by
applying low power consumption of mini vacuum pump for collecting pollution on to a filter
membrane of poly tetra fluoro ethylene (PTFE). The aerosol sampler was tested for controlled
pollution from smoke generator and atomizer at the flow rate of 2 L m™'. In application, the
aerosol sampler was operated in non-activity room as well as mechanical workshop. Then,
polluted membrane was characterized in morphology by HIROX microscope and chemical
composition by Fourier Transform Infra-Red (FTIR). These result reveal small particle
morphology of air pollution on to the filter membrane estimated size range of 1.6 — 5.5 um.
These pollutions affected to shift the wave length number of filter membrane at the peak of
1712.3 cm™ and 512.83 cm!. Finally, it can be concluded that aerosol sampler support to apply
in preliminary identification of air pollution, in the simply, low cost and portable method.

Keywords: Aerosol Sampler, Air Pollution, Filter Membrane, Low Cost, Portable.
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Abstract

The aviation sector contributed approxiametely 2-3 % for global CO2 emissions, and this
figure could increase to 22% by 2050 if no action and mitigation are taken. CO2 is the most
common greenhouse gas (GHG) of global emissions can have adverse impacts and create
global problems such as a climate change. As action to response of climate change and reduce
of greenhouse gas emissions by aviation international organization including government have
recognized that aviation sector needs to achieve net zero emission (NZE) by 2050. For this aim,
one of the strategic approach to reduce CO2 emissions and addressing environmental impact
in aviation industry by adoption innovation of sustainable aviation fuel (SAF). The adoption of
SAF aims to make transition from convention aviation fuel which is sourced from fossil to fuel
with renewable energy. SAF is an innovation fuel that devired from renewable resources such
as biomass, waste oils, and agricultural residues, offers a promising alternative to conventional
fossil-based jet fuels by significantly lowering greenhouse gas emissions. The current
technologies employed in SAF production including hydroprocessed esters and fatty acids
(HEFA), Fischer-Tropsch Synthesis, and Alcohol-to-Jet (AtJ) conversion pathways. SAF
adoption in commercial aviation, encompassing policy and regulation framework, technology,
fuel infrastructure development and stakeholder collaboration. This perspective underscore the
crusicial role of adoption innovation and policy support in acceleration SAF integration to
achieve aviation emission targets. The life cycle of SAF trough Life Cycle Assessment (LCA)
by International Civil Aviation Organization (ICAO) include of feedstock acquisition,
feedstock transportation, fuel production, fuel distribution, fuel combustion, indirect effects
consideration. The result of an LCA help reduction in greenhouse gas emissions and
minimizing the impact of climate change . SAF can reduce greenhouse gas emissions by up to
80% or more compared to conventional fossil jet fuel. SAF as a strategy which focus on
decarbonization in the airlines industry and the pathway to achieving net zero emission (NZE).

Keywords: Adoption, Climate Change, Sustainable Aviation Fuel, Greenhouse Gas,
Decarbonization, Reduction Emission, Technology, Life Cycle Assessment.
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Abstract

The shift toward cleaner energy has encouraged wider use of renewable resources,
especially those that can be produced from existing agricultural and forestry waste. One
option that continues to gain attention is the use of bio-pellets, which offer relatively
high energy content while keeping emissions low. This study examines the production
of bio-pellets made from oil palm fronds and sawdust waste by verifying the optimal
process predicted through Design Expert 13.0 and by establishing a standardized work
procedure. Laboratory tests following ASTM methods were used to measure moisture,
ash content, and calorific value in reference to SNI 8675:2018. The verification results
showed that the laboratory responses were consistent with the model predictions. Using
a 40-mesh particle size and a drying temperature of 120 °C, the produced bio-pellets
reached 8.41% moisture, 1.09% ash, and a calorific value of 4274 cal/g. Time-study
analysis indicated that the entire manual production process required 321 minutes.
These findings highlight the value of combining model-based optimization with
practical standardization to support reliable bio-pellet production.

Keywords: Biomass pellet, Renewable Energy, Response Surface Methodology
(RSM), Design Of Experiment (DoE), Process Standardization
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Abstract

Essential oils are natural compounds that have a distinctive aroma and are easily volatile,
extracted from various parts of plants. Although they have high economic value, essential oils
still face challenges in terms of product quality, aroma stability, and the effectiveness of digital
marketing. This study identifies the issues in the e-commerce ecosystem of essential oils
through a Voice of Customer (VoC) approach, utilizing text mining on more than 40,000
consumer reviews. Negative sentiment reviews were analyzed using the Pareto and Root Cause
Analysis. The findings show that 80% of consumer complaints are related to aroma
performance (27.13%), product packaging quality (23.60%), and delivery delays (14.89%).
Other issues include slow service (7.26%), poor product quality (7.14%), and inaccurate
descriptions (6.67%). The main dimensions most noticed by customers are scent, ‘scent
strength’, ‘scent longevity’, ‘product packaging’, ‘package packaging’, ‘delivery’, ‘price’,
‘product quality’, ‘response’, and ‘service quality’. The root causes include variations in raw
material quality, inconsistent fragrance formulation, inappropriate packaging design, and
inconsistent delivery quality. Mapping complaints within the e-commerce ecosystem model
shows issues in product aspects, logistics, seller communication, and marketplace integrity.
Based on these findings, it is recommended that fragrance consistency be improved, packaging
be redesigned, and Service Level Agreement (SLA) standards be implemented for logistics.
These recommendations are expected to strengthen the competitiveness of the essential oils
industry in the global market.

Keywords: Voice Of Customer, E-Commerce Ecosystem, Essential Oils, Problem Mapping,
Text Mining
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Abstract

The processing of fresh fruit bunches (FFB) into Crude Palm Oil (CPO) generates various
by- products, including Oil Palm Empty Fruit Bunches (EFB), which contain high levels of
carbon- rich biomass. This composition makes EFB a promising precursor for activated
carbon production. Activated carbon is widely utilized as an adsorbent due to its high
adsorption capacity, which is attributed to the presence of well-developed pore structures.
This study aims to evaluate the characteristics of activated carbon derived from EFB using
different chemical activating agents and to determine the most effective activator for
chemical activation. The research procedure consisted of three stages: dehydration at 250
°C, carbonization at 600 °C, and chemical activation using KOH, NaOH, ZnCl., and a non-
activated control. The characterization parameters included yield, moisture content, ash
content, volatile matter, and fixed carbon content. The results showed that KOH produced
the most optimal activated carbon, meeting the quality requirements specified in SNI 06-
3730-1995. Activated carbon produced using KOH achieved a yield of 28.1%, moisture
content of 1.23%, ash content of 1.61%, volatile matter of 14.42%, and fixed carbon content
0f92.7%. These findings indicate that KOH is the most effective activating agent compared
to NaOH and ZnCl., producing activated carbon with superior physicochemical properties.
Thus, EFB activated with KOH demonstrates strong potential as a high-quality adsorbent
material.

Keywords: Activated Carbon, Carbonization, Chemical Activation, Oil Palm Empty Fruit
Bunches
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Abstract

Logistics operations in Small and Medium Enterprises (SMEs) within emerging markets are
often characterized by inefficient manual planning, resulting in unnecessary costs and high
carbon footprints. While complex metaheuristics offer optimal solutions, their implementation
in SMEs is often hindered by technical and financial constraints. This study explores the
potential of simple route optimization as a pragmatic enabler for Green Logistics in the
furniture industry. Using a real-world case study of an Indonesian furniture SME, this research
compares the efficacy of two constructive heuristics—Nearest Neighbor (NN) and Cheapest
Insertion Heuristic (CIH)—against the company’s historical delivery routes. The objective is
to simultaneously minimize total travel distance, operational costs, and fuel-related CO2
emissions. The results demonstrate that the CIH algorithm significantly outperforms both the
baseline manual routes and the NN approach. Specifically, CIH reduced the total travel distance
by 27.7% (from 209.1 km to 151.1 km) and fuel consumption by approximately 28%, directly
translating to lower carbon emissions. Furthermore, the method yielded a 9.37% reduction in
total distribution costs compared to the status quo. These findings conclude that for resource-
constrained SMEs, adopting accessible heuristic methods like CIH can serve as a high-impact,
low-cost strategy to achieve decarbonization and operational efficiency without necessitating
complex technological investments.

Keywords: Green Logistics, Route Optimization, Travelling Salesman Problem (TSP),
Cheapest Insertion Heuristic, Furniture Industry.
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Abstract

This study aim to analyze the strategic positioning of a franchise-based small enterprise by
incorporating environmental perspectives into business decisions. This research, through the
PLC and BCG Matrix, identified the competitive position of the Banana Bread Shop in the
local setting and analyzed how environmental factors, such as the level of competition in the
market, changing consumer behavior, and operational issues concerning sustainability, affect
its strategic alternatives. Data were collected through observations, interviews, FGDs, and in-
depth interviews among the business owner and branch partners. PLC analysis positioned the
Banana Bread Shop in the growth stage and visibility in the market. In contrast, the outcome
of the BCG Matrix has placed the enterprise in the Dog quadrant characterized by a low relative
market share with negative market growth and is not very competitive under prevailing market
and environmental conditions. With a view to responding to the foregoing challenges, seven
strategic priorities identified and validated through FGDs included: product innovation;
expansion planning; organisational restructuring; employee training; digital marketing; quality
monitoring; and periodic audits. This implies that the integration of environmental
considerations into a business strategy-in particular, competitive landscape dynamics and
internal organisational sustainability-will be key in enhancing enterprise competitive
resilience. Of the strategies identified, four were taken to be most feasible for immediate
implementation: product innovation, digital marketing, basic employee training, and a
structured quality monitoring system. In fact, these strategies are foundational in efforts aimed
at promoting internal capability, strengthening environmental adaptation, and supporting the
long-term sustainability of business.

Keywords: Competitive Strategy, Franchise, PLC, BCG Matrix
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Abstract

The rapid growth of e-commerce in Indonesia has accelerated the distribution of ready-to-wear
apparel but has also increased consumer complaints related to size accuracy, fabric quality,
color consistency, and stitching workmanship. This study evaluates garment quality by
analyzing Voice of Customer (VoC) data derived from more than 40,000 marketplace reviews
using a text mining approach. The research process includes text preprocessing, TF-IDF feature
extraction, aspect classification using a garment-specific lexicon constructed from literature
and SNI 8101:2017, and sentiment analysis. The results show that Fabric Quality is the most
frequently criticized aspect (41.40%), followed by Product Representation Accuracy (23.54%)
and Size Accuracy (13.34%). In terms of sentiment, Fabric Quality also records the highest
number of negative reviews (3,210 comments), while the highest negative proportions are
found in Odor Issues (76.47%) and Care Label Information (31.38%). Mapping VoC findings
to SNI 8101:2017 reveals implementation gaps among producers and sellers, and highlights
that visual expectation issues—one of the dominant problems in e-commerce—are not covered
by the standard. This study integrates consumer voice with a national apparel quality standard,
which has been rarely explored in prior research. These findings demonstrate that large-scale
VoC analysis is an effective diagnostic tool for assessing garment quality and can support more
targeted improvements across the digital apparel ecosystem.

Keywords: Voice of Customer, e-commerce, Text Mining, Sentiment Analysis, SNI1 8101:2017
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Abstract

The Taguchi method was used to design experiments with the L9 Orthogonal Array, which
allowed for a reduction in the number of tests without compromising the validity of the data.
To conduct optimal research with a smaller number of test specimens than conventional
methods. In this study, the application of the Taguchi method was used to examine the optimal
results of 100 watt CO2 cutting laser on colored acrylic materials. Factors that affect the cutting
or engraving strength of CO2 laser are the power emitted from the laser tube, the cutting speed
of the machine, and color. With test levels of 20%,30%,50% for Power, 50,75,100 for its
Cutting Speed, while White, Clear, Black are the levels of the color factor. The quality check
uses a caliper as a measuring tool for the carving of CO2 laser onto acrylic, by measuring the
depth of each end of the engraving product then averaged and made into a percent value to find
out what percentage of the engraving results are against acrylic with a thickness of 3 mm. Each
test variation is repeated three times to ensure the reliability of the data. Power, speed, and
color are the factors studied in this study. The result is that the power of the laser is the most
influential factor on the cutting and engraving results. Color has the lowest influence compared
to the other three factors. The results of the Anova test showed that the color factor had a P
Value of 0.465, which was greater than 0.05. This makes the color factor not significantly affect
the cut and engraving results of Laser CO2.

Keywords: Taguchi Method, CO2 Lasser, Power, Speed, Color, Signal-to-Noise Ratio, Process
Optimization, Acrylic
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Abstract

Soil management in oil palm plantations directly affects soil morphology and physicochemical
properties, including reductions in porosity, the development of more massive soil structures,
increased consistency hardness, and inhibited aggregate formation. Nevertheless, appropriate
soil management practices combined with oil palm growth can gradually restore these soil
characteristics and improve long-term plantation productivity. This study aims to examine
changes in soil morphological and physicochemical characteristics across different planting
ages. The research was conducted in Kampar, Riau, Indonesia, on oil palm plantation land with
plantations aged 5, 10, and 15 years using a survey method involving direct observations in the
field and determining the location of the soil sampling. The observed parameters included soil
structure, aggregate stability, consistency, color, taste, temperature, and pH. The results
showed that increasing plantation age led to more compact soil structure, smaller and easily
broken aggregates, very hard consistency, yellowish-brown soil color, sandy and less sweet
soil taste, increased soil temperature, and more acidic pH. These findings highlight the need
for periodic soil management to maintain soil quality, ensuring sustainable growth and
productivity of oil palm plantations.

Keywords: Soil Morphology, Physicochemical Properties, Oil Palm Plantations, Soil
Management
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Abstract

This study aims to develop a strategic business model for UD Y, a small-scale cassava chips
enterprise, using the Business Model Canvas (BMC) approach. The focus is directed toward
sustainable business development through product innovation, digital marketing optimization,
distribution network expansion, and strengthened partnerships with business collaborators. A
descriptive qualitative method was employed through field observations, in-depth interviews,
and direct documentation at the business site. The analysis was conducted based on the nine
components of the BMC, namely customer segments, value propositions, channels, customer
relationships, revenue streams, key resources, key activities, key partnerships, and cost
structure. The results reveal that UD Y has strong potential to expand its market through product
diversification, enhanced digital brand identity, and improved production efficiency. Moreover,
the study identifies several strategic directions for future growth, including the adoption of e-
commerce platforms, the development of standardized packaging, and the reinforcement of
financial management practices. The BMC-based business development strategy thus provides
a comprehensive framework for aligning business activities with long-term sustainability goals.
Overall, this study contributes to strengthening competitiveness and guiding the transformation
of small-scale food enterprises into adaptive and innovative local businesses.

Keywords: Business Model Canvas, Business Development, Small-Scale Food Enterprise,
Strategic Management, Competitiveness.
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Abstract

With the rapid advancement of technology, artificial intelligence (Al) is one of the methods used
to achieve more efficient automation systems. One industrial process that can be improved from
this is the sorting process. Usually, the sorting process utilizes sensors to automate classification
and reduce dependence on human labor, which is often prone to error. However, the sensor is
limited in that they cannot differentiate objects with similar features at once, such as objects with
similar color. Therefore, this study proposes a computer vision-based object sorting system using
the YOLOVS object detection model. The system consists of a conveyor and a pick-and-place robot
arm. A custom dataset of seven object classes was trained using YOLOVS for real-time detection.
The system’s inverse kinematics was modelled and simulated via MATLAB to determine the
required joint angles for pick-and-place operations. An object counter was also implemented using
a virtual line-crossing method. Experimental results showed that the object detection model
achieved classification with an average confidence above 0.5. Pick-and-place trials showed that
most object classes achieved between 7 and 10 successful attempts out of 10, while performance
dropped significantly for 1 object, which succeeded only once in 10 trials due to frequent
misclassification and grasping failures because of the thin geometry of the object. Overall, the
system successfully demonstrates a functional and sensor-free object sorting process based entirely
on computer vision, with potential for further improvement through adding a verification step for
the counter and an automatic feeder.

Keywords: Object Detection, Yolov8, Inverse Kinematics, Sorting System



mailto:ignatius.hadisujoto@sampoernauniversity.ac.id

7" ICSE

International Conference on Science and Engineering

Faculty of Science and Technology, Universitas Islam Negeri Sunan Kalijaga Yogyakarta

ID 79

Strategies of Village Fund Utilization for Environmental Sustainability in
Indonesia

Fauzy Ade Priyatna', Indah Susilowati?, Purnawan Adi Wicaksono®

! Master of Environmental Science, Postgraduate School, Universitas Diponegoro, Semarang,
Indonesia

?Faculty of Economy and Business, Universitas Diponegoro, Semarang, Indonesia

3 Faculty of Engineering, Universitas Diponegoro, Semarang, Indonesia

*Corresponding author: Fauzy Ade Priyatna
fauzyade4(@gmail.com

Abstract

Environmental issues have not been prioritized in village development. Village funds as an
instrument of village finance can be used for activities that support environmental
sustainability. However, currently the utilization of village funds focuses on economic and
infrastructure issues. Therefore, this study aims to analyze the strategy of utilizing village funds
to support environmental sustainability. This research uses a library research approach. The
data were processed using descriptive analysis and the Delphi Method to describe and explain
the results of literature study. This research used the Delphi Method as a form of novelty to the
studies related to village funds that had been done. This method helped in prioritizing the
proposed strategies. The results of study explained that there are 3 strategies, namely (1)
Formulating and budgeting the provision of incentives as environmental services through
village funds; (2) Evaluating regulations that are related to the priority utilization of village
funds; and (3) Applying the concept of green budgeting in the state financial planning and
budgeting process. The highest priority strategy is "Evaluating regulations that are related to
the priority utilization of village funds". This research still has limitations in collecting and
studying references based on the literature research approach. In addition, research related to
village funds needs to conduct field studies to deepen existing problems. However, the author
hopes that this research can be used as a recommendation or reference for the Ministry of
Villages in formulating priorities for the utilization of village funds.

Keywords: Village, Funds, Development, Environmental, Indonesia
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Abstract

The rising prevalence of non-communicable diseases (NCDs) among Indonesian youth is
increasingly driven by the consumption of ultra-processed foods and a lack of nutritional
awareness. Data from the Indonesian Ministry of Health (2022) indicates that 40% of
adolescents in Jakarta consume instant noodles frequently, while a single can of soda often
exceeds the WHO daily sugar limit of 25 grams. To address this critical public health challenge,
this study develops a comprehensive mobile-based monitoring system integrated with an
intelligent food recommendation engine. Unlike conventional trackers, the core of this system
utilizes a Multi-Layer Perceptron (MLP) model designed for multi-label classification,
enabling the system to analyze complex nutritional attributes and suggest food combinations
that match user needs. The model was trained on a curated dataset of 1,669 food items, utilizing
a Keras Sequential architecture with dense layers, sigmoid activation, and binary cross-entropy
loss to handle multiple dietary labels simultaneously. Data preprocessing involved standard
scaling and multi-label binarization to ensure rigorous input consistency. Empirical evaluation
over 100 epochs demonstrated high stability, achieving a validation accuracy of 98.30% and a
precision rate of 97.25%. By combining high-precision deep learning with nutritional
standards, this tool provides a practical digital intervention to mitigate diet-related diseases and
support healthier eating patterns among the community.

Keywords: Deep Learning, Multi-label classification, Disease Prevention, Nutritional
Optimization, Keras, Dietary Monitoring
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Abstract

The need for clean water that is suitable for consumption and hygienic is a top priority, but the
conventional water filtration process is often not monitored accurately. This study raises the
problem of how to design an automatic filtration system that is able to monitor changes in the
quality of dirty water into clean water in real-time. The purpose of this study is to develop an
IoT-based "Smart Water Filter" prototype using an ESP32 microcontroller to monitor turbidity,
temperature, and Total Dissolved Solids (TDS). The development method used is the
Prototyping Method, which includes the initial assembly stage, implementation of the filtration
module, sensor integration, and end-to-end system testing. This system integrates the HC-SR04
sensor for water volume, the TDS Meter sensor for water quality, and the DS18B20 for
temperature, with data visualization through the Blynk and Tkinter interfaces. The expected
result is the creation of a tool that can convert dirty water into ready-to-use water with a TDS
standard of <300 ppm, as well as providing digitally accessible water quality monitoring data.
In conclusion, IoT integration in water filtration systems can increase the effectiveness of water
quality monitoring and automation of the purification process.

Keywords: Smart Water Filter, [oT, ESP32, TDS Meter, Water Quality Monitoring



mailto:muhammad.wonoseto@uin-suka.ac.id

7" ICSE

International Conference on Science and Engineering

Faculty of Science and Technology, Universitas Islam Negeri Sunan Kalijaga Yogyakarta

ID 82

Analysis of IoT-Based Egg Incubation Automation System (KARTEL)
using MQTT Protocol for Poultry Farming Efficiency

Arbath Abdurrahman'!, Ahmad Musthofa Aslam!, Bayu Wicaksono!, Chairul ‘Azmi Zuhdi
Pramono', Muhammad Akmal Sani Pratama', Salman Alfauzi Asngari', Zahra Zakila
Anindha Rahmanti!, Daru Prasetyawan!, Simeao Lourenco Correia da Silva?, Muhammad
Galih Wonoseto'*

Informatics Engineering, UIN Sunan Kalijaga, Yogyakarta, Indonesia

2University Technology Petronas, Perak, Malaysia

*Corresponding author: Muhammad Galih Wonoseto
muhammad.wonoseto@uin-suka.ac.id

Abstract

Poultry farming requires precise environmental control to ensure high egg hatching rates, yet
many traditional farmers still rely on manual monitoring which is inefficient and prone to
human error. Farmers often face significant challenges in maintaining stable temperature and
humidity levels, as well as the labor-intensive burden of manually rotating eggs, which can
lead to decreased hatching success and operational inefficiency. The objective of this project
is to develop KARTEL (Kendali Automasi Ruang Telur), an integrated Internet of Things (IoT)
system designed to automate the incubation process and provide real-time remote monitoring
capabilities. The development method employed in this research is the Prototyping model
within the SDLC framework, utilizing ESP-32 microcontrollers for hardware control and the
MQTT protocol for lightweight, real-time data communication with a Python-based desktop
control center. The result of this research is a fully functional smart incubator system that
successfully automates temperature regulation, humidity control, and egg rotation, while
allowing farmers to monitor data logs and control the device remotely to ensure optimal
hatching conditions.

Keywords: Internet of Things, Smart Farming, MQTT, Egg Incubator, Automation.
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Abstract

Network Intrusion Detection Systems (NIDS) facing classical problem. while research about
Intrusion Detection in Machine Learning (ML) and Deep Learning (DL) models always offer
higher detection accuracy, some of the research often exceeding 99%, however their
operational adoption is significantly limited by their "black-box" nature. Consequently, most
of the security operation center still rely on traditional signature-based systems like Suricata or
Snort, because they are are interpretable however become more ineffective against novel
threats. The primary challenge is to tackling the gap between research performance and
operational viability, that known as the "interpretability gap" and "operational deployment
barrier". This paper proposes a novel, end-to-end methodology to translate insights from
Explainable AI (XAI) directly into deployable and interpretable Suricata rules. Our proposed
methodology is to use high-performance black-box models that represent sequential and
temporal attack pattern (LSTM and XGBoost) by applying model-agnostic XAl techniques
(TreeSHAP and DeepSHAP) to identify important feature that create decission for intrusion
activity. Then from there we proposed utilize a proxy Decision Tree (DT) as a translation
mechanism to mimic and intreperting ML/DL blackbox model to generate lists of readable rule
filter. This methodology is supported by a comprehensive, multi-dimensional evaluation
protocol to assess the generated rules not just on accuracy, but on fidelity, cross-dataset
transferability. The primary goal is to bridge the gap between high-performance ML intrusion
detection methodology and real operational Intrusion detection system using common
application like Suricata or Snort. This method could enabling analysts to effectively deploy,
trust, and maintain intelligent network defenses.
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Abstract

This study addresses a critical knowledge gap of artificial intelligence infrastructure, energy
consumption, and climate change mitigation in Asian developing economies. While Al
demonstrates potentiality for environmental optimization and carbon reduction, the energy
demands of data centres hosting Al workloads remain inadequately understood in regional
contexts. Existing literature lacks comprehensive quantification of data centre energy profiles
specific to diverse Asian climatic and economic environments, and empirical evidence on data-
centric optimization effectiveness under real-world operational conditions remains limited.
This study uses quantitative data approach through various extracted data and analysed using
simple analytical models prescribed by several models adopted in this study. The integrated
analytical framework examines three domains: infrastructure sustainability, algorithmic
efficiency, and socioeconomic development. This study delivers empirical quantification of Al
workload energy consumption profiles, systematic evaluation of optimization technologies
under Asian operating conditions, and validated environmental impact models. The findings
demonstrates whether progressive economic development through Al adoption can proceed
simultaneously with climate mitigation The research enables Asian policymakers to design
governance structures supporting Al adoption while meeting climate commitments, positioning
the region as a leader in sustainable technological development and contributing essential
knowledge to global climate action efforts.

Keywords: Artificial Intelligence, Data centres, Green Energy, Climate Change, Sustainable
Development Goals



mailto:muhaizam@uum.edu.my

@ T"ICSE

International Conference on Science and Engineering

Faculty of Science and Technology, Universitas Islam Negeri Sunan Kalijaga Yogyakarta

ID 85

Domain-Adaptive Abstractive Summarization System for Indonesian
Scientific Papers: An Intelligent Engineering Solution for Sustainable
Knowledge Management

Aulia Miftah Razak 1', Ahmad Bidni Musyafa 2!
'"UIN Sunan Kalijaga, Condongcatur Sleman, Yogyakarta, Indonesia

*Corresponding author: Aulia Miftah Razak
22106050079@student.uin-suka.ac.id

Abstract

Researchers and students in Indonesia often encounter substantial difficulty when navigating
large volumes of academic literature, resulting in prolonged and inefficient review processes
that hinder timely scientific progress. To address this issue, this study proposes an automatic
abstractive summarization system for Indonesian-language scientific papers, supporting
interdisciplinary engineering and knowledge management workflows. A facebook/mbart-
large-50-many-to-many-mmt multilingual Transformer model was fine-tuned on a curated
corpus of 148 academic PDFs, from which 57 high-quality and domain-diverse summary—
abstract pairs were extracted using heuristic methods. Full papers served as source texts, while
official abstracts were treated as ground-truth summaries. To overcome the memory limitations
of a T4 GPU, the training process incorporated optimization techniques such as gradient
checkpointing and gradient accumulation, enabling stable fine-tuning under constrained
computational resources. Model evaluation using ROUGE metrics yielded a best rougeLsum
score of 88.47, indicating strong alignment with human-written abstracts. The outcomes of this
work include: (1) a domain-adapted mBART model for Indonesian scientific text, (2) a real-
time inference pipeline capable of summarizing uploaded PDFs, and (3) empirical evidence
that large multilingual models can be effectively adapted to specialized domains even with
limited fine-tuning data. This study advances low-resource NLP for Indonesian and provides a
practical Al-based tool that enhances efficiency in scientific, engineering, and sustainability-
related research. It aligns with the scope of Interdisciplinary Engineering and Architecture and
contributes to more sustainable and optimized scientific knowledge processing.

Keywords: Automatic Summarization, Abstractive Summarization, Indonesian Scientific
Papers, Transformer Models, mBart.
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Abstract

This study investigates long-term rainfall variability and the performance of an Artificial
Neural Network for monthly rainfall prediction in the Special Region of Yogyakarta, Indonesia.
The analysis uses 26 years of daily rainfall observations from 122 rain gauge stations distributed
across four administrative districts, excluding the urban core where long-term records are
unavailable. Spatial analysis using the Inverse Distance Weighting interpolation method
reveals clear rainfall gradients, with higher annual totals in the northern volcanic zone of
Sleman and the western highlands of Kulon Progo, while Bantul and Gunungkidul show
relatively lower rainfall. Interannual variability indicates strong oscillations between wet and
dry periods that correspond to monsoon cycles and major climate anomalies, while seasonal
patterns confirm the concentration of rainfall during the December—February period and the
lowest rainfall during June—August. The Artificial Neural Network model, trained using
historical monthly rainfall values, demonstrates district-level variations in predictive
performance. The strongest prediction accuracy is found in Sleman and Kulon Progo, while
Bantul and Gunungkidul show moderate results. Error diagnostics indicate increased
uncertainty during months with extreme rainfall peaks. Overall, the findings demonstrate that
combining dense ground-based observations with Artificial Neural Network modeling provides
valuable insights into spatial and temporal rainfall behaviour in the region. The results offer
practical implications for water resource planning, agricultural scheduling, and climate- related
hazard preparedness, while also highlighting the need to integrate atmospheric predictors to
further improve model performance.

Keywords: Rainfall Variability, Artificial Neural Network, Spatial Analysis, Seasonal
Rainfall Patterns, Hydrometeorological Forecasting
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Abstract

This study examines the security and safety challenges of executing conditional iterative
programs on critical systems, using formal verification based on Satisfiability Modulo Theories
(SMT). Three verification approaches are compared: Bounded Model Checking (BMC), Linear
Temporal Logic (LTL), and Binary Decision Diagrams (BDD). The methodology includes
designing formal models, generating test scenarios, and evaluating performance with respect
to execution time, memory usage, and the identification of safe variable values. Experiments
were performed on a complex conditional iterative program, running ten iterations with input
values ranging from 1 to 10. Results show high consistency across the three methods: the values
5, 6,7, and 9 were classified as safe, while 1, 2, 3, 4, 8, and 10 were classified as unsafe. BMC
and BDD achieved faster execution times (approximately 0.002 s less than LTL) and all
methods exhibited low memory consumption. The findings demonstrate the computational
advantages of BMC and BDD, the overall reliability of the three techniques, and the
effectiveness of the SMT-based approach for formally verifying conditional iterative programs,
thereby providing a systematic means to guarantee program safety.

Keywords: BMC. BDD, formal verification, LTL, SMT
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Abstract

Class attendance systems that still rely on manual methods such as handwritten attendance
sheets create various problems, including time inefficiency and vulnerability to fraud such as
proxy signatures. This research aims to develop an automated attendance system based on
fingerprint identification using Internet of Things (IoT) technology with an ESP32
microcontroller and an AS608 fingerprint sensor integrated through the Message Queuing
Telemetry Transport (MQTT) protocol. The main objective is to build a reliable, real-time, and
integrated attendance system capable of performing fingerprint registration, identity
verification, and automatic attendance data storage. The development method is carried out
through six stages: component preparation and testing, database and Graphical User Interface
(GUI) design, desktop application development using Python with the Tkinter and Paho-
MQTT libraries, MicroPython firmware development on ESP32, system integration testing,
and device finalization. The system is designed with two-way communication between the
embedded device and the desktop application, where the ESP32 sends fingerprint verification
results to the desktop server via an MQTT broker, and the server stores attendance logs in an
SQLite database while displaying user information in real time. The expected outcome is an
attendance system capable of reducing fraud, increasing the efficiency of attendance recording,
and providing accurate attendance data with timestamps and biometrically verified user
identities

Keywords:  Fingerprint Attendance System, ESP32, MQTT Protocol, IoT Attendance,
Biometric Verification
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Abstract

New students at the Faculty of Science and Technology (SAINTEK), UIN Sunan Kalijaga,
often experience limited access to timely and reliable institutional information through
conventional communication channels. To address this challenge, this paper presents Chatbot
SAINTEK UIN SUKA, an institutional information service powered by Retrieval-Augmented
Generation (RAG). The system integrates a structured retrieval pipeline—covering curricula,
registration procedures, academic schedules, and faculty FAQs—with a general-purpose
generative language model to deliver factually grounded, context-aware responses.
Experimental evaluation shows that the RAG-enhanced system achieves higher accuracy on
faculty-specific queries and produces more consistent administrative answers than a non-
retrieval baseline model. The results demonstrate the effectiveness of combining structured
document retrieval with generative Al to support new student orientation and reduce
administrative workload. This work also establishes a scalable foundation for future extensions,
including automated document synchronization and personalized information delivery within
institutional Al services.

Keywords: Retrieval-Augmented Generation (RAG), Institutional Chatbot, Information

Retrieval, Generative Al
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Abstract

Communication barriers faced by deaf individuals often limit their ability to express
information effectively in environments where sign language is not widely understood, which
motivates the development of alternative gesture-based communication technologies. This
project addresses the problem of translating human body gestures into readable text using a
system that combines motion data and visual cues. The primary objective is to design an
Internet of Things—based gesture translation system that supports communication for deaf users
by interpreting natural gestures and converting them into meaningful text. The system will be
developed using a combination of gyroscope sensors to capture movement orientation and
webcam-based computer vision to analyze visual gesture patterns, with all program code
implemented in a structured development environment. The research methodology includes
system design, data collection, gesture modeling, integration of motion and visual inputs, and
iterative testing to ensure accuracy and usability. The project will discuss sensor fusion
techniques, model performance, interface design, and the effectiveness of the system in
translating gestures into text in real time. The results are expected to show that integrating
motion sensing and visual recognition can enhance gesture interpretation accuracy, providing
a practical communication aid for deaf individuals. The study concludes that such a system can
significantly improve accessibility and support more inclusive interaction in daily
communication contexts.

Keywords: IoT-Based Gesture Translation, Gyroscope Sensor, Computer Vision, Gesture-
To-Text System, Deaf Communication Support, Motion Analysis, Accessibility Technology
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Abstract

Indonesia’s ambitious commitment to climate change mitigation and achieving Net Zero
emissions hinges on a rapid, equitable energy transition. However, the path to effective
decarbonization is often obstructed by significant information asymmetries regarding green
technologies and complex climate policies, particularly in vulnerable remote regions with
limited digital infrastructure. This study addresses these systemic barriers by introducing
REnewbie-LLM, a localized artificial intelligence tool designed to accelerate climate action
through equitable knowledge dissemination. Built upon the Qwen3-4B architecture, this open-
weight Large Language Model (LLM) was fine-tuned specifically in Bahasa Indonesia using a
curated dataset of climate regulations, renewable energy frameworks, and low-carbon
strategies. Engineered for efficient offline deployment on consumer-grade hardware, the model
ensures sovereign access to critical climate data without reliance on continuous internet
connectivity. Empirical evaluations demonstrate that REnewbie-LLM provides accurate,
context-aware insights essential for analyzing decarbonization barriers and regulatory
compliance. By democratizing access to technical and regulatory knowledge, this tool
empowers educators, policymakers, and communities to actively participate in Indonesia’s
climate resilience strategies and Nationally Determined Contribution (NDC) targets, bridging
the gap between high-level policy and local implementation while supporting Sustainable
Development Goals 4, 7, and 9.

Keywords: Climate Change Mitigation, Decarbonization, Large Language Model, Energy
Transition, Indonesia
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Abstract

This study focuses on the formulation of Treated Residual Aromatic Extract (TRAE) products
by modifying the viscosity of Residual Aromatic Extract (RAE) through dilution using base
lubricating oil (LBO). The objective is to optimize rheological properties while ensuring
environmental compliance regarding Polycyclic Aromatic Compounds (PCA) and Polycyclic
Aromatic Hydrocarbons (PAHs). The blending process was carried out at 100 °C for 60
minutes with RAE:LBO ratios of 85:15, 70:30, and 60:40. The experimental results revealed
that dilution effectively reduced the kinematic viscosity of RAE from 18,487 mm?/s to 799.8
mm?/s at 40 °C from 115.07 mm?*s to 31.71 mm?/s at 100 °C. The PCA content decreased from
14.1 wt% to below 3 wt%, and the total PAH and benzo[a]pyrene (BaP) concentrations were
within the limits specified by EU Directive 2005/69/EC and REACH Annex XVII (<10 mg/kg
and <1 mg/kg, respectively). The optimal formulation at a 70:30 RAE:LBO ratio achieved
viscosity values comparable to commercial TRAE products (H&R Vivatec 700 and 800) with
superior environmental compatibility. These findings confirm that viscosity modification via
dilution with environmentally friendly base oil offers an effective and sustainable pathway for
producing low-PAH TRAE products

Keywords: Viscosity Modification, Dilution Method, Residual Aromatic Extract (RAE), Base
Lubricating Oil, PCA, PAH, Benzo[A]Pyrene, TRAE Formulation.
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Abstract

Pesticide exposure remains a significant environmental and health concern in agricultural
communities. Green young coconut water contains natural electrolytes, enzymes, and
antioxidants that may physiologically reduce the toxic effects of pesticides, although it is not a
medical antidote. This study aimed to explore the potential of green young coconut water as an
early first-aid intervention for conscious victims of pesticide poisoning. A qualitative case
study method was employed to observe physiological responses after administration. The
results indicated that consuming green young coconut water helped alleviate early symptoms
such as dizziness, nausea, and mild convulsions. These findings suggest that coconut water can
support mild detoxification and organ recovery processes while raising community awareness
about first aid in poisoning incidents. However, medical evaluation and hospital treatment
remain essential for complete recovery. In conclusion, this natural biotechnology approach
supports sustainable health practices by utilizing local natural resources for preliminary
emergency response.

Keywords: Green Young Coconut Water; Pesticide Poisoning; Natural Biotechnology; First
Aid; Sustainable Health.
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Abstract

This study investigated the potential of essential oil-based bio-additives derived from
citronella, clove, and patchouli to improve the physicochemical properties, engine
performance, and emission characteristics of Pertalite fuel. Response Surface Methodology
(RSM) with a Central Composite Design (CCD) was employed to evaluate bio-additive
concentrations ranging from 0.1-0.3 mL per 1000 mL of Pertalite. Results showed that the
addition of bio-additives at these levels did not significantly alter viscosity or pH, both
remaining comparable to pure Pertalite. Similarly, torque output and exhaust emissions (CO
and HC) exhibited no measurable improvements. Statistical analysis using Design Expert®
confirmed that all regression models were non-significant (p > 0.05), and optimization attempts
failed to identify a valid optimum point, with desirability values below 0.5. The negligible
effects are attributed to the very low dosage of bio-additives, insufficient to influence
atomization, combustion, or emission reduction. Moreover, the non-polar nature of gasoline
limits the sensitivity of parameters such as pH, while operational variations in engine testing
(temperature, RPM, and load) may have masked subtle effects. In conclusion, essential oil bio-
additives at sub-0.03% volumetric levels are below the effective threshold for measurable
impact. Future research should explore higher concentrations, purification of active
compounds, improved mixing techniques, and stricter engine testing conditions. The role of
oxygenated compounds in enhancing combustion quality also warrants further investigation.
Please provide an abstract of 150 to 250 words. The abstract should not contain any undefined
abbreviations or unspecified references.

Keywords: Bio-additive, Essential Oils, Fuel, Optimization, RSM (Response Surface
Methodology)
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Abstract

Caffeic acid is an organic dye that has the potential to be used as a sensitizer in dye-sensitized
solar cells (DSSCs) because it is environmentally friendly, abundant, and low cost, despite
having a relatively short wavelength absorption (<400 nm). This study evaluated caffeic acid
and its two derivatives, caffeic amide and methyl caffeate (A1-A3), as well as modified D-n-
A molecules using a naphthacene m bridge and thiophene cyanoacetate acceptor (B1-B3)
carrying a COO~ group as a strong anchor on TiO.. DFT (B3LYP) and TD-DFT calculations
with a 6-311G* basis set were used to obtain Amax, HOMO-LUMO energy, AGinject,
AGregen, AERP, [VRP|, Voc, and Light Harvesting Efficiency (LHE), assisted by Gausview,
Avogadro, ORCA, Multiwfn, Chemisian, and Chemcraft software. The results show that D-n-
A modification reduces the excitation energy from 3.87-4.14 eV (A1-A3) to 3.06-3.31 eV
(B1-B3), resulting in a shift in absorption towards the bathochromic region. An increase in
light absorption efficiency was also observed from the increase in LHE, which was initially
0.720 (A1), 0.780 (A2), and 0.809 (A3) to 0.828 (B1), 0.899 (B2), and 0.831 (B3). The
AGinject parameter of compound B is in the range of —12.13 to —12.38 ¢V and continues to
show spontaneous electron injection, while Voc increases to around —6.61 to —6.60 eV. Overall,
caffeic amide-n-A (B2) emerges as the most promising candidate because it exhibits a longer
Amax, the highest light absorption efficiency, and stable photovoltaic parameters for DSSC
applications.

Keywords: Caffeic Acid, DSSC, D-n-A dye, Computational Chemistry
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Abstract

Even though lithium is still the most valuable component recovered from spent lithium iron
phosphate (LiFePOa., LFP) batteries, an efficient recovery of iron (Fe) and phosphorus (P)
components remains a significant challenge. In this work, an improved approach is proposed
to extract Fe and P from lithium extraction slag (LES), a by-product generated from lithium
extraction from spent LFP batteries. Although commonly regarded as waste, LES represents a
valuable secondary resource rich in Fe and P, which potentially recovered as iron phosphates
(FePOs) precursors. Iron and phosphorous were simultaneously recovered in a hydrochloric
acid solution, which concentration adjusted to 0.5-1.5 M, H20. dosage 0-2%, and at
temperatures between 50-90 °C. Experimental results indicated that the highest recovery of Fe
and P, reaching 97.82% and 92.8%, respectively, was achieved under 1.5 M HCI without H-0:
addition at 90 °C with an S/L ratio of 40 g-L™' for 60 min. The proposed method exhibited a
reliable recovery performance while maintaining operational simplicity and economic
feasibility.

Keywords: Lithium Iron Phosphate, Lithium Extraction Slag, Acid Leaching, FePO4 Recovery
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Abstract

Graphite recovered from spent lithium-ion batteries offers a sustainable carbon precursor for
producing graphene oxide (GO). In this work, GO was synthesized using the Hummers method
and compared with commercial GO, yielding similar Raman ID/IG ratios of 0.92 and 0.91,
respectively, confirming comparable structural quality. The GO was then subjected to H2O-
etching for 2, 4, and 6 hours to tailor its structural defects and surface functionality. The highest
ID/IG ratio of 1.13 was obtained at 4 hours, indicating the most effective defect formation, pore
activation, and selective oxidation, while prolonged etching (6 h) reduced structural integrity
due to over-etching. To further enhance its functional performance, the optimally etched GO
was doped with nickel and nitrogen to generate additional active sites and strengthen surface
interactions. The Ni-N dual-doping strategy is expected to significantly improve adsorption
capability.

Keywords: Graphene Oxide, Spent Lithium-lon Battery Graphite, H.O: etching, Nickel
Doping, Nitrogen Doping
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Abstract

Riau Province is one of the largest area with oil plam plantations in indonesia and produce 30
tons of oil palm fronds per ha every year. The carbon content of oil palm fronds has potential
as active carbon. In this research will synthesized active carbon with temperature variations
400, 500 and 600 OC for 60 minutes and activation with mass ratio of char : KOH (1:3). It
applied to reduce Fe (III) content in peat water, considering Riau Province has largest peatlands
on Sumatra island anf amount of peat water have potential for daily used. Surface Functional
group in COPF and ACOPF characterization using FTIR, detected functional group such as C-
O (karboxylic),0-H (free phenol and free hidroxy groups), O-H (alcohol, Phenol), C-O-C, C=0
(karbonyl), C-C (aromatic) dan C-H which different in intensity of vibration. Surface
morphology was analyzed using SEM and charcoal without activation had relatively large pore
size, low homogeneity pores than charcoal with activated. COPF and ACOPF adsorption
Fe(III) in peat water optimal condition of contact time was at 30 menutes, mass of adsorban 1g
and volume of peat water 100 mL with highest efficiency at ACOPF 400 is 100% which
adsorped 0.5463 ppm of Fe(Ill) in peat water. Charcoal with activation wit KOH increases
ablity to adsorped Fe(IIl) in peat water, in generally the charcoal with activation have highest
capacity adsorption than charcoal without activation

Keywords: Adsorption, Peat Water, Activation, Activated Carbon, Oil Palm Fronds
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Abstract

A solvent-free aldol condensation employing MgAl mixed oxide catalysts derived from
hydrotalcite was investigated to produce renewable jet fuel precursors from biomass-origin
furfural and cyclopentanone. This study is specifically directed toward the intersection of
chemistry and sustainability process, prioritizing the adoption of environmentally sound
synthesis strategies and conversion of renewable resources into valuable chemical products.
Catalyst MgAl mixed oxide (HTMA) preparation by co-precipitation and optimized thermal
activation at temperatures of 350, 450, 550, and 650 °C (HTMA-C350, HTMA-C450, HTMA-
C550, and HTMA-C650). The resulting catalyst was then characterized using XRD, FTIR, and
CO2-TPD. The research indicates that the aldol condensation reaction was successfully
conducted at a reaction temperature of 70-110 °C with a molar ratio of cyclopentanone to
furfural (Cp/F) ranging from 0.5 to 5. Changes in the Cp/F molar ratio affected the selectivity
of the resulting product. The optimum conditions for producing 100% F2Cp was obtained by
using the HTMA-C550 catalyst at 3.5 hours, the molar ratio between F: Cp is 1:1, the reaction
temperature is 100°C, and the catalyst dose is 75 mg. Product yields are notably increased
through strategic water addition, demonstrating how mild reaction environments promote
greater efficiency and sustainability. The results showed that adding 8 mmol of water to the
reaction mixture increased the total product yield to 94.4%. By integrating green chemistry
principles, the research underscores how innovative process engineering can facilitate low-
carbon fuel production.

Keywords: Hydrotalcite, Aldol Condensation, Furfural, Cyclopentanone, Sustainability
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Abstract

Phosphate rocks originating from different geological sources exhibit distinct mineralogical
and physical characteristics that play a crucial role in the efficiency of phosphoric acid
production, a key intermediate in the fertilizer and petrochemical industries. As the wet-process
method remains the most widely applied route for industrial-scale phosphoric acid
manufacturing, understanding how variations in raw materials influence reaction kinetics is
essential for ensuring consistent product quality and operational reliability. This study aims to
determine how differences in phosphate rock properties affect dissolution behavior during
sulfuric-acid leaching. The examined characteristics include apatite content, crystal structure,
particle morphology, and impurity levels such as silica, carbonate, and organic matter, all of
which may alter the dominant reaction mechanism and rate-controlling steps. Controlled
leaching experiments were conducted under varied temperatures, acid concentrations, and
stirring speeds, with all rock samples milled and sieved to obtain uniform particle sizes.
Dissolved phosphate concentrations were measured at predetermined intervals, and kinetic
parameters were evaluated through regression analysis using several kinetic models, including
the Shrinking Core Model, diffusion-based models, and pseudo-order kinetics. The results
show that more reactive, low-impurity rocks produce faster dissolution and lower kinetic
resistance, while denser or impurity-rich rocks tend to exhibit diffusion-controlled behavior.
These findings offer valuable insights for raw-material selection, process optimization, and
operational stability in industrial wet-process phosphoric acid production.

Keywords: Phosphate Rock Variations, Reaction Kinetics, Sulfuric-Acid Leaching, Wet-
Process Phosphoric Acid, Kinetic Modeling
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Abstract

Traditional biometric verification is generally based on classification models, such as SVM or
Softmax, that divide the feature space with hyperplanes. These methods, however, are not
computationally efficient and introduce the need for iterative retraining of the model
parameters upon the addition of new identities. This study presents a computational analysis of
the verification framework based on Deep Metric Learning, mapping facial images to a
nonlinear 128-dimensional Euclidean vector space,R128. The key objective here is to
demonstrate the mathematical scalability of the distance-based verification with respect to the
classical approaches based on hyperplane classification. In the procedure, this study used a
Multi-Task Cascaded Neural Network (MTCNN) for geometric alignment, while the FaceNet
model was used to perform high-dimensional feature extraction. Unlike the majority of
verification studies that mainly rely on classification-based approaches, this study has
considered Euclidean distance as a metric of dissimilarity. Theoretically, this offers the
possibility to reduce the complexity to O(1) in user enrollment. Moreover, the probability
distributions of intraclass and inter-class distances have been numerically analyzed. An optimal
decision threshold t was statistically determined so as to minimize the intersection of these
distributions. The outcome confirms that the Euclidean threshold optimization provides a
mathematically robust solution for scalable verification without the computational cost of
retraining the model.

Keywords: Face Recognition, FaceNet, Euclidean Distance, Metric Learning, MTCNN
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Abstract

The open unemployment rate (OUR) in West Java Province is still relatively high compared to
the national average, despite a downward trend over the past five years. This condition indicates
different local dynamics between regions, so that global modelling such as multiple linear
regression may not be able to capture this spatial diversity. To address spatial heterogeneity,
this study applies the Geographically Weighted Regression (GWR) method with two types of
weighting functions, namely fixed bisquare kernel and adaptive bisquare kernel. The study aims
to analyze the factors that influence the 2024 OUR in 27 districts/cities in West Java Province
and determine the best GWR model based on the coefficient of determination (R?) and Akaike
Information Criterion (AIC) values. The independent variables used include the Labor Force
Participation Rate (LFPR), the percentage of poor people, population growth, Gross Regional
Domestic Product (GRDP), and labor absorption. The results show that the influence of each
variable differs in each region, proving that spatial heterogeneity is significant. In addition, the
GWR model with specific weighting functions provides better estimation results than the global
model. These findings confirm that a spatial approach is more appropriate for identifying the
determinants of unemployment and can be taken into consideration by policymakers in
formulating more targeted employment strategies at the regional level.

Keywords: Geographically Weighted Regression (GWR), Fixed Bi-Square Kernel, Adaptive
Bi-Square Kernel, Spatial Heterogeneity, Open Unemployment Rate (OUR).
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Abstract

Stock price prediction in time series analysis is a complex problem due to the nonlinear, non-
stationary, and highly volatile characteristics of financial data. This condition causes classical
statistical models such as ARIMA to be less optimal in capturing long-term dynamic patterns.
With the advancement of computational technology, deep learning approaches, particularly
Recurrent Neural Network (RNN) and Long Short-Term Memory (LSTM), have been
increasingly used due to their ability to model nonlinear relationships in sequential data. This
study aims to compare the performance of RNN and LSTM models in predicting the daily stock
prices of PT Telkom Indonesia Tbk (TLKM) during the period 2014-2024. Both models were
developed using the same architecture, consisting of two hidden layers with 64 neurons each,
a tanh activation function, trained for 50 epochs with a batch size of 64. The data were
preprocessed using Min—Max Scaling normalization and transformed into sequential data using
a 60-day sliding window. Model evaluation was conducted after the denormalization process
using Mean Squared Error (MSE), Root Mean Squared Error (RMSE), and Mean Absolute
Error (MAE). The results show that the LSTM model achieves superior performance with
significantly lower error values. The LSTM model obtained an MSE of 3,810.40, RMSE of
61.73, and MAE of 46.87, while the RNN model produced an MSE of 7,826.01, RMSE of
88.46, and MAE of 71.25. These findings indicate that LSTM is more effective in capturing
long-term patterns and dependencies in complex stock price time series data, making it more
suitable for stock price prediction in capital markets.

Keywords: Deep Learning, Recurrent Neural Network, Long Short-Term Memory, Stock Price
Prediction, Time Series Data.
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Abstract

One of the factors supporting investment decisions is the ability to form an optimal portfolio
that balances risk and return effectively. An optimal portfolio is obtained through
diversification across selected securities that can provide superior risk-adjusted performance.
This study aims to construct an optimal portfolio of stocks consistently included in the LQ45
index during the period January 2021-July 2025, determine the allocation of funds for each
selected stock, and compare two portfolio-forming methods based on expected return, risk, and
performance measured using the Sharpe Index. The methods applied in this study are the Single
Index Model and Stochastic Dominance. The Single Index Model assumes that a stock’s return
moves in line with the market index, while Stochastic Dominance evaluates investment choices
without requiring assumptions about the distribution of returns. The dataset consists of 25
stocks that consistently appear in the LQ45 index over the research period. The results indicate
that four stocks, namely INDF, UNTR, BBNI, and BBCA form the optimal portfolio under the
Single Index Model, with an expected return of 0,0085 with a risk of 0,0502 or 5,02% and a
Sharpe Index value of 0,0875. Meanwhile, the Stochastic Dominance method selects five
nondominated stocks, namely BBCA, INDF, BMRI, ADRO, and ITMG with an expected
return of 0,0107, lower risk of 0,0366 or 3,66%, and a higher Sharpe Index of 0,1798. These
show that the Stochastic Dominance method provides higher returns, lower risk, and better
risk-adjusted performance, making it a more effective model for forming an optimal portfolio.

Keywords: Investment, Optimal Portfolio, Stocks, Single Index Model, Stochastic Dominance
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Abstract

This study investigates and compares the effectiveness of Long Short-Term Memory (LSTM)
and Gated Recurrent Unit (GRU) neural network architectures in forecasting stock prices, with
a case study on the weekly closing price of the Jakarta Composite Index (JKSE) from January
2010 to December 2024. Financial time series data are characterized by complex patterns,
including trends, volatility, and nonlinear dynamics, which make traditional statistical models
less effective in capturing long-term dependencies. Deep learning models such as LSTM and
GRU offer improved capability in modeling sequential data through gated mechanisms that
regulate information flow across time steps. In this research, the dataset underwent
preprocessing steps including normalization, windowing, and supervised transformation before
being split into training and testing sets. Both models were trained under the same configuration
of hyperparameters, optimization settings, and learning procedures to ensure a fair and
controlled comparison. Model performance was assessed using Mean Squared Error (MSE)
and Mean Absolute Percentage Error (MAPE). The experimental results indicate that the GRU
model outperforms the LSTM model by achieving lower error values and faster training
convergence, demonstrating its efficiency in predicting the JKSE closing price. These findings
highlight the potential of GRU as a more suitable deep learning approach for long-horizon
financial time series forecasting, particularly when computational efficiency is also a
consideration.

Keywords: LSTM, GRU, Time Series Forecasting, Jakarta Composite Index, Stock Price
Prediction.



mailto:irazhaquera@gmail.com

7" ICSE

International Conference on Science and Engineering

Faculty of Science and Technology, Universitas Islam Negeri Sunan Kalijaga Yogyakarta

ID 106

The Annihilator Graph of a Reduced Module

Nisrina Rahadatul ‘Aisy!, Khurul Wardati'”
"Department of Mathematics, UIN Sunan Kalijaga, Jalan Marsda Adisucipto, Yogyakarta,
Indonesia

*Corresponding author: Khurul Wardati
khurul.wardati@uin-suka.ac.id

Abstract

A right module M over a ring R is denoted by Mr. The module Mr is said to be reduced if and
only if for every m € Mg and a € R,ma = 0 implies mR N Mra = {0}. A reduced right module
MR generalizes the concept of a reduced ring. The set of torsion elements of Mr denoted by
T(MR). The annihilator graph of the module Mr is denoted by AG(Mr) with T(Mr) \ {0} as its
vertex set. For any a, b € T(MR) \ {0}, vertex a is connected to vertex b if and only if
Annr([x: MRr]y) # Annr(x) U Annr(y) or Annr([y: Mr]x) # Annr(x) U Annr(y) where
[x: MRr] denotes the residual of Rx in Mg. As with graphs in general, the graph AG(MRr)
possesses structure, diameter, and a smallest cycle length (girth). Investigating these properties
is the primary focus of this research. This research is motivated by Badawi (2014) concerning
the annihilator graph of a commutative ring with identity and by Abdollah et al. (2022)
regarding the annihilator graph of a reduced multiplication module. Their respective
contributions include the definitions of these graphs and their properties, as well as theorems
related to annihilator graphs for both commutative rings with identity and reduced
multiplication modules.

Keywords: Annihilator, Annihilator Graph, Reduced Module, Torsion Element
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Abstract

The Poisson—Inverse Gaussian (PIG) regression model is a type of mixed-Poisson model
designed to address strong overdispersion in count data. This model assumes that the Poisson
mean parameter follows an inverse Gaussian distribution, resulting in a variance that is
naturally larger than that produced by both the standard Poisson and Negative Binomial
models. These characteristics make the PIG model particularly suitable for phenomena with
high variability and latent heterogeneity. This study applies the PIG regression model using the
Generalized Additive Models for Location, Scale, and Shape (GAMLSS) framework to
estimate both the mean and dispersion parameters. The analysis uses the Bike Sharing Dataset
developed by the Laboratory of Artificial Intelligence and Decision Support (LIAAD),
University of Porto, which provides historical daily bike rental data for the years 2011-2012.
The estimation results indicate that season, weekday, weather conditions, humidity, and wind
speed significantly affect the mean parameter p. Furthermore, the AIC value of 12,974.15 and
the stable deviance across iterations show that the PIG model effectively captures the variance
structure of the data. These findings confirm that the PIG model is an appropriate approach for
highly overdispersed count data and can provide more reliable parameter estimates compared
to the standard Poisson model.

Keywords: Poisson—Inverse Gaussian, Overdispersion, Count Data
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Abstract

The advancement of modern computational capabilities and the emergence of new security
threats, including potential quantum attacks, encourage the exploration of alternative
mathematical structures for encryption schemes. Graph theory has recently gained attention as
a foundation for constructing encryption schemes. A previous study introduced three graph-
based encryption and decryption algorithms using corona, bipartite, and star graphs, but the
schemes still suffer from several limitations, including a small key space, the absence of
diffusion mechanisms, and inconsistencies in numerical encoding that affect graph formation.
This study aims to enhance these schemes by expanding the key space, strengthening diffusion,
and improving the consistency of graph construction. The proposed improvements include
employing the Vigenére cipher to enable polyalphabetic encoding, adding a permutation-based
diffusion stage to reduce direct correlations between plaintext and ciphertext, and refining the
numerical conversion rules to ensure consistent graph structures across all graph types. The
results show that the enhanced scheme produces more structured labeled ciphertext graphs and
a more secure data transformation process. These findings demonstrate the potential of graph-
based approaches in the development of modern encryption schemes and offer avenues for
further research.

Keywords: Cryptography, Encryption Scheme, Corona Graph, Bipartite Graph, Star Graph
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Abstract

Text data on social media continues to grow in volume and diversity, necessitating
computational approaches capable of efficiently processing unstructured information. One
relevant analysis for this need is text classification, the process of grouping documents based
on the language patterns they appear in. In this study, the text data was first converted into
numerical form using the Term Frequency—Inverse Document Frequency (TF-IDF) method, so
that each document can be represented as a feature vector that can be analyzed mathematically.
This representation is then processed using two supervised learning algorithms, namely
Decision Tree and Random Forest. The discussion focuses on the mathematical formulation,
structural characteristics, and comparative classification performance of the two algorithms
when applied to text data that has undergone a complete preprocessing process. Classification
results are assessed using accuracy, precision, recall, and F1-score to evaluate model reliability.
The outcomes of this study are expected to provide a computational understanding of how tree-
based models handle high-dimensional feature spaces typical in text mining, and to offer
insights for developing more effective machine learning applications within the domain of
statistical computing.

Keywords: Text Classification, Machine Learning, Decision Tree, Random Forest, TF-IDF.
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Abstract

A Near-Ring is a generalization of a Ring. Let N be a right Near-Ring (a Near-Ring satisfying
the right distributive law) and P an ideal of N. Some P-properties in the structure of a right
Near-Ring are generalizations of algebraic concepts such as central elements, identity elements,
and idempotent elements. This research discusses the interrelations between P-central, P-
identity, and P-idempotent elements, as well as the conditions under which these three concepts
are interrelated. The results of the literature study show that if N is P-completely prime and P-
left permutable, then every P-idempotent element not in P is also P-central. However, the
presence of P-idempotent or P-central properties is not sufficient to guarantee that N is P-
completely prime or P-permutable, as demonstrated by counterexamples. Furthermore, this
paper examines the properties of P-regular and P-strongly regular Near-Rings and the
relationship between them. Inductively, various examples are provided to illustrate several P-
properties in right Near-Rings.
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