


ii

i 
 

The Association for Computing Machinery  
1601 Broadway, 10th Floor New York  

New York 10019-7434  
 

 
 

IC3INA 2022 
ACM ISBN: 978-1-4503-9791-9  

 
 

ACM COPYRIGHT NOTICE. Copyright © 2023 by the Association for Computing 
Machinery, Inc. Permission to make digital or hard copies of part or all of this 
work for personal or classroom use is granted without fee provided that copies 
are not made or distributed for profit or commercial advantage and that copies 
bear this notice and the full citation on the first page. Copyrights for 
components of this work owned by others than ACM must be honored. 
Abstracting with credit is permitted. To copy otherwise, to republish, to post 
on servers, or to redistribute to lists, requires prior specific permission and/or 
a fee. Request permissions from Publications Dept., ACM, Inc., fax +1 (212) 869- 
0481, or permissions@acm.org. For other copying of articles that carry a code 
at the bottom of the first or last page, copying is permitted provided that the 
per-copy fee indicated in the code is paid through the Copyright Clearance 
Center, 222 Rosewood Drive, Danvers, MA 01923, +1-978-750-8400, +1-978-
750- 4470 (fax).  



iii

The 2022 9th International Conference on 

Computer, Control, Informatics and Its Applications  

(IC3INA 2022)

Table of Contents

Preface xiii

Conference Committees xv

Chapter 1 – Computer and Networking

FPGA-Based Acceleration of Stereo Matching Using OpenCL 1

Iman Firmansyah; Ryo Nakagawa; Yoshiki Yamaguchi

Preliminary Assessment of Using Spanning Tree Open Protocols in INA-CBT  
Communication System 

6

Mohammad Hamdani; Dedy Irawan; A. A. N. Ananda Kusuma;  
Tahar Agastani; Muhammad Iqbal

Genetic Algorithm Improvement: A Case Study of Capacitated Vehicle  
Routing Problem 

11

Himma Firdaus; Tri Widianti

Automatic Data Acquisition of Electric Power Usage in Phnom Penh City 17

Seven, Siren; Rothna, Pec; Vannak, Ros; Sithirith, Kum; Sokoeun, Un;  
Sros, Nhek

QoS Analysis of Site-to-Site VPN and Its Integration Potential for  
Securing Communication on Electric Vehicles 

25

Arief Indriarto Haris; Rd. Angga Ferianda; Akbari Indra Basuki



iv

Designing Earthquake Monitoring System Using Earthquake Catcher  
Network 

29

Ridwan Suhud; Muhammad Hanif; Christoporus Deo Putratama;  
Kevin Shidqi Prakoso; Bramantio Yuwono; Ary Setijadi Prihatmanto

Initial Study and Performance Analysis of Vertical LoRa Using Drone  
in Forest Areas 

35

Dimas Biwas Putra; Bondan Suwandi; Riski Fitriani;  
Fito Wigunanto Herminawan; Yoga Prastiya Wibawa; Moh. Alma Samudro

The Effect of Fiber Bragg Grating (FBG) Sensors on Data Channel of  
Fiber Optic Communication (FOC) System 

40

Muhammad Yusha Firdaus; Dena Karunianto Wibowo; Maratul Hamidah;  
Ryan Prasetya Utama; Mustika Fitriana Dewi; Mohammad Hamdani;  
Lesti Setianingrum; Sasono Rahardjo; Michael Andreas Purwoadi;  
Edhi Purnomo

Realtime Video Latency Reduction for Autonomous Vehicle Teleoperation  
Using RTMP Over UDP Protocols 

44

Ana Heryana; Dikdik Krisnandi; Hilman F. Pardede; Galih Nugraha Nurkahfi; 
Mochamad Mardi Marta Dinata; Andri Fachrur Rozie; Rendra Dwi Firmansyah

The Consideration of Attenuation and Chromatic Dispersion Parameters  
to Long-Haul Optical Communication 

50

Maristya Rahmadiansyah; Sakinah Puspa Anggraeni;  
Muhammad Yusha Firdaus; Mustika Fitriana Dewi; Sasono Rahardjo; 
Muhammad Putra Rasuanta; Maratul Hamidah; Lesti Setianingrum;  
Agus Muhamad Hatta

Chapter 2 – Control

Advanced Control for Hammerstein-Bilinear HVAC System 55

Iput Kasiyanto

Modeling and Analysis of a Dual-Mode Electric Power Steering for  
Manual and Autonomous Driving 

60

Muhammad Hafil Nugraha; Oka Mahendra; Estiko Rijanto

Cooperative Formation Control Study for Agricultural Robot Simulation  
in Square Farmland Areas 

65

Jalu A. Prakosa; Azwirman Gusrialdi; Mohamad Syahadi; Edi Kurniawan;  
Harry Septanto; Chifayah Astuti



v

Strategic Policy Model of Wind Turbine Power Quality Control System  
Using Lookup Table in Remote Area 

70

Soedibyo; Dedet Candra Riawan; Mochamad Ashari;  
Avian Lukman Setya Budi

A Control Strategy for Balancing and Tracking Position of Unicycle Robot  
Based on State Feedback LQR Control 

75

Yusie Rizal; Trihastuti Agustinah; Rudy Dikairono

The Design of 1/10 Scale Model for Autonomous Electric Vehicle  
Dynamic Testing 

80

Mochamad Adityo Rahmadi; Galuh Prihantoro; Tsani Hendro Nugroho;  
Dito Eka Cahya; Heru Taufiqurrohman; Zaid Cahya

Chapter 3 – Informatics and Data Processing

Classification of Customer Orders in the Internal Section of Supply  
Chain Management Using Machine Learning 

85

Wawa Wikusna; Mustafid Mustafid; Budi Wasito; Adi Wibowo

CNN Model with Parameter Optimisation for Fine-Grained Banana  
Ripening Stage Classification 

90

Zaid Cahya; Dito Eka Cahya; Tsani Hendro Nugroho; Ardani Caesario Zuhri;  
Waqif Agusta

Active-to-Passive Arabic Word Conversion and MSD Identification Using RNN 95

Khalisyahdini; Moch Arif Bijaksana; Kemas Muslim Lhaksmana

Deep Learning for Robust Speech Command Recognition Using  
Convolutional Neural Networks (CNN) 

101

Zahra Cantiabela; Hilman F. Pardede; Vicky Zilvan; Winita Sulandari;  
R. Sandra Yuwana; Ahmad Afif Supianto; Dikdik Krisnandi

A Hybrid CNN-LSTM for Battery Remaining Useful Life Prediction with  
Charging Profiles Data 

106

Huzaifi Hafizhahullah; Asri Rizki Yuliani; Hilman Ferdinandus Pardede;  
Ade Ramdan; Vicky Zilvan; Dikdik Krisnandi; Jimmy Abdel Kadar



vi

Image Segmentation for Aspergillus, Cladosporium, and Trichoderma  
Fungus 

111

M. Wibowo; B. R. Maulana; G. M. Putra; J. G. Pinem; U. Chasanah;  
R. P. Pramesti; M. R. Supriyadi; D. N. Hidayati; Kristiningrum;  
A. H. Subekti; M. Alfin; D. H. Budiarti; J. Muliadi; A. S. Nugroho

Performance Comparison of Topic Modeling Algorithms on Indonesian  
Short Texts 

117

Nuraisa Novia Hidayati; Anne Parlina

Comparison of Optimizer on Convolutional Neural Network and Color 
Representation on Data for Face Presentation Attack Detection 

121

Nur Aisyah Nadiyah; Anto Satriyo Nugroho

Evaluation of Machine Learning Models for Detecting Disambiguation  
on Medical Abbreviations 

125

Ruth Andini; Raden Sandra Yuwana; Hilman F. Pardede; Winita Sulandari; 
Ahmad Afif Supianto; Endang Suryawati; Candra Nur Ihsan

Sarcasm Detection in Indonesian Tweets Using Hyperbole Features 130

Novitasari Arlim; Siti Kania Kushadiani; Slamet Riyanto; Rodiah Rodiah;  
Rini Arianty; Maukar Maukar; Shidiq Al Hakim;  
Al Hafiz Akbar Maulana Siagian

Detection of Driver Drowsiness Based on Eye and Mouth Movements  
Using Convolutional Neural Networks 

135

Siwi Azizah Oktaviana; R. Budiarianto Suryo Kusumo; Winita Sulandari;  
Ana Heryana; R. Sandra Yuwana; Endang Suryawati; Asri R. Yuliani

Parallel Programming in Finite Difference Method to Solve Turing’s Model  
of Spot Pattern 

141

Theodoret Putra Agatho; Pranowo

Dialogue System Based on Reinforcement Learning in Smart Home  
Application 

146

Hanif Fakhrurroja; Ahmad Musnansyah; Muhammad Dewan Satriakamal;  
Bima Kusuma Wardana; Rizal Kusuma Putra; Dita Pramesti

SESS: Utilization of SPIN for Ethnomedicine Semantic Search 153

Dewi Wardani; Mauluah Susmawati



vii

Impact of Air Pollution to Solar Radiation in Megacity Jakarta 158

Inna Syafarina; Arnida Lailatul Latifah; Intan Nuni Wahyuni;  
Rido Dwi Ismanto; Ariani Indrawati; Mohammad Rosyidi;  
Windy Iriana; Sheila Dewi Ayu Kusumaningtyas; Ahmad Daudsyah Imami; 
Erma Yulihastin

Effects of Land Cover, Topography, and Wind on Fire Spread in  
Kalimantan Using Cellular Automata 

163

Intan Nuni Wahyuni; Arnida L. Latifah; Rido Dwi Ismanto,  
Ariani Indrawati; Usnida U. Zahra; Agus Yodi Gunawan

Virtual Screening of HMG-CoA Reductase Inhibitors of West Bali National  
Park Natural Compounds Database Using Machine Learning 

168

Elpri E. Permadi; Susi Kusumaningrum; Donny Ramadhan;  
Sjaikhurrizal E. Muttaqien; Agus Supriyono

Air Pollution Index (API) Analysis at Jakarta in 2019-2020 Using Fuzzy  
C-Means and Gaussian Mixture Model 

174

Melva H. S. Situmorang; Bahrul I. Nasution; Muhammad E. Aminanto;  
Yudhistira Nugraha; Juan I. Kanggrawan

Identification of Hoya Plant Using Convolutional Neural Network (CNN)  
and Transfer Learning 

179

Gibtha Fitri Laxmi; Siti Kania Kushadiani; Sri Rahayu; Budi Nugroho;  
Toto Haryanto

A Knowledge Graph Exploration Method with No Prior Knowledge 184

Ariani Indrawati; Zaenal Akbar; Dwi S. Rini; Aris Yaman;  
Yulia A. Kartika; Dadan R. Saleh

Short-Term Road Traffic Flow Prediction Model on Damaged Road  
Characteristics (Type of Distress Raveling) 

189

M Rosyidi; Winarno; Nurhadi P; Nofriyadi; Tri Widodo; Sahid Bismantoko

Modelling the Climate Factors Affecting Forest Fire in Sumatra Using  
Random Forest and Artificial Neural Network 

194

Ayu Shabrina; Irma Palupi; Bambang Ari Wahyudi; Intan Nuni Wahyuni;  
Mulya Diana Murti; Arnida L. Latifah



viii

An Empirical Analysis of Knowledge Overlapping from Big Vocabulary in 
Biodiversity Domain 

199

Yulia A. Kartika; Dadan R. Saleh; Zaenal Akbar; Widya Fatriasari

Sentiment Analysis of Indonesian New Capitol (IKN) Tweets by Stacked 
Generalization of Deep Learning 

204

Josua Geovani Pinem; Aulia Haritsuddin Karisma Muhammad Subekti;  
Gembong Satrio Wibowanto; Siti Shaleha; Muhammad Reza Alfin;  
Agung Septiadi; Elvira Nurfadhilah; Dian Isnaeni Nurul Afra; Jemie Muliadi; 
Agung Santosa; M. Teduh Uliniansyah; Asril Jarin; Andi Djalal Latief;  
Gunarso; Hammam Riza

The Prototype of Orbital Database System for Satellite Tracking  
Information 

211

Yoga Andrian; La Ode Muhammad Musafar Kilowasid;  
Siti Kurniawati Fatimah

Performance Face Image Quality Assessment under the Difference of  
Illumination Directions in Face Recognition System Using FaceQnet,  
SDD-FIQA, and SER-FIQ 

219

Auliati Nisa; Radhiyatul Fajri; Erwin Nashrullah; Fandy Rizqi Azhari Harahap;  
Junanto Prihantoro; Gembong Satrio Wibowanto; Jemie Muliadi;  
Anto Satriyo Nugroho

Toward a New Standard for DEM Generation Based on Radar Remote  
Sensing Technology 

224

Winhard Tampubolon; Wolfgang Reinhardt; Fahmi Amhar

Developing Semantic Annotation Representation of Social Media  
Sentiments and Metadata as Resource Description Framework; A Study of 
Indonesian New Capital Related Tweets Written in Bahasa 

229

Josua G. Pinem; Agung Septiadi; Siti Shaleha; Muhammad R. Alfin;  
Aulia H.K.M. Subekti; Jemie Muliadi; Gembong S. Wibowanto; Agung Santosa; 
M.T. Uliniansyah; Asril Jarin; Andi D. Latief; Gunarso; Hammam Riza

Application of Bayes’ Theorem in an Expert System for Diagnosing  
Mangosteen Diseases and Pests 

235

Foni A. Setiawan; Freza Riana; Siti Aisyah



ix

Implementation of Road Segmentation Using U-Net Model on Single  
Board Computer 

240

Dary Zhafran; Esa Prakasa; Dwi Astharini

Extended Reality Technologies for Sustainable Development of  
Learning and Education in Indonesia 

245

Wecka, I., Yudhistyra; A’liyatur, Rosyidah; Chalita, Srinuan;  
Singha, Chaveesuk

The Recommendation Augmented Reality: For Maritime Navigation  
Applications in Indonesia 

251

Muhammad Yudhi Rezaldi; Hendrik Marantino Napitupulu; Emir Husni;  
Esa Prakasa

Hand Skeleton Graph Feature for Indonesian Sign Language (BISINDO) 
Recognition Based on Computer Vision 

256

Edy Maryadi; Syahrul; Dea Maulidya; Risnandar; Esa Prakasa;  
Dian Andriana

Effects of Aromatherapy and Music on Napping-Time Quality in Young  
Adults: EEG Sleep Study 

261

Dwi Esti Kusumandari, DEK, Kusumandari; Rizka Adriani, RA, Adriani;  
M Faizal Amri, MFA, Amri; Auditya P Sutarto, APS, Sutarto; Artha Ivonita 
Simbolon, AIS, Simbolon; Muhammad Ilham Rizqyawan, MIR, Rizqyawan

UAV-Photogrammetry Specification for Generating 3D-Orthomosaic in  
Case of 3D Animation Modeling 

267

Abdurrakhman Prasetyadi; Muhammad Yudhi Rezaldi; Ambar Yoganingrum; 
Nuraini Rahma Hanifa; Widjo Kongko

Open Science Progress: A Literature Assessment of Open Access Articles 271

A. A. Waskita; Z. Akbar; D. R. Saleh; Y. A. Kartika; A. Indrawati

Identification of Conflict Opinion in Aspect-Based Sentiment Analysis  
Using BERT-Based Method 

276

Nuryani; Ayu Purwarianti; Dwi Hendratmo Widyantoro

D-ViShaDeRec: Double Intensity of Video Shadow Detection, Removal,  
and Re-coloring in Autonomous Vehicle 

281

Deeva Nabila; Risnandar



x

Trading Simulation Using Python and Visualization on Streamlit with  
Machine Learning Decision Tree 

286

Imelda Uli Vistalina Simanjuntak; Heriyanto; Yosy Rahmawati;  
Ketty Siti Salamah; Agus Dendi Rochendi; Sulistiyono

Comparison of Machine Learning and Deep Learning Model for  
Medical Subject Headings Indexation 

292

Lukman, lh, Heryawan; Arif Farhan, Afb, Bukhori

Housing Price Prediction Using a Hybrid Genetic Algorithm with Extreme 
Gradient Boosting 

296

Maria Ulfah Siregar; Pahlevi Wahyu Hardjita; Farhan Armawan Asdin;  
Dewi Wardani; Ardhi Wijayanto; Yessi Yunitasari; Muhammad Anshari

A Scientific Expertise Classification Model Based on Experts’ Self-Claims  
Using the Semantic and the TF-IDF Approac 

301

Andre Sihombing; Aris Yaman; Ariani Indrawati; Cahyo Trianggoro;  
Lindung P. Manik; Zaenal Akbar

Deep Learning and Machine Learning Model Comparison for Diagnosis  
Detection from Medical Records 

306

Lukman, LH, Heryawan; Fitra, FF, Febriansyah; Arif Farhan, AFB, Bukhori

Accelerating Encrypted Watermarking Using Wavelet Transform and  
CKKS Homomorphic Encryption 

311

Akbari Indra Basuki; Iwan Setiawan; Didi Rosiyadi; Taufik Iqbal Ramdhani; 
Heru Susanto

Leak Detection Using Non-Intrusive Ultrasonic Water Flowmeter Sensor  
in Water Distribution Networks 

316

Ary Mazharuddin Shiddiqi; M. Akmal Fakhri Baihaqi; Atar Fuady Babgei

Engagement Analysis on Local Small-Medium Enterprises: Case Study  
in Bandung 

321

Purnomo Husnul Khotimah; Andria Arisal; Dwi Alfianti; Nabila Eka Putri;  
Ekasari Nugraheni; Dianadewi Riswantini



xi

On Generating SHACL Shapes from Collective Collection of Plant Trait Data 326

Dadan Ridwan Saleh; Yulia Aris Kartika; Zaenal Akbar;  
Adila Alfa Krisnadhi; Widya Fatriasari

Location Extraction from Traffic Event-Related Text 331

Andri Fachrur Rozie; Purnomo Husnul Khotimah; Lia Sadita;  
Muh. Hafizh Izzaturrahim; Andria Arisal

Onthel: Online Delivery App to Induce Green Lifestyle Awareness 336

Andre, Andre; Marcellinus F Suciadi

Analysis of H-Component of Geomagnetic Variation in Indonesian Region 341

Nia Syafitri; Angga Yolanda Putra; Erlansyah; Muzirwan; Hadi Rasidi;  
Singgih Anggi Purnama; Helmi Suryaputra; La Ode Muhammad Musafar 
Kilowasid; Kuncoro Wisnu; Iskandar Bakri; Lambang Nurdiansah;  
Fitri Nuraeni; Cahyo Purnomo; Syamsurijal Rasimeng

Auto Code Comment Assessment for Online Judge Using Word  
Embedding and Word Mover’s Distance 

345

Rosa Ariani Sukamto; Muhammad Nabillah Fihira Rischa; Erna Piantari;  
Yudi Wibisono; Rani Megasari

Chapter 4 – Information Communication Technologies (ICTs) Applications

Household Electricity Profile as Alternative Data for Credit Appraisal 350

Wahyu Haris Kusuma Atmaja; Mohammad Isa; Muhammad Aidil Fahmy

Android-Based Forest Fire Danger Rating Information System for Early  
Prevention of Forest/Land Fires 

356

Anwar Annas; Silvan A.B.S.P; Taufik Hidayat; Aby Al Khudri

Anomaly Detection of Hallux Valgus using Plantar Pressure Data 361

Latif Rozaqi; Yukhi Mustaqim Kusuma Sya’bana; Asep Nugroho;  
Nugrahaning Sani Dewi; Kadek Heri Sanjaya

Geographic Information System Continuance Adoption and Use to  
Determine Bidikmisi Scholarship Recipients Distribution 

366

Nurdin, Nurdin; Muh. Ridha Agam; Adawiyah Pettalongi



xii

Automatic Migration from Imperfect Relational Database to Resource  
Description Framework 

371

Dewi Wardani; Maulia Harjono

SSTI: Semantic Similarity to Detect Novelty of Thesis Ideas 376

Dewi Wardani; Chairul Achmad

An Indonesian Adaption of Visual Aesthetics of Website Inventory (VisAWI) 
Questionnaire for Evaluating Video Game User Interface 

382

Lia Sadita; Harry Budi Santoso; Luqman Iffan Windrawan;  
Purnomo Husnul Khotimah

The Effect of Information Quality on Product Reviews in the Short  
Video Platform for Viewers Purchase Intention 

387

Jovanka Jeremy Wijaya; Marvin Setyo; Kevin William;  
Yakob Utama Chandra

Implementation of Workflow Engine on BRIN HPC Infrastructure 393

Ihsan Nugaraha; Imam Civi Cartealy; Inna Syafarina; Maulida Mazaya;  
Anis Kamilah Hayati; Syam Budi Iryanto



xiii xii 

Preface 
 
 
On behalf of the IC3INA 2022 organizing committee, I am honored and delighted to 

welcome you to the ninth of 2022 International Conference on Computer, Control, 

Informatics, and its Applications (IC3INA 2021) with the theme: “Digital 

Transformation Towards Sustainable Society For Post Covid-19 Recovery”. The 

theme is perfectly in line with these two important reasons. First, the 

acceleration of digital transformation caused by change of lifestyle due to 

Covid-19 pandemic. This momentum is perfect to forge partnerships and 

cooperation, and to share research progress between research institutions, 

campuses, and small to large scale industries in order to optimize the 

management and the use of the available resources into multi-disciplinary 

science, to attain sustainable development. And second, with the world 

recession is around the corner, the theme never becomes more important 

than today for us to exchange ideas on how digital transformation could also 

tackle future challenges and ensure that everyone has the best (access) to 

participate and benefit from the digital transformation of our economy. 

 

Our technical program is rich and varied with 5 keynote speakers and 76 

technical papers split between 15 parallel oral sessions in two days' virtual 

conference. From 112 reviewed papers, we have accepted 76 papers, which 

means 67.9% of acceptance rate and 32.1% rejection rate. Both accepted 

paper number and rejection rate increase compared to IC3INA 2021 (45 

accepted papers, 10% of rejection rate). IC3INA is committed to maintain and 

improve the quality of accepted papers. The accepted papers are separated 

into Computer and Networking (10 papers), Control (6 papers), Informatics 

and Data Processing (51 papers), and Information Communication 

Technologies (ICTs) Applications (9papers). The IC3INA 2022 has been approved 

and sponsored by the Association for Computing Machinery (ACM) as the global 

proceeding which is indexed by the Scopus.  

 

Regarding the conference, this is the second year that we are holding the 

IC3INA annual event in a virtual format, with no audience physically in the 
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room. Following our previous success in 2021, this year we use a conference 

management system (Indico) to ensure that we all could optimally engage and 

present the latest innovations and developments, and to exchange ideas and 

various aspects of advances in computer technology, control, informatics and 

their applications.  

 

As a conference chair of IC3INA 2022, I know that the success of the conference 

depends ultimately on the many people and the committees who have worked with 

us in planning and organizing both the technical program and the supporting team 

arrangements. We thank the steering committees for their wise advice and brilliant 

suggestions from the organizing committee. The technical program committee (TPC) 

for their thorough and timely reviewing of the papers, and our ad-hoc teams who 

have helped us to keep down the costs of IC3INA2021 for all participants. Recognition 

should go to the organizing committee members who have all worked extremely hard 

both individually and team efforts for the details of important aspects of this virtual 

conference program and the other related activities. Last but not least, thank you 

very much for your participation and support of our International Conference on 

Computer, Control, Informatics, and Its Applications (IC3INA 2022). 

 

 

General Chair of IC3INA 2022, 

 

 

Dr. Purnomo Husnul Khotimah M.T. 
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ABSTRACT
Since the pandemic first appeared in 2020, there has been a growth
in Indonesia’s aggregators of delivery services. The convenience
and promptness of this service are reasons why customers appre-
ciate it. On the other hand, a large number of service vehicles
contribute to the global warming and an increase in carbon emis-
sions. These emerge as opportunities for us to design the Onthel.
An environmentally friendly online delivery application using the
bicycle fleet and also induce consumers to practice an eco-friendly
lifestyle. We use an interaction design approach—a science that
intersects with HCI—to help developers improve products and user
interactions. The interaction design stage starts by establishing
requirements, designing alternatives, prototyping, and evaluating.
We tested the prototype that had been made through task scenario
analysis, which is one of the stages of usability testing. The evalua-
tion’s findings indicate that this research can guide in developing a
system to promote consumer behavioral change; in this example,
induce customer behavior towards eco-friendly lifestyle.
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1 INTRODUCTION
The aggregator of online delivery services in Indonesia has in-
creased since the pandemic began in 2020. They provide logistics
delivery services with small loads from one address to another
[13]. The impact of the COVID-19 pandemic in Indonesia has also
changed people’s habits to meet their daily needs. Consumers like
this service because it is practical and fast. There is an increase in
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the use of delivery services in Indonesia, which is predicted to reach
5% in 2025 [3]. The following situation is in line with the growth of
delivery service aggregators that operate in and reach big cities in
Indonesia. Some popular ones are Gojek, Grab, Anterin, and Maxim
[5]. These applications provide customers with various services and
features that make it more convenient to transport items such as
goods, documents, and food to their desired location [14]. However,
these aggregators use carbon-based vehicles, contributing to global
warming and increasing carbon emissions. It is recorded that until
2022, the number of delivery service drivers in Indonesia will reach
more than 4 million and is predicted to continue to increase amid
an economic recession.

Carbon emissions are, by definition, the waste products that
result from burning compounds containing CO2-based principal
constituents, such as gasoline, diesel, gas, and other similar fuels
[4]. The long-term effect of carbon emissions is climate change,
contributing to the acceleration of global warming. Some studies
also indicate that the harmful impact of carbon emissions can dis-
rupt economic growth [15–17]. As the world’s 4th most crowded
nation, Indonesia aims to lessen the country’s reliance on fossil
fuels, increase renewable energy sources friendlier to the environ-
ment, and target zero emissions before 2060 [19]. The government
has implemented various policies to meet the challenge of reduc-
ing emissions to zero [20], such as the regulation of electric fuel
stations, the principle of the development of battery factories, rules
for the manufacturing of electric-based vehicles, and regulations
for the raw materials used in electric vehicles.

In the current state of affairs, relatively few products offer app-
based delivery services that are more considerate of the environ-
ment. Grab Bike and Gojek Ride are examples of transportation
businesses that provide electric rides [12]. However, this service will
be more practical and have a broad impact if it is accompanied by
user awareness of an environmentally friendly lifestyle. Therefore,
delivery services that induce users to endorse a green lifestyle still
need to be expanded. Our main novelty and contributions are stated
in how app developers could use an interaction design framework
in engineering the UI/UX of the delivery service app that promotes
a green lifestyle to facilitate Indonesia’s progress toward achieving
zero net emissions.

In this paper, we present the case for the Onthel application as a
forerunner among delivery services that, in addition to minimizing
their impact on the environment, encourage their customers to
adopt eco-friendly lifestyle habits. We started by collecting data us-
ing the online questionnaires method to get an overview and view
of the community about the concept of delivery services that induce
a green lifestyle. We started by collecting data from Surabaya city,
Indonesia, about society’s habits toward an eco-friendly lifestyle.
The subsequent step is to use the interaction design technique, an
iterative process that produces personas, user journey maps, and
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application prototypes to fulfill user requirements. Finally, we con-
ducted a task scenario usability testing to validate our prototypes.

2 RELATEDWORKS
Considerable research on applications that aim to change user be-
havior towards eco-friendly practices has been carried out. A study
by German et al. concluded that pro-environmental attitude from a
package delivery service provider highly contributes to consumer’s
behavior as the awareness of eco-friendly actions continues to
rise, especially during the COVID-19 pandemic that significantly
increased the demand for safe package delivery services [6]. Lin
et al. studied that same-day delivery by crowdsourcing offers a
promising solution for low-cost delivery service, however the fuel
consumptions and emissions pose a problem when the demand
increases, therefore a environmental-friendly solution is needed [9].
A serious gaming technique was utilized by Massaoud et al. to map
player profiling in driving and provide reward for players whose
driving patterns were environmentally friendly [10]. In addition,
there have been efforts to encourage safe driving based on game
theory, which has shown promising efficacy in changing drivers’
behavior [8]. An overview of the environmentally friendly feedback
system design in the campus environment has been compiled as
part of an effort to provide a set of guidelines for the construction
of environmentally friendly facilities on campus [2]. This research
is intriguing because it encourages students to consider environ-
mentally friendly alternatives that institutions may implement on
campus. In addition, there has been an established study on mobile
applications that can assist automobile owners in controlling the
driving speed limit [1]. Zuraida and Aisyah work on the research
of motorcycle taxis based on apps that have the potential to encour-
age safe driving practices in the community [18]. The number of
motorcycle accidents that occur regularly in Jakarta is the focus
of this investigation. The purpose of the researchers’ creation of a
hypothetical model is to investigate the nature of the connections
between the myriad factors that may contribute to the incidence of
accidents. Guimarães and Renzi used interaction design to develop
an experimental breakfast delivery system with satisfactory result
[7].

3 METHODOLOGY
We use an interaction design approach because it is relevant to the
scope and objectives of this study. Interaction design is an iterative
process of designing and developing interactive models between a
product, system, or service to the user [21]. Interaction Design is a
subset of UXDesign under the HCI umbrella. The interaction design
stages including establishing requirements, designing alternatives,
prototyping, and evaluating. Fig 1 shows the Interaction Design
workflow. Because each step might overlap with the next, it is feasi-
ble to evaluate the product and establish the requirements right at
the beginning. When establishing requirements, the goal is to col-
lect information from the target user by conducting data collection
and requirements analysis. The designing alternatives stage is to
build a usable conceptual design. Designers and developers usually
collaborate through brainstorming to arrive at a common objec-
tive. Typical outputs at this stage are personas and user journey

maps. The next step in the prototyping process is for the devel-
oper to create a low-fidelity prototype. Then they will move on
to creating a high-fidelity prototype to transfer the outcomes of
the design concept into an interactive visual form comparable to
the actual product. The outcomes of this prototype are then put
through several different usability testing methodologies to validate
the applications that have been produced in terms of how easy they
are to use and how effective they are.

4 RESULT & DISCUSSION
We apply interaction design, a framework for designing interac-
tions between users and products. The first stage is establishing
requirements to explore user needs by utilizing an online survey
method to get sample data from the target user. The purpose of col-
lecting this data is to get the experience and habits of respondents
toward an environmentally friendly lifestyle. The second objective
is to collect respondents’ input regarding steps to introduce the
green lifestyle through induction from external causes.

The next step is to determine the user requirements using ques-
tionnaires with 187 participants in Surabaya, Indonesia. A Likert
scale is used in the survey to evaluate the respondent’s behavior
concerning three eco-friendly indicators: reducing, reusing, and
recycling. For each indicator, we asked participants to likeness im-
plement eco-friendly habits. These questions affect the UI design for
inducing customer behavior toward a green lifestyle, i.e., rewarding
the participant for using nonplastic compounds since most partici-
pants still use lots of plastic waste daily. The age demography of
respondents is described as follows: 40.1% were between 18 and 24.
About 31% of respondents were between 25 and 34, and 23% were
between the ages of 35 and 44. The rest are respondents aged over 45
years. Furthermore, we conducted a descriptive statistical analysis
to obtain respondents’ habits, responses to external influences, and
reactions to rewards/incentives given for environmentally friendly
actions as input in the implementation of induction in this applica-
tion. Respondents must indicate where they fall on a Likert scale
regarding reducing, reusing, and recycling behaviors.

Of the three aspects of an environmentally friendly lifestyle, only
the "reuse" aspect is what people with confidence have often prac-
ticed in their daily lives. In all three "reuses" acts, the mean value is
more than 3.0. The standard deviation shows an even distribution,
as do the variance and kurtosis values. The tendencies of "bringing
our drinking bottle when leaving the house" and "using a shopping
bag when shopping" show that the data spread is more inclined to
a high Likert value. In comparison, the distribution of data with a
low value frequently occurs in the tendency of "using the printer
to print documents." This number is because the majority of re-
spondents are teenagers, while we assume printer users are those
who are office workers. We also analyze respondents’ reactions to
external variables influencing them to adopt eco-friendly habits to
deepen our analysis of the respondents’ data on their eco-friendly
practices. In addition, as a validation of filling in the respondent’s
data, we also asked for self-evaluation to assess how confident the
respondent is if they are considered practicing those habits. Based
on statistical values, it shows that respondents believe that external
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Figure 1: Interaction Design Workflow

Table 1: Descriptive Statistics For User Research

Mean (𝑥) SD (𝜎) Variance (𝜎2) Kurtosis (𝛽2) Skp Conf.
Level

Reduce
Purchasing water bottle 2.59 1.21 1.46 -0.82 0.22 0.175
Turn off lamp and AC 4.65 0.72 0.51 6.41 -2.43 0.104

Reuse
Bring own drink bottle 3.70 1.24 1.55 -0.35 -0.76 0.181
Use shopping bag 3.07 1.53 2.33 -1.45 -0.14 0.221
Print documents 3 1.43 2.03 -1.25 0.06 0.207

Recycle
Sorting trash 2.86 1.29 1.68 -1.05 0.07 0.188
Donating stuff 2.84 1.23 1.52 -0.89 0.05 0.179

Self evaluation 3.30 1.23 1.52 -0.21 0.02 0.128
External influences 4.43 0.73 0.53 1.79 -1.29 0.074
Reward factor 4.10 1.00 0.99 0.88 -1.09 0.144

factors and incentives in the form of rewards can change their be-
havior to participate in implementing an environmentally friendly
lifestyle.

The next step of interaction design is designing alternatives.
We develop personas, and user journey maps to help with the
conceptual basis of application design. We create personas based
on the results of user requirements analysis and divide them into
persona groups. In contrast, the user journey map is utilized to get
a visual representation of the user flow or process from beginning
to end, which is connected to the issues currently occurring with
the delivery service. As a result, the persona and journey map are
transformed into the prototyping concept’s base.

We develop low- and high-fidelity prototypes based on personas,
journey maps, and targets to be achieved in this research. Fig 2
shows the appearance of the high-fidelity prototype. There are two
Onthel applications: Onthel for consumers and Onthel for cyclists.
The Onthel for consumers is our main application to initiate deliv-
ery orders. On the other hand, Onthel for the cyclist is a must-use
app for the cyclist to fulfill their customer order and earn payouts.
The delivery service ordering process adopts other similar delivery
services and adheres to the usability principle of Jakob Nielsen
on consistency and standard points. The order process starts with
the consumer entering the pick-up address, delivery address, and
recipient contact information and determining the geolocation on

the map. The system allows for multiple address. Fig 2a shows an
example of a delivery route display. Next, consumers enter addi-
tional data such as pick-up date and time, a description of the goods
sent, and make payments. From the cyclist’s side, order details can
be seen clearly and comprehensively, as shown in Fig 2b.

Earlier, we collaborated with the team to provide ideas for a
reward and incentive model that would be appropriate for the re-
quirements of this application. We concluded that the best approach
would be to apply the tiered program method, a reward system
derived from the loyalty program. This method provides rewards
to consumers, which are seen from the application’s intensity and
quality of consumer activity. This method rewards loyal consumers
for their orders and also provides rewards for consumers who want
to practice an environmentally friendly lifestyle. Fig 2c shows a
screenshot of the consumer’s commitment to protecting the envi-
ronment, which appeared at the final stage of the order process.
Consumers are rewarded with Onthel Points for their commitment
to green lifestyle behavior. Currently, we are designing three main
activities: donating used plastic bottles, planting tree seedlings, and
using non-plastic packaging for this delivery service. Cyclists will
help accommodate consumer commitments. For example, a cyclist
will provide seeds to plant if consumers choose to commit to plant-
ing seeds. Fig 2d shows the implementation of the tiered program
in the form of progression milestones. Customers acquire Onthel
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Figure 2: High Fidelity Prototype

points to redeem them for appealing vouchers at each milestone
point. The customer can use this voucher to receive a discount on
their orders, purchases of goods made in stores that collaborate
with Onthel, and other one-of-a-kind prizes such as prestigious
medals or plaques in recognition of the customer’s participation in
the implementation of environmentally friendly habits.

Afterward, we evaluate the results of the Onthel application
prototype development. We employ a method called task scenario
analysis, and our goal is to have ten people participate, including
consumers and cyclists. The participants finished the prepared task
scenarios as shown in Table 2 and we record the completion time
and the number of errors raised. However, there is an error in the
task order. In more detail, this task instructs the customer to place
an order from location A to location B. This error occurs due to
a payment system error involving the payment gateway. Another
error occurs on the cyclist side, namely in the task delivery sequence.
We investigated that the error was related to uploading proof of
delivery photos to the server. When viewed at the completion time,
the participants quickly completed their tasks. However, the study
recorded the longest time in the task delivery sequence because the
distance between locations A and B took approximately 17 minutes
to reach by bicycle. Therefore, we found that the completion time
doesn’t reflect the performance of the real app. Consequently, we
conduct an additional heuristic evaluation that involves a team
of experts. First, two experts were involved and were briefed on
general user personas and scenario tasks. Then, each expert began
the evaluation process based on Jacob Nielsen’s heuristic guidelines
and positioned themselves regarding the user persona on each
scenario task. Finally, experts categorize their results based on their
problem findings. As a result, our design has been evaluated, and
found low-to-medium problems that may hinder user experiences.
For example, our design shows a need for error prevention on a few
parts, and it could be a significant problem if no further action is
taken. Nevertheless, the application is generally considered usable,

and the UI/UX design for promoting a green lifestyle has met the
participants’ expectations.

5 CONCLUSIONS
Application-based delivery services have been increasing in In-
donesia since the pandemic that began in 2020. This fact has an
environmental impact due to the increasing number of drivers of
carbon-fueled vehicles in the delivery service fleet. We developed
the Onthel application as a pioneer in environmentally friendly
delivery services. We use an Interaction Design approach to design
and construct applications that promote a green lifestyle for every-
day life. The findings we highlight in this paper show that many
respondents still do not fully implement environmentally friendly
habits. Secondly, respondents like rewards and agree if external fac-
tors encourage them to carry out environmentally friendly habits
in their daily lives. Third, implementing a reward system with a
tiered program model can be one of the solutions for the deliv-
ery service application design, which is not only environmentally
friendly but also successfully encourages users to practice environ-
mentally friendly habits. Henceforth, we can continue this research
on the final implementation of the product being tested in actual
conditions. Tests on customer retention and response to changes
in behavior toward eco-friendly habits still need to be aggravated
with appropriate measurement metrics.
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