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Jurnal limiah Teknik Elektro Komputer dan Informatika (JITEKI Journal) is a
peer-reviewed open-access journal that is published four times a year (March,
June, September, and December). The scientific journal is published by
Universitas Ahmad Dahlan (UAD). The JITEKI aims to provide a national and
international forum for academics, researchers, and professionals to share
their ideas on all topics related to Electrical, Computer, and Informatics
Engineering. It publishes its issues in an online (e-ISSN 2338-3062) and a
printed (p-ISSN 2338-3070) version.

Sinta Impact = 1.35
Dimensions Impact = 0.69
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Indonesia), Moraref (Religious Ministry of Indonesia) and etc.
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National Journal Accreditation (ARJUNA) managed by the Ministry of Research, and Technology / National Research and Innovation
Agency (RISTEK/BRIN), Republic Indonesia.

The JITEKI welcomes high-quality manuscripts resulting from a research project. The manuscript must be an original research or
review manuscript, written in English, and not be simultaneously submitted to another journal or conference. All submitted
manuscripts will be initially reviewed by editors and are then evaluated by a minimum of two reviewers through the single-blind
review process. This is to ensure the quality of the published manuscripts in the journal.

Before Submission, The author has to make sure that the manuscript has been prepared using the JITEKI template following
the author guidelines. The manuscript should also have been carefully proofread. Any manuscript which does not meet the
author guidelines is written in a different format, has poor soundness of English, or has a high plagiarism percentage (more than
25%), will be immediately rejected. The only manuscript which meets the JITEKI format will be processed further.
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Registration and login are required to submit items online and to check the status of current submissions. Please see the tutorial
for submission here https://youtu.be/yaP0JPoK6mQ.

journal.uad.ac.id/index.php/JITEKI

[T

SINTA

Google Scholar
GARUDA
Dimensions
Microsoft Academic Search
One Search
PKP-Indexed
Crossref

Moraref

Publons

Scilit

WorldCat

Index Copernicus

Username

Password

(J Remember me

Login
k J |
ournal
DoC Template
» View

» Subscribe

Search

13


http://journal.uad.ac.id/index.php/JITEKI/about/editorialPolicies#focusAndScope
http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeam
http://journal.uad.ac.id/index.php/JITEKI/about/displayMembership/179
http://journal.uad.ac.id/index.php/JITEKI/about/submissions#authorGuidelines
http://journal.uad.ac.id/index.php/JITEKI/login
http://journal.uad.ac.id/index.php/JITEKI/about/editorialPolicies#custom-0
http://journal.uad.ac.id/index.php/JITEKI/about/editorialPolicies#openAccessPolicy
http://journal.uad.ac.id/index.php/JITEKI/about/submissions#copyrightNotice
http://statcounter.com/p11261676/summary/?account_id=7009874&login_id=1&code=2e18754d6ce20f207c2083cf7c8b6206&guest_login=1
http://journal.uad.ac.id/index.php/JITEKI/about/submissions#authorFees
http://journal.uad.ac.id/index.php/JITEKI/about/contact
https://sinta.kemdikbud.go.id/journals/detail?id=3473
https://scholar.google.co.id/citations?user=O1WrJFoAAAAJ&hl=id&authuser=2
https://garuda.kemdikbud.go.id/journal/view/5557
https://app.dimensions.ai/discover/publication?search_mode=content&and_facet_source_title=jour.1321718
http://garuda.ristekdikti.go.id/journal/view/5557
https://academic.microsoft.com/paper/2927891243/related
http://onesearch.id/Search/Results?filter[]=repoId:IOS5230
http://index.pkp.sfu.ca/index.php/browse/archiveInfo/2828
https://search.crossref.org/?q=2338-3070&from_ui=yes
https://moraref.kemenag.go.id/archives/journal/98406770078147169
https://publons.com/journal/409321/jurnal-ilmiah-teknik-elektro-komputer-informatika-/
https://www.scilit.net/journal/2711709
https://www.worldcat.org/search?q=2338-3062&qt=results_page
https://journals.indexcopernicus.com/search/details?id=69092
https://drive.google.com/file/d/16GBDpUapn0ndHq6bsAyqP1LDnpSwksNp/view
http://journal.uad.ac.id/index.php/JITEKI/notification
http://journal.uad.ac.id/index.php/JITEKI/notification/subscribeMailList
https://search.crossref.org/?q=+2338-3062&from_ui=yes
https://portal.issn.org/resource/ISSN/2338-3062
https://portal.issn.org/resource/ISSN/2338-3070
http://journal.uad.ac.id/index.php/JITEKI/about/editorialPolicies#openAccessPolicy
http://journal.uad.ac.id/index.php/JITEKI/about/submissions#authorFees
http://journal.uad.ac.id/index.php/JITEKI/about/submissions#copyrightNotice
https://www.scopus.com/authid/detail.uri?authorId=36449642900
https://www.scopus.com/authid/detail.uri?authorId=57195619646
https://www.scopus.com/authid/detail.uri?authorId=57203215193
https://uad.ac.id/en
https://sinta.kemdikbud.go.id/journals/detail?id=3473
https://scholar.google.co.id/citations?user=O1WrJFoAAAAJ&hl=id&authuser=2
http://journal.uad.ac.id/index.php/JITEKI/pages/view/scopus_citation
https://app.dimensions.ai/discover/publication?search_mode=content&and_facet_source_title=jour.1321718
https://portal.issn.org/resource/ISSN/2338-3062
https://portal.issn.org/resource/ISSN/2338-3062
http://journal.uad.ac.id/index.php/JITEKI/index
http://journal.uad.ac.id/index.php/JITEKI/about
http://journal.uad.ac.id/index.php/JITEKI/login
http://journal.uad.ac.id/index.php/JITEKI/user/register
http://journal.uad.ac.id/index.php/JITEKI/search
http://journal.uad.ac.id/index.php/JITEKI/issue/current
http://journal.uad.ac.id/index.php/JITEKI/issue/archive
http://journal.uad.ac.id/index.php/JITEKI/announcement
http://journal.uad.ac.id/index.php/JITEKI/about/history
https://www.youtube.com/channel/UCoBszWOTLUvA1bkuXPJLkzw/videos
http://journal.uad.ac.id/index.php/JITEKI/index
http://journal.uad.ac.id/index.php/JITEKI
https://sinta.kemdikbud.go.id/journals?q=Jurnal+Ilmiah+Teknik+Elektro+Komputer+dan+Informatika&search=1&sinta=&pub=&city=&issn=
https://app.dimensions.ai/discover/publication?search_mode=content&and_facet_source_title=jour.1321718
https://scholar.google.co.id/citations?user=O1WrJFoAAAAJ&hl=id&authuser=2
http://garuda.ristekdikti.go.id/journal/view/5557
https://www.base-search.net/Search/Results?type=all&lookfor=Jurnal+Ilmiah+Teknik+Elektro+Komputer+Informatika&ling=0&oaboost=1&name=&thes=&refid=dcresen&newsearch=1
https://app.dimensions.ai/discover/publication?search_text=10.26555%2Fjiteki&search_type=kws&search_field=full_search
https://www.worldcat.org/search?q=2338-3062&qt=results_page
https://search.crossref.org/?q=2338-3070https://search.crossref.org/?q=2338-3070&from_ui=yes
http://onesearch.id/Search/Results?filter%5b%5d=repoId:IOS5230
https://moraref.kemenag.go.id/archives/journal/98406770078147169
https://sinta.kemdikbud.go.id/journals/detail?id=3473
https://drive.google.com/file/d/1az9-assCamrcyn3Ar0lPQ8JeLgX4YL_S/view?usp=sharing
https://sinta.kemdikbud.go.id/journals/detail?id=3473
https://drive.google.com/file/d/1OFWR6FAc3XwtekJmvdYFhsg_m2OgRI7p/view?usp=sharing
https://drive.google.com/file/d/16GBDpUapn0ndHq6bsAyqP1LDnpSwksNp/view
http://journal.uad.ac.id/index.php/JITEKI/about/submissions#authorGuidelines
http://journal.uad.ac.id/index.php/JITEKI/about/editorialPolicies#custom-3
https://drive.google.com/file/d/16GBDpUapn0ndHq6bsAyqP1LDnpSwksNp/view
http://journal.uad.ac.id/index.php/JITEKI/login
http://journal.uad.ac.id/index.php/JITEKI/user/register
https://youtu.be/yaP0JPoK6mQ

7/25/22,9:26 AM

JITEKI

Editorial Team

E-ISSN: 2338-3062
P-ISSN: 2338-3070

scholar

Jurnal [imiah Teknik Elektro Komputer dan Informatika
http:/ /journal.uad.ac.id/index.php/JITEKI

O sinta @ Google GARUDA

Home > About the Journal > Editorial Team

Editorial Team

Editor-in-Chief
Dr. Deris Stiawan, (SCOPUS ID: 36449642900), Universitas Sriwijaya, Indonesia
Managing Editor

Assist. Prof. Alfian Ma'arif, Universitas Ahmad Dahlan, Indonesia
Son Ali Akbar, (SCOPUS ID: 57203215193), Universitas Ahmad Dahlan, Indonesia

Associate Editors

Prof. Dr. Marco Antonio Marquez Vera, (SCOPUS ID: 55794764800), Polytechnic University of Pachuca, Mexico

Prof. Dr. Kamarul Hawari Bin Ghazali, (SCOPUS ID: 24070207000), Universiti Malaysia Pahang, Malaysia

Prof. Dr. Ismail Rakip Karas, (SCOPUS ID: 37074847400), Karabuk University (KBAce), Turkey

Prof. Dr. Goutam Chakraborty, (SCOPUS ID: 35565864200), lwate Prefectural University, Japan

Prof. Dr. Seifedine Kadry, (SCOPUS ID: 55906598300), Noroff University College, Norway

Assist. Prof. Dr. Khan Muhammad, (SCOPUS ID: 56651946700), Sejong University, Korea, Republic of

Assist. Prof. Dr. Szczepan Paszkiel, (SCOPUS ID: 23988042700), Opole University of Technology, Poland

Dr. Reza Alayi, Department of Mechanics, Germi Branch, Islamic Azad University, Germi, Iran, Iran, Islamic Republic of

Editorial Board Member 1

Prof. Dr. Jufriadif Na'am, (SCOPUS ID: 57189371499), Universitas Putra Indonesia YPTK Padang, Indonesia

Dr. Zhixiong Li, University of Wollongong, Australia

Dr. Mohd Norzali, (SCOPUS ID: 57195534081), Universiti Tun Hussein Onn Malaysia (UTHM), Malaysia

Dr. R. Bhoopathi, (SCOPUS ID: 56505578700), Sri Sairam Engineering College, India

Dr. Hairol Nizam Mohd Shah, (SCOPUS ID: 57189726649), Universiti Teknikal Malaysia Melaka (UTeM), Malaysia
Dr. Evizal Abdul Kadir, (SCOPUS ID: 50561254400), Universitas Islam Riau, Indonesia

Dr. Ramzi Adriman, (SCOPUS ID: 55880088400), Universitas Syiah Kuala, Indonesia

Dr. Tresna Dewi, (SCOPUS ID: 56106827800), Politeknik Negeri Sriwijaya, Indonesia

Dr. Zulfatman Zulfatman, (SCOPUS ID: 57209705112), Universitas Muhammadiyah Malang, Indonesia

Dr. Arief Marwanto, (SCOPUS ID: 36023868500), Universitas Islam Sultan Agung Semarang, Indonesia

Dr Sritrusta Sukaridhoto, (SCOPUS ID: 35100882700), Politeknik Elektronika Negeri Surabaya (PENS), Indonesia
Dr. Iswanto - Iswanto, (SCOPUS ID: 56596730700), Universitas Muhammadiyah Yogyakarta, Indonesia

Mr. Omar Muhammed Neda, (SCOPUS ID: 57208327668), Sunni Diwan Endowment, Iraq

Asst. Prof. Haider Alrikabi, Wasit University (SCOPUS ID: 57211627309), Iraq

Rania Majdoubi, (SCOPUS ID: 57219051894), Mohammed V University in Rabat, Morocco

Saddam Hussain, (SCOPUS ID: 57217510430), Hazara University Mansehra, Pakistan

Jonattan NiA+o Parada, Universidad de Los Llanos, Colombia

Editorial Board Member 2

Mrs. RS M Lakshmi Patibandla, Vignan's Foundation for Science Technology and Research, India

Copy Editor

Phisca Aditya Rosyady, Universitas Ahmad Dahlan

Jurnal limiah Teknik Elektro Komputer dan Informatika

ISSN 2338-3070 (print) | 2338-3062 (online)

Organized by Electrical Engineering Department - Universitas Ahmad Dahlan

Published by Universitas Ahmad Dahlan

Website: http://journal.uad.ac.id/index.php/jiteki

Email 1: jiteki@ee.uad.ac.id

Email 2: alfianmaarif@ee.uad.ac.id

Office Address: Kantor Program Studi Teknik Elektro, Lantai 6 Sayap Barat, Kampus 4 UAD, JI. Ringroad Selatan, Tamanan, Kec.
Banguntapan, Bantul, Daerah Istimewa Yogyakarta 55191, Indonesia

journal.uad.ac.id/index.php/JITEKI/about/editorialTeam

[T

SINTA

Google Scholar
GARUDA
Dimensions
Microsoft Academic Search
One Search
PKP-Indexed
Crossref

Moraref

Publons

Scilit

WorldCat

Index Copernicus

Username
Password

(J Remember me

Login
k J |
ournal
DoC Template
» View

» Subscribe

Search

12


http://journal.uad.ac.id/index.php/JITEKI/about/editorialPolicies#focusAndScope
http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeam
http://journal.uad.ac.id/index.php/JITEKI/about/displayMembership/179
http://journal.uad.ac.id/index.php/JITEKI/about/submissions#authorGuidelines
http://journal.uad.ac.id/index.php/JITEKI/login
http://journal.uad.ac.id/index.php/JITEKI/about/editorialPolicies#custom-0
http://journal.uad.ac.id/index.php/JITEKI/about/editorialPolicies#openAccessPolicy
http://journal.uad.ac.id/index.php/JITEKI/about/submissions#copyrightNotice
http://statcounter.com/p11261676/summary/?account_id=7009874&login_id=1&code=2e18754d6ce20f207c2083cf7c8b6206&guest_login=1
http://journal.uad.ac.id/index.php/JITEKI/about/submissions#authorFees
http://journal.uad.ac.id/index.php/JITEKI/about/contact
https://sinta.kemdikbud.go.id/journals/detail?id=3473
https://scholar.google.co.id/citations?user=O1WrJFoAAAAJ&hl=id&authuser=2
https://garuda.kemdikbud.go.id/journal/view/5557
https://app.dimensions.ai/discover/publication?search_mode=content&and_facet_source_title=jour.1321718
http://garuda.ristekdikti.go.id/journal/view/5557
https://academic.microsoft.com/paper/2927891243/related
http://onesearch.id/Search/Results?filter[]=repoId:IOS5230
http://index.pkp.sfu.ca/index.php/browse/archiveInfo/2828
https://search.crossref.org/?q=2338-3070&from_ui=yes
https://moraref.kemenag.go.id/archives/journal/98406770078147169
https://publons.com/journal/409321/jurnal-ilmiah-teknik-elektro-komputer-informatika-/
https://www.scilit.net/journal/2711709
https://www.worldcat.org/search?q=2338-3062&qt=results_page
https://journals.indexcopernicus.com/search/details?id=69092
https://drive.google.com/file/d/16GBDpUapn0ndHq6bsAyqP1LDnpSwksNp/view
http://journal.uad.ac.id/index.php/JITEKI/notification
http://journal.uad.ac.id/index.php/JITEKI/notification/subscribeMailList
http://journal.uad.ac.id/index.php/JITEKI/index
http://journal.uad.ac.id/index.php/JITEKI/about
http://journal.uad.ac.id/index.php/JITEKI/login
http://journal.uad.ac.id/index.php/JITEKI/user/register
http://journal.uad.ac.id/index.php/JITEKI/search
http://journal.uad.ac.id/index.php/JITEKI/issue/current
http://journal.uad.ac.id/index.php/JITEKI/issue/archive
http://journal.uad.ac.id/index.php/JITEKI/announcement
http://journal.uad.ac.id/index.php/JITEKI/about/history
https://www.youtube.com/channel/UCoBszWOTLUvA1bkuXPJLkzw/videos
http://journal.uad.ac.id/index.php/JITEKI/index
http://journal.uad.ac.id/index.php/JITEKI/about
http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeam
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/122587')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/106174')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/122588')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/155610')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/81333')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/143288')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/143443')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/115853')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/148050')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/155620')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/151199')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/115823')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/907')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/146998')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/148053')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/5604')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/122589')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/20666')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/80587')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/80591')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/80650')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/17906')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/2636')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/154481')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/108380')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/155611')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/148071')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/155582')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/163320')
javascript:openRTWindow('http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeamBio/106175')
https://issn.lipi.go.id/terbit/detail/1368096553
https://issn.lipi.go.id/terbit/detail/1369021256
https://ee.uad.ac.id/
https://uad.ac.id/id
http://journal.uad.ac.id/index.php/JITEKI

7/25/22, 9:26 AM Editorial Team

Search Scope
All v

Browse

» By Issue

» By Author

» By Title

» Other Journals

covID-19 Control Distributed
Generation GLCM Glove IMmage
Processing internet of Things
|OT Machine Learning

Monitoring Naive Bayes
Obstacle Avoidance PID PLC
Particle Swarm Optimization
Prediction Security Sentiment
Analysis Temperature Text
Classification optimization

View JITEKI stat

888270926

Visitors

26,336 274
E=;641 180 245
014
— 428
337
370
® 317
== 305
BHas

¥l 270

journal.uad.ac.id/index.php/JITEKI/about/editorialTeam 2/2


http://journal.uad.ac.id/index.php/JITEKI/issue/archive
http://journal.uad.ac.id/index.php/JITEKI/search/authors
http://journal.uad.ac.id/index.php/JITEKI/search/titles
http://journal.uad.ac.id/index.php/index
http://journal.uad.ac.id/index.php/JITEKI/search?subject=COVID-19
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Control
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Distributed%20Generation
http://journal.uad.ac.id/index.php/JITEKI/search?subject=GLCM
http://journal.uad.ac.id/index.php/JITEKI/search?subject=GloVe
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Image%20Processing
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Internet%20of%20Things
http://journal.uad.ac.id/index.php/JITEKI/search?subject=IoT
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Machine%20Learning
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Monitoring
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Naive%20Bayes
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Obstacle%20Avoidance
http://journal.uad.ac.id/index.php/JITEKI/search?subject=PID
http://journal.uad.ac.id/index.php/JITEKI/search?subject=PLC
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Particle%20Swarm%20Optimization
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Prediction
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Security
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Sentiment%20Analysis
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Temperature
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Text%20Classification
http://journal.uad.ac.id/index.php/JITEKI/search?subject=optimization
http://statcounter.com/p11261676/summary/?guest=1
https://www.statcounter.com/
https://info.flagcounter.com/ablx

8/30/22, 5:00 PM Vol 8, No 2 (2022)

JITE KI Jurnal Ilmiah Teknik Elektro Komputer dan Informatika

http:/ /journal.uad.ac.id/index.php/JITEKI
et I (O STNCa 0 Coogle £g) GARUDA

scholar

Home > Archives > Vol 8, No 2 (2022)

Vol 8, No 2 (2022)

June

SERTIFIKAT -

The issue is in progress.

The author's countries come from INDONESIA, POLAND, BANGLADESH, PHILIPHINES, UZBEKISTAN, TAIWAN, JAPAN, IRAQ.

Table of Contents

Articles

K-Means Segmentation Based-on Lab Color Space for Embryo Detection in PDF
Incubated Egg

Shoffan Saifullah, Rafal Drezewski, Alin Khaliduzzaman, Lean Karlo Tolentino, Rabbimov 175-185
llyos
Analysis of Combination Algorithms for Denoising and Contrast Enhancement PDF
Images
Irpan Adiputra Pardosi, Hernawati Gohzali 186-198
Blockchain Technology PDF
Purwono Purwono, Alfian Ma'arif, Wahyu Rahmaniar, Qazi Mazhar ul Haq, Dimas 199-205

Herjuno, Muchammad Naseer

Modeling and Analysis of Percentage Depth Dose (PDD) and Dose Profile of X-Ray PDF
Beam Produced by Linac Device with Voltage Variation
Bilalodin Bilalodin, Farzand Abdullatif 206-214
Comparison of IDW and Kriging Interpolation Methods Using Geoelectric Data to PDF » SINTA
Determine the Depth of the Aquifer in Semarang, Indonesia » Google Scholar
Brilliananta Radix Dewana, Sri Yulianto Joko Prasetyo, Kristoko Dwi Hartomo 215-225 ? GARUDA
» Dimensions
Valuation of 56 mmWave Fixed Wireless Access in Residence Area: Analysis of PDF » Microsoft Academic Search
Real Option for Wireless Broadband Service in Kota Wisata Cibubur Using Decision » One Search
Tree and Black Scholes Model » PKP-Indexed
L . » Crossref
May Hendra Panjaitan, Catur Apriono 226-234 » Moraref
Embedded Instrumentation System Using Acquisition Mechanism for BLDC- PDF » PUP")”S
Powered Electric Vehicle » Scilit
» WorldCat
Agus Ulinuha, Ibnu Shokhibul Khak 235-248 » Index Copernicus
Simulation and Optimization of Rectangular Microstrip Patch Antenna for Mobile PDF

5G Communications

Hamzah M. Marhoon, Noorulden Basil, Ahmed R. Ibrahim, Hussein A. Abdualnabi 249-255
Application-based Simulation on the Digital Trunking Radio Communication PDF Username
System to Predict the Area Coverage Password
Arief Goeritno, Nesia Andriana, Indriya Indriya, lka Setyawibawa, Dwi Suhartono 256-268 (J Remember me
Production Stock Monitoring System at PT Yamaha Indonesia Using the Scrum PDF Login
Method
Rizkina Maulida Safira, Chanifah Indah Ratnasari 269-281
Towards Service Level Agreement Quantification on Service-Based Computing PDF
Journal
Irving Vitra Paputungan, Akmal Kurniadi Denna, Devi Rachmawati 282-289 DOC Template
Tuberculosis Detection in X-Ray Image Using Deep Learning Approach with VGG- PDF
16 Architecture
Suci Aulia, Sugondo Hadiyoso 290-297
» View
A Hybrid DenseNet201-SVM for Robust Weed and Potato Plant Classification PDF » Subscribe
Muhammad Dzulfikar Fauzi, Faisal Dharma Adhinata, Nur Ghaniaviyanto Ramadhan, 298-306
Nia Annisa Ferani Tanjung
UDP Pervasive Protocol Design and Implementation on Multi Devices using MyRIO
Search

Mochammad Hannats Hanafi Ichsan, Rizal Maulana, Octavian Metta Wisnu Wardhana

journal.uad.ac.id/index.php/JITEKI/issue/view/1037 12


http://journal.uad.ac.id/index.php/JITEKI/about/editorialPolicies#focusAndScope
http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeam
http://journal.uad.ac.id/index.php/JITEKI/about/displayMembership/179
http://journal.uad.ac.id/index.php/JITEKI/about/submissions#authorGuidelines
http://journal.uad.ac.id/index.php/JITEKI/login
http://journal.uad.ac.id/index.php/JITEKI/about/editorialPolicies#custom-0
http://journal.uad.ac.id/index.php/JITEKI/about/editorialPolicies#openAccessPolicy
http://journal.uad.ac.id/index.php/JITEKI/about/submissions#copyrightNotice
http://statcounter.com/p11261676/summary/?account_id=7009874&login_id=1&code=2e18754d6ce20f207c2083cf7c8b6206&guest_login=1
http://journal.uad.ac.id/index.php/JITEKI/about/submissions#authorFees
http://journal.uad.ac.id/index.php/JITEKI/about/contact
https://sinta.kemdikbud.go.id/journals/detail?id=3473
https://scholar.google.co.id/citations?user=O1WrJFoAAAAJ&hl=id&authuser=2
https://garuda.kemdikbud.go.id/journal/view/5557
https://app.dimensions.ai/discover/publication?search_mode=content&and_facet_source_title=jour.1321718
http://garuda.ristekdikti.go.id/journal/view/5557
https://academic.microsoft.com/paper/2927891243/related
http://onesearch.id/Search/Results?filter[]=repoId:IOS5230
http://index.pkp.sfu.ca/index.php/browse/archiveInfo/2828
https://search.crossref.org/?q=2338-3070&from_ui=yes
https://moraref.kemenag.go.id/archives/journal/98406770078147169
https://publons.com/journal/409321/jurnal-ilmiah-teknik-elektro-komputer-informatika-/
https://www.scilit.net/journal/2711709
https://www.worldcat.org/search?q=2338-3062&qt=results_page
https://journals.indexcopernicus.com/search/details?id=69092
https://drive.google.com/file/d/16GBDpUapn0ndHq6bsAyqP1LDnpSwksNp/view
http://journal.uad.ac.id/index.php/JITEKI/notification
http://journal.uad.ac.id/index.php/JITEKI/notification/subscribeMailList
http://journal.uad.ac.id/index.php/JITEKI/index
http://journal.uad.ac.id/index.php/JITEKI/about
http://journal.uad.ac.id/index.php/JITEKI/login
http://journal.uad.ac.id/index.php/JITEKI/user/register
http://journal.uad.ac.id/index.php/JITEKI/search
http://journal.uad.ac.id/index.php/JITEKI/issue/current
http://journal.uad.ac.id/index.php/JITEKI/issue/archive
http://journal.uad.ac.id/index.php/JITEKI/announcement
http://journal.uad.ac.id/index.php/JITEKI/about/history
https://www.youtube.com/channel/UCoBszWOTLUvA1bkuXPJLkzw/videos
http://journal.uad.ac.id/index.php/JITEKI/index
http://journal.uad.ac.id/index.php/JITEKI/issue/archive
http://journal.uad.ac.id/index.php/JITEKI/issue/view/1037
http://journal.uad.ac.id/index.php/JITEKI/article/view/23724
http://journal.uad.ac.id/index.php/JITEKI/article/view/23724/pdf_119
http://journal.uad.ac.id/index.php/JITEKI/article/view/22216
http://journal.uad.ac.id/index.php/JITEKI/article/view/22216/pdf_120
http://journal.uad.ac.id/index.php/JITEKI/article/view/24327
http://journal.uad.ac.id/index.php/JITEKI/article/view/24327/pdf_121
http://journal.uad.ac.id/index.php/JITEKI/article/view/23622
http://journal.uad.ac.id/index.php/JITEKI/article/view/23622/pdf_122
http://journal.uad.ac.id/index.php/JITEKI/article/view/23260
http://journal.uad.ac.id/index.php/JITEKI/article/view/23260/pdf_123
http://journal.uad.ac.id/index.php/JITEKI/article/view/23626
http://journal.uad.ac.id/index.php/JITEKI/article/view/23626/pdf_124
http://journal.uad.ac.id/index.php/JITEKI/article/view/23634
http://journal.uad.ac.id/index.php/JITEKI/article/view/23634/pdf_125
http://journal.uad.ac.id/index.php/JITEKI/article/view/21927
http://journal.uad.ac.id/index.php/JITEKI/article/view/21927/pdf_126
http://journal.uad.ac.id/index.php/JITEKI/article/view/23635
http://journal.uad.ac.id/index.php/JITEKI/article/view/23635/pdf_127
http://journal.uad.ac.id/index.php/JITEKI/article/view/23638
http://journal.uad.ac.id/index.php/JITEKI/article/view/23638/pdf_128
http://journal.uad.ac.id/index.php/JITEKI/article/view/23629
http://journal.uad.ac.id/index.php/JITEKI/article/view/23629/pdf_129
http://journal.uad.ac.id/index.php/JITEKI/article/view/23994
http://journal.uad.ac.id/index.php/JITEKI/article/view/23994/pdf_130
http://journal.uad.ac.id/index.php/JITEKI/article/view/23886
http://journal.uad.ac.id/index.php/JITEKI/article/view/23886/pdf_131
http://journal.uad.ac.id/index.php/JITEKI/article/view/23835
HP
Highlight

HP
Highlight


8/30/22, 5:00 PM Vol 8, No 2 (2022)

Anti-Forensics With Steganographic File Embedding in Digital Image Using Genetic
Algorithm

Amadeus Pondera Purnacandra, Subektiningsih Subektiningsih
Lung Sounds Classification Based on Time Domain Features

Achmad Rizal, Istigomah Istigomah

Jurnal limiah Teknik Elektro Komputer dan Informatika

ISSN 2338-3070 (print) | 2338-3062 (online)

Organized by Electrical Engineering Department - Universitas Ahmad Dahlan

Published by Universitas Ahmad Dahlan

Website: http://journal.uad.ac.id/index.php/jiteki

Email 1: jiteki@ee.uad.ac.id

Email 2: alfianmaarif@ee.uad.ac.id

Office Address: Kantor Program Studi Teknik Elektro, Lantai 6 Sayap Barat, Kampus 4 UAD, JI. Ringroad Selatan, Tamanan, Kec.
Banguntapan, Bantul, Daerah Istimewa Yogyakarta 55191, Indonesia

journal.uad.ac.id/index.php/JITEKI/issue/view/1037

Search Scope

All

Browse

» By Issue
» By Author

» By Title

» Other Journals

Backpropagation CNN COVID-19
Control Distributed Generation

GLCM Image Processing

[0T matlab Monitoring PID

PLC Prediction RMSE Security
Sentiment Analysis Sliding
mode control Technology

Temperature Thresholding

Wind Turbine

View JITEKI stat

8080278541

Visitors
== 8,002 [l 282

=370
® 337
=S 307
—

296

BN

8, 158
198
197
191
LSl 147

[ REY
—
— 131

s
N RE

FLAG

212


http://journal.uad.ac.id/index.php/JITEKI/issue/archive
http://journal.uad.ac.id/index.php/JITEKI/search/authors
http://journal.uad.ac.id/index.php/JITEKI/search/titles
http://journal.uad.ac.id/index.php/index
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Backpropagation
http://journal.uad.ac.id/index.php/JITEKI/search?subject=CNN
http://journal.uad.ac.id/index.php/JITEKI/search?subject=COVID-19
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Control
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Distributed%20Generation
http://journal.uad.ac.id/index.php/JITEKI/search?subject=GLCM
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Image%20Processing
http://journal.uad.ac.id/index.php/JITEKI/search?subject=IoT
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Matlab
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Monitoring
http://journal.uad.ac.id/index.php/JITEKI/search?subject=PID
http://journal.uad.ac.id/index.php/JITEKI/search?subject=PLC
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Prediction
http://journal.uad.ac.id/index.php/JITEKI/search?subject=RMSE
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Security
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Sentiment%20Analysis
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Sliding%20mode%20control
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Technology
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Temperature
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Thresholding
http://journal.uad.ac.id/index.php/JITEKI/search?subject=Wind%20Turbine
http://statcounter.com/p11261676/summary/?guest=1
https://www.statcounter.com/
https://info.flagcounter.com/ablx
http://journal.uad.ac.id/index.php/JITEKI/article/view/24208
http://journal.uad.ac.id/index.php/JITEKI/article/view/24007
https://issn.lipi.go.id/terbit/detail/1368096553
https://issn.lipi.go.id/terbit/detail/1369021256
https://ee.uad.ac.id/
https://uad.ac.id/id
http://journal.uad.ac.id/index.php/JITEKI

8/4/22, 6:38 PM SINTA - Science and Technology Index

! ITEKI

s, o=
A B

JURNAL ILMIAH TEKNIK ELEKTRO KOMPUTER DAN INFORMATIKA (JITEKI)

Q UNIVERSITAS AHMAD DAHLAN
I P-ISSN : 23383062 <> E-ISSN : 23383062 @ Subject Area : Science, Engineering

& 1.65672 i 505 O 2

| . .
Impact Factor Google Citations Current

Acreditation

® Google Scholar ® Garuda & Website €@ Editor URL

History Accreditation

2016 2017 2018 2019 2020 2021 2022 2023 2024

Garuda  Google Scholar

Modification of Control Oil Feeding with PLC Using Simulation Visual Basic and Neural
Network Analysis

Universitas Ahmad Dahlan §Jurnal Ilmiah Teknik Elektro Komputer dan Informatika Vol 8,
No 1(2022): March 38-50

92022 B DOI: 10.26555/jitekiv8i1.22336  ( S2 Journal

Multi-hop ESP-Mesh Network and MQTT Protocol for Smart Light Systems in High-Rise
Buildings

Universitas Ahmad Dahlan §)Jurnal Ilmiah Teknik Elektro Komputer dan Informatika Vol 8,
No 1(2022): March 51-63
(92022 BDOI: 10.26555/jitekiv8i1.22535 (OS2 Journal

Detection of Oxygen Levels (Sp02).and Heart Rate Using a Pulse Oximeter for
Classification of Hypoxemia Based on Fuzzy Logic

Universitas Ahmad Dahlan §Jurnal Ilmiah Teknik Elektro Komputer dan Informatika Vol 8,
No 1(2022): March 17-26

2022 B DOI: 10.26555/jitekiv8i1.22139 (OS2 Journal

Simulation of Logic Circuit Tests on Android-Based Mobile Devices

Universitas Ahmad Dahlan §lJurnal Ilmiah Teknik Elektro Komputer dan Informatika Vol 8,
No 1(2022): March 27-37
2022 A DOI: 10.26555/jiteki.v8i1.22200 QS2 Journal

Valuation of 5G mmWave Fixed Wireless Access in Residence Area : Analysis of Real
Option for Wireless Broadband Service in Kota Wisata Cibubur Using Decision Tree
and Black Scholes Model

https://sinta.kemdikbud.go.id/journals/profile/3473 1/2


https://scholar.google.co.id/citations?user=O1WrJFoAAAAJ&hl=en
https://garuda.kemdikbud.go.id/journal/view/5557
http://journal.uad.ac.id/index.php/JITEKI/
http://journal.uad.ac.id/index.php/JITEKI/about/editorialTeam
https://sinta.kemdikbud.go.id/journals/profile/3473
https://sinta.kemdikbud.go.id/journals/google/3473
http://journal.uad.ac.id/index.php/JITEKI/article/view/22336/pdf_106
http://journal.uad.ac.id/index.php/JITEKI/article/view/22535/pdf_107
http://journal.uad.ac.id/index.php/JITEKI/article/downloadSuppFile/22139/4064
http://journal.uad.ac.id/index.php/JITEKI/article/view/22200/pdf_105
https://sinta.kemdikbud.go.id/journals/profile/3473

Jurnal llmiah Teknik Elektro Komputer dan Informatika (JITEKI)
Vol. 8, No. 2, June 2022, pp. 206-214
ISSN: 2338-3070, DOI: 10.26555/jiteki.v8i2.23622 206

Modeling and Analysis of Percentage Depth Dose (PDD) and Dose
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ARTICLE INFO ABSTRACT

Avrticle history: The Percentage Depth Dose (PDD) and dose profile of X-Ray output from a
Received March 20. 2022 LINAC therapy device has been modeled and analyzed. The research was
Revised April 27, 2022 conducted by simulation method through the use of the Particle and Heavy
Accepted May 25, 2022 lon Transport System (PHITS) program. The LINAC therapy device modeled

in this work refers to the Siemens Primus LINAC therapy device, which is
operated at 6 MV, 10 MV, and 18 MV voltages. Determination of PDD was

Keywords: carried at a depth of 0-30 cm and dose profile at a depth of 0-20 cm in a water
Modelling: phantom, placed at 100 cm from the source, which is exposed to a radiation
PDD: ' field area of 10x10 cm?. Results from the LINAC therapy device modeling
Dose profile; agree with the actual X-ray apparatus and have produced Bremsstrahlung X-
PHITS ray. The PDD curve analysis found that the maximum doses are at a depth of

1.5cm, 2.5 cm, and 3.4 cm. The value of the build-up factor for each LINAC
voltage agrees with the reference. Additionally, the results of the analysis of
the dose profile suggest that the X-ray output has a good degree of uniformity.
The flatness of the dose profile occurs at the depth of 20 cm with a percentage
value of flatness at 1.6%, 1.9%, and 1.2%. The flatness values are all less than
2%. The flatness values show a < 2% deviation from the reference value,
which is below the tolerance range required in a measurement.
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1. INTRODUCTION

Medical Linear Accelerator (LINAC) is an alternative therapy for cancer or tumors other than Cobalt 60
radiotherapy [1]. The main goal of LINAC radiotherapy is to provide a maximum dose to the tumor and a low
dose to healthy cells near the tumor to improve quality of life and prolong patient survival [2]. In order to
achieve this goal, the dose distribution produced by LINAC needs to be verified with an accurate method [3].
Two quantities that need to be verified before using the LINAC therapy device are the Percentage Depth Dose
(PDD) and the dose profile [4][5].

Verification using a simulation approach is essential before LINAC therapy equipment is set up or
prepared for the treatment of the patient [6]. One of the simulation methods to achieve this goal is the Monte
Carlo method. The Monte Carlo method has been of great help in planning therapy using various radiation
sources [7]. The method can also calculate in detail the spectral energy distribution of particles generated from
the LINAC therapy apparatus as well as dosimetric calculations in the form of Percentage Depth Dose (PDD)
and dose profiles [8].

Various Monte Carlo-based programs (codes) have been developed, such as MCNP, Geant4, and
Penelope. MCNP is a Monte Carlo code developed by the Los Alamos National Laboratory. Geant4 was
developed by CERN and KEK laboratories in 1993, and Francesc Salvat and colleagues developed Penelope
at the University of Barcelona. In practice, the results vary due to differences in computational systems and in
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nuclear data libraries included with the respective MC packages [9]. The weakness of the MCNP program is
that it cannot visually display particle traces directly. On the other hand, Geant4 and Penelope are used only in
the limited range of energy between 50 eV to 1 GeV [10].

The latest development is a code developed in Japan under Particle Heavy lon Transport System (PHITS).
The PHITS is a Monte Carlo method developed by the Japan Atomic Energy Agency (JAEA) to simulate
nuclear processes in various research fields such as dosimetry, accelerator, shield design, space research,
medical applications, and material research [11]. The advantage of the PHITS as a Monte Carlo-based program
is that it is equipped with a tally that can visualize particle traces in 2 and 3 dimensions and calculate the
physical quantity to be determined. The PHITS program is also suitable for simulating the transport of charged
and uncharged particles that move randomly within the range of energy from 10“ eV to 1 TeV [12].

The use of the PHITS program in this study contributes to a visual explanation of the mechanism of X-
ray generation from the LINAC device and a more accurate determination of the PDD curve and dose profile.
The accuracy in determining these parameters is a prerequisite before the LINAC device is used as a therapy
instrument.

2. METHOD

The method used in this research is simulation. The research was conducted through several stages. The
initial stage is literature and theoretical studies on the LINAC device, particularly the components that make
up the LINAC head and important predetermined parameters before therapeutic operation. The following stage
models the LINAC device by compiling the PHITS program input. The last stage is simulation to test the
validity of the model and the determination of PDD parameters and dose profiles. The stages of the research
are shown in Fig. 1.

Simulation: Validation of

LitSera;ure » LI]l:laﬁngrche » Model and Analysis of PDD
tudy g and Dose Profile

Fig. 1. Flowchart of modeling and analysis of PDD and dose profile in the research

2.1. Modeling of LINAC Therapy Device

The modeling of the LINAC therapy device is focused on the LINAC head. This section is chosen because
it is the place where X-ray is generated. The material composition used in modeling the LINAC head geometry
is based on the Siemens Primus LINAC device. Only the main components of the LINAC head are modeled,
namely the target, primary collimator, flattening filter, and secondary collimator [13]. The radiation field area
used in this study is 10x10 ¢m? and the distance from Source to Skin Distance (SSD) is 100 cm [14]. The
components that make up the LINAC head is shown in Table 1.

Table 1. Composition of the material components of the LINAC head [15]

LINAC Head Components Materials Percentage (%)  Density (g/cm®)
Target Tungsten (184W) 100 194
Tungsten (184W) 90.5
Primary Collimator Nickel (58Ni) 6.5 17
Iron (56Fe) 3
. . Copper (63Cu) 69.17
Flattening Filter Copper (65Cu) 30.83 8.92
Tungsten (184W) 90.5
Secondary Collimator Nickel (58Ni) 6.5 17
Iron (56F¢) 3

The success of the X-ray head modeling is judged by the evidence of visualizing the traces of X-ray
particles from escaping the target, passing through the components of the LINAC head, and penetrating the
water phantom. Other evidence is the presence of an X-ray energy spectrum [16]. The geometry model of the
LINAC head is shown in Fig. 2(a). The model of the LINAC head and visualization is shown in Fig. 2(b).
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Fig. 2. (a) Geometry of Linac head and water phantom. The x-ray photon beam emitted from the LINAC
head is applied to the water phantom. PDD measurement in the direction of the Z-axis and the dose profile
perpendicular to the direction of the beam (in the direction of the X-axis), (b) Model of the LINAC head
and visualization of the components that make up the LINAC head based on the Simen Primus device

2.2. Determination of PDD Curve and Dose Profile

The standard water phantom determined the PPD curve and the dose profile of the X-ray radiation beam
[17]. The water phantom is constructed as a cube of 40x40x40 c¢m? in size. In the phantom, a lattice of voxels
(volumetric pixels) are made along the z and x axis. The voxels are designed as small cubes 1x1x1 cm® in
size. The designed model of the water phantom interposed with voxels is shown in Fig. 3.

|
al =
3
40 m
40 cm = ‘

Fig. 3. Geometrical model of water phantom interposed with voxels for measurement of Percentage Depth
Dose (PDD) and dose profile

The simulation to determine the PDD curve in the water phantom is carried out at a depth of 0 to 30 cm
in the direction of the main axis (z-axis), while the dose profile is determined at a depth that ranges from 0 to
20 cm. The PDD values are calculated at every depth using Eq. (1) [18].

Dy
PDD = 100 —- 1)
Dgo
with D, is absorption dose at the depth d and Dy, is the maximum absorption dose.

Analysis on PDD and dose profile is carried out by finding the difference between the simulation results
and the reference value. The stipulated difference is < 2%. The flatness value is determined using Eg. (2) [19].
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Dmax - Dmin
= _— 2
Flatness = 100 D ¥+ Do (2)
with D4, is maximum dose and D,y,;,, is minimum dose.

The modeling of LINAC head and determination of PDD and dose profile use the PHITS program version
3.24. Visualization of trace particles and X-ray energy spectra uses the tally tracks. The determination of PDD
values and dose profile, on the other hand, uses the tally deposit. The data library for the simulation uses cross
sections from the JENDL-4.0 nuclear data library [12].

3. RESULTS AND DISCUSSION
3.1 Modeling The Geometry of LINAC Head

The results of the LINAC head geometry modeling using the PHITS program are shown in Fig. 4. The
resulting model needs to be validated to ensure that the model truly represents the actual X-ray equipment. The
criteria to ensure the head geometry model represents the actual equipment include the model being able to
display the components of the LINAC head, the occurrence of X-rays from the target and their distribution,
and the X-ray energy spectrum [16][20].

The high-energy electron beam interaction with the tungsten target produces X-ray radiation with a high-
intensity value because tungsten is a target with a high atomic number. Targets with high atoms produce more
X-ray radiation than targets with low atomic numbers [21][22].
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Fig. 4. Traces of X-ray particles produced by LINAC at working voltage of (a) 6 MV (b) 10 MV, and (c) 18
MV. The traces of X-ray particles resulting from the interaction of electrons with the target are depicted in

color. Red represents high intensity, and blue represents low intensity, (d) The conversion of intensity in the

flux value of X-ray photon

(o)
o

Fig. 3 also shows that the higher the LINAC voltage, the greater the X-ray intensity (shown by, the sharper
red color). X-ray Photons generated from the target are passed through the primary collimator, flattening filter,
secondary collimator, and water phantom. The X-ray intensity in the area around the target is 10 (p/cm?.s)
and decreases in intensity when interacting with the primary collimator, flattening filter, and secondary
collimator. The X-ray coming out of the secondary collimator decreases in intensity to 10*° (p/cm?.s) and hit
the water phantom with an intensity of 10 (p/cm?s).

The results of the X-ray spectrum from the modeling of the LINAC head are shown in Fig. 5. It can be
seen that the X-ray intensity at the three different voltages of the LINAC forms a continuous spectrum. The
continuous curve is called the bremsstrahlung curve [23]. The bremsstrahlung curve has maximum peak energy
of 0.5to 1.3 MeV. The maximum energy is generated through the pair production effect and X-rays interacting,
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thus creating two annihilating photons, each having an energy of 0.51 MeV [24]. The results are in accordance
with those obtained by Baumgartner et al. at the voltage of 10 and 18 MV [25].
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=
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Energy (MeV)

Fig. 5. X-Ray's energy spectrum at various LINAC working voltages. The X-axis represents energy, and the
Y-axis represents the number of photon fluxes (X-ray intensity)

3.2 Percentage Depth Dose (PDD) and Dose Profile
3.2.1 Percentage Depth Dose (PDD)

PDD is an important parameter in studying the radiation dose distribution of X-ray photons along the
main axis (z-axis) of LINAC. The calculation of PDD is carried out on the surface of the water phantom to a
depth of 30 cm. The results of the PDD calculation are shown in Fig. 6, showing that the PDD curve of the
three LINAC voltage variations appears to have a uniform graph trend. The PPD curve has a low surface dose
pattern, then rises to a maximum value and decreases exponentially. The calculation results of the build-up
value at 6, 10, and 18 MV voltages are found at a depth of 1.5 cm, 2.5 cm, and 3.4 cm, respectively.

120 ¢

a3
o -
g 100 i Sagy .6 MV
0 s
Q "al
s 80 | R 10 MV
k- ug
:
™ 18 mMv
a 60 f "n_
o "ay
o .
1] ."-..
t 40 | g
[ “aa
g
7] 2 } b
-9
0
0 5 10 15 20 25 30
Depth (cm)

Fig. 6. PDD curve of the three LINAC voltage variations

The build-up value at voltages 6 and 10 MV corresponds to the reference, while 18 MV is smaller than
the reference. The difference in the build-up value at 18 MV is 2%. This value is still within the allowable
tolerance limit, which is < 2% [26][27]. The maximum dose increases with the LINAC voltage, increasing
the X-ray energy produced. X-ray photons can penetrate the water phantom deeper, so the build-up position is
increasing [28][29].

3.2.2 Dose Profile

Dose profile refers to the relative dose distribution along the horizontal axis (x-axis) that is perpendicular
to the direction of the incident X-ray radiation beam. The profile curve of radiation dose for each variation of
LINAC voltage using a radiation field of 10 x 10 cm and SSD 100 cm is shown in Fig. 6. Fig. 7 shows that the
voltage increases the position to reach 100% of the dose gets deeper. The X-rays produced by the LINAC
device at voltages of 6, 10, and 18 MV have similar dose profiles. The dose profile tends to decrease as it
approaches the edge of the irradiation field. This decrease is due to the penumbra effect [27]. A penumbra
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region appears because of X-ray radiation exposure in the radiation field that is limited by the collimator jaws
[30][31].

Simulation of dose profile at the voltage of 6, 10, and 18 MV provides different relative doses at 5, 10
and 20 cm depth. At 6 MV, the relative dose at the depth of 5, 10 and 20 cm are respectively 41.5%, 62.2%
and 80.1%. At 10 MV, they are 42.2%, 66.7% and 83.4%. At 18 MV, highest values of relative dose are
obtained, i.e., 45%, 66.3% and 85.0%. It shows that as the voltage of LINAC increases, the ability of X-ray
radiation to penetrate the water phantom correspondingly increases. The increase in penetrating power is due
to an increase in the energy of the x-rays [32][33].
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Fig. 7. Dose profile curve produced by LINAC at working voltage of (a) 6 MV (b) 10 MV (c¢) 18 MV

The degree of uniformity of the photon beam produced by the LINAC machine can be determined from
the flatness value of the X-ray beam. The flatness value at the voltage of 6, 10, and 18 MV calculated at a depth
of 10 cm is shown in Table 2. The flatness values of the X-ray photon beam are all less than 2%. They are
below the permissible flatness value, which is < 2% [34][35]. However, the dose profile still shows a dose
profile that is not symmetrical, as shown in Fig. 6. The area of the left side is not the same as that of the right
side. It suggests that the X-ray beams striking the water phantom have different intensities. The difference in
intensity is caused by the presence of contaminants in the form of secondary electrons and neutrons that arise
when the primary electrons interact with the target [36][37]. The two beams spread out following the X-ray
photons. The use of an ion chamber and layered flattening filter is deemed responsible for reducing these
contaminants so that the generated X-rays increase the uniformity of the beam [38]—[40].

Table 2. Flatness percentage of a radiation beam

No Linac (MV) Percentage of deviation from flatness (%6)
1 6 1.6
2 10 19
3 18 1.2
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4. CONCLUSION

The modeling of the LINAC therapy machine based on the Siemen Primus LINAC device has been
successfully carried out. The modeling of the LINAC therapy device agrees with the actual X-ray apparatus.
The model of the X-ray therapy device has produced X-ray traces and their spectrum. The calculation of
Percentage Depth Dose (PDD) with a radiation field of 10x10 cm? at the working voltage of 6, 10, and 18 MV
results in maximum doses at a depth of, respectively, 1.5 cm, 2.5 cm, and 3.5 cm. Based on the analysis of the
PDD curve, the value of the build-up factor for each LINAC voltage agrees with the reference. The radiation
dose profile with a radiation field of 10x10 cm? demonstrates that the flatness of the dose profile occurs at the
depth of 20 cm with a percentage value of flatness at 1.6%, 1.9%, and 1.2%. The result satisfies the stipulated
tolerance limit of < 2 %. For future research, it is necessary to improve the model by adding an ion chamber
and a layered flattening filter to the LINAC head component so that the X-ray beam produced is more uniform.
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We would like to invite you to submit both original research and review articles to the Jurnal limiah Teknik Elektro Komputer dan
Informatika (JITEKI). http://journal.uad.ac.id/index.php/JITEKI

The JITEKI welcomes high-quality manuscripts resulting from a research project in the scope of electrical, electronic, computer,
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The manuscript must be original research, written in English, and not be simultaneously submitted to another journal or conference.
Submitting Link: http://journal.uad.ac.id/index.php/JITEKI/login

The published paper will index in Sinta 2nd Grade, Google Scholar, Crossref Search, Dimensions, Garuda, One Search, PKP
Indexed, BASE, WorldCat, Scilit, WorldCat, Index Copernicus International, Research Gate, Moraref. The published paper also has
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Assist. Prof. Alfian Ma'arif, M.Eng.
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Dear Sir

I submit the manuscript entitled “Modelling and Analysis of Percentage Depth Dose (PDD) and Dose Profile of X-ray Beam Produced by LINAC
Device with Voltage Variation” authored by Bilalodin and Farzand Abdullatif, for the peer-review and publication in your journal “Jurnal Ilmiah
Teknik Elektro Komputer dan Informatika”.

The manuscript is our original research work and has been written as well as approved by all authors. It is not submitted to any other journal and
under consideration for publication elsewhere, as well as no conflict of interest exists.If it is accepted, it will not be published elsewhere in the
same form, in any language, without the written agreement of the publisher.

I have submitted it online. I also attach the manuscript to this email.

Best regards,

Bilalodin
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PROFILE OF X-RAY BEAM PRODUCED BY LINAC DEVICE WITH VOLTAGE VARIATION for publication in Jurnal Ilmiah Teknik
Elektro Komputer dan Informatika (JITEKI). We would like to thank the editor and reviewer for careful and thorough reading of this manuscript
and for the thoughtful comments and constructive suggestions, which help to improve the quality of this manuscript.

The manuscript has been corrected according to Editor and Reviewer suggestion. Repair manuscripts are marked in blue. Revised manuscripts,
proof of revision, and Turnitin report are attached. The manuscript has also been gone through grammar check using Grammarly. We hope that
this manuscript will be processed until published.

Best regards
Bilalodin

3 attachments

@ Manuscript-Bilalodin proof of article revision.docx
1019K

ﬂ TURNITIN -manuscript-Bilalodin.pdf
2434K

@ Manuscript-Bilalodin revised.docx
1053K

https://mail.google.com/mail/u/0/?ik=45c4e99288&view=pt&search=all&permthid=thread-a%3Ar-8888402980391311717&simpl=msg-a%3Ar6947937595337733592

7


https://mail.google.com/mail/u/0/?ui=2&ik=45c4e99288&view=att&th=1806998ac3a83c06&attid=0.1&disp=attd&realattid=f_l2h5m8e01&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=45c4e99288&view=att&th=1806998ac3a83c06&attid=0.2&disp=attd&realattid=f_l2h5mhwy2&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=45c4e99288&view=att&th=1806998ac3a83c06&attid=0.3&disp=attd&realattid=f_l2h60mk42&safe=1&zw

8/29/22, 3:48 PM Universitas Jenderal Soedirman Mail - [JITEKI] Editor Decision

[JITEKI] Editor Decision

4 messages

& ) bilalodin 1 <bilalodin@unsoed.ac.id>

Alfian Ma'arif <alfianmaarif@ee.uad.ac.id> Thu, Apr 14, 2022 at 9:42 PM

To: Bilal bilalodin - bilalodin <bilalodin@unsoed.ac.id>

Dear bilalodin - bilalodin,

We have reached a decision regarding your submission to Jurnal limiah Teknik Elektro Komputer dan Informatika (JITEKI) with the title, "Modelling and Analysis of

Percentage Depth Dose (PDD) and Dose Profile of X-ray Beam Produced by LINAC Device with Voltage Variation"
Our decision is: Revision Required

The detail of the comment is as follow.

Comment of Editor:

>> Please state the research contribution at the end of the introduction, and abstract for example "The research contribution is..." We need at least two research
contributions.

The Method contains an explanation of the research method and the proposed method. This section can include research diagrams, system block diagrams, wiring

diagrams, or flowcharts diagrams. Please see the guide to make the block diagram or flowchart in the link https://youtu.be/DN-OdkCMCNM and
https://youtu.be/spHxAb138xc

In Results and Discussion section, Please provide a comparison to a similar method from previous works (includes citation) to enhance the research contribution.

The minimal References are 40 from an English Journal that was published 5 years ago and used IEEE Style. The reference must be from IEEE Xplore or Science

Direct. All references must have Digital Object Identifier (DOI) or permanent link. See guide to get high quality references from IEEE xplore
https://youtu.be/2dqiF6Xrs8c

Please use Mendeley to make the references.

The Figure must be in PNG format with 600-1200 dpi. Please don't crop, or use snipping and print-screens tools. Otherwise, the image resolution will be
compromised. The images using vector format (EWM) are better.

The Tabel must be made using the Insert Table feature not from the cropping table as an image.

The Equation must be made using Insert Equation. We suggest using 3 columns of the table to help, and then to make the equation in the middle of the column and

the number of the equation on the right-side column. The variable in the equation must be given information. Please see the guide in the link on how to make the
equation in word and give the equation number.
https://youtu.be/O57_TLI5SvGA

All of the figures, tables, and equations must be explained, please give some explanation, information, or analysis. All of the figures and tables must be given by
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>> Please use Grammarly to check your manuscript. The free Grammarly is enough for fixing some typos and grammar mistakes. Proofreading is recommended to
increase the quality of the English language and writing.

>> Please use the template journal and make sure the percentage of plagiarism is under 25% or the manuscript will be rejected.

>> The minimal pages are 8 included references.

Comment of Reviewers
>>

Please adjust the font, margin, ","/ "." with the template and recheck all typo
If there are obstacles and future solutions can be listed or which can be developed from this research

The title must be concise. The abstract must contain 200-300 words that consist of 2-3 sentences about the Introduction, problem, solution; 1-2 sentences about
research contribution; 3-4 sentences about the method; 4-5 sentences about the result; and 1-2 sentences about conclusions.

The minimal paragraph in the Introduction is three paragraphs. The introduction section must contain the research problem (at least from 2 journal references),
solution, state of the art, novelty, literature review from previous research (at least from 8 references), and research contribution (the most important). Please write
the research contribution in the last part of the Introduction such as “The research contribution is....” At least, there are two research contributions.

Commonly, there are research flow, research diagrams, system block diagrams, control system block diagrams, hardware wiring diagrams, pseudocode, or
flowcharts in the method section. The figure must be clear, detailed, not blurry, easy to read and provide proper information.

In the results section, provide a comparison to a similar method from previous works (includes citation) to enhance research contributions (compare the result with
previous research). All figures and tables must be clear, detailed, not blurry, and easy to read. Each figure and table must be given a comprehensive explanation in
at least one paragraph of analysis (crucial).

The conclusions section must be a conclusion, not overview of introduction or results/discussion; written in a paragraph, not in bullets/points. Please add the future
work so that it can motivate other researchers to continue the research.

The minimal number of references is 40 and uses the IEEE style. Cited references must be taken from the journal. Each of them should have Digital Object
Identifier (DOI) or permanent link. The references were published in the last five years. The references must be from Science Direct, IEEE Xplore, Springer Link,
MDPI Scilit, or other reputable databases.

For journal references, please ensure to enlist the name of author (First Name. Last Name), title, journal title, journal volume, article issue number, page number
(pp.), published year, and DOI. For example:

[11 A. Ma’arif, A. |. Cahyadi, S. Herdjunanto, and O. Wahyunggoro, “Tracking Control of High Order Input Reference Using Integrals State Feedback and Coefficient
Diagram Method Tuning,” IEEE Access, vol. 8, pp. 182731-182741, Oct. 2020, https://doi.org/10.1109/ACCESS.2020.3029115.

Please add the DOI in the references. For example,

E. Widya Suseno and A. Ma’arif, “Tuning of PID Controller Parameters with Genetic Algorithm Method on DC Motor,” International Journal of Robotics and Control
Systems, vol. 1, no. 1, pp. 41-53, 2021, https://doi.org/10.31763/ijrcs.v1i1.249.
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Please, login to the JITEKI website and find the PDF / Docx file from a reviewer in the review part.

The author needs to revise the manuscript based on the editor and reviewer's suggestions, advice, and comment. Then, send the revision manuscript using the
JITEKI journal website system. Please highlight the change using the yellow/green color in the revised manuscript.

Don't make a new submission, upload it on your previous submission. The maximal file is 2MB.

Thank you,

Best Regards,

Alfian Ma'arif

JITEKI Editor

Universitas Ahmad Dahlan, Indonesia
alfianmaarif@ee.uad.ac.id
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Dear Editor

I am so glad to hear good news.
Thank you very much for accepting my manuscript for publication. We authors express sincere gratitude to Editor and Reviewer for comment

and suggestion in order improve my manuscript so that my article can be published.
Proof of payment invoice attached

Best regards

Bilalodin
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