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SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is

based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of

the journals where such citations come from It
measures the scienti�c in�uence of the average article
in a journal it expresses how central to the global

Total Documents

Evolution of the number of published documents. All
types of documents are considered, including citable

and non citable documents.

Year Documents
2014 1
2015 3
2016 313
2017 401

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total

number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.

The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2014 0.000
Cites / Doc. (4 years) 2015 0.000
Cites / Doc. (4 years) 2016 1.500
Cites / Doc. (4 years) 2017 0.599
Cites / Doc. (4 years) 2018 1.025
Cites / Doc. (4 years) 2019 1.132
Cites / Doc. (4 years) 2020 1.126
Cites / Doc. (4 years) 2021 1.297
Cites / Doc. (4 years) 2022 1.607
Cites / Doc. (4 years) 2023 1.684

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published

documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
f

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-

citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received

by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several

countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2014 0.00
2015 0 00

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the

ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those

not cited during the following year.

Documents Year Value
Uncited documents 2014 0
Uncited documents 2015 1
Uncited documents 2016 2
Uncited documents 2017 214

% Female Authors

Evolution of the percentage of female authors.

Year Female Percent
2014 0.00
2015 16.67
2016 22.70
2017 31.63
2018 34.39
2019 33 84

Documents cited by public policy (Overton)

Evolution of the number of documents cited by public
policy documents according to Overton database.

Documents Year Value
Overton 2014 0
Overton 2015 0
Overton 2016 1
Overton 2017 1
Overton 2018 3

Documents related to SDGs (UN)

Evoution of the number of documents related to
Sustainable Development Goals de�ned by United

Nations. Available from 2018 onwards.

Documents Year Value
SDG 2018 136
SDG 2019 204
SDG 2020 160
SDG 2021 173

← Show this widget in
your own website

Just copy the code below
and paste within your html
code:

<a href="https://www.scimag

   SCImago GraphicaSCImago GraphicaSCImago Graphica

Explore, visuallyExplore, visuallyExplore, visually
communicate and makecommunicate and makecommunicate and make
sense of data with oursense of data with oursense of data with our
new data visualizationnew data visualizationnew data visualization
tooltooltool...

2017 2018 2019 2020 2021 2022 2023

0.15

0.2

0.25

0.3

2014 2016 2018 2020 2022

0

500

1k

Cites / Doc. (4 years)
Cites / Doc. (3 years)
Cites / Doc. (2 years)

2014 2016 2018 2020 2022

0

0.4

0.8

1.2

1.6

2

2014 2016 2018 2020 2022

0

2.5k

5k

2014 2016 2018 2020 2022

0

1

2

2014 2016 2018 2020 2022

0

10

20

2014 2016 2018 2020 2022

0

2k

4k

2014 2016 2018 2020 2022

0

2k

4k

2014 2016 2018 2020 2022

0

20

40

2014 2016 2018 2020 2022

0

2

4

2018 2019 2020 2021 2022 2023

100

150

200

250

https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100373959&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100901206&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100256101&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100826383&tip=sid&clean=0
https://www.graphica.app/




USER

Username

Password

 Remember me
Login

CITATION ANALYSIS

Dimensions
Google Scholar
Scimagojr
Scinapse
Scopus

QUICK LINKS

Author Guideline
Editorial Boards
Online Paper
Submission
Publication Fee
Abstracting and
Indexing
Publication Ethics
Visitor Statistics
Contact Us

JOURNAL CONTENT

Search

Search Scope
All

Search

Browse
By Issue
By Author
By Title

HOME  ABOUT  LOGIN  REGISTER  SEARCH  CURRENT  ARCHIVES  ANNOUNCEMENTS

Home > About the Journal > Editorial Team

Editorial TeamEditorial Team

Advisory Editors
Prof. Dr. Patricia Melin, Tijuana Institute of Technology, Mexico
Prof. Neil Bergmann, The University of Queensland, Australia
Dr. Argyrios Zolotas, Cranfield University, United Kingdom
Prof. Daniel Thalmann, Nanyang Technological University, Singapore
Prof. Ajith Abraham, VSB Technical University of Ostrava, Czech Republic

Past Editor-in-Chief (2016-2019)
Prof. Dr. Tole Sutikno, Universitas Ahmad Dahlan, Indonesia

Editor-in-Chief
Prof. Dr. Seifedine Kadry, Lebanese American University, Lebanon

Managing Editors
Prof. Dr. Leo P. Ligthart, Delft University of Technology, Netherlands
Prof. Dr. Omar Lengerke, Universidad Autónoma de Bucaramanga, Colombia
Prof. Dr. Tole Sutikno, Universitas Ahmad Dahlan, Indonesia
Assoc. Prof. Dr. Wanquan Liu, Sun Yat-sen University, China
Dr. Arianna Mencattini, University of Rome "Tor Vergata", Italy
Mark S. Hooper, Analog/RF IC Design Engineer (Consultant) at Microsemi, United States

Associate Editors
Prof. Dr. Ahmad Saudi Samosir, Universitas Lampung (UNILA), Indonesia
Prof. Dr. Faycal Djeffal, University of Batna, Batna, Algeria
Prof. Dr. Mouquan Shen, Nanjing Tech University, China
Prof. Dr. Muhammad Irfan, Beijing Institute of Technology, China
Prof. Dr. Nidhal Bouaynaya, Rowan University, United States
Prof. Dr. Nik Rumzi Nik Idris, Universiti Teknologi Malaysia, Malaysia
Prof. Dr. Luis Paulo Reis, University of Minho, Portugal
Prof. Dr. Sanjay Kaul, Fitchburg State University, United States
Prof. Dr. Srinivasan Alavandar, CK College of Engineering and Technology, India
Prof. Dr. Vijayakumar Varadarajan, The University of New South Wales, Australia
Prof. Dr. Maja Stula, University of Split, Croatia
Prof. Anjan Kumar Ghosh, Tripura University, India
Prof. Essam M. Rashad, Tanta University, Egypt
Prof. Ezra Morris Gnanamuthu, Universiti Tunku Abdul Rahman, Malaysia
Prof. João Crisóstomo Weyl, Universidade Federal do Parádisabled, Brazil
Prof. Larbi Boubchir, University of Paris 8, France
Prof. Mohammed Alghamdi, Al-Baha University, Saudi Arabia
Assoc. Prof. Octavian Postolache, ISCTE-Lisbon University Institute, Portugal
Prof. Ranathunga Arachchilage Ruwan Chandra Gopura, University of Moratuwa, Sri Lanka
Assoc. Prof. Ahmed Nabih Zaki Rashed, Menoufia University, Egypt
Assoc. Prof. Dr. Jumril Yunas, Universiti Kebangsaan Malaysia, Malaysia
Assoc. Prof. Dr. Lunchakorn Wuttisittikulkij, Chulalongkorn University, Thailand
Assoc. Prof. Dr. Mario Versaci, Università degli Studi di Reggio Calabria, Italy
Assoc. Prof. Dr. Valentina Emilia Balas, Aurel Vlaicu University of Arad, Romania
Asst. Prof. Dr. Ahmet Teke, Çukurova University, Turkey
Asst. Prof. Dr. Dinh-Thuan Do, Ton Duc Thang University, Viet Nam
Asst. Prof. Dr. Ehsan O. Sheybani, University of South Florida, United States
Asst. Prof. Dr. Supavadee Aramvith, Chulalongkorn University, Thailand
Assoc. Prof. Dr. Ljiljana Seric, University of Split, Croatia
Dr. Abdalhossein Rezai, University of Science and Culture, Iran
Dr. Ahmed Boutejdar, German Research Foundation DFG Braunschweig-Bonn, Germany
Dr. Anand Nayyar, Duy Tan University, Viet Nam
Assoc. Prof. Aniruddha Chandra, National Institute of Technology, India
Dr. Arafat Al-Dweik, Khalifa University, United Arab Emirates
Assoc. Prof. Dr. Arcangelo Castiglione, University of Salerno, Italy
Assoc. Prof. Chau Yuen, Singapore University of Technology and Design, Singapore
Dr. Chinmay Chakraborty, Birla Institute of Technology, India
Dr. Faqiang Wang, Xi'an Jiaotong University, China
Assoc. Prof. Han Yang, University of Electronic Science and Technology of China, China
Dr. Harikumar Rajaguru, Bannari Amman Institute of Technology, India
Dr. Imran Shafique Ansari, University of Glasgow, United Kingdom
Assoc. Prof. Jinsong Wu, Universidad de Chile, Chile
Dr. Makram Fakhry, University of Technology, Baghdad, Iraq
Dr. Mohammed Dregham Zidan, Atomic Energy Commission of Syria, Syrian Arab Republic
Dr. Mohd Khair Hassan, Universiti Putra Malaysia, Malaysia
Dr. Munawar A Riyadi, Universiti Teknologi Malaysia, Malaysia
Dr. N. Ramesh Babu, M Kumarasamy College of Engineering, India
Dr. Nuno Rodrigues, Instituto Politécnico de Bragança, Portugal
Asst. Prof. Dr. Praveen Malik, Dr. B. R. Ambedkar National Institute of Technology, India
Asst. Prof. Dr. Rama Reddy, Kakatiya University, India
Assoc. Prof. Shahrin Md. Ayob, Universiti Teknologi Malaysia, Malaysia
Dr. Sudhanshu Shekhar Jha, Leipzig University, Germany
Prof. Surinder Singh, Sant Longowal Institute of Engg. & Technology Longowal, India
Dr. Tarek Djerafi, Institute of Energy, Materials and Telecommunications (INRS), Canada
Dr. Tianhua Xu, Tianjin University, China
Dr. Vassilis S. Kodogiannis, CEng, University of Westminster, United Kingdom
Assoc. Prof. Dr. Wei Wang, Harbin Engineering University, China
Prof. Wei Zhouchao, China University of Geosciences, China
Dr. Yin Liu, Symantec Core Research Lab, United States
Dr. Youssef Errami, Chouaib Doukkali University, Morocco
Dr. Yutthapong Tuppadung, Provincial Electricity Authority (PEA), Thailand

Editorial Board Members
Prof. Abdelmadjid Recioui, Universitry of Boumerdes, Algeria
Prof. Ahmed El Oualkadi, Abdelmalek Essaadi University, Morocco

https://app.dimensions.ai/discover/publication?and_facet_source_title=jour.1145848
https://scholar.google.com/citations?user=zjG_ufEAAAAJ&hl=en
https://www.scimagojr.com/journalsearch.php?q=21100799500&tip=sid&clean=0
https://scinapse.io/journals/2764855249
https://www.scopus.com/sourceid/21100799500
https://ijeecs.iaescore.com/index.php/IJEECS/about/submissions#authorGuidelines
https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeam
https://ijeecs.iaescore.com/index.php/IJEECS/pages/view/submit
https://ijeecs.iaescore.com/index.php/IJEECS/about/submissions#authorFees
https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialPolicies#custom-1
https://ijeecs.iaescore.com/index.php/IJEECS/pages/view/Ethics
http://statcounter.com/p10999916/?guest=1
https://ijeecs.iaescore.com/index.php/IJEECS/about/contact
https://ijeecs.iaescore.com/index.php/IJEECS/issue/archive
https://ijeecs.iaescore.com/index.php/IJEECS/search/authors
https://ijeecs.iaescore.com/index.php/IJEECS/search/titles
https://ijeecs.iaescore.com/index.php/IJEECS/index
https://ijeecs.iaescore.com/index.php/IJEECS/about
https://ijeecs.iaescore.com/index.php/IJEECS/login
https://ijeecs.iaescore.com/index.php/IJEECS/user/register
https://ijeecs.iaescore.com/index.php/IJEECS/search
https://ijeecs.iaescore.com/index.php/IJEECS/issue/current
https://ijeecs.iaescore.com/index.php/IJEECS/issue/archive
https://ijeecs.iaescore.com/index.php/IJEECS/announcement
https://ijeecs.iaescore.com/index.php/IJEECS/index
https://ijeecs.iaescore.com/index.php/IJEECS/about
https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeam
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/979')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/4682')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/4683')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/62')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/66')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/4686')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/32075')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/58')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/49')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/4686')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/54')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/46')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/41')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/7')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/8')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/206223')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/135692')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/10')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/42')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/53')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/61')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/44')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/82146')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/65')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91078')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/37006')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91079')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91045')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91075')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91067')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91029')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91074')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/60')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/52')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/55')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/89360')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/873')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/47')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/6480')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/59')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/57')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/64')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/8860')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/67')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/88108')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91076')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91058')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/72676')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/89130')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/118014')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/63810')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/48')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91080')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91034')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91021')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91059')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/89333')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91077')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/5')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/53052')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91044')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91064')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/44058')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/43')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91049')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/45')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91060')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91066')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/63')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91071')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/80093')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/12')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/6446')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/56')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91061')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/82032')


Prof. Meerja Akhil Jabbar, Vardhaman College of Engineering, India
Prof. Arthur Swart, Central University of Technology, South Africa
Prof. Felix J. Garcia Clemente, University of Murcia, Spain
Prof. Mohamed Habaebi, International Islamic University Malaysia, Malaysia
Prof. Priya Ranjan, Bhubaneswar Institute of Technologydisabled, India
Assoc. Prof. Murad Abusubaih, Palestine Polytechnic University, Palestinian Territory, Occupied
Prof. Sattar B. Sadkhan, University of Babylon, Iraq
Prof. Wajeb Gharibi, University of Missouri-Kansas City, United States
Dr. Arun Sharma, Delhi Technological University, India
Dr. Dimitri Papadimitriou, University of Antwerp, Belgium
Dr. Duy Huynh, HUTECH University, Viet Nam
Dr. Hamed Mojallali, University of Guilan, Iran, Islamic Republic of
Dr. Hasan Ali Khattak, National University of Sciences & Technology, Pakistan
Asst. Prof. Dr. Jérome Le Masson, CREC Saint Cyr, France
Dr. Jitendra Mohan, Jaypee Institute of Information Technology, India
Assoc. Prof. Jose Soler, Technical University of Denmark, Denmark
Dr. Kamal Kant Sharma, Chandigarh University, India
Dr. Kamil Dimililer, Yakın Doğu Üniversitesi, Cyprus
Dr. Ke-Lin Du, Concordia University, Canada
Dr. K.K. Thyagharajan, RMD Engineering College, India
Dr. Maria Chiara Caschera, Istituto Di Ricerche Sulla Popolazione E Le Politiche Sociali, Italy
Dr. Milica Petkovic, University of Novi Sad, Serbia
Asst. Prof. Dr. Marwan Nafea, University of Nottingham Malaysia, Malaysia
Dr. Salil Bharany, Lovely Professional University, India
Prof. Dr. Media A Ayu, Sampoerna University, Indonesia
Dr. Mohammad Yazdani-Asrami, University of Glasgow, United Kingdom
Dr. Mohd Syakirin Ramli, Universiti Malaysia Pahang, Malaysia
Dr Mritha Ramalingam, University Malaysia Pahang, Malaysia
Assoc. Prof. Dr. Norliza Noor, Universiti Teknologi Malaysia, Malaysia
Dr. Pratap Kumar Sahu, Foxconn, Taiwan
Dr. Philipp Fechteler, Fraunhofer HHI, Germany
Dr. Ratna Kalos Zakiah Sahbudin, Universiti Putra Malaysia, Malaysia
Dr. Rupak Kharel, University of Central Lancashire, United Kingdom
Prof.Dr. Sai Kiran Oruganti, Jiangxi University of Science and Technology Ganzhou, China
Dr. Sanjaya Kumar  Panda, National Institute of Technology, India
Assoc. Prof. Dr. Santoso Wibowo, Central Queensland University, Australia
Dr. Stylianos Basagiannis, United Technologies, Cork, Ireland
Dr. Suneeta Suneeta, Vemana Institute of Technology, India
Asst. Prof. Dr. Taghi Javdani Gandomani, Shahrekord University, Iran
Asst. Prof. Dr. Tanmoy Maitra, Kalinga Institute of Industrial Technology, India
Dr. Tianhua Xu, Tianjin University, China
Assoc. Prof. Vasaka Visoottiviseth, Mahidol University, Thailand
Dr. Vicente Ferreira De Lucena, Universidade Federal do Amazonas, Brazil
Dr. Zhi-Xiang Zhang, Hefei University of Technology, China
Dr. Yasin Kabalci, Nigde Omer Halisdemir University, Turkey
Asst. Prof. Dr. Ying-Khai Teh, San Diego State University, United States
Assoc. Prof. Dr. Zeashan Hameed Khan, Air University, Pakistan
Mr. Abdelfatteh Haidine, National School of Applied Sciences, Morocco
Prof. Dr. Mihai Gavrilas, Technical University of Iasi, Romania

This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License.

Indonesian Journal of Electrical Engineering and Computer Science (IJEECS)
p-ISSN: 2502-4752, e-ISSN: 2502-4760
This journal is published by the Institute of Advanced Engineering and Science (IAES) in collaboration with Intelektual Pustaka
Media Utama (IPMU).

 IJEECS visitor statistics

javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91047')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91082')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/22444')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/90600')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91053')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/92825')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91062')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91069')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/14766')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91027')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91043')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91050')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/79599')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91073')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91072')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91031')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/53487')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91018')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91065')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/87429')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91039')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91030')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/88673')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/205615')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/75896')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/78')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91052')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/12335')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91026')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91055')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91068')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91081')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/87295')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/106746')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/56575')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91036')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/7361')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/87761')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/85898')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91022')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91066')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91033')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91020')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91083')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91070')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91063')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91048')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91019')
javascript:openRTWindow('https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeamBio/91041')
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
https://iaes.or.id/
https://ipmuonline.com/
http://statcounter.com/shopify/
http://statcounter.com/p10999916/?guest=1


USER

Username

Password

 Remember me
Login

CITATION ANALYSIS

Dimensions
Google Scholar
Scimagojr
Scinapse
Scopus

QUICK LINKS

Author Guideline
Editorial Boards
Online Paper
Submission
Publication Fee
Abstracting and
Indexing
Publication Ethics
Visitor Statistics
Contact Us

JOURNAL CONTENT

Search

Search Scope
All

Search

Browse
By Issue
By Author
By Title

HOME  ABOUT  LOGIN  REGISTER  SEARCH  CURRENT  ARCHIVES  ANNOUNCEMENTS

Home > Archives > Vol 32, No 2

Vol 32, No 2Vol 32, No 2
November 2023
DOI: http://doi.org/10.11591/ijeecs.v32.i2

Table of Contents
Feasibility study of rooftop solar photovoltaic system for 33/11 kV primary substation at Al Suwairah

Shaik Abdul Saleem, Syed Suraya, Shaik Mohammad Irshad
PDF

587-597

Optimal control strategy of photovoltaic system based autonomous micro grid for power quality
improvement

Karimulla Syed Mohammad, Chekka Ravi Kumar

PDF
598-611

A PSO-TVAC for optimal installation of multiple distributed generations in a radial distribution system
Hazwani Mohd Rosli, Syahirah Abd Halim, Lilik Jamilatul Awalin, Seri Mastura Mustaza

PDF
612-619

Power management on DC microgrid with new DC coupling based on fuzzy logic
Adhi Kusmantoro, Irna Farikhah

PDF
620-631

Optimization of seasonal tilt adjustment photovoltaic system in Karbala, Iraq, by using the albedo
benefit

Ahmed Hussein Duhis, Ahmed Daud Mosheer, Ansam M. Abed

PDF
632-642

Effects of diesel‐ethanol-waste oil cooking and plastics blends reused in common rail direct injection
diesel engine

D.V.S.R.B.M. Subrahmanyam, Manikandan Manikandan

PDF
643-653

Application of optimal control for wind integrated power system
Nelson Dhanpal Chetty, Gulshan Sharma, Manoj Kumawat, Pitshou N. Bokoro

PDF
654-663

Economic flexible AC transmission system devices placement/sizing with (N-1) contingency using
genetic algorithm

Tanuja Koppa Shankaregowda, Shankaralingappa Channappa Byalihal

PDF
664-675

Analysis of fuzzy and neural controllers in direct torque controlled synchronous motors
Sudhakar Ambarapu, Ravuri Daniel, Sreekanth Puli, Satyanarayana Mummana, Nitalaksheswara Rao
Kolukula, Bodapati Venkata Rajanna

PDF
676-687

Design and simulation of a photonic crystal sensor for accurate blood plasma diagnostics
Manisha Chakrabarti Chattopadhyay, Rajib Chakraborty, Tapanendu Kundu

PDF
688-694

Design of foreign object debris detecting and monitoring using two sets of sensor system
Kusworo Adi, Catur Edi Widodo, Aris Puji Widodo, Rifki Rohanudin, Ihsan Fadila

PDF
695-703

Evaluation of optimization techniques with support vector machine for identification of dry beans
Nabin Kumar Naik, Prabira Kumar Sethy, Rajat Amat, Santi Kumari Behera, Preesat Biswas

PDF
704-714

Microcontroller-based air quality monitoring design using mamdani fuzzy method
Hari Agus Sujono, Riny Sulistyowati, Wahyu Agung Satriya

PDF
715-724

Health monitoring of historic buildings using machine learning in real-time internet of things (IoT)
Ahmed H. Eldeib, Ahmed Mohamed Abdelsalam, Ahmed M. Shehata, Hesham Sayed Kamel Ali, Sara
Fouad

PDF
725-733

Backstepping nonlinear control of a five-phase PMSG aerogenerator linked to a Vienna rectifier
Adil Mansouri, Abdelmounime El Magri, Ilyass El Myasse, Rachid Lajouad, Nabil Elaadouli

PDF
734-741

Combining Mindwave, MPU6050, Ultrasonic, and Internet of Things for a reliable, safe, and monitored
wheelchair control system

Dian Artanto, Ignatius Deradjad Pranowo, Martinus Bagus Wicaksono, Agus Siswoyo

PDF
742-751

Digital twins technology in the educational process of the aviation equipment repair PDF

https://app.dimensions.ai/discover/publication?and_facet_source_title=jour.1145848
https://scholar.google.com/citations?user=zjG_ufEAAAAJ&hl=en
https://www.scimagojr.com/journalsearch.php?q=21100799500&tip=sid&clean=0
https://scinapse.io/journals/2764855249
https://www.scopus.com/sourceid/21100799500
https://ijeecs.iaescore.com/index.php/IJEECS/about/submissions#authorGuidelines
https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialTeam
https://ijeecs.iaescore.com/index.php/IJEECS/pages/view/submit
https://ijeecs.iaescore.com/index.php/IJEECS/about/submissions#authorFees
https://ijeecs.iaescore.com/index.php/IJEECS/about/editorialPolicies#custom-1
https://ijeecs.iaescore.com/index.php/IJEECS/pages/view/Ethics
http://statcounter.com/p10999916/?guest=1
https://ijeecs.iaescore.com/index.php/IJEECS/about/contact
https://ijeecs.iaescore.com/index.php/IJEECS/issue/archive
https://ijeecs.iaescore.com/index.php/IJEECS/search/authors
https://ijeecs.iaescore.com/index.php/IJEECS/search/titles
https://ijeecs.iaescore.com/index.php/IJEECS/index
https://ijeecs.iaescore.com/index.php/IJEECS/about
https://ijeecs.iaescore.com/index.php/IJEECS/login
https://ijeecs.iaescore.com/index.php/IJEECS/user/register
https://ijeecs.iaescore.com/index.php/IJEECS/search
https://ijeecs.iaescore.com/index.php/IJEECS/issue/current
https://ijeecs.iaescore.com/index.php/IJEECS/issue/archive
https://ijeecs.iaescore.com/index.php/IJEECS/announcement
https://ijeecs.iaescore.com/index.php/IJEECS/index
https://ijeecs.iaescore.com/index.php/IJEECS/issue/archive
https://ijeecs.iaescore.com/index.php/IJEECS/issue/view/608
http://doi.org/10.11591/ijeecs.v32.i2
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33425
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33425/17675
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/30964
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/30964/17680
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/31875
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/31875/17678
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32928
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32928/17679
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33473
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33473/17681
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33785
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33785/17682
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/28107
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/28107/17687
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/30722
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/30722/17715
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33411
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33411/17752
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33456
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33456/17684
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32130
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32130/17685
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32986
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32986/17686
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33867
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33867/17690
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33888
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33888/17754
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33575
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33575/17757
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33895
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33895/17692
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32187
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32187/17748


Koshekov Kairat, Pirmanov Ildar, Alibekkyzy Karygash, Belginova Saule, Karymsakova Indira,
Karmenova Markhaba, Baidildina Aizhan

752-762

Computational analysis of hybrid grey wolf and particle swarm optimization for water level control in
coupled tank

Hafiz Minhajuddin Shaikh, Neelima R. Kulkarni, Mayuresh V. Bakshi

PDF
763-772

ANFIS based method for faults detection in the photovoltaic system
Younes Lahiouel, Samia Latreche, Mabrouk Khemliche

PDF
773-786

Machine learning-based diagnosis of eye-diseases
Thanaa Hasan Yousif, Nahla Ali Tomah, Marwa Jaleel Mohsin

PDF
787-795

Reduced encoder time complexity using enhanced adaptive multiple transform selection in versatile
video coding

Anil Chowdary Tummala, Purnachand Nalluri

PDF
796-803

Polar code-based cryptosystem: comparative study and analysis of efficiency
Ritu Redhu, Ekta Narwal

PDF
804-810

Cyclic redundancy check-aided successive cancellation-based polar decoders
Hamizan Suhaimi, Roslina Mohamad, Darmawaty Mohd Ali, Ezmin Abdullah

PDF
811-818

Integrating mobile-assisted learning for a dynamic blended approach in higher education
Nofvia De Vega, Muhammad Basri, Sahril Nur

PDF
819-827

A 3.5 GHz microstrip patch antenna design and analysis for wireless applications
Md. Sohel Rana, Md. Naheen Khurshid, Sanjay Kumar Joy, Md. Soriful Islam Sourav, Md. Jakaria
Hassan, Md. Jubaer Nazmul

PDF
828-837

The nexus of corruption and non-performing loan: machine learning approach
Suraya Masrom, Rahayu Abdul Rahman, Nurul Huda Mohd Shukri, Naimah Ahmad Yahya, Mohd
Zulfikri Abd Rashid, Nor Balkish Zakaria

PDF
838-844

Electronic government system measurement model: a systematic testing of e-government
implementation

Moh Hidayat Koniyo, Ida Ayu Dwi Giriantari, Made Sudarma, Ni Made Ary Esta Dewi Wirastuti

PDF
845-856

A design of a smart farm system for cattle monitoring
Khalid El Moutaouakil, Noureddine Falih

PDF
857-864

Review of routing protocol for low power and lossy network in the internet of things
Murtaja Ali Saare, Saima Anwar Lashari, Ayman Khalil, Mahmood A. Al-Shareeda, Selvakumar
Manickam

PDF
865-876

A novel framework for the diagnosis of Parkinson’s disease using transfer learning with RESNET50 and
SVM classifier

Anila Macharla, Gera Pradeepini

PDF
877-886

Comparative analysis in the prediction of early-stage diabetes using multiple machine learning
techniques

Leonard Flores, Rowell Marquez Hernandez, Lloyd H. Macatangay, Shiela Marie G. Garcia, Jonnah R.
Melo

PDF
887-899

Towards secure smart campus: security requirements, attacks and counter measures
Ahmed Srhir, Tomader Mazri, Mohammed Benbrahim

PDF
900-914

Software defined internet of things in smart city: a review
Imran Edzereiq Kamarudin, Mohamed Ariff Ameedeen, Mohd Faizal Ab Razak, Azlee Zabidi

PDF
915-924

Efficient information retrieval model: overcoming challenges in search engines-an overview
Simple Sharma, Supriya P. Panda

PDF
925-932

Energy efficient routing protocols in wireless body area networks for health monitoring: a review
Soleen Jaladet Al-Sofi, Salih Mustafa S. Atroshey, Ismail Amin Ali

PDF
933-944

Classification of chronic kidney disease based on machine learning techniques
Moataz Mohamed El Sherbiny, Eman Abdelhalim, Hossam El-Din Mostafa, Mervat Mohamed El-Seddik

PDF
945-955

Enhancing loan fraud detection process in the banking sector using data mining techniques
Fahd Sabry Esmail, Fahad Kamal Alsheref, Amal Elsayed Aboutabl

PDF
956-967

Analyzing interconnections between national stock exchange India and global markets using data
analytics

Zakir Mujeeb Shaikh, Suguna Ramadass

PDF
968-976

Hybrid packet routing algorithm based on ant colony system and tabu search in wireless sensor network PDF

https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33631
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33631/17749
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32267
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32267/17694
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/30919
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/30919/17695
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33162
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33162/17696
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33591
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33591/17697
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32111
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32111/17698
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33925
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33925/17699
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32523
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32523/17700
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32234
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32234/17701
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32389
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32389/17702
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33313
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33313/17703
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32453
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32453/17716
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33341
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33341/17706
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/26831
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/26831/17708
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33706
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33706/17707
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32567
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32567/17709
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33232
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33232/17710
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/31997
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/31997/17714
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32116
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32116/17712
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33649
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33649/17713
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32962
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32962/17722
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33150
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33150/17718


Husna Jamal Abdul Nasir, Ku Ruhana Ku Mahamud, Eiji Kamioka 977-984

Enhancing urban mobility: integration of IoT road traffic data and artificial intelligence in smart city
environment

Idriss Moumen, Jaafar Abouchabaka, Najat Rafalia

PDF
985-993

Real-time lane departure warning with cascade lane segmentation
Indrabayu Indrabayu, Andi Ais Prayogi, Intan Sari Areni, Anugrayani Bustamin, Nublan Azqalani

PDF
994-1003

Deep learning-based Ipoh driving cycle prediction
Nurru Anida Ibrahim, Arunkumar Subramaniam, Siti Norbakyah Jabar, Salisa Abdul Rahman

PDF
1004-1013

Predicting air quality in smart city using novel transfer learning based framework
Shilpa Sonawani, Kailas Patil

PDF
1014-1021

Quality of service management in telecommunication network using machine learning technique
Zhunussov Ayan, Baikenov Alimjan, Manankova Olga, Zheltayev Timur, Ziyekenov Toktalyk

PDF
1022-1030

Arabic cyberbullying detecting using ensemble deep learning technique
Mohammed Shihab Ahmed, Saif Muhannad Maher, Mokhalad Eesee Khudhur

PDF
1031-1041

Real-time soil monitoring and irrigation system for taro yam cultivation
Azril Abdul Rahim, Roslina Mohamad, Nurain Izzati Shuhaimi, Willie C. Buclatin

PDF
1042-1049

Internet of things-blockchain integration: a robust data security approach for end-to-end
communication

Martin Parmar, Parth Shah

PDF
1050-1057

Emergency vehicles classification for traffic signal system using optimized transfer DenseNet201 model
Kamaran H. Manguri, Aree Ali Mohammed

PDF
1058-1069

Predictive analytics of heart disease presence with feature importance based on machine learning
algorithms

Nitalaksheswara Rao Kolukula, Prathap Nayudu Pothineni, Venkata Murali Krishna Chinta, Venu Gopal
Boppana, Rajendra Prasad Kalapala, Soujanya Duvvi

PDF
1070-1077

An improved YOLOv5 for real-time human detection in infrared images
Aicha Khalfaoui, Abdelmajid Badri, Ilham El Mourabit

PDF
1078-1085

Random forest for lung cancer analysis using Apache Mahout and Hadoop based on software defined
networking

Ali Abbood Khaleel, Ahmed Adnan Mohammed Al-Azzawi, Aws Mohammed Alkhazraji

PDF
1086-1093

A decision tree approach based on BOCR for minimizing criteria in requirements prioritization
Tan Amelia, Rozlina Mohamed

PDF
1094-1104

A multilayer model to enhance data security in cloud computing
Wed Akeel Awadh, Ali Salah Alasady, Mohammed S. Hashim

PDF
1105-1114

An early warning system of heart failure mortality with combined machine learning methods
Ananda Sutradhar, Mustahsin Al Rafi, Mohammad Jahangir Alam, Saiful Islam

PDF
1115-1122

Prediction of the epileptic seizure through deep learning techniques using electroencephalography
Mounika Sunkara, Reeja Sundaran Rajakumari

PDF
1123-1133

Biometric face authentication system for secure smart office environments
Apri Siswanto, Akmar Efendi, Evizal Abdul Kadir

PDF
1134-1141

Driver fatigue detection using Raspberry-Pi
Mohd Fikri Azli Abdullah, Mohamad Hizzudin Mohamad Hanafiah, Sumendra Yogarayan, Siti Fatimah
Abdul Razak, Afizan Azman, Md Shohel Sayeed

PDF
1142-1149

Clustering performance using k-modes with modified entropy measure for breast cancer
Nurshazwani Muhamad Mahfuz, Heru Suhartanto, Kusmardi Kusmardi, Marina Yusoff

PDF
1150-1158

A novel communication’s model between different blockchain using core-shell structure
Mohammed Amine Hajji, Nassim Kharmoum, Hicham Labrim, Soumia Ziti

PDF
1159-1167

A survey on deepfake video detection datasets
Md Fahimuzzman Sohan, Md Solaiman, Md Aumit Hasan

PDF
1168-1176

Enhancing safety communication in autonomous vehicles with hybrid elliptic curve digital signatures
Ravi Kalkundri, Rajashri Khanai, Praveen Kalkundri

PDF
1177-1186

https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33720
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33720/17719
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/31993
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/31993/17725
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33304
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33304/17721
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/30865
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/30865/17723
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/30669
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/30669/17756
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32622
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32622/17726
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32630
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32630/17727
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32722
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32722/17728
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33331
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33331/17729
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33919
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33919/17730
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32257
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32257/17731
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32621
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32621/17732
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32998
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32998/17750
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33298
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33298/17734
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33233
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33233/17735
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33884
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33884/17736
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33890
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33890/17740
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/29338
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/29338/17738
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33955
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33955/17739
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32915
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/32915/17741
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33572
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33572/17742
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33877
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33877/17743


Rainfall analysis and prediction using ensemble learning for Karnataka State
Govardhana Meti, Ravi Kumar Guralamata Krishnegowda, Gudihalli Savitha Swamy

PDF
1187-1198

The effects of artificial intelligence on the Kenyan society
Rebeccah Ndungi, Maria Ulfah Siregar

PDF
1199-1205

Implementation of a radio frequency identification and detection technology based digital class
attendance system for university students

Chibuike Peter Ohanu, Ugbe Oluchi Christiana, Uche C. Ogbuefi, Tole Sutikno

PDF
1206-1214

This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License.

Indonesian Journal of Electrical Engineering and Computer Science (IJEECS)
p-ISSN: 2502-4752, e-ISSN: 2502-4760
This journal is published by the Institute of Advanced Engineering and Science (IAES) in collaboration with Intelektual Pustaka
Media Utama (IPMU).

 IJEECS visitor statistics

https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33421
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/33421/17744
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/27265
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/27265/17745
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/34093
https://ijeecs.iaescore.com/index.php/IJEECS/article/view/34093/17751
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
https://iaes.or.id/
https://ipmuonline.com/
http://statcounter.com/shopify/
http://statcounter.com/p10999916/?guest=1


Indonesian Journal of Electrical Engineering and Computer Science 

Vol. 32, No. 2, November 2023, pp. 742~751 

ISSN: 2502-4752, DOI: 10.11591/ijeecs.v32.i2.pp742-751       742 

 

Journal homepage: http://ijeecs.iaescore.com 

Combining Mindwave, MPU6050, internet of things for reliable 

safe monitored wheelchair control system 
 

 

Dian Artanto, Ignatius Deradjad Pranowo, Martinus Bagus Wicaksono, Agus Siswoyo 

Mechatronic Engineering Technology, Vocational Faculty, Universitas Sanata Dharma Yogyakarta, Yogyakarta, Indonesia 

 

 

Article Info  ABSTRACT  

Article history: 

Received Jul 5, 2023 

Revised Jul 30, 2023 

Accepted Aug 6, 2023 

 

 This paper proposes the development of a wheelchair control system by 

combining a Mindwave electroencephalogram (EEG) sensor, an MPU6050 

inertial sensor, an ultrasonic sensor, and internet of things (IoT) technology. 

Stroke survivors often face challenges in controlling their wheelchairs due to 

cognitive and physical impairments, requiring specific solutions to ensure 

their safety and comfort. The integration of the Mindwave EEG sensor 

captures the user's cognitive state, such as level of attention and focus, while 

the MPU6050's inertial sensor monitors physical movement and changes in 

head orientation. Additionally, the ultrasonic sensor is incorporated to detect 

obstacles and provide proximity information for safe navigation. This 

wheelchair control system is also linked with IoT technology to enable 

monitoring of the user's cognitive, physical and environmental condition, and 

remote assistance. In this paper, to implement this wheelchair control system, 

a T-BEAM with an ESP32 controller is used, which is equipped with GPS to 

provide wheelchair location data and LORA radio communication for remote 

data transmission, and a TTGO LORA32 to forward the data to Arduino IoT 

cloud service over Wi-Fi. The results of the development show that the 

wheelchair control system is safer and more monitored, and users are easier 

and more flexible in operating wheelchairs. 
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1. INTRODUCTION  

Recently there have been various kinds of technologies that help assist physically disabled people. 

This control system is specifically designed to assist those with physical limitations. This competitive system 

replaces the conventional manual assist system. One of the technologies that greatly assist people with 

disabilities is the electric wheelchair. To assist individuals with severe paralysis, an electric wheelchair has 

been developed that can be controlled solely using brainwave signals. However, the equipment required to 

create brainwave-controlled electric wheelchair is still expensive.  

In recent years, a brain-computer interface (BCI) device called Neurosky Mindwave Mobile 2 has 

been introduced to the market at an affordable price. Neurosky Mindwave Mobile 2 is an 

electroencephalography (EEG) unit. Numerous studies have been conducted to implement the control of 

electric wheelchairs using Mindwave [1]–[9]. However, the results of implementing control with Mindwave 

are still unreliable. Even with the addition of control algorithms such as neural networks, machine learning 

(ML) techniques like support vector machine (SVM), and other advanced programming methods, reliable 

control has not yet been achieved [10]–[12]. This is partly due to the variability of brainwave patterns and 

Mindwave's limitation to reading only physical brainwave signals, unable to access the actual thoughts within 

https://creativecommons.org/licenses/by-sa/4.0/
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the brain. Several studies have also indicated that controlling an electric wheelchair with Mindwave alone is 

not reliable and accurate without the addition of other sensors [13]–[16]. 

The following are several alternative methods of controlling electric wheelchairs. The first alternative 

for controlling an electric wheelchair has emerged using the eye blink. However, the disadvantage of eye 

blinks-primarily based manipulation is that customers frequently experience uncomfortable, their imagination 

and prescience is barely impaired, and studying errors often appear because of reflexive and unintentional 

blinking [17]–[21]. Another alternative is to use a camera placed in front of the wheelchair to detect head 

movements. Although this affords more flexibility and luxury for the consumer without additional equipment, 

the technology is still expensive [22]–[28]. Furthermore, because of the usage of a camera, studying mistakes 

can arise because of adjustments in lights and roles as a consequence of wheelchair vibrations [29]–[31]. 

Another alternative is the use of voice control [32]–[34]. While voice control allows for more reliable control 

of electric wheelchairs, voice control cannot used by stroke patients have difficulty speaking. 

By comparing the advantages and disadvantages of various alternative control methods for stroke 

patients mentioned above, this study proposes the use of a combination of Mindwave and MPU6050. Why use 

the combination of Mindwave and MPU6050? Because they can complement each other to meet the needs of 

individuals with disabilities, especially stroke patients. The combination of Mindwave and MPU6050 allows 

for a more robust and accurate control of the wheelchair. More about how the proposed system works and 

research methods and results can be seen in the following sections. The paper is organized as follows: section 

2 illustrates the hardware and software of the development system, which used in this study. Section 3 

addressed the results and discussion, while section 4 concludes this study. 

 

 

2. METHOD (PROPOSED SYSTEM) 

This study proposes the use of a combination of Mindwave and MPU6050 to develop a reliable, fast 

response, and comfortable wheelchair control system. Since head movements play a significant role, Mindwave 

is needed as a safety measure. By using Mindwave, three sets of data are obtained: sensor reading quality, 

meditation level, and attention level. Safety measures are implemented by allowing the wheelchair motor to be 

activated only when the attention level exceeds 70. This value ensures that the passenger has sufficient alertness 

to anticipate any undesired conditions. The meditation level data can indicate a person's drowsiness level. The 

higher the meditation level, the more likely the person is feeling drowsy. When the meditation level exceeds 

90, the wheelchair motor turns off. The sensor reading quality and meditation level data are used to deactivate 

the wheelchair motor. When the passenger removes the sensor or loosens it by raising their eyebrows, the 

wheelchair motor turns off. In addition to Mindwave and MPU6050 combination, an ultrasonic sensor is added 

for enhanced safety. Ultrasonic sensor detects objects in front of the wheelchair, and if an object is detected 

within a distance of less than 1 meter, the wheelchair automatically stops and activates a buzzer. In addition, 

the wheelchair can only be operated when the passenger's alertness level is sufficiently high, and the direction 

can be controlled by simply moving the head slightly forward, right, left, or backward. Furthermore, to provide 

an alternative control device, a joystick is also included alongside Mindwave and MPU6050. The joystick can 

be used to move the wheelchair forward, backward, left, or right by simply manipulating the lever. To avoid 

interference, the joystick control can only be used when Mindwave headset is removed. When Mindwave 

headset is worn on the head, the wheelchair is controlled using Mindwave and MPU6050. If Mindwave headset 

is removed, the wheelchair is controlled using the joystick.  

 

2.1.  Hardware structure 

Starting with the mechanical construction, Figure 1 shows the prototype of electric wheelchair 

equipped with a universal joystick. The manual wheelchair has been modified with the addition of a direct 

current (DC) motor unit on both wheels which is connected to an electrical circuit in the joystick box. The DC 

motor used is a 24 V PG56 16 rpm 500 kgfcm 7 ppr encoder breaking. As a power source, a 24 V 12 Ah 

Lithium-Ion battery is added. This prototype has dimensions of 1,060×680×940 millimeters. This prototype 

has been tested and is able to carry a maximum passenger load of 120 kg. This wheelchair uses materials from 

mild steel pipes which are coated with paint protection. 

 

2.2. Software structure (electric and program) 

This section is the core of the system developed, namely the electrical components and program. 

Mindwave is the main electrical component, followed by the MPU6050 inertial sensor. Moreover, for 

healthcare purposes, the physical condition data of the passenger is monitored and stored in the IoT cloud for 

further analysis as studied in [35]–[37]. This includes data on the level of alertness, meditation level, head 

movement direction, wheelchair location, wheelchair speed, and other physical data. To accommodate the 

proposed features, Figure 2 shows the block diagram of the wheelchair control system design that combines 

Mindwave, MPU6050, ultrasonic sensor, and IoT technology. 
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Figure 1. Prototype of electric wheelchair with joystick, DC motors, and 24 V battery 

 

 

 
 

Figure 2. Block diagram of the wheelchair control system 

 

 

Figure 3 is the flowchart for the block diagram of electric wheelchair control system that combines 

Mindwave, MPU6050, Ultrasonic sensor and IoT technology. The first part is the main program flowchart of 

the wheelchair control system Figure 3(a); while the next is the program flow for Mindwave Figure 3(b); for 

MPU6050 Figure 3(c), for Joystick Figure 3(d), and for IoT Figure 3(e). After the wheelchair hardware has 

been installed, the next step is to make the control circuit and program the microcontroller. 

The following Figure 4 illustrates the entire wheelchair control system, which involves three separate 

circuits. The first circuit involves the Mindwave, ESP-01, MPU6050 and battery. The second circuit involves 

the T-BEAM, OLED, joystick, ultrasonic sensor, BTS7960 motor drivers, DC motors, and battery. The third 

circuit involves TTGO-LORA32 and battery. The first circuit functions to transmit brain signal data and head 

position to the T-BEAM microcontroller in the second circuit. In the second circuit, brain signal, head position, 

joystick, and ultrasonic sensor are combined to control the direction and movement of the wheelchair through 

a DC motor with BTS7960. The third circuit is used to transmit brain sensor data, head position, location, 

direction, and wheelchair speed to the Cloud with the help of Arduino IoT cloud. 

Figure 5 shows the actual components used, including T-BEAM, TTGO-LORA-ESP32, joystick, 

ultrasonic sensor, Neurosky Mindwave Mobile 2, with an MPU6050 sensor and ESP-01 attached on top. For 

the IoT technology used, Arduino IoT cloud is utilized here, because it has many interesting features, one of 

which is that it can be accessed with a smartphone, and the data can be displayed on the IoT cloud Dashboard 

and Google Sheets. 

The devices in Figure 5 are interconnected wirelessly, except for Joystick and Ultrasonic sensor, which 

are directly connected to T-BEAM using cables. Here, T-BEAM is placed on the wheelchair, which will read 

the values of all sensors, including Mindwave, MPU6050, ultrasonic sensor, joystick, and GPS. Mindwave 
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sensor data is transmitted to T-BEAM via Bluetooth. MPU6050 sensor data is sent by ESP8266-01 to T-BEAM 

via Wi-Fi using ESP-NOW. The sensor data read by T-BEAM is then transmitted to TTGO LORA ESP32 via 

LORA radio communication. Furthermore, from TTGO LORA ESP32, the received data is sent to Arduino 

IoT cloud. 

 

 

 

 
(a) (b) 

  

  

(c) (d) 

 

 
(e) 

 

Figure 3. Flowchart of: (a) main program, (b) Mindwave program, (c) MPU6050 program, (d) joystick 

program, and (e) IoT program 
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Figure 4. The circuit of electric components of the wheelchair control system 

 

 

 
 

Figure 5. Components or devices used in the electric wheelchair control system, including Arduino IoT cloud 

 

 

3. RESULTS AND DISCUSSION 

In accordance with the design of the control system in Figure 1, an electric wheelchair control device 

combining Mindwave, MPU6050, ultrasonic sensor and GPS has been successfully implemented. Figure 6 

shows how the communication between T-BEAM and TTGO LORA ESP32 has been successfully established. 

Figure 6(a) displays the sensor data read by T-BEAM and shown on the T-BEAM's OLED. Figure 6(b) displays 

the sensor data transmitted by T-BEAM and displayed on the OLED of the TTGO LORA ESP32. These 

displays sequentially present data from Mindwave, MPU6050 and GPS. From the Mindwave, the displayed 

data includes connection quality, attention, and meditation level. From the MPU6050, the displayed data 

includes head position and movement. From the GPS, the displayed data includes latitude and longitude 

coordinates, movement, and speed of the wheelchair where this GPS is placed. 

Figure 7 shows the display of data on the Arduino IoT cloud dashboard, which is sent by the TTGO 

LORA ESP32. The data is presented in the form of box widgets. There are five box widgets in total. The first 

widget displays Mindwave sensor data. The second widget displays the wheelchair direction data, which is 

obtained from head movement. The third and fourth widgets display MPU6050 sensor data. The fifth widget 

displays the location data read by the GPS. 

 

 

  
(a) (b) 

 

Figure 6. How the sensor data read by T-BEAM' are displayed on (a) the OLED on T-BEAM and (b) the 

OLED on TTGO LORA ESP32 
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Figure 7. Dashboard of Arduino IoT cloud displays Mindwave, MPU6050 and GPS sensor data 

 

 

By using Arduino IoT cloud, the sensor data displayed on the Dashboard can be accessed from a 

smartphone and Google Sheets with the help of Webhook. By having the sensor data displayed in Google 

Sheets, data processing becomes easier as the data is recorded continuously, allowing for analysis to observe 

trends over time. Figure 8 shows the display of sensor data on a smartphone Figure 8(a) and in Google Sheets 

Figure 8(b). 

 

 

   

(a) (b) 

 

Figure 8. The sensor data: (a) display on smartphone and (b) display in Google Sheets 

 

 

To ensure that this developed wheelchair control is truly reliable, easy to operate, safe, and 

comfortable during maneuvering, testing was conducted on 5 individuals with varying ages and genders. Each 

person was instructed to operate the wheelchair following a winding path. The first test involved using a 

joystick, while the second test involved using Mindwave+MPU6050. Each person was informed that when 

using the joystick, the wheelchair would move according to the direction of the lever and stop when the lever 

is in the middle position. When using Mindwave+MPU6050, the wheelchair would move forward if the 

attention level is above 70% and the person nods their head. The wheelchair would move left if the person tilts 
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their head to the left and move right if the person tilts their head to the right. The wheelchair would stop if the 

person raises their eyebrows. Figure 9 shows how the testing was conducted. Figure 9(a) displays the path that 

the wheelchair needs to traverse. Figure 9(b) shows a photo of one of the participants in the second test 

operating the wheelchair following the path using Mindwave and MPU6050. 

 

 

  
(a) (b) 

 

Figure 9. How the wheelchair testing was conducted (a) wheelchair testing path and (b) a photo of a 

participant during the second test 

 

 

The testing was conducted by asking each person to operate the electric wheelchair following the track 

for a total of 5 full rounds for the joystick control, and another 5 rounds for the Mindwave+MPU6050 control. 

By comparing the time required to complete 1 full round at the same speed, which was set at 5 km/h, it can be 

determined whether the operation of the wheelchair is classified as easy or difficult. Of course, the less time 

required to complete 1 round, indicating less deviation, indicating that the operation of the wheelchair is 

relatively easy. Conversely, the longer it takes, it can be said that the operation of the wheelchair is classified 

as difficult. The test result time data required for the joystick control can be seen in Table 1. The test result 

time data required for the Mindwave+MPU6050 control can be seen in Table 2. 
 

 

Table 1. Test result time data required for controlling the electric wheelchair with joystick 
Subject Test1 Test2 Test3 Test4 Test5 Average  

A 45 39 42 41 36 40.6 

B 37 36 36 36 36 36.2 

C 38 41 38 33 31 36.2 

D 43 42 32 35 33 37 

E 45 45 42 37 33 40.4 

Average      38.08 

 

 

Table 2. Test result time data required for controlling the electric wheelchair with Mindwave+MPU6050 
Subject Test1 Test2 Test3 Test4 Test5 Average  

A 57 58 56 47 42 52 

B 57 50 53 52 45 51.4 

C 50 51 41 43 41 45.2 

D 52 46 49 48 43 47.6 

E 57 50 46 42 43 47.6 

Average      48.76 

 

 

From the test results Tables 1 and 2, it can be said that control with the joystick is easier compared to 

the Mindwave+MPU6050. This can be understood because, in general, hand movements are easier to control 

compared to head movements. However, even though it is considered more difficult than the joystick, from the 

test results, it is known that the Mindwave+MPU6050 control is reliable enough, as evidenced by everyone 

being able to successfully complete the track 5 times. Control with Mindwave+MPU6050 is quite challenging 

when it comes to turning, as it requires adjusting how long the head should be tilted to make the wheelchair 

turn in the right direction. From the test results table, it is also known that the time required for subsequent 

tracks decreases over time, as everyone has become accustomed and trained in operating this electric 

wheelchair. 
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The discussion results from this study can be summarized as shown in Table 3. The results are still 

not reliable if only apply Mindwave control. Robust control is not achieved by adding control algorithms, for 

example neural networks and machine learning or other programming methods. The use of eye blinking has its 

drawbacks, users often feel uncomfortable, their imagination and awareness are slightly disturbed, and learning 

errors are often caused by reflexive and unintentional blinking. Control by using a camera to detect head 

movement, the weakness is in the factor of lighting disturbance and wheelchair vibration. While voice control 

may be more reliable, but it cannot be used by stroke patients who have difficulty speaking. 

 

 
Table 3. The results of previous works compared with this study 

References Method Results 

[1], [9], [14], 
[16] 

- Reading attention level and meditation level with Mindwave 

- Providing specific treatments to shape brain signal patterns 

- less accurate 

- less responsive 

[3], [6], [10], 

[13], [20] 

- Reading attention level, signal quality, and blinking with Mindwave 

- Wheelchair operated with attention level, while direction of movement is determined by 

blinking 

- less accurate 

- less responsive 

- eyes get tired 

[4], [5], [11], 

[15] 

- Reading raw EEG signals with Mindwave 

- Data processing with neural networks and/or fuzzy logic 

- less accurate 

- less responsive 

- requires multiple 

training 

[8], [12], [15], 

[17] 

- Reading brain signals and eye movements with EEG devices other than Mindwave 
(Emotiv EPOC, Active Two System) 

- Using more electrodes (Emotiv EPOC uses 14 electrodes, Active Two System uses 32 

electrodes) to obtain deeper and more complex brain analysis 

- Data processing with neural networks and/or fuzzy logic 

- less accurate 

- less responsive 

- requires complicated 
calibration 

- requires multiple 

training 

[18], [28], 

[30] 

- Capturing eye movements, or facial expressions with a camera 

- Data processing with neural networks and/or fuzzy logic 

- less accurate 

- too sensitive to light 

and vibrations 

[19] 

- Capturing eye movements and blinking with OpenBCI 

- Adding sound signals as cues, allowing for more command variations with limited eye 
movement input 

- Data processing with neural networks and/or fuzzy logic 

- less accurate 

- too sensitive to light 
and vibrations 

- eyes get tired 

[32]–[34] 

- Capturing and recognizing sound 

- Wheelchair control using sound 

- Data processing with neural networks and/or fuzzy logic 

- less accurate 

- less sensitive 

- requires multiple 

training 

[21]–[29] 

- Reading head movements with acceleration and/or orientation sensors (Tilt sensor, 

ADXL330, MPU6050, BNO055) 

- Wheelchair movement follows head movements 

- more responsive 

- too sensitive to 

vibrations 

- head movement 
restricted 

This study 

- Combining Mindwave with MPU6050 sensor 

- On/off control of the wheelchair based on readings of attention level, meditation level, and 

signal quality from Mindwave, while wheelchair movement direction is based on readings 

from MPU6050, which are only read once when the threshold value is exceeded 

- more accurate 

- more responsive 

- head can move more 

freely 

 

 

4. CONCLUSION 

From the above test results, it can be concluded that the integration of Mindwave and MPU6050 has 

successfully created a reliable control system for the electric wheelchair. Furthermore, combining Mindwave 

and MPU6050 is crucial for safe wheelchair control as it allows for a comprehensive understanding of the 

user's cognitive and physical state. By integrating these sensors, the wheelchair control system can accurately 

interpret the user's intentions, filter out unintended movements, adapt to changes in the user's abilities, and 

provide real-time feedback to ensure a safe and reliable wheelchair navigation experience. The addition of 

ultrasonic sensors also enhances safety, both for the user and for others in the vicinity. Lastly, with the addition 

of the Arduino IoT cloud, user condition data, attention level, drowsiness level, wheelchair speed, location and 

movement can be monitored over time and stored in Google Sheets, which can be utilized for healthcare 

purposes for wheelchair users. 
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