
1/26/2021 Vol 9, No 3

https://beei.org/index.php/EEI/issue/view/103 1/5

USER

Username

Password

 Remember me
Login

CITATION ANALYSIS

Dimensions
Google Scholar
Scholar Metrics
Scinapse
Scopus

QUICK LINKS

Guide of Authors
Online Papers
Submission
Editorial Boards
Reviewers
Abstracting and Indexing
Publication Ethics
Visitor Statistics
DOI Deposit Report
Old online system
Contact Us

JOURNAL CONTENT

Search 
 

Search Scope 
All

Search
 
Browse

By Issue
By Author
By Title

INFORMATION

For Readers
For Authors
For Librarians

HOME  ABOUT  LOGIN  REGISTER  SEARCH  CURRENT  ARCHIVES  ANNOUNCEMENTS

Home > Archives > Vol 9, No 3

Vol 9, No 3
June 2020
DOI: https://doi.org/10.11591/eei.v9i3 

Table of Contents
Design aspects of high voltage transmission line

Jabbar Qasim Fahad, Riyadh Kamil Chillab
PDF

853-861

Experimental simulation analysis for single phase transformer tests
Ali N. Hamoodi, Bashar A. Hammad, Fawaz S. Abdullah

PDF
862-869

Automated irrigation system based on soil moisture using arduino board
Safwan A. Hamoodi, Ali N.Hamoodi, Ghanim M.Haydar

PDF
870-876

An efficient feature selection algorithm for health care data analysis
Mythily R., Aisha Banu.W, Dinesh Mavaluru

PDF
877-885

Design and simulation hybrid filter for 17 level multilevel inverter
Marshal Andrea Hutabarat, Syafruddin Hasan, Ali Hanafiah Rambe, Suherman Suherman

PDF
886-897

Application of phase-metric compensation method for geoelectric control of near-surface geodynamic
processes

Kuzichkin O. R., Vasilyev G. S., Grecheneva A. V., Mikhaleva E. V., Baknin M. D., Surzhik D. I.

PDF
898-905

Using bacterial interaction and stereoscopic images for the location of obstacles on autonomous robots
Fredy Martinez, Edwar Jacinto, Fernando Martínez

PDF
906-913

https://app.dimensions.ai/discover/publication?or_facet_source_title=jour.1144063
https://scholar.google.com/citations?user=jx0OEdcAAAAJ&hl=en
https://scholar.google.com/citations?hl=en&view_op=list_hcore&venue=rxMMa_CDJVwJ.2019
https://scinapse.io/journals/2765016208
https://beei.org/index.php/EEI/pages/view/scopus
https://iaescore.com/gfa/beei.docx
https://beei.org/index.php/EEI/about/submissions#onlineSubmissions
https://beei.org/index.php/EEI/about/editorialTeam
https://beei.org/index.php/EEI/about/displayMembership/36
https://beei.org/index.php/EEI/about/editorialPolicies#custom-0
https://beei.org/index.php/EEI/about/editorialPolicies#custom-1
http://statcounter.com/p10241695/?guest=1
http://data.crossref.org/depositorreport?pubid=J234586
http://journal.portalgaruda.org/index.php/EEI
https://beei.org/index.php/EEI/about/contact
https://beei.org/index.php/EEI/issue/archive
https://beei.org/index.php/EEI/search/authors
https://beei.org/index.php/EEI/search/titles
https://beei.org/index.php/EEI/information/readers
https://beei.org/index.php/EEI/information/authors
https://beei.org/index.php/EEI/information/librarians
https://beei.org/index.php/EEI/index
https://beei.org/index.php/EEI/about
https://beei.org/index.php/EEI/login
https://beei.org/index.php/EEI/user/register
https://beei.org/index.php/EEI/search
https://beei.org/index.php/EEI/issue/current
https://beei.org/index.php/EEI/issue/archive
https://beei.org/index.php/EEI/announcement
https://beei.org/index.php/EEI/index
https://beei.org/index.php/EEI/issue/archive
https://beei.org/index.php/EEI/issue/view/103
https://doi.org/10.11591/eei.v9i3
https://beei.org/index.php/EEI/article/view/2062
https://beei.org/index.php/EEI/article/view/2062/1998
https://beei.org/index.php/EEI/article/view/1710
https://beei.org/index.php/EEI/article/view/1710/1408
https://beei.org/index.php/EEI/article/view/1736
https://beei.org/index.php/EEI/article/view/1736/1464
https://beei.org/index.php/EEI/article/view/1744
https://beei.org/index.php/EEI/article/view/1744/1549
https://beei.org/index.php/EEI/article/view/890
https://beei.org/index.php/EEI/article/view/890/1462
https://beei.org/index.php/EEI/article/view/1727
https://beei.org/index.php/EEI/article/view/1727/1466
https://beei.org/index.php/EEI/article/view/2012
https://beei.org/index.php/EEI/article/view/2012/1550


1/26/2021 Vol 9, No 3

https://beei.org/index.php/EEI/issue/view/103 2/5

Linear quadratic regulator and pole placement for stabilizing a cart inverted pendulum system
Mila Fauziyah, Zakiyah Amalia, Indrazno Siradjuddin, Denda Dewatama, Rendi Pambudi Wicaksono, Erni
Yudaningtyas

PDF
914-923

Non-invasive moisture content measurement system based on the ESP8266 microcontroller
Agustami Sitorus, Novrinaldi Novrinaldi, Ramayanty Bulan

PDF
924-932

Determination of transient thermal characteristics for thermal electric behavioral models of integrated circuits
Drakin A. Yu, Potapov L. A., Shkolin A. N.

PDF
933-942

Simulations of the CNFETs using different high-k gate dielectrics
Ankita Dixit, Navneet Gupta

PDF
943-949

Dye pH variation on blueberry anthocyanin based dye sensitized solar cell
Zainul Abidin, Eka Maulana, Panca Mudjirahardjo, M. Ivan Fadillah

PDF
950-955

Performance evaluation of low-cost IoT based chlorophyll meter
Heri Andrianto, Suhardi Suhardi, Ahmad Faizal

PDF
956-963

Generalized sub band analysis and signal synthesis
Evgeny G. Zhilyakov, Sergei P. Belov, Ivan I. Oleinik, Sergei L. Babarinov, Diana I. Trubitsyna

PDF
964-972

On the evaluation of noise immunity of different classes of wideband signals
Evgeny G. Zhilyakov, Sergei P. Belov, Andrei S. Belov, Alexander S. Belov, Sergey A. Rachinsky

PDF
973-979

Triple layer image security using bit-shift, chaos, and stream encryption
Ajib Susanto, De Rosal Ignatius Moses Setiadi, Eko Hari Rachmawanto, Ibnu Utomo Wahyu Mulyono,
Christy Atika Sari, Md Kamruzzaman Sarker, Musfiqur Rahman Sazal

PDF
980-987

Diagnosis of arrhythmia based on ECG analysis using CNN
Muayed S. AL-Huseiny, Noor Khudhair Abbas, Ahmed S. Sajit

PDF
988-995

Hand gesture recognition using discrete wavelet transform and convolutional neural network
Muhammad Biyan Priatama, Ledya Novamizanti, Suci Aulia, Erizka Banuwati Candrasari

PDF
996-1004

A comparison between the performance of DWT and LWT in image watermarking
Dujan B. Taha, Taha Basheer Taha, Najla Badie Al Dabagh

PDF
1005-1014

Video steganography based on DCT psychovisual and object motion PDF

https://beei.org/index.php/EEI/article/view/2017
https://beei.org/index.php/EEI/article/view/2017/1467
https://beei.org/index.php/EEI/article/view/2178
https://beei.org/index.php/EEI/article/view/2178/1441
https://beei.org/index.php/EEI/article/view/1725
https://beei.org/index.php/EEI/article/view/1725/1468
https://beei.org/index.php/EEI/article/view/1784
https://beei.org/index.php/EEI/article/view/1784/1469
https://beei.org/index.php/EEI/article/view/1969
https://beei.org/index.php/EEI/article/view/1969/1470
https://beei.org/index.php/EEI/article/view/2014
https://beei.org/index.php/EEI/article/view/2014/1471
https://beei.org/index.php/EEI/article/view/1709
https://beei.org/index.php/EEI/article/view/1709/1428
https://beei.org/index.php/EEI/article/view/1711
https://beei.org/index.php/EEI/article/view/1711/1999
https://beei.org/index.php/EEI/article/view/2001
https://beei.org/index.php/EEI/article/view/2001/1423
https://beei.org/index.php/EEI/article/view/2172
https://beei.org/index.php/EEI/article/view/2172/1443
https://beei.org/index.php/EEI/article/view/1977
https://beei.org/index.php/EEI/article/view/1977/1425
https://beei.org/index.php/EEI/article/view/1754
https://beei.org/index.php/EEI/article/view/1754/2000
https://beei.org/index.php/EEI/article/view/1859
https://beei.org/index.php/EEI/article/view/1859/2001


1/26/2021 Vol 9, No 3

https://beei.org/index.php/EEI/issue/view/103 3/5

Muhammad Fuad, Ferda Ernawan 1015-1023

MRI brain tumor segmentation: A forthright image processing approach
Noor Elaiza Abd Khalid, Muhammad Firdaus Ismail, Muhammad Azri AB Manaf, Ahmad Firdaus Ahmad
Fadzil, Shafaf Ibrahim

PDF
1024-1031

Automated segmentation and detection of T1-weighted magnetic resonance imaging brain images of glioma
brain tumor

Nur Hanina Izani Muhammad Zaihani, Rosniza Roslan, Zaidah Ibrahim, Khyrina Airin Fariza Abu Samah

PDF
1032-1037

Negative refraction metamaterial with low loss property at millimeter wave spectrum
B. A. F. Esmail, H. A. Majid, F. A. Saparudin, M. Jusoh, A. Y. Ashyap, Najib Al-Fadhali, M. K. A. Rahim

PDF
1038-1045

Security performance analysis for power domain NOMA employing in cognitive radio networks
Thi-Anh Hoang, Chi-Bao Le, Dinh-Thuan Do

PDF
1046-1054

Hybrid optical communications for supporting the Palapa Ring network
Ucuk Darusalam, Fitri Yuli Zulkifli, Purnomo Sidi Priambodo, Eko Tjipto Rahardjo

PDF
1055-1066

Reconfigurable modified wilkinson power divider using PIN diode switch
N. Edward, N. A. Shairi, A. Othman, Z. Zakaria, I. D. Saiful Bahri

PDF
1067-1073

Implementation of e-education in Africa via space digital video broadcasting system
Dimov Stojce Ilcev

PDF
1074-1084

D2D communication for spectral efficiency improvement and interference reduction: A survey
Abdullah H. Alquhali, Mardeni Roslee, Mohamad Y. Alias, Khalid S. Mohamed

PDF
1085-1094

IoT-oriented software platform applied to sensors-based farming facility with smartphone farmer app
P. Visconti, N. I. Giannoccaro, R. de Fazio, S. Strazzella, D. Cafagna

PDF
1095-1105

Using queuing theory to describe adaptive mathematical models of computing systems with resource
virtualization and its verification using a virtual server with a configuration similar to the configuration of a given
model

Alexey I. Martyshkin, Dmitry V. Pashchenko, Dmitry A. Trokoz, Mihail P. Sinev, Boris L. Svistunov

PDF
1106-1120

Adoption of technology on E-learning effectiveness
Zarina Denan, Zarina Abdul Munir, Rahayu A. Razak, Kardina Kamaruddin, Veera Pandiyan Kaliani
Sundram

PDF
1121-1126

Application of fuzzy logic in order to plan and create software for converting sound to text
Hiwa Hasanzadeh, Jafar Majidpour

PDF
1127-1136

https://beei.org/index.php/EEI/article/view/2063
https://beei.org/index.php/EEI/article/view/2063/1429
https://beei.org/index.php/EEI/article/view/2079
https://beei.org/index.php/EEI/article/view/2079/1430
https://beei.org/index.php/EEI/article/view/1853
https://beei.org/index.php/EEI/article/view/1853/1474
https://beei.org/index.php/EEI/article/view/1639
https://beei.org/index.php/EEI/article/view/1639/1432
https://beei.org/index.php/EEI/article/view/2008
https://beei.org/index.php/EEI/article/view/2008/1448
https://beei.org/index.php/EEI/article/view/2174
https://beei.org/index.php/EEI/article/view/2174/1439
https://beei.org/index.php/EEI/article/view/2137
https://beei.org/index.php/EEI/article/view/2137/2002
https://beei.org/index.php/EEI/article/view/2171
https://beei.org/index.php/EEI/article/view/2171/1436
https://beei.org/index.php/EEI/article/view/2177
https://beei.org/index.php/EEI/article/view/2177/1437
https://beei.org/index.php/EEI/article/view/1714
https://beei.org/index.php/EEI/article/view/1714/1449
https://beei.org/index.php/EEI/article/view/1717
https://beei.org/index.php/EEI/article/view/1717/1450
https://beei.org/index.php/EEI/article/view/1723
https://beei.org/index.php/EEI/article/view/1723/2009


1/26/2021 Vol 9, No 3

https://beei.org/index.php/EEI/issue/view/103 4/5

Application of deep learning to enhance the accuracy of intrusion detection in modern computer networks
Jafar Majidpour, Hiwa Hasanzadeh

PDF
1137-1148

Satellite imagery and machine learning for aridity disaster classification using vegetation indices
Sri Yulianto Joko Prasetyo, Kristoko Dwi Hartomo, Mila Chrismawati Paseleng, Dian Widiyanto Chandra, Edi
Winarko

PDF
1149-1158

An intelligent agent model for learning group development in the digital learning environment: A systematic
literature review

Budi Laksono Putro, Yusep Rosmansyah, Suhardi Suhardi

PDF
1159-1166

IPv6 campus transition: A Central Luzon State University case study
Marlon A. Naagas, Nemesio A. Macabale Jr, Thelma D. Palaoag

PDF
1167-1175

Teacher and student readiness using E-learning and M-learning
Ramadiani Ramadiani, Azainil Azainil, Achmad Nizar Hidayanto, Dyna Marissa Khairina, Muhammad Labib
Jundillah

PDF
1176-1182

Quality and size assessment of quantized images using K-Means++ clustering
Davin Ongkadinata, Farica Perdana Putri

PDF
1183-1188

Image processing based eye detection methods a theoretical review
B. Vijayalaxmi, Chavali Anuradha, Kaushik Sekaran, Maytham N. Meqdad, Seifedine Kadry

PDF
1189-1197

Basic principles of blind write protocol
Khairul Anshar, Nanna Suryana, Noraswaliza Noraswaliza

PDF
1198-1207

Deep learning based facial expressions recognition system for assisting visually impaired persons
Hendra Kusuma, Muhammad Attamimi, Hasby Fahrudin

PDF
1208-1219

The study of attention estimation for child-robot interaction scenarios
Muhammad Attamimi, Takashi Omori

PDF
1220-1228

Decision support system for determining chili land using weighted product method
Ramadiani Ramadiani, Bayu Ramadhani, Zainal Arifin, Muhammad Labib Jundillah, Azainil Azainil

PDF
1229-1237

Search for a substring of characters using the theory of non-deterministic finite automata and vector-character
architecture

Dmitry V. Pashchenko, Dmitry A. Trokoz, Alexey I. Martyshkin, Mihail P. Sinev, Boris L. Svistunov

PDF
1238-1250

Information processing in info-communication media of geodynamic monitoring on the basis of adaptive
queuing system

Kuzichkin O. R., Eremenko V. T., Loginov I. V., Grecheneva A. V., Eremenko A. V., Dorofeev N. V.

PDF
1251-1259

https://beei.org/index.php/EEI/article/view/1724
https://beei.org/index.php/EEI/article/view/1724/1452
https://beei.org/index.php/EEI/article/view/1916
https://beei.org/index.php/EEI/article/view/1916/1453
https://beei.org/index.php/EEI/article/view/2009
https://beei.org/index.php/EEI/article/view/2009/1548
https://beei.org/index.php/EEI/article/view/2173
https://beei.org/index.php/EEI/article/view/2173/2003
https://beei.org/index.php/EEI/article/view/2006
https://beei.org/index.php/EEI/article/view/2006/1456
https://beei.org/index.php/EEI/article/view/1985
https://beei.org/index.php/EEI/article/view/1985/1457
https://beei.org/index.php/EEI/article/view/1783
https://beei.org/index.php/EEI/article/view/1783/2004
https://beei.org/index.php/EEI/article/view/2032
https://beei.org/index.php/EEI/article/view/2032/1475
https://beei.org/index.php/EEI/article/view/2030
https://beei.org/index.php/EEI/article/view/2030/2007
https://beei.org/index.php/EEI/article/view/2035
https://beei.org/index.php/EEI/article/view/2035/1477
https://beei.org/index.php/EEI/article/view/2004
https://beei.org/index.php/EEI/article/view/2004/2006
https://beei.org/index.php/EEI/article/view/1720
https://beei.org/index.php/EEI/article/view/1720/1479
https://beei.org/index.php/EEI/article/view/1726
https://beei.org/index.php/EEI/article/view/1726/1480


1/26/2021 Vol 9, No 3

https://beei.org/index.php/EEI/issue/view/103 5/5

Classification of batik patterns using K-Nearest neighbor and support vector machine
Agus Eko Minarno, Fauzi Dwi Setiawan Sumadi, Hardianto Wibowo, Yuda Munarko

PDF
1260-1267

Hybrid neural networks in cyber physical system interface control systems
Sergei Sokolov, Anton Zhilenkov, Sergei Chernyi, Anatoliy Nyrkov, Nikolay Glebov

PDF
1268-1275

PNSCares: The android based mobile application to manage student complaints
N. Illias, N. H. Abdul Hamid, Z. A. Shaffiei

PDF
1276-1283

City i-Tick: The android based mobile application for students’ attendance at a university
S. R. Alimin, N. H. Abdul Hamid, Z. A. Nasruddin

PDF
1284-1290

Comparison analysis of chattering in smooth sliding mode controlled DC-DC buck converter using constant
plus proportional reaching law and proposed reaching laws

K. B. Siddesh, B. Banakara, R. Shivarudraswamy

PDF
1291-1298

A risk management framework for distributed scrum using PRINCE2 methodology
Mohammad Esteki, Taghi Javdani Gandomani, Hadi Khosravi Farsani

PDF
1299-1310

 Bulletin of EEI Stats

https://beei.org/index.php/EEI/article/view/1971
https://beei.org/index.php/EEI/article/view/1971/2008
https://beei.org/index.php/EEI/article/view/1293
https://beei.org/index.php/EEI/article/view/1293/1482
https://beei.org/index.php/EEI/article/view/2065
https://beei.org/index.php/EEI/article/view/2065/1483
https://beei.org/index.php/EEI/article/view/2078
https://beei.org/index.php/EEI/article/view/2078/1564
https://beei.org/index.php/EEI/article/view/1780
https://beei.org/index.php/EEI/article/view/1780/1485
https://beei.org/index.php/EEI/article/view/1905
https://beei.org/index.php/EEI/article/view/1905/1486
https://www.statcounter.com/
http://statcounter.com/p10241695/?guest=1


1/26/2021 Bulletin of Electrical Engineering and Informatics

https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0 1/13

also developed by scimago: SCIMAGO INSTITUTIONS RANKINGS

Scimago Journal & Country Rank

Home Journal Rankings Country Rankings Viz Tools Help About Us

Bulletin of Electrical Engineering and Informatics
Country Indonesia  -  8

H Index

Subject Area and
Category

Computer Science
 Computer Networks and Communications

 Computer Science (miscellaneous)
 Hardware and Architecture

 Information Systems
 

Engineering
 Control and Systems Engineering

 Electrical and Electronic Engineering
 

Mathematics
 Control and Optimization

 
Physics and Astronomy

 Instrumentation

Enter Journal Title, ISSN or Publisher Name  

Join the IET
Connect with other engineers and technicians to build your professional 
network

theiet.org OPEN

https://www.scimagoir.com/
https://www.scimagojr.com/
https://www.scimagojr.com/index.php
https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/viztools.php
https://www.scimagojr.com/help.php
https://www.scimagojr.com/aboutus.php
https://www.scimagojr.com/journalrank.php?country=ID
https://www.scimagoir.com/rankings.php?country=IDN
https://www.scimagojr.com/journalrank.php?area=1700
https://www.scimagojr.com/journalrank.php?area=2200
https://www.scimagojr.com/journalrank.php?area=2600
https://www.scimagojr.com/journalrank.php?area=3100
https://www.scimagojr.com/journalrank.php?category=1705
https://www.scimagojr.com/journalrank.php?category=1701
https://www.scimagojr.com/journalrank.php?category=1708
https://www.scimagojr.com/journalrank.php?category=1710
https://www.scimagojr.com/journalrank.php?category=2207
https://www.scimagojr.com/journalrank.php?category=2208
https://www.scimagojr.com/journalrank.php?category=2606
https://www.scimagojr.com/journalrank.php?category=3105
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CAS7Mq5UPYKHdJ8Wd1AazzJ2IDvio059gl5yv0YwJwI23ARABIJDZx3tg6arhg9wNoAHOjJ3oAsgBAakCtfG27aTstj6oAwHIA8MEqgSAAk_QbmOtFbg76WWeSNBbd_EPaf3cfN7_UwYRsY0mDgeWc1fPuqqJf-Ou7eZuJk7pLpH--i2SrylQTJzOX4rGNVIpXKSItvLv50uHatsGz0ya2Nu2Ts2CJQ9loQ3EDcG0kdXm8RjTB3eYuUSkOh7Yj-77fjNJymj6JDa0ctEDRK4Txbll-nsRtSj0xCkx3ztoLGniAm7ctv0SGeWMK8B2WsYdlCDacEFaUyO2y8PgybtxexiLgI-WJqzmhlRDd4Dv9IZ24gSmRAbTQtCIv-N29xUYQcq_5yg47L8n-Ke0gcc207GOPpm_hzmYZQtPK0tzWt808_a6P45sYzrFj1YZEK_ABP7Rps37AaAGUYAHmvPilwGoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BvYBwHSCAcIgAEQARgesQnZ-G-jUtdANIAKAYoKgAFodHRwczovL3d3dy50aGVpZXQub3JnL21lbWJlcnNoaXAvYmVjb21pbmctYS1tZW1iZXIvam9pbi10aGUtaWV0Lz91dG1fc291cmNlPUdvb2dsZV9BZHMmdXRtX21lZGl1bT1DUEMmdXRtX2NhbXBhaWduPUpvaW5jYW1wYWlnbpgLAcgLAeALAbgMAdgTCogUA9AVAYAXAQ&ae=1&num=1&cid=CAASEuRownpbS5nUEIJyOI__v6IaCA&sig=AOD64_2srsYqnhv7N8aelFoNB1EXQWF4mg&client=ca-pub-7636113250813806&nb=0&adurl=https://www.theiet.org/campaigns/join-us-today/%3Futm_source%3Dadw%26utm_medium%3Dcpc%26utm_campaign%3Dmac20%26utm_term%3Dg%26utm_content%3D3%26gclid%3DEAIaIQobChMI4d6p7Ny47gIVxQ7VCh0zZgfhEAEYASAAEgLogfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CAS7Mq5UPYKHdJ8Wd1AazzJ2IDvio059gl5yv0YwJwI23ARABIJDZx3tg6arhg9wNoAHOjJ3oAsgBAakCtfG27aTstj6oAwHIA8MEqgSAAk_QbmOtFbg76WWeSNBbd_EPaf3cfN7_UwYRsY0mDgeWc1fPuqqJf-Ou7eZuJk7pLpH--i2SrylQTJzOX4rGNVIpXKSItvLv50uHatsGz0ya2Nu2Ts2CJQ9loQ3EDcG0kdXm8RjTB3eYuUSkOh7Yj-77fjNJymj6JDa0ctEDRK4Txbll-nsRtSj0xCkx3ztoLGniAm7ctv0SGeWMK8B2WsYdlCDacEFaUyO2y8PgybtxexiLgI-WJqzmhlRDd4Dv9IZ24gSmRAbTQtCIv-N29xUYQcq_5yg47L8n-Ke0gcc207GOPpm_hzmYZQtPK0tzWt808_a6P45sYzrFj1YZEK_ABP7Rps37AaAGUYAHmvPilwGoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BvYBwHSCAcIgAEQARgesQnZ-G-jUtdANIAKAYoKgAFodHRwczovL3d3dy50aGVpZXQub3JnL21lbWJlcnNoaXAvYmVjb21pbmctYS1tZW1iZXIvam9pbi10aGUtaWV0Lz91dG1fc291cmNlPUdvb2dsZV9BZHMmdXRtX21lZGl1bT1DUEMmdXRtX2NhbXBhaWduPUpvaW5jYW1wYWlnbpgLAcgLAeALAbgMAdgTCogUA9AVAYAXAQ&ae=1&num=1&cid=CAASEuRownpbS5nUEIJyOI__v6IaCA&sig=AOD64_2srsYqnhv7N8aelFoNB1EXQWF4mg&client=ca-pub-7636113250813806&nb=7&adurl=https://www.theiet.org/campaigns/join-us-today/%3Futm_source%3Dadw%26utm_medium%3Dcpc%26utm_campaign%3Dmac20%26utm_term%3Dg%26utm_content%3D3%26gclid%3DEAIaIQobChMI4d6p7Ny47gIVxQ7VCh0zZgfhEAEYASAAEgLogfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CAS7Mq5UPYKHdJ8Wd1AazzJ2IDvio059gl5yv0YwJwI23ARABIJDZx3tg6arhg9wNoAHOjJ3oAsgBAakCtfG27aTstj6oAwHIA8MEqgSAAk_QbmOtFbg76WWeSNBbd_EPaf3cfN7_UwYRsY0mDgeWc1fPuqqJf-Ou7eZuJk7pLpH--i2SrylQTJzOX4rGNVIpXKSItvLv50uHatsGz0ya2Nu2Ts2CJQ9loQ3EDcG0kdXm8RjTB3eYuUSkOh7Yj-77fjNJymj6JDa0ctEDRK4Txbll-nsRtSj0xCkx3ztoLGniAm7ctv0SGeWMK8B2WsYdlCDacEFaUyO2y8PgybtxexiLgI-WJqzmhlRDd4Dv9IZ24gSmRAbTQtCIv-N29xUYQcq_5yg47L8n-Ke0gcc207GOPpm_hzmYZQtPK0tzWt808_a6P45sYzrFj1YZEK_ABP7Rps37AaAGUYAHmvPilwGoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BvYBwHSCAcIgAEQARgesQnZ-G-jUtdANIAKAYoKgAFodHRwczovL3d3dy50aGVpZXQub3JnL21lbWJlcnNoaXAvYmVjb21pbmctYS1tZW1iZXIvam9pbi10aGUtaWV0Lz91dG1fc291cmNlPUdvb2dsZV9BZHMmdXRtX21lZGl1bT1DUEMmdXRtX2NhbXBhaWduPUpvaW5jYW1wYWlnbpgLAcgLAeALAbgMAdgTCogUA9AVAYAXAQ&ae=1&num=1&cid=CAASEuRownpbS5nUEIJyOI__v6IaCA&sig=AOD64_2srsYqnhv7N8aelFoNB1EXQWF4mg&client=ca-pub-7636113250813806&nb=1&adurl=https://www.theiet.org/campaigns/join-us-today/%3Futm_source%3Dadw%26utm_medium%3Dcpc%26utm_campaign%3Dmac20%26utm_term%3Dg%26utm_content%3D3%26gclid%3DEAIaIQobChMI4d6p7Ny47gIVxQ7VCh0zZgfhEAEYASAAEgLogfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CAS7Mq5UPYKHdJ8Wd1AazzJ2IDvio059gl5yv0YwJwI23ARABIJDZx3tg6arhg9wNoAHOjJ3oAsgBAakCtfG27aTstj6oAwHIA8MEqgSAAk_QbmOtFbg76WWeSNBbd_EPaf3cfN7_UwYRsY0mDgeWc1fPuqqJf-Ou7eZuJk7pLpH--i2SrylQTJzOX4rGNVIpXKSItvLv50uHatsGz0ya2Nu2Ts2CJQ9loQ3EDcG0kdXm8RjTB3eYuUSkOh7Yj-77fjNJymj6JDa0ctEDRK4Txbll-nsRtSj0xCkx3ztoLGniAm7ctv0SGeWMK8B2WsYdlCDacEFaUyO2y8PgybtxexiLgI-WJqzmhlRDd4Dv9IZ24gSmRAbTQtCIv-N29xUYQcq_5yg47L8n-Ke0gcc207GOPpm_hzmYZQtPK0tzWt808_a6P45sYzrFj1YZEK_ABP7Rps37AaAGUYAHmvPilwGoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BvYBwHSCAcIgAEQARgesQnZ-G-jUtdANIAKAYoKgAFodHRwczovL3d3dy50aGVpZXQub3JnL21lbWJlcnNoaXAvYmVjb21pbmctYS1tZW1iZXIvam9pbi10aGUtaWV0Lz91dG1fc291cmNlPUdvb2dsZV9BZHMmdXRtX21lZGl1bT1DUEMmdXRtX2NhbXBhaWduPUpvaW5jYW1wYWlnbpgLAcgLAeALAbgMAdgTCogUA9AVAYAXAQ&ae=1&num=1&cid=CAASEuRownpbS5nUEIJyOI__v6IaCA&sig=AOD64_2srsYqnhv7N8aelFoNB1EXQWF4mg&client=ca-pub-7636113250813806&nb=8&adurl=https://www.theiet.org/campaigns/join-us-today/%3Futm_source%3Dadw%26utm_medium%3Dcpc%26utm_campaign%3Dmac20%26utm_term%3Dg%26utm_content%3D3%26gclid%3DEAIaIQobChMI4d6p7Ny47gIVxQ7VCh0zZgfhEAEYASAAEgLogfD_BwE


1/26/2021 Bulletin of Electrical Engineering and Informatics

https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0 2/13

Publisher Institute of Advanced Engineering and Science (IAES)

Publication type Journals

ISSN 20893191, 23029285

Coverage 2017-2019

Scope Bulletin of Electrical Engineering and Informatics publishes original papers in the �eld of electrical, computer and informatics
engineering which covers, but not limited to, the following scope: Computer Science, Computer Engineering and Informatics: Computer
Architecture, Parallel and Distributed Computer, Pervasive Computing, Computer Network, Embedded System, Human—Computer
Interaction, Virtual/Augmented Reality, Computer Security, Software Engineering (Software: Lifecycle, Management, Engineering
Process, Engineering Tools and Methods), ... Electronics: Electronic Materials, Microelectronic System, Design and Implementation of
Application Speci�c Integrated Circuits (ASIC), VLSI Design, System-on-a-Chip (SoC) and Electronic Instrumentation Using CAD Tools,
digital signal & data Processing, , Biomedical Transducers and instrumentation, Medical Imaging Equipment and Techniques,
Biomedical Imaging and Image Processing, Biomechanics and Rehabilitation Engineering, Biomaterials and Drug Delivery Systems;
Electrical and Power Engineering: Electrical Engineering Materials, Electric Power Generation, Transmission and Distribution, Power
Electronics, Power Quality, Power Economic, FACTS, Renewable Energy, ... Telecommunication and Information Technology: Modulation
and Signal Processing for Telecommunication, Information Theory and Coding, Antenna and Wave Propagation, Wireless and Mobile
Communications, ... Instrumentation and Control Engineering: Optimal, Robust and Adaptive Controls, Non Linear and Stochastic
Controls, Modeling and Identi�cation, Robotics, Image Based Control, Hybrid and Switching Control, Process Optimization and
Scheduling, Control and Intelligent Systems, ...

Homepage

How to publish in this journal

Contact

Join the conversation about this journal

https://www.scimagojr.com/journalsearch.php?q=Institute%20of%20Advanced%20Engineering%20and%20Science%20(IAES)&tip=pub
https://beei.org/index.php/EEI
https://beei.org/index.php/EEI/about/submissions#onlineSubmissions
mailto:beei@uad.ac.id


1/26/2021 Bulletin of Electrical Engineering and Informatics

https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0 3/13

VC Engineering Sdn Bhd
Specialize in Design & Build Clean Room, Consultation & Project Management

vc-eng.com OPEN

Register and Get 15% O�

Accessories such as screws, bolts, and nuts are available here. Easy to 
order!

MISUMI Indonesia Open

Quartiles

The set of journals have been ranked according to their SJR and divided into four equal groups, four quartiles. Q1 (green)
comprises the quarter of the journals with the highest values, Q2 (yellow) the second highest values, Q3 (orange) the third
highest values and Q4 (red) the lowest values.

Category Year Quartile
Computer Networks and Communications 2018 Q2
Computer Networks and Communications 2019 Q3
Computer Science (miscellaneous) 2018 Q2
Computer Science (miscellaneous) 2019 Q3

SJR Citations per document

2018 2019

Computer Networks and Communications
Computer Science (miscellaneous)

Control and Optimization
Control and Systems Engineering

Electrical and Electronic Engineering
Hardware and Architecture

Information Systems
Instrumentation

https://www.googleadservices.com/pagead/aclk?sa=L&ai=Cw5oovJUPYKT0GZOuogPTlJ6IBZ-988Reif3bjf8F4umVw5QOEAEgkNnHe2DpquGD3A2gAcXrjZoDyAEBqQJImBfvcpeQPqgDAcgDwwSqBIYCT9AJAWGl0LQtut6XbfVIW9WzFBajVNdhhwyunRiUB9CPlSOa2hQAzslTAiwi8avBnwOMfthqEgOOgtLgwz8ZagLvEJygR0y2gSLwB4fJbvFoaiPqou5CNaBmxCe0JvOb_7Pl4BVna8dtRZjfnDmcKLTv2TsTyiGDfb77mHdc9VVklkdUdoXGudpeYdPkDG4213tj2ru3huWoMQ5LF18SskIQjgxQI7k-ZD5mxmguUKAAZK7JAhyuUQc0Lelh3ZgOtXjtypHrxV__wAvJ6wFWAjXceQgCpGIKlG7yrCPbr2uhVR5oOAjFI9yPPDP0I0MCn1317sc8qMNwajKym5mMO9joWIrmrsAE0e-43p4BoAZRgAejlPJlqAfVyRuoB_DZG6gH8tkbqAeOzhuoB5PYG6gHugaoB-6WsQKoB6a-G6gH7NUbqAfz0RuoB-zVG6gHltgb2AcB0ggHCIABEAEYHrEJtqPxNMRR0K-ACgGYCwHICwHgCwG4DAHYEwLQFQGAFwE&ae=1&num=1&cid=CAASEuRo3TW3059LYT1jGqKrC8aAOw&sig=AOD64_0mHPMpLznwTXZuDbPk15oGWlWoDA&client=ca-pub-7636113250813806&nb=0&adurl=http://www.vc-eng.com/%3Fgclid%3DEAIaIQobChMIpMKp9Ny47gIVE5doCh1TigdREAEYASAAEgLXJ_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=Cw5oovJUPYKT0GZOuogPTlJ6IBZ-988Reif3bjf8F4umVw5QOEAEgkNnHe2DpquGD3A2gAcXrjZoDyAEBqQJImBfvcpeQPqgDAcgDwwSqBIYCT9AJAWGl0LQtut6XbfVIW9WzFBajVNdhhwyunRiUB9CPlSOa2hQAzslTAiwi8avBnwOMfthqEgOOgtLgwz8ZagLvEJygR0y2gSLwB4fJbvFoaiPqou5CNaBmxCe0JvOb_7Pl4BVna8dtRZjfnDmcKLTv2TsTyiGDfb77mHdc9VVklkdUdoXGudpeYdPkDG4213tj2ru3huWoMQ5LF18SskIQjgxQI7k-ZD5mxmguUKAAZK7JAhyuUQc0Lelh3ZgOtXjtypHrxV__wAvJ6wFWAjXceQgCpGIKlG7yrCPbr2uhVR5oOAjFI9yPPDP0I0MCn1317sc8qMNwajKym5mMO9joWIrmrsAE0e-43p4BoAZRgAejlPJlqAfVyRuoB_DZG6gH8tkbqAeOzhuoB5PYG6gHugaoB-6WsQKoB6a-G6gH7NUbqAfz0RuoB-zVG6gHltgb2AcB0ggHCIABEAEYHrEJtqPxNMRR0K-ACgGYCwHICwHgCwG4DAHYEwLQFQGAFwE&ae=1&num=1&cid=CAASEuRo3TW3059LYT1jGqKrC8aAOw&sig=AOD64_0mHPMpLznwTXZuDbPk15oGWlWoDA&client=ca-pub-7636113250813806&nb=7&adurl=http://www.vc-eng.com/%3Fgclid%3DEAIaIQobChMIpMKp9Ny47gIVE5doCh1TigdREAEYASAAEgLXJ_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=Cw5oovJUPYKT0GZOuogPTlJ6IBZ-988Reif3bjf8F4umVw5QOEAEgkNnHe2DpquGD3A2gAcXrjZoDyAEBqQJImBfvcpeQPqgDAcgDwwSqBIYCT9AJAWGl0LQtut6XbfVIW9WzFBajVNdhhwyunRiUB9CPlSOa2hQAzslTAiwi8avBnwOMfthqEgOOgtLgwz8ZagLvEJygR0y2gSLwB4fJbvFoaiPqou5CNaBmxCe0JvOb_7Pl4BVna8dtRZjfnDmcKLTv2TsTyiGDfb77mHdc9VVklkdUdoXGudpeYdPkDG4213tj2ru3huWoMQ5LF18SskIQjgxQI7k-ZD5mxmguUKAAZK7JAhyuUQc0Lelh3ZgOtXjtypHrxV__wAvJ6wFWAjXceQgCpGIKlG7yrCPbr2uhVR5oOAjFI9yPPDP0I0MCn1317sc8qMNwajKym5mMO9joWIrmrsAE0e-43p4BoAZRgAejlPJlqAfVyRuoB_DZG6gH8tkbqAeOzhuoB5PYG6gHugaoB-6WsQKoB6a-G6gH7NUbqAfz0RuoB-zVG6gHltgb2AcB0ggHCIABEAEYHrEJtqPxNMRR0K-ACgGYCwHICwHgCwG4DAHYEwLQFQGAFwE&ae=1&num=1&cid=CAASEuRo3TW3059LYT1jGqKrC8aAOw&sig=AOD64_0mHPMpLznwTXZuDbPk15oGWlWoDA&client=ca-pub-7636113250813806&nb=1&adurl=http://www.vc-eng.com/%3Fgclid%3DEAIaIQobChMIpMKp9Ny47gIVE5doCh1TigdREAEYASAAEgLXJ_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=Cw5oovJUPYKT0GZOuogPTlJ6IBZ-988Reif3bjf8F4umVw5QOEAEgkNnHe2DpquGD3A2gAcXrjZoDyAEBqQJImBfvcpeQPqgDAcgDwwSqBIYCT9AJAWGl0LQtut6XbfVIW9WzFBajVNdhhwyunRiUB9CPlSOa2hQAzslTAiwi8avBnwOMfthqEgOOgtLgwz8ZagLvEJygR0y2gSLwB4fJbvFoaiPqou5CNaBmxCe0JvOb_7Pl4BVna8dtRZjfnDmcKLTv2TsTyiGDfb77mHdc9VVklkdUdoXGudpeYdPkDG4213tj2ru3huWoMQ5LF18SskIQjgxQI7k-ZD5mxmguUKAAZK7JAhyuUQc0Lelh3ZgOtXjtypHrxV__wAvJ6wFWAjXceQgCpGIKlG7yrCPbr2uhVR5oOAjFI9yPPDP0I0MCn1317sc8qMNwajKym5mMO9joWIrmrsAE0e-43p4BoAZRgAejlPJlqAfVyRuoB_DZG6gH8tkbqAeOzhuoB5PYG6gHugaoB-6WsQKoB6a-G6gH7NUbqAfz0RuoB-zVG6gHltgb2AcB0ggHCIABEAEYHrEJtqPxNMRR0K-ACgGYCwHICwHgCwG4DAHYEwLQFQGAFwE&ae=1&num=1&cid=CAASEuRo3TW3059LYT1jGqKrC8aAOw&sig=AOD64_0mHPMpLznwTXZuDbPk15oGWlWoDA&client=ca-pub-7636113250813806&nb=8&adurl=http://www.vc-eng.com/%3Fgclid%3DEAIaIQobChMIpMKp9Ny47gIVE5doCh1TigdREAEYASAAEgLXJ_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C6jHBvJUPYJC1IcKR1AbF5rTwB6OrpYlhn4Dp0fgLq_yXgZgOEAEgkNnHe2DpquGD3A2gAcSd94YDyAEJqQI4LUAYRprTPagDAcgDywSqBIICT9Dal4XnI19zj0_MVJrKLVMkWeXYlgL6uRyup7wRnFjNZp4grPIfJfEW4cgQsNsEq0LBjoUra1iBIpH0mvXsRobFCURWdeVgWDm2dbSqTo0Ao9F14ndCAx9wrH43s2S0QOOKQ3p5HFn2pBBoKc0yRfPtGFG8sVmHRGITwTG9SYlNYkfB4H0u4WhSswRTRP2hT-DTPLWFnzeToKAc5sPbNDO6sD5hrn82MV3Y1SBRKEExxVWu-GgI_wBBK8DKTdC-nOypuBQUn3-OQrmF8j5_ZrDVA2i-akpRL9z41CUCWssWkx95iTV3A0ZhyAHohQE5BCx2wj70qYCpYamRpk8vLXRfwASN_7KchAOgBi6AB6TiiHmoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BvYBwDSCAcIgAEQARgesQlGpJ_dLQO0rIAKAZgLAcgLAYAMAbgMAdgTDYgUAdAVAYAXAQ&ae=1&num=1&cid=CAASEuRoSj_5buJkpEr_qA54FvDS3g&sig=AOD64_2rWzIxqBJjzM5gZlj3nISNY_An3Q&client=ca-pub-7636113250813806&nb=9&adurl=https://id.misumi-ec.com/vona2/mech_screw/%3Futm_medium%3Ddisplay%26utm_source%3Dgdn%26utm_campaign%3D7000002%26aid%3Drmid_gdn_n_7000002%26gclid%3DEAIaIQobChMIkIOx9Ny47gIVwgjVCh1FMw1-EAEYASAAEgKa9PD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C6jHBvJUPYJC1IcKR1AbF5rTwB6OrpYlhn4Dp0fgLq_yXgZgOEAEgkNnHe2DpquGD3A2gAcSd94YDyAEJqQI4LUAYRprTPagDAcgDywSqBIICT9Dal4XnI19zj0_MVJrKLVMkWeXYlgL6uRyup7wRnFjNZp4grPIfJfEW4cgQsNsEq0LBjoUra1iBIpH0mvXsRobFCURWdeVgWDm2dbSqTo0Ao9F14ndCAx9wrH43s2S0QOOKQ3p5HFn2pBBoKc0yRfPtGFG8sVmHRGITwTG9SYlNYkfB4H0u4WhSswRTRP2hT-DTPLWFnzeToKAc5sPbNDO6sD5hrn82MV3Y1SBRKEExxVWu-GgI_wBBK8DKTdC-nOypuBQUn3-OQrmF8j5_ZrDVA2i-akpRL9z41CUCWssWkx95iTV3A0ZhyAHohQE5BCx2wj70qYCpYamRpk8vLXRfwASN_7KchAOgBi6AB6TiiHmoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BvYBwDSCAcIgAEQARgesQlGpJ_dLQO0rIAKAZgLAcgLAYAMAbgMAdgTDYgUAdAVAYAXAQ&ae=1&num=1&cid=CAASEuRoSj_5buJkpEr_qA54FvDS3g&sig=AOD64_2rWzIxqBJjzM5gZlj3nISNY_An3Q&client=ca-pub-7636113250813806&nb=0&adurl=https://id.misumi-ec.com/vona2/mech_screw/%3Futm_medium%3Ddisplay%26utm_source%3Dgdn%26utm_campaign%3D7000002%26aid%3Drmid_gdn_n_7000002%26gclid%3DEAIaIQobChMIkIOx9Ny47gIVwgjVCh1FMw1-EAEYASAAEgKa9PD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C6jHBvJUPYJC1IcKR1AbF5rTwB6OrpYlhn4Dp0fgLq_yXgZgOEAEgkNnHe2DpquGD3A2gAcSd94YDyAEJqQI4LUAYRprTPagDAcgDywSqBIICT9Dal4XnI19zj0_MVJrKLVMkWeXYlgL6uRyup7wRnFjNZp4grPIfJfEW4cgQsNsEq0LBjoUra1iBIpH0mvXsRobFCURWdeVgWDm2dbSqTo0Ao9F14ndCAx9wrH43s2S0QOOKQ3p5HFn2pBBoKc0yRfPtGFG8sVmHRGITwTG9SYlNYkfB4H0u4WhSswRTRP2hT-DTPLWFnzeToKAc5sPbNDO6sD5hrn82MV3Y1SBRKEExxVWu-GgI_wBBK8DKTdC-nOypuBQUn3-OQrmF8j5_ZrDVA2i-akpRL9z41CUCWssWkx95iTV3A0ZhyAHohQE5BCx2wj70qYCpYamRpk8vLXRfwASN_7KchAOgBi6AB6TiiHmoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BvYBwDSCAcIgAEQARgesQlGpJ_dLQO0rIAKAZgLAcgLAYAMAbgMAdgTDYgUAdAVAYAXAQ&ae=1&num=1&cid=CAASEuRoSj_5buJkpEr_qA54FvDS3g&sig=AOD64_2rWzIxqBJjzM5gZlj3nISNY_An3Q&client=ca-pub-7636113250813806&nb=7&adurl=https://id.misumi-ec.com/vona2/mech_screw/%3Futm_medium%3Ddisplay%26utm_source%3Dgdn%26utm_campaign%3D7000002%26aid%3Drmid_gdn_n_7000002%26gclid%3DEAIaIQobChMIkIOx9Ny47gIVwgjVCh1FMw1-EAEYASAAEgKa9PD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C6jHBvJUPYJC1IcKR1AbF5rTwB6OrpYlhn4Dp0fgLq_yXgZgOEAEgkNnHe2DpquGD3A2gAcSd94YDyAEJqQI4LUAYRprTPagDAcgDywSqBIICT9Dal4XnI19zj0_MVJrKLVMkWeXYlgL6uRyup7wRnFjNZp4grPIfJfEW4cgQsNsEq0LBjoUra1iBIpH0mvXsRobFCURWdeVgWDm2dbSqTo0Ao9F14ndCAx9wrH43s2S0QOOKQ3p5HFn2pBBoKc0yRfPtGFG8sVmHRGITwTG9SYlNYkfB4H0u4WhSswRTRP2hT-DTPLWFnzeToKAc5sPbNDO6sD5hrn82MV3Y1SBRKEExxVWu-GgI_wBBK8DKTdC-nOypuBQUn3-OQrmF8j5_ZrDVA2i-akpRL9z41CUCWssWkx95iTV3A0ZhyAHohQE5BCx2wj70qYCpYamRpk8vLXRfwASN_7KchAOgBi6AB6TiiHmoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BvYBwDSCAcIgAEQARgesQlGpJ_dLQO0rIAKAZgLAcgLAYAMAbgMAdgTDYgUAdAVAYAXAQ&ae=1&num=1&cid=CAASEuRoSj_5buJkpEr_qA54FvDS3g&sig=AOD64_2rWzIxqBJjzM5gZlj3nISNY_An3Q&client=ca-pub-7636113250813806&nb=1&adurl=https://id.misumi-ec.com/vona2/mech_screw/%3Futm_medium%3Ddisplay%26utm_source%3Dgdn%26utm_campaign%3D7000002%26aid%3Drmid_gdn_n_7000002%26gclid%3DEAIaIQobChMIkIOx9Ny47gIVwgjVCh1FMw1-EAEYASAAEgKa9PD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C6jHBvJUPYJC1IcKR1AbF5rTwB6OrpYlhn4Dp0fgLq_yXgZgOEAEgkNnHe2DpquGD3A2gAcSd94YDyAEJqQI4LUAYRprTPagDAcgDywSqBIICT9Dal4XnI19zj0_MVJrKLVMkWeXYlgL6uRyup7wRnFjNZp4grPIfJfEW4cgQsNsEq0LBjoUra1iBIpH0mvXsRobFCURWdeVgWDm2dbSqTo0Ao9F14ndCAx9wrH43s2S0QOOKQ3p5HFn2pBBoKc0yRfPtGFG8sVmHRGITwTG9SYlNYkfB4H0u4WhSswRTRP2hT-DTPLWFnzeToKAc5sPbNDO6sD5hrn82MV3Y1SBRKEExxVWu-GgI_wBBK8DKTdC-nOypuBQUn3-OQrmF8j5_ZrDVA2i-akpRL9z41CUCWssWkx95iTV3A0ZhyAHohQE5BCx2wj70qYCpYamRpk8vLXRfwASN_7KchAOgBi6AB6TiiHmoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BvYBwDSCAcIgAEQARgesQlGpJ_dLQO0rIAKAZgLAcgLAYAMAbgMAdgTDYgUAdAVAYAXAQ&ae=1&num=1&cid=CAASEuRoSj_5buJkpEr_qA54FvDS3g&sig=AOD64_2rWzIxqBJjzM5gZlj3nISNY_An3Q&client=ca-pub-7636113250813806&nb=8&adurl=https://id.misumi-ec.com/vona2/mech_screw/%3Futm_medium%3Ddisplay%26utm_source%3Dgdn%26utm_campaign%3D7000002%26aid%3Drmid_gdn_n_7000002%26gclid%3DEAIaIQobChMIkIOx9Ny47gIVwgjVCh1FMw1-EAEYASAAEgKa9PD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C6jHBvJUPYJC1IcKR1AbF5rTwB6OrpYlhn4Dp0fgLq_yXgZgOEAEgkNnHe2DpquGD3A2gAcSd94YDyAEJqQI4LUAYRprTPagDAcgDywSqBIICT9Dal4XnI19zj0_MVJrKLVMkWeXYlgL6uRyup7wRnFjNZp4grPIfJfEW4cgQsNsEq0LBjoUra1iBIpH0mvXsRobFCURWdeVgWDm2dbSqTo0Ao9F14ndCAx9wrH43s2S0QOOKQ3p5HFn2pBBoKc0yRfPtGFG8sVmHRGITwTG9SYlNYkfB4H0u4WhSswRTRP2hT-DTPLWFnzeToKAc5sPbNDO6sD5hrn82MV3Y1SBRKEExxVWu-GgI_wBBK8DKTdC-nOypuBQUn3-OQrmF8j5_ZrDVA2i-akpRL9z41CUCWssWkx95iTV3A0ZhyAHohQE5BCx2wj70qYCpYamRpk8vLXRfwASN_7KchAOgBi6AB6TiiHmoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BvYBwDSCAcIgAEQARgesQlGpJ_dLQO0rIAKAZgLAcgLAYAMAbgMAdgTDYgUAdAVAYAXAQ&ae=1&num=1&cid=CAASEuRoSj_5buJkpEr_qA54FvDS3g&sig=AOD64_2rWzIxqBJjzM5gZlj3nISNY_An3Q&client=ca-pub-7636113250813806&nb=8&adurl=https://id.misumi-ec.com/vona2/mech_screw/%3Futm_medium%3Ddisplay%26utm_source%3Dgdn%26utm_campaign%3D7000002%26aid%3Drmid_gdn_n_7000002%26gclid%3DEAIaIQobChMIkIOx9Ny47gIVwgjVCh1FMw1-EAEYASAAEgKa9PD_BwE


1/26/2021 Bulletin of Electrical Engineering and Informatics

https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0 4/13

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

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) 2017 0.000
Cites / Doc. (4 years) 2018 1.938
Cites / Doc. (4 years) 2019 1.531
Cites / Doc. (3 years) 2017 0.000
Cites / Doc. (3 years) 2018 1.938
Cites / Doc. (3 years) 2019 1.531
Cites / Doc. (2 years) 2017 0.000
Cites / Doc. (2 years) 2018 1.938
Cites / Doc. (2 years) 2019 1.531

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
S lf Cit 2017 0

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.

Cit Y V l

% 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
2017 8.33
2018 17 07

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

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.

2018 2019

0.2

0.4

0.6

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

2017 2018 2019

0

0.4

0.8

1.2

1.6

2

2017 2018 2019

0

100

200

2017 2018 2019

0

1

2

2017 2018 2019

6

12

18

24



1/26/2021 Bulletin of Electrical Engineering and Informatics

https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0 5/13

Metrics based on Scopus® data as of April 2020

(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value
N i bl d 2017 0

Documents Year Value
Uncited documents 2017 0
Uncited documents 2018 18
Uncited documents 2019 43
Cited documents 2017 0

← Show this widget in
your own website

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

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

70

140

70

140



1/26/2021 Bulletin of Electrical Engineering and Informatics

https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0 6/13

Adam 2 months ago

Hi 

in Scopus (https://www.scopus.com/sourceid/21100826382), it shows the coverage is until 2021.

But here says till 2019! I think it should be updated here.

reply

Ali Nadhim 5 months ago

Hi, I submit my paper in this journal before 8 months until now nothing, just in review

reply

A

Melanie Ortiz 2 months ago

Dear Adam,

Thank you very much for your comment.

All the metadata have been provided by Scopus /Elsevier in their last update sent to

SCImago, including the Coverage’s period data. The SJR for 2019 was released on 11

June 2020. We suggest you consult the Scopus database directly to see the current index

status as SJR is a static image (the update is made one time per year) of Scopus, which is

changing every day.

For further information, please contact Scopus support:

https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/scopus/

Best Regards, SCImago Team

M
SCImago Team

A



1/26/2021 Bulletin of Electrical Engineering and Informatics

https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0 7/13

Fareha Nizam 6 months ago

On Scoups website, if is showing that this journal is still indexed...

Can you please clear the doubt. 

https://www.scopus.com/sourceid/21100826382

reply

Mabrok 7 months ago

Melanie Ortiz 5 months ago

Dear Ali,

thank you for contacting us.

We are sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a

portal with scientometric indicators of journals indexed in Elsevier/Scopus. 

Unfortunately, we cannot help you with your request, we suggest you contact the journal’s

editorial staff , so they could inform you more deeply. 

Best Regards, SCImago Team

M
SCImago Team

F

Melanie Ortiz 6 months ago

Dear Fareha, thank you very much for your comment. We suggest you consult the Scopus

database directly. Keep in mind that the SJR is a static image (the update is made one

time per year) of a database (Scopus) which is changing every day. 

Best Regards, SCImago Team

M
SCImago Team

M



1/26/2021 Bulletin of Electrical Engineering and Informatics

https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0 8/13

The rank of this journal was Q2 last month, but now i can see it as Q3. My question, when will be

the next update of ranking for this journal by SJR? Thanks

reply

Saurabh Bajpai 8 months ago

Dear Team

My article published in the Bulletin of Electrical Engineering and Informatics in march 2014

eddition, is this count in sci journal

reply

Melanie Ortiz 7 months ago

Dear Mabork,

Thank you for contacting us. Our data come from Scopus, they annually send us an

update of the data. This latest SJR's update was published on June 11th, 2020. Thus, the

indicators for 2020 will be available in June 2021.

Best Regards, SCImago Team

M
SCImago Team

S

Melanie Ortiz 8 months ago

Dear Saurabh,

Thank you for contacting us. SJR is a portal with scientometric indicators of journals

indexed in Elsevier/Scopus. Unfortunately, we cannot help you with your request referring

M
SCImago Team



1/26/2021 Bulletin of Electrical Engineering and Informatics

https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0 9/13

Jérôme FOLLA 10 months ago

Please member of thé BEEI, what is the impact factor of this journal ?

Is thé journal classi�ed in Thompson and Reuters list??

Thanks..

reply

mohammed alkhafagy 10 months ago

Good night

What is the period during which the research is studied and a report is sent to the researcher, how

long is the acceptance of publishing, and the period of publication

with regard.

to the index status. We suggest you consult Scopus database (see the current status of

the journal) or other databases (like WoS) for further information. You can also check that

information in the journal’s website or contact directly with the editorial staff. Best

Regards, SCImago Team

J

Melanie Ortiz 10 months ago

Dear Jérôme, thank you very much for your comment. 

SCImago Journal and Country Rank uses Scopus data, our impact indicator is the SJR.

Check out our web to localize the journal. We suggest you to consult the Journal Citation

Report for other indicators (like Impact Factor) with a Web of Science data source. Best

Regards, SCImago Team

M
SCImago Team

M



1/26/2021 Bulletin of Electrical Engineering and Informatics

https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0 10/13

reply

Duke 2 months ago

I submitted my paper to them, and �nally got accepted after 6months.

The editor was not responsive at all.

I suggest you to avoid this journal, as my previous experience with other journals were much

better.

jack 1 year ago

I have sent several emails to this journal over the last 7 months but so far received no response. I

don't know now what to do. Can I send my article to another journal without withdrawing?

Do not submit your article to this journal!

reply

D

Melanie Ortiz 10 months ago

Dear Mohammed,

thank you for contacting us.

We are sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a

portal with scientometric indicators of journals indexed in Elsevier/Scopus. 

Unfortunately, we cannot help you with your request, we suggest you to visit the journal's

homepage or contact the journal’s editorial staff , so they could inform you more deeply. 

Best Regards, SCImago Team

M
SCImago Team

J



1/26/2021 Bulletin of Electrical Engineering and Informatics

https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0 11/13

Handrils 12 months ago

Hi Jack, You Should submit your paper through the OJS, not submitting via email

Heru Santoso Wahito Nugroho 1 year ago

I think you should submit article through online submission (not via email)

thank you

Muhamad 1 year ago

Hi, Jack. How long did they take to return the peer-review feedback to you?

H

H

Melanie Ortiz 1 year ago

Dear Heru, thanks for your participation! Best Regards, SCImago Team

M
SCImago Team

M

Melanie Ortiz 1 year ago

Dear Jack,

thank you for contacting us.

Sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a portal with

scientometric indicators of journals indexed in Elsevier/Scopus. 

Unfortunately, we cannot help you with your request, we suggest you to contact the

M
SCImago Team



1/26/2021 Bulletin of Electrical Engineering and Informatics

https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0 12/13

Leave a comment

Name  

Email
(will not be published)

 

Submit

The users of Scimago Journal & Country Rank have the possibility to dialogue through comments linked to a

speci�c journal. The purpose is to have a forum in which general doubts about the processes of publication in the

journal, experiences and other issues derived from the publication of papers are resolved. For topics on particular

articles, maintain the dialogue through the usual channels with your editor.

reCAPTCHA
I'm not a robot

Privacy  - Terms

journal’s editorial staff , so they could inform you more deeply. 

Best Regards, SCImago Team

https://www.google.com/intl/en/policies/privacy/
https://www.google.com/intl/en/policies/terms/


1/26/2021 Bulletin of Electrical Engineering and Informatics

https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0 13/13

Developed by:

 

Powered by:

Follow us on @ScimagoJR
 

Scimago Lab, Copyright 2007-2020. Data Source: Scopus®

http://www.scimagolab.com/
http://www.scopus.com/
https://twitter.com/ScimagoJR
http://www.scimagolab.com/
http://www.scopus.com/


Bulletin of Electrical Engineering and Informatics  

Vol. 9, No. 3, June 2020, pp. 956~963 

ISSN: 2302-9285, DOI: 10.11591/eei.v9i3.2014      956 

  

Journal homepage: http://beei.org 

Performance evaluation of low-cost IoT based  

chlorophyll meter 
 

 

Heri Andrianto1, Suhardi2, Ahmad Faizal3 

1,2School of Electrical Engineering and Informatics, Institut Teknologi Bandung, Indonesia 
3School of Life Sciences and Technology, Institut Teknologi Bandung, Indonesia 

 

 

Article Info  ABSTRACT 

Article history: 

Received Aug 4, 2019 

Revised Oct 23, 2019 

Accepted Feb 4, 2020 

 

 Nutrient deficiencies in plants can be identified using a chlorophyll meter. 

However, current chlorophyll meters are still expensive and have many 

disadvantages. In this paper, a low-cost IoT-based chlorophyll meter has 
been developed. The performance of a low-cost IoT-based chlorophyll meter 

has been compared with the performance of a spectrophotometer  

(SP-3000nano) and a commercial chlorophyll meter (SPAD-502). A low-cost 

IoT-based chlorophyll meter has been functioning properly which is able to 

measure the chlorophyll content of plants in the field, get positions based  
on GPS satellites, store data in a memory module, and send data to  

the service system platform. The test results showed the coefficient  

of determination (R2) between SPAD-502 values and low-cost IoT-based 

chlorophyll meter values is 0.9705, this shows a significant correlation.  

An IoT-based chlorophyll meter can be used as a cheap alternative to  
the SPAD-502 chlorophyll meter. 
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1. INTRODUCTION 

Communication and information technology will facilitate farmers to explore innovative ways to 

minimize risks and to increase production [1]. Recently, Internet of Things (IoT) as one part  

of communication and information technology is developing rapidly and has been widely applied in various 

fields, such as in agriculture. The IoT is a combination of all the "things" by using the internet as  

the backbone of a communication system to build intelligent interactions between people and objects around 

them [2, 3]. Most IoT technology solutions in the field of agro-industry and the environment focus on 

monitoring (62%), controls (25%), logistics (7%), and predictions (6%) [4] 

In field of agriculture, the nitrogen content in the soil can be determined through the chlorophyll 

content of plant leaves, because nitrogen content is strongly related to chlorophyll content  [5, 6].  

Sensor technology can be used to detect the chlorophyll content of plant leaves based on the ability of the 

leaves to absorb, transmit and reflect light [7]. This technology has been applied to spectrophotometer [8, 9] 

and chlorophyll meter [10-14]. Spectrophotometer can be used to analyze chlorophyll pigments in extracted 

plant leaves, but this method has disadvantages such as destructive, tiring and time consuming  [13].  

This device is not only expensive but also has a large size therefore it is only used in laboratories. 

Meanwhile, between fields and the laboratories are generally separated by long distances  [15].  

Therefore, carrying the leaves of plants from field to the laboratory becomes ineffective and inefficient.  

https://creativecommons.org/licenses/by-sa/4.0/
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A chlorophyll meter allows non-destructive measurement of chlorophyll content in the field, 

however chlorophyll meters available on the market are still expensive. Van Den Berg and Perkins [16] have 

reported that a portable chlorophyll meter (CCM-200) is an effective, rapid, and non-destructive devices for 

estimating the chlorophyll content in sugar maple leaves  during the growing season.  Another chlorophyll 

meter is SPAD-502, it is the most widely used chlorophyll meter [7]. Several studies have been conducted to 

measure the chlorophyll content of various plants using SPAD-502 [10, 17-21]. The chlorophyll content in 

leaves is expressed in Chlorophyll Content Index (CCI) unit or Soil Plant Analysis Development (SPAD) 

unit. Chlorophyll content of plant leaves in the CCI unit is calculated using  [22]: 

 

CCI =
% transmission IR

% transmission RED
 (1) 

 

Conversion from CCI to SPAD is calculated using [22]: 

 

SPAD = k log(CCI) + c (2) 

 

Where: 

k: Confidential slope coefficient 

c: Confidential offset value 

 

As an example, computational processes for calculating the amount of Nitrogen (N) fertilizer that 

must be given to plants (corn and wheat) consists of calculating the average value of chlorophyll content 

from the field and calculating chlorophyll content from the reference area where N levels are high.  

N recommendation for plants (corn and wheat) is calculated using  [23-25]: 

 

N = 6 + (7 x D) (3) 

 

Where: 

N = N (lb/A) needed at Feekes 5 for optimal growth 

D = The difference between the average chlorophyll measurements from the agricultural land and the 

reference areas that have high N levels (in a SPAD unit) 

 

 

2. RELATED WORKS 

Several studies on the design and realization of a low-cost chlorophyll meter have been carried out. 

Takeuchi et al [26] reported the development of a simple PAM chlorophyll fluorometer for monitoring 

vegetation conditions using a Programmable Logic Contro ller (PLC) and a computer. Maleki et al [27] 

reported the development of a device to measure nitrogen content in lettuce plants using the TCS230 sensor. 

Lamb et al [28] reported the development of a fluorometers based on LED for quantification of chlorophy ll 

in the field and in the laboratory. Sookchalearn and Abdullakasim [29] reported the development of a tool to 

measure the chlorophyll content of cassava plants using TCS230 sensor and added a Global Position System 

(GPS) module to get a location when measuring chlorophyll content of plant leaves in the field.  

Limitations of previous studies, namely  requires expensive costs  [26], destructive [28], no data sending 

facility to the server for agricultural data management [26-29], no data storage facility in non volatile 

memory therefore data will be lost if the power is turned off [26-29], no data location based on GPS  

satellites [26-28], and no interface to external devices  [26-28].  

New innovations are needed on chlorophyll meter devices to meet user need s and provide solutions 

to the current limitations of chlorophyll meters, namely by applying IoT technology, storage facility,  

location based on GPS satellites and data sending facility to the service system platform for agricultural data 

management. This study is primarily interested in design and realization of a low-cost IoT-based chlorophyll 

meter for collecting chlorophyll content and location data from the field and send it to the service system 

platform. The performance of a low-cost IoT-based chlorophyll meter is also compared to more expensive 

chlorophyll meter (SPAD-502) and spectrophotometer (SP-3000nano).  

 

 

3. RESEARCH METHOD  

The research method consists of four stages, namely designing IoT-based service system 

architecture for monitoring plant nutrition deficiencies (Figure 1), developing low cost IoT-based chlorophyll 

meter, testing the low cost IoT-based chlorophyll meter and evaluating the performance of a low cost  
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IoT-based chlorophyll meter. The first stage is designing IoT-based service system architecture for 

monitoring plant nutrition deficiencies. The IoT-based service system architecture for monitoring plant 

nutrition deficiencies consists of IoT-based chlorophyll meters, wireless access points, service system 

platforms and remote monitoring devices. In this system, farmers can measure the chlorophyll content  

of plant leaves, mark a location based on GPS satellites at the time of measurement in the field and send data 

to the service system platform using an IoT-based chlorophyll meter. The low-cost IoT-based chlorophyll 

meter uses the API Key as an ID to enter and communicate with the service system platform. This system can 

be used for effective and efficient agriculture because it only requires one IoT-based chlorophyll meter 

device to collect data rather than installing multiple sensors in the field, such as in the Wireless Sensor 

Network system (WSN) [30-31].  
 

 

 
 

Figure 1. An IoT-based service system architecture for monitoring plant nutrition deficiencies  

 

 

3.1. Developing a low-cost IoT-based chlorophyll meter 

The second stage is developing a low cost IoT-based chlorophyll meter. Low cost IoT based 

chlorophyll meter devices consist of NodeMCU, red and infrared LEDs, spectral sensor (TSL2561),  

GPS module (GPS6MV2), LCD module, pushbutton, and memory module. Table 1 shows connection  

of NodeMCU pins with other components. Figure 2 shows an IoT based chlorophyll meter device  

that has been developed. 
 
 

Table 1. Connection of NodeMCU pins with other components  
NodeMCU Pins  LCD Module TSL2561 Sensor Memory Module GPS6MV2 PushButton 

D0     D0 

D1 SCL SCL    
D2 SDA SDA    
D5   SCK   
D6   MISO   

D7   MOSI   
D8   CS   
D9    TX  

D10    RX  

 

 

 
 

Figure 2. IoT based chlorophyll meter realization 
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3.2. IoT-based chlorophyll meter flowchart 

Main program flowchart (Figure 3), starting with the process of initializing the components,  

then selecting the online or offline mode. If offline mode is selected, then the data will be stored  

in the memory module when the button is pressed. If online mode is selected, then the data will be sent  

to the database server when the button is pressed. Sub program flowchart (Figure 4) to obtain chlorophyll 

content and location based on GPS satellites starting with the process of obtaining positions based on GPS 

satellites (Long and Lat), reading the intensity of red and infrared light transmitted by the leaf on the spectral 

sensor, and calculating the CCI values. Finaly, CCI, Long and Lat are displayed on the LCD.  

 

 

  
 

Figure 3. Flowchart of main program 

 

Figure 4. Flowchart of process 

CCI and GPS 

 

 

4. RESULTS AND DISCUSSION  

A low-cost IoT-based chlorophyll meter testing has been conducted by comparing the performance 

of a low-cost IoT-based chlorophyll meter with a chlorophyll meter (SPAD-502) and a spectrophotometer 

(SP-3000nano). Measurements of chlorophyll content were conducted on the leaves of maniltoa grandiflora 

(young leaves, adult leaves and old leaves). The leaf chlorophyll content was measured using a low-cost  

IoT-based chlorophyll meter and a SPAD-502 at four different positions (Figure 5) and repeated five times 

which were then taken the average value. We have also measured the leaf chlorophyll content using  

a spectrophotometer (Figure 6). As shown in Figure 7 to Figure 9, the measuring chlorophyll content results 

using a spectrophotometer, a SPAD-502 and a low-cost IoT-based chlorophyll meter are strongly correlated. 

It can be concluded that young leaves have less chlorophyll content than mature leaves and old leaves.  

The leaves that contain the most chlorophyll are old leaves. As chloro phyll is linearly correlated with 
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nitrogen, young leaves have less nitrogen content than mature leaves and old leaves. Young leaves need more 

nitrogen than mature leaves and old leaves. 

 

 

  
 

Figure 5. Measurement of chlorophyll content in four 

positions 

 

Figure 6. Measurement of chlorophyll content 

through Leaf extract 

 

 

  
 

Figure 7. Measurement of chlorophyll content using 

Spectrophotometer 

 

Figure 8. Measurement of chlorophyll content using 

SPAD-502 
 
 

 
 

Figure 9. Measurement of chlorophyll content using low-cost IoT-based chlorophyll meter 

 

 

The strength of the correlation between chlorophyll content measurement using a low-cost  

IoT-based chlorophyll meter and a SPAD-502 is assessed using the coefficient of determination (R2).  

From the test results, we obtained an R2 of 0.9705 (Figure 10), this shows a very strong correlation between 

low-cost IoT-based chlorophyll meter values and SPAD-502 values. A low-cost IoT-based chlorophyll  

meter has been used successfully to measure chlorophyll content, these results in accordance with other 

reports [13, 27, 29, 32]. 
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Figure 10. Correlations between SPAD values and IoT-based Chlorophyll meter in the leaves  

of maniltoa grandiflora 

 

 

Testing of a sensor module, a memory module, and an LCD module is conducted by inserting leaf in 

a low-cost IoT-based chlorophyll meter and pressing a button to save data into memory and send data to  

the server. Test results show the device has worked well, chlorophyll content of plant leaves and location 

based on GPS satellites can be displayed on the LCD, stored in memory and sent to the server.  

Figure 11 shows the data displayed on the LCD and data in the form of text files stored in memory. 

 

 

 

 

 

Figure 11. Memory module and LCD test results   
 
 

Testing of communication between IoT-based chlorophyll meter device and service system 

platforms has been conducted by sending chlorophyll content and location based on GPS satellites data from 

a low-cost IoT-based chlorophyll meter to the service system platform. Figure 12 shows data received by  

the service system platform is displayed on monitor page (http://e-agriculture.net/). 
 
 

 
 

Figure 12. Data from a low-cost IoT-based chlorophyll meter is displayed on the monitor page 
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5. CONCLUSION 

The results have shown that low-cost IoT-based chlorophyll meter are functioning properly,  

which is able to measure chlorophyll content, get location, display data on the LCD, store data in memory, 

and send data to the service system platform. A strong correlation was obtained between measurements of 

chlorophyll content using IoT-based chlorophyll meters, SPAD-502 and spectrophotometer. The test results 

showed a significant relationship between SPAD-502 values and low-cost IoT-based chlorophyll meter 

values. Therefore, IoT-based chlorophyll meter can be used as a cheap alternative to SPAD-502 chlorophyll 

meter. In our future work, the data collected in the database server will be processed for the purpose  

of providing fertilizer recommendations to plants. In addition, the performance of a service system platform 

to monitor the chlorophyll content of plants (http://e-agriculture.net/) will be evaluated. 
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