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ICIEE 2022ICIEE 2022
International Conference on Informatics Electrical and

Electronics

 

Department of Electrical Engineering, Universitas Sultan Ageng Tirtayasa in collaboration with
Department of Electrical Engineering, Universitas Nahdlatul Ulama Yogyakarta sincerely invite
you to the International Conference on Informatics Electrical and Electronics (ICIEE 2022). The
aim of this event is to provide an opportunity to present and share the most current research in
Electrical, Electronics, Information Technology, and Engineering Research.

We invite you to join hundreds of fellow researchers, academicians, scientists, and engineers in
three days of innovation and creativity. Submit and share your best and original work related to
the respective conference's topic.
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ICIEE 2022 has been listed in IEEE Conference Call with the conference record number 55596.
Accepted and presented papers will be submitted for possible inclusion into IEEE Xplore, subject
to meeting IEEE Xplore scope and quality requirements.

Date of Conference: October 5-7th, 2022

Keynote Speakers

Prof. Chii-Wann Lin
(National Taiwan University, Taiwan)

SCOPUS ID: 56148212600 (https://www.scopus.com/authid/detail.uri?authorId=56148212600)

More Info (http://bme.ntu.edu.tw/english/introduction/faculty/faculty_ChiiWannLin.php)

Prof. Josaphat Tetuko Sri Sumantyo
(Chiba University, Japan)

SCOPUS ID: 55802422900 (https://www.scopus.com/authid/detail.uri?authorId=55802422900)

More Info (https://www.chiba-u.ac.jp/e/campus-life/voice/voice03.html)

https://www.scopus.com/authid/detail.uri?authorId=56148212600
http://bme.ntu.edu.tw/english/introduction/faculty/faculty_ChiiWannLin.php
https://www.scopus.com/authid/detail.uri?authorId=55802422900
https://www.chiba-u.ac.jp/e/campus-life/voice/voice03.html
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Scientific Committee
1. Prof.Dr. Bernd Noche (Universitat Duisburg Essen, Germany)
    Scopus ID : 36069687900 (https://www.scopus.com/authid/detail.uri?authorId=36069687900) |
2. Prof. Manuchehr Soleimani (University of Bath, United Kingdom)
    Scopus ID : 8395838500 (https://www.scopus.com/authid/detail.uri?authorId=8395838500) |
Orchid ID: 0000-0002-6341-9592 (https://orcid.org/0000-0002-6341-9592) | Google Scholar
(https://scholar.google.com/citations?user=9sLa3S8AAAAJ&hl=en)
3. Prof. Elhadj Dogheche (Université Polytechnique Hauts-de-France ,France)
    Scopus ID : 7003437943 (https://www.scopus.com/authid/detail.uri?authorId=7003437943) |
Orchid ID: 0000-0003-2703-318X (https://orcid.org/0000-0003-2703-318X) | Google Scholar
(https://scholar.google.fr/citations?user=V-z98A0AAAAJ&hl=fr)
4. Prof. Ir. Sunarno, M.Eng., Ph.D.(Universitas Gadjah Mada, Indonesia)
     Scopus ID : 36161472300 (https://www.scopus.com/authid/detail.uri?
origin=resultslist&authorId=36161472300&zone=) | Orchid ID: 0000-0003-3583-3945
(https://orcid.org/0000-0003-3583-3945) | Google Scholar (https://scholar.google.com/citations?
hl=en&user=tEOHAUoAAAAJ)
5. Prof. Rosni Abdullah (Universiti Sains Malaysia, Malaysia)
      Scopus ID : 7004462407 (https://www.scopus.com/authid/detail.uri?authorId=7004462407) |
Orchid ID: 0000-0002-3061-5837 (https://orcid.org/0000-0002-3061-5837) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=NpkICisAAAAJ)
6. Prof. Dr.-Ing Hendro Wicaksono (Jacobs University, Germany)
      Scopus ID : 36447071900 (https://www.scopus.com/authid/detail.uri?authorId=36447071900)
| Orchid ID: 0000-0001-5518-3375 (https://orcid.org/0000-0001-5518-3375)
7. Prof. Sunny Joseph Kalayathankal (Jyothi Engineering College, India)
      Scopus ID : 35279950300 (https://www.scopus.com/authid/detail.uri?authorId=35279950300)
| Orchid ID: 0000-0002-0680-1031 (https://orcid.org/0000-0002-0680-1031) | Google Scholar
(https://scholar.google.com/citations?user=gplbqTAAAAAJ&hl=en)
8. Prof. Dr. Wahyu Widada. (Indonesian National Institute of Aeronautics and Space, Indonesia)

Prof. Hadi Suyono
(Brawijaya University, Indonesia)

SCOPUS ID: 6701364976 (https://www.scopus.com/authid/detail.uri?authorId=6701364976)

More Info (https://hadisuyono.id/)

https://www.scopus.com/authid/detail.uri?authorId=36069687900
https://www.scopus.com/authid/detail.uri?authorId=8395838500
https://orcid.org/0000-0002-6341-9592
https://scholar.google.com/citations?user=9sLa3S8AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=7003437943
https://orcid.org/0000-0003-2703-318X
https://scholar.google.fr/citations?user=V-z98A0AAAAJ&hl=fr
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=36161472300&zone=
https://orcid.org/0000-0003-3583-3945
https://scholar.google.com/citations?hl=en&user=tEOHAUoAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=7004462407
https://orcid.org/0000-0002-3061-5837
https://scholar.google.com/citations?hl=en&user=NpkICisAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=36447071900
https://orcid.org/0000-0001-5518-3375
https://www.scopus.com/authid/detail.uri?authorId=35279950300
https://orcid.org/0000-0002-0680-1031
https://scholar.google.com/citations?user=gplbqTAAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=6701364976
https://hadisuyono.id/


8/3/23, 1:38 PM ICIEE 2022

https://iciee.untirta.ac.id 4/10

    Scopus ID : 6507177574 (https://www.scopus.com/authid/detail.uri?authorId=6507177574)
9. Prof. Dr. Tumiran (Gadjah Mada University, Indonesia)
    Scopus ID : 24279155800 (https://www.scopus.com/authid/detail.uri?authorId=24279155800 )
| Google Scholar (https://scholar.google.com/citations?hl=en&user=Q39ugpYAAAAJ)
10. Prof. Ikhwana Elfitri, Ph.D., (Universitas Andalas, Indonesia)
      Scopus ID : 37049893900 (https://www.scopus.com/authid/detail.uri?authorId=37049893900)
| Orchid ID: 0000-0003-2303-0512 (https://orcid.org/0000-0003-2303-0512) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=6MASRFEAAAAJ)
11. Prof. Dr.-Ing. Mudrik Alaydrus (Universitas Mercu Buana, Indonesia)
    Scopus ID : 6505863303 (https://www.scopus.com/authid/detail.uri?authorId=6505863303) |
Orchid ID: 0000-0002-2195-1230 (https://orcid.org/0000-0002-2195-1230) | Google Scholar
(https://scholar.google.com/citations?user=9cTC6r8AAAAJ&hl=en)
12. Prof. Dr. rer.pol.Ir.H.Didik Notosudjono Msc. (Universitas Pakuan, Indonesia)
    Scopus ID : 57201078972 (https://www.scopus.com/authid/detail.uri?authorId=57201078972) |
Orchid ID: 0000-0002-7329-0892 (https://orcid.org/0000-0002-7329-0892) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=eGuxUxcAAAAJ)
13. Prof. Dr. Eng. Wisnu Jatmiko S.T., M.Kom. (Universitas Indonesia, Indonesia)
    Scopus ID : 8568432600 (https://www.scopus.com/authid/detail.uri?authorId=8568432600) |
Orchid ID: 0000-0002-0530-7955 (https://orcid.org/0000-0002-0530-7955) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=INnE42kAAAAJ)
14. Prof. Dr. Syamsir Abduh (Universitas Trisakti, Indonesia)
    Scopus ID : 24278409600 (https://www.scopus.com/authid/detail.uri?authorId=24278409600) |
Google Scholar (https://scholar.google.com/citations?hl=en&user=XfH1Pd0AAAAJ)
15. Prof. Dr. Ir. Bambang Sujanarko, M.M (Universitas Jember, Indonesia)
    Scopus ID : 53985594900 (https://www.scopus.com/authid/detail.uri?authorId=53985594900) |
Orchid ID: 0000-0001-7276-0103 (https://orcid.org/0000-0001-7276-0103) | Google Scholar
(https://scholar.google.com/citations?user=YbzWvYgAAAAJ&hl=en)
16. Prof. Dr. Ir. Dadang Gunawan, M.Eng. (Universitas Indonesia, Indonesia)
    Scopus ID : 6602373768 (https://www.scopus.com/authid/detail.uri?authorId=6602373768) |
Orchid ID: 0000-0002-6990-082X (https://orcid.org/0000-0002-6990-082X) | Google Scholar
(https://scholar.google.co.id/citations?user=FKGA5b0AAAAJ&hl=id)
17. Prof. Drs. Herman Dwi Surjono, M.Sc.,MT.,Ph.D. (Universitas Negeri Yogyakarta)
    Scopus ID : 22735767700 (https://www.scopus.com/authid/detail.uri?authorId=22735767700) |
Orchid ID: 0000-0002-2720-2206 (https://orcid.org/0000-0002-2720-2206) | Google Scholar
(https://scholar.google.com/citations?user=rd310ZAAAAAJ&hl=en)
18. Dr Ali Abdulrazzaq (University of Mosul, Iraq)
    Scopus ID : 54934584900 (https://www.scopus.com/authid/detail.uri?authorId=54934584900) |
Orchid ID: 0000-0003-3108-9098 (https://orcid.org/0000-0003-3108-9098) | Google Scholar
(https://scholar.google.com/citations?user=Tua8KYwAAAAJ&hl=en)
19. Dr. Azlan Osman (Universiti Sains Malaysia, Malaysia)
      Scopus ID : 50861688800 (https://www.scopus.com/authid/detail.uri?authorId=50861688800)
| Orchid ID: 0000-0002-5491-2756 (https://orcid.org/0000-0002-5491-2756) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=feuZdkMAAAAJ)
20. Dr. Iznan H. Hasbullah (Universiti Sains Malaysia, Malaysia)
      Scopus ID : 55339219700 (https://www.scopus.com/authid/detail.uri?authorId=55339219700)

https://www.scopus.com/authid/detail.uri?authorId=6507177574
https://www.scopus.com/authid/detail.uri?authorId=24279155800
https://scholar.google.com/citations?hl=en&user=Q39ugpYAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=37049893900
https://orcid.org/0000-0003-2303-0512
https://scholar.google.com/citations?hl=en&user=6MASRFEAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=6505863303
https://orcid.org/0000-0002-2195-1230
https://scholar.google.com/citations?user=9cTC6r8AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57201078972
https://orcid.org/0000-0002-7329-0892
https://scholar.google.com/citations?hl=en&user=eGuxUxcAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=8568432600
https://orcid.org/0000-0002-0530-7955
https://scholar.google.com/citations?hl=en&user=INnE42kAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=24278409600
https://scholar.google.com/citations?hl=en&user=XfH1Pd0AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=53985594900
https://orcid.org/0000-0001-7276-0103
https://scholar.google.com/citations?user=YbzWvYgAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=6602373768
https://orcid.org/0000-0002-6990-082X
https://scholar.google.co.id/citations?user=FKGA5b0AAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=22735767700
https://orcid.org/0000-0002-2720-2206
https://scholar.google.com/citations?user=rd310ZAAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=54934584900
https://orcid.org/0000-0003-3108-9098
https://scholar.google.com/citations?user=Tua8KYwAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=50861688800
https://orcid.org/0000-0002-5491-2756
https://scholar.google.com/citations?hl=en&user=feuZdkMAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=55339219700
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| Orchid ID: 0000-0002-2275-3201 (https://orcid.org/0000-0002-2275-3201) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=0T6m8gwAAAAJ)
21. Dr. Leau Yu Beng (Universiti Malaysia Sabah, Malaysia)
      Scopus ID : 56523313300 (https://www.scopus.com/authid/detail.uri?authorId=56523313300)
| Orchid ID: 0000-0002-5386-2734 (https://orcid.org/0000-0002-5386-2734) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=-KxXg0sAAAAJ)
22. Dr Marlin Baidillah (Chiba University, Japan)
      Scopus ID : 51061250100 (https://www.scopus.com/authid/detail.uri?authorId=51061250100)
| Orchid ID: 0000-0001-7876-2206 (https://orcid.org/0000-0001-7876-2206) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=8-W6l2YAAAAJ)
23. Dr Raja Kumar Murugesan (Taylor's University, Malaysia)
      Scopus ID : 57198406478 (https://www.scopus.com/authid/detail.uri?authorId=57198406478)
| Orchid ID: 0000-0001-9500-1361 (https://orcid.org/0000-0001-9500-1361) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=dWWPvh8AAAAJ)
24. Dr. Tofael Ahamed (Tsukuba University, Japan)
    Scopus ID : 9269729600 (https://www.scopus.com/authid/detail.uri?authorId=9269729600) |
Orchid ID: 0000-0002-4610-5698 (https://orcid.org/0000-0002-4610-5698) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=sTNgUYYAAAAJ)
25. Shafiq Ul Rehman Ph.D (Singapore University of Technology and Design, Singapore)
      Scopus ID : 56521584400 (https://www.scopus.com/authid/detail.uri?authorId=56521584400)
| Orchid ID: 0000-0003-2266-218X (https://orcid.org/0000-0003-2266-218X) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=cnB_QF8AAAAJ)
26. Dr Arbai Yusuf (C-Tech Labs Edwar Technology, Indonesia)
      Scopus ID : 55599124500 (https://www.scopus.com/authid/detail.uri?authorId=55599124500)
| Orchid ID: 0000-0003-2756-7771 (https://orcid.org/0000-0003-2756-7771) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=AUyIkGoAAAAJ)
27. Dr. Ali Hanafiah Rambe, ST., MT. (Universitas Sumatera Utara, Indonesia)
      Scopus ID : 57201151701 (https://www.scopus.com/authid/detail.uri?authorId=57201151701)
| Orchid ID: 0000-0003-0554-8908 (https://orcid.org/0000-0003-0554-8908) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=FsrlbMkAAAAJ)
28. Dr. Hermawan, DEA. (Universitas Diponegoro, Indonesia)
      Scopus ID : 24447996500 (https://www.scopus.com/authid/detail.uri?authorId=24447996500)
| Google Scholar (https://scholar.google.com/citations?hl=en&user=FaMTKnIAAAAJ)
29. Dr. Eng. Muhammad Ilhamdi Rusydi (Universitas Andalas, Indonesia)
      Scopus ID : 56202284900 (https://www.scopus.com/authid/detail.uri?authorId=56202284900)
| Orchid ID: 0000-0001-7529-1584 (https://orcid.org/0000-0001-7529-1584) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=UYZFubgAAAAJ)
30. Dr. Ir. Sholeh Hadi Pramono (Universitas Brawijaya, Indonesia)
      Scopus ID : 56524436200 (https://www.scopus.com/authid/detail.uri?authorId=56524436200)
| Orchid ID: 0000-0003-4399-284X (https://orcid.org/0000-0003-4399-284X) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=_6cwZzQAAAAJ)
31. Dr. Ir. Yuli Kurnia Ningsih, MT. (Universitas Trisakti, Indonesia)
      Scopus ID : 55096951900 (https://www.scopus.com/authid/detail.uri?authorId=55096951900)
| Orchid ID: 0000-0002-1940-9143 (https://orcid.org/0000-0002-1940-9143) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=MGptXbkAAAAJ)

https://orcid.org/0000-0002-2275-3201
https://scholar.google.com/citations?hl=en&user=0T6m8gwAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=56523313300
https://orcid.org/0000-0002-5386-2734
https://scholar.google.com/citations?hl=en&user=-KxXg0sAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=51061250100
https://orcid.org/0000-0001-7876-2206
https://scholar.google.com/citations?hl=en&user=8-W6l2YAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57198406478
https://orcid.org/0000-0001-9500-1361
https://scholar.google.com/citations?hl=en&user=dWWPvh8AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=9269729600
https://orcid.org/0000-0002-4610-5698
https://scholar.google.com/citations?hl=en&user=sTNgUYYAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=56521584400
https://orcid.org/0000-0003-2266-218X
https://scholar.google.com/citations?hl=en&user=cnB_QF8AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=55599124500
https://orcid.org/0000-0003-2756-7771
https://scholar.google.com/citations?hl=en&user=AUyIkGoAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57201151701
https://orcid.org/0000-0003-0554-8908
https://scholar.google.com/citations?hl=en&user=FsrlbMkAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=24447996500
https://scholar.google.com/citations?hl=en&user=FaMTKnIAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=56202284900
https://orcid.org/0000-0001-7529-1584
https://scholar.google.com/citations?hl=en&user=UYZFubgAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=56524436200
https://orcid.org/0000-0003-4399-284X
https://scholar.google.com/citations?hl=en&user=_6cwZzQAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=55096951900
https://orcid.org/0000-0002-1940-9143
https://scholar.google.com/citations?hl=en&user=MGptXbkAAAAJ
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32. Dr. Ir. Yuyu Wahyu, MT. (Indonesian Institute of Science, Indonesia)
      Scopus ID : 24825354300 (https://www.scopus.com/authid/detail.uri?authorId=24825354300)
| Orchid ID: 0000-0002-5804-188X (https://orcid.org/0000-0002-5804-188X) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=Fg8ruD0AAAAJ)
34. Ir. Gunawan Wibisono, M.Sc., Ph.D (Universitas Indonesia, Indonesia)
      Scopus ID : 57202373224 (https://www.scopus.com/authid/detail.uri?authorId=57202373224)
| Orchid ID: 0000-0003-0755-7488 (https://orcid.org/0000-0003-0755-7488) | Google Scholar
(https://scholar.google.com/citations?hl=en&user=5NKcoyYAAAAJ)
35. Muhammad Reza, Ph.D. (Telkom University, Indonesia)
      Scopus ID : 57189065535 (https://www.scopus.com/authid/detail.uri?authorId=57189065535)
| Google Scholar (https://scholar.google.com/citations?user=-JFrZooAAAAJ&hl=en)

Honorary Chair
Prof. Dr. H. Fatah Sulaiman, ST, MT.
Rector – Universitas Sultan Ageng Tirtayasa

General Chair
Dr. Romi Wiryadinata, M.Eng.
Head of Electrical Engineering Department - Universitas Sultan Ageng Tirtayasa

Technical Program
1. Prof. Dr. Ir. Supriyanto, M.Sc., IPM. (UNTIRTA)
2. Dr. Alimuddin, S.T., M.M., M.T. (UNTIRTA)
3. Dr. Siswo Wardoyo, M.Eng. (UNTIRTA)
4. Dr. Suhendar, S.Pd., M.T. (UNTIRTA)
5. Imamul Muttakin, M.Eng., Ph.D. (UNTIRTA)
6. Dr.Eng. Rocky Alfanz. (UNTIRTA)
7. Bledug Kusuma Prasaja Mosdradjad, M.T. (UNU)
8. Ir. Deria Pravitasari, S.T., M.Eng., IPM. (Universitas Tidar)
9. Dr. Eng. Diah Permata S.T., M.T. (Universitas Lampung)
10. Dr. Misbahuddin, S.T., M.T. (Universitas Mataram)

Publication
1. Dr.Eng Teguh Firmansyah (UNTIRTA)
2. Yana Hendriana, M.Eng. (UNU)
3. Fadil Muhammad, M.T. (UNTIRTA)

Local Program
1. Dr. Ing. M. Iman Santoso. (UNTIRTA)
2. Masjudin, M.Eng. (UNTIRTA)
3. Medi Yanuarto, S.T. (UNU)

https://www.scopus.com/authid/detail.uri?authorId=24825354300
https://orcid.org/0000-0002-5804-188X
https://scholar.google.com/citations?hl=en&user=Fg8ruD0AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57202373224
https://orcid.org/0000-0003-0755-7488
https://scholar.google.com/citations?hl=en&user=5NKcoyYAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57189065535
https://scholar.google.com/citations?user=-JFrZooAAAAJ&hl=en
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Sponsorship
1. Anggoro Suryo Pramudyo, M.Kom. (UNTIRTA)
2. Dr. Ir. Wahyuni Martiningsih (UNTIRTA)
3. Ir. Ri Munarto, M.Eng. (UNTIRTA)
4. Rian Fahrizal, S.T., M.Eng. (UNTIRTA)
5. Heri Haryanto, S.T., M.T. (UNTIRTA)
6. HM. Hartono, S.T., M.T. (UNTIRTA)
7. H. Alief Maulana, S.T., M.T. (UNTIRTA)

Treasurer
1. Dr. Irma Saraswati(UNTIRTA)
2. Ceri Ahendyarti, M.Eng.(UNTIRTA)
3. Feri Febria Laksana, M.Kom.(UNTIRTA)

Secretary
1. Dina Estining Tyas Lufianawati, M.T.(UNTIRTA)
2. Lilis Kurniasari, S.T., M.Kom.(UNTIRTA)

Media
Cakra Adipura W, M.T.(UNTIRTA)

(https://easychair.org/conferences/?conf=iciee2022)

Template (https://www.ieee.org/conferences/publishing/templates.html)
Author Guidelines (https://easychair.org/help/how_to_submit)

Reviewers Guidelines
(https://drive.google.com/file/d/14qPz7p_zZilmuc1AIGvYvS1P0VHueCy4/view?

usp=sharing)
Final Submission Instruction

(https://drive.google.com/file/d/1X66I75GK3vfvOKpk7B5NAT7RlxhcmuK-/view?
usp=sharing)

Paper Submission

Important Dates

https://easychair.org/conferences/?conf=iciee2022
https://www.ieee.org/conferences/publishing/templates.html
https://easychair.org/help/how_to_submit
https://drive.google.com/file/d/14qPz7p_zZilmuc1AIGvYvS1P0VHueCy4/view?usp=sharing
https://drive.google.com/file/d/1X66I75GK3vfvOKpk7B5NAT7RlxhcmuK-/view?usp=sharing


8/3/23, 1:38 PM ICIEE 2022

https://iciee.untirta.ac.id 8/10

(http://elektro.untirta.ac.id)

Electrical Engineering Department
Universitas Sultan Ageng Tirtayasa (http://elektro.untirta.ac.id)

(http://unu-jogja.ac.id/)
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Abstract— Solar trackers that use LDR as input are prone to 

losing tracking due to bad weather. In addition, solar trackers 

that use the calculation of the sun's movement cannot adapt to 

the environment when the weather is bad. As a solution to these 

problems, a two-axis solar tracker was made using fuzzy logic. 

The north south axis is moved once per day. The tilt angle of this 

axis is based on the calculation of the declination angle and the 

longitudinal position of the project installation. The east west 

axis will move every 10 minutes. The tilt angle of this axis is 

determined by the fuzzy logic output. The first input of this 

fuzzy logic is the difference between the west LDR and the east 

LDR. The second input of this fuzzy logic is the difference 

between the calculated east-west angle and the actual east-west 

axis angle. The output of fuzzy logic is the speed of the actuator 

and the direction. The actuator is two stepper motors. This 

project uses Arduino Mega as a data processing center and ESP-

12E to send data to Blynk. The ESp-12E acts as the master while 

the Arduino Mega acts as the slave. These two modules 

communicate with the I2C protocol. In conclusion, this solar 

tracker can follow the movement of the sun and adapt to the 

environment or weather at that time. 

Keywords—solar tracker, dual axis, fuzzy logic. LDR, stepper 

motor, arduino mega, ESP-12E, solar panel 

I. INTRODUCTION 

Global warming issue has been discussed recently. The use 
of fossil fuels is one of the causes of global warming. To 
prevent the worsening of global warming, many researchers 
are developing renewable energy as a substitute for energy 
made from fossil fuels. Various kinds of renewable energy 
sources have been found, including: energy sources from 
wind, water, sun, geothermal, and biomass. 

Renewable energy sourced from the sun is one of 
technologies that is quite popular compared to other 
renewable energy sources. The popularity of this technology 
is because it can be applied on a small scale. However, to be 
able to optimize the output of the solar panel, it must be 
perpendicular to the angle of the sun. 

The sun has two types of angles in its motion: declination 
angle and the hourly angle. To be perpendicular to the sun, a 
tool is needed that can move the position of the solar panels. 
A device to adjust the position of the solar panel to the angle 
of the sun is called a solar tracker. Solar trackers are usually 
equipped with light sensors such as LDR to detect the 
presence of the sun. There are two types of solar trackers that 
can be applied: single-axis and dual-axis. According to a 
journal, it is said that two axis can produce 12% more energy 
than one axis [1]. 

Solar trackers that use LDR usually will lose the track when 
the weather is cloudy. To overcome these weaknesses, this 
system is equipped with inputs derived from the calculation 
of hourly angles and LDR. The purpose of this additional 

input is to make sure the system does not lose its tracking and 
can approach the most optimal angle even though the weather 
is bad. The data processing method of this system uses fuzzy 
logic. With this method, the design will be easier because we 
do not need a mathematical model of the system, but it is 
enough with several sets of rules for decision making [2]. To 
monitor the input and the output, Blynk application will be 
used. It is easier to display input, output data, and create 
graphs with this application. 

II. DUAL AXIS SOLAR TRACKER DESIGN 

The solar tracker in this project has two axis. The first axis is 
the north south axis. This axis is used to adjust the declination 
angle. The movement of this axis is only done once per day. 
Determination of the tilt angle on this axis is based on the 
calculation. The result of this calculation becomes the set 
point of motor movement. The second axis is the east west 
axis. This axis is used to adjust the movement of the sun from 
west to east. Tracking on this axis will be performed every 10 
minutes using fuzzy logic. 

The system will receive input from the west LDR, east LDR, 
and RTC during the tracking process. LDR is used to 
determine the difference in the intensity of sunlight on the 
west and east sides. RTC is used to inform the current time. 
Sun tracking will only be done as long as it is between 8 am 
and 4 pm. To determine the mechanical 0 point, this project 
uses limit switches as stoppers. Mechanical 0 point only 
determined in the first running of the machine. 

Input processing, formula calculation, and fuzzy logic 
processing are performed by Arduino Mega. Arduino Mega 
acts as slave and ESP-12E as master. This configuration was 
chosen because the GPIO ESP-12E has a working voltage of 
3.3V. If Arduino Uno is used as the master, it will potentially 
damage the GPIO ESP12-E when sending SDA or SCK 
signals with a value of 5V. The input and output data will be 
sent to the ESP-12E via I2C so that it can be displayed on 
Blynk. The result of the fuzzy logic is used to determine the 
speed and direction of the stepper motor. The data acquisition 
process will be carried out every 10 minutes. 

The data that will be monitored with the Blynk application 
are: West and east sensor readings, angle of declination 
according to the formula, hourly angle according to the 
formula, the actual angle of the north south motor and east 
west motor, the last is the defuzzification value. Summary of 
this project can be seen in figure 1. 



 

Figure 1 System block diagram 

A. LDR 

LDR is light dependent resistor. In this project, it measures 
the sun intensity [3].There are 2 LDR used in this project. The 
first LDR is installed on the west side of the solar panel while 
the second LDR is installed on the east side of the solar panel. 
This LDR is used to detect the intensity of light on the west 
and east sides of the solar panel. The LDR on each side is in 
series with a 2kΩ potentiometer to make it a voltage divider 
circuit. The output of this voltage divider circuit is fed to the 
analog input pin of the Arduino Mega. 

The result of the Arduino Mega ADC is a value of 10 bits, in 
other words the value starts from 0 to 1023. To simplify 
processing the numbers, the value is converted again using a 
mapping function so the range starts from 0 to 100. When the 
light intensity is higher/brighter, it will produce a higher ADC 
value. On the other hand, when the light intensity is getting 
lower/darker, it will produce a larger ADC value. The 
mapping formula is: [4] 

𝑚𝑎𝑝𝑝𝑖𝑛𝑔 𝑣𝑎𝑙𝑢𝑒 =  
𝐴𝐷𝐶 𝑣𝑎𝑙𝑢𝑒

1024
× 100

 

B. Limit switch 

There are two limit switches in this project. The first limit 
switch is the mechanical 0 point of the north south axis. The 
second limit switch is the mechanical 0 point of the west east 
axis. The mechanical 0 point of these two axes is used as the 
initial reference for the angle of each axis. The mechanical 0 
point of the north south axis is set at 30⁰ to the north. The 0 
point of the west east mechanical axis is set at 50⁰ to the west. 

C. Arduino Mega 

Arduino Mega acts as a slave. This module is the center of 
data acquisition and decision making. The processes carried 
out by Arduino Mega include: determining operating hours, 
calculating the angle of both axis, converting LDR analog 
values into digital values, fuzzy logic, movement commands 
to the stepper driver, and I2C communication with the ESP-
12E. 

D. ESP-12E 

ESP-12E acts as a master. This module will request data to 
slave every 1 minute with I2C protocol. The data obtained 
will be sent to Blynk [5]. 

E. Stepper motor driver 

Stepper motor driver is used for driving stepper motor. It has 
a feature called microstepping. The microstepping improves 
the positioning accuracy of stepper motor [6]. This project 
uses two stepper motor drivers. The first driver is used to 
control the north south axis stepper motor. The second driver 
is used to control the east west axis stepper motor. Both of 
these stepper drivers use TB6600. This stepper driver can be 
supplied with 9-40 VDC. The current of this driver is 0.7-4A. 
This stepper driver can be used for Nema 17 and 23. 

F. Stepper motor 

This project uses two stepper motors, the first is the Nema 17 
17HS6401s. This motor has a holding torque of 73 Ncm and 
a maximum current of 1.7A. This motor is used to drive the 
north-south axis. The second motor is the Nema 23 
23HS10028. This motor has a holding torque of 250 Ncm and 
a maximum current of 3A. This motor is used to drive the 
east-west axis.  

G. I2C 

I2C is communication protocol for connecting multiple 
masters and multiple slaves. The original specification of this 
protocol is made for only 100kHz communications in which 
only 7-bit addresses. These 7-bit addresses can provide 
connection for 112 devices on the bus [7]. 

III. HARDWARE DEVELOPMENT 

 

Figure 2 Dual axis solar tracker hardware 

This project has two subframes. The first subframe is the 
north-south axis frame. This subframe holds the solar panels 
and moves north and south. This axis is driven by a 
17HS6401s stepper motor. This motor is connected to the 
north-south axis using a GT2 timing belt. This axis ratio is 
1:1. 

The second sub-frame is the east-west axis frame. This 
subframe holds and moves the north-south frame to the west 
and east. This axis is driven by a 23HS10028 stepper motor. 
This motor is connected to the east west axis using the 
HTD5M timing belt. This axis ratio is 1:3. 

The entire electronic circuit can be seen in figure 3 and 4. 
Figure 3 is the circuit for the LDR sensor. Figure 4 is the 
circuit for microcontroller components. Beside the 
microcontroller, we can also see how I2C protocol is wired in 
this system. 

(1) 



  

Figure 3 LDR circuit diagram 

 

Figure 4 Main system circuit diagram 

IV. IMPLEMENTATION 

The angle of the north-south axis is set once every day based 
on the formula. In contrast with the north-south axis, the 
angle of the west and east axis is determined by fuzzy logic. 
Fuzzy logic in this project is designed to have 2 inputs and 1 
output. The first input is the difference between the readings 
of the west and east sensors. The second input is the 
difference between the calculated angle value and the actual 
angle value on the east west axis. The output of fuzzy logic 
in this project is the movement speed and the direction of the 
stepper motor. 

A. North South Axis tilt angle 

The slope of the north-south axis is determined using the 
formula. The first step is to determine declination angle on 
that day using the formula below: 

𝛿 = 23.45 ×𝑠𝑖𝑛 𝑠𝑖𝑛 [(284 + 𝑑) × 
360

365
] 

 

δ = declination angle 

d = day of the year (1 < d < 365) 

 

After knowing the declination angle, the tilt angle of the 

north-south axis is determined by the following formula: 

 

𝛽 =  𝛷 − 𝛿 
β = tilt angle 

Φ = latitude of installation location.  

δ = declination angle 

 

Figure 5 is a graphic that records the movement of the north-
south axis in 1 year. In this data, the latitude of installation 
location is 7⁰. In the picture, it can be seen that the 
arduino/calculated tilt angle of the north-south axis matches 
with the actual angle of the north-south axis. 

 

 

Figure 5 Tilt angle of north south axis 

B. Fuzzification 

The first step of fuzzification, the system will perform data 
acquisition from LDR. After obtaining the value as shown in 
Figure 6, the system will look for the difference between the 
western LDR and eastern LDR values. This value is the first 
input for fuzzy logic. The second step, the system will 
calculate the angle of the sun. These are formulas for 
calculating the angle of the sun: 

𝜔 = −((12 − 𝑗𝑎𝑚) × 15°) + (
𝑚𝑒𝑛𝑖𝑡

60
× 15°) 

 

Equation 4 is used at 00:00 until 11:59. 

 

𝜔 = ((𝑗𝑎𝑚 − 12) × 15°) + (
𝑚𝑒𝑛𝑖𝑡

60
× 15°) 

 

Equation 5 is used at 12:00 until 23:59. 

.  

Figure 6 Value of west and East LDR 

After obtaining the sun angle, the system will look for the 
difference between the calculated angle value and the actual 
angle on the east west axis. This value is the second input to 
fuzzy logic. The calculated angle value and the actual angle 
can be seen in Figure 7. The two inputs will be classified into 
a fuzzy set so that the degree of membership is known. 
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Figure 7 Calculated east west angle and actual east west angle 

C. Control Rule  Base 

The fuzzy set group at the fuzzification stage is applied to 
table 1 to obtain a decision. The definitions of the 
abbreviations used in table 1 are explained in table 2. An 
example of a table 1 application is as follows: 

If the LDR error is NB and the Angle error is Z then the 

output is NB and so on. 
Table 1 Control rule base of logic controller 

NO 

 

  
 

Eω 
1 2 3 4 5 

NO ELDR   NB NS Z PS PB 

1 NB NB NB NB NS Z 

2 NS NB NB NS Z PS 

3 Z NB NS Z PS PB 

4 PS NS Z PS PB PB 

5 PB Z PS PB PB PB 

 
Table 2 Linguistic term definition 

Linguistic Term Label 

Negative Big NB 

Negatif Small NK 

Zero Z 

Positive Small PS 

Positive Big PB 

ELDR LDR error 

Eω Difference between 

calculated angle and actual 

angle in east-west angle 

 

D. Defuzzification 

The fuzzy value obtained from the application of table 1 will 
be searched for its crisp value using the center of gravity 
method. The formula for the center of gravity or centroid is 
as follows: 

𝑥∗ =  
∑ 𝑢𝑥(𝑥). 𝑥

∑ 𝑢𝑥(𝑥)

 

Where x* is the defuzzified output, 𝑢𝑥(x) is the aggregated 

membership function and x is the output variables. 

The crisp value obtained is entered into the following 
equation to get the delay of the stepper driver trigger pulse: 

If the out value is 0 or positive then the motor rotates 

clockwise and uses equation 7 to get the delay value 

𝑦 =  −200𝑥 + 1000 
If the out value is negative then the motor rotates counter 

clockwise and uses equation 8 to get the delay value. 

𝑦 =  200𝑥 + 1000 

E. System Response 

This project aims to track the movement of the sun and see 
the response of the system when the weather changes. Figure 
7 shows the calculated angle is different from the actual angle 
under certain conditions. For example, at 13:53, the 
difference between the calculated angle and the actual angle 
(Eω) is 7.56⁰. At that hour, the sun should be at an angle of 
26⁰ to the west. Since the west LDR was darker than the east 
LDR, the system responded by positioning the east west axis 
at an angle of 18.44⁰ to stay away from the darker area. LDR 
readings can be seen in Figure 6. In that picture, at 13:53 the 
west LDR is 31 while the east LDR is 18. Detail position of 
the system and the sun can be seen in figure 8 

 

Figure 8 Sun and system position at 13:53 

V. CONCLUSION 

This two-axis solar tracker successfully tracks the sun on both 
axes. The arduino/calculated tilt angle of the north-south axis 
matches with the actual angle of the north-south axis. 
Moreover, as a result of a fuzzy logic method, the west-east 
axis is able to follow the sun's movement and adapt to the 
environment. The east-west axis will avoid moving in a 
darker direction to produce a more optimal output. 
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