
Journal of Mechatronics, Electrical Power, and Vehicular Technology  e-ISSN 2088-6985  

www.mevjournal.com p-ISSN 2087-3379 

 

Journal of  

Mechatronics, Electrical Power, and 

Vehicular Technology 
Volume 09, Issue 2, December 2018 

 

 

 

 

AIM AND SCOPE 

Journal of Mechatronics, 

Electrical Power, and Vehicular 

Technology (MEV) is an 

internationally peer-reviewed 

journal aims to provide 

authoritative global source of 

scientific information for 

researchers and engineers in 

academia, research institutions, 

government agencies, and 

industries. The Journal publishes 

original research papers, review 

articles and case studies focused 

on:  

 

Mechatronics: including control 

system, robotic, CNC Machine, 

sensor, signal processing, 

electronics, actuator, and 

mechanical dynamics. 

 

Electrical Power: including 

power generation, transmission 

system, new and renewable 

energy, turbine and generator 

design and analysis, grid system, 

and source assessment. 

 

Vehicular Technology: including 

electric/hybrid vehicle design and 

analysis, vehicle on grid, fuel 

efficiency, and safety analysis. 

 

Selected Applications: including 

all implementations or 

implications related to 

mechatronics, electrical power, or 

vehicular technology. 

 

MEV's vision is to become an 

international platform with high 

scientific contribution for the 

global community. MEV's 

mission is presenting important 

results of work, whether in the 

form of research, development, 

application, or design. 

 

IMPRINT 

MEV is published by 

Research Centre for 

Electrical Power and 

Mechatronics - 

Indonesian Institute of Sciences 

(RCEPM-LIPI). 

ISSN print: 2087-3379 

ISSN electronics: 2088-6985 

Electronics edition is available at: 

http://www.mevjournal.com  

  

All published article are 

embedded with DOI number 

affiliated with Crossref DOI 

prefix 10.14203 

 

 

PUBLICATION FREQUENCY 

MEV is managed to be issued 

twice in every year. The first issue 

should be in the mid of the year 

(July) and the second issue is at 

the end of the year (December). 

 

 

PEER REVIEW POLICY 

MEV reviewing policies are: 

Every submitted paper will be 

reviewed by at least two peer-

reviewers. 

Reviewers are unaware of the 

identity of the authors, and 

authors are also unaware of the 

identity of reviewers (double blind 

review method). 

Reviewing process will consider 

novelty, objectivity, method, 

scientific impact, conclusion, and 

references. 

ACCREDITATION  

MEV has been certificated as an 

Indonesian Scientific Journal by 

Indonesian Institute of Sciences 

(LIPI). MEV has also been 

certificated by Ministry of 

Research, Technology and Higher 

Education (RTHE) as an online 

scientific journal. 

LIPI Accreditation:  

Accreditation Number:  

633/AU/P2MI-LIPI/03/2015 

Acc date: 15 April 2015 

Valid thru: 15 April 2020. 

RISTEKDIKTI Accreditation:  

Accreditation Number:  

1/E/KPT/2015 

Acc date: 15 September 2015 

Valid thru: 21 September 2020. 

 

 

POSTAL ADDRESS 

MEV Journal Secretariat: 

Research Centre for Electrical 

Power and Mechatronics, 

Indonesian Institute of Sciences 

(RCEPM - LIPI) 

Komp LIPI Jl. Sangkuriang, 

Building 20, 2nd Floor, R209 

Bandung, West Java, 40135 

Indonesia 

Tel: +62-022-2503055 (ext. 215)  

Tel: +62-022-2504770 (ext. 203)  

Fax: +62-22-2504773 

Business hour: Monday to Friday 

08:00 to 16:00 GMT+7 

e-mail: 

sekretariat@mevjournal.com  

http://www.mevjournal.com/
mailto:sekretariat@mevjournal.com


Journal of Mechatronics, Electrical Power, and Vehicular Technology  e-ISSN 2088-6985  

www.mevjournal.com p-ISSN 2087-3379 

 

Journal of  

Mechatronics, Electrical Power, and 

Vehicular Technology 
Volume 09, Issue 2, December 2018 

 

 

 

ONLINE SUBMISSIONS 

If you already have a 

Username/Password for Journal of 

Mechatronics, Electrical Power, 

and Vehicular Technology? 

Go to login at: 

http://mevjournal.com/index.php/

mev/login  

Need a Username/Password? 

Go to registration at: 

http://mevjournal.com/index.php/

mev/user/register  

Registration and login are 

required to submit items online 

and to check the status of current 

submissions. 

 

 

COPY EDITING AND 

PROOFREADING  

Every article accepted by MEV 

Journal shall be an object to 

Grammarly® writing-

enhancement program conducted 

by MEV Journal Editorial Board. 

 

 

REFERENCE MANAGEMENT  

Every article submitted to MEV 

Journal shall use reference 

management software e.g. 

Endnote® or Mendeley. 

 

 

OPEN ACCESS POLICY 

MEV Journal provides 

immediate open access to 

its content on the 

principle that making research 

freely available to the public to 

supports a greater global exchange 

of knowledge. 

 

PROCESSING CHARGES 

Every article submitted to MEV 

Journal will not have any Article 

Processing Charges. This includes 

submission, peer-reviewing, 

editing, publishing, maintaining 

and archiving, and allows 

immediate access to the full text 

versions of the articles. 
 

 

PLAGIARISM CHECK  

 

Plagiarism screening will be 

conducted by MEV Editorial 

Board using Crossref Similarity 

CheckTM powered by 

iThenticate® and also using 

Grammarly® Plagiarism Checker. 

 

 

CROSSMARK 

 

Every article will be published 

along with Crossmark button in 

the PDF and in the online abstract 

page. Crossmark gives readers 

quick and easy access to the 

current status of a piece of content.  

 

 

CITED-BY  

 

Published article will be equipped 

with Crossref Cited-by service. 

Cited-by lets publishers show 

authors and readers what other 

Crossref content is citing their 

content. 

INDEXING & ABSTRACTING 

MEV has been covered by these 

following indexing services:  

EBSCOhost, Google Scholar, 

Directory of Open Access Journal 

(DOAJ), Microsoft Academic 

Search, Science and Technology 

Index (SINTA), Crossref, 

Indonesian Scientific Journal 

Database (ISJD), Indonesian 

Publication Index (IPI), 

CiteULike, Cite Factor, Academic 

Journal Database, ResearchBib, 

Bielefeld Academic Search 

Engine (BASE), WorldCat, 

Sherpa Romeo, Index Copernicus, 

Open Academic Journal Index 

(OAJI), Open Access Articles, 

ROAD: the Directory of Open 

Access Scholarly Resources, 

Toronto Public Library, Western 

Theological Seminary, Ghent 

University Library, and Electronic 

Journals Library. 

 

 

CC LICENSE 

 

MEV Journal by RCEPM-LIPI 

allows reuse and remixing of its 

content under a CC BY-NC-SA 

Creative Commons Attribution-

NonCommercial-ShareAlike 4.0 

International License. Permissions 

beyond the scope of this license 

may be available at 

http://www.mevjournal.com.  

If you are a nonprofit or charitable 

organization, your use of an NC-

licensed work could still run afoul 

of the NC restriction, and if you 

are a for-profit entity, your use of 

an NC-licensed work does not 

necessarily mean you have 

violated the term.  

  

http://mevjournal.com/index.php/mev/login
http://mevjournal.com/index.php/mev/login
http://mevjournal.com/index.php/mev/user/register
http://mevjournal.com/index.php/mev/user/register
http://www.telimek.lipi.go.id/
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://www.mevjournal.com/


Journal of Mechatronics, Electrical Power, and Vehicular Technology  e-ISSN 2088-6985  

www.mevjournal.com p-ISSN 2087-3379 

 

Journal of  

Mechatronics, Electrical Power, and 

Vehicular Technology 
Volume 09, Issue 2, December 2018 

 

 

 

EDITOR-IN-CHIEF 

Prof. Dr. Estiko Rijanto 
Research Centre for Electrical 

Power and Mechatronics - 

Indonesian Institute of Sciences 

(LIPI), Komp LIPI Jl Sangkuriang, 

Blg 20, 2nd Fl, Bandung 40135, 

Indonesia 

 

 

 

INTERNATIONAL  
EDITORIAL BOARD 

Prof. Rosli bin Abu Bakar 
Faculty of Mechanical 

Engineering, Universiti Malaysia 

Pahang  

26600 Pekan, Pahang, 

MALAYSIA 

 

Prof. Tapan Kumar Saha 

Electrical Engineering,  

The University of Queensland  

St. Lucia, Qld-4072, 

AUSTRALIA 

 

Prof. Muhammad Nizam, S.T, 

M.T, Ph.D. 
Department of Mechanical 

Engineering, Universitas Sebelas 

Maret Surakarta 

Jl. Ir. Sutami 36 A, Surakarta, 

57126, INDONESIA 

 

Prof. Josep M Rossell 

Control, Dynamics and 

Applications (CoDAlab), 

Department of Mathematics  

Universitat Politècnica de 

Catalunya (UPC), Avda. Bases de 

Manresa, 61-73 08242 - Manresa 

(Barcelona), SPAIN 

 

Prof. Taufik 

Director of Electric Power 

Institute, California Polytechnique 

San Luis Obispo, CA 93407, 

UNITED STATES 

 

Prof. Dr. Tagawa Yasutaka 

Tokyo University of Agriculture 

and Technology 

Naka-machi 2 - 24 – 16, Koganei 

– shi, Tokyo, 184 – 8588,  

JAPAN 

 

Prof. Dr. Bambang Riyanto 

School of Electrical Engineering 

and Informatics, Bandung 

Institute of Technology  

Jl. Ganesha No. 10, Bandung 

40135, INDONESIA 

 

Prof. Dr. Adi Soeprijanto 

Department of Electrical 

Engineering, Faculty of Industrial 

Technology, Institut Teknologi 

Sepuluh Nopember (ITS) 

Campus ITS Keputih, Surabaya 

60111, INDONESIA 

 

Dr. Jose Guivant 

School of Mechanical and 

Manufacturing Engineering, The 

University of New South Wales 

Ainsworth Building (J17) 

Level 3, Room 311B, Kensington 

Campus, AUSTRALIA 

 

Prof. Pekik Argo Dahono 

School of Electrical Engineering 

and Informatics, Bandung 

Institute of Technology  

Jl. Ganesha No. 10, Bandung 

40135, INDONESIA 

 

Assoc. Prof. John Young 
School of Engineering and IT, 

The University of New South 

Wales, Australian Defence Force 

Academy, PO Box 7916, 

Canberra BC ACT 2610, 

AUSTRALIA 

 

Prof. Keum Shik Hong 

Department of Mechanical 

Engineering,  

Pusan National University, 

KOREA, REPUBLIC OF 

George Anwar, Ph.D. 

University of California,  

101 Sproul Hall, Berkeley, CA 

94704, UNITED STATES 

 

Dr. Agus Sunjarianto Pamitran 

Dept. of Mechanical Engineering, 

University of Indonesia  

Kampus UI Depok 16424 

Depok, Jawa Barat, INDONESIA 

 

Dr. Tatacipta Dirgantara 

Mechanical and Aerospace 

Engineering, Bandung Institute of 

Technology, Jl. Ganesha No. 10, 

Bandung 40135, INDONESIA 

 

Riza Muhida, Ph.D. 

STKIP Surya 

Jl. Scientia Boulevard Blok U/7 

Summarecon Gading Serpong, 

Tangerang, Banten, 15810, 

INDONESIA 

 

Dr.Eng. Budi Prawara 

Research Centre for Electrical 

Power and Mechatronics – LIPI 

Komp LIPI Jl Sangkuriang, Blg 

20, 2nd Fl, Bandung 40135, 

INDONESIA 

 

 

 

ADVISORY EDITOR 

Dr. Endra Joelianto 

Engineering Physics, 

Bandung Institute of Technology 

Jl. Ganesha No. 10, Bandung 

40135, INDONESIA 

 

 

javascript:openRTWindow('http://www.mevjournal.com/index.php/mev/about/editorialTeamBio/741')
javascript:openRTWindow('http://www.mevjournal.com/index.php/mev/about/editorialTeamBio/745')
javascript:openRTWindow('http://www.mevjournal.com/index.php/mev/about/editorialTeamBio/743')


Journal of Mechatronics, Electrical Power, and Vehicular Technology  e-ISSN 2088-6985  

www.mevjournal.com p-ISSN 2087-3379 

 

Journal of  

Mechatronics, Electrical Power, and 

Vehicular Technology 
Volume 09, Issue 2, December 2018 

 

 

 

ASSCOCIATE EDITORS 

Dian Andriani, M.Eng. 

Research Centre for Electrical 

Power and Mechatronics – LIPI 

Komp LIPI Bandung, Blg 20, 2nd 

Fl, Bandung 40135, INDONESIA 

 

Aam Muharam, M.T. 

ASEM, Interdisciplinary Graduate 

School of Engineering 

Kyushu University 

Fukuoka, JAPAN 

 

Yanuandri Putrasari, M.Eng. 

Ulsan University 

93 Daehak-ro, Mugeo-dong, 

Nam-gu, Ulsan, South Korea, 

REPUBLIC OF KOREA 

 

Roni Permana Saputra, M.Eng 

Dyson School of Design 

Engineering 

Robot Intelligence Lab 

Imperial College, London, 

UNITED KINGDOM 

 

Tinton D Atmaja, M.T. 

Research Centre for Electrical 

Power and Mechatronics – LIPI 

Komp LIPI Bandung, Blg 20, 2nd 

Fl, Bandung 40135, INDONESIA 

 

Ghalya Pikra, M.T. 

Research Centre for Electrical 

Power and Mechatronics – LIPI 

Komp LIPI Bandung, Blg 20, 2nd 

Fl, Bandung 40135, INDONESIA 

 

 



Journal of Mechatronics, Electrical Power, and Vehicular Technology  e-ISSN 2088-6985  

www.mevjournal.com p-ISSN 2087-3379 

 

Journal of  

Mechatronics, Electrical Power, and 

Vehicular Technology 
Volume 09, Issue 2, December 2018 

 

 

 

 

 

 

 

© 2018 RCEPM-LIPI. All rights reserved. 

This journal and the individual contributions contained in it are protected under copyright by Research 

Centre for Electrical Power and Mechatronics, Indonesian Institute of Sciences (RCEPM - LIPI). And the 

following terms and conditions apply to their use: 

 

Open Access Policy 

MEV Journal provides immediate open access to its content on the principle that making research freely 

available to the public to supports a greater global exchange of knowledge. 

 

Copyright Notice 

Authors who publish with this journal agree to the following terms: 

 Authors retain copyright and grant the journal right of first publication with the work 

simultaneously licensed under a Creative Commons Attribution License that allows others to share 

the work with an acknowledgement of the work's authorship and initial publication in this journal. 

 Authors are able to enter into separate, additional contractual arrangements for the non-exclusive 

distribution of the journal's published version of the work (e.g., post it to an institutional repository 

or publish it in a book), with an acknowledgement of its initial publication in this journal. 

 Authors are permitted and encouraged to post their work online (e.g., in institutional repositories or 

on their website) after the acceptance and during the editing process, as it can lead to productive 

exchanges, as well as earlier and greater citation of published work 

 

Privacy Statement 

The names and email addresses entered in this journal site will be used exclusively for the stated purposes 

of this journal and will not be made available for any other purpose or to any other party. 

 

Notice 

No responsibility is assumed by the Publisher for any injury and/or damage to persons or property as a 

matter of products liability, negligence or otherwise, or from any use or operation of any methods, 

products, instructions or ideas contained in the material herein. 

 

Although all advertising material is expected to conform to ethical (medical) standards, inclusion in this 

publication does not constitute a guarantee or endorsement of the quality or value of such product or of 

the claims made of it by its manufacturer. 

 

 



Journal of Mechatronics, Electrical Power, and Vehicular Technology  e-ISSN 2088-6985  

www.mevjournal.com p-ISSN 2087-3379 

 i 

Journal of  

Mechatronics, Electrical Power, and 

Vehicular Technology 
Volume 09, Issue 2, December 2018 

 

 

FOREWORD FROM EDITOR-IN-CHIEF  
 

 

Journal of Mechatronics, Electrical Power, and Vehicular Technology (MEV) is an international 

journal indexed by many internationally recognized indexers. Its Digital Object Identifier (DOI) Prefix is 

10.14203. In this issue, seven papers are published with the total number of paper pages of 60 pages. The 

authors came from Indonesia, South Korea, Saudi Arabia, and Viet Nam. 

Two papers are related to mechatronics which address design of a lower limb rehabilitation device, 

and an omnidirectional mobile robot design and its contol. Two papers fall in electrical power topic. The 

first paper reports design of a maximum power point tracking method using fuzzy logic for photovoltaic 

(PV) panels. The second paper proposes a method for battery-balancing. Three papers are classified in to 

vehicular technology topic. Two of them report experiment results regarding fuel mix, engine 

performance, and emission reduction. The rest paper deals with control method of an electric bus which 

provides good energy efficiency.  

Since the first volume, our journal provides discretion in financial term by waiving the article 

processing charge. We wish to offer our thanks to the Indonesian Institute of Sciences (LIPI) for their 

continuing unwaving support. Also, we would like to acknowledge our immense gratitude to our 

International Editorial Board members, reviewers and authors.  

We hope this publication would contribute to the enhancement of science and technology. 

 

 

Bandung, December 2018 

 

 

Editor-in-Chief 
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Syed Yousufuddin (Department of Mechanical Engineering, Jubail 

University College, Saudi Arabia) 

Combustion duration influence on hydrogen-ethanol dual fueled 

engine emissions: An experimental analysis 

 Journal of Mechatronics, Electrical Power, and Vehicular 
Technology, December 2018, vol. 9, no. 2, p. 41-48, 10 ill, 2 tab, 15 

ref. 

The research presented in this article expresses experimental results 
of combustion duration effect on a dual fueled engine. In particular, 

the research was focused on the emissions occurred specifically 

from a hydrogen-ethanol dual fueled engine. This study was 

performed on a compression ignition engine that was converted to 

run and act as a spark ignition engine. This modified engine was 

fueled by hydrogen–ethanol with various percentage substitutions of 
hydrogen. The substitution was altered from 20 to 80% at a constant 

speed of 1500 rpm. The various engine emission characteristics 

such as CO, Hydrocarbon, and NOx were experimentally 
determined. This study resulted that at a compression ratio of 11:1 

and combustion duration of 25°CA, the best operating conditions of 

the engine were shown. Moreover, the optimum fuel combination 
was established at 60 to 80% of hydrogen substitution to ethanol. 

The experimental results also revealed that at 100% load and at 

compression ratios 7, 9, and 11; the CO and HC emissions have 
decreased while NOx increased and followed with the increase in 

the percentage of hydrogen addition and combustion duration. It 

was concluded that the retarding combustion duration was preferred 
for NOx emission control in the engine. 

 (Author) 

Keywords: combustion duration; compression ratio; dual fuel 
engine; alternative fuels; compression ignition; spark timing. 

Yanuandri Putrasari a, b, *, Achmad Praptijanto a, Arifin Nur a, 

Widodo Budi Santoso a, Mulia Pratama a, Ahmad Dimyani a, 

Suherman a, Bambang Wahono a, b, Muhammad Khristamto Aditya 
Wardana a, b, Ocktaeck Lim c (a Research Centre for Electrical 

Power and Mechatronics, Indonesian Institute of Sciences, 

Indonesia; b Graduate School of Mechanical Engineering University 
of Ulsan Mugeo-dong, South Korea; c School of Mechanical 

Engineering University of Ulsan, South Korea) 

Thermal efficiency and emission characteristics of a diesel-
hydrogen dual fuel CI engine at various loads condition  

Journal of Mechatronics, Electrical Power, and Vehicular 

Technology, December 2018, vol. 9, no. 2, p. 49-56, 7 ill, 2 tab, 19 
ref. 

Efforts to find alternative fuels and reduce emissions of CI engines 

have been conducted, one of which is the use of diesel-hydrogen 
dual fuel. One of the goals of using hydrogen in dual-fuel 

combustion systems is to reduce particulate emissions and increase 

engine power. This study investigates the thermal efficiency and 

emission characteristics of a diesel-hydrogen dual fuel CI engine at 
various loads condition. The hydrogen was used as a secondary fuel 

in a single cylinder 667 cm3 diesel engine. The hydrogen was 

supplied to intake manifold by fumigation method, and diesel was 
injected directly into the combustion chamber. The results show that 

the performance test yielding an increase around 10% in the value 

of thermal efficiency of diesel engines with the addition of 
hydrogen either at 2000 or 2500 rpm. Meanwhile, emission analyses 

show that the addition of hydrogen at 2000 and 2500 rpm lead to the 

decrease of NOx value up to 43%. Furthermore, the smokeless 
emissions around 0% per kWh were occurred by hydrogen addition 

at 2000 and 2500 rpm of engine speeds with load operation under 

20 Nm. 

 (Author) 

Keywords: dual-fuel hydrogen; hydrogen engines; diesel-hydrogen; 

diesel-hydrogen efficiency; diesel-hydrogen emissions. 

Machmud Effendy*, Nuralif Mardiyah, Khusnul Hidayat (Electrical 

Department, University of Muhammadiyah Malang, Indonesia) 

Efficiency improvement of photovoltaic by using maximum power 

point tracking based on a new fuzzy logic controller 

Journal of Mechatronics, Electrical Power, and Vehicular 
Technology, December 2018, vol. 9, no. 2, p. 57-64, 10 ill, 6 tab, 15 

ref. 

Maximum power point tracking (MPPT) is a technique to maximize 
the power output of a photovoltaic (PV). Therefore, to achieve 

higher PV efficiency, the development of MPPT control algorithm 

is necessary. Recently, it was revealed that, in certain conditions, 

fuzzy logic controller (FLC) is better than other control algorithms 

and is possible to be developed. This study fabricated and 
implemented MPPT based on the proposed a new FLC. Input 

Calculator (IC) via sensors reads current and voltage of PV and 

generates the comparison of voltage and current of PV, then IC 
output becomes fuzzy algorithm input. Fuzzy algorithm produces 

duty cycle that drives synchronous buck converter. The result 

showed that MPPT system with the proposed FLC method has 
99.1% efficiency while MPPT system with P&O method has 95.5% 

efficiency. From the obtained result, it can be concluded that the 

MPPT based on the proposed FLC can increase the overall 
efficiency of the system to 99.3%. 

(Author) 

Keywords: Maximum power point tracking; fuzzy logic controller; 
photovoltaic efficiency; synchronous buck converter. 

Dao Minh Duc a, *, Pham Dang Phuoc a, Tran Xuan Tuy b, Le Thi 
Thuy Tram c (a Faculty of Engineering Technology, Pham Van 

Dong University, Vietnam; b Faculty of Mechanical, University of 

Science and Technology, Vietnam; c Department of Electrical and 
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Electronics, Technological Colleges Quang Nam, Vietnam) 

Study on the transient response of lower limb rehabilitation actuator 

using the pneumatic cylinder 

Journal of Mechatronics, Electrical Power, and Vehicular 

Technology, December 2018, vol. 9, no. 2, p. 65-72, 14 ill, 0 tab, 15 

ref. 

A lower limb rehabilitation device was designed using the 

compressed air cylinder in order to answer the particular request in 

Vietnam. This paper is presenting the results of a study of the 
device response. Dynamic equation of the actuator and equations of 

the proportional valve have been established. The relationship 

between the input signal and the output signal of the actuator was 
derived. Inventor® software was used to design the mechanical 

structure of the device. Matlab® software was used to calculate the 

parameters values of the PID controller by simulating the response 
of the actuator. The results show that the response time of both knee 

drive and hip drive mechanisms are 8 seconds while the overshoot 

of both knee drive and hip drive mechanisms are 1%. Moreover, the 

starting torque of the knee drive mechanism is 17 Nm, and the 

starting torque of the hip drive mechanism is 35 Nm. The simulation 

results show that the PID controller gives a fast response time and a 
low overshoot. 

(Author) 

Keywords: lower limb rehabilitation; hip and knee joint; pneumatic 
cylinder; PID controller. 

Gunawan Dewantoro*, Anton Suprayudi, Daniel Santoso (Faculty 

of Electronics and Computer Engineering, Satya Wacana Christian 

University, Indonesia) 

Enhancement of motionability based on segregation of states for 

holonomic soccer robot 

Journal of Mechatronics, Electrical Power, and Vehicular 
Technology, December 2018, vol. 9, no. 2, p. 73-80, 10 ill, 2 tab, 15 

ref. 

One of the critical issues when navigating a wheeled robot is the 
ability to move effectively. Omnidirectional robots might overcome 

these nonholonomic constraints. However, the motion planning and 

travel speed of the movement has been in continuous research. This 
study proposed segregation of states to improve the holonomic 

motion system with omnidirectional wheels, which is specially 

designed for soccer robots. The system used five separate defined 
states in order to move toward all directions by means of speed 

variations of each wheel, yielding both linear and curved 

trajectories. The controller received some parameter values from the 
main controller to generate robot motion according to the game 

algorithm. The results show that the robot is able to move in an 

omnidirectional way with the maximum linear speed of 3.2 m/s. The 
average error of movement direction is 4.3°, and the average error 

of facing direction is 4.8°. The shortest average time for a robot to 

make a rotational motion is 2.84 seconds without any displacement 
from the pivot point. Also, the robot can dribble the ball forward 

and backward successfully. In addition, the robot can change its 

facing direction while carrying the ball with a ball shift of less than 

15 cm for 5 seconds. The results show that state segregations 

improve the robots capability to conduct many variations of 
motions, while the ball-handling system is helpful to prevent the 

ball get disengaged from the robot grip so the robot can dribble 

accordingly. 
 (Author) 

Keywords: holonomic motion; omnidirectional robot; soccer robot; 

ball-handling. 

Amin*, Kristian Ismail, Abdul Hapid (Research Centre for 

Electrical Power and Mechatronics, Indonesian Institute of 
Sciences, Indonesia) 

Implementation of a LiFePO4 battery charger for cell balancing 

application 

Journal of Mechatronics, Electrical Power, and Vehicular 

Technology, December 2018, vol. 9, no. 2, p. 81-88, 9 ill, 2 tab, 20 

ref. 

Cell imbalance has always happened in the series-connected battery. 

Series-connected battery needs to be balanced to maintain capacity 

and maximize the batteries lifespan. Cell balancing helps to dispart 

energy equally among battery cells. For active cell balancing, the 
use of a DC-DC converter module for cell balancing is quite 

common to achieve high efficiency, reliability, and high power 

density converter. This paper describes an implementation of a 
LiFePO4 battery charger based on the DC-DC converter module 

used for cell balancing application. A constant current-constant 

voltage (CC-CV) controller for the charger, which is a general 
charging method applied to the LiFePO4 battery, is presented for 

preventing overcharging when considering the nonlinear property of 

a LiFePO4 battery. The prototype is made up with an input voltage 
of 43 V to 110 V and the maximum output voltage of 3.75 V, 

allowing to charge a LiFePO4 cell battery and balancing the battery 

pack with many cells from 15 to 30 cells. The goal is to have a 
LiFePO4 battery charger with an approximate power of 40W and 

the maximum output current of 10 A. Experimental results on a 

160AH LiFePO4 battery for some state of charge (SoC) shows that 
the maximum battery voltage has been limited at 3.77 V, and 

maximum charging current could reach up to 10.64 A. The results 

show that the charger can maintain battery voltage at the maximum 
reference voltage and avoid the LiFePO4 battery from overcharging. 

(Author) 
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This paper develops an optimal speed control using a linear 
quadratic integral (LQI) control standard with/without an observer 

in the system based on an integrated battery-electric vehicle (IBEV) 

model. The IBEV model includes the dynamics of the electric 
motor, longitudinal vehicle, inverter, and battery. The IBEV model 

has one state variable of indirectly measured and unobservable, but 

the system is detectable. The objectives of this study were: (a) to 
create a speed control that gets the exact solution for a system with 

one indirect measurement and unobservable state variable; and (b) 

to create a speed control that has the potential to make a more 
efficient energy system. A full state feedback LQI controller 

without an observer is used as a benchmark. Two output feedback 

LQI controllers are designed; including one controller uses an 
order-4 observer and the other uses an order-5 observer. The order-4 

observer does not include the battery state of charge as observer 
state. Whereas the order-5 observer is designed by making all the 

state variable as the observer state and using the battery state of 

charge as an additional system output. An electric passenger 
minibus for public transport with 1500 kg weight was used as the 

vehicle model. Simulations were performed when the vehicle moves 

in a flat surface with the increased speed from stationary to 60 km/h 
and moves according to standard NEDC driving profile. The 

simulation results showed that both the output feedback LQI 

controllers provided similar speed performance as compared to the 
full state feedback LQI controller. However, the output feedback 

LQI controller with the order-5 observer consumed less energy than 

that with the order-4 observer about 10% for NEDC driving profile 
and 12% for a flat surface. It is concluded that the LQI controller 

with order-5 observer gives better energy efficiency than the LQI 

controller with order-4 observer. 
(Author) 
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