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Remarks from Rector of University of Trunojoyo Madura

Assalamualaikum Wr. Wb.

All praisebelongs tathe Most Merciful God
Allah SWT for the blessings dife for usso
that we could attend this very special moment
International Joint Conference on Science and
Technology (IJCST) 2019 in Surabaya,
Indonesia. 1IJCST 2019 consists of
International Conference on Science and
Technology (ICST) and International
Conference on Social Science (ICSS).

First of all, | would like to warmly welcome

the honored keynote speakers, presenters,
researchers, lecturerand all delegates from all over the world. We are
very pleased to have you here with us to participate in this special
international conference.

We also would like to thank our partners Universitas Negeri Surabaya,
Politeknik Negeri Bali, Universitas BRdbangunan Nasional Veteran Jawa
Timur, Universitas Negeri Makassar, Universitas Negeri Manado,
Politeknik Negeri Jember, Universitas Khairun Ternate, Universitas
Musamus, Universitas Pembangunan Nasional Veteran Jakarta,
Universitas Kadiri, Universitas Waya Kusuma Surabaya, and especially
our Faculty of Engineering for the great collaboration.

The University of Trunojoyo Madura (UTM) is one of the Excellent State
University in East Java, Indonesia. This university has an ambition to
continuously improveresearch and teaching performance. We already
have an International Collaboration with some overseas universities in
Asia and Europe. Additionally, we also have many brilliant academics
which graduated from various reputable universities in Indonesia and
overseas, such as USA, UK, Australia, Malaysia, Taiwan, The
Netherlands, Czech Republic, Japan, Philippines, and others. Hopefully,
IJCST 2019 is a great opportunity to discuss and share knowledge as well
as develop a wide academic collaboration and neiwgrkamong
researchers from all over the world.
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Finally, | wouldlike to expressmy greatetappreciatiorto everyoneor
all contributions to the successful International Conference, and we truly
apologize for any inconveniencehank you very much.

We wish you a most interesting conference

Have a wonderful day in Surabaya, The Hero City in Indonesia
Wassalamualaikum Wr. Wb.

Best Regards,

Dr. Drs. Ec. H. Muh. Syarif, M. Si.
Rector of Universitas Trunojoyo Madura (UTM)
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Remarks from Rector of Universitas Negeri Surabaya

Assal amuodal ai kum wr wb.

The honorable Dra. Hj. Khofifah Indar P.,

M.Si, Governor of East Java, Indonesia, and
Dr. Ir. Patdono Suwignjo, M.Eng.Sc.,

General Director of Institute of Research,
Technology and Higher Education,

Indonesia.

The honorable keynote speakers: Prof.
Nobuo Funabiki, Prof. Shugan Chou,
Prof. Dr. Budisantoso Wirjodirdjo, M.Eng,
: Dr. Nadirsyah Hosen, Prof. Dr. Zinatul
Ashiqgin Zalnol and Dr. Makhfud Efendy, S.Pi, M.Si.

Dearest guests, presenters, and participants of the International Joint
Conference on Science and Technology (IJCST) 2019.

Praise be to Allah SWT for His blessing moment, hence we can attend this
valuable momment to share some ideas in this conference.

It is my pleasure, as the Rector and on behalf of Universitas Negeri
Surabaya to welcome all of you, from abroad and within Indonesia, to
participate in the International Joint Conference on Science and
Technology (IJCST) 2019.

Ladies and Gentlemen,

The intellgent industry or industry 4.0 is the fourth revolution of industry
when company is transformed by an inteligent organization to achieve the
best business result. The raising global income levels and improving the
quality of life are the aim of the revdlan. We can play important role

and do significant action to support the achievement of these goals as we
are educator and researchers as well.

Ladies and Gentlemen,

Inspired by the spirit of industrial revolution 4.0, the IJCST 2019 brings
the theme "Th@pportunities and challenges in elevating local resources

%
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contribute to develop a better world". We do hope that this conference will
be the home for the researchers, the lecturers, and the practitioners in
science and technology to communicate their ioailgscientific ideas
based on their updated research. Their contribution will be valuable input
for the development of these fields.

Ladies and Gentlemen,

We are grateful to all institutions, sponsors, all organizing and scientific
committee members, andll participants for making this conference
possible and successful. We wish you all have a wonderful moment here
in Surabaya, the second biggest city in Indonesia.

May you have a very succesful conference.

Thank you.

Prof. Dr. Nur Hasan, M.Kes
Rector of Universitas Negeri Surabaya
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Remarks from Rector of Politeknik Negeri Bali

" The honourabl&overnor of East Java, General

Director of Institution of Research, Technology

and Higher Education (RisTekDikti)

Distinguish guest, presenters and participants
of IJCST 2019

The 4th IJCST is a college consortium as well
as a norprofit foundation, which actively
initiates scientific activities in the form of
conferences. In the conference is initiated to
accommodate the field of science and technology and the humanities field,
organized separately in accordance with scientific characteristics and a
definite methodological footing. There are 10 universities, 2 polytechnics
and one noprofit foundation get involved in this joint and collaboration.

This joint conference is indted covering two main field of subject which

are social science (ICSS) and engineering (ICST). The main theme of the
conference is Alndustri al Revol ution
in elevating local resources contribute to develop a better i d 0 . Thi ¢
theme is an anticipation of the industrialization 4.0 issue for global
development and also in order to improve the relevance and productivity

of research and development.

We get optimistic that this conference will contribute for enhance of
research output quality and obtain better research collaboration in future
among researchers and also institution internationally. Your presence at
this conference is very important to sustainable development dedication
for better human life in the world.

Finally, wishing you a great conference and enjoy the nice city of Surabaya
one of the best city management in Indonesia.

Bali State Polytechnic
Director,

| Nyoman Abdi, SE., M.eCom.

\
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Remarks from Rector of Universitas Pembangunan
Nasional Veteran Jawa Timu

| Assalamualaikum Wr Whb.

| On behalf of The Rector of University of

. Pembangunan  Nasional Veteran Jawa
Timur, | would like to extend my warmest
welcome to all participants, delegates from
all over the world, and keynote speakers to
the IJSCT 2019. Welconte Surabaya, at
Sheraton Hotel & Tower. Welcome to
Surabaya, one of the biggest city in
Indonesia, and called a heroes citlis city
holds many stories of struggles against
invaders. No wonder that in Surabaya, we
can find many unique architectural buildings and historical heritage.
Welcome also to our University, Belanegara Campus. Our campus was
characterized by specific akacter building of our student. We develop a
patriotic soul and patriotism in our learning process.

Taking place every year, the theme o
4.0: The Opportunities and Challenges In Elevating Local Resources
ContributeTo Devel op A Better Wor |l do. T
promote the relationship between the manufacturing industry and the local
resources. In the Industry 4.0 era,

be connected to what is known as cypbysicalproduction systems. As

a result, the traditional manufacturing processes are undergoing an
enormous transformation which will change the way companies approach
manufacturing, and it will cause a polarization of the labor force. Industry
4.0 also will hae the potency to change the nature of jobs, education and
skill requirement; because it requires the increasing of technical
competenciesThe use of rapid technology will contribute to increased
efficiency; and will affect productivity, competitivenesagdaemployment.

We are very pleased to welcome you in the proceedings book of the IJCST
2019. These proceedings are one of the continuations for the conference.
Based on these papers, hopefully, more collaborations can be initiated or
should be followedip between us.

VI
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| would like to express my gratitude to all of the participants, keynote and
invited speakers as well. Many thanks also go to the reviewers and the
editorial team for their big effort in supporting this proceedings book. Last
but not least,my big appreciation to the steering and organizing
committees, in realizing this proceedings book. Thank you.

Wassalamulaikum wr wb.

Prof.Dr. Ir. Akhmad Fauzi, MMT
Rector of Universitas PembangunarNasional Veteran Jawa Timur

VIII
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Remarks from Rector of Universitas Negeri Makassar

In this modern era, the impact of changes in
science and technology is very significant to
human life. Industrial revolution 4.0 comes as
a new era characterized by computerized
digital technology. This era has changed the
order of human life from manuaystems to
automated systems.

2018 international Joint Conference Science
ana Technology (IJCST) is an international
level conference organized by a consorsium of
9 university including Universitas Negeri
Surabaya, Universitas Pembangunan Nasional Vetdewa Timur,
Politeknik Negeri Bali, Universias Trunojoyo Madura, Universitas Negeri
Makkasar, Universitas Negeri Manado, Politeknik Negeri Jember,
Universitas Negeri Makassar Musamus. This joint conference brings
Together research from various countrieovaim to share resources and
innovation in relation to the era of digitalization where this year the focus
in on thr fields of chemical engineering, science and technology,
information systems, electrical engineering, food technology, veterinary
animals, lealth which is expected to strengthen the relationship between
researchers.

Universitas Negeri Makassar is very proud to be a member of the [JST
2018 consorsium. The hope is that it can foster collaboration between
institutions, especially the increasdlie number of scientific publikations

by displaying research results, innovative ideas, and experience in the field
of science and technology.

On behalf of Universitas Negeri Makassar, let me congratulate the
implementation of IJCST 2018. Hopfully this sty can benefit
researchesrs to be able to socialize and interact with other international
seminar participants.

Prof. Dr. H. Husain Syam,M.T.P.
Rector of Universitas Negeri Makassar
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Remarks from Rector of Universitas Negeri Manado

Salam  Sejahtera bagi kita sekalian,
Assal amudal ai kum war
wabarakatuuh.,

Om Swastiastu, Namo Buddhaya, salam
kebajikan

First of all, allow me as the Chancellor of
Manado State University to give Praise and
Gratitude to the presence dfimighty God
because of His grace and participation so that the
2019 International Joint Conference on Science
and Technology (Surabaya) can run well.

In the current 4.0 Industrial Revolution era, innovation takes place very
quickly with competition in vaous fields which are increasingly stringent,
including in the world of Higher Education. To be able to advance and
compete globally, inevitably Higher Education must continue to encourage
and support the development of Education and Learning Activities,
Community Service and Innovative Research for lecturers and students.
The results of the research should not only be stored and deposited in the
Higher Education environment but must be widely disseminated so that it
can be known by all interested partie§loreover, based on
Permenristekdikti No.20 of 2017, Lecturers with functional positions as
Professor and Head Lecturer must conduct Scientific Publications both
nationally and internationally. | see the 2019 IJCST to be one of the
appropriate venues for iversities to disseminate our ideas and research
results, as a form of public accountability, fulfilment of the conditions of
publication obligations, and active participation in improving the quality
of tertiary institutions, because the articles preskaté¢his conference will

be published in the form of CPCI indexed proceedings (Clarivate Analytics
/ Thomson Reuters / Web of Science).

On this occasion, | also want to give high appreciation to the collaboration
of the Higher Education Consortium in timplementation of the 2019
IJCST which has proven to encourage us to support each other, share
information, reference, experience and even technology in conducting
international conference events, so that we can move forward together and
complement each lo¢r in increasing the capacity of each university.

X
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Finally, | congratulate the conference, long live Indonesian Education!

Salam Sejahtera, Wabillahi Taufik Wal Hidayah, Wassalamu Alaikum
Warahamatullahi Wabarakatuh.

Om shanti, shanti , shant i € oom
Sadhuadhu sadhu &

Prof. Dr. Julyeta P. A. Runtuwene, MS.
Rector of Universitas Negeri Manado,

Xl
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Remarks from Rector of Politeknik Negeri Jember

Dear all scientists and participants,

It is my great pleasure and honor to welcome
you to the 2 International Conference on
Science and Technology (ICST) and th¥ 2
International Conference on Social Science
(ICSS) hosted by Universitas Trunojoyo in
Madura (UTM), East Java. The conferences are
organized by IJCST (International Joint
Conference on@&@ence and Technology) which
is originally initiated by some state universities
in East Java, Bali, and Sulawesi.

In this year, the IJCST conferences are held on October-17@kh at
Sheraton Hotel & Tower, Surabaya, Indonesia. The conferences are
expected to become a scientific forum for scientists, lecturers, researchers,
and policymakers, to meet and to share their knowledge, research findings,
and thoughts on science and technology that will contribute to the
advancement of practices in the edumaai world. The ICST is specialized

to those who are interested and committed to the development of science
technology which covers Sciences, Informatics Technology, Engineering,
Power and Energy, Environment, Geology, Industrial Engineering,
Mining, and dhers. While, the ICSS accommodates those who are
specialized their researches on social science such as those of Law,
Education, Cultural and Communication Studies, History, Political
Science, Psychology, Sociology, and Library Sciences.

In the age of Indstry 4.0, science and technology have now become one

of the strategic sectors which underpin the development of a society and a
country. By encouraging studies and innovation in these areas, | believe

we can do our best to change difficulties into oppattes and to make a

better life for now and future. This is in line with the theme of these
conferences Al ndustri al Revolution 4
in elevating | ocal resources contri
Therefore, this imot exaggerating statement to assert that this conference
disserves to gain our attention to make it continued and witnesses the
expected changes in our education, society, nation, and world.

Xl
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Finally, as the Director of Politeknik Negeri Jember, | am ggateful to

Dr. Ir. Patdono Suwignjo, M.Eng.Sdirector General of Institutions of
Science, Technology and Higher Education at the Ministry of Research,
Technology and Higher EducatioRi§éTekDikti), and MrsKhofifah Indar
Parawansa, M.Sithe Governor of East Java, who have delivered concerns
and insights through the special speeches in these conferences. My sincere
thanks to the &ynote speakerd?rof. Nobuo Funabikirom Okayama
University Japan,Prof. ShueYan Chas from The National Taiwan
University of Science and Technology (NTUSDt. Achmad Amzeri
from University of Trunojoyo Madura, Dr. Nadirsyah Hosen from Monash
University Australia, Prof. Dr. Kamal HélHassan from The National
University of Malaysia, and Dr. Makhfud Efendy, S.Pi., M.Si. from
University of Trunojoyo Madura, Indonesia. | would also thahk t
Steering Committee, th@rganizingCommittee, the Reviewers, and the
Editorial Boards for theirgreat dedication to make the Conferences
successfully organized.

Saiful Anwar, S.Tp, MP
Director of Politeknik Negeri Jember

X
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Remarks from Rector of Universitas Khairun

Bismillahirahmanirahim

Peace be upon you, and Allah mercy and
blessings,

Peacdor us all
Alhamdulillah,

On behalf of entire Universitas Khairun
community, we are very pleased and
appreciated to all consortium members who
have jointly organized the 2019 International
Joint Conference on Science and Technology (IJCST). As Rector of
Universitas Khairun, | also appreciate the increasing number and quality
of research results presented at leading scientific conferences such as the
2019 IJCST. In addition, hopefully this great activity can also encourage
the entire community of Universitashairun to be more productive in
producing scientific works that are disseminated at international scientific
meetings such as IJCST 20109.

Personally, | thank to all the academic community who participate in this
conference. In addition, sincerely pleaseept my highest appreciation to

all parties involved in the preparation of IJCST 2019 especially to the
committee behind this enormous conference who dedicated their time and
loyalty to prepare this conference perfectly.

Wassalamualaikum wr. wb.

Prof. Dr. Husen Alting, S.H., M.H
Rector of Universitas Khairun

XIV
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Remarks from Rector of Musamus University

Honorable the Chancellors, the Deans of the
Consortium Members, the keynote speakers,
the authors (lecturers and researchers), the
committees and all participants.

Shalom and best wishes.

Praise be to the Almighty God for blessing
and guiding us into thispecial moment, the
International Joint Conference on Science and
Technology (IJCST) 2019.

It is such an honor to be and take a part in this consortium"thaéCST

2019 organized by the University of Trunojoyo Madura. We realize that

this conferencesithe right place for researchers in the fields of science and
technology, social and humanities to improve the quantity and quality of

their research publications, beside their obligation to carry out the Tri
Dharma of higher education. Each lectureetpuired to publish the results

of his/her research in either national/international journals or in national /
international conferences. This is absolutely important for improving

|l ecturersdé6 achievement and influenci

We realize thatd keep existing in publications in either international
journals or conferences is not easy, especially for the new state universities
such as Musamus University. Therefore, it is extremely significant to make
an agreement in consortium to conduct inteamal seminars regularly.

Musamus University is committed to increase the quantity and quality of
lecturer publications to improve university rankings and as a capital for
lecturers to improve academic positions. Therefore, Musamus University
is very proudto be accepted and for the second time taking a part in the
Higher Education consortium at the International Joint Conference on
Science and Technology to increase the number of lecturer publications
and university rankings. Hopefully, the implementatcdiJCST 2019 in
Surabaya can run well and offer all members and participants of this
consortium the plentiful benefits.

XV
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We hope this conference will be a great and successful event not only as
an opportunity to share knowledge and experiences but asstast of
good cooperation and friendship among consortium members.

As closing, we would like to extend gratitude to all delegates for their full
cooperation and contribution in IJCST 2019 and the organizers of the
University of Trunojoyo for opening opponities and working hard for

the convening and success of this conference.

Finally, allow me on behalf of Musamus University to wish you a fruitful
and pleasant international conference.

Thank you

Prof. Dr. Philipus Betaubun, M.T
Chancellor of Musamus Lhiversity

XVI
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Remarks from Rector of Universitas Pembangunan
Nasional Veteran Jakarta

AThe measure of intelligdg
to changeo(Al bert Einste

Intelligence (intelligence) is a person's ability
to think logically, communicate, learknow,
understand, remember, have planned, think
creatively and be able to solve problems.
Learn from the experience and also be able to
adapt to the environment. Intelligence is
| synonymous with the tertiary environment,
lecturers who have the task of doihggher
education, education, and research and
community service.

For the performance of the field of research, especially in the Ministry of
Research, Technology and Higher Education currently in the spotlight, Mr.
Jokowi - President of the Republic of donesia. On the occasion of
opening the 2018 Plenary Cabinet meeting, Mr. Jokowi once questioned
the benefits of a research fund of Rp. 24.9 Trillion in various
ministries/institutions that have no impact on the resolution of community
problems.

(https://bisnis.tempo.co/read/1077794/jokaymestionresultsrisetwith-
budgetRp-249trillion)

The International Conference on Science and Technologyf{l@sh the

theme "Industrial Revolution 4.0: The opportunities and challenges in
elevating local resources contribute to developing a better world" can be
used as a momentum for us to answer the President's turmoil by producing
research that is not onlygt stop in publicatiorotfulfil the task of research
darma alone but to continue to be research that is able to answer problems
in society, especially in the digital era, the era of technology, the era of the
industrial revolution 4.0.

This conference waheld by involving 12 universities, this collaboration

will be a driving force for quality research, and each university has its
advantages in the direction of research which can then be joined by experts

XVII
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in other universities. In the current competitieea of collaboration,
resource mobilization is a must. Nobody can do something individually at
this time.

UPNVJ hopes that after this conference the lecturers will follow up on
these studies by pioneering, building cooperation with the industrial world
sothat the downstream is achieved, then the researchers will communicate
with each other intensely to follow up on this activity by conducting joint
research.

Finally, Congratulations and Success for the International Conference on
Science and Technology (@T) and thank you UPNVJ for the opportunity
to participate in this activity.

Coming together is a beginning

Staying together is progress

Working together is a success

(Henry Ford)

Wabillahitaufik wal hidayah

Wassalamualaikum warahmatullahi wabarakatuh,

(Sdam) Greetings Bela Negalra

Dr. Erna Hernawati, Ak, CPMA,CA

Rector of Universitas Pembangunan Nasional Veteran Jakarta

XVII
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Remarks from Rector of Kadiri Unversity

Welcome to the proceeding of the
International Conference of Social Science
and International Conference of Science and
Technology with Kadiri University as the Co
Host.

The theme of our first conference is
International Seminar of Social, Science,
Econonics, and Tehnology (ISOSSET). As the
first time for participating in the International

Conference, it is hoped the participation will
not be the last and the continuity will make the
conference better and better.

We would like to express our sincere gradié to University of Trunojoyo
Madura for being our best partner and teacher for being the Co Host for
these conference.

We also like to express our sincere gratitude and appreciation to all
presenters and authors for the willingness to join this seminar.

Ir.Djoko Rahardjo, MP
Rector of Kadiri University

XIX
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Remarks from Rector of Universitas Wijaya Kusuma
Surabaya

Assalammualaikum Warrahmatullahi
Wabarakatuh

Good Morning
Dear all scientists and participants,

It is my pleasure and honor to join th&' 2
International Conference on Science and
Technology (ICST) and thé@nternational
Conference on Social Sciences (ICSS) held
by Trunojoyo University in Madura (UTM),

East Java. The IJCST conference was held
on 1718 October at the Sheraton Hotel &
Tower, Surabaya, Indonesia. The conference is expected to be a scientific
forum for our lecturers, researchers and students to meet and share
knowledge, research findings, and thoughts about science and technology
that will contribute to the progress of praetin education.

Universitas Wijaya Kusuma Surabaya (UWKS) has 8 Faculties and 26
Study Programs: Faculty of Engineering, Agriculture, Lawprtomics

and BusinessSocial Political Science, Language and Science, Medicine,
and Veterinary Medicine. UWKS as aultural campus, where
strengthening as a cultural campus is manifested in the form of activities,
both academic and neactademic, always embodies the embodiment of the
character of cultural values. As an Educational Institution, Universitas
Wijaya Kusumanust always support all Government Programs for mutual
Progress. Among others is to support government programs in the success
of International and National Scientific Article Publications, Through
Scientific Meetings as we are today, and hopefully tresefollow up on

the application of the results of this international seminar.

The theme of the conference is "Industrial Revolution 4.0: Opportunities
and Challenges in Enhancing Local Resources to Support a Better World".
In the era of Industry 4.0, sciee and technology have now become one
of the strategic sectors that sustain the development of society and the
country. By encouraging and innovating in these fields, it is hoped that
there will be expected changes in our education, society, nation aiad wo

XX
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Finally, we are very grateful to Dr. Ir. Patdono Suwignjo, M.Eng.Sc.,
Director General of the Institute of Science, Technology and Higher
Education in the Ministry of Research, Technology and Higher Education
(RisTekDikti), and Ms. Khofifah Indar Pas@ansa, M.Sc., Governor of
East Java, and thank you us to the main speaker: Prof. Nobuo Funabiki
from Okayama University of Japan, Prof. Shdan Chou from the
National University of Science and Technology (NTUST), Dr. Achmad
Amzeri from Trunojoyo Universit Madura, Dr. Nadirsyah Hosen from
Monash University Australia, Prof. Dr. Kamal Halili Hassan from The
National University of Malaysia, and Dr. Makhfud Efendy, S.Pi., M.Sc.
from Trunojoyo University Madura, Indonesia. we also thank the Steering
Committee,Organizing Committee, Reviewers, and Editorial Board so
that this Conference can run smoothly.

Thank you,
Have a wonderful and insightful seminar
Wassalamualaikum Warrahmatullahi Wabarakatuh.

Prof. H. Sri Harmadiji., dr., Sp.THT -KL (K)
Rector of Universitas Wijaya Kusuma Surabaya

XXI
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Remarks from Rector of Bahaudin Mudhary Madura
University

All praisebelongs

to theMostMerciful God Allah SWT.
Sholawat and salamlways be given to our
prophet Muhammad SAW

We are please to welcome you to the
International Joint Conference on Science and
Technology (IJCST) 2019 consists of
International Conference on Science and
Technology (ICST) and International
Conference on Social SciencdCSS in

: Sheraton Surabaya Hotel & Towehsgdonesia
Octoberl7-18, 2019. Thisinternationalmeeting will assemble the world
leaders in theggrowing fields related to thésTEM and Social Science
Henceit is timely that this meeting will enable you to megtand discuss
important issues in this escalatinggsues We welcome you to this
conference and look forward to your participation.

We would like to express our sincere appreciation to University of
TrunojoyoMadura for being our best partner and leader for being the Co
Host for these conferenc&Ve also would like to thank our partners
Universitas Negeri SurabayaPoliteknik Negeri Balj Universitas
Pembangunan Nasional Veteran Jawa Timuniversitas Negeri
Makassar, Universitas Negeri Manado, Politeknik Negeri Jember
Universitas Khairun Ternate, Universitddusamus Universitas Kadiri,
Universitas Wijaya Kusuma Surabaymdand especially our Faculty of
Engineering for the great collatadion
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