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Message from the General Chair

It gives me great pleasure to all of the keynote/invite speakers, distinguished guests, and
ICVEE participants, welcome to 2020 the third International Conference on Vocational
Education and Electrical Engineering (ICVEE). Due to the COVID-19 ICVEE
conference which is organized by the Department of Electrical Engineering
and Departement of Informatics, Universitas Negeri Surabaya and technical
sponsorship IEEE Indonesia section hold the conference in the virtual event. The theme of
our conference is “ Strengthening the framework of Society 5.0 through Innovations in
Education, Electrical Engineering, and Informatics Engineering”.

This year we receive 134 articles and resulted in 71 articles that have been presented at this conference and
will be submitted to the IEEE explorer. The article comes from some domestics and international universities.
The International author and co-author come from Brazil, Jerman, Philippines, Japan, Taiwan, Singapore,
Malaysia, Thailand, Saudi Arabia, and Australia. We would like to appreciate all of the keynotes and invite
speakers, reviewers, committees, and participants for all the support and participation. We would like to give
gratitude to the Universitas Negeri Surabaya as the organizer and IEEE Indonesian Section as a technical Co-
sponsorship.

Finally, I wish all participants always successful and enjoy this conference. I hope this program will be
interesting and useful for all the ICVEE participants.

Prof. Dr. Bambang Suprianto., MT

General Chair



A\
~e= SIEEE
| CV E E INDONESIA SECTION

Organizer and committee

2020 the third International Conference on Vocational Education
and Electrical Engineering (ICVEE)

Organized by

Technical Co-Sponsorship

QIEEE

INDONESIA SECTION

Committee:

General Chair
=  Prof. Dr. Bambang Suprianto, M.T (Universitas Negeri Surabaya)

General Co-Chair
=  Dr. Nurhayati, S.T., M.T. (Universitas Negeri Surabaya)

TPC
= Dr. Elly Matul Immah, M.Kom. (Universitas Negeri Surabaya)
=  Setya Chendra Wibawa, M.Kom. (Universitas Negeri Surabaya)

Publication Chair
=  Salamun Rohman Nudin, S.Kom., M.Kom. (Universitas Negeri Surabaya)

Advisory Board

Prof. Takeshi Fukusako, Kumamoto University (Japan )

Prof. Jodo Fransisco Justo (Polytechnic School of the University of Sdo Paulo, Sdo Paulo, Brasil)
Prof. Nobuo Funabiki (Okayama University, Japan)

Prof. Poki chen (National Taiwan University, Taiwan)

Prof. Gamantyo Hendrantoro (Institut Teknologi Sepuluh Nopember, Indonesia)
Prof. Alexandre Manigoba De Oliveira (IFSP, Brazil)

Prof. Sven Shculte (Technische Universitidt Dortmund, German)

Prof. Dr. H. Bambang Yulianto., M.Pd (Universitas Negeri Surabaya, Indonesia)
Prof. Dr. Supari Muslim , M.Pd (Universitas Negeri Surabaya, Indonesia)

Prof . Dr. Ismet Basuki, M.Pd (Universitas Negeri Surabaya, Indonesia)

Prof. Munoto, M.Pd (Universitas Negeri Surabaya, Indonesia)

Prof. Ekohariadi, M.Pd (Universitas Negeri Surabaya, Indonesia)

Spits Warnars Harco, S.Kom., M.T.I., Ph.D. (Binus University, Indonesia)

Section Chair
e  Dr. Kurnianingsih (Vice-Chair of the IEEE Indonesia Section)



\
Y $IEEE

L =
| CV E E INDONESIA SECTION

Technical Program Committee/reviewer

Eko Setijadi, MT.,Ph.D — Institut Teknologi Sepuluh Nopember, Indonesia
Shintami Hidajati, PhD — Institut Teknologi Sepuluh Nopember, Indonesia

Jiapan Guo., MSc.Ph.D — University of Groningen, Netherlands

Prof. Alexandre Mani¢oba De Oliveira — Instituto Federal de Sao Paulo, IFSP, Brazil
Warangkana Chaihongsa, D.Eng— King Mongkut’s Institute of Technology Langkrabang, Thailand
Dr. Umi Laili Yuhana., M.Kom — Institut Teknologi Sepuluh Nopember, Indonesia
Dr. Tri Budi Santoso., ST., MT. — Politeknik Elektronika Negeri Surabaya, Indonesia
Dr. Rr. Ani Dijah Rahajoe., ST.,M.Cs — Universitas Bhayangkara Surabaya

Dr. Amirullah., ST., MT. — Universitas Bhayangkara Surabaya

Ir. Wijono, Ph.D — Universitas Brawijaya, Indonesia

Dr. Eng. Adi Wibowo, S.Si., M.Kom — Universitas Diponegoro, Indonesia
Krismadinata, Ph. D — Universitas Negeri Padang, Indonesia

Dr. Diana Purwitasari — Institut Teknologi Sepuluh Nopember, Indonesia

Royyana Muslim Ijtihadie., Ph.D— Institut Teknologi Sepuluh Nopember, Indonesia
Dr. Eng. Asep Bayu Dani Nandiyanto — Universitas Pendidikan Indonesia, Indonesia
Didin Wahyudin, Ph.D — Universitas Pendidikan Indonesia, Indonesia

Didik Nurhadi., PhD — Universitas Negeri Malang, Indonesia

Iwan Kustiawan, Ph. D — Universitas Pendidikan Indonesia, Indonesia

Prof. Moh. Khairuddin, Ph.D — Universitas Negeri Yogjakarta, Indonesia

Dr. Ade Gafar Abdullah — Universitas Pendidikan Indonesia, Indonesia

Dr. Nyoman Gunantara., MT— Universitas Udayana, Indonesia

Dr. Umaisaroh., MT — Universitas Mercu Buana, Jakarta, Indonesia

Dr. Indah Kurniawati., MT— Universitas Muhammadiyah Surabaya, Indonesia

Dr. Farah Afianti., M. Kom— Telkom University, Indonesia

Dr. Mike Yuliana — Politeknik Elektronika Negeri Surabaya, Indonesia

Dr. Syahfrizal tahcfullah., MT— Universitas Borneo Tarakan, Indonesia

Teuku Muhammad Roffi., Ph.D — Universitas Pertamina, Indonesia

Dr. Hakkun Elmunsyah— Universitas Negeri Malang, Indonesia

Dr. Verry Ronny Palinglingan— Universitas Negeri Manado, Indonesia

Dr. Ing. Parabelem Tinno dolf Rompas., M.Eng — Universitas Negeri Manado, Indonesia
Dr. Lala Septem Riza., MT — Universitas Pendidikan Indonesia, Indonesia

Dr. Endi Suhendi., M.Si. — Universitas Pendidikan Indonesia, Indonesia

Ilmi Jazuli Ichsan., M.Pd — Universitas Negeri Jakarta, Indonesia

Eppy Yundra, Ph. D — Universitas Negeri Surabaya, Indonesia

Dr. Lilik Anifah, MT — Universitas Negeri Surabaya, Indonesia

Dr. IGP Asto Buditjahjanto, MT — Universitas Negeri Surabaya, Indonesia

Dr. Nurhayati, ST., MT. — Universitas Negeri Surabaya, Indonesia

Dr. Lusia Rakhmawati, M.T. — Universitas Negeri Surabaya, Indonesia

Dr. Yuni Yamasari., M.Kom— Universitas Negeri Surabaya, Indonesia

Unit Three Karini., Ph.D— Universitas Negeri Surabaya, Indonesia

Hapsari Peni Tjahyaningtijas., MT— Universitas Negeri Surabaya, Indonesia

Utama Alan Deta., M.Pd— Universitas Negeri Surabaya, Indonesia

Naim Rochmawati., M.Kom — Universitas Negeri Surabaya, Indonesia

Dr. Ricky Eka Putra, S.Kom., M.Kom- Universitas Negeri Surabaya, Indonesia

Organizing Committee

Dr. Maspiyah, M.Kes.

Dr. Edy Sulistyo., M.Pd

Dr. Agus Wiyono.

Dedy Rahman Prehanto, S.Kom., M.Kom
Prof. Dr. Munoto, M.Pd.



Na'e
ICVEE

YIEEE

INDONESIA SECTION

Ir. Achmad Imam Agung, M.Pd.

| Kadek Dwi Nuryana, S.T.,M.Kom.
Prof. Dr. Bambang Suprianto, M.T.
Dr. Nurhayati, S.T., M.T.

Aries Dwi Indriyanti, S.Kom., M.Kom
Dr. Euis Ismayati.,M.Pd.

Yeni Anistyasari, S.Pd.,M.Kom

Dr. Ricky Eka Putra, S.Kom., M.Kom.

| Gusti Lanang Eka Putra., S.Kom., M.Kom.
Nur Kholis, S.T., M.T.

Eppy Yundra, P.hD

Unit Three Kartini., Ph.D

Aditya Chandra H., ST., MT.

Farid Baskoro, ST., MT.

Dr. 1 G.P. Asto B., M.T.

Dr. Lilik Anifah.,S.T.,M.T

Dr. Meini Sondang, M.Pd.

Dr. Lusia Rakhmawati, MT

Hapsari Peni Tjahjaningtijas.,MT

Setya Chendra Wibawa., S.Pd., M.Kom
Dodik Arwin Darmawan., S.T., M.T.
Rifgi Firmansyah, S.T., M.T.

Arif Widodo, S.T., M.Sc.

Naim Rohmawati, M.Kom

Yuli Sutoto, S.Pd, M.Pd.

Salamun Rohman Nudin, S.Kom.,M.Kom.
Rahardian Bisma, S.Kom.,M.Kom
Mahendra Widyartono, ST., MT

Widi Ariwibowo, S.T., M.T.

Dr. Joko, S.Pd., M.Pd.

Drs. Bambang Sujatmiko.,M.T.

Reza Rahmadian, S.ST., MengSc
Miftahur Rohman, S.T.,M.T

Fendi Ahmad, S.Pd.,M.Pd.

L. Endah Cahya Ningrum, S.Pd.,M.Pd.
Rindu P, S.Kom., M.Kom.

Martini Dwi Endah Susanti, S.Kom., M.Kom
Paramitha Nerisafitra, S.ST., M.Kom.
Syarifuddin Zuhri., S.Pd.,M.T.

Subuh Isnur Haryudo, S.T., M.T.
Marisa, S.E

Vi



1 |
~@= SIZ <IEEE
| CV E E 4 INDONESIA SECTION

General and Paralel Program Schedule

General Timetable ICVEE
Saturday, October 3-4, 2020

Activity Duration Necessity

Plenary Session Sat, Oct 3

Online Registration

(Technical meeting 07.30

1 Preparation and On the 08_00 30 minutes Committee Laptop, internet
Spot registration) ’
Opening and Rules 08.00
2 Guidance for the Virtual - 10 minutes Committee Laptop, file, documentatior
Conference 08.10
Viewing Profile Video of
Universitas Negeri Surabaya,
3 Listening Indonesia National 08;10 20 minutes C itt Laptop, file, documentatior
Anthem, and Listening Mars 08.30 ommitiee ptop, file,
of Universitas Negeri :
Surabaya
Prof. Dr. Bambang
08.30 Yulianto., M.Pd
4 | Welcoming Session - mirfl?tes Vice Rector | of Laptop, file
08.50 Universitas Negeri
Surabaya
Prof. Takeshi
Keynote Speaker 1 09.00 Fukusako, Professor
5 - 30 minutes ’ Laptop, file
(ICVEE) 09.30 at Kumamoto
’ University, Japan
Prof. Dr. Hadi
09.30 Susanto, Professor at
6 Keynote Speaker 2 - 30 minutes University of Essex, UK Laptop, file
10.00 and Khalifa University,
UAE
10.00 Prof. Johan Pion,
7 Keynote Speaker 3 - 30 minutes Professor at HAN
10.30 University

10.30 45

8 Live Discussion (Question
minutes

and Answer) Plenary Moderator

11.15

Roundtable Discussion, Sat Oct 3, 2020 (ICVEE)

Vii



Welcoming session from
ICVEE chair

12.00-12.10

Duration

10 minutes

Prof Bambang Suprianto.,
MT
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Necessity

Laptop, file

10

Invited Speaker |

12.10

12.35

25 minutes

Prof. Madya. Ir. Dr. Abd
Kadir bin Mahamad

Universiti Tun Hussein
Onn Malaysia (UTHM)
(Malaysia )

Laptop, file

11

Invited Speaker Il

12.35

13.00

25 minutes

Prof. Mingchang Wu.,
Ph.D.

National Yunlin
University of Science and
Technology

(Taiwan )

Laptop, file

1

Invited Speaker IlI

13.00

13.30

30 minutes

Prof. Wisnu Jatmiko.,
Ph.D

Universitas Indonesia (UI)

(IEEE Indonesian Section
chair)

Laptop, file

10

Live Discussion (Question
and Answer)

13.30

14.15

45 minutes

Plenary Moderator

13

Rules Guidance for the
Roundtable Discussion

14.15

14.30

15 minutes

Committee (IEEE-AP)
(IEEE for room 1-8)

Laptop, file

14

Session of Roundtable
Discussion

14.30

17.00

Room 1 — Room 8
(14.30-14.45)
Room 1 — Room 8
(14.45-15.00)
Room 1 — Room 8
(15.00-15.15)
Room 1 — Room 8
(15.15-15.30)
Break (30 minutes)
Room 1 — Room 8
(16.00-16.15)
Room 1 — Room 8
(16.15-16.30)
Room 1 — Room 8
(16.30-16.45)
Room 1 — Room 8
(16.45-17.00)
Room 1 — Room 8
(17.00-17.15)
Room 1 — Room 8
(17.15-17.30)

Laptop, file

viii
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Necessity

Announcement best
15 paper/presenter and
reviewer

Closing speech

18.00

- 30 minutes
18.30

Room 1 Laptop, internet
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PARALLEL SESSION TIMETABLE ICVEE
Saturday, October 3, 2020

Room 1
Moderator 1 IGP Asto Buditjahjanto
2 Lilik Anifah

Differences Between Students from Senior High
1 266 School and Vocational School in the Learning 14.30-14.45
Outcomes of Electrical Engineering Students

2 270 absent

Combining the Unsupervised Discretization
& 276 Method and the Statistical Machine Learning for 15.00-15.15
the Modeling of the Students’ Performance

The effect of changing the type of lamp, lighting
power and adding light points to the strength of the
4 294 lighting in the Classroom and Reading Room of 15.15-15.30
the Postgraduate Program at the Bung Hatta

Building, Jakarta State University

BREAK 14.45-15.15
5 352 absent 16.00-16.15
6 362 absent 16.15-16.30

Google Classroom Effectiveness and Efficiency as
Alternative Online Learning Media to Overcome
Physical Distancing in Lectures as a result of the

Covid-19 pandemic: Student Perspectives

7 363 16.30-16.45

Effectiveness of Mobile Learning Implementation
8 367 in Increasing Student Competence and Preventing 16.45-17.00
the Spread and Impact of COVID-19

The Effect of Participation in Scientific Research
9 368 and Conference on Vocational Teachers' 17.00-17.15
Competencies

Evaluation of Indonesian Technical and Vocational
10 412 Education in Addressing the Gap in Job Skills 17.15-17.30
Required by Industry
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Room 2

Moderator

1
2

Hapsari P A Tjahyaningtijas

413

Semantic Web Ontology for Vocational Education
Self-Evaluation System

14.30-14.45

416

The impact of The COVID-19 Pandemic in
Indonesia (Face to face versus Online Learning)

14.45-15.00

425

absent

15.00-15.15

459

DESIGN OF COMPETENCY TEST MODEL FOR
ELECTRICAL INSTALLATION AUTOMATION
BASED ON PROJECT LEARNING FOR
ELECTRICAL ENGINEERING STUDENTS

15.15-15.30

BREAK

14.45-15.15

474

EFFECTIVENESS THE USE OF INTERACTIVE
MULTIMEDIA LEARNING MEDIA IN FACIAL SKIN
CARE COURSES

16.00-16.15

476

The Effect of the Android based Mobile-Learning
Models on Student Learning Outcomes in
Research Methodology Courses in the
Cosmetology and Beauty Department

16.15-16.30

489

The Marketing of Teaching Factory Product
Through Online E-Commerce at Fashion Design
Vocational High Schools

16.30-16.45

507

absent

16.45-17.00

330

FACTOR ANALYSIS THAT INFLUENCES
CPL/PILOT LICENSE COMMERCIAL PHASE
TECHNICAL KNOWLEDGE OF CADETS OF
OFFICIAL AVIATION SCHOOL VOCATIONAL

EDUCATION

17.00-17.15

10

347

Measurement Model of Employability Skills of
Vocational High School Student in East Java Using
Structural Equation Model (SEM)

17.15-17.30

Xi
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Room 3

Moderator 1 Naim Rochmawati

2 Yeni Anistyasari

The Concept of Using TOLSYASUPI-EduMed
in Basic Programming Learning with 14.45-15.00
Problem-Posing Interaction Flow

Risk Analysis of Cloud Computing in the

4 303 Logistics Process

15.15-15.30

BREAK 14.45-15.15

Deep Learning Implementation of Facemask
6 433 and Physical Distancing Detection with 16.15-16.30
Alarm Systems

An Enhanced Cryptographic Algorithm in 16.45-17.00

8 462 Securing Healthcare Medical Records

Integration
10 554 of FAHP and COPRAS Method for New Student 17.15-17.30
Admission Decision Making

xii
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Room 4
Moderator 1
2

Salamun Rohman Nudin
Ricky Eka Putra

2 406

A New Adaptive Online Learning using Computational
Intelligence

High Availability in Software-Defined

14.45-15.00

4 427 Networking using Cluster Controller: A 15.15-15.30
Simulation Approach
BREAK 14.45-15.15

354

8 411

What's in a Caption?: Leveraging Caption
Pattern for Predicting the Popularity of Social
Media Posts

The Identification of the Apples (Malus
Sylvestris) Skin Wax Coating Using the Edge
Detection Method

EnORS: An Enhanced Object Relationship
Schema

Xiii

16.15-16.30

16.45-17.00

17.15-17.30



M

ICVEE

&

UNESA

2 $IEEE

N INDONESIA SECTION

Room 5
Moderator 1
2

4 358

Reza Rahmadian

Rifqi Firmansyah

Texture Analysis of Knee Osteoarthritis Using

Contrast Limited Adaptive Histogram Based Gray
Level Co-occurrent Matrix

Hydrothermal Growth Temperature Dependence
of Nanostructured Nickel Oxide Transparency

14.45-15.00

15.15-15.30

10 401

BREAK

Effects of Precursor Concentration on the
Transparency of Hydrothermally Grown Zinc Oxide

Design and Implementation of loT System for
Aeroponic Chamber Temperature Monitoring

Design of Fire Detection Equipment Due to the
Arc-Fault Series on Low Voltage Networks Based
on Internet of Things (loT)

14.45-15.15

16.15-16.30

16.45-17.00

17.15-17.30

Xiv
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Room 6

Moderator

1
2

Arif Widodo
Unit Three K

Optimization of Water Level Control Systems Using
ANFIS and Fuzzy-PID Model

SIMULATION AND PERFORMANCE
EVALUATION OF FIBER OPTIC SENSOR FOR

14.45-15.00

4 DETECTION OF SALINITY IN PRAWN POND 15.15-15.30
APPLICATION
BREAK 14.45-15.15

10

Management of Empty Parking Spot Based On
Computer Vision

A current mode ACG base on Sub-threshold MOS
Translinear Principle

A Neuro-Fuzzy Approach for Cacao Bean Grading
Classification Process

16.15-16.30

16.45-17.00

17.15-17.30

XV



M

ICVE

E

S oEEE

e N INDONESIA SECTION
UNESA

Room 7
Moderator 1
2

4 402

Mahendra Widyartono
Widi Aribowo

SETTING COORDINATION RELAY

PROTECTION ON MULTYLOOP MODEL
DISTRIBUTION ELECTRICAL POWER SYSTEM
SISTEM USING FIREFLY ALGORITHM

14.45-15.00

Partial Shading Effect on |-V Characteristic and

Maximum Power of a Photovoltaic Array 15.15-15.30

BREAK 14.45-15.15

absent 16.15-16.30

DESIGN OF AERIAL ROBOT AS TEACHING
MEDIA WITH EDUCATIONAL ROBOTIC BASED 16.45-17.00
LEARNING SYSTEM

17.15-17.30
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Room 8
Moderator

1
2

327

Eppy Yundra

Nurhayati

Impact of Nonlinear Distortion with the
Rapp Model on the GFDM System

A Vivaldi Antenna Palm Tree Class with Koch

14.45-15.00

Square Fractal Slot Edge for Near-Field Microwave 15.15-15.30

Biomedical Imaging Applications

BREAK 14.45-15.15

Design of X-Band Microstrip Antenna for

Circularly Polarized Synthetic Aperture Radar (CP- 16.15-16.30

SAR) System

Comparison Study of Hilbert Sierpinski and Koch
Fractal on Coplanar Vivaldi Antenna for L and S 16.45-17.00
band application

10

461

Potentials of metasurface technology on antennas
and propagation

17.15-17.30

XVii
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Abstract—Wireless sensor networks (WSN) applications were
developed with a wide variety of applications. Wireless body area
network (WBAN) was one of the implementations of WSN. The
implementation used a sensor that was attached to the body to
monitor body motion. In this article, we present our research
about motion sensing for wireless body area networks (WBAN)
that used Wi-Fi direct transmission. This article proposed a
motion-sensing for wireless body area networks (MOSBAN) with
Wi-Fi direct transmission based on android to send the value of
accelerometer and gyroscope from smartphone to smartphone.
MOSBAN is expected can send the value of sensors accurately with
'Wi-Fi direct transmission. This article presented a comprehensive
result of 50 meters distance from smartphonel to smartphone 2.
The validity of MOSBAN is proven by exacted 100% of data
transmission using Wi-Fi Direct.

Keywords—Wireless sensor networks,
Accelerometer, Gyroscope.

MOSBAN,

I. INTRODUCTION

Wireless sensor networks (WSN) applications were
developed with a wide variety of applications. Wireless body
area network (WBAN) was one of the implementations of WSN.
The implementation used a sensor that is attached to the body to
monitor body motion. IEEE 802.15. 6 has provided international
standards about the human body range to wireless
communication for short-range, low power [1]. The recent year
several efforts have increased for diversity application that can
be supported by WBAN technology [2]. The development of
wireless body area networks was triggered by multiple open
issues. Performance that low-cost with also low power has been
regulated by IEEE 802.15. [3]. Technology WBAN was very
close to daily life, which was embedded on the smartphone.
Many hand-held devices have sensors, even the user does not
know about that. The accelerometer and gyroscope are one of
the most included sensors.

978-1-7281-7434-1/20/$31.00©2020 IEEE

The mobility of WBAN technology was supported by
smartphone technology development. Even a smartphone can be
used for data processing on the user's smartphone as well as give
the signal alarm if there is a heart attack. The system was
developed and controlled by smartphones based on android. To
confirm the function of the system using three scenarios [4]. The
custom-developed software must be installed on the PC to
process the ECG and ACC data. The medical web server will be
accepted all recorded information to store and display for
doctors. To test the system, in this case using 10 healthy
volunteers. Information on data was monitored as long as daily
activities [5]. Therefore, the accelerometer sensor will be used
alternatively for health monitoring in a more complex
environment, [6-7]. However, all of the mentioned only partial
sensor applications, still not combined yet each other. In [8], the
authors presented a transmission power control (AA-TPC) use
accelerometer assisted scheme which conducts the fluctuations
of link qualities to reduce energy consumption. The system
consideration relationship between body movement and link
quality. Many researchers have chosen the Android platform for
developing applications for many research purposes. However,
feedback information is determined in transmission power.
Another research [9] presented an analysis of the performance
of IEEE 802.15.4 to improve performance networks. However,
only for superframe duration, still not implemented yet for
sensors networks. Investigation of WBAN's application has
been proposed for motion detection and send data with
Bluetooth transmission [10]. However, the result is still not
validated yet between the transmitter and the receiver.

The system health-care promises that the continuous and
reliable gathering and analysis of physiological and behavioral
aspects of a patient, and delivers this information to physicians,
which are the goal of body area networks (BANs). BANs can
tackle health-care monitoring and delivery challenges by
wireless technology and mobile and cloud computing through
the use of independent sensors and actuators attached to the
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body. BANs can achieve what human—computer interaction
aims for, i.e., the design of technologies that are flexible to
human needs [11].

In [12], the authors evaluated the performance of the Wi-Fi
Direct system using a testbed and compare it with the
conventional Wi-Fi system for real-time data transfer. The
system compared between Wi-Fi direct transmission and
existing Wi-Fi system. However, only compare the data rate at
a distance of 3.5 meters. The authors of [13] have demonstrated
Wi-Fi direct transmission on D2D communications in a dense
wireless network. The devices are tablets and smartphones can
be used by Wi-Fi direct. The scheduling method is used to
improve network performance and simulation methods for the
validating system. However, to validate real devices still not
conducted yet in the article. In [14], the authors have

investigated Wi-Fi Direct on a reliable multicast problem. The
method was a new algorithm called ELBM. The system tried to
overcome collisions from AP and other stations. The system can
increase throughput for ELBM algorithm compare with others.
However, still, only the simulation method, while the
implemented sensor on devices is not performed yet. The Wi-Fi
direct based MSNP platform, and have addressed about
discoverability and privacy and implemented a Wi-Fi direct
networking module, and several typical applications in android
have been proposed [15]. Multi-hop mobile and ad hoc network
that is developed Wi-Fi direct for the group with specifically
routing layer have been proposed by [16]. However, all of the
above-mentioned talk about simulation methods and application
on android devices only group communication.

This article proposed a motion-sensing for wireless body
area networks (MOSBAN) with Wi-Fi direct transmission based
on android to send values of accelerometer and gyroscope
sensors from smartphone 1 to smartphone 2. MOSBAN was
expected can send the value of sensors accurately with Wi-Fi
direct transmission. The contribution of this method is the
sensors can send the value of motion sensing from smartphone
to smartphone via Wi-Fi direct transmission in display and graph
form on distance 50 meters

II. THE DESCRIPTION OF MOSBAN

MOSBAN consists of several parts, namely the transmitter
where the accelerometer and Gyroscope sensors are located, Wi-
Fi direct, and the receiver. The accelerometer and Gyroscope
sensors are located on the first smartphone will be attached to
the human arm and function as a transmitter. The accelerometer
is a sensor to measure an acceleration of gravity while a
Gyroscope is a sensor that utilizes the principle of angular
momentum that can maintain its orientation position based on
the condition of the position of an object. The second
smartphone will conduct as a receiver that receives sensor
measurement values from the transmitter and displays them in
graphical form. Wi-Fi direct as a transmission media between
transmitter and receiver with a distance of 50 meters. The
resulting graph is the movement that is censored by the
accelerometer and the gyroscope sensors that are attached to the
human arm.

III. THE METHOD oF MOSBAN

MOSBAN is a scheme that performs motion sensing using
the accelerometer and gyroscope sensors that are founded on the
smartphone. Then as a transmission medium using Wi-Fi direct
and as a receiver also uses a smartphone. The block diagram can
be shown in figure 1.

The algorithm of MOSBAN can be explained as follows:
first, starting with an initializing accelerometer and gyroscope as
data input connect with smartphone 1. Second, the MOSBAN
has to check the connection with Wi-Fi direct. If there is no
connection, the MOSBAN has to back to the first step and
otherwise go to the next step. Third, the MOSBAN will perform
to read the process of accelerometer and gyroscope sensors,
Fourth, the data from smartphone 1 is sent to smartphone 2 via
Wi-Fi direct. Finally, the MOSBAN will display of motion
sensing on the smartphone as a receiver. Results
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The results of the MOSBAN test were taken in 2 arm
motions, namely movements with an angle of 90 degrees and
180 degrees. The testing has distance 50 meters between the
transmitter and receiver and there is no obstacle to the outdoor
environment. The results of the data have taken 6 times in the
same environment. In figure 3 shows a picture of forwarding
arm motion, this movement starts from the ready position then
moves the hand forward until straight ahead which forms an
angle of 90 degrees.

Figure 4 shows the results of the comparison between
transmitter and receiver. For figure 4 (a) is a screen capture
image on the transmitter from forwarding arm motion, while
figure 4 (b) is a screen capture image on a forward arm motion
receiver

TABLE 1. CONFORMANCE LEVEL OF ACCELEROMETER DATA TRANSMISSION
FROM FORWARDING ARM MOTION

Item |AOx1 |A0x2 % |AOyl|AOy2| % |AO0zl |A0z2| %

1 |1.09 | 1.09{100% | 4.56 | 4.56 |100% |10.75|10.75 [100%

1.70 | 1.70|100% | 7.59 | 7.59 |100% |18.90|18.90 [100%

0.23 | 0.23|100% |11.34|11.34{100% | 9.24 | 9.24 |100%

-0.84 | -0.841100% | -2.14 | -2.14 {100% | 1.35 | 1.35 {100%

-2.86 | -2.86/100% | -7.14 | -7.14 {100% | 5.56 | 5.56 {100%

(=N (L T I N S I B )

-2.84 | -2.841100% | -7.17 | -7.17 [100% | 6.25 | 6.25 |100%

TABLE 2. CONFORMANCE LEVEL OF GYROSCOPE DATA TRANSMISSION FROM
FORWARDING ARM MOTION

Item| GOx1|GO0x2| % |GOyl|GOy2| % |[GO0z1|G0z2| %

1 097|097 |100%| 0.20 | 0.20 [100%]| 0.04 | 0.04 [100%

-2.06 | -2.06 | 100%| 0.91 | 0.91 [100%]| 0.64 | 0.64 |100%

2
3 |-4.86|-4.86(100%| 1.25 | 1.25 [100%|-0.22 | -0.22 [ 100%
4 1-0.31-0.31|100%| 1.57 | 1.57 [100%]|-5.67 | -5.67 | 100%

5 |1 1.90 | 1.90 [100%] 2.83 | 2.83 [100%|-2.56 | -2.56 [100%

6 |-8.03|-8.03{100%]-0.29 |-0.29 [100%| 0.21 | 0.21 {100%

side. Both images show matching results. Table 1 shows 100%
matching results. This shows that sending data from the
transmitter to the receiver is very good. Let denote AOx1, A0x2
are the x-axis accelerometer on the transmitter and the x-axis
accelerometer on the receiver, respectively. Let us denote AQyl1,
AO0y2 are the y-axis accelerometer on the transmitter and the x-
axis accelerometer on the receiver, respectively. Let also denote
A0z1, A0z2 is the z-axis accelerometer on the transmitter and
the x-axis accelerometer on the receiver, respectively.

Table 2 shows 100% matching results. This shows that
sending data from the transmitter to the receiver is very good.
Let denote Gx 1, Gx2 are the x-axis gyroscope on the transmitter
and the x-axis gyroscope on the receiver, respectively. Let us
denote Gyl, Gy2 are the y-axis gyroscope on the transmitter
and the x-axis gyroscope on the receiver, respectively. Let also
denote Gz1, Gz2 is the z-axis gyroscope on the transmitter and
the x-axis gyroscope on the receiver, respectively.

In figure 5 shows an image of moving your arms up, this
movement starts from the ready position then moves your hands
up until straight up to form an angle of 180 degrees. The
distance between the transmitter and the receiver is 50 meters
for 90 degrees and 180 degrees of arm movement, respectively.

Figure 6 shows the results of the comparison between
transmitter and receiver. For figure 6 (a) is a screen capture
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TABLE 3. CONFORMANCE LEVEL OF ACCELEROMETER DATA TRANSMISSION
FROM UP ARM MOTION

Item [ Alx1|Alx2| % |Alyl|Aly2| % |Alzl |Alz2| %

1 1.68 | 1.68 [100%| 7.15 | 7.15 [100%| 5.38 | 5.38 |100%

1.17 | 1.17 {100%| 5.30 | 5.30 [100%13.02|13.02 |100%

0.67 | 0.67 [100% | 6.98 | 6.98 [100%|18.98 | 18.98 | 100%

-0.49 1 -0.49 {100% | -0.67 | -0.67 | 100%| 2.56 | 2.56 |100%

2
3
4 1-0.741-0.74 | 100%| 4.29 | 4.29 |100%|12.35|12.35|100%
5
6

-1.21 [ -1.21 | 100% | -4.50 | -4.50 | 100% | -5.98 | -5.98 | 100%

the image on the transmitter from up arm motion, while figure 6
(b) is a screen capture image on an up arm motion receiver side.
Both images show also matching results.

TABLE 4. CONFORMANCE LEVEL OF GYROSCOPE DATA TRANSMISSION FROM
UP ARM MOTION

Item [G1x1|G1x2| % |[Glyl|Gly2| % |(Glzl|Glz2| %
1 |0.32(0.32]100%]| 0.13 | 0.13 {100%] 0.14 | 0.14 {100%

-1.27 [ -1.27|100%| 0.40 | 0.40 [100%] 0.10 | 0.10 [100%

-4.90 [ -4.90 | 100%| 1.40 | 1.40 [100%] 0.33 | 0.33 {100%

-4.26 [ -4.26 | 100%| 1.19 | 1.19 [100%] -1.66 | -1.66 [ 100%

-1.49 [ -1.49 |1100%| 4.17 | 4.17 |100%] -3.59 | -3.59 [100%

| wn|l & w|

-1.64 | -1.64 |100%| 6.13 | 6.13 |100%]-0.93 | -0.93 [100%

Table 3 shows also 100% matching results of data transmission
for up arm motion. This shows that sending data from the
transmitter to the receiver is very good. Let denote Alx1, Alx2
are the x-axis accelerometer on the transmitter and the x-axis
accelerometer on the receiver, respectively. Let us denote Alyl,
Aly2 are the y-axis accelerometer on the transmitter and the x-
axis accelerometer on the receiver, respectively. Let also denote
Alzl, Al1z2 is the z-axis accelerometer on the transmitter and the x-axis
accelerometer on the receiver, respectively.

Table 4 shows also 100% matching results of data
transmission for up arm motion. This shows that sending data
from the transmitter to the receiver is very good. Let denote
Gl1x1, G1x2 are the x-axis gyroscope on the transmitter and the
x-axis gyroscope on the receiver, respectively. Let us denote
Gyl, Gy2 are the y-axis gyroscope on the transmitter and the x-
axis gyroscope on the receiver, respectively. Let also denote
Gzl, Gz2 is the z-axis gyroscope on the transmitter and the x-
axis gyroscope on the receiver, respectively.

V. CONCLUSIONS

This article presents a comprehensive result of 50 meters
distance from smartphone 1 to smartphone 2. The MOSBAN
test was taken in 2 arm motions, namely movements with an
angle of 90 degrees and 180 degrees, respectively. The validity
of MOSBAN is proven by exacted 100% of accuracy data
transmission from smartphone 1 to smartphone 2 using Wi-Fi
direct. The MOSBAN scheme will be compared with other
methods in the next research.
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