ISBN: 978-1-7281-4711-6
IEEE Catalog Number: CFP19R55-ART

PROCEEDINGS

2019 2ND INTERNATIONAL CONFERENCE
ON BIOINFORMATICS, BIOTECHNOLOGY,
AND BIOMEDICAL ENGINEERING (BioMIC) -

BIOINFORMATICS AND BIOMEDICAL ENGINEERING

YOGYAKARTA, INDONESIA / 12—-13 SEPTEMBER 2019

// Bioinformatics and Biological Data Mining symposium

// Biomedical Engineering and Technology symposium

G UGM
/2N UNIVERSITAS GADJAH MADA
& oMIC.. OIEEE ¢IEEE
e BADAN PENERBIT DAN PUBLIKASI
) BIO IC e 4 INDONESIA SECTION



% BioMIC s

Badan Penerbit dan Publikasi Universitas Gadjah Mada
UGM Main Office Building, 3rd Floor, Room B3-02
Bulaksumur, Yogyakarta, Indonesia

O (+62) 274 6491963 ¢ @biomicugm
© biomic@ugm.ac.id biomic
O http://biomic.ugm.ac.id O flic.kr/biomic




PROCEEDINGS

2019 2nd International Conference on
Bioinformatics, Biotechnology and Biomedical
Engineering (BioMIC) - Bioinformatics and
Biomedical Engineering

12-13 September 2019
Eastparc Hotel, Yogyakarta, Indonesia



COPYRIGHTS

2019 2nd International Conference on Bioinformatics, Biotechnology and
Biomedical Engineering (BioMIC) - Bioinformatics and Biomedical
Engineering

Copyright ©2019 by Institute of Electrical and Electronics Engineers, Inc. All rights
reserved.

Copyright and Reprint Permission:

Abstracting is permitted with credit to the source. Libraries are permitted to photocopy
beyond the limit of U.S. copyright law for private use of patrons those articles in this
volume that carry a code at the bottom of the first page, provided the per-copy fee
indicated in the code is paid through Copyright Clearance Center, 222 Rosewood Drive,
Danvers, MA 01923.

For other copying, reprint, or reproduction requests should be emailed to IEEE Copyrights
Manager at pubs-permissions@ieee.org. All rights reserved. Copyright ©2019 by IEEE.

IEEE Catalog Number : CFP19R55-ART
ISBN : 978-1-7281-4711-6

Additional copies of this publication is available from

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571 USA

+1 845 758 0400
+1 845 758 2633 (FAX)
Email: curran@proceedings.com



ORGANIZING COMMITTEE
BioMIC 2019

Advisory Board Committee:

drg. Ika Dewi Ana, Ph.D. (Universitas Gadjah Mada, Indonesia)

Widodo, Ph.D. (Universitas Gadjah Mada, Indonesia)

Prof. Dr. drg. Widowati Siswomihardjo, M.S. (Universitas Gadjah Mada, Indonesia)

Prof. Dr. Tati LR. Mengko (Institut Teknologi Bandung, Indonesia)

Prof. Dr. Ir. Mauridhi Hery Purnomo, M.Eng. (Institut Teknologi Sepuluh
Nopember, Indonesia)

Dr. Kurnianingsih (IEEE Indonesia Section)

Dr. Hartmut R. Fischer (TNO, The Netherlands)

Dr. Piergiorgio Gentile (Newcastle University, United Kingdom)

Dr. Valeria Chiono (Politecnico di Torino, Italy)

Univ.Prof. Dietmar Haltrich (University of Natural Resources and Life Science,
Austria)

Hendra Hermawan Ph.D. (Université Laval, Canada)

Organizing Committee:

General Chair
Alva Edy Tontowi, Ph.D.

Secretary
drg. Heni Susilowati, Ph.D.

Publication Chair
Dr. | Wayan Mustika

TPC Chair
Afiahayati, Ph.D.



Treasury Chair
Dr. Tri Rini Nuringtyas

Information Contact
Dr. Mutiah Amini

Publicity Chair

Dr.Eng. Igi Ardiyanto
Rini Dharmastiti, Ph.D.
Adhyatmika, Ph.D.

Dr. drg. Siti Sunarintyas

Local Organizing Chair
Siti Uswatun Hasanah, STP.

Local Program
Muhammad Rafieiy, S.Si.
Suharman, S.E.

Alif Yuni Alfiani, S.Kom.

Nisa Kusumaningsih



TECHNICAL PROGRAM COMMITTEE
BioMIC 2019

Adhistya Erna Permanasari (Universitas Gadjah Mada Indonesia)
Adhyatmika Adhyatmika (Universitas Gadjah Mada Indonesia)
Agfianto Eko Putra (Universitas Gadjah Mada Indonesia)
Akhmad Nugroho (Universitas Gadjah Mada Indonesia)

Alva Tontowi (Universitas Gadjah Mada Indonesia)

Ananto Alhasyimi (Universitas Gadjah Mada Indonesia)

Anggoro Budi (Universitas Gadjah Mada Indonesia)

Arli Parikesit (Indonesia International Institute for Life Sciences Indonesia)
Bambang Retnoaji (Universitas Gadjah Mada Indonesia)

Budi Arifvianto (Universitas Gadjah Mada Indonesia)

Dedy Yulianto (Universitas Gadjah Mada Indonesia)

Dewi Paramita (Universitas Gadjah Mada Indonesia)

Fitri Trapsilawati (Universitas Gadjah Mada Indonesia)

Hanung Adi Nugroho (Universitas Gadjah Mada Indonesia)
Hasballah Zakaria (Institut Teknologi Bandung Indonesia)

Heni Susilowati (Universitas Gadjah Mada Indonesia)

| Gusti Bagus Budi Dharma (Universitas Gadjah Mada Indonesia)
| Wayan Mustika (Universitas Gadjah Mada Indonesia)

Igi Ardiyanto (Universitas Gadjah Mada Indonesia)

Isti Rahayu (Universitas Gadjah Mada Indonesia)

Matin Nuhamunada (Universitas Gadjah Mada Indonesia)
Muhammad Kusumawan Herliansyah (Universitas Gadjah Mada Indonesia)
Muthi' Ikawati (Universitas Gadjah Mada Indonesia)

Noor Akhmad Setiawan (Universitas Gadjah Mada Indonesia)

Nur Aini Masruroh (Universitas Gadjah Mada Indonesia)



Nuryono Nuryono (Universitas Gadjah Mada Indonesia)
Oyas Wahyunggoro (Universitas Gadjah Mada Indonesia)
R. Rachmat Sriwijaya (Universitas Gadjah Mada Indonesia)
Rina Susilowati (Universitas Gadjah Mada Indonesia)

Rini Dharmastiti (Universitas Gadjah Mada Indonesia)
Rohmatul Fajriyah (Universitas Islam Indonesia Indonesia)
Siti Sunarintyas (Universitas Gadjah Mada Indonesia)
Sunu Wibirama (Universitas Gadjah Mada Indonesia)

Tirta Wardana (Universitas Jenderal Soedirman Indonesia)
Titis Wijayanto (Universitas Gadjah Mada Indonesia)

Tri Rini Nuringtyas (Universitas Gadjah Mada Indonesia)
Tuty Arisuryanti (Universitas Gadjah Mada Indonesia)
Wahyono Wahyono (Universitas Gadjah Mada Indonesia)
Widodo Widodo (Universitas Gadjah Mada Indonesia)
Widowati Siswomihardjo (Universitas Gadjah Mada Indonesia)
Wisnu Ananta Kusuma (IPB University Indonesia)

Yekti Purwestri (Universitas Gadjah Mada Indonesia)



TABLE OF CONTENTS

Bioinformatics and Biological Data Mining

TS-01

TS-02

TS-03

TS-04

TS-05

TS-06

TS-07

TS-08

TS-09

TS-10

Alignment Recovery for General Integer Scoring

Setyorini (Telkom University, Indonesia); Kuspriyanto (Institut Teknologi Bandung, Indonesia); Dwi H.
Widyantoro (Institut Teknologi Bandung, Indonesia); Adi Pancoro (Institut Teknologi Bandung, Indonesia)
Class Centroid Based Convolutional Neural Network for Skin Cancer Detection

Kuntoro Adi Nugroho (Universitas Diponegoro, Indonesia)

Evaluation of Mycobacterium tuberculosis rpoB Gene for Detecting Rifampicin Resistance .........ccecevvevervenenenns

Maharani Pertiwi Koentjoro (Universitas Nahdlatul Ulama Surabaya, Indonesia); Endry Nugroho Prasetyo
(Institut Teknologi Sepuluh Nopember, Indonesia)
Hardware Implementation of EEG Classifier Using LDA

Nadun Ellawala (University of Moratuwa, Sri Lanka); Subramaniam Thayaparan (University of Moratuwa, Sri
Lanka)

In Silico Identification of Auxin Response Genes from Expressed Sequence Tags (ESTs) of Sago Palm
(Metroxylon sagu Rottb.)

Imam Bagus Nugroho (Indonesian Research Institute for Biotechnology and Bioindustry, Indonesia); Riza Arief
Putranto (Indonesian Research Institute for Biotechnology and Bioindustry, Indonesia)
In Silico Study on the Effect of miRNAs on Lung Adenocarcinoma Gene Expression in Caucasian Patients

Gabriella Patricia Adisurja (Indonesia International Institute for Life Sciences, Indonesia); David Agustriawan
(Indonesia International Institute for Life Sciences, Indonesia)
Liver Detection Based on Iridology Using Local Binary Pattern Extraction

Resti Fuji Lestari (Universitas Gadjah Mada, Indonesia); Hanung Adi Nugroho (Universitas Gadjah Mada,
Indonesia); Igi Ardiyanto (Universitas Gadjah Mada, Indonesia)
MiRNA-Regulated HspB8 as Potent Biomarker in Lower Grade Glioma

Jeremias Ivan (Indonesia International Institute for Life Sciences, Indonesia); David Agustriawan (Indonesia
International Institute for Life Sciences, Indonesia); Arli Aditya Parikesit (Indonesia International Institute for
Life Sciences, Indonesia); Rizky Nurdiansyah (Indonesia International Institute for Life Sciences, Indonesia)

Pneumonia Risk Assessment on Data Encrypted using a Homomorphic Cryptosystem

Faisal Malik Widya Prasetya (Universitas Gadjah Mada, Indonesia); Anny Kartika Sari (Universitas Gadjah Mada,
Indonesia)

Restriction Mapping of Melanocortin 4 Receptor in Bos taurus and Bos indicus Based on Genbank Data.........

Muhsin Wicaksono Albakri (Universitas Gadjah Mada, Indonesia); Tety Hartatik (Universitas Gadjah Mada,
Indonesia)

Biomedical Engineering and Technology

TS-11

TS-12

TS-13

TS-14

Amino Acid Identification of Bombyx mori Fibroin Cocoon as Biomaterial Using Liquid

Chromatography/Mass Spectrometry
Sartika Puspita (Universitas Gadjah Mada & Universitas Muhammadiyah Yogyakarta, Indonesia); Siti
Sunarintyas (Universitas Gadjah Mada, Indonesia); Chairil Anwar (Universitas Gadjah Mada, Indonesia); Ema
Mulyawati (Universitas Gadjah Mada, Indonesia); Marsetyawan H. N. E. Soesatyo (Universitas Gadjah Mada,
Indonesia)

Biocompatibility of Sessile Drops as Chambers for Cell Culture
Aishah Prastowo (University of Oxford, United Kingdom & Universitas Gadjah Mada, Indonesia); Peter R. Cook
(University of Oxford, United Kingdom); Edmond J. Walsh (University of Oxford, United Kingdom)

Complexity Analysis of EEG Signal in Patients with Cognitive Impairment Using the Hjorth Descriptor.........

Sugondo Hadiyoso (Institut Teknologi Bandung, Indonesia); Tati Latifah E. R. Mengko (Institut Teknologi
Bandung, Indonesia); Hasballah Zakaria (Institut Teknologi Bandung, Indonesia)
Customizable Design of 3D Printed Body-Powered Prosthesis for Trans-Radial and Shoulder

Disarticulation Amputees
Djoko Kuswanto (Institut Teknologi Sepuluh Nopember, Indonesia); Achmad Syaifudin (Institut Teknologi
Sepuluh Nopember, Indonesia); Maulana Rahman (Institut Teknologi Sepuluh Nopember, Indonesia); Faizal
Rezky Dhafin (Institut Teknologi Sepuluh Nopember, Indonesia)

13

19

24

29

34

40

46

52

56

59

64

69



TS-15

TS-16

TS-17

TS-18

TS-19

TS-20

TS-21

TS-22

TS-23

TS-24

Development of Trust-Integrated Technology Acceptance Model for eHealth Based on Meta-Analytic

Findings
Fitri Trapsilawati (Universitas Gadjah Mada, Indonesia); Hilya Mudrika Arini (Universitas Gadjah Mada,
Indonesia); Titis Wijayanto (Universitas Gadjah Mada, Indonesia); Ari Widyanti (Institut Teknologi Bandung,
Indonesia); Adhi Dharma Wibawa (Institut Teknologi Sepuluh Nopember, Indonesia); Khoirul Muslim (Institut
Teknologi Bandung, Indonesia)

Early Detection of Mild Cognitive Impairment Using Quantitative Analysis of EEG Signals..........cccceeeervrvucruennn
Sugondo Hadiyoso (Institut Teknologi Bandung, Indonesia); La Febry Andira Rose Cynthia (Institut Teknologi
Bandung, Indonesia); Tati Latifah E. R. Mengko (Institut Teknologi Bandung, Indonesia); Hasballah Zakaria
(Institut Teknologi Bandung, Indonesia)

Endothelial Cell Dysfunction Assessment by Arm Positioning Reactive Hyperemia Induced
Hasballah Zakaria (Institut Teknologi Bandung, Indonesia); Johan Agathon (Institut Teknologi Bandung,

Indonesia)

Expanded Diameter of Coronary Metal Stent: Simulation and Experiment
Alva Edy Tontowi (Universitas Gadjah Mada, Indonesia); Ogy Satria Ramadhani (Universitas Gadjah Mada,
Indonesia); Sukiman (Universitas Khairun, Indonesia); Nurul Aulia Dewi (Universitas Gadjah Mada, Indonesia);
Nahar Taufiq (Universitas Gadjah Mada, Indonesia)

Finite Element Analysis of Three-dimensional Modelling Endodontic Anterior-Teeth-Post
Puput Iin Qur'aini (Universitas Gadjah Mada, Indonesia); R. Rachmat A. Sriwijaya (Universitas Gadjah Mada,
Indonesia); H. Dedy Kusuma Yulianto (Universitas Gadjah Mada, Indonesia)

How Big Data in Health 4.0 Helps Prevent the Spread of Tuberculosis
Dhana Sudana (Universitas Atma Jaya Yogyakarta, Indonesia); Andi Wahju Rahardjo Emanuel (Universitas Atma
Jaya Yogyakarta, Indonesia)

Mechanical Properties of Fiber-Reinforced Composite Resin Exposed to Alcoholic Beverage .........cccouevueeuceuene
Siti Sunarintyas (Universitas Gadjah Mada, Indonesia); Cheah Yi (Universitas Gadjah Mada, Indonesia);
Purwanto Agustiono (Universitas Gadjah Mada, Indonesia)

Optimization of Design Parameters of Biodegradable Magnesium-Based Alloy AZ31 Stent Using Response
Surface Method
Nurul Aulia Dewi (Universitas Gadjah Mada, Indonesia); Alva Edy Tontowi (Universitas Gadjah Mada,
Indonesia)

Robust Pupil Localization Algorithm Under Off-Axial Pupil Occlusion
Desak Ayu Sista Dewi (Universitas Gadjah Mada, Indonesia); Sunu Wibirama (Universitas Gadjah Mada,
Indonesia); Igi Ardiyanto (Universitas Gadjah Mada, Indonesia)

The Influence of pH of Saliva on the Release of Nickel and the Surface Roughness of Stainless Steel as

Medical Devices
Widowati Siswomihardjo (Universitas Gadjah Mada, Indonesia); Kesar Adi Pamungkas (Universitas Gadjah
Mada, Indonesia); Gloria Diana Amantha (Universitas Gadjah Mada, Indonesia); Dyah Anindya Widyasrini
(Universitas Gadjah Mada, Indonesia); Siti Sunarintyas (Universitas Gadjah Mada, Indonesia); Harsini
(Universitas Gadjah Mada, Indonesia)

75

90

100

106

110

116

122



How Big Data in Health 4.0 Helps Prevent
the Spread of Tuberculosis

Dhana Sudana
Magister Teknik Informatika
Universitas Atma Jaya Yogyakarta
Yogyakarta, Indonesia
dhanamoriaud@gmail.com

Abstract—Internet development has initiated an industry 4.0
evolution, where the production process can be arranged
virtually and connected with large data services. The use of big
data in all fields now also impacts on the health sector better
known as health 4.0. This study analyzes the use of big data in
the era of industry 4.0 in the health domain with the aim of
knowing how much the benefits of big data technology and
health 4.0 can help prevent the spread of infectious diseases. In
this study, we took papers online and conducted an analogous
review process. The results of the paper that we reviewed further
provided us with an overview and proposal for a scheme for
monitoring infectious diseases such as TB by utilizing big data.
And open new opportunities to understand public health and the
prevention of infectious diseases in the health era 4.0.

Keywords— big data,
tuberculosis

health 4.0, monitoring, prevention,

L INTRODUCTION

The tuberculosis bacterium is a bacterium that infects
more than one-third of the population worldwide and TB
infection is still the first cause of death in Indonesia [1]. Like
other developing countries which are endemic to TB,
Indonesia is the country with the second largest number of TB
in the world in 2017 [2]. Ineffective prevention measures
cause loss of 20% of total sufferers in Indonesia, even two-
thirds of the total TB sufferers in Indonesia in 2015 do not
know or are not informed of the status of their TB condition
[3]. Effective steps and the application of information
technology for the prevention of TB in endemic countries
such as Indonesia are needed. The role and industry 4.0 in the
health area is a challenge in itself to help treat TB disease [4].
Information technology is currently entering the 4th
generation industry era or industry 4.0. Industry 4.0 Health
4.0 is a tactical deployment, and managerial model for health
care inspired by Industry 4.0. Health 4.0 must enable gradual
virtualization to support personalized health services near
real-time for patients, workers, and formal and informal
caregivers [5].

Big data in the industrial health domain 4.0 has several
important characteristics, namely volume, speed, variation,
truth, value and variability. This big data characteristic is
related to the parts in the study of the relationship between
patient priorities and real-time remote health monitoring
system monitoring. Big data refers to large amounts of
information consolidated analyzed by certain technologies
and applied to the health sector, it will use certain health data
from a population and potentially help prevent epidemics and
cure diseases as in monitoring TB disease [6]. In addition, big
data can also play a role in obtaining a patient's personal data
and will reduce hospital errors in providing medication. This
usually occurs because the hospital lacks data from these

Andi W.R. Emanuel*
Magister Teknik Informatika
Universitas Atma Jaya Yogyakarta
Yogyakarta, Indonesia
andi.emanuel@uajy.ac.id

patients, with big data this will not happen [7]. This study is
an analytical review study on the role of Bigdata in the
industrial era 4.0 on the health domain. With our focus on the
use of large data and modelling approaches in health 4.0 such
as the use of machine learning, 10T, and sensors, to monitor
and prevent infectious diseases. We proposed suggestions for
prevention of TB with the help of big data and technology at
health 4.0.

II. LITERATURE REVIEW

There are several research studies on efforts to address
the prevention of tuberculosis in developing countries such as
Indonesia, such as the use of the patient pathway analysis
(PPA) method to monitor tuberculosis patients whose
whereabouts are unknown because they are no longer doing
therapy even though the therapy is not finished [3]. A
scientific research presentation on efforts to prevent
tuberculosis using big data and prediction methods using
artificial intelligence algorithms with statistical parameters.
the value that is referred to is based on the income groups of
the population in the whole world and the results obtained by
the prevention level are very satisfying.[8][9]. The use of big
data in the health area has been very popular nowadays
especially for era industry 4.0 in the health area, such as in
developed countries using big data to monitor patients health
by implanting biosensors [10][11].

In some literature it explains that the role of big data in
industry 4.0 and the health domain is an important step to
provide health care more leverage such as detecting
emergency conditions in patients with cardiovascular disease,
this is a creation that supports industry 4.0 in the health space
[117[12]. In detecting data characteristics of the data sources
used already have 5 characteristics, namely Velocity,
Volume, Value, Variety, and Veracity.Today in many
countries begin to use the learning domain health engine to
predict dangerous diseases based on medical history, and this
cannot be separated from the role of big data [9]. The role of
big data in the medical area is not just a provider of
information but also clinical research to support important
decision in the medical area [13].

In this study, the role of industry analysis 4.0 and the use
of Big data to support infectious prevention in special
developing regions in Indonesia, the role of Big data in the
cloud can be expected to help monitor sufferers of infectious
diseases such as Tuberculosis. This research is expected to
provide input in seeking steps to prevent the spread of
infectious diseases, especially TB, by conducting more
intensive monitoring using e-health services and sensors
integrated into hospital services.



I11. METHOD

To answer the research questions outlined in the previous
section, we survey published papers in international
publications with high impact factors, between 2015 and
2019. In addition to the publication period, we also use special
criteria, namely the publication of full articles and papers that
have relevance to research questions. The methodology of this
research can be seen in Fig. 1.

Criteria:
International Jqurnal and Web Of Science
Proceeding T Dan Scopus
published in the last 5 years P

Research Paper 35

Elimination P
apers

Concept Schema ——— > the big data conceptual

framework in Health 4.0

Fig. 1. Research method.

In Fig.1, the survey literature can be explained by following a
systematic approach. This is done in three steps. In the first
step, we looked for two main bibliographic databases, Web of
Science and Scopus, using all combinations of two groups of
keywords. The first keyword must be from the group that
discusses Big Data and machine health learning 4.0 (ie Big
Data, data-based innovation, data-based value creation,
internet of things, mloT) and the second group refers to health
(ie care, care, and communicable diseases) ). The two
databases were chosen because of the variety of relevant
literature and provide good journals such as suggested
literature or related citations. Of the many types of literature
selected based on these two groups of keywords, we eliminate
based on relevance by identifying sections that address the
research question. at the elimination stage we get 35 papers
that fit the research topic we discussed. Then in the final stage,
based on the paper chosen we analyzed the big data
technology in health 4.0 with a focus on preventing infectious

disecases, which then proposed a contagious disease

prevention scheme based on framework health 4.0.

To facilitate the deliver we make a schematic diagram
consisting of the points displayed, shown in Fig. 2.

>
Categories

———» Data Sources

Bigdata in health 4.0 —
(Prevent) Techniques used
—_—

——»  Components
Fig. 2. Schematic diagram of the paper structure.

In Fig. 2, describes the structure of the discussion that we will
explain in this study regarding the role of big data in the health
industry 4.0 domain. To be able to understand more deeply
based on the analogy concept, we included five results of the
discussion based on previous research. The results of the
discussion include categories, data sources,
algorithm/method, and tools.

Iv. RESULT AND DISCUSSION

Health 4.0 is a new concept, although there is not much
literature presenting the prevention of infectious diseases in
the industrial era 4.0, there have been many papers that
discuss the role of health 4.0 in health, especially for the
prevention and cure of vascular disease. In this study, we
review the role and use of large data in the health sector as a
technology that supports the prevention of infectious diseases
such as HIV, Tuberculosis, Hepatitis, influenza, etc. In
comparison, we took a number of examples of diseases that
have gotten a touch of industrial era 4.0. so as not to get out
of the subject of discussion about disease prevention. While
the purpose of taking the concept of comparison is as relevant
to the scope of the study. Whereas the scope of prevention
includes monitoring and analysis of clinical data; early
disease monitoring and warning; daily activity data and
detection and collection of patient's vital signs.

To find out more in detail the influence of big data
technology in era 4.0 in contributing to disease prevention, we
included 4 structures in a diagram schema based on a
preventive approach.



A. Category

Prevention of infectious disecases has become an
important problem in developed and developing countries
[14]. Big Data in the care and prevention of infectious
diseases can be made as an alternative technology that
supports the medical world in terms of prevention. To find out
more in detail the influence of big data technology in
contributing to disease prevention. We included several
categories based on the prevention approach, as shown in
TABLE L.

TABLE I. CATEGORY PREVENTIVE OF DISEASE

Sources View Category of Description of Disease
Preventive

[10][15][16] Monitoring and | telemedicine and

[17][18][19] controlling telehealth, heart,

[20][21] cronically monitoring,
Multiple sclerosis,
chikunya virus.

[20] Warning Heart therapy, stroke

[81[22] Detection HIV

[15][23][16] Daily Activity Parkinson, obesity,

[4] Medicine/ Tuberculosis therapy

farmacy/therapy Therapy Failure

[71[81[9] Prediction Disease, tuberculosis,

[19][22] brain/stroke, prediction of

[24][25] treatment, psychiatric,
HIV

Based on TABLE 1., it can be illustrated that several studies
on the use of big data in the health area have many objectives
for monitoring, controlling, and predicting. Some diseases
that are mostly chronic diseases and blood vessel problems
such as heart and stroke have used technology in the health
era 4.0 such as telemedicine and telehealth [11][15]. Even
though there is not much use of technology 4.0 in the field of
infectious diseases. Supervision and control, although the use
of large data for infectious diseases such as tuberculosis and
HIV are often carried out especially in developing countries.
From some existing literature that explains the level of
knowledge that is still low is the main element of failure to
prevent infectious diseases. Besides that support for using
technology is still lacking.

B. Data Sources

Integration of multi-source medical data associates many
types of data in the health industry including data on
prevention of infectious diseases. Data integration comes with
frequency often with large volumes in the medical and
scientific domain. In developing countries like Indonesia,
access to highly sensitive data is a problem where integration
requirements are ignored. Especially data are related to
medical data, such as patient medical record data. The use of
medical data for infectious diseases for research is still
difficult to obtain, especially in Indonesia. Regulations
governing the confidentiality of medical data are still very
conservative. the use of medical data should be able to be

opened especially for research. like TABLE II below about
medical data on the disease.

TABLE II. DATA SOURCES

Sources View Data Source Description
[4][10][15][16] Psychiatric
[19][22][23][24] hospital,general
hospital
[8]1[25] WHO, bank data, | Open source
online data

Some of the Big Data that can be taken as open source as
in the World WHO Institute for handling HIV prevention,
Tuberculosis globally [8]. But some literature explains the use
of data taken from hospitals [9][19][25], good for monitoring
purposes. Controlling, Warning, Detection, prediction, daily
activity, medicine / pharmacy, and non-infectious disease
therapy. While the data taken for the prevention of infectious
diseases with large volumes is still very difficult to obtain
because it takes into account the privacy of patients. For
example, HIV disease discrimination and tuberculosis, so
many patients who did not give up their data were taken as
research. This is an obstacle in several studies using data on
infectious disease patients.

C. Techniques Used for Preventive Measures

In this study, we show that the machine learning algorithm
provides additional information compared to the explanatory
model in the previous literature based on prior medical
knowledge. Where in reviewing information about big data in
the industrial era 4.0, the emphasis is more on Cyber-Physical
Systems technology [26] [27]. We include several machine
learning techniques, as shown in TABLE III. that can support
Big data Technology.

TABLE III. METHOD USED IN MACHINE LEARNING

View technically Description Sources
neural network | brain infarction, HIV, | [7][9][28]
(CNN) Tuberculosis, lever, skin

cancer, hepatitis
Heart, stroke

Naive Bayesian [15][29]

KNN HIV, Tuberculosis [8][22][30]
SVSA (Support | Parkinson [16][23][30]
Vector Selection

Adaptation)

Decision Tree HIV, TB [31][30]
Random Forest HIV [22][30]

According to TABLE III, it can be seen that the use of
machine learning applications plays an important role in
supporting important steps in predicting chronic disease, for
many infectious diseases there is research using the CNN
technique, although this cannot be used as a benchmark for
which technique is best. The study was not specifically good
for what type of disease. Even so, both conventional machine
learning and deep learning [9] very important in supporting
health 4.0 industry and big data.



D. Components/ Tools

Health-CPS provides more convenient services and a
health care environment including direct user-centered
services, where the use of cyber physical systems is the
cornerstone of medical services as show in Zhang et al. [27].
The results showed that improving the performance of the
health care system for patients over long distances and
centering on users could use cloud and big data technology.
Based on the literature analysis we include several component
elements that support their industry 4.0. In the previous
literature, it was explained that industrial component 4.0 also
triggered several uses of tools in the medical world. Based on
the literature Herman, et al. [26]. This component is divided
into 4 parts as in TABLE IV.

TABLE IV INDUSTRY 4.0 COMPONENTS

Sources Tools Description

[20] Cyber-Physical
[27][32][33] Systems

medical Internet of Things (M-
IoT)

Heart rate variability for stress
measuring, Glucose measures,
Body motion in healthy subjects.
IoT, Homecare sensor system,
Implantable sensor, Measuring
the sweat sensor system,

EMG, ECG, respiration, skin
conductivity (EDR), Roll-over
detection, sleep quality,

5G mobile technologies, the
Internet, a wireless broadband
network, and sensor networks
Virtual Robot, Internet of
Things, Big Data, Cloud
Computing, Artificial
Intelligence, Mobility, Virtual
and Augmented Reality, sensor
and automation systems.

[19][33] Internet of

Things (IoT)

[17][33] Internet of

Services

[26][10][34] Smart Factories

Based on TABLE 1V, technology for the use of electricity in
the industrial era 4.0 has a very important role. In the health
industry, many hospitals secure sensors in patients' bodies to
monitor health such as the use of remote sensors to monitor
heart disease patients. Some studies suggest that in industry
4.0 in the healthy domain using Cyber-Physical, IoT and
Internet of Services technology facilitates monitoring and
prevention of diseases and treatments such as the use of
sensors and technology. 5G Different IoT devices are used to
capture patient signals and images in a smart home scenario.
as an example; These signals are used as input to the emotion
detection module. The voice and image signals are processed
separately, and classification scores using these signals are
combined to produce the final score for making emotional
decisions. If emotions are detected as pain, the nurse can visit
the patient [35].

From the analysis of the previous literary literature, we
agreed that big data technology can be optimized to prevent
discases that have high risks such as heart disease, diabetes,
and various similar diseases due to unhealthy lifestyles. Big
data can provide predictive analysis to find out bad habits that
can be the seeds of future diseases. But what about infectious
diseases and their spread? For example, Tuberculosis.

In this study analyses the role of big data in the era of
industry 4.0 in the health sector. We try to present a concept
of preventing tuberculosis in developing countries like
Indonesia. To reduce the spread of Tuberculosis, according to
WHO, the cost of treating and preventing TB reaches the US
$ 6.9 billion in 2017 in 118 developing countries. The pattern
of the spread of Tuberculosis with low income and middle
income such as Indonesia in 2017 continues to increase.
Increased cases of TB itself because patients who stopped
taking treatment and Tuberculosis patients "disappeared” [3].
Today many modern hospitals apply intelligent technology as
shown fig. 3.
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Fig. 3. Illustration Internet of Things (IoT) hospital [15].

Fig. 3 is an illustration of patient care in a hospital with
health technology 4.0. where monitoring of patients remotely
using sensors installed in the patient's body can maximize
care. Stakeholders in the medical world are facilitated by this
technology. We assume that this treatment is also done in
tuberculosis patients. Making it easier to monitor and prevent
tuberculosis. TB patients can use Cyber-Physical System
equipment during treatment. The sensor uses sensors that
support sending data from TB patients to hospital services as
4.0 health characteristics.

V. CONCLUSION

This study examines presentations and methodologies
developed for bigdata on health with objects of health
monitoring and reviews the possibility of prevention of
infectious diseases in the future. In this survey study, 35 of
these publications were selected from large data studies,
health 4.0, infectious diseases, and health domain health care
recently. After analyzing the relationship between the papers,
we selected categories of categories, data sources, techniques
used, and tools to understand the needs of large data
technology and health 4.0. To our knowledge, there are not
many surveys that discuss prevention of infectious diseases
using big data technology. this might possibly help
researchers to get a full understanding of research related to
infectious diseases in the future.



For future research, we propose the use of big data and
Cyber-Physical technology, IoT and Internet of Services
technology to detect the presence of tuberculosis patients so
that the steps to prevent disease through monitoring can be
carried out optimally with the help of big data technology.
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