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PREFACE

"International Symposium on Implementations of Digital Industry and Management of Digital
Transformation ", one of the first symposiums organized in the field of digital industry/digital
transformation in Turkiye, is a biennial scientific event, the first of which was held in 2019.
2nd International Symposium on Implementations of Digital Industry and Management of
Digital Transformation 2021 (ISIDIMDT'21) is organized by InnoPark Konya Technology
Development Zone Manager Inc., the managing company of Konya Technology Development
Zone. One of the priorities of InnoPark (an Industry Zone located and technological
production-oriented technopark) is to contribute to digital transformation efforts of the actors
of its surrounding ecosystem. For this purpose, the aim of the symposium is to create an
opportunity for interaction, sharing and discussion of worldwide ideas, success stories, good
practices, cases, experiences, developments and insights on digital industry(Industry 4.0) and
digital transformation. I wish the symposium to be a source of inspiration and information for
researchers and academics in their digital transformation studies.

We are very happy to receive papers from a wide range of participants, such as academics,
staff of R&D Centers, industrial organizations and technology providers. I would like to
express my deep gratitude to all academics, researchers, invited speakers and panelists and
attenders who participated in the symposium.

All orally presented papers will be published in ISIDIMDT 21 Symposium Book of
Abstracts. Selected papers will be submitted to the following journals for publishing:
e [JETIME-International Journal of Emerging Technologies, Innovation Management
and Entrepreneurship
e Konya Journal of Engineering Sciences (KONJES)
e Selcuk University Journal of Engineering Sciences
e Uludag University Journal of The Faculty of Engineering

Selected papers to be published in above-mentioned journals should be revised according to
corresponding journal’s paper template before submission. Revised papers will be subjected
to the routine evaluation processes of the related journal.

I hope the symposium to contribute to efforts on digital transformation in our country and in
the world.

Prof. Dr. Fatih Mehmet Botsal
Symposium Chair


https://ijetime.com/
https://ijetime.com/
https://dergipark.org.tr/en/pub/konjes
http://sujest.selcuk.edu.tr/sumbtd
https://dergipark.org.tr/tr/pub/uumfd

ONSOZ

Ulkemizde dijital endiistri/dijital doniisiim alaninda ilk diizenlenen sempozyumlardan biri
olan “Uluslararas1 Dijital Endiistri Uygulamalar1 ve Dijital Doniigiimiin Y Onetimi
Sempozyumu” iki yilda bir diizenlenen bir bilimsel etkinlik olup ilki 2019 yilinda
diizenlenmistir. 2.Uluslararas1 Dijital Endiistri Uygulamalar1 ve Dijital Doniistimiin Y 6netimi
Sempozyumu 2021 (ISIDIMDT’21), Konya Teknoloji Gelistirme Bolgesinin yonetici sirketi
olan InnoPark Konya Teknoloji Gelistirme Bolgesi Yonetici A.S. tarafindan diizenlenmistir.
OSB Merkezli ve teknolojik iiretim odakli bir teknopark olan InnoPark’in en Onemli
onceliklerinden biri bulundugu ekosistemde dijital doniisiim c¢abalarina katki saglamaktir.
Sempozyum, bu amagla diizenlenmis olup sempozyumun Oncelikli amaci, diinya capinda
dijital endiistri (Endiistri 4.0) ve dijital doniistim alanindaki fikirlerin, basar1 hikayelerinin, iyi
uygulamalarin, vakalarin, deneyimlerin, gelismelerin ve ongoriilerin etkilesimi, paylasimi ve
tartisilmasin1  saglamaktir. Sempozyum, ic¢in bir firsat yaratmayr amacglamaktadir.
Sempozyumun aragtirmaci ve akademisyenlere dijital donilisiim ¢alismalarinda ilham ve bilgi
kaynag1 olmasini diliyorum.

Bu yilki sempozyuma iiniversitelerden, Ar-Ge Merkezlerinden, sanayi kuruluslarindan ve
teknoloji saglayict kuruluslar gibi ¢ok genis bir katilimci profilinden katilim olmustur.
Sempozyuma katilan tiim arastirmacilara, cagrili konusmacilara ve panelistlere goniilden
tesekkiirlerimizi arz ediyorum.

Soézlii olarak sunulan tiim bildirilerin &zeti ISIDIMDT'21 Sempozyum Bildiri Ozetleri
Kitabinda yayinlanacaktir. Segilen bildiriler yayimlanmak {izere asagidaki dergilere
gonderilecektir:

* [JETIME-International Journal of Emerging Technologies, Innovation Management

and Entrepreneurship

+ Konya Journal of Engineering Sciences (KONJES)

» Selcuk University Journal of Engineering Sciences

* Uludag University Journal of The Faculty of Engineering

Yukarida belirtilen dergilerde yayimlanmak {izere secilen bildiriler, gonderilmeden once ilgili
derginin makale yazim sablonuna gore revize edilmelidir. Revize edilen makaleler ilgili
derginin rutin hakem degerlendirme siirecine tabi tutulacaktir.

Sempozyumun iilkemizde ve diinyada dijital doniisiim ¢abalarina yararli gegmesini diler
saygilarimi sunarim.

Prof. Dr. Fatih Mehmet Botsali
Sempozyum Yiiriitiiciisii
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2nd INTERNATIONAL SYMPOSIUM ON IMPLEMENTATIONS OF DIGITAL

INDUSTRY AND MANAGEMENT OF DIGITAL TRANSFORMATION

10 November 2021/10 Kasim 2021

Opening Session/Agilig Oturumu
(TR/EN Simultaneous Interpretation available during session)
Session A - https://zoom.us/j/97097181759 2pwd=YWZ3b04xTmRoK25Cd1IBaitXaDc4dz09

10:00 - 10:30

Opening Speeches/Acilis Konugmalari
e Prof. Dr. Fatih Mehmet BOTSALI (Symposium Chair/Sempozyum Yur(ticusi)
e Memis KUTUKCU (President of/Yénetim Kurulu Baskani- InnoPark/KSO/KOS/OSBUK)

Keynote Speaker’s/Davetli Konugmacilar

Chair/Oturum Baskani: Prof. Dr. Fatih Mehmet BOTSALI
Session A - https://zoom.us/|/970971817597pwd=YWZ3b04xTmRoK25Cd1/BaitXaDc4dz09

10:30-11:00

Competency-Based Education in The Design of Medical Rehabilitation Devices: a Case

Study
Prof. Dr. Eurico SEABRA (Mechanical Engineering Department, University of Minho, Portugal)

11:00 - 11:30

Intelligent Solutions for Smart Energy Management
Assoc. Prof. Dr. Vira SHENDRYK (Head of Information Technology Department at Sumy State University, Ukraine)

11:30 - 12:00

Machine Learning in Time Series Modelling and Digital Twin
Assoc. Prof. Dr. Katarzyna ANTOSZ (Department of Manufacturing Processes and Production Engineering Rzeszow University
of Technology, Poland)

12:00 - 12:30

Al in Finance
Prof. Dr. Alp USTUNDAG (Head of Industrial Engineering Department, Istanbul Technical University, Turkey)

Digital Transformation Enablers & Case Studies Session
(Dijital D6niigiim Saglayicilar ve Ornek Vakalari)

Chair/Oturum Baskani: Dr. Muharrem Hilmi AKSOY-Dr. Hakki SOY
Session A - https: zoom.tg/i 97097181759 2pwd=YWZ3b04xTmRoK25Cd1/BaitXaDc4dz09

14:00 - 14:20

Lojistik Sektoriinde Dijitallesmeye Giden Yol
Ciineyt ERGEN, (Director of IT, Alisan Lojistik)

14:20 - 14:40

Endiistride Yapay Zeka Kullanimi ve Ornek Uygulamalar
Fikret Kemal AKYUZ (Customer Solutions Manager, FESTO Turkey)

14:40 - 15:00

Uretimde Dijital Déniisiim ve Rekabetgilige Katkilari
Aylin OZDEN (CMO,Doruk Automation/General Manager, ProManage USA)

15:00 - 15:20

Robotikte Dijital Doniligiim
Onur Altunta$s (Customer Service Manager/KUKA)

15:20 - 15:40

Fabrikalarin Dijital Doniigiimii ve lleri Robot Teknolojileri
Can Tolga BIZEL (Factory Automation Systems Product Management and Marketing Manager, Mitsubishi Electric)

15:40 - 16:00

Biiyiik Verinin Kaynagi
Fahrettin OYLUM (CEO, TEKNOPALAS)

16:00 - 16:20

Hardware & Software Platform for Enterprise loT Applications
Hasan ERKAN (Co-Founder, SADELABS)

16:20 - 16:40

Dijitallesme Caginda Robotik Sektorii
Ozge Ece KARA (Vice President of R&D, Intecro Robotics)

16:40 - 17:00

Vestel Uretim Yonetim Sistemi ve Kestirimci Bakim
Emre MESTANDOGAN (Digital Transformation Manager, Vestel)



https://zoom.us/j/97097181759?pwd=YWZ3b04xTmRoK25Cd1lBaitXaDc4dz09
https://zoom.us/j/97097181759?pwd=YWZ3b04xTmRoK25Cd1lBaitXaDc4dz09
https://zoom.us/j/97097181759?pwd=YWZ3b04xTmRoK25Cd1lBaitXaDc4dz09
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11 November 2021/11 Kasim 2021

SESSION A1l

Chair/Oturum Baskani: Prof. Dr. Mete KALYONCU
T . ) . )

Session A -

https://zoom.us/j/97097181759 2pwd=YWZ3b04xTmRoK25Cd1/BaitXaD

c4dz09

SESSION B1

Chair/Oturum Basgkani: Prof. Dr. Sabri KOCER
P . . . .

Session B -

https://us02web.zoom.us/j/81116311812?pwd=cTF2cHozTTJ6TGtTOUxV

RCIXYTMXUTOY

10:00 - 10:20

Digital Supply Chain
Transformation Towards

Data-Driven Process Management
S. BOYACI, D. ERDEM, M. SAS, S. UNSAL, G.
CIDAL, N. ER, A. CAKIR

10:00 - 10:20

Cryptocurrency Price Prediction

with Linear Regression Model
M. ACAR, V. TONGUR

10:20 - 10:40

Network Simulation of
Middleware Used for The Internet

of Things
A. KILIC

10:20 - 10:40

Boosting The Classification Success
of Bee Larva Cells in The Imbalanced

Dataset
Serkan 6ZGUN, Mehmet Akif SAHMAN

10:40 - 11:00

Strategic Framework For ANFIS
and BIM Use on Risk Management

at Natural Gas Pipeline Project
. ALTUNHAN, M. SAKIN, U. KAYA, M. F. AK

10:40 - 11:00

The Effect of Electrode Brekage and
Major Body Movements on Sleep

Staging
S. CEPER, Y. KOCA, S. OZSEN, F. Z. GOGUS, G.
TEZEL, S. KUCUKTURK, H. VATANSEV

11:00 - 11:20

Industrial Internet of Things
Technology Based Mobile
Application Supported Real Time
Smart Factory Management and

Information System
H.F. CETIN

11:00 - 11:20

The Designing and Analysis of A

Robotic Arm for Rovers
B. DURMUS, M. A. SEN

Keynote Speaker’s/Davetli Konugmacilar
Chair/Oturum Baskani: Dr. Mahmut Sami Biiker

(EN/TR Simultaneous Interpretation available during session)
om.us/i/970971817592pwd=YWZ3b04xTImRoK25Cd1/BaitXaDc4dz09

Session A - https://z

11:40 - 12:10

The Potential of Visible Light Communication, Positioning and Sensing in The Robotic

Domain

Assoc. Prof. Ziad SALEM (Materials — Institute for Surface Technologies and Photonics, Joanneum Research

Forschungsgesellschaft mbH, Austria)

12:10-12:40

Robotics in The Cyber-Physical System

Assoc. Prof. Dr. Géza HUSI (Mechatroncis Department, Debrecen University, Hungary), Timothy Istvdn Erdei



https://zoom.us/j/97097181759?pwd=YWZ3b04xTmRoK25Cd1lBaitXaDc4dz09
https://zoom.us/j/97097181759?pwd=YWZ3b04xTmRoK25Cd1lBaitXaDc4dz09
https://us02web.zoom.us/j/81116311812?pwd=cTF2cHozTTJ6TGtTOUxVRC9xYTMxUT09
https://us02web.zoom.us/j/81116311812?pwd=cTF2cHozTTJ6TGtTOUxVRC9xYTMxUT09
https://zoom.us/j/97097181759?pwd=YWZ3b04xTmRoK25Cd1lBaitXaDc4dz09
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SESSION A2

Chair/Oturum Baskani: Prof. Dr. Mehmet Akif
Erigsmis

Session A -
https://zoom.us/j/97097181759?pwd=YWZ3b04xTmRoK25Cd1IBaitXaD

SESSION B2

Chair/Oturum Baskani: Prof. Dr. Giilay Tezel

Session B -
https://us02web.zoom.us/j/81116311812?pwd=cTF2cHozTTJ6TGtTOUxV

¢4dz09

BCOXYTIVIXUTO9

13:30 - 13:50 | Mobil Vinglerin Internet Uzerinden

Izlenmesi ve Analizi
V. ALVER, M. KALYONCU, A. ERDEMIR, A.
KAPLAN, M. KOCAK

13:30 - 13:50 | CANbus Temelli Endiistriyel Sensér

Agi Tasarimi
H. UZULMEZ

13:50 - 14:10 | Sicaklik Kontrol Sistemi icin GNU

Octave ile PID Kontrol Tasarimi
T. B. YILMAZ, S. CANAN

13:50 - 14:10 | Enerji Yonetiminde Dijital Doniigiim

Problemleri ve C6ziim Onerileri
E. ISIN, N. CETINKAYA

14:10 - 14:30 | Agir Vasita Hava Kompresérii Seri
Uretim Test Sisteminin Endiistri 4.0
Teknolojileri Kullanilarak Takibi ve
Analizi

D. A. GOGER, T. KILIC, M. KALYONCU

14:10 - 14:30 | Konya Karaman Bolgesi Dijital
Doniuisum lhtiyag Analizi

H. SOY, O. AYTAR, F. M. BOTSALI

Elektro Hidrolik Servo Valf
Sisteminin Ari Algoritmasi (AA)

Kullanilarak Modellenmesi
A. CAKAN, F. M. BOTSALI, U. GNEN, M.
KALYONCU

14:30 - 14:50

14:30 - 14:50 | CardAPP Akilli Ulagim Uygulamasi
S. TURAN, Z. YAVCIN, D. BAKIS, E. N. CANDAN, B.

KARATAS

14:50-15:10 | Academic Text Clustering Using

Natural Language Processing
Salimkan Fatma TASKIRAN, Ersin KAYA

Panel: New Horizons in Digital Transformation / Panel: Dijital Déniigiimde Yeni Ufuklar
Moderator/Moderator: Burakcan Karaman (InnoPark/ DEXGamelabs)

Session A - https.

15:15-17:00

Engin Celik -Mapcodex/smartcity.com.tr (Smart Cities)
Arda Berkay Cagdin- T.I.N.S (Entrepreunership for Digital Transformation)
Harun Yigit -Konya Metroploitan Municipality (Smart Cities)

P

E

e Bolgesi

A Salonu

B Salonu
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https://zoom.us/j/97097181759?pwd=YWZ3b04xTmRoK25Cd1lBaitXaDc4dz09
https://us02web.zoom.us/j/81116311812?pwd=cTF2cHozTTJ6TGtTOUxVRC9xYTMxUT09
https://us02web.zoom.us/j/81116311812?pwd=cTF2cHozTTJ6TGtTOUxVRC9xYTMxUT09
https://zoom.us/j/97097181759?pwd=YWZ3b04xTmRoK25Cd1lBaitXaDc4dz09
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ELEKTRO HIiDROLIK SERVO VALF SISTEMININ
ARI ALGORITMASI (AA) KULLANILARAK
MODELLENMESI

Abdullah Cakan?*, Fatih Mehmet Botsah?, Umit OnenP,
Mete Kalyoncu?

4 Makine Miihendisligi Boliimii, Miihendislik ve Doga Bilimleri Fakiiltesi, Konya Teknik
Univer-sitesi, 42250, Konya, Tiirkiye

b Mekatronik Miihendisligi Boliimii, Miihendislik Fakiiltesi, Necmettin Erbakan Universitesi,
42090, Konya, Tiirkiye

OZET ANAHTAR KELIMELER

Bu calismada, endiistriyel bir elektro hid-
rolik oransal valfin bilinmeyen benzetim
parametrelerini bulmak i¢in bir yontem
onerilmektedir. Elektro hidrolik servo sis-
temler en yaygin olarak kullanilan eyleyici
sistemlerinden biridir ve hidrolik sistem-
lerde yaygin olarak oransal valfler bulunur.
Sistem hakkinda dnceden bilgi sahibi olma-
dan, benzetim calismalarinda kullanmak
i¢in sistemin kusursuz bir modelini elde et-
mek oldukga zordur. Modellenmesi kolay
olmayan bir sistemin kusursuz bir mode-
linin elde edilmesi iki farkli sekilde yapi-
labilir; deneysel verileri topladiktan sonra
sistem tanimlama yoOntemlerinden birini
uygulamak veya iireticilerin veri sayfalari-
n1 kullanmak. Bu yazida, bir optimizasyon
algoritmasi olan Ar1 Algoritmasi kullani-
larak MOOG marka D675 serisi oransal
servo valf sisteminin benzetim parametre-
leri, {iretici tarafindan saglanan veri sayfa-
sindaki dinamik 6zelliklere uyacak sekilde
elde edilmistir. Elde edilen sistem modeli
ve cevaplar grafiksel olarak gosterilmis ve
onerilen yontemin etkinligi tartigilmstir.

Ar1 Algoritmasi; Elektro
Hidrolik; Servo Valf;
Sistem Tanimlama; Matlab;
Simulink; Simscape

* Corresponding author: Abdullah Cakan
E-mail: acakan@ktun.edu.tr ,
Tel.: +90 332205 17 86


mailto:acakan@ktun.edu.tr

NETWORK SIMULATION OF MIDDLEWARE USED
FOR THE INTERNET OF THINGS

Alper Kili¢ 2*

4 Dept. of Computer Engineering, Faculty of Engineering and Natural Sciences., Konya
Technical University, Konya, Turkey

ABSTRACT KEYWORDS

Within the scope of the Internet of Thin-
gs (IoT), many data generating systems
transfer data over the network. DDS (Data
Distribution Service) middleware archi-
tecture, which has various advantages for
data transfer, is frequently used for da- ta-
centered network communication. Re-
liable data transfer is achieved with many
quality of service (QoS) features provi-
ded by the middleware architecture used
for scaling, management and monitoring
purposes. However, for scenarios that may
cause potential network outages or data
loss, network simulation, early detection
and correction of potential errors will be
beneficial in terms of cost and time. In this
study, a simulation model and software ar-
chitecture are proposed for possible inves-
tigations of network interruption, low ban-
dwidth, packet loss and network topology
for DDS middleware architecture. Accor-
dingly, by changing the behavior of certain
points of the data transmission network,
it is possible to examine the software be-
havior in case of network delay, packet
loss or service interruption. It is aimed
to simulate network connection for diffe-
rent situations by developing a software
for network simulation and test system.

Internet of Things;
Middleware; DDS;
Network Simulation;

Corresponding author:
akilic@ktun.edu.tr, +90-332-205-1617


mailto:akilic@ktun.edu.tr

THE DESIGNING AND ANALYSIS OF A ROBOTIC
ARM FOR ROVERS

Baturhan Durmus 2*, Muhammed Arif Sen 2

4 Mechanical Engineering Department, Faculty of Engineering and Natural Science,
Konya Technical University, 42250, Konya / TURKEY

ABSTRACT KEYWORDS

Space exploration has been an uninterrup-
ted process since the departure of humanity
to the present day. The fact that mobile ro-
botic vehicles can operate at lower costs in
harsh and deadly conditions that the human
body cannot withstand, in planetary explo-
ration, has caused them to be preferred for
sending to celestial bodies whose conditi-
ons are unknown. In this study, it is desig-
ned a light and durable robotic arm can be
used in Mars conditions, the defence field,
and industry. The design of the robotic arm
has 5 degrees of freedom and a length of
2,141 meters. While designing the arm in-
tegrated into the Rover, a comprehensive
review is made first, and the kinematic
equations of the robotic arm are obtained
within the data obtained from the literatu-
re. Also, the kinematic analysis is verified
with a robotic analysis software. After, the
theoretical calculations are made for the
strength of the system, and the selection of
its mechanical component for the critical
and default ference positions of the robot
arm is performed. The CAD model with
mechanical properties of the robotic arm is
designed and structurally analysed in Soli-
dWorks program. In designing and analy-
sing the robotic arm, the lightness and ro-
bustness are taken to prioritize considering
the similar studies in literature and existing
rovers of NASA, and so obtained a robo-
tic arm design that can be used for rovers.

Exploration rover,
Structural Analysis,
Kinematic Analysis,
Robotic arm

Corresponding author:
E-mail: baturhandurmus1@gmail.com ,
Tel.:+90 507 415 36 38
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AGIR VASITA HAVA KOMPRESORU SERi URETIM
TEST SISTEMININ ENDUSTRI 4.0 TEKNOLOJILERI
KULLANILARAK TAKIBi VE ANALIZI

Duran Arif GOCER?*, Tayfun KILIC? ve Mete KALYONCUP
a* Yildiz Pul Otomotiv Motor Parg¢alar: Sanayi A.S. 42250 Konya/TURKEY
a Yildiz Pul Otomotiv Motor Par¢alar: Sanayi A.S. 42250 Konya/TURKEY
b Mechanical Eng. Department, Faculty of Engineering and Natural Sciences, Konya Technical
University, 42250 Konya/TURKEY

OZET ANAHTAR KELIMELER

Bu calismada, YILDIZ PUL OTOMOTIV MO- 5 e

TOR PARCALARI SAN. A. S. firmasinda agir Agir Va51.ta. hava"komp resord,

vasita hava kompresorii seri liretim hattina uy- ariza Fesh,lSI’ Endilstri 4.0,

gun sekilde kurulan test sistemlerinde test edi- kestirimci bakim,

len kompresorlerin veri takibi ve analizi lizerine otomasyon, . . .

bir Endiistri 4.0 uygulamasi yapilmistir. Komp- PLC kontroloi, test sistemi.
yg yapimisg p

resor ¢alisma kriterleri referans alinarak tasarla-

nan test sisteminin modiiler olmasi seri liretim

hizin1 biiyiik oranda artirmistir. Firmada iiretilen

kompresorlerin tamami yardimcr fikstiir ile test

cihazina entegre edilebilmektedir. Kompresor-

lerin montaj adimi1 tamamlandiktan sonra per-

formans testi yapilmasi amaci ile test sistemine

entegre edilir. Test asamasinda kompresorler

icin kritik degerler olan basing-giic-debi veri-

leri incelenmektedir. Referans basing-giig-debi

degerlerine gore ise kompresoriin onay veya ret

durumu belirlenmektedir. Test cihazinda kurgu-

lanan algoritma kapsaminda sistem is emri ile

biitlinlestirilerek veriler ortak bir veritabaninda

depolanmaktadir. Test sistemindeki verilerin

ve siirecin izlenebilmesi amaci ile PLC-C#-

SQL haberlesme sistemi kullanilmigtir. Verile-

rin izlenmesindeki amag ise veri kiimesi olus-

turulduktan sonra bu test verilerini kullanarak

makina 0grenmesi algoritmalari ile muhtemel

arizalar teshis etmektir. Bu algoritma sayesinde

personel kaynakli hatalarin oniine gecilecektir.

Ayn1 zamanda veriler bulut sisteminde depola-

narak miisteri ile paylasilabilecektir. Verilerin

miisterilere sunulmasi ise miisteri kaynakli ha-

talara ve garanti kapsamindaki durumlara agik-

lik getirilebilmesi amaciyla kullanilabilecektir.

* Corresponding author:
E-mail: duranarifgocer@yildizpul.com.tr
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ENERJI YONETIMINDE DiJITAL DONUSUM PROB-
LEMLERI VE COZUM ONERILERI

Emine ISIN?*, Nurettin CETINKAYAP

 Ars.Gor, Konya T eknik Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Elektrik-Elektro-
nik Miihendisligi Boliimii, Adres: Ardich Mah. Rauf Orbay Cad. 42250, Sel¢uklu/KONYA/Tiirkiye

b Dog. Dr, Konya Teknik Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Elektrik-Elektro-
nik Miihendisligi Béliimii, Adres: Ardi¢l Mah. Rauf Orbay Cad. 42250, Sel¢uklu/KONYA/Tiirkiye

OZET ANAHTAR KELIMELER

Ener;ji sektorii glinden giine gelisen teknolo-
loji, dijitallesme ve artan niifusun da etkisiyle
degisime ugruyor. Hizla gelisen bu degisim
yenilebilir enerji kaynaklarinin kullanimin,
siirdiirtilebilirligini, akilli sehir, akilli maki-
ne depolama birimi kavramlarini ve alt yap1
sorunlarin1 da beraberinde getirmistir. Tek-
nolojinin gelisimi ve bir¢cok sektérde oldugu
gibi enerji sektoriinde onemli bir doniisiim
siirecinden gegilmektedir. Bu siirecin diji-
tallesmenin yap1 taglarindan biri oldugunu
sOylemek yanlis olmaz. Bu calismada ener-
jide dijitallesme, dijitallesme modelleri ve
enerji yonetimindeki dijitallesme problem-
lerine ve ¢6ziim Onerilerine yer verilmistir.

Enerji, Dijitallesme,
Endiistri 4.0
Akallr sehir,
Nesnelerin interneti

*Sorumlu yazar (corresponding author)
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KONYA KARAMAN BOLGESI DiJITAL DONUSUM
IHTIYAC ANALIZI

Hakki Soy! , Oguzhan Aytar? , Fatih Mehmet Botsali®
IElektrik-Elektronik Miihendisligi Boliimii, Miihendislik Fakiiltesi, Necmettin Erbakan Universitesi
2fsletme Boliimii, Iktisadi ve Idari Bilimler Fakiiltesi, Karamanoglu Mehmetbey Universitesi,
3Makine Miihendisligi B&liimii, Miihendislik ve Doga Bilimleri Fakiiltesi, Konya Teknik Universitesi

OZET ANAHTAR KELIMELER

Teknolojik yenilik ve gelismelerin en temel
islevi kiiresel 6l¢ekte mevcut sosyal, ekono-
mik ve siyasi durumu degistirme potansiyeli-
ne sahip olmasidir. Kiiresellesme ve rekabetin
oldukca hizl1 ve keskin hissedildigi giiniimiiz
is diinyasinda, isletmelerin teknolojinin sahip
oldugu bu giiciin farkinda olmasi stratejik bir
oneme sahiptir. Calisma kapsaminda Konya
Karaman Bolgesinde tiretim faaliyeti yliriiten
isletmelerin dijital doniisiime yonelik goriisleri
degerlendirilmistir. Calismanin amaclar1 dog-
rultusunda dijital doniisiim, dijital endiistri ve
endiistri 4.0 kavramlarin icerigine yonelik ya-
ri-yapilandirilmis miilakat teknigi uygulanmis
ve terminolojik bilgi diizeyine gore isletmele-
rin bilgi, yetkinlik ve goriisleri analiz edilmis-
tir. Kasti 0rneklem yonteminin benimsendi-
gi calisma sonuclarma gore Konya Karaman
bolgesi iiretim isletmelerinin dijital endiistri
araglar1 kullanim diizeyi ve dijitallesme diizey-
lerinin oldukg¢a diisiik oldugu gézlenmistir. Fir-
malardan elde edilen bilgilerden yola ¢ikarak;
isletmelerin dijital donilislimiin 6neminin far-
kinda olduklar1 ancak dijital doniistimii nasil,
hangi araglarla ve hangi kaynaklarla gercek-
lestirecekleri konusunda gecerli bir strateji ve
politikaya sahip olmadiklar tespit edilmistir.
Isletmelerin dijital doniisiimiin rekabet iistiin-
ligi saglama konusundaki etkisinin yiiksek ol-
dugunun bilincinde olmas1 gelecek adina umut
verici bir sonug olarak degerlendirilmektedir.

Dijital dontistim,
Endiistri 4.0,
Teknoloji, Isletme

2Corresponding author,
E-mail: oguzhanaytar@kmu.edu.tr
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INDUSTRIAL INTERNET OF THINGS TECHNOLOGY
BASED MOBILE APPLICATION SUPPORTED REAL
TIME SMART FACTORY MANAGEMENT AND
INFORMATION SYSTEM

Habip Furkan Cetin
Electrical and Electronics Engineering, Faculty of Engineering and Architecture, Izmir Katip
Celebi University, Address: Balatgik Neighbourhood Airport Road No:33/2, 35620, Lzmir/Turkey

ABSTRACT KEYWORDS

The concepts of the Internet of Things (IoT)

and its industrial pillar, the Industrial IoT, Internet of Things,
. : , IIoT, STM32,
are of great importance in today’s world. .
. . Google Firebase,
The work carried out in the efforts to es- . .
Android Studio

tablish a real-time control system by com-
bining the ideas of the smart factory and
the IoT, which is the aim of this thesis, is
mentioned. On the factory side of the sys-
tem, besides the sensors and other hardware
elements, there is STM32 Discovery board
as the main controller. This microcontroller
allows collecting and controlling data from
sensors and performing operations accor-
dingly. Similarly, it takes part in receiving
and executing commands from the user. The
connection with the Android app is provi-
ded by the HCO5 Bluetooth module. In the
Android app designed in Android Studio, the
necessary Bluetooth activation and selecti-
on of the device to be connected are perfor-
med to connect with this module. Since the
incoming data is stored and a wider exami-
nation is desired, every transmitted data and
every command given is transmitted to the
database created using the Real time data-
base feature of Google Firebase. By using
the Firebase Authentication feature on the
Register and Login pages, the system and
information are controlled more securely.

Corresponding author: Habip Furkan Cetin
E-mail: furkancetin.35@hotmail.com ,
Tel.: 0(538) 293 54 01
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CANBUS TEMELLI ENDUSTRIYEL SENSOR
AGI TASARIMI

Hasan UZULMEZ?*, Siileyman CANANP, Bayram AKDEMIR¢

A Ar-Ge Miihendisi, Elfatek Elektronik Ltd., Adres: ModesaSanayiSitesi 10735.Sk. No:10,
42030 Karatay/Konya, Turkey (ORCID. 0000-0001-8505-1429)

b Ar-Ge Direktorii, Elfatek Elektronik Ltd., Adres: ModesaSanayiSitesi 10735.Sk. No:10,

¢ Elektrik-Elektronik Miihendisligi Béliimii, Miihendislik ve Doga Bilimleri Fakiiltesi,
Konya Teknik Universitesi, Adres: Ankara Cad. No:6, 42030, Karatay/Konya,
Turkey (ORCID: 0000-0002-0565-2345)

OZET ANAHTAR KELIMELER

Endiistri 4.0 kapsaminda sahada kulla-
nilan elektronik sistemlerin veri topla-
yarak, bu verileri kompleks sistemlerin
saglikli calisabilmesi i¢in degerlendiril-
mek iizere kontrol birimlerine aktarmasi
gerekmektedir. Kontrol birimlerinde de-
gerlendirilen bu veriler sistemin daha
verimli kullanilmasint ve uzun Omiirli
olmasii saglamaktadir. Ayrica endiis-
tiye yonelik tasarlanmis, yaygin olarak
kullanilan ve standartlar1 belirlenmis bir
haberlesme protokolii kullanilarak cihaz-
lar vasitasiyla sahadan toplanan veriler
farkli uygulamalar i¢in degerlendirilebilir.
Bu calismada, tasarlanan sensor agi ig¢in
CANDbus haberlesme altyapisi ve CANO-
pen protokolii kullanilmistir. Gezer koprii-
lii tavan vingleri i¢in bir sistem tasarlanmis
olup, sistemin genel yapis1 gosterilmistir.

IoT, Sensor Aglari,
Endiistri 4.0, CANbus

* Corresponding author: Hasan UZULMEZ
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STRATEGIC FRAMEWORK FOR ANFIS and BIM USE
ON RISK MANAGEMENT AT NATURAL GAS
PIPELINE PROJECT

Ismail ALTUNHAN®, Dr.Mehmet SAKIN®,
Umran KAYAP, M. Fatih AKP

4 Civil Engineering Department, Hasan Kalyoncu University,
ialtunhan87@gmail.com, mehmet.sakin@hku.edu.tr

b Industrial Engineering Department, Antalya Bilim University, Turkey
umran.kaya@antalya.edu.tr, fatih.ak@antalya.edu.tr

ABSTRACT KEYWORDS

Risk management and assessment is a mul-

S .. . . Risk Management,
ti-criteria decision-making problem invol- ;
. . . . Neural Fuzzy Logic,
ving various factors, according to literature e
.. Artificial Neural Networks,

research and expert opinions. In order to i

. . Adaptive Network Based
establish effective models and resolve the
relationship between these criteria’s; Resear- Fuzzy Inference System

(ANFIS) and BIM

chers and Academics have presented a wide
range of methods or models in the literature.
In order to overcome the most strategic issue
that affects the project performance scales,
such as Risk Management, the most approp-
riate method and criterion selection is requ-
ired. In this study; A case study conducted
using the multi-criteria Adaptive Neuro Fuz-
zy Inference System (ANFIS), which provi-
des the rating of 100 recorded risk types co-
vering the design and construction processes.
Combining the structures and advantages of
adaptive networks with fuzzy inference met-
hodology has shown that a more compre-
hensive and effective risk management and
assessment made. It has been shown with
Root mean square error (RMSE) and squa-
re mean error (MSE) performance indicators
that it gives better results in artificial intelli-
gence supported risk management or assess-
ment created with Adaptive Neuro Fuzzy
Inference System. The main contribution of
this study; is the approach of artificial intel-
ligence to evaluate and rate the risk correctly
with hybrid learning method and then to ob-
tain risk maps by integrating them into BIM
as visual and linguistic term expressions.

Corresponding author:
E-mail: baturhandurmus1@gmail.com ,
Tel.:+90 507 415 36 38
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CRYPTOCURRENCY PRICE PREDICTION WITH
LINEAR REGRESSION MODEL

Mehmet Acar?”, Vahit Tongur?

4 Software Engineering Department, Faculty of Engineering and Natural Sciences, Konya
Technical University, 42250, Konya, TURKEY

(ORCID: 0000-0002-1763-2851)

ABSTRACT KEYWORDS

In recent years, the importance and econo-
mic volume of cryptocurrencies that have
entered our lives has been increasing. Many
exchange systems have been established
for cryptocurrencies. Some companies
are also taking steps to trade with crypto-
currencies. It has become a great invest-
ment with the increasing number of users.
Cryptocurrencies have a fluctuating pricing
in addition to their rapidly increasing eco-
nomic size today. Therefore, it is very diffi-
cult to predict the price of cryptocurrencies
or to predict future data. There are instan-
taneous price increases and decreases.
In this study, a linear regression model
was created with the dataset containing
the historical data of bitcoin by using li-
near regression, one of the machine le-
arning methods. The dataset is divided
into two groups as training and test data.
The model is trained with training data
and then prediction is made with test
data. When the model prediction and real
data were compared, it was observed
that the results were close to each other.

Linear Regression;
Cryptocurrency; Bitcoin;
Blockchain

* Corresponding author:
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ACADEMIC TEXT CLUSTERING USING NATURAL
LANGUAGE PROCESSING

Salimkan Fatma TASKIRAN?", Ersin KAYAP

4 Computer Engineering, Faculty of Engineering and Natural Sciences,
Konya Technical University,

b Computer Engineering, Faculty of Engineering and Natural Sciences,
Konya Technical University,

ABSTRACT KEYWORDS

Acessing data is very easy nowadays. But to
use these data in an efficient way it is neces-
sary to get the right information from them.
Categorizing these data in order to reach the
needed information in a short time provides
great convenience. All the more, while doing
research in the academic field, text-based data
such as articles, papers or thesis studies are
generally used. To get the right information
we need from these text-based data, natural
language processing and machine learning
methods are used. In this study abstracts of
academic papers are clustered. Text data from
academic paper abstracts are preprocessed
using natural language processing techniqu-
es. A vectorized word representation extrac-
ted from preprocessed data with Word2Vec
word embedding and reprentations are clus-
tered with four different clustering algorithm.

Word;

Natural Language Processing,
Machine Learning,

Text Representation

Corresponding author:
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THE EFFECT OF ELECTRODE BREKAGE AND
MAJOR BODY MOVEMENTS ON SLEEP STAGING

Sena CEPER!*, Yasin KOCAZ2, Seral OZSEN?, Fatma Z. GOGUS?3,

Giilay TEZEL !, Serkan KUCUKTURK?*, Hiilya VATANSEYV 5
IDepartment of Computer Engineering, Konya Tech. Unv., Konya, Turkey
2Department of Elektrical and Electronics Engineering, Konya Tech. Unv., Konya, Turkey
3Department of Sofiware Engineering, Konya Tech. Unv., Konya, Turkey
4Faculty of Medicine, Karaman Mehmetbey Unv., Karaman, Turkey
5 Sleep Laboratory, Faculty of Medicine, Necmettin Erbakan Unv., Konya, Turkey42030Karatay/

ABSTRACT KEYWORDS

Sleep is an important duration for human
life. The quality of sleep affects a person’s
daily life and health. There are many dise-
ases which can cause problems in the heart
and brain because of poor sleep quality such
as snoring, sleep apnea etc. Sleep staging is
an important method to diagnose sleep rela-
ted diseases. Sleep stages are basically divi-
ded into two parts, non-rapid eye movements
(NREM) and rapid eye movements (REM),
except for the wake stage, Polysomnograp-
hic signals such as Electroencephalogram
(EEG), Electrocardiogram, Electromyogram
are used in sleep staging. In this study, sleep
staging was performed using just EEG sig-
nal and carried out with the raw and clea-
red data (epochs with electrode breakage
and major body movements were removed).
Discrete Wavelet Transform was applied
to reach wave types (Alpha, Delta, Theta,
Beta) of EEG signal by selecting appropri-
ate sub-bands. Time domain and frequency
domain features (totally 80 features) were
extracted from selected sub-bands. After
the feature extraction, the classification of
stages were performed by using Artificial
Neural Network (ANN), Support Vector Ma-
chine (SVM), k Nearest Neighbour (kNN)
for both datasets. The best performance
was obtained with cleaned data and kNN.

Sleep staging,
ANN, SVM,
kNN, EEG

*Corresponding author: Sena Ceper
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BOOSTING THE CLASSIFICATION SUCCESS OF BEE
LARVA CELLS IN THE IMBALANCED DATASET

Serkan OZGUN?#*, Mehmet Akif SAHMAND

@ Department of Computer Engineering, Selcuk University Campus, Konya, Turkey

b Department of Electrical and Electronics Engineering, Faculty of Technology,
Selcuk University, Konya, Turkey

ABSTRACT KEYWORDS

Choosing the right honey harvesting met-
hod for beekeeping activities to be sustai-
nable is crucially important in honey produ-
ction. Primitive honey harvesting methods
cause the bees in the hive to perish whi-
ch results in the decrease of the product.

Imbalanced dataset,
oversampling method
SMOTE, beekeeping,

In this study a solution is sought to the
problem of the detection and classification
of young larva found on the honeycomb.
However, the area of which the young lar-
va is found on the honeycomb is limited
compared to other areas. In this case an
imbalanced dataset problem arises. In this
study, the imbalanced dataset has been ob-
tained from honeycombs is balanced using
the SMOTE technique, which is one of the
synthetic data generation methods. The
imbalanced dataset has been formed by the
real data and the balanced dataset with the
SMOTE technique has been subjected to
classification processes with KNN, Deci-
sion Trees, and Support Vector Machines.
Classification results have been evaluated
with F1-Score, G-Mean and, AUC metrics.
In the evaluations, it has been seen that the
classification results of the dataset balanced
with the synthetic data are more successful.

* Corresponding author:
E-mail: serkani@hotmail.com
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Digital Supply Chain Transformation Towards
Data-Driven Process Management

Sinem Boyac12”, Damla Erdem?”,
Melihcan Sas?*, Simge Unsal®*, Gizem Cidal®*,
Nihal Er?*, Altan CakirP*

4 DHL Supply Chain, Atasehir, 34810, Istanbul Turkey
b Istanbul Technical University, Maslak, 34469, Istanbul Turkey

ABSTRACT KEYWORDS

In the current global environment, the
importance of being data-driven is clear-
ly seen in order to make quick and smart
decisions and implement them fast. To-
day’s logistics and warehouse operations
require more flexibility than conventional
strategies due to greater responsiveness
to customer orders. Especially with the
rapid growth of e-commerce in the last
few years, e-commerce businesses need
to run their supply chains more efficiently.
Companies evolve their information tech-
nologies infrastructures to hold as much
valuable information as possible, and es-
tablish new systems with this vision. The
fact that all employees have a vision of
data-driven production and data-driven
management is of great importance for the
quality and maturity of the accumulated
data. In this transformation, management
of cultural change is as important as te-
chnical infrastructure and developments.

Digital transformation,
data-driven supply chain,
cultural transformation,
big data, data science
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CardAPP Akill Ulasim UYGULAMASI

Sevval TURAN, Zeynep YAVCIN, Dilan BAKIS,
Esma Nisa CANDAN, Beyza KARATAS

a Department, Faculty, University, Address: street, postal code, city and country
b Organization, Address: street, postal code, city and country

OZET ANAHTAR KELIMELER

Ulkemizde her sehrin farkli ulasim kartina
sahip olmasindan dolay1 sehir degisimlerin-
de o sehre ait toplu ulasim kartinin alinmasi
gerekmektedir. Ayrica genel bir problem ola-
rak yolcular; ulagim kartlarinin kaybolmasi,
bulunamamasi, HES kodunu nasil tanmim-
layacaklarint bilememesi, mesafe dikkate
alimmaksiniz sabit ticret 6demesi gibi sorun-
larla karsilasabilmektedir. CardApp, bu tiir
sorunlar1 ¢6zmek icin kart yerine mobil ci-
hazlarin NFC (Near Field Communication)
teknolojisini kullanarak tilkemizdeki biitiin
sehirleri kapsayan bir ulasim ¢6ziimii sun-
maktir. Mobil cihazlar i¢in gelistirilen Car-
dApp uygulamasi her sehre 6zel dijital kart
olusturarak, mesafe bazli {icretlendirmey-
le tim sehirlerimizde kartsiz ve kullanici
dostu bir yolculuk deneyimi saglayacaktir.
Projenin  gelistirilmesinde  fikir  alinan
problemler ve bu problemlere getiri-
len c¢oziimler ilerleyen boliimlerde daha
detayli  bahsedilecek, giincel projeler-
le karsilastirilmast sonucu Onerilen pro-
jenin yenilik¢i yonleri agiklanacaktir.

Toplu ulagim, Akilli sehirler,
Toplu ulasim kartlari,

NFC, dijital kart,

mesafe Dbazli lcretlendirme,
indi verisi,

e-Devlet entegresi

* Corresponding author:
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SICAKLIK KONTROL SIiSTEMI IiCIN GNU
OCTAVE ILE PID
KONTROL TASARIMI

Tuagna Biisra YILMAZA" , Siileyman CANANP

4 Ar-Ge Miihendisi, Elfatek Elektronik Ltd., Adres: ModesaSanayiSitesi 10735.Sk. No: 10,
42030 Karatay/Konya, Turkey
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42030Karatay/Konya, Turkey

OZET ANAHTAR KELIMELER

PID (Proportional Integral Derivative-Oran-
sal Integral Tiirevsel)kontrolii endiistriyel
kontrol sistemlerinde yaygin olarakkullani-
lan bir kontrol algoritmasidir. Bu ¢alismada
tasarlanandeney diizenegi i¢in PID denetle-
yicisi ve GNU Octave yazilimikullanilmistir.
GNU Octave igerisinde bulunan paketlerkul-
lanilarak Arduino gelistirme kart1 izerinden,
tasarlanan deneydiizenegine PID algoritma-
st uygulanarak sicaklik kontroliiyapilmasi
amagclanmistir. GNU Octave, oncelikli olarak
sayisalhesaplamalar i¢in tasarlanmig yiiksek
seviyeli ve agik kaynaklibir dildir. Dogrusal
ve dogrusal olmayan matematikselproblem-
leri sayisal olarak ¢6zmeye ve baska sayisal
deneyleryapmaya elverisli bir komut satiri
araytiizii sunmaktadir. Komutekrani ve gorsel
araylizleri destekler. Caligmada GNU Octa-
vekullanilmasinin amaci sicaklik kontrolii-
niin yaninda Octavetabanl grafik ve matema-
tiksel uygulamalar1 dagerceklestirebilmektir.

PID Denetleyicisi;
GNUOctave; Arduino

*Corresponding author: Tuagna Biisra YILMAZ
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MOBIL VINCLERIN INTERNET UZERINDEN
IZLENMESI VE ANALIZI

Veysel Alver?”, Mete KalyoncuP, Abdullah Erdemir®
Abdullah Kapland, Mustafa Kocake
a, ¢, d, e \PG Makine Prodiiksiyon Grubu Makine Imalat Sanayi ve Ticaret A.S., 42160 Konya,
TURKIYE

b Makina Miihendisligi Boliimii, Miih. ve Doga Bil. Fakiiltesi, Konya Teknik Universitesi, 42250
Konya, TURKIYE

OZET ANAHTAR KELIMELER

Bu calismada, mobil vinglerin internet ara-
ciligryla izlenebilmesi ve istenen analizlerin
yapilabilmesi i¢in bir sistem gelistirilmistir.
Sistem mobil vinglerin isletme, performans,
hareket ve calisma durumu ile ilgili tiim pa-
rametre ve bilgilerini gercek zamanl olarak
depolamak, vinglerin uzaktan yonetimi i¢in
akill1 kontrol saglamak ve depolanan verileri
kullanarak istenen analizleri yapmak {izere
nesnelerin interneti (IoT) teknolojisinden
yararlanmaktadir. Gergek zamanli olarak sa-
nal ortamda izlenebilen mobil vinglerin kes-
tirimci bakim, omiir tahmini, ariza teshisi,
kullanim tavsiyeleri ve garanti kapsami da-
hilindeki biitiin analizler de sistem sayesinde
gergeklestirilebilmektedir.Sistemintestvede-
nemelerine ait 6rnek ¢alismalar sunulmus ve
ornek analizlere ait bazi1 grafikler verilmistir.

Mobil ving,

nesnelerin interneti (IoT),
ariza analizi ve teshisi,
kestirimci bakim,
uzaktan kontrol, izleme.
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MACHINE LEARNING iIN TiME SERIES
MODELLING AND DIiGITAL TWIN

Dr. Hab. Eng. Katarzyna Antosz, Prof.
Department of Manufacturing Processes and Production Engineering
Rzeszow University of Technology

ABSTRACT

Manufacturing companies are nowadays transforming from mass production to
flexible mass customisation, therefore digital manufacturing based on the use of
several intelligent systems has become a necessity for the industry. Digitaliza-
tion means that massive amounts of data are collected by different production
process components, with the multiplied amounts of data transferred between
them in real time to be analysed. Correctly analysed data make it possible to ext-
ract knowledge or information for effective process management. The speech
will present the possibility using the data mining methods in data analysis of the
machining process and. The data was obtained from the developed system for
monitoring the condition of cutting tools during the machining process. It was
a real-time system based on different types of sensors such as: accelerometers,
acoustic emission sensor, force and torque sensor and signals generated during
machining. The data was processed using computational intelligence algorithms.
Mainly machine learning methods were used for developing the prediction mo-
dels. Developed predictive models explains the changes in the condition of a cut-
ter blade depending on the values of the measured parameters. Based on the data
analysis, problems in the machining process were also detected. The developed
models was evaluated using indicators to assess the quality of classifications. The
obtained results confirm the high quality of the predictive models. The proposed
models can be used to support the decision-making process in determining the
RUL of a cutting tool and for digital twin modelling of the machining process.

*Corresponding author: Dr. Hab. Eng. Katarzyna Antosz,
Prof.



COMPETENCY-BASED EDUCATION IN THE DESIGN
OF MEDICAL REHABILITATION
DEVICES: A CASE STUDY

Eurico Seabra
Department of Mechanical Engineering,
School of Engineering, University of Minho,
4800-058 Guimardaes, Portugal

ABSTRACT

The paper will explain how concepts associated with Competence-Ba-
sed Education are applied in Biomechanical project teaching at the Mec-
hanical Engineering Department of the University of Minho, in Portugal.
The key factor is that the principal actor in the learning process should be the
student, not the teacher. Cognitive theory states that knowledge learned and
applied in a realistic problem solving context is expected to be remembered and
used properly when needed later. In fact, these problem-based learning/teaching
strategies, case methods and simulations are useful tools for an effective teaching
since students must become active participants rather than passive observers.
Students must make decisions, solve problems and analyze the achieved results.
For this purpose, the paper will present a summary of the research and pa-
rallel teaching activities related with the design of medical and rehabi-
litation devices in order to increase the quality of life of individuals and
the added value of the end products, keeping in mind the present efforts
that are being undertaken in the European Union, as well as in Portugal.
This activity is being carried out at the University of Minho, Scho-
ol of Engineering, which gathered senior researchers from the depart-
ment of Mechanical Engineering and MSc graduation students from
the Integrated Master course in Biomedical Engineering, in the spe-
cialization area of Biomaterials, Rehabilitation, and Biomechanics.
The design of medical rehabilitation devices needs the integration of knowledge
from different backgrounds and scientific areas, with expertise in the various pha-
ses of mechanical engineering design involving advanced numerical simulation
techniques, who will develop complementary activities to achieve the project go-
als. The establishment ofa solid basis of work and the collaboration between the se-
veral working groups are also a goal and motivation for the MSc students involved.
The paper will also summarize the most relevant projects carried out in the
scope of the Curricular Unit Design of Medical and Rehabilitation Devices
of the Integrated Master course in Biomedical Engineering, specialization
area of Biomaterials, Rehabilitation, and Biomechanics. It will also be pre-
sented and discussed with more detail a case study related to the conceptu-
al design of a feeding device to assist motor or mental handicapped people.

* Corresponding author: Eurico Seabra
E-mail: eseabra@dem.uminho.pt
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ROBOTICS IN THE CYBER-PHYSICAL SYSTEM

Dr. Géza Husi, drs Timothy Istvan Erdei
Department of Air- and Road Vehicles, University of Debrecen, Faculty of Engineering

ABSTRACT

At the University of Debrecen, Faculty of Engineering, the design and imple-
mentation of an “exemplary” Industry 4.0 system has started in recent years, it is
called Cyber-Physical & Intelligent Robot Systems Laboratory. One of the main
objectives of the designed laboratory is to be able to perform material handling
and simulation processes. This isolated environment will also provide the oppor-
tunity to test other controllers and industrial robot units within the robot cell sys-
tem. Furthermore, as each hardware design was pre-produced by a 3D modelling,
we also have 3D models of each individual machine in the lab, which we have
used to create a simulation environment that, thanks to the cyber-physical space,
allows us tounderstand and indeed test the programming of the machines. As men-
tioned above, we can do any testing in our own cyber-physical environment, be-
fore the actual hardware programming and implementation. Also, this technique
can be used to improve the quality of education, as students can program machi-
nes “offline” at home, prior to practical classes, if they have access to our system.

* Corresponding author: Dr. Géza HUSI
E-mail: husigeza@eng.unideb.hu
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INTELLIGENT SOLUTIONS FOR SMART ENERGY
MANAGEMENT

Assoc. Prof. Dr. Vira Shendryk

Sumy State University, Ukraine

ABSTRACT

Energy management (EM) plays an important role in energy saving. To
make smart decisions on how to optimize energy use, it is necessary EM
implementation. The recent advances in Artificial Intelligence have given us
more confidence in its adoption in many fields, and those will be discussed
in the context of its perceived value to energy management. This talk explo-
res issues including current research attempts to identify the existing metho-
ds, which can be applied in the Decision Support System (DSS) for Energy
management. The problem of making decisions for energy saving requires
such measures as energy audit and planning, monitoring the current energy
consumption in real time. Smart energy management is the current trend
of automation and data exchange, which also includes a close integrati-
on of cyber-physical systems, the Internet of things and cloud computing.

* Corresponding author:
Assoc. Prof. Dr. Vira Shendryk
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I4RC: THE POTENTIAL OF VISIBLE LIGHT
COMMUNICATION, POSITIONING AND SENSING IN
THE ROBOTIC DOMAIN

Assoc. Prof. Dr. Ziad Salem

Joanneum Research Forschungsgesellschaft mbH, Austria

ABSTRACT

The increasing use of white LEDs for indoor environment provides a signifi-
cant opportunityfor generating functionalities beyond illumination, like Visible
Light Communication (VLC),Positioning (VLP) and Sensing (VLS). VLC is
a paradigm that could revolutionise the future ofwireless communication by
transmitting the information using high-speed modulation of thevisible light
spectrum (380-780 nm) emitted from the LED. The same infrastructure nee-
dedfor VLC, LEDs as transmitters and photodiodes as receivers, can be also
used to perform thetask of VLP, which favours an accurate indoor positioning
using the luminaires as referencepoints. By an investigation of the light refle-
cted by objects in the room with the help of thephotodiodes, common backs-
catter approaches can be also applied within the visible lightspectrum, which
is referred to as (backscattered) VLS. VLS has potentials for privacy-keepin-
gapproaches towards human activity recognition and the interaction of humans
withappliances and objects in a room (e.g., a wall mounted display, compu-
ters, doors, windows,etc.). As a further potential application scenario, of VLC,
VLP and VLS, an [4RC (Illumination forRobotic Control) approach will be
discussed in detail, in which the motion of a robotic arm(rotation direction,
speed) can be accurately monitored by VLS simply by equipping therobotic
arm with sequences of colored retroreflective foils. This paths the way that-
simultaneously sensing and communication tasks can be performed with one
and the samelow-complexity infrastructure, that apart from communication
and sensing also could takeover the task of the obligatory room lighting. The-
rewith, VLS accentuates as an alternativeoption for industrial and home ro-
bot monitoring in combination with VLP and optical wirelesscommunication.

* Corresponding author: Assoc. Prof. Dr. Ziad Salem
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ROBOTIKTE DIJITAL DONUSUM

Onur Altuntas
Customer Service Manager, KUKA

OZET

Bugiiniin gercekleri bize gosteriyor ki, yasanan kiiresel gelismeler, en-
diistriyel trendler ve gelisen teknolojilerle beraber, bildigimiz seyler hiz-
la degisiyor. Uretimin, sadece proses tabanli degil, hammadde teda-
riginden miisteriye teslimata kadar biitlin olarak ele alinmasi artik bir
zorunluluk haline geldi. Bu bilgi akis kopriisiinii kurabilmek i¢in, her asa-
mada dijitallesmemiz gerekiyor. Bu yolda, liretim teknolojilerinin en 6nemli
oyuncularindan birisi olan robotlarin iizerine diisen ¢ok 6nemli gorevler var.

* Corresponding author: Onur Altuntag
E-mail:
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DIJITALLESME CAGINDA ROBOTIK SEKTORU

Ozge Ece Karaa+
a Intecro Robotic, Research and Development Department, Address: Seyler Mh. Seyhler Kiime
Evleri No:80 Akyurt/Ankara

OZET

Dijital doniisim, hizla gelisen teknoloji ve degisen ihtiyaclar dogrultusunda or-
ganizasyonlarin daha verimli, etkin, hizli, reaksiyon gostermelerini saglamak
icin, is siireclerinde gergeklesen biitiinciil bir doniisiimdiir. Makina — imalat
sektoriinde 4. Sanayi devrimi ile yasanan kapsamli dijitallesme ve entegras-
yon siirecidir. Nesnelerin Interneti, Bilyiik Veri Analitigi, Artirilmis Gergeklik,
Akilli Sistemler ve Robotlar, Simiilasyon, Yapay Zeka, Eklemeli imalat, Bi-
lisim dijital doniisiimde kullanilan baglica teknolojilerdir. Bu c¢alismada, In-
tecro Robotik, dijital donlisim g¢alismalar1 6rnekler iizerinden anlatilacaktir.

* Corresponding author: Ozge Ece Kara
E-mail: ece.kara @intecro.com.tr
Tel.:538 587 93 36
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