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Preface

3rd International Conference on Medical Devices, [CMD’2020, is organized by Alanya
Alaaddin Keykubat University (ALKU), Akdeniz University (Akdeniz U.), and
Izmir Katip Celebi University (IKCU) with international participation on September
28-29, 2020. All presentations were online because of the pandemic.

ICMD conferences (where former abbreviation was TIPCIH) bring together the
students, users, manufacturers, researchers, and public representatives working in
the field of medical device technologies. It also aims to share the information
investigated from scientific researchs on the medical fields, and propose common
communication platform to solve specific problems on the medical device sectors.
Main conference languages are Turkish and English.

This conference holds all the theorical subjects and applications related to medical
devices including but not limited to the list given below:

e Biomedical Signal Processing

e Biomedical Image Processing

e Medical Imaging Systems

e Computer-Aided Diagnostic Systems

e Medical Device Design and Implementation
e Medical Software Design and Applications
e Biomedical Robotics

e Biomechanics

e Brain-Computer (BCI), Human-Machine (HMI), and Human-Human (HHI)
Interfaces

e Device Safety, Privacy, and Security
e Patient Safety, Privacy, and Security
e (Calibration and Maintanence

e Data Acquisiton and Instrumentation Issues

Quality Management and Accreditation
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e Diagnosis and Treatment Systems

e Medical Informatics and Communications

e Radiological Information Systems (RIS)

e Hospital Information Systems (HIS)

e Biostatistics

e Bioinformatics

o Artificial Intelligence & Expert Systems

e Machine Learning & Pattern Recognition

e General Topics in Biomedical, Clinical, & Rehabilitation Engineering

All submitted papers were reviewed by at least 2 referees from the Scientific
Committee members who are experts in the related field. All accepted papers were
appeared in the Conference Abstract Book with ISBN and full-length versions of
these papers were published in supporting journals.
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e Chairs
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e Committee Members

Adnan KAYA (Izmir Katip Celebi University)

Nihan TOKAC (Alanya Alaaddin Keykubat University)

— Ozge OZTIMUR KARADAG (Alanya Alaaddin Keykubat University)
Ozlem ERDAS CICEK (Alanya Alaaddin Keykubat University)

Savas SAHIN (Izmir Katip Celebi University)

Siileyman BILGIN (Akdeniz University)

Umut TOSUN (Alanya Alaaddin Keykubat University)

Umit ULUSAR (Akdeniz University)

e Secretary

— Saadet Sena EGELI
— Samet CIKLACANDIR
— Siimeyra AYDEMIR

e Designer

— Samet CIKLACANDIR

x1



x1i



Scientific Committee

e Ahmet GOKCEN (Iskenderun Technical University, Turkey)

e Aleksandar ANASTASOVSKI (International Balkan University, North Macedonia)
e Ali NARIN (Zonguldak Bulent Ecevit University, Turkey)

e Aybeyan SELIM (International Vision University, North Macedonia)

e Ciineyt GUZELIS (Yasar University, Turkey)

e Damla GURKAN KUNTALP (Dokuz Eylul University, Turkey)

e Darius ANDRIUKAITIS (Kaunas University of Technology, Lithunaia)
e Didem SEN KARAMAN (Izmir Katip Celebi University, Turkey)

e Edward J. Ciaccio (Columbia University, USA)

e Fehmi SKENDER (International Vision University, North Macedonia)
e Higmet KAMBERAJ (International Balkan University, North Macedonia)
e llker ALI (International Vision University, North Macedonia)

e Matjaz Perc (University of Maribor, Slovenia)

e Mehmet Emre CEK (Dokuz Eylul University, Turkey)

e Mehmet KUNTALP (Dokuz Eylul University, Turkey)

e Mehmet Siileyman UNLUTURK (Yasar University, Turkey)

e Mustafa Alper SELVER (Dokuz Eylul University, Turkey)

e Mustafa Berkant SELEK (Ege University, Turkey)

e Mustafa SEN (Izmir Katip Celebi University, Turkey)

e Nalan ERDAS OZKURT (Yasar University, Turkey)

e Nermin TOPALOGLU AVSAR (Izmir Katip Celebi University, Turkey)

e Neslihan AVCU (Dokuz Eylul University, Turkey)

xiil



Onan GUREN (Izmir Katip Celebi University, Turkey)

Ozan KARAMAN (Izmir Katip Celebi University, Turkey)

Oviing POLAT (Akdeniz University, Turkey)

Robi POLIKAR (Rowan University, USA)

Rukiye UZUN ARSLAN (Zonguldak Bulent Ecevit University, Turkey)
Thanos STOURAITIS (University of Patras, Greece)

Utku Kiirgat ERCAN (Izmir Katip Celebi University, Turkey)

Yakup KUTLU (Iskenderun Technical University, Turkey)

Xiv



Part 1
Invited Talks






HL7 ADT- Admit Discharge Transfer
HL7 ADT- Admit Discharge Transfer

"Mehmet Siileyman UNLUTURK

!Department of Software Engineering, Yasar University, Izmir, Turkey

After completing his Electronics and Communication Engineering undergraduate
education at Istanbul Technical University, Faculty of Electrical and Electronics, he
received both Master’s and Doctorate degrees from Illinois Institute of Technology,
USA, Department of Electrical and Computer Engineering. He worked for GE
Healthcare, Chicago, USA for 8 years as a software project engineer. After leaving
GE Healthcare, he started his academic career as Assistant Professor Dr. at Izmir
University of Economics and continued his academic career as Associate Professor
Dr. and then, was appointed as Professor Dr. at Yagar University. He worked as
a consultant in the design and implementation of Rauland-Borg USA and ASCOM
Nurse Call Systems and wireless patient beds for 8 years. Dr. Unluturk has 5 US
patents in the area of Software Engineering.

The growth of information and communication technologies in healthcare means

ICMD’2020
28-29 Sep 20
Antalya
Invited Talk

that computer-based patient record systems are becoming essential for hospital informa-

tion systems. Such electronic patient record systems can improve the quality of
patient healthcare, increase the efficiency of healthcare personnel and decrease financi-
al costs. They should also be configured to comply with future changes in health
techno- logies, policies, administration and finance, and have defined the criteria
necessary for computer-based patient records.

Health information systems are generally limited to each hospital while aiming
to achieve certain administrative objectives, such as patient admissions, inpatient
monitoring, transfers, diagnostic exam requests, patient billing, and/or stock control.
The strength of any institution, but particularly in healthcare, depends on effective
communication.

HL7-ADT is an emerging standard of communications between hospital computer
systems for maintaining the hospital bed occupancy. This standard was established
by an organization of hospital computer system vendors. The organization published
a document that fully describes the requirements of the standard. The HL7 standard
itself has changed since its inception. The organization has been careful to maintain
backward compatibility in succeeding versions of the standard.

Today’s talk covers the versions 2.2 and 2.3 of the standards. The full implementa-
tion of the HL7 standard is intended to support all data exchange in the healthcare
environment. HL7-AD'T requires a subset of the full implementation. Today’s topics
will cover the followings: Hardware Architecture, HL7 Message Delivery Methods,
HL7 Message Structure, HL7 Sample Messages.



Tiirkiye’de Biyomedikal Miihendisi Olmak

ICMD'2020 Being Biomedical Engineer in Turkey
28-29 Sep 20 "
Antalya LGiiltekin SENTURK
Invited Talk

IEtkin Tibbi Cihazlar Servis Ticaret ve Sanayi Limited Sirketi, Konak, Izmir, Turkey

After completing his Biomedical Engineering education at Namik Kemal Univer-
sity, Faculty of Engineering, he stared to work as Field Service Engineer at Siemed
Medical Systems Co. His responsibilities were troubleshooting and solving the
problems of MRI, CT scanners, Cathlab and Pet-CT devices on field. Another
responsibilities were managing to ISM (Integrated Service Management) projects
such as performed at Zonguldak Biilent Ecevit University Hospital and 1.U. Cerrahpa-
sa Medicine Faculty Hospital. He leave the Siemed Medical Systems Co. due
to his military service. After completing his military service, started to work as
Field Service Engineer at territory agency of Siemens Medical Systems Company
Turkey. His responsibilities were troubleshooting and solving the problems of Auto
Analyser devices such as biochemistry and hormone analyzer on field. In 2016, He
started to work as Technical Service Manager at Etkin Tibbi Cihazlar Company.
His responsibilities were managing and planning all technical service process in
domestic and international market. At the beginning of 2020 year, stared to work
as International Business Manager at Etkin Tibbi Cihazlar Company. He is still
working as International Business Manager at Etkin Tibbi Cihazlar Company.

The World Health Organization (WHO) noted in 2018 that it is critical that
“trained and qualified medical engineering professionals are required to design, evaluate,
requlate, maintain and manage medical devices, and train on their safe use in health
systems around the world. This role is referred to as clinical engineering (CE),
biomedical engineering (BE), and/or health-care technology management (HTM)
dependent on regional terminology.”

Referring this opinion there is some questions that should be aswered by Biomedical
Engineers and medical sector: what is the tasks and responsibilities of Biomedical
Engineers?, What is the roles of Biomedical Engineers?, Subspecialisms of Biomedical
Engineers?, What is the expectations of Medical sector and Industry from Biomedical
Engineers? How Biomedical Engineers fulfill these all questions and expectations in
Turkey? and which processes overcomes by Biomedical Engineers during this period
in Turkey?
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Tasinabilir Epilepsi Nobeti Uyar1 ve Acil Miidahale Kol
Bandi Tasarimi

Portable Epilepsy Seizure Warning and Emergency Response
Armband Design

'Samet CIKLACANDIR, !Yalcin ISLER

IDepartment of Biomedical Engineering, Izmir Katip Celebi University, Izmir, Turkey

Epilepsi diger bir adiyla sara hastaligi toplumda oldukca fazla goziiken norolojik
hastaliktir. Kisilerin hayat kalitelerini énemli bir gekilde etkileyen ve yaralanma ya
da oliimli sonuglara neden olabilmektedir. Epilepsi hastaliginin en énemli belirtisi
hastanin nobetler gecirmesidir. Nobet durumunda kigide biling, davranig, motor
hareketlerde duyu ve otonomik fonksiyonlarda degigiklikler ortaya c¢ikar. Bunun
sonucunda istemsiz kasilmalar ve hareketlenmeler meydana gelir. Ik yardim eksikligi
olan toplumlarda epilepsi hastaligi genel olarak bilinmemektedir. Hasta nobet gecirir-
ken tibbi olmayan c¢esitli miidahaleler uygulanmakta ve bu yanlis uygulamalar hasta-
nin yagamini olumsuz etkilemektedir. Bu yilizden epilepsi hastasi nobet gegirirken
acil miidahalenin ne olmasi ve ne sekilde yapilmasi gerektigi etraftaki kisiler tarafin-
dan bilinmesi gerekir. Bu caligmada epilepsi hastasinin nobet gegirmesi esnasinda
etrafindaki kigilere uyar1 verecek ve neler yapilmasi gerektigini anlatacak bir medikal
cihaz tasarimi gerceklestirilmistir. Bu cihaz sayesinde epilepsi nébeti geciren hastanin
yakinindaki kigilere cihazdan gelen sesli uyarilar ile nelerin yapilmasi gerektigi anlati-
lacak ve hastanin nébeti saglikl bir gekilde atlatmasi saglanacaktir.

Anahtar kelimeler: epilepsi; giyilebilir teknoloji; sesli uyar: sistemi.

Epilepsy, also known as Sara in Turkish, is a neurological disorder that is very
common in the community. It can have an impact as significant on the quality of life
of individuals and cause injury or fatal consequences. The most important symptom
of epilepsy is the patient’s seizures. In case of seizure, changes in consciousness,
behaviour, sensation in motor movements and autonomic functions are observed.
As a result, involuntary contractions and movements occur. Epilepsy is a generally
unknown disorder in populations with first aid deficiency. Various non-medical
iterventions are applied during the patient’s seizure and these wrong practices
adversely affect the life of the patient. Therefore, it should be known by the people
around it how the emergency intervention should be done during an epileptic seizure.
In this study, a medical device was designed to alert people to epileptic patients during
seizures and tell them what to do. With this device, people around the person having
an epileptic seizure will be told what should be done with the sound warnings from
the device and the patient will be able to survive the seizure in a healthy.

Keywords: epilepsy; wearbale technology; audible warning system.

ICMD’2020
28-29 Sep 20
Antalya

Talk
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sunum



Hemsirelikte Mobil Uygulamalar

ICMD'2020 Mobile Applications in Nursing
28-29 Sep 20 ..
Antalya !Goksen POLAT, 'Elif UNSAL AVDAL
Talk !Department of Nursing, Izmir Katip Celebi University, Izmir, Turkey
a
Sézlii Topluma saglik hizmetlerinin verilmesinde mobil uygulamalar olduk¢a 6nemli

sunum bir role sahiptir. En temel sebebi ise periferde saglik calisanlar1 yeteri kadar veya
hi¢ bulunmazken, cep telefonu araciligiyla saglik hizmeti vermeyi imkanl kilar.
Hemsirelik mobil saglik uygulamalari; hemsirelik bakimi ve uygulamalarinda kolaylas-
tiric1 bir aragtir. Bireylerin takibini saglar, is ylikiini azaltir, diger saglik personelleri
ile iletigsim saglar. Cogunlukla hasta grubu olarak kronik hastaligi olan kisilere
yonelik mobil uygulamalar geligtirilmigtir. Bunun sebebi o6zellikle geligmis iilke
yoneticileri kronik hastaligi olan kigilere tele saglik hizmetleri verilmesi konusunda
desteklemeleridir. Bu derlemedede, mobil uygulamalarin saglik sistemindeki ve
hemgirelik hizmetlerindeki yeri ele alinmaktadir.

Anahtar kelimeler: mobil uygulamalar; tele saglik; hemsirelik.

Mobile applications play an important role in providing health services to the
community. The main reason is that while the healthcare professionals in the periphery
are not sufficient or not, it makes it possible to provide healthcare services via mobile
phones. Nursing mobile health applications; It is a facilitating tool in nursing care
and applications. It ensures the follow-up of individuals, reduces the workload and
provides commumnication with other healthcare professionals. As a group of patients,
mobile applications have been developed for people with chronic diseases. This is
especially due to the fact that developed country managers support people with chronic
illnesses in providing telemedicine services. In this review, the place of mobile
applications in the health system and nursing services are discussed.

Keywords: mobile applications; tele health; nursing.



Sepsis Hastaligimin Erken Tanisi I¢in Yapay Zeka Algoritmasi
Geligtirilmesi

Development of Artificial Intelligence Algorithm for Early
Diagnosis of Sepsis Disease

'Saadet Sena EGELI, ?Yalcin ISLER

Hslerya Medikal ve Bilisim Teknolojileri, Izmir, Turkey
2Department of Biomedical Engineering, Izmir Katip Celebi University, Izmir, Turkey

Sepsis, kan zehirlenmesi, tiim insanlari etkileme potansiyeli olan ve organ yetmez-
ligine ve 6liime neden olabilecek hayati tehdit eden bir hastaliktir. Sepsis tanimlari,
teshis edilecek belirli semptomlar: olmadig: i¢in yillar i¢inde degistirilmigtir. Sepsis
teshisinde kargilagilan zorluklar vakalarda 6liim oranlarinin artmasina neden olmakta-
dir. Bu nedenle Sepsis’i daha once tesghis etmeye yarayacak c¢oziimlere ihtiyag
duyulur, makine 6grenimi kullanimi1 denenen ¢oziimlerden biridir. Bu calismada,
Amerika Birlegik Devletleri'ndeki i¢ hastaneden alinan klinik verilerden sepsisin
erken tanisi i¢in Python programlama dili ile gelistirilen bir algoritma anlatilmigtir.
Kullanilan veriler PhysioNet / Computing in Cardiology Challange tarafindan yayin-
lanan bir yarismadan elde edilmistir. Caligmada gelistirilen algoritma sepsisin erken
teghisi i¢in umut verici sonuglar vermistir.

Anahtar kelimeler: sepsis; erken tani; Python; k-nn algoritmasi.

Sepsis, blood poisoning, is a life-threatening disease which has a potential to affect
all people and may cause organ failures and death. The definitions of the sepsis
modified in years since it has no certain symptoms to diagnose. The challanges in
diagnosing sepsis causes increased mortality in cases. Therefore solutions are needed
to diagnose Sepsis earlier, machine learning usage is one of the attempted solutions.
Also in this study an algorithm developed by Python programming language to detect
sepsis earlier from the clinical data that acquired from three hospitals in United
State. These data are obtained from on of the PhysioNet/Computing in Cardiology
Challange. Proposed algorithm gave promising results for early diagnosing of sepsis.

Keywords: sepsis; early detection; Python; k-nn algorithm.

ICMD’2020
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Talk
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sunum
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Uzun-Kisa Vade Hafiza Tabanh Kalp Sesi Analizi ve
Siniflandirmasi

Heart Sounds Analysis and Classification Based on
Long-Short Term Memory

'Emre CANCIOGLU, 'Savas SAHIN, ?Yalgin ISLER

Department of Electrical and Electronics Engineering, Izmir Katip Celebi University,
Izmir, Turkey
2Department of Biomedical Engineering, Izmir Katip Celebi University, Izmir, Turkey

Bu calismada, kalp sesi fonokardiyogram dalga formlarimin Normal, Hiriltili,
Ekstrasistol ve Yapay gibi kategorilere siniflandirilma ¢aligmasi yapilmigtir. Siniflan-
dirma i¢in kullanilan yaklagimi genel bir makine 6grenimi uygulama bakig agisindan
sunarak, 6zellik ¢ikarma, performanslarin karsilagtirarak kullanilan simiflandiricilarin
tiirleri detaylandirildi. Calismada kullamlan Uzun-Kisa Vadeli Hafiza (LSTM) meto-
du, ses kayitlarindaki her bir kardiyak dongiiniin siniflandirilmasini destekler. LSTM
tabanl ozelliklere ek olarak, yontemimiz tiim ses kayitlarinin ézelliklerini 6zetlemek
i¢gin spektral 6zellikler igerir.

Anahtar kelimeler: kalp sesleri; siniflandirma; LSTM; RNN.

In this study, the development of an algorithm for the classification of heart
sound phonocardiogram waveforms such as Normal, Murmur, Ezxtrasystole, Artifact.
By presenting the approach used for classification from a general machine learning
application point of view, the types of classifiers used were detailed by comparing
thewr features and their performance. The Long-Short Term Memory method which
supports the classification of each cardiac cycle in sound recordings. In addition to
the LSTM-based features, our method incorporates spectral features to summarize
the characteristics of the entire sound recording.

Keywords: heart sounds; classification; LSTM; RNN.
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Kalp Rahatsizlig1 Riskinin Korelasyon Matrisi, Rastgele

Agac ve Permiitasyon Oznitelik Secimi Y6ntemleriyle Tespit
Edilmesi

Detection of Heart Disease Risk Utilizing Correlation
Matrix, Random Forest and Permutation Feature
Importance Approaches

'Sude PEHLIVAN, 2Yalcin ISLER

!Department of Biomedical Technologies, Izmir Katip Celebi University, Izmir, Turkey
2Department of Biomedical Engineering, Izmir Katip Celebi University, Izmir, Turkey

Kalp rahatsizliklar: bir¢ok insanin yasam kalitesini tehdit eden hastaliklar arasin-
dadir. Aragtirmacilar, farkli metabolik 6lgtimleri kullanarak insanlarin kalp rahatsiz-
lig1 bulundurma riskini aragtirmaktadir, ancak bu ol¢timlerin kalp rahatsizligi riskine
katkilar1 olup olmadigini 6nceden tahmin etmek birbirleriyle olan derin ve karmasgik
iligkileri nedeniyle zorlu bir gérevdir. Bu caligmada, farkli metabolik 6l¢imlerin
sahip oldugu karmasik iligkiler, rastgele orman, korelasyon matrisi ve permiitasyon
Oznitelik se¢imi yontemleri kullanilarak degisik simiflandiricilar ile aydinlatilmaya
caligilmigtir. Uygulanan teknikler sonucunda makine 6grenmesi uygulamalarinda
kullanilan siniflandiric1 ve 6znitelik se¢gme teknikleri yararli bulunmus ve veri setinin
genisletilmesiyle performansin artirilabilecegi 6n goriilmiigtiir.

Anahtar kelimeler: kalp rahatsizligi; makine 6grenmesi; metabolik ol¢iimler.

Heart diseases are among the conditions that threaten the quality of human
life. Researchers have been investigating the risk of having heart diseases using
different metabolic measures, however, it is a difficult mission to forecast whether
these measures related to heart diseases due to the deep and complicated relations
of them with each other. In this study, it was aimed to illuminate the complex
relationship of different metabolic measures utilizing different machine learning tech-
niques with random forest, correlation matriz and permutation feature importance
feature selection techniques. As a result of the adopted approaches, classifiers, and
feature selection techniques that have been utilized in machine learning applications
were found to be useful and it was considered that performance could be increased by
expanding the dataset.

Keywords: heart disease; machine learning; metabolic measures.
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Epileptik ve Normal EEG Sinyallerinin Alt Bant Giig
Spektrumu Kullanilarak Sinmiflandirilmasi

Classification of Epileptic and Normal EEG Signals Using
Power Spectrum of Sub-bands

'Sude PEHLIVAN, 2Savag SAHIN

Department of Biomedical Technologies, Izmir Katip Celebi University, Izmir, Turkey
2Department of Electrical and Electronics Engineering, Izmir Katip Celebi University,
Izmir, Turkey

Diinya genelinde bir¢ok insanin hayatini etkileyen epilepsinin erken teshisi, hasta-
larin hayatlarina verimli devam edebilmesi i¢in uygulanacak tedavinin ilk adimidir.
Uzmanlar, bu teghisin en kisa siirede ve en dogru sekilde yapilmasi i¢in ¢ok fazla
zaman ve enerji harcamak zorunda kalmaktadir. Bu ¢aligmanin amaci, nébetleri
otomatik olarak teshis edebilen bir sistem gelistirmek i¢in makine 6grenmesi algorit-
malarinin epileptik ve normal sinyalleri ayirt etme kapasitesini arastirmaktir.

LabVIEW, hem epileptik hem normal kayitlar i¢in bir 6znitelik olarak kullanilan
EEG alt bant giiclerinin toplaminmi bulmak i¢in kullanilmigtir. Bu 6znitelikler Matlab
kullanilarak farkli simiflandiricilar ile simiflandirilmis ve simiflandirma sonucunda
alt bant gii¢ toplaminin epileptik ve normal EEG sinyallerinin siniflandirilmasinda
anlaml bir 6znitelik olarak kullanilabilecegi sonucuna varilmistir.

Anahtar kelimeler: LabVIEW; epilepsi; makine 6grenmesi.

The early diagnosis of epilepsy, which affects the lives of many people worldwide,
18 the first step of treatment to help patients to continue their lives efficiently.
FExperts have to spend a lot of time and energy to make this diagnosis as quickly
and accurately as possible. The aim of this study was to investigate the capacity of
machine learning algorithms to distinguish epileptic and normal signals to develop
a system that can automatically diagnose seizures.

LabVIEW was used to obtain the sum of EEG sub-band powers which were used as
an attribute for both epileptic and normal records. These attributes were classified
with different classifiers using Matlab and as a result of the classification, it was
concluded that the sub-band power sum can be used as a meaningful attribute in the
classification of epileptic and normal EEG signals.

Keywords: LabVIEW; epilepsy; machine learning.
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ECG Verisi i¢in Alanda Programlanabilir Kap1 Dizileri ve
MATLAB Tabanh Dijital Filtre Tasarimi ve Gerceklemesi

Design and Implementation of Digital Filters for ECG Data
Based on Field Programmable Gate Array and MATLAB

"Emre CANCIOGLU, 'Gokberk CAKIROGLU, 'Alkim GOKCEN, Yilmaz Sefa,
ALTANAY

!Department of Electrical and Electronics Engineering, Izmir Katip Celebi University,
Izmir, Turkey

Bu galigma, seri haberlesme yoluyla EKG (elektrokardiyografi) verileri igin MAT-
LAB ve FPGA kullanilarak dort dijital filtre (algak gegiren, yiiksek gegiren, bant
geciren, bant durdurma) tasarimim ve gergeklesmesini sunar. Caligma PhysioBank
Veri Tabani platformundan elde edilen EKG verileri kullanilarak gergeklestirilmistir.
MATLAB i¢in bir arag kutusu olan SysGen (System Generator for DSP) dijital
filtreleri tasarlamak ve uygulamak icin kullanilir. Caligmanin amaci, SysGen arag
kutusunda cesitli bloklar kullanilarak dort farklh dijital filtre gergeklestirmektir.
Caligma daha sonra dort farkh dijital filtrenin sonuglarini inceler.

Anahtar kelimeler: ECG; siizgeg; FPGA; MATLAB.

This study provides design and implementation of four digital filters (low pass,
high pass, band pass and band stop) for ECG (electrocardiogram) data on FPGA with
MATLAB by a serial communication. The study is conducted with using ECG data
which is obtained from PhysioBank Database platform. SysGen (System Generator
for DSP) which is a toolbox for MATLAB is used for designing and implementing
the digital filters. The aim of the study is to perform four different digital filters
with various blocks on the SysGen Toolbox. The study then examines the results of
four different digital filters.

Keywords: ECG; filter; FPGA; MATLAB.
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MR Goriintiilerinde Beyin Tiimorii Tespiti icin Farkh
Goriintii Segmentasyon Algoritmalarinin Karsilastirilmasi

Comparison of Different Image Segmentation Algorithms in
MR Images for Brain Tumor Detection

"Muhammet Usame OZIC, !Cansu GUNES, 'Ahmet AVCI

!Department of Biomedical Engineering, Necmettin Erbakan University, Konya, Turkey

Tiimorler, viicudun birgok farkli bolgesinde meydana gelen istenmeyen doku
bozukluklaridir. Bu bozukluklar, tiplerine gore iyi huylu veya koétii huylu olabilir.
Beyin tiimorleri norolojide siklikla kargilagilan beyin digi yapilardir. Bu yapilar
beyinde bulunduklar1 bolgeye gore kisinin fonksiyonel merkezlerini bozarak giinliik
yagami olumsuz bir sekilde etkilemektedir. Radyolojide tiimorlii bélgelerin net
sinirlarinin belirlenmesi tedavi ve tani i¢cin 6nemli bir parametredir. Bu c¢alismada,
BRATS veri tabanindan alinan FLAIR sekans MR goriintiisiinde tiimorli bolgenin
segmentasyonu yedi farkli gériintii isleme algoritmasi ile denenmistir. Dice ve Jaccard
indeksleri kullanilarak algoritmalarin segmentasyon performanslar: belirlenmigtir.

Anahtar kelimeler: MR; segmentasyon; tiimor; goriintii isleme.

Tumors are undesired tissue disorders that occur in many different parts of the
body. These disorders can be either benign or malignant depending on their type.
Brain tumors are non-brain structures that are frequently encountered in neurology.
These structures negatively affect daily life by disrupting the functional centers of
the person with respect to their region in the brain. Determining certain boundaries
of tumor areas in radiology is an important parameter for treatment and diagnosis.
In this study, segmentation of the tumor region on FLAIR sequence MR image
taken from the BRATS database has been tried with seven different image processing
algorithms. Segmentation performances of algorithms have been determined by using
dice and jaccard indexes.

Keywords: MR; segmentation; tumor; image processing.
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Elektroegrilmis Nanofiberlerin Periferik Sinir Doku
Rejenerasyonunda Kullanimi ve Uygulamalari

The Usage and Applications of Electrospun Nanofibers in
Peripheral Nerve Tissue Regeneration

ICansu GUNES, 'Ahmet AVCI, "Muhammet Usame OZIC

IDepartment of Biomedical Engineering, Necmettin Erbakan University, Konya, Turkey

Hasarli sinirlerin onarimi i¢in gelistirilen tedavi edici yontemler ¢ogu zaman
yeterli iyilesme saglayamamaktadir. Doku miihendisliginde iskele gelistirme prensip-
lerinin sinir doku rejenerasyonu alaninda uygulanmasi ile birlikte sinir doku hasarla-
rinda kullanilabilecek ideal sinir kilavuz kanali geligtirilmesi i¢in bir¢ok aragtirma
yapilmigtir ve yapilmaya devam edilmektedir. Sinir doku iiretimi stratejilerinden
dogal hiicre dig1 matrisin topografyasini taklit edebilen nano boyutlu lifli yap1 iskelele-
rinin sinir doku onarimi i¢in kullanimu ile ilgili umut vaat eden ¢alismalar siirdiiriil-
mektedir. Elektro-egirme yontemi ile nano boyutlu ¢aplara sahip lifler iiretilebilir
ve nanofiber sinir kanallari iglevini kaybetmis doku bolgesine yerlestirilerek néron
gelisimini ve yeniden biiyiimeyi saglayabilir. Bu c¢aligma, noronlarin yapismasina,
¢ogalmasina ve nihayetinde sinir olusturmasina izin verecek bir yapinin tiretilmesi
icin uygun biyomalzemeler ile doku iskelesi iiretim tekniklerini iceren sinir doku
miihendisligi stratejilerini ve klinik uygulamalarini 6zetlemektedir.

Anahtar kelimeler: elektroegirme; nanofiberler; periferik sinir sistemi; sinir
klavuz kanali; sinir rejenerasyonu.

Therapeutic methods developed for the repair of damaged nerves often do not
provide adequate recovery. Along with the application of tissue engineering principles
in the nerve tissue regeneration, many researches have been made and are still in
progress to develop the ideal nerve guide channel. Promising studies are ongoing
for the use of nano-sized fibrous scaffolds for nerve tissue repair, which can mimic
the topography of the natural extracellular matriz, one of the nerve tissue production
strategies. With the electrospinning method, nanofibers can be produced and the
nanofiber nerve channels enabling neuron development and regrowth can be placed
i the tissue region that has lost its function. This study summarizes nerve tissue
engineering strategies and clinical practices, including biomaterials and tissue scaffold
production techniques to produce a structure that allows neurons to adhere, multiply,
and eventually form nerves.

Keywords: electrospinning; nanofibers; peripheral nervous system; nerve
guide channel; nerve regeneration.
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Nokta Tabanl Eglestirme Yontemi ile Bir Cerrahi
Navigasyon On Caligmasi
Preliminary Study of a Surgical Navigation with Point Based

ICMD'2020 Registration Method
28-29 Sep 20 ) )
Antalya 'Tugrul USLU, 2Levent CETIN, ?Erkin GEZGIN

'Department of Mechanical Engineering, Izmir Katip Celebi University, Izmir, Turkey

Talk 2Department of Mechatronics Engineering, Izmir Katip Celebi University, Izmir, Turkey
Sozlii
sunum Bu ¢aligma Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu tarafindan destek-

lenmigtir. Proje No: 218E055
This study was supported by the Scientific and Technological Research Council
of Turkey. Project ID: 218E055

Bilgisayar ve goriintiileme teknolojilerinin gelismesiyle medikal alanda hizla kulla-
nilmaya baslayan cerrahi navigasyon, operasyon hacminin takibinin saglanmasinda
kullanilan giincel medikal yontemlerden biridir. Uygulama esnasinda cerrah ve
hastaya sagladigi, operasyon giivenligi, minimal invaziv uygulama uyumlulugu, ope-
rasyon siirelerinin ve uygulama sonrasi komplikasyon risklerinin azaltilmasi gibi
onemli avantajlar 1s18inda cerrahi navigasyon ile takip, ilgili alanlarda hizli bir
sekilde benimsenmistir. Bu ¢aligma, cerrahi navigasyon siirecinin uygulanabilmesi
i¢cin gereken en 6nemli adimlardan biri olan eglegtirme prosediiriiniin analitik ¢6ziim
yontemi ile gergeklestirilmesi ve elde edilen sonuclarin uygulama uyumlulugu kapsa-
minda kargilagtirilmasini icermektedir. Caligma kapsaminda boyutlari net olarak
bilinen kat1 bir model, hareket yakalama kameralarinin takip edebildigi ilgili uygulama
hacmine yerlestirilmis, ardindan nokta tabanli eglestirme yontemi kullanilarak cerrahi
navigasyon i¢in gerekli olan gercek model referansi ile hareket yakalama kameralarinin
yeraldig1 6l¢lim uzay referansi arasindaki iliski bulunmusgtur. Doniigiim dizeyi olarak
elde edilen bu iligki kullanilarak, gercek model tizerinde yer alan belirleyici bolge
noktalarinin gergek konumlar1 ile 6l¢lim verileri ile elde edilen nokta konumlar:
karsilagtirilmig ve analitik ¢oziim yonteminin nokta tabanl eglestirmede uygulanabilir-
liligi tartigilmigtir.

Anahtar kelimeler: cerrahi navigasyon; nokta tabanli eslestirme; medikal
robotik; hareket yakalama.

By the help of technological advances such as the development of computer and
imaging technologies, surgical navigation has started to be used rapidly in medical
literature. It 1s one of the recent methods used to track surgical tools inside the
operation volume. In light of vital advantages as operation safety, minimally invasive
application compatibility, reduction of operation times and reduced post operation
complication risks, surgical navigation has been rapidly adopted throughout the relevant
fields.  Considering these, this study both tries to apply an introduced analytical
method to one of the most important steps of surgical navigation as registration and
compares the results within the scope of application compatibility. Throughout the
study, a solid model with known dimensions was placed inside a capture volume in
which the motion cameras are able to provide position measurements. Carrying out
point based registration method by taking necessary measurements, relation between
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the model reference and measurement space referance was calculated by means of a
transformation matriz. Using acquired relationship, measured landmark positions of
the model were compared with the structurally known real landmark positions. At the
end of the study results were given and the applicability of the introduced analytical
solution method in point based registration is discussed.

Keywords: surgical navigation; point-based registration; medical robotics;
motion capture.
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Gozler Agik ve Kapali iken Alinan EEG Sinyallerinden Aclik
ve Tokluk Durumunun Tespiti

Investigation of Hunger and Satiety Status during Eyes Open
and Closed using EEG Signals

'Egehan CETIN, 2Giirkan BILGIN, 'Siileyman BILGIN, 3Alparslan Melik
KAYIKCI, *Yasemin BICER GOMCELI
Department of Electrical and Electronics Engineering, Akdeniz University, Antalya,
Turkey
2Department of Electrical and Electronics Engineering, Mehmet Akif Ersoy University,
Burdur, Turkey
3Department of Neurology, Antalya Research and Training Hospital, Antalya, Turkey

Hastanelerde ve laboratuvarlarda gerceklestirilebilen yiizeysel EEG o6lgiimleri
glinlimiiz teknolojilerinin gelismesiyle giyilebilir ve taginabilir diizeye ulagmigtir.
Yapay zeka destekli beyin bilgisayar arayiizii (BCI) sistemleri engeli olan bireylerin
EEG sinyallerinin iglenmesi ile dig diinyayla etkilesimde bulunmasinda énemli rol
oynamaktadir. Ozellikle artan niifusla evde bakim ihtiyaci olan bireylerin temel
ihtiyaclarinin kargilanmasina yonelik arastirmalar yayginlasmaktadir. Bu calismada,
EEG olgiimleri iizerinden kisgilerin aglik ve tokluk durumunu bilgisayar ortaminda
tespit edecek BCI sisteminin tasarlanmasi amacglanmigtir. Bu kapsamda, ¢caligmanin
ilk asamasinda 20 saglikli katilimcinin gozler acik, gozler kapali EEG sinyalleri
kaydedilerek veri tabam olusturulmustur. Alcak geciren, yiiksek geciren ve gentik
filtreler kullanilarak EEG sinyalleri giiriiltiiden armndirilmigtir. Siniflandirma agama-
sinda, Coiflet 1 ve Daubechies 4 dalgaciklariyla Dalgacik Paket Dontigtimi (WPT)
kullanilarak gozler kapal ol¢iimde %77,5 ve gozler acik olgiimde %81,0 dogruluga
erigilmigtir.

Anahtar kelimeler: EEG; dalgacik paket doniigiimii; lineer ayra¢ analizi.

Surface EEG measurements that can be performed in hospitals and laboratories
have reached a wearable and portable level with the development of today’s technologies.
Artificial intelligence-assisted brain-computer interface (BCI) systems play an impor-
tant role in indiwiduals with disabilities to process EEG signals and interact with the
outside world. In particular, the research is becoming widespread to meet the basic
needs of individuals in need of home care with an increasing population. In this study,
it 1s aimed to design the BCI system that will detect the hunger and satiety status
of the people on the computer platform through EEG measurements. In this context,
a database was created by recording EEG signals with eyes open and eyes closed by
20 healthy participants in the first stage of the study. The noise of the EEG signal
is eliminated by using a low pass, high pass, and notch filters. In the classification,
using Wavelet Packet Transform (WPT) with Coiflet 1 and Daubechies 4 wavelets,
77.5% accuracy was achieved in eyes closed measurement, and 81.0% in eyes open
measurement.

Keywords: EEG; wavelet packet transform; linear discriminant analysis.
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Beyin Cerrahisi icin bir Robot Manipiilator Tasariminin

Gelistirilmesi
Development of a Robot Manipulator Design for Brain
Surgery ICMD’2020
L ) 28-29 Sep 20
'Didem GUZIN, 2Erkin GEZGIN Antalya
'Department of Mechanical Engineering, Izmir Katip Celebi University, Izmir, Turkey Talk
2Department of Mechatronics Engineering, Izmir Katip Celebi University, Izmir, Turkey :
Sozli

Giiniimiizde beyin cerrahisi alaninda gergeklegtirilen operasyonlar, agirlikli olarak ;,um
klasik cerrahi yontemler ve ekipmanlarla yapilmaktadir. Her ne kadar ilgili literatiirde,
hizla geligen teknolojik ilerlemeler sayesinde beyin cerrahi sistemlerinin robotizasyonu
ile ilgili ¢caligmalara rastlansa da, bu uygulamalarda yapilar: esas olarak endiistriyel
otomasyon i¢in tasarlanmig konvansiyonel seri robot manipiilatorlerin operasyonlara
entegre edilmesi iizerine yogunlagilmigtir. Bu nedenle ilgili literatiir i¢erisinde, kinema-
tik yapisi robotik beyin cerrahisi operasyonlari icin 6zellegmis, kafatasi ¢aligma
uzayina uygun, gerekli operasyon hassasiyetine sahip robot manipiilatoér tasarimlari-
nin eksikligi goze carpmaktadir. Bu noktadan yola ¢ikarak calisma kapsaminda,
kinematik yapisi beyin biyopsi operasyonlarinda konumlandirma igin 6zel olarak
olugturulmus bir kiiresel paralel robot manipiilatériin 6n prototip performansinin
degerlendirilerek, operasyon verimliligi, sistem giivenilirligi, calisma hacmi kisitlar
ve tiretim kolaylig1 kapsaminda tasariminin gelistirilmesi ve iyilestirilmesi hedeflenmis-
tir.

Anahtar kelimeler: cerrahi robotik; medikal robotik; yapisal tasarim; beyin
cerrahisi; robot manipiilator.

Nowadays, most of the brain surgery operations are carried out by utilizing
classical surgery methodologies and equipment. Although related literature includes
studies on the robotization of brain surgery systems by the help of technological
advancements, these applications mostly focused on the integration of robot manipula-
tors that are designed for industrial automation into the medical area. Thus it can be
clearly seen that, there exist lack of robot manipulators that are specifically designed
for brain surgery applications, have necessary precision requirements and workspace
constraints. In light of this, evaluating its preprototype performance, current study
focuses on the improvement of a spherical parallel manipulator structure that was
designed for positioning in robotic brain biopsy by taking operation efficiency, system
reliability, workspace constraints and ease of manufacturing into consideration.

Keywords: surgical robotics; medical robotics; structural design; brain surgery;
robot manipulator.
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Hibrit Yapida Bir Cerrahi El i¢in Yumusak Parmaklarin
Tasarimi

Design of Soft Fingers for a Surgical Robotic Hand with
Hybrid Structure

1Seda OZBEK, 'Mustafa Volkan YAZICI, ?Erkin GEZGIN

'Department of Mechanical Engineering, Izmir Katip Celebi University, Izmir, Turkey
2Department of Mechatronics Engineering, Izmir Katip Celebi University, Izmir, Turkey

Robot manipiilatorlerin kullanimi son dénemde hizla geligen teknoloji ile birlikte
saglik alaninda bircok uygulamada tercih edilmeye baglamistir. 1lgili literatiirde
gerceklesen kapsamli caligmalar ve uygulamalar sayesinde tasarlanan robotik sistem-
lerde, klasik endiistriyel robot manipiilator yapilar: terk edilmeye baglanarak, uygula-
ma kriterlerini gozeten tasarimlar 6n plana ¢ikarilmigtir. Bu noktadan yola gikarak
caligma kapsaminda, tibbi operasyonlarda uygulamay1 gergeklestiren cerraha yardimei
olabilmesi i¢in tasarlanmis hibrit yapida bir cerrahi robot elin, operasyon hacmi
igerisinde bulunan yumusak dokularin zarar gérmeden kavranmasi ve belli bir noktaya
taginmasi gibi yiiksek hassasiyet gerektiren gorevlerde kullanilabilmesini saglayacak
yumusak parmaklarin tasarimina odaklanmilmistir. Calisma boyunca farkl prototip
denemeleri gerceklesgtirilmis ve sistem i¢in uygunluklar: tartigilmigtir.

Anahtar kelimeler:  medikal robotik; hibrit robot el; yumusak robotlar;
yumusak doku etkilegimi.

Utilization of robot manipulators started to be preferred in many medical applicati-
ons due to the rapid technological developments occured in the last decade. Thanks
to the studies and applications in the related literature, leaving the usage of classical
industrial robot manipulator structures, new designs with respect to the application
constraints have been focused on. In light of this, current study also focuses on the
design of soft fingers that will allow the usage of a robotic hand with hybrid structure
on soft tissue handling that requires high precision and compliance. Throughout the
study varius prototype trials were carried out and their suitability for the system was
disscussed.

Keywords: medical robotics; hybrid robotic hand; soft robotics; soft tissue
handling.
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Arduino Tabanlh Idrar Torbasi Uyar: Sistemi Tasarimi
Arduino Based Probe Bag Alert System Design

"Mustafa Berkant SELEK, 2Vahit Arda UZAL, *Yalcin ISLER

1Ege Vocational School, Ege University, Izmir, Turkey
2Department of Biomedical Technologies, Izmir Katip Celebi University, Izmir, Turkey
3Department of Biomedical Engineering, Izmir Katip Celebi University, Izmir, Turkey

Giiniimiizde pek ¢ok hasta hastanede veya evde yatili olarak tedavi gérmektedir.
Sadece 2014 yilinda Istanbul Sisli Etfal Egitim ve Aragtirma hastanesindeki hastalarin
%74 iniin sonda torbasi kullandig1 belirlenmistir. Sonda torbalar: siklikla kullanilan,
kullanimi oldukga basit fakat bir o kadar da kritik bir torbadir. Zamaninda bosaltilma-
dig1 durumlarda hastalarda enfeksiyona sebep olabilmekte, patlama durumunda
ise etrafi batirmaktadir. Neden olduklar: enfeksiyonlar insan hayatini ciddi derece
etkilemektedir. Bu sebepten dolay1 torbanin dolulugunu 6l¢iip, uyar: verecek Arduino
mikroiglemci tabanl bir sistem gelistirmeyi amaglandi. Projede flex sensorler yardi-
miyla torbanin belirli yerlerinden 6l¢iim alinacak ve sistem bunlarin hangisinin
dogru olduguna karar verecek. Sistem iginde olugturulmasi hedeflenen algoritma ile
belirli doluluk seviyelerinde farkli uyarilar verilecek. Bu caligmayla beraber cesitli
enfeksiyon hastaliklarinin 6niine gecilmesi, hastanin yagam kalitesinin yiikseltilmesi
ve saglk caliganlaria diigen yiikii azaltmak amaclanmistir. Alinan sonuclara gore
¢aligmalar umut vaat etmektedir. Umarim ontimiizdeki dénemde daha ¢ok bu tarz
projeler gorebiliriz.

Anahtar kelimeler: bobrek; hastalik; enfeksiyon; hastane; Arduino.

Today, many patients are treated in hospital or at home. It was determined that
only 74% of the patients in 2014 Sisli Etfal Training and Research Hospital used
probe bags. Probe bags are frequently used, very simple to use but also a critical
bag. In cases where it is not emptied in time, it can cause infection in patients, and
in case of explosion, it can sink around. The infections they cause seriously affect
human life. For this reason, it was aimed to develop an Arduino microprocessor
based system that would measure the bag’s fullness and give a warning. With the
help of flex sensors in the project, measurements will be taken from certain parts of
the bag and the system will decide which of these is correct. Different warnings will
be given at certain occupancy levels with the algorithm aimed to be created within
the system. With this study, it was aimed to prevent various infectious diseases,
to increase the quality of life of the patient and to reduce the burden on healthcare
professionals. According to the results, the studies are promising. I hope we can see
more of these kinds of projects in the coming period.

Keywords: kidney; disease; infection; hospital; Arduino.
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Cocuklar Arasinda Diyabet Fakindaligini Saglamak Icin
Egitsel Bir Oyun Geligtirilmesi

Developing An Educational Mobile Game To Provide
Diabetes-Awareness Among Children

"Mustafa Berkant SELEK, >Ugur Adnan CIFTCIOGULLARI, 3Yilmaz Kemal
YUCE, %Yal¢ain ISLER
Ege Vocational School, Ege University, Izmir, Turkey
2Department of Biomedical Engineering, Izmir Katip Celebi University, Izmir, Turkey
3Department of Computer Engineering, Alanya Alaaddin Keykubat University, Antalya,
Turkey

Diyabet insan viicudunda yeterli miktarda insiilin hormonunun iiretilememesin-
den veya insiilin hormonunun verimli bir gekilde kullanilamamasindan kaynaklanan
ve 6miir boyu devam eden ciddi bir hastaliktir. Diyabet ¢ok 6nemli bir hastaliktir
ve giin gectikge yayginlagmaktadir. Buna ragmen insanlarin diyabet hastaligi ile
ilgili yeterince bilgisi olmadig: i¢in insanlar diyabet hastaligini ciddiye almiyorlar.
Buna ek olarak c¢ogu insan diyabet hastasi oldugunu fark edememektedir. Bu
sebeple literatiirde var olan ¢aligmalarin biiyiik bir kismi sadece diyabet hastaliginin
teshisine odaklanmigtir. Bu projeyle oyun tabanlh bir egitim yardimiyla ¢ocuklarda
diyabet farkindaligi yaratmak amaclanmigtir. Mobil oyun sektoriiniin kolay ulagilabi-
lir ve kolay oynanabilir olmasi sayesinde ¢ocuklar i¢in mobil oyunlar daha ilgi ¢ekici
olmaktadir. Bu projenin amaci ¢cocuklarda oyun tabanli bir egitim destegiyle diyabet
farkindaligi olugturmaktir. Tasarlanan oyun ¢ocuklarin ilgisini ¢ekecek niteliktedir.
Bu yiizden bu egitim amacina daha kolay ve hizli bir gekilde ulagacaktir. Hazirlanan
oyunda diyabetten korunma metotlar: ve diyabet hastaligi ile ilgili bilgiler olacaktir.
Oyun igerisinde diyabet hastaligina sebep olabilecek etkenlerin yapilmasi durumunda
hastaligin belirtileri oyuncuya gosterilecektir. Oyun igerisindeki 6diillii kisa sinavlar
ve kisa bilgiler ile ¢ocuklarin eglenerek o6grenmesi amaclanmigtir. Projenin uzun
vadeli amaglar1 arasinda hasta olmayan bireylerde farkindalik yaratmak ve diyabet
hastaliginin yaratilan farkindalik yardimiyla goriilme sikligini azaltmak gibi hedefler
vardir.

Anahtar kelimeler: diyabet egitimi; oyun tabnli egitim; mobil programlama;
oyun programlama.

Diabetes is a serious life-long disease caused by the insufficient production of
insulin hormones in the human body or the inefficient use of the insulin hormone
in the human body. Diabetes is becoming more common day by day and it is a very
important disease. Fven so, people do not take diabetes seriously because they do not
have enough information about diabetes. Also, most people cannot realize they have
diabetes. For this reason, most of the studies in the literature have focused only on
the diagnosis of diabetes. Diabetes treatment is an extremely costly process. In the
treatment of diabetes, it is primarily aimed to raise the awareness of the patients’
relatives and the patient. Training studies are carried out to raise the awareness of
patient relatives and the patient. This training, which is given to raise awareness
of patients and their relatives, is the most important and indispensable step of the
diabetes treatment process. So this education will achieve its goal more easily and
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quickly. In the prepared game, there will be information about diabetes prevention
methods and diabetes disease. In case of doing factors that may cause diabetes in
the game, the symptoms of the disease will be shown to the player. With the help of
award-winning quizzes and short information in the game, a fun learning process is
aimed for children. The longterm goals of the project are to raise awareness among
nonpatients and reduce the frequency of occurrence of diabetes disease with the help
of created awareness.

Keywords: diabetes education; game-based education; mobile programming;

game programming.
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Elektronik Stetoskop Tasarimi
Electronic Stethoscope Design

"Mustafa Berkant SELEK, 2Mert Can DUYAR, ®Yalcin ISLER

1Ege Vocational School, Ege University, Izmir, Turkey
2Department of Biomedical Technologies, Ege University, Izmir, Turkey
3Department of Biomedical Engineering, Izmir Katip Celebi University, Izmir, Turkey

Giiniimiizde geligsen teknolojiye ragmen, hala insanlar yanhs veya geg¢ teshis
yiiziinden hayatlarini kaybetmektedir. Erken teshis ile bir¢ok hastalik ve hasta igin
olugsan olumsuz etkiler 6nlenebilir bu sekilde kardiyolojik hastaliklarin 6niine ge¢gmek
miimkiindiir. Kalp seslerinin stetoskop ile dinlemek basit ve etkili bir yontemdir.
Ancak stetoskop bazi kalp rahatsizliklarini belirlemek icin yeterli degildir. Bu hasta-
liklardan bazilar1 da kalp kapakciklariyla ilgili rahatsizliklardir. Kalp kapaklariin
dogru caligmamasindan dolayr meydana gelen iifiirtimler de bu rahatsizliklardan
biridir. Bu projenin temel amaci elektronik bir stetoskop gelistirerek ses sinyallerini
grafik olarak gozlemlemektir. Stetoskop ile dinleme yaparken hekimlerin karsilagtig
en biiylik zorluk, bu uygulamanin tecriibe gereksinimdir. Dahasi hekim yeterli
tecriibeye sahip olsa dahi, 1. ve 2. derece kalp iifiirtimlerini duymak zordur. Bir
diger etken ise tagikardi hastalarinda hekimlerin birinci kalp sesi (S1) ve ikinci kalp
sesi (S2) zamanlamasina karar verememeleridir. Bu projede kalp seslerini elektronik
sinyallere doniigtiirerek, sinyallerin grafik halinde izlenmesi amaclanmigtir. Bu proje-
de hekimlerin stetoskop ile dinleme yaparken fark edemedikleri veya insan kulaginin
duyamayacag sesleri goriip tam1 koymalarini saglamak amaglanmistir. Bu projenin
sagladig1 bir diger avantaj ise kalp sesleri dijital veri halinde alindigi igin, dijital
ortamda paylagilmasi rahathikla saglanacaktir. Bu sayede hekimler giiphelendikleri
bir bulguyu farkli bir goriis almak i¢in basgka hekimlerle paylasmasi koyulan taniy:
daha giivenilir bir hale getirecektir.

Anahtar kelimeler: elektronik stetoskop; kalp; kalp sesleri; kalp tifiirtimleri;
kalp kapakgiklari.

Nowadays, despite the developing technology lots of patients lost their lives because
of wrong and late diagnosis. With early diagnosis, most diseases and negative
effects of the diseases for the patient can be prevented. FEarly diagnosis can also
prevent cardiological diseases. Although auscultation of the chest with a stethoscope
is an effective and basic method, a stethoscope isn’t enough for the diagnosis of
some diseases. One example of these diseases is heart valve malfunctions when
the valves do not work as desired heart murmurs occur. The main goal of this
project is to develop an electronic stethoscope and observing obtained signals as
a graphic. The main difficulty while auscultation of chest with a stethoscope is,
this procedure needs lots of experience and also even tough physician have enough
experience, it’s very hard to diagnose grade 1 and 2 heart murmurs. Furthermore,
while auscultation tachycardia patients, generally it’s very hard to decide where the
first heart (S1) sound and second heart sound (S2) begins. In this project, it is
planned to demonstrate heart sounds as a graphic. This method provides physicians
to diagnose all kinds of chest sounds easily even the sounds which they cannot
diagnose or recognize with their ears by stethoscope. Moreover, as the chest sounds
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are obtained as digital data, these data can be sent as desired. When a physician
needs to get someone else’s idea, these recordings can be sent to another professional.

Keywords: electronic stethoscope; heart; heart sounds; heart murmurs; heart
valves.
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Kuadripleji Hastalar1 Icin Eog Goz Sinyali ile Cihaz Kontrolii
Arabirimi

Eog-Based Device Control Interface for Patients with
Quadriplegia

"Mustafa Berkant SELEK, ?Beste IMAMOGLU, *Mehmet Can YILDIRIM,
“Yalcin ISLER
I'Ege Vocational School, Ege University, Izmir, Turkey
2Institute of Biomedical Engineering, Bogazici University, Istanbul, Turkey
3Department of Biomedical Engineering, Istanbul Technical University, Istanbul, Turkey
4Department of Biomedical Engineering, Izmir Katip Celebi University, Izmir, Turkey

Gegmisten giiniimiize bir degerlendirme yapildiginda, fel¢li hastalar ve onlarin
bakimindan sorumlu kisilerin giinliik hayatta maruz kaldig1 sikintilar bilinmektedir.
Viicuttaki dort uzuv ve goévdenin felg olmasi anlamina gelen kuadripleji ise, en
siddetli felg olarak bilinmektedir. Bu hastalar viicutlarinda yalnizca gozlerini hareket
ettirebildikleri ve ihtiyaclarini gideremediklerinden, hem psikolojik hem fiziki olarak
kisitlanmaktadir. Onerilen bu projede, hastadan anlik olarak alinacak goz sinyalleri
ile hastanin goz hareketi algilanacak ve hastanin 6niindeki cihaz kontrol arabirimi
iizerinden goz hareketleriyle secim yapmasi saglanacaktir. Boylece hasta, yalnizca
goz hareketleriyle oda icerisinde istedigi cihazlar1 caligtiracak veya kapatabilecektir.
Bu gekilde hareket edemeyen hastalara oda i¢ginde bir nevi hareket kabiliyeti kazandiri
lacaktir.

Anahtar kelimeler: felg; EOG; cihaz kontrolii.

When an evaluation is made from past to present, it will be seen the vastness of
the problems experienced by patients with plegia and their caregivers for their daily
life. Quadriplegia, which means that four limbs and trunk plegia in the body, is known
as the most severe type. Since patients with quadriplegia can only move their eyes in
their bodies, they cannot meet their needs, and it causes them psychological problems
as well as physical 1ssues. In this proposed project, the patient’s eye movement will
be detected as a result of the evaluation of the real-time eye signals. Then, the patient
will be able to turn on or off, and the mobility will be provided patients who cannot
move in this way.

Keywords: plegia; EOG; device control.
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Klinik Uygulamalarda Kullanilmasi i¢in 3B Sanallastirici
Entegreli Robotik Kol Tasarimi

Design of 3D Digitization Integrated Robotic Arm to Help
Clinical Applications

'"Mustafa Berkant SELEK, 2Aykut SOLMAZ, 2Emrah CETINTAS, *Kaan UGUR,
Yalcin ISLER
I'Ege Vocational School, Ege University, Izmir, Turkey
2Department of Biomedical Engineering, Izmir Katip Celebi University, Izmir, Turkey

Giiniimiizde geligsen teknoloji sayesinde robotlar hayatimizin bir¢cok boliimiine
entegre olmugtur. Bu nedenle robotlarin hayatimizdaki kullanim alanlarin ve 6zellik-
lerini geligtirmek miihendislerin en biiyiik temel amaglarindan biridir. Miihendisligin
saglik alaninda uzmanlagsan dalina, biyomedikal miihendisligi denir. Biyomedikal
miihendisligi sayesinde, saglik alaninda, teknolojinin sagladigi imkanlar arttirilmakta-
dir. Robotlar programlanabilir, cok fonksiyonlu, isten ve zamandan tasarruf saglayan
cihazlar olarak adlandirilir. Robotik sistemlerin geligtirilmesinde ki temel amag
insanlardan olugabilecek hatalar: ve ig yiikiinii en az seviye indirmektir. Bu nedenle,
projemizde bir robotik bir kola 3B sayisallagtiric1 ile geligtirerek yeni bir 6zellik
kazandirmay1 hedefledik. Bu sayede robotik kol ayni zamanda herhangi bir nesnenin
sanal ortama aktarilmasi i¢in de araci bir rol oynamasi hedeflenmistir. Projeye
ilk olarak 3B sayisallagtirici entegreli robotik kolu 3 boyutlu ¢izim programinda
tasarladik. Bu tasarlama iglemi i¢in "Autodesk Fusion 360" adli programi kullandik.
(izilen parcalarin hepsini step motorlar ve enkoderlerle uyum saglayacak sekilde
tasarladik. Devaminda ise bu tasarlanan parcalar1 3B yazicilar ile PLA filamenti
kullanarak fiziksel olarak bastirdik. Bu parcalar1 gerekli vidalar1 ve vida yuvalar:
yerlestirerek montajini tamamladik. Robotik kolun hareketini yapacak olan step
motorlarini kontrol etmesi i¢in motor siiriiciileri ve Arduino Mega 2560 kullandik.
Ayni zamanda 3B sayisallagtiric: kismi i¢in kullanilan enkoderlerin, sanallagtirilacak
olan nesnenin uzaydaki X-Y-Z koordinatlarini hesaplayabilmek i¢in enkoderi veri
pinlerini Arduino’nun dijital pinleri bagladik. Daha sonrasinda Python ile tasarlamig
oldugumuz ara yiiz sayesinde 3B sayisallagtirici robotik kolun kontroliinii sagladik.
Bu sayede robotik kolun amagclamig oldugumuz gekilde klinik uygulamalarda kullanil-
masi i¢in bir olanak saglamis olduk.

Anahtar kelimeler: robotik kol; 3B sayisallagtirici; klinik uygulamalar.

Thanks to developing technology today, robots are integrated into many parts
of our lives. For this reason, it is one of the biggest basic objectives of engineers
to tmprove the usage areas and properties of robots in our lives. The branch of
engineering specializing in the field of health is called biomedical engineering. Thanks
to biomedical engineering, the opportunities provided by technology are increased
in the field of health. Robots are called programmable, multifunctional, work, and
time-saving devices. The main purpose of the development of robotic systems is to
minimize the errors and workloads that can occur from people. Therefore, we aimed
to bring a new feature to a robotic arm by developing it with a 3D digitizer in our
project. In this way, the robotic arm is also aimed to play an intermediary role
in transferring any object to the virtual environment. We first designed the robotic
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arm with a 3D digitizer integrated into the 3D drawing program for the project. We
used the program "Autodesk Fusion 360" for this design process. We designed all
the drawn parts to be compatible with stepper motors and encoders. Subsequently,
we physically printed these designed parts using 3D printers using the PLA filament.
We have completed the assembly of these parts by placing the necessary screws and
screw slots. We used motor drivers and Arduino Mega 2560 to control the stepper
motors that would make the robotic arm move. We also connected Arduino’s digital
pins to the encoder data pins of the encoder used for the 3D digitizer part, to calculate
the X-Y-Z coordinates of the object to be virtualized in space. Later, thanks to the
interface we designed with Python, we ensured control of the 3D digitizer robotic
arm. In this way, we have provided an opportunity to use the robotic arm in clinical
applications as we intended.
Keywords: robotic arm; 3D digitizer; clinical applications.
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Demans Hastalar1 I¢in IoT Destekli Tablet Ila¢ Dispanseri
IoT Supported Pill Dispenser for Patients with Dementia

"Mustafa Berkant SELEK, ?Alparslan ONDER, ®Yalcin ISLER

1Ege Vocational School, Ege University, Izmir, Turkey
2Institute of Biomedical Engineering, Bogazici University, Istanbul, Turkey
3Department of Biomedical Engineering, Izmir Katip Celebi University, Izmir, Turkey

Demans tiim diinyada en sik goriilen hastaliklardan biridir, demans hastalarinin
sayisi her gecen giin hizla artmaktadir ve iilkemizde de ¢ok yaygindir. Demans
hastalar1 genellikle 65 yasindan biiyiikler ve demansa ek olarak diger hastaliklarin
tedavisi i¢in bagka tablet ilaglar da kullamiyorlar. Bu yas grubundaki bireylerin
tablet ilag saatlerini kendi baglarina takip etmeleri zaten biiyiik bir sorundur, durum
demans hastaligindan mustarip bireyler i¢in daha zordur. Bu bilgi ile demans
hastalarimin haplarinin kullanim dozaji ve kullanim sikligini takip etmek i¢in bu
cihaz tasarlamaya baglanmigtir, ¢iinkii bu hastalarin yagsamlarini kolaylastiran cihaz-
lara ihtiyaclar1 vardir. Bu cihazda 5 farkli hap cesidi i¢in 5 farkli boliim vardir.
Bu boéliimler hasta tarafindan diizenli olarak kullanilan haplarla doldurulur. Bu
cihaz, haplarmn kullanimi i¢in 5 farkli alarm saatine sahip olabilir. Saat, haplarin
kullanimi i¢in planlanan zamana c¢arptiginda, hastayr uyarmak i¢in bir alarm bip
calmaya baglar. Ayrica bir LED bip sesine paralel caligir. Hasta 2 dakika i¢inde hap
kullanimina -yesil- diigmesine basarsa, hap boliimlerine baglanan servo motorlar
calismaya baslar ve haplar cihazin " raf " kismina diigser. Rafi ¢ekerek hasta haplara
ulagabilir. Aksi takdirde bu cihazin IoT sistemi, hastanin yakininin akilli telefonuna
bir e-posta ve bir bildirim mesaji gonderir.

Anahtar kelimeler: demans; step-down doniigtiiriicii; nesnelerin interneti.

Dementia is one of the most common diseases all over the world, the number of
patients with dementia is increasing rapidly day by day and it s also very common
in Turkey. Patients with dementia are commonly older than 65 years and they are
using other drugs for the treatment of other diseases in addition to dementia. It
15 already a major challenge for individuals in this age group to keep track of their
drug hours on their own; the situation is more difficult for individuals suffering
from dementia disease. With this knowledge, this project was started for designing a
device for the following usage dosage and usage frequency of the pills of the patients
with dementia because they all need devices that make their lives easier. There are
5 different sections for 5 different pills. These sections are filled with the pills which
are reqularly used by the patient. This device is able to have 5 different alarm hours
for the usage of the pills. When the clock hits the scheduled hour for the usage of the
pills, an alarm starts to beep to warn the patient. Also, an LED is working parallel
to the beeping. If the patient pushes to pill usage —green- button in 2 minutes, servo
motors which are connected to pill sections start to working and pills fall the ‘shelf’
part of the device. By pulling the shelf, the patient can reach the pills. Otherwise,
the IoT system of this device sends an e-mail and a notification message to the
smartphone of the relative of the patient.

Keywords: dementia; step-down converter; internet of things.
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