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Dersin Adi

Course Name

Biyomedikal Diizenler

Biomedical Devices

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
EHB437 8 3 5 3 - -
EHB 437E
Boéliim / Program Elektronik ve Haberlesme Miihendisligi Boliimii/Elektronik ve Haberlesme Miih. Programi
(Department/Program) (Electronics & Communication Eng. Department/ Electronics & Communication Eng. Programme)
Dersin Tiirii o i Dersin Dili Tiirkge/Ingilizce
(Course Type) Segimli (Elective) (Course Language)
Turkish/English

Dersin Onkosullar
(Course Prerequisites)

EHB 335/335E min DD

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
20 30 50 -

Dersin Icerigi

(Course Description)

Elektrik akiminin fizyolojik etkileri ve elektriksel giivenlik. Mikroislemcili 6l¢iim ve degerlendirme
diizenleri. Klinik 6l¢tim diizenleri. Elektro-cerrahi ve fizik tedavi diizenleri. Tibbi goriintiileme diizenleri:
Radyografik goriintileme (x-13mnli bilgisayarli tomografi), radyoniiklid goriintiileme, manyetik rezonans
goriintiileme ve ultrasonik goriintiileme. Tip elektroniginde ileri konular.

Physiological effects of electricity and electrical safety. Microcomputers in medical instrumentation.
Clinical measurement devices. Electrosurgical and physical therapy devices. Medical imaging modalities:
Radiographic imaging (x-ray computerized tomography), radionuclide, magnetic resonance and ultrasonic
imaging. Advanced topics in medical electronics.

Dersin Amaci

(Course Objectives)

1. Ogrencilere, medikal alanda kullanilmakta olan cesitli 6lgiim, tan1, tedavi ve yasam destek
diizenlerinin ¢aligma ilkeleri hakkinda bilgi vermek, bu diizenleri tanitmak.

2. Bir biyomedikal miihendisinin sahip olmasi gereken medikal cihaz teknolojisi hakkinda temel vizyon
vermek.

1. Itisaimed to familiarize students with the fundamentals of various measurement, diagnosis,
therapeutic and prosthetic medical devices.
2. Avision for a candidate biomedical engineer about the biomedical device technology.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basartyla tamamlayan 6grenciler asagida belirtilen konularda bilgi/beceri kazanir:

1. Biyomedikal cihazlar, fizyolojik tanimlar, insan-enstrumantasyon sistemi
Il Elektrik akimmin fizyolojik etkileri ve elektriksel giivenlik

Ill.  Aritmiler, aritmi teshis algoritmalari, mikroislemcili aritmi dedektorleri
IV. Defibrilatér devreleri, kardiyoverter, pacemakerlar

V.  Solunum sistemi dlgtimleri

VI. Biyotelemetri sistemleri

VII. Elektro-cerrahi ve fizik tedavi diizenleri

VIII. Tibbi goriintilleme teknikleri ve diizenleri

IX. Tip elektroniginde ileri konular.

Students who pass the course will get the necessary knowledge about the following subjects:

. Basic concepts about biomedical devices, a summary of physiological definitions, human
instrumentation system

Il.  Physiological effects of electricity and electrical safety

Il.  Arrhythmias, arrhythmia diagnosis algorithms and microcomputer based arrhythmia detectors

IV. Defibrillators, cardioverter, implantable cardiac pacemakers

V. Respiratory system measurements

VI. Biotelemetry systems

VII. Electrosurgical and physical therapy devices

VIll.Fundamentals of major medical imaging modalities

IX. Advanced topics in medical electronics.




Ders Kitab1
(Textbook)

The Biomedical Engineering Handbook, Joseph D. Bronzino, CRC Press, 2010.

Diger Kaynaklar
(Other References)

1- Biyomedikal Diizenler (ders notu), Ertugrul Yazgan, Mehmet Koriirek.

2- Medical Instrumentation-Application and Design, John G. Webster, New York:
John Wiley & Sons, Inc., 2010.

3- The Biomedical Engineering Handbook, Fourth Edition, Joseph D. Bronzino,
Donald R. Peterson, CRC Press, 2014.

4- Medical Imaging: Signals and Systems, Jerry L. Prince and Jonathan M. Links,
Pearson Prentice Hall, 2006.

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalar1 amaci ile ddevler verilecektir. Odev sorularindan
sinavlarda yararlanilabilir.

Homework will be assigned. Homework problems may be used as a source for exams.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Odevler igin gerekli (MATLAB kullanilacaktir).

Required for the homeworks (MATLAB will be used).

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Adedi Degerlendirmedeki Katkisi, %
(Quantity) (Effects on Grading, %)

Yil i¢i Smavlan 2 50
(Midterm Exams)

Kisa Sinavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Siavi
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilari
1 Ders hakkinda bilgi. Genel tanimlar, biyomedikal cihazlar, fizyolojik tanimlar (6zet seklinde), insan- |
enstrumantasyon sistemi.
2 Elektrik akiminin fizyolojik etkileri ve elektriksel giivenlik. I
3 Aritmiler, QRS deteksiyonu. 11
4 Aritmi teshis algoritmalar1 ve mikroiglemcili aritmi dedektorleri. 11
5 Defibrilator devreleri, implante edilebilir defibrilatorler, kardiyoverter, defibrilator analizorleri. v
Pacemakerlar, pacemaker kontrolii.
6 Ara sinav |. Odev 1 hakkinda bilgi.
7 Solunum sistemi dlgtimleri, akciger hacim ve kapasiteleri, pulmoner sistem fonksiyonlarinin dlgiim \%
yontemleri ve diizenleri (akig-6lgerler, pnomograf, spirometre), gaz konsantrasyonu 6l¢iim diizenleri,
vantilatorler. Solunum seslerinin kaydedilmesi ve analizi.
8 Biyotelemetri sistemleri: Viicut i¢i telemetrisi, radyotelemetri, optik, ultarasonik telemetri. Elektro-cerrahi VI-VII
ve fizik tedavi diizenleri.
9 Tibbi goriintiilleme teknikleri ve diizenleri hakkinda temel bilgi. Radyoniiklid goriintiileme (PET, SPECT). VIII
10 Radyografik goriintilleme (fluoroskopi, anjiyografi, mamografi, X-isinli bilgisayarli tomografi). Radon Vil
doniigtimii, izdiisiim teoremi.
11 Manyetik rezonans goriintiileme (NMR). VIl
12 Ara smav 1. Odev 2 hakkinda bilgi.
13 Ultrasonik goriintiileme, A, B, M modlari. Doppler yontemi. VIII
14 Tip elektroniginde ileri konular. Ogrenci ddevlerinin smifta sunumu. IX
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, overview of topics covered in this course. Basic concepts about the biomedical devices, a |
summary of physiological definitions, human instrumentation system.
2 Physiological effects of electricity and electrical safety. 1l
3 Arrhythmias and QRS detection. 11l
4 Arrhythmia diagnosis algorithms and microcomputer based arrhythmia detectors. 11
5 External and implantable defibrillators, defibrillator analyzers, cardioverter. Implantable cardiac v
pacemakers.
6 Midterm Examination |. Explanation/description of homework 1.
7 Respiratory system measurements, measurement of respiratory volumes and flow, devices used for the \%
measurement of pulmonary system functions (flow-meters, spirometer, pneumotachograph), gas
concentration measurements, ventilators. Recording and analysis of respiratory sounds.
8 Biotelemetry systems. Electrosurgical and physical therapy devices. VI-VII
9 Fundamentals of major medical imaging modalities. Radionuclide imaging fundamentals (PET, SPECT). VIl
10 Radiographic imaging fundamentals (fluoroscopy, angiography, mammography, X-ray computerized VIl
tomography). Radon transform, projection theorem.
11 Magnetic resonance imaging fundamentals. VIl
12 Midterm Examination Il. Explanation/description of homework 2.
13 Ultrasound imaging fundamentals, A, B, M modes. Doppler technique. VIl
14 Advanced topics in medical electronics. Homework presentations by the students. IX




Dersin Elektronik ve Haberlesme Miihendisligi Programi Ciktilarina Katkist
T: Tam, K: Kismen, Y: Yok

Katki
ELEKTRONIK VE HABERLESME MUHENDISLIGi PROGRAM CIKTILARI Seviyesi
T|IK|Y
1 Matematik, Temel Bilim ve Miihendislik bilgilerini Elektronik ve Haberlesme Miihendisligi alaninda X
uygulama becerisi
2 Elektronik ve Haberlesme Miihendisligi alaninda deney tasarlama, yiiriitme ve sonuglar1 yorumlama becerisi X
3 Amaca yonelik sistem, sistem bilesenleri ve siireglerini, ekonomik, cevresel, sosyal, politik, etik, saglik, X
iretilebilme ve siirdiiriilebilme gibi ger¢ek kisitlar altinda tasarlayabilme becerisi
4 Cok disiplinli konularda ¢alisma yetisi X
5 Elektronik ve Haberlesme Miihendisligi alaninda problemleri tanimlama, modelleme ve ¢6zme becerisi X
6 Mesleki ve etik sorumluluklarm dogru algilanmasi X
7 Etkin iletisim kurma becerisi X
8 Miihendislik uygulamalarinin toplumsal, kiiresel, ekonomik ve gevresel diizeyde etkilerinin dogru X
algilanmast
9 Yasam boyu 6grenme ve alanindaki gelismeleri izleyebilme becerisi X
10 | Giincel sorunlar konusunda biling X
11 ] Modern miihendislik arag, yontem ve yetilerini mithendislik uygulamalarinda kullanabilme becerisi X
12 | Kalite bilinci X
13 ] Bireysel ve takim i¢inde ¢aligma becerisi X

Contribution of the Course to Electronics&Communication Engineering Programme
C: Completely, P: Partially, N: None

Level of
ELECTRONICS&COMMUNICATION ENGINEERING PROGRAM Contribution
OUTCOMES C| P N
An ability to apply knowledge of mathematics, science, and engineering to Electronics & Communication X
Engineering problems
2 An ability to design and conduct experiments, and to analyze and interpret gathered data X
An ability to design a system, component, or process to meet desired needs within realistic constraints
3 such as economic, environmental, social, political, ethical, health and safety, manufacturability, and X
sustainability
4 An ability to function on multi-disciplinary teams X
5 An ability to identify, formulate, and solve Electronics &Communication Engineering problems X
6 An understanding of professional and ethical responsibility X
7 An ability for effective communication X
8 An ability to understand and correctly interpret the impact of engineering solutions in a social/global X
context
9 An ability to engage in life-long learning to follow developments in Electronics & Communication X
Engineering
10 | A knowledge and understanding of contemporary issues X
11 An ability to skillfully use modern engineering tools and techniques necessary for engineering design, X
analysis and applications
12 | Arecognition of the need for quality X
13 | Anability to function individually as well as part of a team X
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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