SenkK: gg.aa.yyyy/no

DERS PROGRAMI FORMU
COURSE SYLLABUS FORM

21.02.2019 Rev 00

Dersin Adi:  Biyomedikal Dizenler Course Name: Biomedical Devices
Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
EHB 437 8 3 6 3 - -
Bo6liim / Program Elektronik ve Haberlesme Miihendisligi
(Department/Program) | (Electronics and Communication Engineering )
Dersin Tirii . . Dersin Dili Tirkce
li (Elect
(Course Type) Secmeli (Elective) (Course Language) | (Turkish)
Dersin Onkosullan EHB 262/262E min DD
(Course Prerequisites)
) o Temel Bilim ve Miihendislik/Mimar
Dersin I\:Ieslekl Bilesene |  njatematik Temel Miihendislik Ik Tasarim Genel Egitim
Katkist, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
LCo:rse Cateo/gory and Math) ecture Design)
ontent,
y ‘) 20 30 50 i

Dersin Tanimi

(Course Description)

Elektrik akiminin fizyolojik etkileri ve elektriksel giivenlik. Mikroislemcili 6l¢iim ve
degerlendirme diizenleri. Klinik 6l¢iim diizenleri. Elektro-cerrahi ve fizik tedavi diizenleri. Tibbi
goriintiileme diizenleri: Radyografik goriintiileme (x-1s1nl1 bilgisayarli tomografi), radyoniiklid
goriintiileme, manyetik rezonans goriintilleme 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 6l¢iim, tani, tedavi ve yasam destek
diizenlerinin ¢alisma ilkeleri hakkinda bilgi vermek, bu diizenleri tanitmak.

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

1. It is aimed to familiarize students with the fundamentals of various measurement, diagnosis,
therapeutic and prosthetic medical devices.
2. A vision for a candidate biomedical engineer about the biomedical device technology.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi bagartyla tamamlayan 6grenciler agagida belirtilen konularda bilgi/beceri kazanir:
[. Biyomedikal cihazlar, fizyolojik tanimlar, insan-enstrumantasyon sistemi

[1. Elektrik akiminin fizyolojik etkileri ve elektriksel giivenlik

[11. Aritmiler, aritmi teshis algoritmalar1, mikroislemcili aritmi dedektorleri

[V. Defibrilator devreleri, kardiyoverter, pacemakerlar

V. Solunum sistemi ol¢timleri

V1. Biyotelemetri sistemleri

VII. Elektro-cerrahi ve fizik tedavi diizenleri

VIIIL. Tibbi goriintiileme teknikleri ve diizenleri

[X. Tip elektroniginde ileri konular.

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

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

II. Physiological effects of electricity and electrical safety

III. Arrhythmias, arrhythmia diagnosis algorithms and microcomputer based arrhythmia detector

IV. Defibrillators, cardioverter, implantable cardiac pacemakers

V. Respiratory system measurements

VI. Biotelemetry systems

VIIL. Electrosurgical and physical therapy devices

VIII. Fundamentals of major medical imaging modalities

IX. Advanced topics in medical electronics.




Dersin

Hafta Konular Ogrenme
Ciktilan
1 Ders hakkinda bilgi. Genel tanimlar, biyomedikal cihazlar, fizyolojik tanimlar (6zet |
seklinde), insan- enstrumantasyon sistemi.
2 Elektrik akiminin fizyolojik etkileri ve elektriksel glivenlik. Il
3 Aritmiler, QRS deteksiyonu. Il
4 Aritmi teshis algoritmalari ve mikroislemcili aritmi dedektorleri. 1]
5 Defibrilator devreleri, implante edilebilir defibrilatorler, kardiyoverter, defibrilator v
analizorleri.
6 Pacemakerlar, pacemaker kontrolii. Odev 1 hakkinda bilgi. v
Solunum sistemi olglimleri, akciger hacim ve kapasiteleri, pulmoner sistem
7 fonksiyonlarinin 6lciim yéntemleri ve dizenleri (akis-Olcerler, pndmograf, spirometre), v
gaz konsantrasyonu 6l¢lim dizenleri, vantilatorler. Solunum seslerinin kaydedilmesi ve
analizi.
Biyotelemetri sistemleri: Viicut ici telemetrisi, radyotelemetri, optik, ultarasonik
8 . . . - . VI-VII
telemetri. Elektro-cerrahi ve fizik tedavi diizenleri.
9 Tibbi goérintileme teknikleri ve diizenleri hakkinda temel bilgi. Radyoniiklid Vil
gorintileme (PET, SPECT).
10 Radyografik goriintiileme (fluoroskopi, anjiyografi, mamografi, X-isinh bilgisayarli Vil
tomografi).
11 Radon donisiimi, izdlslim teoremi. Manyetik rezonans gortintiileme (NMR). VI
12 Manyetik rezonans gériintiileme (devam). Odev 2 hakkinda bilgi. VI
13 Ultrasonik goriintileme, A, B, M modlari. Doppler yontemi. VI
14 Tip elektroniginde ileri konular. Ogrenci 6devlerinin sinifta sunumu. IX
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
Introduction, overview of topics covered in this course. Basic concepts about the
1 biomedical devices, a summary of physiological definitions, human instrumentation I
system.
2 Physiological effects of electricity and electrical safety. Il
3 Arrhythmias and QRS detection. Il
4 Arrhythmia diagnosis algorithms and microcomputer based arrhythmia detectors. I
5 External and implantable defibrillators, defibrillator analyzers, cardioverter. v
6 Implantable cardiac pacemakers. Explanation/description of homework 1. v
Respiratory system measurements, measurement of respiratory volumes and flow,
7 devices used for the measurement of pulmonary system functions (flow-meters, v
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 Vil
fundamentals (PET, SPECT).
10 Radiographic imaging fundamentals (fluoroscopy, angiography, mammography, X- Vil
ray computerized tomography).
11 Radon transform, projection theorem. Magnetic resonance imaging fundamentals. VI
12 Magnetic resonance imaging fundamentals. Explanation/description of homework 2. VI
13 Ultrasound imaging fundamentals, A, B, M modes. Doppler technique. VI
14 Advanced topics in medical electronics. Homework presentations by the students. IX




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilanyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi

112 |3
Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme, X
formiile etme ve ¢ozme becerisi.
Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, giivenlik ve X
refahi gbz 6niine alarak ¢6ziim tGreten mihendislik tasarimi uygulama becerisi.
Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢6ztimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6ntinde bulundurarak bilingli kararlar X
verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlikgi ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri X
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde galisma yetenegi becerisi.
Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug gikarmak igin miihendislik
yargisini kullanma becerisi. X
Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi. X

Relationship of the Course to Electronics and Commuciation Engineering Student Outcomes

Program Student Outcomes

Level of

Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.
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