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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi

Course Name

Tibbi Enstriimantasyon, Tasarim ve Uygulamalar1

Medical Instrumentation, Design and Applications

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyil Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
EHB445 8 3 5 2 - 2
EHB 445E
Béliim / Program Elektronik ve Haberlesme Miihendisligi Boliimii/Elektronik ve Haberlesme Miihendisligi Programi
(Department/Program) (Electronics&Communication Engineering Department/ Electronics&Communication Engineering
Programme)
Dersin Tiirii o . Dersin Dili .. Lo
(Course Type) Secimli (Elective) (Course Language) Tiirkge/Ingilizce
Turkish/English
Dersin Onkosullar Yok
(Course Prerequisites) (None)
Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim
katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category 10 30 60 -

by Content, %)

Dersin Icerigi

(Course Description)

Tip elektroniginde temel kavramlar. Tip elektroniginde hasta yalitim, tibbi cihazlarin korunmasi. Biyolojik
isaret (elektrokardiyogram, elektroensefalogram, vb.) 6lgiim diizenekleri. Kardiyotakometre. Tip
elektroniginde fotoelektrik diizenler: Kardiyovaskiiler sistemin bilgisayar ortaminda benzetimi. Biyolojik
isaretlerin bilgisayara aktarimi. Bilgisayar ortaminda biyolojik isaretlerin gercek zamanda siiziilmesi ve
goriintiilenmesi. Biyolojik isaretlerin bilgisayar ortaminda analizi. Biyolojik isaretlerin iletimi  ve
saklanmasi. Tip elektroniginde uzaktan 6l¢cme:Telemetri.

Basic concepts in medical electronics. Patient isolation and protection of equipments in medical electronics.
Biological signal (electrocardiogram, electromyogram, etc.) measurement equipments. Cardiotachometer.
Photoelectric measurement equipments in medical electronics. Simulation of human cardiovascular system
in computer environment. Transfer of biological signals to the computer. Digital filtering and monitoring of
biological signals in real-time. Computer aided analysis of biological signals. Transmission and storage of
biological signals. Remote measurement in medical electronics: Telemedicine.

Dersin Amaci

(Course Objectives)

1.Biyolojik isaretlerin viicut tizerinden dogru ve giivenli bir bigimde alinmasi,
2.Sayisal igaret isleme metotlar ile islenip analiz edilmesi,
3. Goriintiilenmesi ve saklanmasi konularinda donanim ve yazilim gelistirme

1.Acquiring biological signals from the body safely and truly,
2. Processing and analyzing with digital signal processing methods,
3. Visualizing and storing by developing hardware and software.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1.T1ibbi enstrumantasyon tasarimimin temelleri hakkinda yeterli bilgi.
I1. Biyolojik isaretleri gesitli tipte doniistiiriiciiler/ elektrodlar ile algilama, dlgme, isleme, giiriiltiisiiz
goriintiileme, yorumlama ve iletme becerisi.

1. Sufficient knowledge about basics of medical instrumentation design
I1. Ability of sensing, measuring, processing, visualizing without noise, interpreting and transmitting of
biological signals with various transducers, electrodes.




Ders Kitab1
(Textbook)

Medical Instrumentation Application and Design, john G. Webster, 4th ed., New York: John
Wiley & Sons, INC., 2007.

Diger Kaynaklar
(Other References)

1. Tip Elektronigi, Ertugrul Yazgan, Mehmet Koriirek, ITU Elektrik-Elektronik Fakiiltesi,
Ofset Baski Atolyesi, 1996.

2. COWAN DANIEL F., Informatics for the Clinical Laboratory: A Practical Guide, NEW
YORK: SPRINGER- VERLAG, 2003.

3. Healthcare Information Systems, Kevin Beaver, Boca Raton, FL: Auerbach Publication,
2003.

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalar1 amaci ile 6dev verilecek ve bu 6devler bir hafta sonra
toplanacaktir.

All homework problems are to be handed in a week after they are assigned.

Laboratuar Uygulamalarn

(Laboratory Work)

6 adet laboratuar uygulamasi yapilmaktadir

There will be 6 laboratory practices

Bilgisayar Kullanim

(Computer Use)

Visual C, MATLAB, ASM51

Visual C, MATLAB, ASM51

Diger Uygulamalar

(Other Activities)

Aduc841 p-denetleyici programlayici

Programming aduc 841 p-controller

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %0)

Y1l i¢i Smavlan -
(Midterm Exams)

Kisa Sinavlar 6 20
(Quizzes)

Odevler 6 30
(Homework)

Projeler -
(Projects)

Dénem Odevi/Projesi -
(Term Paper/Project)

Laboratuar Uygulamasi 6 50
(Laboratory Work)

Diger Uygulamalar -
(Other Activities)

Final Smavi -
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilari
1 Ders ve uygulamalar hakkinda bilgilendirme, uygulama gruplarinin olusturulmasi |
2 Biyolojik isaretler, doniistiiriiciiler, tibbi enstrumantasyon, elektriksel giivenlik ile ilgili teorik bilgi |
3 Tibbi cihazlar hakkinda genel bilgi [
4 Uygulama 1. Déniistiiriicii ve devreleri I
5 ADuUC 841 Mikro-denetleyicisinin tanitimi-I Il
6 ADuC 841 Mikro-denetleyicisinin tanitimi-11 Il
7 Uygulama 2. Mikro-denetleyici yapisi ve kullanimi Il
8 Gorsel C++ dilinin tanitimi-| 1
9 Gorsel C++ dilinin tanitima -11 1
10 Uygulama 3. Gorsel C++ dili ve mikro-denetleyici ile yapay ve I
biyolojik isaret iiretimi
11 Uygulama 4. Enstrumantasyon kuvvetlendiricisi ve sag bacak siiriiciisii 1
12 Uygulama 5. Ger¢ek zamanda biyolojik isaretlerin PC’ye alinmasi, goriintiillenmesi ve PC’de saklanmasi Il
13 MATLAB ortaminda ve ger¢ek zamanda isaret isleme, adaptif ve sayisal siizgegler hakkinda teorik bilgi |
14 Uygulama 6. Adaptif ve sayisal siizgegler ile biyolojik isaretlerin siiziilmesi I
COURSE PLAN
Course
Weeks Topics Outcomes
1 Informing about course and laboratory applications, setting practice groups |
2 Theoretical information about biological signals, transducers, medical instrumentation and electrical |
safety.
3 Basic information about medical devices. [
4 Practice 1: Transducers and circuits 1
5 Introduction to ADUC-841 micro-controller-I Il
6 Introduction to ADUC-841 micro-controller-I1 Il
7 Practice 2. Micro-controller and applications 1l
8 Introduction to Visual C++-1 1l
9 Introduction to Visual C++-11 I
10 Practice 3. Visual C++ programming language and generating artificial biological signal with micro- 1
controller
11 Practice 4. Instrumentation amplifier and right-leg driver 1
12 Practice 5. Acquiring, visualizing and storing of biological signals with computer in real time 1
13 Signal processing with MATLAB and real time, theoretical information about adaptive and digital |
filters.
14 Practice 6. Filtering biological signals with adaptive and digital filters. 1




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

Katki
ELEKTRONIK VE HABERLESME MUHENDISLiGi PROGRAM CIKTILARI Seviyesi

KI|Y

Matematik, Temel Bilim ve Miihendislik bilgilerini Elektronik ve Haberlesme Miihendisligi alaninda
uygulama becerisi

Elektronik ve Haberlegsme Miihendisligi alaninda deney tasarlama, yiiriitme ve sonuglar1 yorumlama becerisi

Amaca yonelik sistem, sistem bilesenleri ve siireglerini, ekonomik, gevresel, sosyal, politik, etik, saglik,
iretilebilme ve siirdiiriilebilme gibi ger¢ek kisitlar altinda tasarlayabilme becerisi

X [X| X |14

X

Cok disiplinli konularda ¢aligma yetisi

X

Elektronik ve Haberlegsme Miihendisligi alaninda problemleri tanimlama, modelleme ve ¢ozme becerisi

Mesleki ve etik sorumluluklarin dogru algilanmasi

Etkin iletisim kurma becerisi

Miihendislik uygulamalarinin toplumsal, kiiresel, ekonomik ve gevresel diizeyde etkilerinin dogru
algilanmast

0 |[Njojo|b~]| W [N -

9 Yasam boyu 6grenme ve alanindaki gelismeleri izleyebilme becerisi

X|[X| X [X]|X

10 | Giincel sorunlar konusunda biling

11 ] Modern miihendislik arag, yontem ve yetilerini mithendislik uygulamalarinda kullanabilme becerisi X

12 Kalite bilinci

X

13 | Bireysel ve takim iginde ¢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

1 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
Dii Prepar Tarih (Date) Imza (Signature)

09-04-2013




