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Dersin Onkosullar
(Course Prerequisites)

EHB 335/335E min DD

Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim
katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category ]

by Content, %) 20 20 60

Aksiyon potansiyelinin olusumu, 6zellikleri ve iletimi. Fizyolojik isaretlerin genel 6zellikleri: elektriksel
kokenli fizyolojik isaretler ve degerlendirilmeleri. Elektrondrografi, elektromiyografi, elektrokardiyografi,
elektroensefolografi, uyarilmis potansiyeller, elektroretinografi ve elektrookulografi. Diger fizyolojik
isaretlerin Glgiilmesi: Kan basinci, kan hacmi, kan akisi, kalp ¢ikisi, kalp sesi 61gtimleri.

Dersin Icerigi

(Course Description)

The origin of the action potential, bioelectrical sources, and the main properties of biolectrical signals:
Electroneurography, electromyography, electrocardiography, electroencephalography, evoked potentials,
electroretinography and electrooculography. Origin and properties of other physiological parameters and
their measurements: blood pressure, blood volume, blood flow, cardiac output, heart sound measurements.

1. Ogrencilere tip elektroniginin temel kavramlarim vermek.

Dersin Amaci 2. Fizyolojik parametrelerin nasil algilandigim ve islendigini gostermek.

o 1. Itis aimed to familiarize students with basic concepts of medical electronics.
(Course Objectives) 2. It is aimed to familiarize students with biolectrical signals and other physiological parameters,
biolectrical/physiological parameter measurement and processing.

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

I. Tip elektroniginin tanimi, 6nemi, diger bilim dallar1 arasindaki yeri, fizyolojik tanimlar, insan
enstrumantasyon sistemi, doniistiiriicii 6zelliklerinin 6l¢tim tizerine etkileri, medikal 6l¢iim
sistemlerinin dinamik karakteristikleri

1. Aksiyon potansiyelinin olusumu, 6zellikleri ve 6lgiilmesi

I11. Elektronérografi (ENG) ve Elektromiyografi (EMG), (algilama ve 6l¢iim diizenleri, sinyalleri
inceleme yontemleri)
IV. Elektrokardiyografi (EKG algilama ve 6l¢iim diizenleri, EKG inceleme yontemleri)
V. Medikal cihazlarin kullanimi sirasinda karsilasilan sorunlar ve ¢6ziim 6nerileri
VI. . Elektroensefalografi (EEG) ve uyarilmis potansiyeller (UP), (algilama, 6l¢iim ve analiz yontemleri)
VII. Elektroretinogram (ERG) ve elektrookulogram (EOG) isaretlerinin algilanmasi, 6l¢iilmesi, analiz
edilmesi
VIII. Kan basinc algilama, 6l¢iim ve analiz yontemleri, basing doniistiiriiciileri, fonokardiyografi (FKG) ve
oskiiltasyon
IX. Kan hacmi, kan akisi, kalp cikisi 6l¢timii, analiz yontemleri ve kullanilan 6l¢iim diizenleri.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

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

I. The definition of medical electronics, its importance and relevance with other scientific disciplines,
physiological definitions, human instrumentation system, the effects of transducer properties on the
measurement system, the dynamic characteristics of medical measurement systems

Il. The origin of the action potential, its properties and measurement

I11. Electroneurography (ENG) and Electromyography (EMG), the instrumentation for ENG and EMG
sensing, measurement, processing and analyzing techniques
IV. Electrocardiography (ECG), the instrumentation for ECG sensing, measurement and processing
techniques
V. Problems encountered while using medical devices, and solution suggestions
V1. Electroencephalography and Evoked potentials (EP), the instrumentation for sensing, measurement
and processing
VII.Electroretinogram (ERG) and Electrooculogram (EOG), the instrumentation for sensing,
measurement, processing
VIll.Measurement of cardiovascular dynamics; sensing, measurement and analysis methods of blood
pressure. Pressure transducers, phonocardiography (PCG) and oscultation
IX. Measurement and analysis techniques of blood volume, blood flow and cardiac output,
instrumentation systems for these physiological parameters.




Ders Kitab1
(Textbook)

Tip Elektronigi, Ertugrul Yazgan, Mehmet Koriirek, ITU Elektrik-Elektronik Fakiiltesi Ofset

Bask1 Atolyesi, 1996.

Diger Kaynaklar
(Other References)

1- Medical Instrumentation-Application and Design, John G. Webster, New York:

John Wiley & Sons, Inc., 2010.

2- The Biomedical Engineering Handbook, Fourth Edition, Joseph D. Bronzino,

Donald R. Peterson, CRC Press, 2014.

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 Uygulamalari

(Laboratory Work)

Aragtirma gérevlilerinin esliginde laboratuvarda EKG, EEG kayit diizenegi tanitilacak, EKG ve
EEG’nin alinmast, islenmesi, vb. hakkinda tanitim yapilacak.

ECG and EEG measurement systems, ECG/EEG sensing and processing techniques will be
presented in the laboratory under the guidance of research assistants.

Bilgisayar Kullanim

(Computer Use)

Odevler igin gerekli (MATLAB kullanilacaktir).

Required for the homework (MATLAB will be used).

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Yil i¢i Smavlan
(Midterm Exams)

2

50

Kisa Sinavlar

(Quizzes)

Odevler
(Homework)

10

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smavi
(Final Exam)

40




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Ders hakkinda bilgi. Genel tanimlar: Tip Elektroniginin tamimi, 6nemi, diger bilim dallar1 arasindaki yeri. |
Tibbi cihazlar, fizyolojik tanimlar (6zet seklinde), insan enstrumantasyon sistemi.
2 Doniistiiriicti 6zelliklerinin 6lgtiim tizerine etkileri. Medikal 6l¢iim sistemlerinin dinamik karakteristikleri. |
Fizyolojik isaretlerin genel 6zellikleri: elektriksel kokenli fizyolojik isaretler ve degerlendirilmeleri.
3 Aksiyon potansiyelinin olugumu, 6zellikleri ve 6lgiilmesi. Il
4 Elektronorografi (ENG algilama ve 6l¢iim diizenleri, ENG inceleme yontemleri). 1"l
5 Elektromiyografi (EMG algilama ve 6l¢iim diizenleri, EMG inceleme yontemleri). 11l
6 Elektromiyografi (EMG algilama ve 6l¢iim diizenleri, EMG inceleme yontemleri)-11. 11l
7 Elektrokardiyografi (). (EKG algilama ve 6l¢iim diizenleri, EKG inceleme yontemleri) v
8 Elektrokardiyografi (11). Medikal cihazlarin kullanimi sirasinda karsilagilan bazi sorunlar ve ¢oziim onerileri. IvV-v
9 Elektroensefalografi (EEG algilama ve 6l¢iim diizenleri, EEG inceleme yontemleri). Vi
10 Uyarilmig potansiyeller. Elektroretinogram (ERG) ve elektrookulogram (EOG) isaretlerinin algilanmasi, VI-VII
Olgiilmesi, analiz edilmesi.
11 Kan basinci algilama, 6l¢iim ve analiz yontemleri. Basing doniistiiriiciileri.-| VIII
12 Kan basinci algilama, 6l¢iim ve analiz yontemleri. Basing doniistiiriiciileri.-11 VIII
13 Fonokardiyografi (FKG) ve oskiiltasyon. VIl
14 Kan hacmi, kan akisi, kalp ¢ikisi 6l¢tim, analiz yontemleri ve kullanilan 6lgiim diizenleri. IX
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, overview of topics covered in this course. Basic concepts, the definition of Medical |
Electronics, its importance and relevance with other scientific disciplines. Medical devices, a summary
of physiological definitions, human instrumentation system.
2 General concepts that are applicable to medical instrumentation systems: The effects of transducer |
properties on the measurement system, the dynamic characteristics of medical measurement systems.
General properties of bioelectrical signals and their evaluation.
3 The origin of the action potential, its properties and measurement. Il
4 Electroneurography: The instrumentation for ENG sensing and measurement, ENG processing and 11|
analyzing techniques.
5 Electromyography: The instrumentation for EMG sensing and measurement, EMG processing and 11|
analyzing techniques. —|
6 Electromyography: The instrumentation for EMG sensing and measurement, EMG processing and 11|
analyzing techniques.-I1
7 Electrocardiography (I): The instrumentation for ECG sensing and measurement, ECG processing and v
analyzing techniques.
8 Electrocardiography (I1). Problems encountered while using medical devices: frequency distortion, v-v
saturation or cutoff distortion, ground loops, artifacts from large electrical transients, interference from
electrical devices, other sources of electrical interference. Homework 2.
9 Electroencephalography: The instrumentation for EEG sensing and measurement, EEG processing and VI
analyzing techniques.
10 Evoked potentials (EP), Electroretinogram (ERG) and Electrooculogram (EOG). The instrumentation for VI-VII
EP, ERG and EOG sensing and measurement. Processing and analyzing techniques for EP, ERG and
EOQG.
11 Introduction to the measurement of cardiovascular dynamics. Sensing, measurement and analysis VIl
methods of blood pressure. Pressure transducers.-|
12 Introduction to the measurement of cardiovascular dynamics. Sensing, measurement and analysis VIl
methods of blood pressure. Pressure transducers.-I1
13 Heart sounds and heart-sound instrumentation system, phonocardiography (PCG) and oscultation. VIl
14 Measurement and analysis techniques of blood volume, blood flow and cardiac output. Instrumentation IX

systems for these physiological parameters.




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

Katki
ELEKTRONIK VE HABERLESME MUHENDISLiGi PROGRAM CIKTILARI Seviyesi

K|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 bilegenleri ve siireglerini, ekonomik, ¢evresel, sosyal, politik, etik, saglik,
tiretilebilme ve siirdiiriilebilme gibi gergek kisitlar altinda tasarlayabilme becerisi

Cok disiplinli konularda ¢aligma yetisi

Elektronik ve Haberlegsme Miihendisligi alaninda problemleri tanimlama, modelleme ve ¢6zme becerisi

X|[X|X]| X [X

Mesleki ve etik sorumluluklarm dogru algilanmasi

Etkin iletisim kurma becerisi X

O [Njojo|h]| W [N -

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

9 Yagam boyu 6grenme ve alanindaki gelismeleri izleyebilme becerisi

10 | Giincel sorunlar konusunda biling

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

12 Kalite bilinci

X|X|X|X|X]| X

13 Bireysel ve takim iginde ¢aligma becerisi

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)

09.04.2013




