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Dersin Ad1

Course Name

Biyolojik Isaretlerin Olusumu ve Algilama Yontemleri

The Origin and Sensing Methods of Biological Signals

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)
EHB 422E 7 3 6 3

Béliim / Program

Elektronik ve Haberlesme Miihendisligi Boliimii/Elektronik ve Haberlesme Miihendisligi Programi

(Department/Program) (Electronics&Communication Engineering Department/ Electronics& Communication Engineering
Programme)

Dersin Tiirii . . Dersin Dili Lo .

(Course Type) Segimli (Elective) (Course Language) Ingilizce (English)

Dersin Onkosullar . .

(Course Prerequisites) EHB 252/252E min DD ve EHB 231/231E min DD

Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim insan ve Toplum

katkisi, %
(Course Category
by Content, %)

(Basic Sciences) (Engineering Science) Bilim

(General Education)

(Engineering Design)

20 40 40 R

Dersin icerigi

(Course Description)

Insan fizyolojisine giris: Hiicrenin elektriksel davranisi, aksiyon potansiyelinin olusumu; biyoreseptérler;
sinir, kas, kalp ve dolagim, solunum, sindirim, bosaltim ve endokrin sistemleri; 6zel duyu organlari, insan
viicudundaki sistemlerin ¢aligmast sirasinda olusan biyolojik isaretler. Biyolojik isaretlerin algilanmasi ve
on igleme: Biyolojik isaretlerin 6zellikleri, biyolojik isaretlerin analog iglenmesinde kullanilan temel
kuvvetlendiriciler ve bunlarla gergeklestirilen temel devreler, enstrumantasyon kuvvetlendiricisi;
elektrotlar, 6zellikleri ve gesitleri; tip elektroniginde kullanilan doniistiiriiciiler, 6zellikleri ve kullanilma
yerleri; degisken direngli, kapasitif, endiiktif, piezoelektrik, elektromagnetik doniistiiriiciiler, sicaklik
dontstiiriiciileri; dontistiiriicti kuvvetlendiricileri ve kalibrasyonlari.

Introduction to human physiology: The cell and its function, origin of the action potential; bioreceptors;
nervous, muscular, cardiovascular, respiratory, gastrointestinal, urinary and endocrin systems; the special
sense organs; biological signals originated from human systems. Sensing and preprocessing of biological
signals: Characteristics of biological signals, the basic amplifiers and basic circuits used for analog
processing of biological signals, instrumentation amplifier; electrodes, features and applications; resistive,
capacitive, inductive, piezoelectric, electromagnetic and termic transducers; transducer amplifiers and
their calibration.

Dersin Amaci

(Course Obijectives)

1. Insan viicudundan kaynaklanan biyolojik isaretlerin olusumu ve dzellikleri konularini 6gretmek.

2. Biyolojik isaretlerin kuvvetlendirilmesi ve iglenmesinde kullanilan temel kuvvetlendirici ve devreleri
leri ve bunlarin kalibrasyonlar1 konularini 6gretmek.

3. Biyolojik igaretlerin algilanmasinda kullanilan elektrot ve doniistiiriiciiler konularini 6gretmek.

4. Insan fizyolojisi konusunu égretmek.

1. To provide the knowledge of the origin and the properties of the biological signals.

2. To provide the knowledge of the amplification and the processing of the biological signals and the
calibration of these devices.

3. To provide the knowledge of the electrodes and transducers which are used for acquisition of
biological signals.

4. To provide the knowledge of the human physiology.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basartyla tamamlayan 6grenciler;
I. Biyolojik isaretleri tanima,
Il. Islemsel kuvvetlendiricilerin ideal ve ideal olmayan o6zelliklerini kullanarak temel devre
tasarimlarini yapabilme,
I11. Elektrotlar konusunda bilgi sahibi olma,
IV. Déniistiiriiciiler konusunda bilgi sahibi olma,
V. Déniistiiriicii kuvvetlendirici kalibrasyonlarini yapabilme,
VI. Insan fizyolojisi konusunda bilgi sahibi olma,
becerilerini kazanir.

Students who pass the course will be able to:
I. Have the knowledge of biological signals,
Il. Design the basic circuits by using the ideal and nonideal characteristics of the operational
amplifiers,
I1l. Have the knowledge of electrodes,
IV. Have the knowledge of transducers,
V. Calibrate the transducer amplifiers,
VI. Have the knowledge of human physiology




Ders Kitabi 1. Koriirek, M., Tip Elektroniginde Kullanilan Kuvvetlendiriciler ve Déniistiiriiciiler, ITU.
(Textbook) Elektrik-Elektronik Fakiiltesi Ofset Bask1 Atolyesi, 1988.
Diger Kaynaklar 1. Koriirek, M., Fizyolojiye Girig, Ders Notlar1, 1996.

(Other References)

2. Webster, J. G.(Ed.), Medical Instrumentation, Application and Design, Houghton Mifflin
Co., 1992.

3. Geddes, L. A. and Baker, L. E., Principles of Applied Biomedical Instrumentation, John-
Wiley & Sons, 1989.

4. Cobbold, R. S. C., Transducers for Biomedical Measurements: Principles and
Aapplications, John-Wiley & Sons, Inc., 1974.

5. Bronzino, J. D., The Biomedical Engineering Handbook, CRC Press, 1985.

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalar1 amaci ile 6dev verilecek ve bu ddevler bir hafta sonra
toplanacaktir. Odev sorularindan sinavlarda yararlanilabilir.

All homework problems are to be handed in a week after they are assigned. Homework
problems may be used as a source for exams.

Laboratuar Uygulamalar:
(Laboratory Work)

Yok

None

Bilgisayar Kullamim

(Computer Use)

Bazi 6devlerin cevaplanmasinda gerekli. Ogrencilerin uygulamalari, 5devleri ve 6rnek sorulari
internet iizerinden alabilmektedirler.

Needed for answering some of the homeworks. Students can collect the tutorials, homeworks
and the sample questions of the midterm exams over internet.

Diger Uygulamalar

(Other Activities)

Sinav dncesi uygulamalar, 6rnek sinav sorusu ¢oziimleri.

Tutorials before midterm exams. Solving sample questions of midterm exams.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlar 2 30

(Midterm Exams)

Kisa Simavlar - -
(Quizzes)

Odevler 11 15
(Homework)

Projeler - -
(Projects)

Donem Odevi/Projesi - -
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinav1 1 55
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar1
1 Dersin tanitimi, biyolojik isaretler ve iglemsel kuvvetlendiricilerin genel yapisi. -1l
2 Biyolojik isaretler, islemsel kuvvetlendiricilerin ideal olmayan 6zellikleri, Fizyoloji: Hiicre I- VI
fizyolojisi.
3 Islemsel kuvvetlendiricilerle yapilan bazi temel devreler. Fizyoloji: Biyoelektrik potansiyellerin In-vi
olusumu.
4 Frekans kompanzasyonu, elektrotlar, Fizyoloji: Goldman esitligi, iyon pompalari. - Odev.3 - In-1-vi
5 Doniistiiriiciiler, Rezistif doniistiiriiciiler, termorezistif doniistiiriiciiler, Fizyoloji: Dinlenme ve IV-V-VI
aktif durumdaki hiicre, aksiyon potansiyeli, hiicrenin elektrik modeli, sinir fizyolojisi, aksiyon
potansiyelinin iletilmesi.
6 Uygulama, Fizyoloji: Sinir hiicresinin elektrik modeli, biyopotansiyel kayitlari, sinaps.-I I—1-1-v
-V-VI
7 Uygulama, Fizyoloji: Sinir hiicresinin elektrik modeli, biyopotansiyel kayitlar1, sinaps.-II I=1=1-1Vv
-V-Vi
8 Termoelektrik déniistiiriiciiler, indiiktif doniistiiriiciiler, Fizyoloji: Sinir sistemi IV-V-VI
9 Kapasitif doniistiiriiciiler, piezoelektrik doniistiiriiciiler. Fizyoloji: Kas sistemi, IV-V-VI
10 Uygulama. Fizyoloji: Kalp ve Dolasim Sistemi.-| IV-V-VI
11 Uygulama. Fizyoloji: Kalp ve Dolagim Sistemi.-1l IV-V-VI
12 Ultrasonik doniistiiriiciiler. Fizyoloji: Sindirim Sistemi. IV-V-VI
13 Elektromagnetik doniistiiriiciiler. Fizyoloji: Bosaltim Sistemi. IV-V-VI
14 Kimyasal déniistiiriiciiler, Biyosensorler. Fizyoloji: Ozel duyu organlari. IV-V-VI
COURSE PLAN
Course
Weeks Topics Qutcomes
1 Introduction to the course, general knowledge of biological signals and operational amplifiers. -1
2 Biological signals, nonideal characteristics of operational amplifiers. Physiology: Cell. - Vi
3 Some of the main circuits designed by operational amplifiers. Physiology: The originating of In-vi
bioelectrical potentials.
4 Frequency compensation, electrodes. Physiology: Goldman equation, ion pumps. In-1-vi
5 Transducers, resistive transducers, thermoresistive transducers. Physiology: The cell at resting IV-V-Vi
situation and active situation, action potential, the electrical model of the cell, nerve physiology, the
propogation of action potential.
6 Applications. Physiology: The electrical model of the neuron, biopotential records, synaps. -1 I—1-1r-v
-V-VI
7 Applications. Physiology: The electrical model of the neuron, biopotential records, synaps.-II ===V
-V-VI
8 Thermoelectric transducers, inductive transducers. Physiology: Nervous system. IV-V-VI
9 Capacitive transducers, piezoelectric transducers. Physiology: Muscle system. IV-V-VI
10 Applications. Physiology: The Heart and circulatory system. -I IV-V-VI
11 Applications. Physiology: The Heart and circulatory system.-11 IV-V-VI
12 Ultrosonic transducers. Physiology: Digestive system. IV-V-VI
13 Electromagnetic tansducers. Physiology: Urinary system. IV-V-VI
14 Chemical transducers. Biosensors. Physiology: Special sensing organs. IV-V-VI




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

Katki
ELEKTRONIK VE HABERLESME MUHENDISLiGi PROGRAM CIKTILARI | Seviyesi
T K|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 bilegenleri ve siire¢lerini, ekonomik, ¢evresel, sosyal, politik, etik, saglik, X
iretilebilme ve siirdiiriilebilme gibi gergek kisitlar altinda tasarlayabilme becerisi

4 Cok disiplinli konularda ¢alisma yetisi X

5 Elektronik ve Haberlesme Miihendisligi alaninda problemleri tanimlama, modelleme ve ¢dzme becerisi X

6 Mesleki ve etik sorumluluklarin dogru algilanmasi X

7 Etkin iletisim kurma becerisi X

8 Miihendislik uygulamalariin toplumsal, kiiresel, ekonomik ve gevresel diizeyde etkilerinin dogru X
algilanmasi

9 Yasam boyu 6grenme ve alanindaki gelismeleri izleyebilme becerisi X

10 Giincel sorunlar konusunda biling X

11 | Modern miihendislik ara¢, yontem ve yetilerini miithendislik uygulamalarinda kullanabilme becerisi X

12 | Kalite bilinci X

13 Bireysel ve takim i¢inde galigma 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
1 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 X
3 such as economic, environmental, social, political, ethical, health and safety, manufacturability, and
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
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