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Ses Otesi ve Tip Alanindaki Uygulamalari Ultrasound and Applications in Medicine
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)
EHB424 7 3 5 3 - -
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(Department/Program) (Electronics & Communication Eng. Department/ Electronics & Communication Eng. Programme)
Dersin Tiirii o . Dersin Dili Tiirkge/Ingilizce
(Course Type) Segimli (Elective) (Course Language)
Turkish/English

Dersin Onkosullari
(Course Prerequisites)

EHB 313/313E min DD

Dersin mesleki bilesene
katkisi, %0

(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)

Sesotesi (ultrasonik) dalgalarin propagasyonunda temel kavramlar; dalga denklemi, karakteristik empedans,
difraksiyon, sacinim, odaklama, Doppler olayi, sesotesi dalgalarin iiretilmesi ve deteksiyonu. Hiz ve
zayiflama Olgiim yontemleri. Sesdtesi dalganin doku ile etkilesimi. Goriintiileme amaciyla kullanilan
yontemler: A ve M modu gériintiileme, statik ve dinamik (gergek zaman) B modu gériintiileme. Ug boyutlu
goriintiileme. Sesotesi yardimiyla dokularin Karakterizasyonu, ses otesi dalgalarin biyolojik etkileri ve
tedavi alanindaki uygulamalari.

Basic features of ultrasound propagation; wave equation, characteristic impedance, diffraction, scattering,
focusing, Doppler effect, generation and detection of ultrasound, velocity and attenuation measurement
techniques. Interaction of ultrasonic waves with tissue. Imaging methods: A and M mode imaging, static
and dynamic (real time) B mode imaging, three dimentional imaging, tissue characterization with
ultrasound, biological effects of ultrasound, applications of ultrasound in therapy.

Dersin Amaci

(Course Obijectives)

1. Ogrencilere sesotesi dalgalar hakkinda temel kavramlari vermek
2. Ses otesi dalgalarm tibbi uygulama alanlarimi tanitmak

1. Itis aimed to familiarize students with basic concepts of ultrasound waves
2. Itis aimed to familiarize students with ultrasound waves’ medical application areas

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

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

I Sesotesi dalgalarin tiptaki yeri, 6nemi ve uygulamalar1 hakkinda genel bilgi

1. Sesotesi dalgalarin propagasyonunda temel kavramlar

lll. Sesotesi dalgalarin iiretilmesi, deteksiyonu. Ultrasonik doniistiiriiciiler, gercek zaman tarayicilari.
IV.Doppler olayz.

V. Hiz ve zayiflama dl¢iim yontemleri.

VI. Sesotesi dalganin doku ile etkilesimi, dokularin karakterizasyonu.

VII. Sesotesi dalgalari goriintiileme amaciyla kullanilmasi.

VIII. Sesotesi dalgalarin biyolojik etkileri ve tedavi alanindaki uygulamalar1.

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

1. Basic concepts; importance and applications of ultrasound waves in medicine

1l.  Basic features of ultrasound propagation

Ill.  Generation and detection of ultrasound waves. Ultrasound transducers, real-time scanners
IvV. Doppler effect

V. Velocity and attenuation measurement techniques

V1. Interaction of ultrasonic waves with tissue, tissue characterization

VII. Ultrasound imaging methods

VI111. Biological effects of ultrasound waves and applications of ultrasound in therapy.




Ders Kitabi
(Textbook)

Frederick W. Kremkau, Diagnostic Ultrasound: Principles and Instruments, W.B. Saunders
Company, 2005.

Diger Kaynaklar
(Other References)

1- Peter Fish, Physics and Instrumentation of Diagnostic Medical Ultrasound, John
Wiley & Sons, 1990.

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

3- Ultrasound in medicine, ed. Francis A. Duck, Andrew C. Baker, Hazel C. Starritt,
Bristol;Institute of Physics Pub., 1998.

4-Joseph L. Rose and Barry B. Goldberg, Basic Physics in Diagnostic Ultrasound,
John Wiley & Sons, 1979.

5- P.N.T. Wells, Scientific Basis of Medical Imaging, Churchill Livingstone, 1982.

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalar1 amaci ile donem ddevi verilecektir.

Term papers will be assigned.

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Donem 6devi igin gerekli.

Required for the term paper.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Yil i¢i Smavlan 2 40
(Midterm Exams)

Kisa Sinavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi 1 20
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Siavi
(Final Exam) ! 40




DERS PLANI

Dersin
Hafta Konular Ciktilari
1 Ders hakkinda bilgi. Genel tanimlar. Sesotesi (ultrasonik) dalgalarin tiptaki yeri, nemi ve uygulamalari |
hakkinda genel sunum.
2 Sesotesi dalgalarin propagasyonunda temel kavramlar; dalga denklemi, karakteristik empedans. Empedans I
uydurma.
3 Snell yasasi, yansima, difraksiyon, saginim, odaklama. 1
4 Sesotesi dalgalarin iiretilmesi ve deteksiyonu. Ultrasonik doniistiiriiciiler. 1-111
5 Gergek zaman tarayicilari. Fazh diziler. Doppler olayu. 1-1v
6 Gergek zaman tarayicilari. Fazh diziler. Doppler olayi.-I
7 Doppler olay1 (devam), renkli Doppler. v
8 Hiz ve zayiflama 6l¢iim yontemleri. Vv
9 Sesotesi dalganin doku ile etkilesimi. Sesotesi dalgalar yardimiyla dokularin Karakterizasyonu. VI
10 Goriintiileme amaciyla kullanilan yontemler: A ve M modu goriintilleme. Zaman-kazang kompanzasyonu. Vil
11 Statik ve dinamik (gercek zaman) B modu gériintiileme. Ekokardiyografi. Ug boyutlu ultrasonografi. Vil
Eksenel ve agisal ¢oziiniirliik.
12 Sesotesi dalgalarin biyolojik etkileri ve tedavi alanindaki uygulamalari.-| VIII
13 Sesotesi dalgalarin tedavi alanindaki uygulamalari 11 VIII
14 Ileri konular. VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, overview of topics covered in this course. Basic concepts. Importance and applications of |
ultrasound waves in medicine.
2 Basic features of ultrasound propagation; wave equation, characteristic impedance, impedance matching. 1l
3 Snell’s law, reflection, diffraction, scattering and focusing. 1l
4 Generation and detection of ultrasound waves. Ultrasound transducers. 1-111
5 Real time scanners. Phased arrays. Doppler effect. "ni-1v
6 Midterm Examination I. Explanation/description of term paper subjects.
7 Doppler effect (continued), color Doppler. [\
8 Velocity and attenuation measurement technigues. \Y
9 Interaction of ultrasonic waves with tissue. Tissue characterization with ultrasound. VI
10 Imaging methods: A and M mode imaging. Time-gain compensation. Vil
11 Static and dynamic (real time) B-mode imaging. Echocardiography. Three dimentional ultrasonography. Vil
Axial and angular resolutions.
12 Biological effects of ultrasound waves and applications of ultrasound in therapy. VIl
13 Applications of ultrasound in therapy-1I. VIl
14 Advanced topics. VIl




Dersin Elektronik ve Haberlesme Miihendisligi Programi Ciktilarina Katkist
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 Haberlesme Miihendisligi alaninda deney tasarlama, yiiriitme ve sonuglar1 yorumlama becerisi X

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

Cok disiplinli konularda ¢aligma yetisi

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

X|X|X| X

Mesleki ve etik sorumluluklarm dogru algilanmasi

Etkin iletisim kurma becerisi X

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

0 (Njo|og|s~| w M -

9 Yasam boyu 6grenme ve alanindaki gelismeleri izleyebilme becerisi

10 | Giincel sorunlar konusunda biling

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

12 Kalite bilinci

XX X[ X|X| X

13 ] Bireysel ve takim i¢inde ¢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




