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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)
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Dersin Tiirii . . Dersin Dili Tirrkge /ingilizce
E

(Course Type) Segmeli (Elective) (Course Language) | (Turkish/English)

Dersin Onkosullan
(Course Prerequisites)

EHB 313/313E min DD

Temel Bilim ve Mihendislik/Mimar
Dersin Mesleki Bilesene Matematik Temel Mihendislik ik Tasarim Genel Egitim
Katkisi, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %) 20 20 0 -

Dersin Tanimi

Sesotesi (ultrasonik) dalgalarin propagasyonunda temel kavramlar; dalga denklemi,
karakteristik empedans, difraksiyon, sacinim, odaklama, Doppler olayi, sesotesi
dalgalarin Gretilmesi ve deteksiyonu. Hiz ve zayiflama ol¢clim ydntemleri. Sesotesi
dalganin doku ile etkilesimi. Gortintileme amaciyla kullanilan yontemler: Ave M modu
goriintiileme, statik ve dinamik (gercek zaman) B modu gériintileme. Ug boyutlu
gorlintlleme. Sesotesi yardimiyla dokularin karakterizasyonu, ses Otesi dalgalarin
biyolojik etkileri ve tedavi alanindaki uygulamalari.

(Course Description)

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 dimensional imaging, tissue
characterization with ultrasound, biological effects of ultrasound, applications of
ultrasound in therapy.

Dersin Amaci

1. Ogrencilere sesotesi dalgalar hakkinda temel kavramlari vermek
2. Ses Otesi dalgalarin tibbi uygulama alanlarini tanitmak

(Course Objectives)

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

Dersin Ogrenme
Ciktilan

I Sesotesi dalgalarin tiptaki yeri, Gnemi ve uygulamalari hakkinda genel bilgi

Il. Sesotesi dalgalarin propagasyonunda temel kavramlar

M. Sesotesi dalgalarin Uretilmesi, deteksiyonu. Ultrasonik donustlrculer, gercek
zaman tarayicilari.

V. Doppler olay!.

V. Hiz ve zayiflama 6l¢iim yontemleri.

VI. Sesotesi dalganin doku ile etkilesimi, dokularin karakterizasyonu.

VII. Sesotesi dalgalarin gériintlileme amaciyla kullanilmasi.

VIIl.  Sesotesi dalgalarin biyolojik etkileri ve tedavi alanindaki uygulamalari.




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

1. Generation and detection of ultrasound waves. Ultrasound transducers, real-
time scanners

(Course Learning V. Doppler effect
Outcomes) V. Velocity and attenuation measurement techniques
VL. Interaction of ultrasonic waves with tissue, tissue characterization
VII. Ultrasound imaging methods
VIIl.  Biological effects of ultrasound waves and applications of ultrasound in
therapy.
DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan
1 Ders hakkinda bilgi. Genel tanimlar. Sesotesi (ultrasonik) dalgalarin tiptaki yeri, 6nemi |
ve uygulamalari hakkinda genel sunum.
’ Sesotesi dalgalarin propagasyonunda temel kavramlar; dalga denklemi, karakteristik I
empedans. Empedans uydurma.
3 Snell yasasl, yansima, difraksiyon, sa¢inim, odaklama. Il
4 Sesotesi dalgalarin Uretilmesi ve deteksiyonu. Ultrasonik donistirtciler. -1
5 Gergek zaman tarayicilari. Fazli diziler. Doppler olayi. H-1v
6 Vize 1. Donem projesi konularinin belirlenmesi.
7 Doppler olayi (devam), renkli Doppler. v
8 Hiz ve zayiflama 6lgiim yéntemleri. Vv
9 Sesotesi dalganin doku ile etkilesimi. Sesotesi dalgalar yardimiyla dokularin Vi
karakterizasyonu.
10 Gorilntileme amaciyla kullanilan yéntemler: A ve M modu goriintileme. Zaman-kazang Vil
kompanzasyonu.
1 Statik ve dinamik (gercek zaman) B modu goriintiileme. Ekokardiyografi. U¢ boyutlu Vil
ultrasonografi. Eksenel ve agisal ¢oztnurlik.
12 Sesotesi dalgalarin biyolojik etkileri ve tedavi alanindaki uygulamalari.-I VI
13 Sesotesi dalgalarin tedavi alanindaki uygulamalari =l VI
14 | ileri konular. Vil
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction, overview of topics covered in this course. Basic concepts. Importance |
and applications of ultrasound waves in medicine.
’ Basic features of ultrasound propagation; wave equation, characteristic impedance, "
impedance matching.
3 Snell’s law, reflection, diffraction, scattering and focusing. 1]
4 Generation and detection of ultrasound waves. Ultrasound transducers. -1
5 Real time scanners. Phased arrays. Doppler effect. H-1v
6 Midterm Examination |. Explanation/description of term paper subjects.
7 Doppler effect (continued), color Doppler. v
8 Velocity and attenuation measurement techniques. Vv
9 Interaction of ultrasonic waves with tissue. Tissue characterization with ultrasound. \
10 Imaging methods: A and M mode imaging. Time-gain compensation. Vi
1 Static and dynamic (real time) B-mode imaging. Echocardiography. Three- Vil
dimensional ultrasonography. Axial and angular resolutions.
12 Biological effects of ultrasound waves and applications of ultrasound in therapy. VI
13 Applications of ultrasound in therapy-II. VI
14 Advanced topics. VI




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilariyla iliskisi

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

112 |3
Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik miihendislik problemlerini belirleme, X
formiile etme ve ¢6zme becerisi.
Kiresel, kiiltirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglk, glivenlik ve X
refahi gbz 6niine alarak ¢6zim Ureten mihendislik tasarimi uygulama becerisi.
Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Mihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢6ziimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6niinde bulundurarak bilingli kararlar X
verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri X
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug gikarmak igin miihendislik
yargisini kullanma becerisi.
Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Electronics and Communication Engineering Student Outcomes

Level of
Program Student Outcomes Contribution
1 2 3

An ability to identify, formulate, and solve complex engineering problems by applying principles of X
engineering, science, and mathematics.
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 X
factors.
An ability to communicate effectively with a range of audiences. X
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, X
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. X
An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use X
engineering judgment to draw conclusions.
An ability to acquire and apply new knowledge as needed, using appropriate learning strategies. X

Scaling: 1: Little, 2:Partial, 3:Full
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