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Dersin Adi

Course Name

Telsiz Haberlesmede Akillt Antenler

Smart Antennas for Wireless Communications

Kodu Yariyih Kredisi AKTS Kredisi Ders Seviyesi
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Course Level)
BLU 602/ Bahar 3 7,5 Doktora
BLU 602E (Spring) (Ph.D.)
Lisansiistii Program Bilisim Uygulamalar1
(Graduate Program) (Applied Informatics)
Dersin Tiirii Segmeli Dersin Dili Tiirkge/Ingilizce
(Course Type) (Elective) (Course Language) | (Turkish/English)

Dersin icerigi
(Course Description)

30-60 kelime arasi

Akilli Anten uygulamasi i¢in sistem gereksinimleri. Uyarlanabilir dizilerin yeni iletigsim
sistemlerine ve uzaktan algilama sistemlerine uygulanmasi. Akilli Anten veya algilayici sistem
tasarimu ve performans degerlendirmesi. Uyarlanabilir dizi anten sistemleri ile gergeklestirilen
konumsal filtreleme ¢aligmasi ve uygulanmasi.

System requirements for implementation of an appropriate Smart Antenna implementation.
Application of adaptive arrays to modern communication systems and remote sensing systems.
Smart Antenna or sensor system design and performance evaluation. The operation and
application of spatial filtering accomplished by adaptive array antenna systems.

Dersin Amaci
(Course Obijectives)

Maddeler halinde 2-5

1. Akilli anten diizenleri, algoritmalari ve uygularint anlmak ve deneyim kazanmak.
2. Modern hiicresel sistemler, kablosuz LAN'lar, radar, GPS, yon bulma sistemleri ve digerleri
icin akilli anten uygulamalarinin uygulamasi.

adet

1. Gain an understanding and experience with smart antenna environments, algorithms and
implementation.

2. Implementation of smart antennas applications for modern cellular systems, wireless
LAN's, radar, GPS, direction finding systems and others.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9

adet

Bu dersi basariyla tamamlayan 6grenciler;

Elektromanyetik kavramlar, statik ve zamanla degisen elektromanyetik alanlar

Ileri elektromanyetik teorinin gerek hayattaki uygulama drnekleri

Anten teorisindeki analitik ve sayisal tekniklerin kullanildig: pratik uygulamalar

RF kablosuz iletisim, uydu haberlesmesi ve mikrodalga radar sistemleri i¢in uygun anten

e

tasarimlari

hakkinda bilgi sahibi olacaklardir.

Students who pass the course will have knowledge on:
1. Electromagnetic concepts, static and time-varying electromagnetic fields

2. Examples of real-world applications of advanced electromagnetic theory

3. Practical applications utilizing analytical and numerical techniques given in the antenna
theory.

4. Design of suitable antennas for RF wireless and satellite communication, and microwave
radar systems.




Kaynaklar
(References)

En dnemli 5 adedini belirtiniz

a bk wd e

Frank Gross, Smart Antennas with MATLAB, McGraw-Hill, 2015
Constantine A. Balanis, Antenna Theory: Analysis and Design, Wiley, 2016
J. D. Kraus, “Antennas for All Applications”, McGraw-Hill, 2002

W. Stutzman, G. Thiele, Antenna Theory and Design, Wiley, 1997

J. Kraus, R. Marhefka, Antennas, McGraw-Hill, 2001

Odevler ve Projeler

(Homework & Projects)

1 Dénem Odevi

1 Term Paper

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi*
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Siavlan 1
(Midterm Exams)

% 30

Kisa Simavlar -
(Quizzes)

Odevler -
(Homework)

Projeler -
(Projects)

Dénem Odevi/Projesi 1
(Term Paper/Project)

Laboratuar Uygulamasi -
(Laboratory Work)

Diger Uygulamalar -
(Other Activities)

Final Sinavi 1
(Final Exam)

% 40

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Antenler i¢in elektromanyetik teorinin gdzden gegirilmesi 1
2 Kanal karakteristikleri 2
3 Dizi teorisi 3
4 Akall1 diziler i¢in anten tasarim ozellikleri 2
5 Varig algoritmalar1 agisi 1,2
6 Egitilmis algoritmalar 2,3
7 Egitilmemis algoritmalar 2,3,4
8 Akilli anten uygulmalari 2
9 Akilli anten sistemleri tasarimi 4
10 Anten dizileri temelleri: 1 boyutta, dairesel ve diizlemsel 2,4
11 MIMO (Cok giris ¢ok ¢ikigl) 3
12 RF haberlesme ve radar antenleri: Parabolik yansitici, Mercek, Yagi-Uda ve Log periyodik dipol | 2
dizileri, GSM ve Radyo baglanti antenleri
13 GPS, hiicresel ve WLAN i¢in uyarlanabilir dizi uygulamalar1 2,4
14 Sayisal yontemler (FDTD. MoM, FEM) 1,2,34
COURSE PLAN
Course
Weeks Topics Outcomes
1 Review of electromagnetics for antennas 1
2 Channel characteristics 2
3 Array theory 3
4 Antenna design specific to smart arrays 2
5 Angle of arrival algorithms 1,2
6 Trained Algorithms 2,3
7 Non-trained algorithms 2,34
8 Smart Antennas applications 2
9 Smart Antennas system design 4
10 Antenna Array Principle: 1D, circular and planar arrays 2,4
11 MIMO 3
12 RF communication and Radar antennas: Parabolic reflector, Lens, Yagi-Uda and Log-periodic | 2
dipole arrays, GSM and Radio link antennas
13 Adaptive array implementations for GPS, cellular and WLAN 2,4
14 Numerical methods (FDTD, MoM, FEM) 1,234




Dersin Bilisim Uygulamalar1 Doktora Programiyla liskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

Lisans diizeyi yeterliliklerine dayali olarak, Bilisim Uygulamalari alaninda bilgilerini uzmanlik
diizeyinde gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi) (bilgi).

X

Bilisim Uygulamalari alaninin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi).

Bilisim Uygulamalar1 alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri
kullanabilme (beceri).

Bilisim Uygulamalar1 alaninda edindigi bilgileri farkl disiplin alanlarindan gelen bilgilerle
biitiinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme (beceri).

Bilisim Uygulamalar1 alani ile ilgili karsilasilan sorunlari arastirma yontemlerini kullanarak
¢oziimleyebilme (beceri).

Vi.

Bilisim Uygulamalari alani ile ilgili uzmanlik gerektiren bir ¢alismay1 bagimsiz olarak
yiiriitebilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

Vii.

Bilisim Uygulamalari alani ile ilgili uygulamalarda karsilasilan ve 6ngoriillemeyen karmasik
sorunlarin ¢6ziimi i¢in yeni stratejik yaklasimlar gelistirebilme ve sorumluluk alarak ¢6ziim
iiretebilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

viii.

Bilisim Uygulamalari alani ile ilgili sorunlarin ¢6ziimlenmesini gerektiren ortamlarda liderlik
yapabilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

Bilisim Uygulamalari alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir
yaklasimla degerlendirebilme ve 8grenmesini yonlendirebilme (Ogrenme Yetkinligi).

Bilisim Uygulamalar1 alanindaki giincel gelismeleri ve kendi galismalarini, nicel ve nitel veriler
ile destekleyerek, alanindaki ve alan disindaki gruplara, yazil, sozlii ve gorsel olarak sistemli
bicimde Tiirkge ve/veya Ingilizce olarak aktarabilme (Iletisim ve Sosyal Yetkinlik).

Xi.

Sosyal iligkileri ve bu iliskileri yonlendiren normlar: elestirel bir bakis acist ile inceleyebilme,
gelistirebilme ve gerektiginde degistirmek iizere harekete gegebilme (Iletisim ve Sosyal
Yetkinlik).

Xil.

Bilisim Uygulamalar1 alaninin gerektirdigi diizeyde bilgisayar yazilimu ile birlikte bilisim ve
iletisim teknolojilerini ileri diizeyde kullanabilme (Iletisim ve Sosyal Yetkinlik).

Xiil.

Bilisim Uygulamalar1 alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve
duyurulmasi asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme
ve bu degerleri §gretebilme (Alana Ozgii Yetkinlik).

Xiv.

Bilisim Uygulamalari alani ile ilgili konularda strateji, politika ve uygulama planlar1 gelistirebilme
ve elde edilen sonuglari, kalite siiregleri cercevesinde degerlendirebilme (Alana Ozgii Yetkinlik).

XV.

Bilisim Uygulamalari alaninda 6ziimsedikleri bilgiyi, problem ¢6zme ve/veya uygulama
becerilerini, disiplinler arasi ¢alismalarda kullanabilme (Alana Ozgii Yetkinlik).

XVi.

Kendi ¢aligmalarini, Bilisim Uygulamalari alanindaki uluslararasi platformlarda, yazili, s6zli
ve/veya gorsel olarak aktarabilme (Alana 6zgii yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Informatics Applications Doctorate (PhD) Curriculum

Program Outcomes

Level of

Contribution

1

2

3

Developing and intensifying knowledge in Informatics Applications area, based upon the
competency in the undergraduate level (sufficient knowledge) (knowledge).

X

Grasping the inter-disciplinary interaction related to Informatics Applications area
(knowledge).

The ability to use the expert-level theoretical and practical knowledge acquired in Informatics
Applications area (skill).

Interpreting and forming new types of knowledge by combining the knowledge from
Informatics Applications area and the knowledge from various other disciplines (skill).

Solving the problems faced in Informatics Applications area by making use of the research
methods (skill).

Vi.

The ability to carry out a specialist study related to Informatics Applications area
independently (Competence to work independently and take responsibility).

Vii.

Developing new strategic approaches to solve the unforeseen and complex problems arising in
the practical processes of Informatics Applications area and coming up with solutions while
taking responsibility (Competence to work independently and take responsibility).

viii.

Fulfilling the leader role in the environments where solutions are sought for the problems
related to Informatics Applications area (Competence to work independently and take
responsibility)

Assessing the specialist knowledge and skill gained through the study with a critical view and
directing one’s own learning process (Learning Competence).

Systematically transferring the current developments in Informatics Applications area and
one’s own work to other groups in and out of Informatics Applications area; in written, oral
and visual forms in Turkish and/or English (Communication and Social Competency).

Xi.

Ability to see and develop social relationships and the norms directing these relationships with
a critical look and the ability to take action to change these when necessary. (Communication
and Social Competency).

Xil.

Using the computer software together with the information and communication technologies
efficiently and according to the needs of Informatics Applications area (Communication and
Social Competency).

Xiil.

Paying regard to social, scientific, cultural and ethical values while collecting, interpreting,
practicing and announcing processes of Informatics Applications area related data and the
ability to teach these values to others (Area Specific Competency).

Xiv.

Developing strategy, policy and application plans concerning the subjects related to Informatics
Applications area and the ability to evaluate the end results of these plans within the frame of
quality processes (Area Specific Competency).

XV.

Using the knowledge and the skills for problem solving and/or application (which are
processed within the area) in inter-disciplinary studies (Area Specific Competency).

XVi.

The ability to present one’s own work within the international Informatics Applications
environments orally, visually and in written forms (Area Specific Competency).

1: Little, 2. Partial, 3. Full
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