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Dersin Ad1

Course Name

Enerji Sistemlerinde Akilli Optimizasyon Yoéntemleri

Intelligent Optimization Methods for Energy Systems

Kodu Yariyih Kredisi AKTS Kredisi Ders Seviyesi
(Code) (Semester) (Local (ECTS Credits) (Course Level)
Credits)
BLU512 Giiz/Bahar 3 7,5 Y.L.
(Fall/Spring) (M.Sc.)

Lisansiistii Program Bilisim Uygulamalari
(Graduate Program) (Applied Informatics)
Dersin Tiirii Secmeli Dersin Dili Tiirkge/Ingilice
(Course Type) (Elective) (Course Language) | (Turkish/English)

Dersin Icerigi
(Course Description)

30-60 kelime aras:

Benzetilmis Tavlama Yaontemi, Tabu Aramas: Yontemi, Genetik Algoritmalar, Diferansiyel Gelisim
Yontemi, Pargacik Siiriisii Eniyilemesi, Armoni Aramasi Yontemi, Karinca Kolonisi Eniyilemesi, Yapay
Ar Kolonisi optimizasyonu, Yercekimsel Arama Algoritmasi, Elektrik iletim Sistemi Uygulamalari,
Elektrik Dagitim Sistemi Uygulamalar1, Akilli Sebeke Uygulamalart

Simulated Annealing Method, Tabu Search Method, Genetic Algorithms, Differential Evolution Method,
Partical Swarm Optimization, Harmoni Search Method, Ant Colony Optimization, Artificial Bee Colony
Optimization, Gravitational Search Algorithm, Electrical Transmission Systems Applications, Electrical
Distribution System Applications, Smart Grid Applications.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5

adet

1. Akilli optimizasyon yontemlerinin ve ilkelerinin 6grenilmesi.

2. Akilli optimizasyon yontemlerinin, sayisal eniyileme yontemlerine gore iistiin ve zayif yanlarmin
ogrenilmesi.

3. Akilli yontem tasarlamanin 6grenilmesi.
Elektrik fletim Sistemlerinde, Elektrik Dagitim Sistemlerinde, Akilli Sebekelerde bu yontemler
kullanilarak giincel problemlerin modellenmesi ve ¢oziilmesi.

Learning intelligent methods and their principles.

Learning advantages/disadvantages of intelligent methods to numerical methods.

Learning the design of intelligent methods.

Learning how to model problems in real world areas such as electrical power systems, electrical
distribution systems and smart grids, solving them.
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Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Maddeler halinde 4-9

adet

Bu dersi basariyla tamamlayan 6grenciler asagidaki bilgi ve becerileri kazanirlar

1.  Akilli optimizasyon yontemlerinin, tiirev tabanli sayisal eniyileme yontemlerine gore iistiin ve zayif
yanlari

Akilli optimizasyon yontemlerinin ¢alisma ilkeleri ve prensipleri

Co6ziim kiimesi, uygunluk degeri, caprazlama, degisinim kavramlart ve bunlarin belirlenmesi

Akilli eniyileme yontem parametrelerini belirleme kistaslari.

Elektrik gii¢ sistemi problemlerinde akilli yontemlerinin bir ¢6ziim araci olarak etkin bir sekilde
kullanilabilmesi

6. Yontemlerin performanslarin Karsgilastirilmasi ve iyilestirilmesi
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Students who pass the course will have the knowledge and ability of :
1. Advantages/disadvantages of intelligent optimization methods comparing to derivative based

numerical optimization methods.

Intelligent methods’ principles.

Concepts such as: population, fitness function, crossover, mutation, and their determination.
Criteria for determining the parameters of intelligent optimization methods.

Comparison and improvement of the performances of the methods.

CIEERCORND




Kaynaklar
(References)

En onemli 5 adedini belirtiniz

1. Lee, K.Y, El-Sharkawi, M.A.,2008, Modern Heuristic Optimization Techniques:
Theory and Applications to Power Systems, IEEE Press.

2. Goldberg, D., 1989, Genetic Algorithms in Search, Optimization and Machine
Learning, Addison-Wesley Professional

3. Eberhart, R. C., Shi, Y., Kennedy, J., 2001, Swarm Intelligence, Morgan Kaufman

Publishers

4.  Price, K. Storn, R. M., Lampinen, J. A., 2005, Differential Evolution: A Practical
Approach to Global Optimization, Springer
5. Dorigo, M., Stutzle, T., 2004, Ant Colony Optimization, MIT Press

Odevler ve Projeler

(Homework & Projects)

8 ODEV, 1 PROJE

8 HOMEWORKS, 1 PROJECT

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullanimm

(Computer Use)

PROGRAMLAMA DERSIN ANA BiLESENLERINDEN BiRiSi
OLACAKTIR. ODEVLER VE PROJE PROGRAMLAMA TABANLI

OLACAKTIR.

PROGRAMMING WILL BE ONE OF THE MAIN COMPONENTS OF THE
LECTURE. HOMEWORKS AND THE PROJECT WILL BE

PROGRAMMING BASED

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)

Yl i¢i Siavlan 1 % 20
(Assessment Criteria) (Midterm Exams) (20 %)

Kisa Sinavlar = =

(Quizzes)

Odevler 8 % 30

(Homework) (30 %)

Projeler - -

(Projects)

Dénem Odevi/Projesi 1 % 20

(Term Paper/Project) (20%)

Laboratuar Uygulamasi - -

(Laboratory Work)

Diger Uygulamalar = =

(Other Activities)

Final Sinavi 1 % 30

(Final Exam) (30%)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Akilli optimizasyon Yontemlerine Giris 1
2 Klasik Evrimsel Algoritmalar: Genetik Algoritmalar 1,234
3 Daha Yeni Yaklasimlar: Benzetilmis Tavlama 12,34
4 Tabu Aramas: Algoritmasi 1,2,3,4
5 Diferansiyel Gelisim Yontemi 1,2,3,4
6 Pargacik Siiriisii Eniyilemesi 1,2,3,4
7 Armoni Aramas: Yontemi 1,2,3,4
8 Karimnca Siiriisii Eniyilemesi 1,2,3,4
9 Yapay Ar1 Kolonisi Algoritmasi 1,2,3,4
10 Yergekimsel Arama Algoritmasi 1,2,3,4
11 Elektrik Gii¢ Sistemleri Uygulamalar: 5,6
12 Elektrik Dagitim Sistemleri Uygulamalar 5,6
13 Akill Sebeke Uygulamalar: 5,6
14 Proje Sunumlar 5,6
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to Intelligent Optimization Methods 1
2 Classical Evolutionary Algorithms: Genetic Algorithms 1,2,3,4
3 More Recent Approaches: Simulated Annealing 1,2,3,4
4 Tabu Search Algorithm 1,2,3,4
5 Differential Evolution Method 1,2,3,4
6 Particle Swarm Optimization 12,34
7 Harmony Search Method 1,2,3,4
8 Ant Colony Optimization 1,2,3,4
9 Artificial Bee Colony Algorithms 1,2,3,4
10 Gravitational Search Algorithm 1,2,3,4
11 Applications to Electrical Power Systems 5,6
12 Applications to Electrical Distribution Ssytems 5,6
13 Applications to Smart Grids 5,6
14 Project Presentations 5,6
Dersin Bilisim Uygulamalanr Yiiksek Lisans Programyla iliskisi
Katki
Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar) Seviyesi
11213
i Lisans diizeyi yeterliliklerine dayali olarak, Bilisim Uygulamalari alaninda bilgilerini uzmanlik X
diizeyinde gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi) (bilgi).
ii. Bilisim Uygulamalar1 alaninin iliskili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi). X
iii. Bilisim Uygulamalar1 alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri X
kullanabilme (beceri).
iv. Bilisim Uygulamalar1 alaninda edindigi bilgileri farkl disiplin alanlarindan gelen bilgilerle X
biitiinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme (beceri).
V. Bilisim Uygulamalar1 alani ile ilgili karsilagilan sorunlar1 arastirma yontemlerini kullanarak X
¢oziimleyebilme (beceri).
Vi. Bilisim Uygulamalari alani ile ilgili uzmanlik gerektiren bir ¢alismay1 bagimsiz olarak X
yiiriitebilme (Bagimsiz Caligsabilme ve Sorumluluk Alabilme Yetkinligi).
vii. | Bilisim Uygulamalar1 alani ile ilgili uygulamalarda karsilagilan ve dngdriilemeyen karmasik X
sorunlarin ¢6ziimii i¢in yeni stratejik yaklagimlar gelistirebilme ve sorumluluk alarak ¢6ziim
iiretebilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).
viii. | Bilisim Uygulamalar1 alani ile ilgili sorunlarin ¢éziimlenmesini gerektiren ortamlarda liderlik X
yapabilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).




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

Bilisim Uygulamalar1 alanindaki giincel gelismeleri ve kendi ¢aligmalarini, nicel ve nitel veriler
ile destekleyerek, alanindaki ve alan disindaki gruplara, yazili, s6zIi ve gorsel olarak sistemli
bicimde Tiirk¢e ve/veya Ingilizce olarak aktarabilme (Iletisim ve Sosyal Yetkinlik).

Xi.

Sosyal iligkileri ve bu iligkileri yonlendiren normlar1 elestirel bir bakis agis1 ile inceleyebilme,
gelistirebilme ve gerektiginde degistirmek iizere harekete gecebilme (lletisim ve Sosyal
Yetkinlik).

Xii.

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

Xiii.

Bilisim Uygulamalar1 alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve
duyurulmasi asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gbzeterek denetleyebilme
ve bu degerleri 6gretebilme (Alana Ozgii Yetkinlik).

Xiv.

Bilisim Uygulamalar 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 ¢dzme ve/veya uygulama
becerilerini, disiplinler arasi calismalarda kullanabilme (Alana Ozgii Yetkinlik).

XVi.

Kendi ¢alismalarini, Bilisim Uygulamalari alanindaki uluslararas: platformlarda, yazili, sozlii
ve/veya gorsel olarak aktarabilme (Alana 6zgii yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Applied Informatics Graduate (MS) Curriculum

Program Outcomes

Level of

Contribution

1

2

3

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

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

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

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

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

Vi.

The ability to carry out a specialist study related to Applied Informatics 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 Applied Informatics area and coming up with solutions while taking
responsibility (Competence to work independently and take responsibility).

Xl X| X| X| X|X| X

viii.

Fulfilling the leader role in the environments where solutions are sought for the problems
related to Applied Informatics 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 Applied Informatics area and one’s
own work to other groups in and out of Applied Informatics 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 Applied Informatics area (Communication and Social
Competency).

Xiii.

Paying regard to social, scientific, cultural and ethical values while collecting, interpreting,
practicing and announcing processes of Applied Informatics 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 Applied
Informatics 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 Applied Informatics
environments orally, visually and in written forms (Area Specific Competency).

1: Little, 2. Partial, 3. Full
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