iTo
DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adn

Course Name

Sezgisel Arama ve Yapay Zeka

Heuristic Search and Artificial Intelligence

AKTS Ders Uygulamasi, Saat/Hafta
Kredisi Kredisi (Course Implementation, Hours/\Week)
Kodu Yariyih (Local (ECTS Ders Uygulama Laboratuar
(Code) (Semester) Credits) Credits) (Theoretical) (Tutorial) (Laboratory)
END 457
END 457E 8 3 4 3 0 -
Boéliim / Program Endiistri Mithendisligi
(Department/Program) (Industrial Engineering)
Dersin Tiirii Se¢meli Dersin Dili L
(Course Type) (Elective) (Course Language) Tarkee / Ingilizce
Turkish/English)
Dersin Onkosullari END 331/END 331E
(Course Prerequisites)
Dersin mesleki bilesene Temel Bilim Temel Miihendislik | Miihendislik Tasarim Insan ve Toplum Bilim
katkisi, % (Basic Sciences) (Engineering (Engineering Design) (General Education)
(Course Category Science)
by Content, %) 10% 30% 60%

Dersin icerigi

(Course Description)

Is diinyasindaki birgok problemin zorluk derecesi en iist seviyede (NP-Complete) kabul edilir. Bu
problemler klasik yontemlerle modellenebilir, ama ¢6ziimii hemen bulunamaz. Bu tiir
problemlerde, geleneksel optimizasyon yontemleri ya ¢oziim vermezler, ya da ¢dziimii uzun
siirede bulurlar. Sezgisel Arama yontemleri ile kisa siirede optimuma yakin bir sonug
bulunmaktadir.Bu ders, ilk asamada Sezgisel Arama yontemlerine detayli bir giris niteligi
tagimaktadir. Benzetim Tavlamasi, Tabu arama, Genetik Algoritma, Karinca Kolonisi ve Siirii
Zekas1 gibi tekniklere odaklamilacak ve diger yontemlerin de bir 6zeti verilecektir. Tkinci asamada
ise Yapay Zeka kavranina giris yapilacaktir ve Yapay Zeka'nin modellenmesini saglayan Oz
Diizenleyici Haritalar ve Bulanik Mantik yontemlerine giris yapilacaktir. Bu dersi alan dgrenciler
sezgisel yontemleri nerede ve nasil kullanabileceklerini 6grenmek yaninda, makale ¢aligmalari
sayesinde klasik yontemlerle sezgisel yontemlerin karsilastirmasini da 6greneceklerdir.

The difficulty levels of many real world problems in business are considered to be NP-
Complete. Utilizing conventional opitimization techniques in this type of problems either are
computationally expensive or do not yield to a result. However, utilizing Heuristic Search
algorithms, a near-optimum solution can be found in a short amount of time. This course firstly
provides a detailed introduction to Heuristic Search algorithms.Simulated Annealing, Tabu
Search, Genetic Algorithm, Ant Colony and Swarm Intelligence will be in the focus, but an
overview of other methods will also be given. Secondly, an the concepts of Artificial Intelligence
will be introduced. Additionally, two methods that provide modeling in Artificial Intelligence will
be introduced: Self-Organizing Maps and Fuzzy Logic. Attendees will gain knowledge of where
and how to use heuristic methods in addition to reading about comparisons with classical
algorithms in selected papers.

Dersin Amaci

(Course Obijectives)

Modern sezgisel yonetimlerin matematiksel temelini ve uygulama alanlarini tanitmak.
Sezgisel algoritmalarin modellenmesi {izerine bilgi vermek.

. To introduce a variety of heuristic methods with relevant mathematics and area of application.
. To give knowledge on developing heuristic algorithms.

1

2

3. Yapay Zeka ile ilgili yontemlerle ilgili temel bilgi vermek.

1

2

3. To provide fundamental information on Atrtificial Intelligence Techniques.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Ogrenciler su bilgi ve

(Students will be able
to:)

becerileri kazanacaktir:

Bu dersi basariyla bitiren Lisans 6grencileri agagidaki bilgi ve becerileri kazanir:

1. Sezgisel Eniyileme yontemlerine ne zaman basvurulacagini bilirler;

2. Yerel arama algoritmalari, ve Basit Sezgisellerin matematiksel yapisini ve kullanim
alanlarini 6grenirler.

Genetik Algoritmanin matematiksel yapisi ve kullanim alanlarini dgrenirler.

Karinca Kolonisi ve Siirli Zekasinin matematiksel yapist ve kullanim alanlarini dgrenirler.
Diger Popiilasyon Bazli Sezgisel Algoritmalar hakkinda genel bilgi edinirler.

Yapay Zeka yontemlerini ve Sezgisel Yontemlerin entegrasyonunu dgrenirler.
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B.Sc. students who successfully pass this course gain knowledge, skills and proficiency in the
following subjects

Use Heuristic optimization when needed;

Mathematics and application fields of Local search algorithms and Simple Heuristics,
Mathematics and application fields Genetic Algorithms,

Mathematics and application fields Ant Colony and Swarm Intelligence,

Overview of other Population Based Heuristic Methods

Artificial Intelligence Methods and their integration with Heuristic Search methods.

ouk~whE




Ders Kitab1 EI-G. Talbi, Metaheuristics: From Design to Implementation, John Wiley & Sons, New
(Textbook) York, 2009.
Diger Kaynaklar 1. D.E. Goldberg, Genetic Algorithms In Search, Optimization And Machine Learning,

(Other References)

Addison-Wesley Professional, New York, 1989.

2. C.R. Reeves. Modern Heuristic Techniques for Combinatorial Problems, John Wiley &
Sons, New York, 1993.

3. AP. Engelbrecht, Computational Intelligence: An Introduction, John Wiley&Sons,
England, 2002.

4. M. Clerc, Particle Swarm Optimization, John Wiley & Sons, New York,2006.

5. K.F. Doerner, M. Gendrau, P. Greistofter and W. Gutjahr, Metaheuristics: Progress in
Complex Systems Optimization, Operations Research/Computer Science Interfaces
Series, 2007.

6. M. Pirlot, J. Teghem,  Approximate Optimization Methods and Metaheuristics in
Operational Research, John Wiley & Sons, New York, 2011.

Odevler ve Projeler

(Homework &

Ogrencilerin dersi daha iyi dgrenmelerine yardim etmesi amaciyla dsnem boyunca bir tek
eniyileme problemi iizerinde uygulama projesi ve sunumu yapilacaktir (¢izelgeleme, kiimeleme,
siniflandirma, atama, en kisa yol, fabrika yerlegimi, vb.)

Projects) To help students for learning and comprehending the course material better, one optimization
problem will be chosen as a term project and a presentation (scheduling, clustering,
classification, assignment, shortest path, facility layout, etc.).

Laboratuar

Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Sinavlar 1 % 25
(Midterm Exams) (25 %)

Kisa Smavlar 2 %15
(Quizzes) (15 %)
Odevler

(Homework)

Projeler

(Projects)

Dénem Odevi/Projesi 1 % 20

(Term Paper/Project) (20 %)
Laboratuar Uygulamasi

(Laboratory Work)

Diger Uygulamalar

(Other Activities)

Final Sinavi 1 % 40

(Final Exam) (40 %)




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Sezgisel Eniyileme Gereksinimi Temel Konular ve Tepe Tirmanma Algoritmasi 1
2 Benzetim Tavlamasi 2
3 Tabu Arastirmasi 2
4 Degisken Komsuluk Arastirmasi 2,6
5 Genetik Algoritma 3,5
6 Genetik Algoritma ve Siirli Zekast 3,4,5
7 Parcacik Siirii Optimizasyonu 4,5
8 Karinca Kolonisi Optimizasyonu 4,5
9 Yapay Bagisiklik Sistemleri 5
10 Metasezgisellere Genel Bakis ve Yapay Zeka'ya Giris 1,2,3,4,5
11 Oz Diizenleyici Haritalar 6
12 Bulanik Mantik 6
13 Hibrid Algoritmalar 5,6
14 Doénem Projesi Sunumlari 1,2,3,4,5,6
COURSE PLAN
Course
Weeks Topics Outcome
s
1 Necessity of Heuristic Optimization - Fundamentals, Hill Climbing Algorithm 1
2 Simulated Annealing 2
3 Tabu Search 2
4 Variable Neighborhood Search 2,6
5 Genetic Algorithms 3,5
6 Genetic Algorithm and Swarm Intelligence 3,4,5
7 Particle Swarm Optimization 45
8 Ant Colony Optimization 4,5
9 Artificial Immune Systems 5
10 General Overview of Metaheuristics and Introduction to Artificial Intelligence 1,23,45
11 Self Organizing Maps 6
12 Fuzzy Logic 6
13 Hybrid Algorithms 5,6
14 Project Presentations 1,2,3,4,5,6




Dersin Endiistri Miihendisligi Programiyla liskisi

Katka
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
112 3
1 Matematik, fen bilimleri ve mithendislik ile ilgili bilgileri uygulama becerisi X
2 Deney tasarlama, uygulama ve verileri analiz edip yorumlama becerisi X
3 Ekonomik, toplumsal, politik, etik, saglik ve giivenlik, iiretilebilirlik ve siirdiirebilirlik gibi kisitlari X
dikkate alarak bir sistem, bir iiriin veya iiriin bileseni ya da bir siire¢ tasarlama becerisi
4 Cok disiplinli takimlar i¢inde ¢alisma yapma becerisi X
5 Miihendislik problemlerini belirleme, formiile etme ve ¢6zme becerisi X
6 Endiistri Miithendisligi mesleginin etik ilkelerini ve getirdigi sorumluluklart anlama X
7 Etkin iletisim kurma becerisi
8 Kiiresel anlamda miihendislik ¢oztimlerinin ekonomik, ¢evresel ve toplumsal etkilerini anlayabilmek X
icin gerekli egitim
9 Yasam boyu dgrenme becerisi
10 Cagdas konularla ilgili bilgi X
11 Miihendislik uygulamalari igin gerekli olan teknikleri, becerileri ve ¢agdas mithendislik araglarini X
kullanma becerisi
12 Is diinyasinda bilgisini uygulama becerisi X
13 Yonetim bilgi ve becerileri X
: Az, 2. Kismi, 3. Tam
Relationship between the Course and the Industrial Engineering Curriculum
Level of
Program Outcomes Contribution
1] 2 3
1 An ability to apply knowledge of mathematics, science, and engineering X
2 An ability to design and conduct experiments, as well as to analyze and interpret data X
3 An ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety, X
manufacturability, and sustainability
4 An ability to function on multidisciplinary teams X
5 An ability to identify, formulate, and solve engineering problems X
6 An understanding of professional and ethical responsibility X
7 An ability to communicate effectively
8 The broad education necessary to understand the impact of engineering solutions in a global, X
economic, environmental, and societal context
9 A recognition of the need for, and an ability to engage in life-long learning
10 A knowledge of contemporary issues X
11 An ability to use the techniques, skills, and modern engineering tools necessary for engineering X
practice.
12 Ability to apply his/her knowledge in business X
13 Knowledge and skills of management X
. Little, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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