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Dersin Adi: Akilli Kontrol Sistemleri

Course Name: Intelligent Control Systems

Ders Uygulamasi, Saat/Hafta
Kod Yanyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
KON426E 8 3 3 0 0

Boliim / Program Kontrol ve Otomasyon Mithendisligi
(Department/Program) | (Control and Automation Engineering)
Dersin Tiirii Secmeli (Elective) Dersin Dili ingilizce
(Course Type) (Course Language) |(English)

Dersin Onkosullan
(Course Prerequisites)

KON 313 MIN DD veya(or) KON 313E MIN
DD

Dersin Mesleki Bilesene
Katkisi, %

Miihendislik/Mimar

Temel Mithendislik lik Tasarim Genel Egitim

(Basic Sciences

(Engineering Science) | (Engineering/Archit | (General Education)
and Math .
LC(():urse Catc:/g)ory ) ecture Design)
ontent, %
Y ’ i i %100 i

Akilli control sistemlerine giris. Temel dgrenme yontemleri. Optimizasyon teknikleri. Tek katmanli
yapay sinir aglari. Cok katmanli yapay sinir aglari. Hata geriye yayma algoritmasi. Yapay sinir aglart
. kullanarak kontrol. Bulanik kiimelerin temelleri. Bulanik kurallar ve bulanik muhakeme. Bulanik
DersinTanimi ¢ikarimmekanizmalarl. Bulanik mantik kullanarak kontrol. Genetik algoritmalar. Diger tiireve dayali

olmayan optimizasyon ydntemleri. M atlab yapay sinir aglart ve bulanik mantik ara¢ kutularmin tanitimi.

(Course Description)

Introduction to Intelligent Control Systems. Basic Learning Processes. Optimization Techniques. Single-
Layer Perceptrons. M ulti- Layer Perceptrons. Backpropagation Algorithm. Control Using Neural
Networks. Basics of Fuzzy Sets. Fuzzy Rules and Fuzzy Reasoning. Fuzzy Inference Systems. Control
Using Fuzzv Logic. Genetic Aleorithms. Other Derivative-Free Global Ontimization M ethods. Basic
Information on How to Use M atlab Neural Network and Fuzzy Logic Toolboxes.

Dersin Amaci

(Course Objectives)

Ogrencileri akilli kontrol sistemlerini analiz edebilmek ve tasarlayabilmek {izere egitmek

Ogrencileri akilh kontrol sistemlerinde yapay sinir aglari-bulanik mantik-genetik kontrol mithendisligi
araglarmi kullanmak tizere egitmek

Ogrencileri akilli kontrol sistemlerinin analiz ve tasarimimda uy gun bilgisayar yazihmlarmi kullanmak
icin egitmek

Kritik diisiince yeteneklerini gelistirme ve agik uglu problem ¢ozebilmeleri i¢in uy gulama imkant
saglamak

Ogrencilere grup calismas1 deneyimi kazandirmak

Ingilizce bilimsel rapor hazirlama uy gulamas saglamak

To train students to analy ze and design intelligent control systems.

To train students to use neural-fuzzy -genetic control engineering tools in intelligent control sy stems.
To train students to use relevant computer softwarein the analysis and design of intelligent control
systems.

To provide practice for developing critical thinking skills and solving open ended problems.

To provide experience for students to work in groups.

To provide practice in preparing scientific reports in English.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlay an 6grenciler;

1.Farkli 6grenme paradigmalar1 ve ydntemlerini bilme

2.0ptimizasyon ydntemleri hakkinda temel bilgiye sahip olma

3.Yapay sinir aglarmim temellerini ve bunlarin kontrol sistemlerinde kullanilmasini bilme

4.Bulanik kiimeler, bulanik bagmtilar ve bulanik muhakeme hakkinda temel bilgiye sahip olma
5.Bulanik ¢ikarim mekanizmalarinin esaslarini ve kontrol problemlerinin ¢oziimiinde bulanik mantik
kontrolorlerin nasil kullanildigini anlama

6.Yapay sinir ag1 ve bulanik mantiga dayali kontrolorlerin tasarimma 6zel yazilimlarin kullanimi
7.Tiireve dayali olmayan optimizasyon ydntemlerinin temel yapisini, 6zellikle genetik algoritmalart
bilmebecerilerini kazanir.




Studentswhosuccessfully completethiscoursewill be ableto

1. Knowdifferentlearningp aradigmsandmethods.

2. Knowsomebasicinformationaboutoptimizationmethods.

3. Knowthebasics of neuralnetworksand how they can be used in controlsy stems.
4. Havebasicinformationaboutfuzzy sets, fuzzyrelations, fuzzyreasoning.

controlproblems.
6. Usethespecialsoftwareforthedesign of neuralandfuzzy logiccontrollers.

5. Understandtheessense of fuzzyinferencesy stemsand how fuzzylogiccontrollersareused in thesolution of

7. Knowthebasicstructure of derivativefreeoptimizationmethods, in particulargeneticalgorithms.

DERS PLANI
DersinOg
Hafta Konular renme
Ciktilan
1 AKILLI KONTROL SISTEMLERINE GIRIS 1
2 OGRENME YONTEMLERI 1
3 OPTIMIiZASYON TEKNIKLERI 2
4 TEK KATMANLIYAPAY SINTR AGLARI, PERSEPTRON YAKINSAMA TEOREMI 3
5 COK KATMANLIYAPAY SINIR AGLARI, HATA GERIYE YAYMA ALGORITMASI 3
6 YAPAY SINIR AGLARI KULLANARAK KONTROL 3
7 MATLAB YAPAY SINIR AGI ARAC KUTUSU T ANITIMI 3,6
8 BULANIK KUMELER VE OZELLIKLERI 4
9 BULANIK KUMELER UZERINDE iSLEMLER, UYELIK FONKSIYONLARI 4
10 BULANIK BAGINTILAR 4
11 BULANIK MUHAKEME 4
12 BULANIK CIKARIM SISTEMLERI 5
13 BULANIK MANTIK KONTROLOR TASARIMI, MATLAB BULANIK MANTIK ARAC KUTUSU T ANITIMI 5,6
14 TUREVE DAYALI OLMAYAN GLOBAL OPTIMIZASYON YONTEMLERI, GENETIK ALGORITMALAR 7
COURSE PLAN
Course
Weeks Topics Learning
Outcomes

1 INTRODUCTION TO INTELLIGENT CONTROL SYSTEMS 1

2 LEARNINGPROCESSES 1

3 OPTIMIZATION T ECHNIQUES 2

4 SINGLE-LAYER PERCEPTRONS, PERCEPTRON CONVERGENCE THEOREM 3

5 MULTI-LAYER PERCEPTRONS, BACKPROPAGATION ALGORITHM 3

6 CONTROL USINGNEURAL NETWORKS 3

7 INTRODUCTION TO MATLAB NEURAL NETWORK TOOLBOX 3,6

8 FUZZY SET S AND THEIR PROPERTIES 4

9 OPERATIONSON FUZZY SET S, MEMBERSHIP FUNCTIONS 4

10 FUZZY RELATIONS 4

11 FUZZY REASONING 4

12 FUZZY INFERENCE SYSTEMS 5

13 FUZZY LOGIC CONTROLLER DESIGN 5,6

14 DERIVATIVE-FREE GLOBAL OPTIMIZATION METHODS, GENETIC ALGORITHMS 7




Dersin Kontrol ve Otomasyon Miihendisligi Ogrenci Ciktilanylailiskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait giktilar) Seviyesi
1|2 |3
1 Muhendislik, fen ve matematikilkelerini uygulayarak karmasik m Ghendislik problemlerini belirleme, X
formile etme ve ¢dzme becerisi.
2 Kiresel, kiltirel, sosyal, gevresel ve ekonomik etmenlerle birlikte 6zelgereksinimleri saglik, glivenlik ve X
refahigoz 6nline alarak ¢6zim UGreten mihendislik tasarimi uygulama becerisi.
X

3 Farklidinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik coziimlerinin
4q kuresel, ekonomik, cevresel ve toplumsalbaglamdaki etkilerini gozéninde bulundurarakbilinglikararlar
verme becerisi.

5 Uyeleribidikte liderlik saglayan, i shirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri X
planlayanve hedefleri karsilayan bir ekipte etkili bir sekilde calisma yetenegi becerisi.

6 Ozgiin deneygelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug gtkarmak icin miihendislik X
yargisinikullanma becerisi.
X
7 Uygun 6grenme stratejileri kullanarakihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi.
Olgek: 1: Az, 2:Kismi, 3:Tam
Relationship of the Course to Control and Automation EngineeringStudent Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
1 An ability to identify, formulate, and s olve complex engineering problems by a pplying principles of X
engineering, science, and mathematics.
An abilityto applyengineering design to produce solutions that meet s pecified needs with consideration X
2 of public health, safety, and welfare, as well as global, cultural, s ocial, environmental, and economic
factors.
X
3 An abilityto communicate effectively with a range of audiences.
An ability to recognize ethical and professionalresponsibilitiesin e ngineering situations and make
4q informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and sodetal contexts.
5 An ability to function effectively on a team whose members together provide leadership, create a X
collaborative andinclusive environment, establish goals, plan tasks, and meet objectives.
6 An abilityto develop and conduct appropriate experimentation, analyze andinterpret data, and use X
engineering judgment to drawcondusions.
X
7 An abilityto acquire and apply new knowledge as needed, using appropriate learning strategies.
Scaling:1:Little, 2: Partial, 3: Full
Tarih (Date) Boliim onayi (Departmental approval)
10.07.2019
Alternatif tablo formati6rnegi.
Relationship of the Course toControl and Automation EngineeringStudentOutcomes
Outcome 1 2 3 4 5 6 7
Level of Contribution 2 3 2 - 3 1 3
Scaling :1: Little 2: Partial 3: Full




Ders kaynaklari ve Bagari degerlendirme sistemi(Course materials and Assessment criteria)

Ders Kitabi
(Textbook)

1. Haykin S. ,’Neural Networks’M acmillan College Printing Company, New Jersey, 1994.

Diger Kaynaklar
(OtherReferences)

2.Jang J.S. ,Sun C.T., Mizutani E. , ‘Neuro-Fuzzy and Soft Computing’,PTR Prentice-
Hall,1997.

3.Engelbrecht A.P.,Computational Intelligence: An Introduction, John Wiley and Sons, 2007.
4..Alpaydin E. , Introduction to M achine Learning, The MIT Press, 2010.

5. Nguyen H.T. ,Prasad N.R. , Walker C.L. ,Walker E.A., ‘A First Course in Fuzzy and Neural
Control’,CRCPress, 2003.

6. Efe M.O.,Kaynak O., ‘Yapay Sinir Aglar1 Uy gulamalari’, Bogazici University Press, 2000.
7. Elmas C.,’Bulanik Mantik Denetleyiciler’, Seckin Yaymcilik, 2003.

Odevlerve Projeler
(Homework & Projects)

Ogrencilere bireysel olarak hazirlayacaklar1 2 ddev verilecektir.
Ogrencilere takimlar halinde final projesi verilecektir. Yazili bir rapor teslim etmeleri ve sozlii
sunum y apmalar1 beklenmektedir.

Students will be assigned 2 homeworks that they have to do individually.
Student teams will be assigned a final project. They have to submit a written report and make
an oral presentation.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Ogrencilere 6devlerde Matlab Kontrol, YSA, bulanik mantik, genetik algoritma arag
kutularindan ve SIMULINK programlarindan yararlanmalar1 6nerilmektedir.

Students are proposed to mak euse of M atlab Control, Neural Network, Fuzzy Logic and
GeneticAlgorithmT oolboxes and SIM ULINK programs for the Project.

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yiligi Sinavlari

1 %30
(Midterm Exams) &

Kisa Sinavlar
(Quizzes)

Odevler

0,
(Homework) 2 %20

Projeler

0,
(Projects) ! %20

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi

1 %30
(Final Exam) &
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