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LiISANSUSTU DERS KATALOG FORMU
(GRADUATE COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Oriintii Tanima ve Analizi

Pattern Recognition and Analysis

Kodu Yariyih Kredisi AKTS Kredisi (CDI?)LSFSS:\CZ\?Z:)
(Code) (Semester) | (Local Credits) | (ECTS Credits)
BBL514E Bahar 3 7.5 Y.L
(Spring) (M.Sc.)

Lisansiistii Program Bilgisayar Bilimleri
(Graduate Program) (Computer Science)
Dersin Tiirii Dersin Dili Ingilizce
(Course Type) (Course Language) | (English)

Dersin icerigi
(Course Description)

30-60 kelime arasi

Giris, matematiksel altyap1 tekrari; Oriintii tammanin temelleri; Olasilik dagilimlar1; Regresyon
icin lineer modeller; Smiflandirma icin lineer modeller; Yapay Sinir Aglari; Cekirdek
Yontemleri;  Spars Cekirdek Yontemleri; Cizgesel Modeller; Karigim modelleri ve EM;
Stirekli Bagimli Degiskenler; Modellerin Birlestirilmesi;  Sirali veri;  Yaklagik olarak
cikarsama; Ornekleme yontemleri

Introduction, mathematical preliminaries; Pattern Recognition basics; Probability Distributions;
Linear Models for Regression; Linear Models for Classification; Neural Networks; Kernel
Methods; Sparse Kernel Machines; Graphical Models; Mixture Models and EM; Continuous
Latent Variables ; Combining Models; Sequential Data; Approximate Inference; Sampling
Methods

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5

Bu ders 6grencilere makine 6grenmesini/oriintii tanimada kullanilan yontemleri matematiksel
olarak daha derin bir sekilde 6gretecektir. Ogrenciler kendi yazacaklari programlarla ve
aragtirma ile pratik ve teorik tecriibe kazanacaklardir.

adet

This course will provide a deeper theoretical understanding of methods and issues in machine
learning/pattern recognition. Students will also gain theoretical and practical experience through
programming exercises and projects.

Dersin Ogrenme
Ciktilar1

(Course Learning
Outcomes)

Maddeler halinde 4-9

Bir problemin ¢dziimii igin Oriintii tanima yontemi dnerebilme

Degigik oriintii tanima yontemlerinin performanslarini analiz edebilme

Degigik oriintii tanima yontemlerinin sonuglarini birlestirebilme

Degisik Oriintii tanima ydntemlerininin teorik ve algoritmik olarak nasil ¢alistiklarini
anlayabilme

Bir oriintii tanima yonteminde degisiklik yaparak yeni problemlere uyarlayabilme
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Ability to propose a pattern recognition method for a specific problem

Ability to analyze performance of different pattern recognition methods

Ability to combine outputs of different pattern recognition methods

Ability to understand the theoretical foundations and workings of different pattern
recognition methods

5. Ability to modify a pattern recognition method to solve a new problem.
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Kaynaklar

(References)

En onemli 5 adedini belirtiniz

[1] Bishop, C., 2006. Pattern Recognition and Machine Learning, Springer.

[2] Alpaydin, E., 2004 .Introduction to Machine Learning (Adaptive Computation and
Machine Learning), The MIT Press.

[3] Duda, O.R., Hart, E. R, Stork, D. G., 2000. Pattern Classification, 2nd Edition,
Wiley.

Odevler ve Projeler

(Homework & Projects)

Hw1:Probability, Bayes Learning

Hw2:Parametric Methods, Multivariate Methods, Dimensionality Reduction
Hw3:Support Vector Machine, Multilayer Perceptron

Ogrenilen Yontemlerin Hepsini Iceren Dénem Projesi

Hw1:Olasilik, Bayes Ogrenmesi

Hw2:Parametrik Yontemler, Cok Boyutlu Yontemler, Boyut Azaltma
Hw3:Support Vector Machine, Yapay Sinir Ag1

Course Project Using Possibly All Methods Learned

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Matlab Ve Java’da Uygulamalar

Matlab And/Or Java Programming

Diger Uygulamalar -
(Other Activities)
Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlan 1 % 20
(Assessment Criteria) (Midterm Exams) (20 %)
Kisa Sinavlar
(Quizzes)
Odevler 3 % 40
(Homework) (40 %)
Projeler 1 % 20
(Projects) (20 %)
Dénem Odevi/Projesi
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinavi 1 % 20
(Final Exam) (20 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Girig, matematiksel altyap1 tekrari; 12,45
2 Oriintii tanimanin temelleri; 12,45
3 Olasilik dagilimlari; 12,45
4 Regresyon i¢in lineer modeller; 12,45
5 Siniflandirma igin lineer modeller; 12,45
6 Yapay Sinir Aglari; 12,45
7 Cekirdek Yontemleri; 12,45
8 Spars Cekirdek Yontemleri; 12,45
9 Cizgesel Modeller; 12,45
10 Karisim modelleri ve EM; 1,2,4,5
11 Siirekli Bagimh Degiskenler; 1,2,4,5
12 Modellerin Birlestirilmesi; 3
13 Siral verti; 1,2,45
14 Yaklasik olarak ¢ikarsama; Ornekleme yontemleri 1,2,45
COURSE PLAN
Course
Weeks Topics Outcomes

1 Introduction, mathematical preliminaries; 12,45

2 Pattern Recognition basics; 1,2,4,5

3 Probability Distributions; 1,2,4,5

4 Linear Models for Regression; 1,245

5 Linear Models for Classification; 12,45

6 Neural Networks; 1,2,4,5

7 Kernel Methods; 1,2,4,5

8 Sparse Kernel Machines; 12,45

9 Graphical Models; 12,45
10 Mixture Models and EM; 12,45
11 Continuous Latent Variables ; 1,2,4,5
12 Combining Models; 3

13 Sequential Data; 1,245
14 Approximate Inference; Sampling Methods 12,45




Dersin Bilgisayar Bilimleri Doktora Programyla iliskisi

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

1123

i Yiiksek lisans yeterliliklerine dayali olarak, Bilgisayar Bilimleri alanindaki giincel ve ileri
diizeydeki bilgileri 6zgiin diislince ve/veya arastirma ile uzmanlik diizeyinde gelistirebilme,
derinlestirebilme ve Bilgisayar Bilimleri alanina yenilik getirecek 6zgiin tanimlara ulagabilme

(bilgi).

ii. Bilgisayar Bilimleri alaninin iligkili oldugu disiplinlerarasi etkilesimi kavrayabilme; yeni ve
karmasgik fikirleri analiz, sentez ve degerlendirmede uzmanlik gerektiren bilgileri kullanarak X
Ozgiin sonuglara ulagabilme (bilgi).

iii. Bilgisayar Bilimleri alanindaki yeni bilgileri sistematik bir yaklasimla degerlendirebilme ve
kullanabilme (beceri).

iv. Bilgisayar Bilimleri alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama
gelistirebilme ya da bilinen bir diisiince, yontem, tasarim ve/veya uygulamayi farkli bir alana
uygulayabilme, 6zgiin bir konuyu arastirabilme, kavrayabilme tasarlayabilme, uyarlayabilme ve
uygulayabilme (beceri).

V. Yeni ve karmagik diigiincelerin elestirel analizini, sentezini ve degerlendirmesini yapabilme
(beceri).

vi. Bilgisayar Bilimleri alan ile ilgili ¢aligmalarda arastirma yontemlerini kullanabilmede tist diizey
beceriler kazanmig olma (beceri).

vii. Bilgisayar Bilimleri alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama
gelistiren ya da bilinen bir diislince, yontem, tasarim ve/veya uygulamay: farkli bir alana
uygulayan 6zgiin bir ¢aligmay1 bagimsiz olarak gergeklestirerek alanindaki ilerlemeye katkida
bulunabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

viii. ] Bilgisayar Bilimleri alan1 ile ilgili en az birer adet bilimsel makaleyi ulusal ve uluslararasi hakemli
dergilerde yayinlayarak veya 6zgiin bir yapit iireterek ya da yorumlayarak alanindaki bilginin X
sinirlarint genisletebilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

iX. Ozgiin ve disiplinlerarasi sorunlarin ¢dziimlenmesini gerektiren ortamlarda liderlik yapabilme
(Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

X. Yaratict ve elestirel diisiinme, sorun ¢6zme ve karar verme gibi tist diizey zihinsel stiregleri
kullanarak Bilgisayar Bilimleri alam ile ilgili yeni diisiince ve yontemler gelistirebilme (Ogrenme X
Yetkinligi).

Xi. Sosyal iligkileri ve bu iligkileri yonlendiren normlari elestirel bir bakis agisiyla inceleyebilme,
gelistirebilme ve gerektiginde degistirmeye yonelik eylemleri yonetebilme (Iletisim ve Sosyal
Yetkinlik).

xii. | Uluslararasi platformlarda, uzman kisiler ile Bilgisayar Bilimleri alanindaki konularin
tartisilmasinda 6zgiin goriislerini savunabilme ve Bilgisayar Bilimleri alanindaki yetkinligini
gosteren etkili bir iletigim kurabilme (7letisim ve Sosyal Yetkinlik).

xiii. | Bilgisayar Bilimleri alanindaki bilimsel, teknolojik sosyal veya kiiltiirel ilerlemeleri tanitarak,
yasadig1 toplumun bilgi toplumu olma ve bunu siirdiirebilme siirecine katkida bulunabilme (Alana
Ozgii Yetkinlik).

xiv. | Bilgisayar Bilimleri alani ile ilgili karsilagilan sorunlarin ¢6ziimiinde stratejik karar verme
siireglerini kullanarak islevsel etkilesim kurabilme (4lana Ozgii Yetkinlik).

xv. | Bilgisayar Bilimleri alani ile ilgili konularda karsilagilan toplumsal, bilimsel, kiiltiirel ve etik
sorunlarin ¢6ziimiine katkida bulunabilme ve bu degerlerin gelisimini destekleyebilme (Alana
Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Computer Science Graduate (PhD) Curriculum

Program Outcomes

Level of

Contribution

1

2

3

Developing and intensifying the current and high-level knowledge in the Computer Science
area with the use of original thinking and/or research processes and in a specialistic level, based
upon the competency in M.S. level (knowledge).

X

Grasping the inter-disciplinary interaction related to the area of Computer Science; reaching
original results by using the specialistic knowledge in analyzing, synthesizing and evaluating
new and complex ideas (knowledge).

The ability to evaluate and use new information in the area of Computer Science with a
systematical approach (skill).

Developing a new idea, method, design and/or application which brings about innovation in the
area of Computer Science; or, applying a conventional idea, method, design and/or application
to a different environment; researching, grasping, designing and applying an original subject
(skill).

The ability to critically analyze, synthesize and evaluate the new and complex ideas (skill).

Vi.

Acquiring the most developed skills about using the research methods in studies in the
related to the area of Computer Science (skill).

Vii.

Contributing to the progress in the area of Computer Science by independently carrying out a
study which uses a new idea, method, design and/or application which brings about innovation
in the area; or, applying a conventional idea, method, design and/or application to a different
environment (Competence to work independently and take responsibility).

viil.

Expanding the limits of knowledge in the area of Computer Science by publishing at least one
scientific article in an international peer reviewed journal and/or creating or interpreting an
original work (Competence to work independently and take responsibility).

Fulfilling the leader role in the environments where solutions are sought for the original and
inter-disciplinary problems (Competence to work independently and take responsibility).

Developing new ideas and methods related to Computer Science by making use of high level
intellectual processes such as creative and critical thinking, problem solving and decision
making (Learning Competence).

Xi.

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

Xil.

The ability to establish effective communication with experts in the international
environments to discuss the subjects related to Computer Science and to defend original
opinions, showing one’s competency in the area of Computer Science (Communication and
Social Competency).

Xiii.

Contributing to the society’s state and progress towards being an information society by
announcing and promoting the technological, scientific and social developments in the area of
Computer Science (Area Specific Competency).

Xiv.

Ability to establish effective communication in solving the problems faced in the area of
Computer Science, by using the strategic decision making processes (Area Specific
Competency).

XV.

Contributing to the solution of social, scientific, cultural and ethical problems related to
Computer Science and promoting the development of these values (Area Specific Competency).

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Sienature)
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