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Dersin Icerigi
(Course Description)

30-60 kelime arasi

Medikal Karar Uretmeye Giris. Zaman Serileri icin Lineer Kestirim. Bir ve Iki-Boyutlu
Déniisiimler. Spektral Bilgi. Cok-Boyutlu Oznitelik Uzay1: Oznitelik Vektorlerinin Dagilimu.
Medikal Veriler igin Oznitelik Segimi. Medikal Veriler igin Istatistiksel Yontemler ve ROC
Analizi. Karar Analizi: Karar Yiizeyleri. Medikal Karar Uretmede Smiflayicilar. Yapay Sinir
Aglarinin Sinmiflayici Olarak Kullanimi ve Egitimi. Belirsizlik Altinda Medikal Karar Uretme.

Introduction to Medical Decision Making. Linear Prediction for Time Series. One and Two-
Dimensional Transforms. Spectral Information. Multi-Dimensional Feature Space: Distribution
of Feature Vectors. Feature Selection for Medical Data. Statistical Methods and ROC Analysis
for Medical Data. Decision Analysis: Decision Surfaces. Classifiers in  Medical Decision
Making. Artificial Neural Networks as Classifiers and their training. Decision Making Under
Uncertainty.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5
adet

1) Giiniimiizde gerek tek boyutta gerekse iki boyutta biyolojik verileri toplayan sistemlerde tip
doktorlarina destek saglayan yazilimlar bulunmaktadir ve her gegen giin bu yazilimlarin
giicii ve giivenilirligi artmaktadir.

2) Biyolojik verilerin bilgisayar destegi ile analizi, tip doktorlarinin hizli ve giivenilir hastalik
teshisi tiretmelerine ve dolayisiyla kliniklerin/hastanelerin daha verimli ¢aligmasina imkan
saglamaktadir.

3) Gelistirilen yapay zeka algoritmalar1 ile hastalarin evde bakimlar1 ve takipleri kolaylikla bir
merkezden kontrol edilebilecektir. Ders kapsaminda 6grencilere, biyolojik verilerin dogasini
dikkate alarak bu verileri isleyen ve analiz edip yorumlayan yapay zeka destekli medikal
karar iiretme algoritmalar1 anlatilacaktir.

4) Bilgisayar 6devleriyle, 6grencilere derste anlatilan teorik kavramlarin ve tekniklerin daha iyi
anlasilmasi saglanacaktir.

1) Medical systems acquiring biological data in one or two dimensions contain softwares that
support decisions of medical doctors. The robustness and reliability of these softwares are
increasing every day.

2) Computer aided analysis of biological signals will make possible the rapid and reliable
diagnosis of diseases and efficient use of the hospitals.

3) By the developed artificial intelligence algorithms, home-care and monitoring of patients
will be governed from a medical center. In this course, artificial intelligence based medical
decision making algorithms that analyze, process and interpret biological signals -
considering the signals’ nature- will be taught.

4) By computer simulation homeworks it is aimed to intensify students’ knowledge on the
theoretical concepts and techniques covered in the course.

Dersin Ogrenme
Ciktilarn

(Course Learning
Outcomes)

Maddeler halinde 4-9
adet

Bu dersi basariyla tamamlayan 6grenciler;

1) Medikal karar verme siireglerinde kullanilacak bir ve iki-boyutlu doniisiimler,

2) Cok-boyutlu 6znitelik uzayinda 6zniteliklerin se¢imi, 6znitelik vektdrlerinin dagilimi ve boyut
indirgeme,

3) Medikal verilerin istatistiksel metodlar ve ROC ile analizi,

4) Karar Analizi: Karar Yiizeyleri.

5) Siniflayici tasarima,

6) Yapay sinir aglari ile siniflayici tasarimi, aglarin egitimi,

7) Medikal karar tiretmede belirsizlik kuraminin kullanimi

hakkinda bilgi sahibi olacaklardir.




Students who pass the course will have knowledge on:

1) One and two-dimensional transforms in medical decision making.

2) Feature extraction in multi-dimensional feature spaces, distribution of feature
vectors, and dimension reduction.

3) Analysis of medical data by statistical methods and ROC.

4) Decision Analysis: Decision Surfaces.

5) Classifier designs.

6) Artificial neural networks used for classification, and training of neural networks.

7) Medical decision making under uncertainty.

Kaynaklar
(References)

En onemli 5 adedini
belirtiniz

[1] David V. K., Rajasekaran S., Pattern Recognition Using Neural and Functional Networks
(Studies in Computational Intelligence), Springer, 2nd edition 2010.
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[3] Mushlin S. B., Greene H. L., Decision Making in Medicine: An Algorithmic Approach,
Mosby, 3rd Edition 20009.

[4] Rakus-Andersson E., Yager R. R., Ichalkaranje N. and Jain L. C., Recent Advances in
Decision Making (Studies in Computational Intelligence), Springer, 2009.
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Odevler ve Projeler

(Homework &
Projects)

5 Dénem Odevi

5 Homeworks

Laboratuar
Uygulamalari

(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 Sinavlan = =
(Midterm Exams)

Kisa Smavlar - -
(Quizzes)

Odevler - -
(Homework)

Projeler - -
(Projects)

Dénem Odevi/Projesi 5 % 60
(Term Paper/Project) (60%)

Laboratuar Uygulamasi = =
(Laboratory Work)

Diger Uygulamalar = =
(Other Activities)

% 40
(40%)

Final Smmawv1 1
(Final Exam)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar

1 Medikal Karar Uretmeye Giris. 1

2 Zaman Serileri i¢in Lineer Kestirim. 1

3 Bir ve iki-Boyutlu Déniisiimler. 1

4 Spektral Bilgi. 1

5 Cok-Boyutlu Oznitelik Uzay1: Oznitelik Vektorlerinin Dagilim. 2

6 Cok-Boyutlu Oznitelik Uzay1: Oznitelik Vektorlerinin Dagilim. 2

7 Medikal Veriler i¢in Oznitelik Secimi. 2

8 Medikal Veriler igin [statistiksel Metotlar. 3

9 Medikal Veriler i¢in ROC Analizi. Karar Analizi: Karar Yiizeyleri. 3,4

10 Karar Analizi: Karar Yiizeyleri (devam). 4

11 Medikal Karar Uretmede Smiflayicilar. 5

12 Yapay Sinir Aglarinin Siniflayici Olarak Kullanimi ve Egitimi. 6

13 Yapay Sinir Aglarinin Siniflayici Olarak Kullanimi ve Egitimi. 6

14 Belirsizlik Altinda Medikal Karar Uretme. 7

COURSE PLAN
Course
Weeks Topics Outcomes

1 Introduction to Medical Decision Making. 1

2 Linear Prediction for Time Series. 1

3 One and Two-Dimensional Transforms. 1

4 Spectral Information. 1

5 Multi-Dimensional Feature Space: Distribution of Feature Vectors. 2

6 Multi-Dimensional Feature Space: Distribution of Feature Vectors. 2

7 Feature Selection for Medical Data. 2

8 Statistical Methods for Medical Data. 3

9 ROC Analysis for Medical Data. Decision Analysis: Decision Surfaces. 3,4

10 Decision Analysis: Decision Surfaces (continued). 4

11 Classifiers in Medical Decision Making. 5

12 Acrtificial Neural Networks as Classifiers and their training. 6

13 Artificial Neural Networks as Classifiers and their training. 6

14 Decision Making Under Uncertainty. 7




Dersin Bilisim Uygulamalar: Yiiksek Lisans Programuyla Tliskisi

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

Katki
Seviyesi

1

2

Lisans diizeyi yeterliliklerine dayali olarak, Bilisim Uygulamalar1 alaninda bilgilerini uzmanlik
diizeyinde gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi) (bilgi).

X

Biligim 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 farkli disiplin alanlarindan gelen bilgilerle
biitiinlestirerek yorumlayabilme ve yeni bilgiler olugturabilme (beceri).

Bilisim Uygulamalari alani ile ilgili karsilagilan sorunlari arastirma yontemlerini kullanarak
¢oziimleyebilme (beceri).

Vi.

Bilisim Uygulamalar1 alani ile ilgili uzmanlik gerektiren bir ¢aligmay1 bagimsiz olarak
yiriitebilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

Vii.

Bilisim Uygulamalari alani ile ilgili uygulamalarda karsilagilan ve 6ngdriillemeyen karmagsik
sorunlarin ¢éziimii i¢in yeni stratejik yaklasimlar gelistirebilme ve sorumluluk alarak ¢6ziim
iiretebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

viii.

Bilisim Uygulamalar1 alani ile ilgili sorunlarin ¢éziimlenmesini gerektiren ortamlarda liderlik
yapabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

Bilisim Uygulamalar1 alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir
yaklagimla degerlendirebilme ve 6grenmesini yonlendirebilme (Ogrenme Yetkinligi).

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

Xi.

Sosyal iligkileri ve bu iliskileri yonlendiren normlari elestirel bir bakis agisi ile inceleyebilme,
gelistirebilme ve gerektiginde degistirmek iizere harekete gecebilme (iletisim ve Sosyal
Yetkinlik).

Xii.

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

Xiii.

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

Xiv.

Bilisim Uygulamalar: alani ile ilgili konularda strateji, politika ve uygulama planlari 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 arasi1 calismalarda kullanabilme (Alana Ozgii Yetkinlik).

XVi.

Kendi ¢aligmalarini, Biligsim Uygulamalari alanindaki uluslararasi 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).

X

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).

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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