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Dersin Amaci

(Course Objectives)

Bu ders, insan beyninin ve sinir sisteminin dinamik isleyisini tanitarak ndrobilim bilgilerini
biyomedikal mihendislik uygulamalariyla iligkilendirmeyi ve biyosinyal analizi ile bilgisayar
destekli ydntemlerin nérobilim uygulamalarindaki kullanimini 6gretmeyi amaclar.

This course introduces the dynamic functioning of the human brain and nervous system, and
aims to relate neuroscience knowledge to biomedical engineering applications, with
emphasis on biosignal analysis and computer-assisted methods used in neuroscience
technologies.

Dersin igerigi

(Course Content)

Norobilimin temelleri, néroanatomi, norofizyoloji. Norodejeneratif ve rejeneratif bozukluklar.
Noral Sistemler icin EEG ve EOG analizi. Yapay zeka ve bilgisayar destekli teshiste nérobilim
tabanl yontemler. Nérolojik bozukluklar ve nérorehabilitasyon. Agri ve hareket bozuklugu
cerrahisinde néromodulasyon teknikleri.

Fundamentals of neuroscience, neuroanatomy, neurophysiology. Neurodegenerative and
regenerative disorders. EEG and EOG analysis for neural systems. Neuroscientific
approaches in artificial intelligence and computer aided diagnosis. Neurological disabilities
and neurorehabilitation. Neuromodulation techniques in pain and movement disorder

surgery.

Dersin Ogrenme Giktilar

(Course Learning Outcomes)

1. Norobilimin temel kavramlarini, néroanatomi ve noérofizyolojik sistemlerin yapi—fonksiyon
iligkilerini aciklar. [2.1]

2. Norolojik bozukluklarin dederlendiriimesinde kullanilan biyomedikal mihendisligi teknik ve
uygulamalarini tanimlar ve bu yontemlerin ¢calisma prensiplerini yorumlar. [2.1]

3. Yapay zeka ve bilgisayar destekli tani gozimlerinde kullanilan nérobilim uygulamalarini
analiz eder ve temel kullanim alanlarini agiklar. [4.1]

4. Norolojik kaynakli agri ve hareket bozukluklarinda uygulanan ndrorehabilitasyon ve
néromodulasyon tekniklerini agiklar ve klinik kullanim amaclarini degerlendirir. [2.1]

1. Explain the fundamental concepts of neuroscience and the structure—function relationships
of neuroanatomical and neurophysiological systems. [2.1]

2. Describe biomedical engineering techniques and applications used in the assessment of
neurological disorders and interpret the operating principles of these methods. [2.1]

3. Analyse neuroscience applications used in artificial intelligence and computer-assisted
diagnostic solutions and explain their main areas of use. [4.1]

4. Explain neurorehabilitation and neuromodulation techniques applied in neurological
conditions such as pain and movement disorders and evaluate their clinical purposes. [2.1]

Dersin ISCED Kategorisi

(ISCED Category of course)

52-Engineering
52- Muhendislik

Ders Kitabi
(Textbook)

'Yardimci1 Kaynaklar

(Other References)

* “Principles of Computational Modelling in Neuroscience", Sterratt, Graham, Gilles
Willshaw

* "Neuroscience, Exploring the Brain", M.F. Bear, B.W. Connors, M.A. Paradiso

* "Principles of Neural Science", E.R.Kandel, J. H. Schwartz, T.M. Jessell

« “Application of Biomedical Engineering in Neuroscience”, Sudip Paul




|COURSE PLAN (DERS PLANI)

Week Topics
(Hafta) (Konular)

1 Overview of the human body and physiological systems
Insan Viicudu ve Fizyolojik Sistemlere Genel Bakis

9 Brain anatomy ° Structures of the central and peripheral nervous systems
Beyin anatomisi * Merkezi ve periferik sinir sistemi yapilari

3 Brain physiology ¢ Neuron structure * Mechanisms of synaptic transmission
Beyin fizyolojisi * Noron yapisi ¢ Sinaptik iletim mekanizmalan

4 Ischemic stroke and neurological injury ¢ Introduction to animal models
Iskemik inme ve noérolojik hasar « Hayvan modellerine giris

5 Ischemic stroke animal models * Experimental approaches and ethical considerations
Iskemik inme hayvan modelleri - Deneysel yaklagimlar ve etik boyut

6 Noninvasive brain devices * Medical devices adapted for brain applications
Noninvazif beyin cihazlar « Beyne adapte edilen tibbi cihaz teknolojileri

7 Neurodegenerative and regenerative diseases * Neural tissue repair and regeneration
Norodejeneratif ve rejeneratif hastaliklar ¢ Sinir dokusu yenilenmesi

8 Introduction to brain imaging techniques (MRI, fMRI, PET, CT) * Basic classifications
Beyin goriintiileme tekniklerine giris (MRI, fMRI, PET, CT) * Temel siniflandirmalar

9 Evaluation of brain imaging data for neuroscience applications
Norobilimciler igin beyin goriintiileme verilerinin degerlendirilmesi

10 Introduction to EEG and EOG signals ¢ Biosignal analysis for neural systems
EEG ve EOG sinyallerine girig * Noral sistemler icin biyosinyal analizi

11 Artificial intelligence and computer-assisted diagnostic approaches * Use of neuroscience data
Yapay zeka ve bilgisayar destekli teshis yaklagimlari « Norobilim verisi kullanim
Neuroscientific basis of emotion, stress, and other neurological disorders

12 Duygu, stres ve diger norolojik bozukluklarin nérobilimsel temelleri

13 Neurodisability and neurorehabilitation ¢ Clinical applications
Noro engellilik ve nérorehabilitasyon ¢ Klinik uygulamalar

14 Neuromodulation in pain and movement disorders ¢ Current technologies and future trends
Agn ve hareket bozukluklarinda néromodiilasyon ¢ Giincel teknolojiler ve gelecek yonelimler




DERSIN DEGERLENDIRME SiSTEMi

(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) 5 30
Dénem Odevi / Projesi (Term Project)
: . |Derse Devam (Attendance)
Yanyil Igi
Calismalari |Seminer(Seminars)
Odevler (Homework)
(Semester -
Activities) Sunum (Presentations)
Arasinavlar (Midterm Exams) 2 40
Proje (Project)
'YARIYIL SONU SINAVI (FINAL EXAM) 1 30
Toplam (Total) 100
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is Yiikii (saat)
(Work - Load (h))

Ders Siiresi

(Lectures) 14 4
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(Final Exam (Preparation included)) 1 10
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