2023 - 2024 / BLGS05 - Biomedical Signal and Image Processing / Biomedical Signal and Image Processing

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Biomedical Signal and Image Processing / Biomedical Signal and Image Processing

Ders Kodu / Course Code

BLG505

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Master with Thesis / Master with Thesis

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 0.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00

Hours For Week (Laboratory)

Dersin Verildigi Yl / Year

1

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Biyomedikal isaretler ve goruntllerin dzellikleri, isaret ve gérinti islemede kullanilan

donlsum yontemleri, girilth giderimi, filtreleme yontemleri, dogrusal ve dogrusal olmayan

boyut indirgeme teknikleri, istatistiksel, sekilbilimsel ve uzamsal 6znitelik ¢ikarim
yontemleri, egiticili ve egiticisiz 6grenme yontemleri, yari-egiticili, topluluk ve derin
o6grenme yontemleri gibi konular bu dersin igerigini olusturmaktadir.

Bu ders, biyomedikal veriler Uzerinde ileri seviye sayisal isaret isleme, gorunti isleme,
Orintl tanima ve makine 6grenmesi yéntemlerinin 6gretilmesini amaglamaktadir.
Ogrenciler, matematiksel, bilimsel ve hesapsal analiz yeteneklerini bu alandaki
uygulamalara yonelik olarak gelistirme firsati bulacaklardir. Dersin temel amaci,

ogrencilerin biyomedikal verileri analiz etme becerilerini ve bu alandaki yontemleri etkili bir

sekilde kullanabilme yeteneklerini artirmaktir.

This course covers topics such as the characteristics of biomedical signals and
images, transformation methods used in signal and image processing, noise removal,
filtering techniques, linear and nonlinear dimensionality reduction techniques,
statistical, morphological, and spatial feature extraction methods, supervised and
unsupervised learning methods, semi-supervised, ensemble, and deep learning
methods.

The aim of this course is to teach advanced digital signal processing, image
processing, pattern recognition, and machine learning methods on biomedical data.
Students will have the opportunity to enhance their mathematical, scientific, and
computational analysis skills specifically for applications in this field. The main
objective of the course is to improve students' ability to analyze biomedical data and
effectively utilize the methods in this field.

igerigi / Content

"Biyomedikal isaret ve Gériintii isleme" dersi, tibbi gériintiileme cihazlarindan elde edilen
verilerin analizi ve islenmesi Gizerine odaklanir. Ogrenciler, MRI, CT ve ultrason gibi
gorintileme teknikleriyle elde edilen verilerin nasil islenecegini ve analiz edilecegini
ogrenirler. Goruntu isleme algoritmalan ve teknikleri Gizerine odaklanarak, tibbi
goruntulerin iyilestiriimesi, 6zellik gikarimi ve tibbi teshis icin kullanilabilir hale getiriimesi
saglanir. Ayrica, biyomedikal isaret isleme konulari da ele alinir; EEG, EKG ve EMG gibi
biyomedikal sinyallerin islenmesi ve analizi Gzerinde durulur. Bu ders, 6grencilere
biyomedikal miihendisligi ve tip alanlarinda ¢alisanlar icin gerekli olan temel bilgi ve
becerileri saglar.

"The Biomedical Signal and Image Processing" course focuses on the analysis and
processing of data obtained from medical imaging devices. Students learn how to
process and analyze data obtained through imaging techniques such as MRI, CT, and
ultrasound. By focusing on image processing algorithms and techniques, the course
aims to enhance medical images for feature extraction and enable their use in medical
diagnosis. Additionally, topics in biomedical signal processing are covered,
emphasizing the processing and analysis of biomedical signals such as EEG, EKG,
and EMG. This course provides students with the fundamental knowledge and skills
required for those working in the fields of biomedical engineering and medicine.




Onerilen Diger Hususlar / Yok None

Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen John L. Semmlow, “Biosignal and Medical Image Processing”, CRC Taylor and Francis, John L. Semmlow, “Biosignal and Medical Image Processing”, CRC Taylor and
Kaynaklar / Books / Materials / 2008. Francis, 2008.

Recommended Reading

Kayvan Najarian, Robert Splinter, “Biomedical signal and image processing”, CRC Taylor | Kayvan Najarian, Robert Splinter, “Biomedical signal and image processing”, CRC

and Francis, 2005.

Taylor and Francis, 2005.

Sergio Cerutti, Carlo Marchesi, “Advanced Methods of Biomedical Signal Processing”, Sergio Cerutti, Carlo Marchesi, “Advanced Methods of Biomedical Signal Processing”,
IEEE Press Series on Biomedical Engineering, 2011.

IEEE Press Series on Biomedical Engineering, 2011.

Ogretim Uyesi (Uyeleri) / Faculty

Member (Members)
OGRENME CIKTILARI / LEARNING OUTCOMES
1 ()Qgrfr?i?llelﬁr’ tibbi gérintuleme cihazlarindan elde edilen verileri isleme tekniklerini ve algoritmalarini Students learn techniques and algorithms to process data obtained from medical imaging devices.
2 Ogrenciler, tibbi gorunttleri iyilestirmek ve 6zellik gcikarmak igin goriintl isleme tekniklerini Students can apply image processing techniques to enhance medical images and extract features.

uygulayabilirler.

3 EEG, EKG ve EMG gibi biyomedikal sinyallerin islenmesi ve analizi Gizerine temel bilgi ve beceriler Fundamental knowledge and skills are gained on processing and analyzing biomedical signals such
kazanilir. as EEG, EKG, and EMG.

4 Ogrenciler, tibbi gériintiilerin analizi ve islenmesi yoluyla teshis ve tani destek sistemlerini Students can understand diagnostic and decision support systems through the analysis and
anlayabilirler. processing of medical images.

5 Ogrenciler, gercek diinya problemlerini cdzmek icin biyomedikal isaret ve gériintii isleme tekniklerini Students gain the ability to apply biomedical signal and image processing techniques to solve real-

uygulayabilme yetenegi kazanirlar.

world problems.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Biyomedikal isaret ve gortntiilerin elde edilmesi ve karakteristikleri
Acquisition and characteristics of biomedical signals and images
. . gretim Yont N _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 isaretlerin istatistiksel karakteristiklerinin analizi (Momentler, giig,
enformasyon, ilinti...)
Analysis of statistical characteristics of signals
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Sayisal isaret isleme temelleri, drnekleme, nicemleme
Fundamentals of digital signal processing, sampling, quantization
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Frekans analizi, Donligim yontemleri |: DFT, DCT, STFT
Frequency analysis, Transformation methods I: DFT, DCT, STFT
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Doénusum yontemleri II: Dalgacik donlisimu

Transformation methods Il: Wavelet transform
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Gorintu isleme temelleri
Image processing basics
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Gorintl islemede gurilti giderimi, filtreleme ve pekistirme yontemleri
Noise removal, filtering and enhancement methods in image
processing
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Vize
Midterm Exam
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 isaret ve gériintiilerin egiticili 6renme ydntemleriyle analizi (Yapay
Sinir Aglan)
Analyzing signals and images with supervised learning methods
(Artificial Neural Networks)
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
10 Boyut azaltma ve dogrusal/dogrusal olmayan dénlsum ydntemleri
Dimension reduction and linear/nonlinear transformation methods
. . gretim Yont N -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Biyomedikal isaret ve goruntuler icin 6riinti tanima ve makine

o6grenmesinin temelleri

Fundamentals of pattern recognition and machine learning for
biomedical signs and images
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 isaret ve gériintiilerin egiticisiz 6grenme yéntemleriyle analizi
Analysis of signals and images with unsupervised learning methods
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 isaret ve gériintiilerin egiticili 6renme ydntemleriyle analizi
Analysis of signals and images with supervised learning methods
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 isaret ve gériintiilerin yari-egiticili, topluluk ve derin 6grenme
yontemleriyle analizi
Analyzing signals and images with semi-instructional, ensemble and
deep learning methods
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Final Sinavi
Final Sinavi
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 72.00 72.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 1.00 1.00
Final Sinavi / Final Examination 1 76.00 76.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 1.00 1.00
Toplam / Total: 4 150.00 150.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 150.00/25.00 = 6.00 ~ 6.00 / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 150.00 / 25.00 = 6.00 ~ 6.00
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilar / Program Outcomes
Hzailifg QUERES 111 (112113 (114|115 [ 116 | 1.1.7 [ 1.1.8 | 1.1.9 [1.1.10(1.1.11[1.1.12|1.1.13|1.1.14 [1.1.15

1.0grenciler, tibbi gériintiileme
cihazlarindan elde edilen
verileri isleme tekniklerini ve
algoritmalarini 6grenirler. / 4 5 4 4 5 5 5 4 3 4 4 5 4 4 4
Students learn techniques and
algorithms to process data
obtained from medical imaging
devices.

2.0grenciler, tibbi gériintiileri
iyilestirmek ve 6zellik ¢cikarmak
icin gorunti isleme tekniklerini
uygulayabilirler. / Students can 5 4 4 4 3 4 5 5 5 4 4 5 4 5 4
apply image processing
techniques to enhance medical
images and extract features.

3.EEG, EKG ve EMG gibi
biyomedikal sinyallerin
islenmesi ve analizi Uzerine
temel bilgi ve beceriler
kazanilir. / Fundamental 4 4 4 4 4 4 4 5 3 5 4 5 5 4 4
knowledge and skills are
gained on processing and
analyzing biomedical signals
such as EEG, EKG, and EMG.

4.0grenciler, tibbi gériintiilerin
analizi ve islenmesi yoluyla
teshis ve tani destek
sistemlerini anlayabilirler. /
Students can understand 4 4 4 5 4 4 5 3 4 4 5 5 5 4 5
diagnostic and decision
support systems through the
analysis and processing of
medical images.

5.0grenciler, gergek diinya
problemlerini gzmek igin
biyomedikal isaret ve gorinti
isleme tekniklerini
uygulayabilme yetenegi

kazanirlar. / Students gain the 4 4 4 4 5 4 4 5 4 4 4 5 4 5 5
ability to apply biomedical
signal and image processing
techniques to solve real-world
problems.

Katki Dlzeyi / Contribution Level : 1-Cok Diisuk / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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