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Dersin Adi: Tibbi Enstrimantasyon, Tasarim ve

Uygulamalari

Course Name: Medical Instrumentation, Design and
Applications

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
EHB 445 8 3 6 2 - 2
Bo6liim / Program Elektronik ve Haberlesme Miihendisligi
(Department/Program) | (Electronics and Communication Engineering )
Dersin Tirii Secimli (Elective) Dersin Dili Tirkce
(Course Type) (Course Language) | (Turkish)
Dersin Onkosullan EHB262/EHB262E Minimum DD, EHB315/EHB315E Minimum DD
(Course Prerequisites)
Temel Bilim ve Miihendislik/Mimar
Dersin Mesleki Bilesene | njatematik Temel Miihendislik Ik Tasarim Genel Egitim
Katkist, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Cateogory and Math) ecture Design)
by Content, %) 10 20 20 -

Dersin Tanimi

Tip elektroniginde temel kavramlar: Tip elektroniginde hasta yalitimi, tibbi cihazlarin
korunmasli. Biyolojik isaret (elektrokardiyogram, elektropletismogram vb.) Olcim
diizenekleri. Tip elektroniginde fotoelektrik diizenler. Biyolojik isaretlerin bilgisayar
ortaminda benzetimi. Biyolojik isaretlerin bilgisayara aktarimi. Bilgisayar ortaminda
biyolojik isaretlerin gercek zamanda siziilmesi ve gortintiilenmesi. Biyolojik isaretlerin
bilgisayar ortaminda analizi. Biyolojik isaretlerin iletimi ve saklanmasi. Tip
elektroniginde uzaktan 6lgme:Telemetri, nesnelerin interneti.

(Course Description)

Basic concepts in medical electronics: Patient isolation and protection of equipments
in medical electronics. Biological signals (electrocardiogram, electroplethysmogram,
etc.) measurement equipments. Photoelectric measurement equipments in medical
electronics. Transfer of biological signals to the computer. Digital filtering and
monitoring of biological signals in real-time. Computer aided analysis of biological
signals. Transmission and storage of biological signals. Remote measurement in
medical electronics: Telemedicine, internet of things.

Dersin Amaci

1. Biyolojik isaretlerin viicut tizerinden dogru ve givenli bir bicimde alinmasi.
2. Sayisal isaret isleme metotlari ile islenip analiz edilmesi.
3. Gorlntilenmesi ve saklanmasi konularinda donanim ve yazilim gelistirme.

(Course Objectives)

1. Acquiring biological signals from the body safely and truly.
2. Processing and analyzing with digital signal processing methods.
3. Visualizing and storing by developing hardware and software.

Dersin Ogrenme
Ciktilan

I. Tibbi enstrumantasyon tasariminin temelleri hakkinda yeterli bilgi.

II. Biyolojik isaretleri gesitli tipte dénustirtciler/ elektrotlar ile algilama, bilgisayara
alma, isleme, glirtiltlisiz gorintiileme ve iletme becerisi.

l1l.Biyolojik isaretlerin analizi.

(Course Learning
Outcomes)

. Sufficient knowledge about basics of medical instrumentation design

. Ability of sensing, measuring, processing, visualizing without noise, interpreting
and transmitting of biological signals with various transducers, electrodes.

[ll. Ability of analyzing biological signals.




Dersin

Hafta Konular Ogrenme
Ciktilan
1 ESP8266 nesnelerin interneti (loT) modulindn kullanimi, Raspberry Pi 3 (RPi3) gomli |
Linux karti.
2 Linux terminal komutlari ve python’da programlama. Il
3 Python dilinde RPi3 lizerinde aygitlara ulasim ve PyQT kitlphanesi. Il
4 Deney 1’in 6n galismasi olarak enstrumantasyon kuvvetlendiricisi ve uygulamalari. I
5 Deney 1: Elektrokardiyogram veya fotopletismogram verilerinin viicut Gzerinden |
alinmasi.
6 Deney 2’nin 6n galismasi olarak loT modilinin igindeki ADC ve wifi’in kullanimi. loT I
Uzerinde kosacak veri toplama programi yazilimi.
7 Deney 2: loT kullanilarak gom{ill Linux kartina wifi tizerinde suni veya gercek biyolojik I
isaretlerin gonderilmesi,
8 Deney 3’Gin 6n ¢alismasi olarak PyQt kiitliphanesi ile gorsel araglarin (ekran, button, ) I
olusturulmasi,
9 Deney 3: Gomlu Linux kartina wifi ile gelen biyolojik verilerin gercek zamanda grafiksel I
olarak gorintiilenmesi,
10 Deney 4’in 6n galismasi olarak MATLAB programi veya numpy kitiphanesi kullanilarak I
slizge¢ parametrelerinin belirlenmesi,
Deney 4: Gomlu Linux kartina wifi ile gelen biyolojik veriler Gzerinde sayisal stizgeglerle
11 ol . ” Il
50Hz sebeke giriltisinin yok edilmesi,
12 Deney 5’in 6n ¢alismasi olarak Elektrokardiyogram/Fotoopletismogram tzerinde R "
tepelerini bulan algoritmanin yazilmasi,
13 Deney 5: Gomlu Linux kartina wifi ile gelen biyolojik verilerin saklanmasi, ekranda "
gorintilenmesi ve nabzin bulunmasi,
14 Telafi deneyleri LILII
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 T.he usage of Internet of Things (IoT) module and Raspberry Pi 3 (RPi3) embedded |
Linux card.
2 Linux terminal commands, Python programming. Il
3 Accessing the devices on RPi3 by using the Python programs and the usage of the I
PyQT library.
4 Preliminary study for Experiment 1: Instrumentation amplifiers and their |
applications.
Experiment 1: Acquisition of electrocardiogram and photoplethysmogram data from
5 the body. !
6 Prelimingry study for Experiment.Z.: }Jsage of ADC and wifi of the loT module. I
Programing the loT for data acquisition.
7 E?(periment 2: Transmission of artificial or real biological signals to the embedded I
Linux card using the wifi of the IoT.
8 Preliminary s’gudy for Experiment 3: Creation of visual objects (such as screen, I
button) by using PyQt library.
9 Experiment 3: Real'time monitoring of biological data transmitted via WiFi of the loT I
to the embedded Linux card.
10 Preliminary study for Experiment 4: Determination of filter parameters using Matlab I
program or Numpy library.
11 Experimeqt 4: I?Ii_mina)ting 50Hz noise on biological data received via WiFi in real- I
time by using digital filters.
12 Preliminary study for Experiment 5: Coding the algorithm that detects the R peak I
locations on the Electrocardiogram and/or photoplethysmogram.
13 Experiment 5: Stqrgge of biological data (received via WiFi) in the embedded Linux I
card, and determining heart rate.
14 Makeup Lab. LI, I




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilariyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi

112 |3
Miihendislik, fen ve matematik ilkelerini uygulayarak karmagsik miihendislik problemlerini belirleme, X
formiile etme ve ¢ozme becerisi.
Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, giivenlik ve X
refahi gbz 6nline alarak ¢oziim Greten miihendislik tasarimi uygulama becerisi.
Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢6ztimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6niinde bulundurarak bilingli kararlar X
verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri X
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak igin miihendislik
yargisini kullanma becerisi. X
Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi. X

Relationship of the Course to Electronics and Communication Engineering Student Outcomes

Level of
Program Student Outcomes Contribution
1 2 3

An ability to identify, formulate, and solve complex engineering problems by applying principles of X
engineering, science, and mathematics.
An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic X
factors.
An ability to communicate effectively with a range of audiences. X
An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic, X
environmental, and societal contexts.
An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives. X
An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use X
engineering judgment to draw conclusions.
An ability to acquire and apply new knowledge as needed, using appropriate learning strategies. X
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