2025 - 2026 / 9105035102012 - Digital Data Acquisition Systems and Data Analysis / Digital Data Acquisition Systems and Data Analysis

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Digital Data Acquisition Systems and Data Analysis / Digital Data Acquisition Systems and Data Analysis

Ders Kodu / Course Code

9105035102012

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Second Cycle / Second Cycle

Ders Akts Kredi / ECTS 8.00
Haftalik Ders Saati (Kuramsal) / 3.00
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

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Farkl fiziksel 6lgiim yontemlerini iceren belirli amaca yonelik temel bir veri toplama
sisteminin segimi ve tasarlanmasi hakkinda bilgi ve beceri kazandirmak. Elde edilen
verileri analiz ederek yaptigi galismanin sonuglarini standartlara uygun sekilde raporlamayi
o6gretmek.

The goal of the course is to give the student knowledge and experience to select and
design simple digital data acquisition system for a given application, based on different
physical measurement principles.

igerigi / Content

Genel veri toplama sisteminin yapisi, 6lgme sisteminin dinamik ve statik 6zellikleri, 6lgme
sistemindeki bozukluklar ve bunlari engellemin yontemleri, hata ve belirsislik analizi,
sicaklik, akis, hareket, tork, 1sinim, seviye, basing sensor ve trasduserlerin yapisi, filtreler,
sinyal igleme, 6lglim sisteminin glvenirligi, glivenlik énlemleri ve standartlar, endistri
standardi yazim kullanarak veri toplamak, kaydetmek. MATLAB ve LabVIEW kullanarak
veri analizi, sonuclarn gorsel ve yazili olarak raporlanmasi. Sensdrlerin ve dlgi aletlerinin
kalibrasyonu.

General data acquisition system principles, static and dynamic characteristics of
measurement systems, disturbances in measurement systems and protections against
these, error and uncertainty analysis, temperature, flow, motion, torque, radiation,
level, mass, pressure sensors and transducers. Filters, signal processing,
measurement reliability, safety systems and standards Digital data acquisition using
the industry standard software. Data analysis and signal processing using MATLAB
and LabVIEW. Calibration of Measuring Sensors and Instruments.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

1.Measurement and instrumentation : theory and application, Alan S. Morris, Reza
Langari, ISBN 978-0-12-381960-4, 2011

2.Robert B. Northrop, Introduction to Instrumentation and measurements, 2nd ed, CRC
press ISBN 0-8493-3773-9.

3.John P. Bentley, Principles of Measurement Systems, Fourth Edition 2005, Pearson
Education Limited, ISBN 0 130 43028 5.

1.Measurement and instrumentation : theory and application, Alan S. Morris, Reza
Langari, ISBN 978-0-12-381960-4, 2011

2.Robert B. Northrop, Introduction to Instrumentation and measurements, 2nd ed,
CRC press ISBN 0-8493-3773-9.

3.John P. Bentley, Principles of Measurement Systems, Fourth Edition 2005, Pearson
Education Limited, ISBN 0 130 43028 5.




Ogretim Uyesi (Uyeleri) / Faculty Yrd. Dog. Dr. Mustafa Engin
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Dogru 6l¢iim yapan yiiksek performansli veri toplama sistemini tasarlar. Develop integrated, high performance data acquisition systems that produce accurate measurements.
2 Belirlenen uygulama igin dogru transduserleri ve veri toplama sisteminin kritik 6zelliklerini belirler. Ldpepr;itci:fgﬁtgﬁ.necessary JEEEIEE T A G2 S Sl ER 07 i Gl SIS Sysism (ol [EiaLEy
3 Ensdustri standarti veri toplama yaziliimlarini kullanarak yiksek dogrulukta élgim yapar. Make highly accurate measurements using industry standard data acquisition software.

4 MATLAB’de veri analizi ve sunumu icin basit fonksiyonlar yazar. Write simple functions in MATLAB for data analysis and data presentation.

5 Olgiim sisteminden elde ettigi verileri raporlar Writing technical report about collected and analyzed data

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teknikleri/Teaching Methods On Hazirlik / Preliminary

Teorik Dersler / Theoretical Uygulama Lab

Techniques

Olgme birimleri, 6lgme sisteminin elemanlari, uygun 6l¢i aletinin
secimi, Ol¢l aletlerinin statik 6zellikleri; dogruluk ve dlgme belirsizligi,
hassasiyet, tolerans, 6l¢iim araligi, dogrusallik, ¢ozunurlik, duyarhilik.
Olcii aletlerin dinamik dzellikleri.

Measurement units, elements of a measurement system, choosing
appropriate measuring instruments, Static characteristics of
instruments; Accuracy and measurement uncertainty, precision,
tolerance, range, linearity, resolution, sensitivity of measurement.
Dynamic characteristics of instruments.

gretim Yo "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;ll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary

Technigues

Olgii aletleri ve sensérlerin kalibrasyonu, kalibrasyonun ve
kalibrasyon ortaminin denetim ilkeleri. Kalibrasyon zinciri ve takip
2 edilebilirligi ve kalibrasyon kaydi.

Measurement Uncertainty; Sources of systematic error, reduction of
systematic errors, quantification of eystematic errors, sources and
treatment of random errors, Sources and treatment of random errors,
Statistical analysis of measurements subject to random errors,
combined effect of systematic and random errors.

gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:g;i\r’:; Methods On Hazirlik / Preliminary

Technigues

Olgme belirsizligi; sistematik hatanin kaynaklari, sistematik hatanin
boyutlandirimasi, rastgele hatalarin kaynaklar ve énlenmesi, rastgele

3 hatalara gore dlgumlerin istatistiksel analizi, sistematik ve rastgele
hatalarin ortak etkileri.
Calibration of Measuring Sensors and Instruments; Principles of
calibration, control of calibration environment, calibration chain and
traceability, calibration records
. . Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Te?knikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Elektrik test 6lcu aletleri; analog ve sayisal 6lcu aletleri, asilaskop ve
4 bilgisayar tabanl osilaskoplar.
Electrical test instruments; Analog multimeters, digital multimeters,
digital ossilascopes, computer-based ossiloscopes.
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Degisken donustiiren devreler, kdpri devreleri, kdpri devresi ile
5 direng, endiiktans, kapasite 6lgimi. Akim , gerilim, frekans ve faz

acisi 8lgim yéntemleri.

Variable conversion elements, Bridge circuits, resistance
measurement, inductance measurement, capacitance measurement,
current measurement, frequency measurement, phase
measurement.
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Sensor teknolojileri; kapasitif sensorler, direngsel sensérler, manyetik
sensorler, hall-effect sensorler, piezoelectrik transduserler, gerilme
gostergeleri, piezoesistif sensorler, optik sensorler, ultrasonic
transducerle, micro ve nano sensoér teknolojileri

Sensor technologies; Capacitive sensors, resistive sensors, magnetic
sensors, hall-effect sensors, piezoelectric transducers, strain gauges,
piezoresistive sensors, optical sensors, ultrasonic transducers,
microsensors.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Sicaklik ve Isinim élgiimi; termocouple, RTD, termistor, yar iletken
sensdrler ile sicaklik 6lgimu. Bimetal termostatlar ve akilli elektronik
transducerler ile sicaklik 8lgimu. Pironometre ile 1sinim élcimi, dar,
genis ve segici bandli pironometreler, iki renkli pironometreler.
Sicaklik ve isinim élcerlerin kalibrasyonu.

Temperature and radiation measurement; thermocouple, RTD,
Thermistors, Semiconductor Devices temperature sensors. Optical
Pyrometer, Radiation Pyrometers, Narrow-band radiation pyrometers,
Two-color pyrometer, Selected waveband pyrometer, bimetallic
thermostat, Fiber-Optic Temperature Sensors, intelligent temperature
-measuring transdusers.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Ara sinav

Midterm

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Basing 6lgiimi; kapasitive fiber optik ve elektronik basing sensorleri
ile basing 6l¢glimi. Fark basincinin dlgtilmesi ve uygun sensoérin
secilmesi, basing sensorlerinin kalibrasyonu.

Pressure Measurement; Capacitive, fiber-optic electronic Pressure
sesors, high-pressure measurement, intelligent pressure transducers,
differential pressure-measuring devices, selection of pressure
sensors, calibration of pressure sensors.

10

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Akis dlcerler; degisken ylizeyli, pozitif yer degistirmeli, tiirbin tipi,
elektromanyetik, Vortex-Shedding , ultrasonik, akilli akis dlgerlerin
yapilari ve kullanimi. Uygulamaya uygun sensérun secilmesi, akis
Olcerlerin kalibrasyonu.

Flow measurement; Variable area, positive displacement, turbine
meters, electromagnetic, vortex-shedding, ultrasonic, Intelligent
flowmeters, choice between flowmeters for particular applications and
clibration of flowmeter.
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11

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Kitle, kuvvet ve tork 6lgciimi; elektronik load cell ile kitle 6lgimii,
accelemoterin kullanimi, vibrating wire sensor ile kuvvet dlgimu, tork
Olglim diizenekleri, seviye dlgerler. Yer degistirme 6lculmesi;
Direngsel potansiyometre, LVDT, degisken kapasitanslh ve
endiktansh transduserler. Gerilme gdstergeleri, piezoelectric
transducerler, doner yerdegistirmenin dlgiimesi, hiz tranducerlerin ve
ivme olcerlerin gikiglarinin kullanilarak acisal yerdegistirmenin
6lgiimu, Fotonic sensorler, temazsiz optik sensorler, Rotary
potansiyometreler, proximity sensérleri,

Mass, force, and torque measurement; Electronic Load cell, force
measurement using accelerometers and vibrating wire sensor.
Torque measurement.

12

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Hizve ivme 6lgimi, hiz ve ivme sensdrleri, hiz ve ivme sensdrlerinin
secimi ve kalibrasyonu. Titresim transducerleri, se¢imi ve
kalibrasyonu.

Seviye o6l¢iimu; basing dlgen sensorleri kullanarak seviye dlgimd,
kapasitif, ultrasonik, mikrodalga, radiometrik, titresimli, laser ve akill
seviye sensorlerinin kullanimlari. Seviye sensorlerinin uygulamaya
gore secimi ve kalibrasyonu.

Velocity measurement; Integration of output of an accelerometer ,
conversion to rotational velocity, calibration of velocity measurement
sensors, Selection of Accelerometers, Calibration of Accelerometers.
Vibration Measurement, Calibration of Vibration transducers.

Level measurement; Using pressure-measuring devices for level
measurement. Capacitive Devices, ultrasonic Level Gauge ,
microwave sensors, radiometric sensors, vibrating Level Sensor,,
laser and intelligent level-measuring instruments. Choice between
different level sensors, calibration of Level Sensors.

13

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Olgme guvenirligi ve guvenlik; karmasik 6lgiim veri toplama
sisteminin glvenirliginin belirlenmesi, kullanilan yazilimlarin
guvenirligi. Guvenirligin artinlmasi igin yapilmasi gerekenler.
Givenlik, IEC 61508 6lgim sistemlerinde glvenlik standartlari, 6lgim
sistemlerinin giivenli olarak tasarlanmasi.

Measurement reliability and safety systems; Laws of reliability in
complex system, improving measurement system reliability, software
reliability, safety systems, IEC 61508 safety standarts, design of a
Safety System.
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14

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Isaret isleme; analog ve sayisal gostergeler, kayit ¢ihazlarn ve
goruntuleme cihazlari. Veri toplayicinin segimi. Uygun sensér ve
transduserlerin veri toplayiciya baglanmasi. Ornekleme ve kayit
sikliklarinin belirlenmesi. Olglilen verilerin garafiksel veya tablo olarak
raporlanmasi. Verilerin grafiksel gésteriminde egri fitting tekniklerinin
kullanimi, dogrusal enkiigiik-kareler, Quadratic least-squares,
polynomial least-squares regression yontemleri, egri fitting
yonteminin glivenirlik ve koralasyon testleri.

Signal processing; Analogue filters, digital filters. Display, recording,
and presentation of measurement data. Presentation of data, tabular
and graphical presentation of data, fitting curves to data points on a
graph, regression techniques, Linear least-squares regression,
Quadratic least-squares regression, polynomial least-squares
regression, confidence tests in curve fitting by least-squares
regression, correlation tests.

15

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yoéntem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Bilgisayar destekli veri toplama yontemleri, LabVIEW programinin
veri toplama ve sonugclarin grafiksel gdsterimi, veri toplama sisteminin
simulasyonu. LabVIEW ve MATLAB programlarini kullanarak
toplanan verilerin bilgisayar aktariimasi ve analizinin yapilmasi.

Computer-based data acquisition, introduction to graphical
programming in LabVIEW , data acquisition using LabVIEW and ata
analisis with MATLAB. Other software tools for laboratory data
acquisition,

16

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yéntem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Final sinavi

Final examination
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nii)l/tlaér 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 Nun¥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:

719




IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

S e et eEes Number | Duration Work Load

(Hours) (Hour)
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 40.00 40.00
Proje Hazirlama / Project Preparation 1 50.00 50.00
Final Sinavi / Final Examination 1 3.00 3.00
Proje Sunma / Project Presentation 1 1.00 1.00
Ev Odevi / Homework 5 10.00 50.00
Ara Sinav / Midterm Examination 1 3.00 3.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 50.00 50.00
Derse Katilim / Attending Lectures 14 3.00 42.00

25 160.00 239.00

Toplam / Total:

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 239.00/30.00 = 7.97 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 239.00 / 30.00 = 7.97 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Learning Outcomes 1111112 (113|114 (115|116 | 1.1.7

1.Dogru 6lgiim yapan yiksek
performansli veri toplama
sistemini tasarlar. / Develop
integrated, high performance 3 1 1 5 1 1 4
data acquisition systems that
produce accurate
measurements.

2.Belirlenen uygulama igin
dogru transduserleri ve veri
toplama sisteminin kritik
ozelliklerini belirler. / Identify
the necessary transducers and
critical specifications of data
acquisition system for
particular application.

3.Ensdiistri standarti veri
toplama yazililimlarini
kullanarak yuksek dogrulukta
Olglim yapar. / Make highly 5 2 1 2 3 3 4
accurate measurements using
industry standard data
acquisition software.

4.MATLAB'de veri analizi ve
sunumu igin basit fonksiyonlar
yazar. / Write simple functions 5 5 5 3 4 5 5
in MATLAB for data analysis
and data presentation.

5.0lglim sisteminden elde ettigi
verileri raporlar / Writing
technical report about collected
and analyzed data

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