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Dersin Adi: Denizcilik Uygulamalari igin Algilayici

Course Name: Sensor Systems for Maritime

Sistemleri Applications
Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester) | (Local Credits)| (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) | (Tutorial) (Laboratory)
DEN 3xx 5 3 5 3 - -
B6liim / Program Gemi ve Deniz Teknolojisi Mihendisligi
(Department/Program) | (Shipbuilding and Ocean Engineering)
Dersin Tiirii SECMELI (MT) Dersin Dili ingilizce
(Course Type) ELECTIVE (ED) (Course Language) | (English)
Dersin Onkosullan )
(Course Prerequisites)
Temel Bilim ve .. . ... | Muhendislik/Mimarn ours
Dersin Mesleki Bilesene Matematik Temel I\./Iuher.1d|sllk ik Tasarm Genel Egitim
Katkisi, % (Basic Sciences (Engfneermg (Engineering/Archit (Gene.ral
(Course Category by and Math) Science) ecture Design) Education)
Content, %)
5 15 80 -
Bu ders, gemi mihendisliginde kullanilan algilayici sistemlerinin teme

Dersin Tanimi

(Course Description)

prensiplerini, calisma mekanizmalarini ve uygulamalarini tanitir. Mekanik, termal
akis, optik, elektromanyetik, kimyasal, biyolojik algilayicilar ile radar, LiDAR vg
giyilebilir cihazlar gibi ileri algilayici teknolojileri ele alinir. Gurultd, belirsizlik
kalibrasyon, algilayici flizyonu ve algilayici teknolojilerindeki gelecek egilimled
konular islenir. Ders, robotik, otonom sistemler, saglik, cevresel izleme v¢g
endistriyel otomasyon gibi alanlarda hem teorik bilgi hem de pratik uygulamalar
vurgular.

This course introduces the fundamental principles, operating mechanisms, and
applications of sensor systems used in marine engineering. It covers a wide range
of sensor types including mechanical, thermal, flow, optical, electromagnetic
chemical, biological, and advanced sensing technologies such as radar, LiDAR, and
wearable devices. Topics also include noise, uncertainty, calibration, sensoqf
fusion, and future trends in sensor technologies. The course emphasizes both
theoretical understanding and practical applications in areas such as robotics
autonomous systems, healthcare, environmental monitoring, and industria
automation.

Dersin Amaci

(Course Objectives)

1. Farkh algilayici tiplerinin temel prensiplerini ve calisma mekanizmalarin
anlamak.

2. Algilayici sistemleri uygulamalari icin gerekli donanim ve yazilim bilgilerin
kazandirmak.

3. Farkli uygulamalar icin uygun algilayici sistemlerini degerlendirme ve se¢gmsd
becerisi kazandirmak.

4. Algilayici sistemleriyle ilgili arastirma ve gelistirme ¢alismalarina katilabilecek
temel yetenekleri kazandirmak.

1. To provide an understanding of the fundamental principles and operating
mechanisms of different sensor types.

2. To develop knowledge of hardware and software tools required for sensof
system applications.




3. To equip students with the ability to evaluate and select suitable sensorl
systems for different applications.

4. To prepare students with the basic skills necessary to engage in research and
development activities related to sensor systems.

Dersin Ogrenme
Ciktilan

(Course Learning

1. Farkli algilayici tiplerinin temel prensiplerini ve ¢calisma mekanizmalarini
aciklayabilmek,

2. Algilayici sistemlerini tasarimlarinda kullanacak yazilim ve donanim bilgisine
sahip olmak,

3. Farkh algilayici sistemlerini degerlendirip uygulamalar igin uygun olanini
secebilmek,

4. Algilayici sistemleriyle ilgili arastirma g¢alismalarina katilabilecek temel
yeteneklere sahip olmak

1. Explain the fundamental principles and operating mechanisms of differeny
sensor types,

Outcomes) ) )
2. Acquire the hardware and software knowledge required to use sensor systemg
in designs,
3. Evaluate different sensor systems and select the most suitable one for specifia
applications,
4. Develop the basic skills necessary to participate in research studies related ta
sensor systems.
DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan
1 Denizcilikte Algilayici Uygulamalarina Giris 1
2 GUraltd, Belirsizlik ve Kalibrasyon 1-2
3 Olgiim Turleri 1
4 Piezoelektrik Algilayicilar 1-2
5 Mekanik ve Ataletsel Algilayicilar 1-2
6 Akis ve Termal Algilayicilar 1-2
7 Doppler Tabanh Algilayicilar 1-2
8 Elektro-Optik Algilayicilar 1-2-3
9 Kimyasal ve Biyolojik Algilayicilar 1-3
10 Konumlandirma Sistemleri (GPS, UGB) 1-2-3
11 Elektromanyetik ve Elektriksel Algilayicilar 1-2-3
12 Radar, Sonar ve LiDAR 1-2-3
13 Gelismis Algilayici Sistemleri (IMU, Stereo Kamera, AVS) 1-3-4
14 Denizcilikte Algilayici Uygulamalarinin Gelecek Egilimleri 3-4
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction to Maritime Sensor Applications 1
2 Noise, Uncertainty, and Calibration 1-2
3 Measurement Types 1
4 Piezoelectric Sensors 1-2
5 Mechanical and Inertial Sensors 1-2
6 Flow and Thermal Sensors 1-2




Doppler Based Sensors 1-2
Electro-Optical Sensors 1-2-3
9 Chemical and Biological Sensors 1-3
10 Positioning Systems (GPS, UWB) 1-2-3
11 Electromagnetic and Electrical Sensors 1-2-3
12 Radar, Sonar, and LiDAR 1-2-3
13 Advanced Sensor Systems (IMU, Stereo Cameras, AVS) 1-3-4
14 Future Trends and Applications in Maritime Sensor Applications 3-4
Dersin Gemi ve Deniz Teknolojisi Miithendisligi Ogrenci Ciktilanyla iliskisi
Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar) Seviyesi
12| 3
1 Mihendislik, fen ve matematik ilkelerini uygulayarak karmagsik miihendislik problemlerini belirleme, X
formiile etme ve ¢6zme becerisi.
2 Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglk, glivenlik ve X
refahi gbz 6niine alarak ¢6zim treten mihendislik tasarimi uygulama becerisi.
3 Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi.
Mihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mithendislik ¢6zimlerinin
4 kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz dniinde bulundurarak bilingli kararlar X
verme becerisi.
5 Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
6 Ozgiin deney gelistirme, yiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak icin miihendislik X
yargisini kullanma becerisi.
7 Uygun 68renme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi. X
Olgek: 1:Az, 2:Kismi, 3:Tam
Relationship of the Course to Shipbuilding and Ocean Engineering Student Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
1 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 X
2 of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.
3 An ability to communicate effectively with a range of audiences.
An ability to recognize ethical and professional responsibilities in engineering situations and make
4 informed judgments, which must consider the impact of engineering solutions in global, economic, X
environmental, and societal contexts.
5 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.
6 An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use X
engineering judgment to draw conclusions.
7 An ability to acquire and apply new knowledge as needed, using appropriate learning strategies. X

Scaling: 1: Little, 2:Partial, 3:Full




Tarih (Date)

Béliim onayi (Departmental approval)

Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi J. Fraden, Handbook of modern sensors: physics, designs, and applications,

(Textbook) Fifth edition. icinde SpringerLink Blicher. Cham Heidelberg New York
Dordrecht London: Springer, 2016. doi: 10.1007/978-3-319-19303-8.
C. W. De Silva, Sensor systems: fundamentals and applications. Boca Raton:
Taylor & Francis, CRC Press, 2017.

Diger Kaynaklar P. D. Groves, Principles of GNSS, inertial, and multisensor integrated

(Other References)

navigation systems, 2nd ed. icinde GNSS technology and application series.
Boston: Artech house, 2013.

J. G. Webster ve H. Eren, Ed., Measurement, Instrumentation, and Sensors
Handbook: Electromagnetic, optical, radiation, chemical, and biomedical
measurement, 2. ed. Boca Raton, Fla.: CRC Press, 2014.

Odevler ve Projeler
(Homework &
Projects)

5 6dev, 1 dénem projesi

5 homeworks, 1 term project

Laboratuar
Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Kodlama ve gizim icin yazilim kullanilacaktir.
Ayrica, 6grenciler 6devler ve dénem projesi igin bilgisayar, gdmili system ve
yazilim kullanimina tegvik edilmektedir.

Software will be used for coding and drawing.
Furthermore, students are encouraged to use computers, embedded systems
and software for homeworks and term project.

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Adedi
(Quantity)

Faaliyetler
(Activities)

Genel Nota Katki, %
(Effects on Grading,
%)

Yil igi Sinavlar

(Midterm Exams) 1 10

Kisa Sinavlar (Quizzes) - -

Odevler
(Homework)

Projeler
(Projects)

Doénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi (Laboratory
Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)



https://doi.org/10.1007/978-3-319-19303-8




DERS YUKU HESAPLAMA FORMU

Okyanus
Dersin Dersin | . Dersin Dersin ECTS
Dersin Kod DTMXXXE Ok hg1/0 Ingili 3 7.5
I “ Adi . uryazarligi/Ocean Dili netlizce Kredisi Kredisi
Literacy
*Tam lisansisti programlarinda verilen dersler igin sabittir
Hafta 1 2 3 4 |5 6 7 8 9 10 11 12 13 14 15 16 17 | TOPLAM
Saat
Kazanilan 1
Beceri (Ciktilar) |1 1,2 |1 2' 1,2 1,2 |1,2 1,2,3 1,3 1,23 11,23 (1,23 1,3,4 3,4
Haftalik Ders
3 3 3 3 |3 3 3 3 3 3 3 3 3 3 42
(Saat)
Laboratuvar
(Saat)
Uygulama
(Saat)
Dersle ilgili Sinif
disi Etkinlikler |3 3 3 3 |3 3 3 5 3 3 3 3 10 10 58
(Saat)




Sinavlar ve

Sinava Hazirlk | 0 0 o |lo 10 |o 0 0 0 10 20
(Saat)
Toplam 120
6 6 6 6 |6 16 |6 8 6 13 13
Saat
D
ets ) ) 120/24
Degerlendirme | 5 sinav (%10), Odevler (%20), Proje (%20) Final sinavi (%50)
=5

Sistemi




Ders Ciktilari

Bu dersi basariyla tamamlayan lisans 6grencileri asagidaki konularda bilgi, beceri ve yetkinlik kazanirlar;

Farkl algilayici tiplerinin temel prensiplerini ve ¢alisma mekanizmalarini agiklayabilir.
Algilayici sistemlerini tasarimlarinda kullanacak yazilim ve donanim bilgisine sahip olur.

Farkli algilayici sistemlerini degerlendirip uygulamalar igin uygun olanini segebilir.

Algilayici sistemleriyle ilgili arastirma galismalarina katilabilecek temel yeteneklere sahip olur.

PONPE

Tarih

Formu Hazirlayan

Formu Onaylayan




