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Dersin Tanimi

(Course Description)

Bu ders, giidiim ve navigasyonun temel prensiplerini ve uygulamalarini kapsamaktadir. Ogrencilere temel
navigasyon algoritmalari, sensor entegrasyonu, gidiim yasalari ve bu konularin pratik uygulamalari
hakkinda bilgi verilecektir. Her algoritma ve yontemin uygulamali 6rnekleri ve pratik calismalari yapilacaktir.

This course covers the fundamental principles and applications of guidance and navigation. Students will be
provided with information on basic navigation algorithms, sensor integration, guidance laws, and practical
applications of these topics. Practical exercises and examples will be conducted for each algorithm and
method.

Dersin Amaci

(Course Objectives)

e Glidiim ve navigasyonun temel kavramlarini ve prensiplerini tanitmak.

o Ogrencilere farkli navigasyon sistemleri ve sensérleri hakkinda bilgi vermek.

e Temel glidiim algoritmalarini ve bunlarin farkli platformlardaki uygulamalarini 6gretmek.
o Ogrencilere teorik bilgileri pratik uygulamalarla pekistirme firsati sunmak.

e Introduce the fundamental concepts and principles of guidance and navigation.

¢ Provide students with information about different navigation systems and sensors.

e Teach the basic guidance algorithms and their applications on different platforms.

e Offer students the opportunity to reinforce theoretical knowledge through practical applications.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi tamamlayan 6grencilerden beklenen:

1. Temel navigasyon prensiplerini ve algoritmalarini agiklayabilme.

2. Farkli navigasyon sensorlerinin (GPS, IMU, vb.) calisma prensiplerini ve entegrasyon yontemlerini
anlayabilme.

3. Cesitli gidim yasalarini ve bunlarin insansiz hava araglari ve robotik sistemler gibi platformlardaki
uygulamalarini analiz edebilme.

4. Gudlm ve navigasyon problemlerini matematiksel olarak formiile edebilme ve ¢6ziimler gelistirebilme.
5. Derste 6grenilen algoritmalari ve yontemleri kullanarak basit giidiim ve navigasyon uygulamalarini
kodlayabilme ve test edebilme.

Upon completing this course, students are expected to:

1. Explain the basic navigation principles and algorithms.

2. Understand the operating principles and integration methods of different navigation sensors (such as
GPS, IMU, etc.).

3. Analyze various guidance laws and their applications in platforms like unmanned aerial vehicles and
robotic systems.

4. Formulate guidance and navigation problems mathematically and develop solutions.

5. Code and test simple guidance and navigation applications using the algorithms and methods learned in
the course.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Navigasyona Giris, Koordinat Sistemleri 1
2 | Ataletsel Navigasyon Sistemleri Temelleri 1,2
3 Kiresel Konumlandirma Sistemleri Temelleri 1,2
4 Sensor Flizyonu ve Kalman Filtresi 2,4
5 Gudim Prensipleri ve Gudim Yasalari 3,4
6 Oransal Seyriisefer Glidimu 3,5
7 En kisa mesafe ve en kisa zaman gidim stratejileri 3,5
8 Otopilot Sistemleri 3,5
9 [linsansiz Hava Araci (IHA) Giidiim ve Navigasyonu 3,5
10 ]JRobotik Navigasyon ve Engelden Kaginma 3,5
11 ]| Gorsel Odometri ve SLAM 2,4
12 |Fize Gudim Sistemleri 3,5
13 | Uzay Araclari Gidim ve Navigasyonu 3,5
14  [ileri Giidiim ve Navigasyon Konulari 1,2,3,4,5
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction to Navigation, Coordinate Systems 1
2 Inertial Navigation Systems Fundamentals 1,2
3 Global Positioning Systems Fundamentals 1,2
4 Sensor Fusion and Kalman Filter 2,4
5 Guidance Principles and Guidance Laws 3,4
6 Proportional Navigation Guidance 3,5
7 Shortest Distance and Shortest Time Guidance Strategies 3,5
8 Autopilot Systems 3,5
9 Unmanned Aerial Vehicle (UAV) Guidance and Navigation 3,5
10 Robotic Navigation and Obstacle Avoidance 3,5
11 Visual Odometry and SLAM 2,4
12 Missile Guidance Systems 3,5
13 Spacecraft Guidance and Navigation 3,5
14 Advanced Guidance and Navigation Topics 1,2,3,4,5




Dersin Savunma Teknolojileri Yandal Programi Ogrenci Ciktilariyla iliskisi

Katki

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar) Seviyesi
1| 2| 3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik miihendislik problemlerini
belirleme, formiile etme ve ¢c6zme becerisi.

Kiresel, kiiltiirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik,
glvenlik ve refahi gbz 6niine alarak ¢6ziim tireten mihendislik tasarimi uygulama becerisi.

Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi. X

Mihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik
¢ozlimlerinin kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz 6niinde
bulundurarak bilingli kararlar verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen,
gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde calisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonuc cikarmak icin
muhendislik yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiyac duyuldugunda yeni bilgi edinme ve uygulama
becerisi.

Olcek: 1: Az, 2: Kismi, 3: Tam

Relationship of the Course to Defense Technologies Minor Program Student Outcomes

Level of
Program Student Outcomes Contribution
1 2 3
An ability to identify, formulate, and solve complex engineering problems by applying X

principles of 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, X
environmental, and economic 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, 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 X
objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data,
and use engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning

strategies.
Scaling: 1: Little, 2: Partial, 3: Full
Tarih (Date) Béliim onayi (Departmental approval

01.08.2025




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

Ders Kitabi Principles of Navigation, Paul J. Zarchan, Howard Musoff, American Institute of
(Textbook) Aeronautics and Astronautics, 2005.
Diger Kaynaklar 1) Guidance of Unmanned Aerial Vehicles, Boris J. Shapiro, John Wiley & Sons,

(Other References)

2015.

2) Sensor and Data Fusion: A Tool for In-situ Sensor Network Design, Martin L.
Brady, Elsevier, 2014.

3) Modern Spacecraft Guidance, Navigation, and Control: From System
Modeling to Al and Innovative Applications, Edited by Vincenzo Pesce, Andrea
Colagrossi, Stefano Silvestrini, Elsevier, 2022.

4) Unmanned Aircraft Systems with Autonomous Navigation, Edited by
Umberto Papa, Marcello Rosario Napolitano, Giuseppe Del Core, Salvatore
Ponte, MDPI Books, 2023.

5) Autonomous Trajectory Planning and Guidance Control for Launch Vehicles,
Edited by Yansheng Li, Springer Nature, 2023.

Odevler ve Projeler
(Homework & Projects)

Donem icerisinde en az 3 adet 6dev ve 1 proje verilecektir.

At least 3 assignments and 1 project will be given during the term.

Laboratuar Uygulamalari
(Laboratory Work)

Bu ders kapsaminda laboratuvar uygulamalari yapilacaktir.

Laboratory applications will be conducted within the scope of this course.

Bilgisayar Kullanimi
(Computer Usage)

Odevlerin ve projelerin hazirlanmasinda bilgisayar kullanimi ve programlama
(Python, MATLAB vb.) gereklidir.

The use of computers and programming (Python, MATLAB, etc.) is necessary
for the preparation of assignments and projects.

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

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

Yil ici Sinavlar

o)
(Midterm Exams) 1 %20

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler

(o)
(Projects) 4 %20

Dénem Odevi/Projesi

(o)
(Term Paper/Project) 1 %20

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi

[o)
(Final Exam) ! %40
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