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Dersin Tanimi

(Course Description)

Bu ders, insansiz hava araclarinda (iHA) kullanilan RF haberlesme sistemlerinin temel prensiplerini ve
uygulamalarini ele alir. RF spektrumu, antenler, modilasyon teknikleri, iletisim protokolleri ve elektromanyetik
parazit gibi kavramlar teorik ve pratik boyutlariyla islenir. Ogrenciler, RTL-SDR ve GNURadio gibi araclar kullanarak
spektrum izleme, RF veri iletimi ve haberlesme performans testleri gerceklestirirler. Dersin sonunda 6grenciler,
gercek ya da simiile iHA senaryolari icin RF haberlesme uygulamasi gelistirir ve analiz eder.

This course covers the fundamental principles and practical applications of RF communication systems used in
unmanned aerial vehicles (UAVs). Topics include the RF spectrum, antennas, modulation techniques,
communication protocols, and electromagnetic interference. Students will use tools such as RTL-SDR and
GNURadio to perform spectrum monitoring, RF data transmission, and communication performance tests. By the
end of the course, students will design and analyze RF communication applications for real or simulated UAV
scenarios.

Dersin Amaci

(Course Objectives)

e Ogrencilere, insansiz hava araclarinda (iHA) kullanilan RF haberlesme sistemlerinin temel ilkelerini ve
bilesenlerini 6gretmek.

® RF spektrumu, modulasyon teknikleri, veri iletimi ve parazit kavramlarini uygulamali senaryolarla anlamalarini
saglamak.

® RTL-SDR, GNURadio ve RF modemler gibi araclari kullanarak iHA’lar icin haberlesme sistemleri tasarlama ve
analiz etme becerisi kazandirmak.

e To teach students the fundamental principles and components of RF communication systems used in
unmanned aerial vehicles (UAVs).

o To help students understand RF spectrum, modulation techniques, data transmission, and interference through
practical scenarios

e To equip students with the ability to design and analyze communication systems for UAVs using tools such as
RTL-SDR, GNURadio, and RF modems.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. iHA sistemlerinde kullanilan RF haberlesme bilesenlerini, spektrum yapilarini ve modiilasyon tekniklerini
tanimlar.

2. SDR ve RF modem donanimlari kullanarak veri iletimi, spektrum izleme ve parazit analizi gerceklestirir.

3. Gercek ya da simiile iHA senaryolarinda RF haberlesme performansini degerlendirir ve sistem tasarimi yapar.

Upon successful completion of this course, students will be able to:

1. Identify RF communication components, spectrum structures, and modulation techniques used in UAV
systems.

2. Perform data transmission, spectrum monitoring, and interference analysis using SDR and RF modem
hardware.

3. Evaluate RF communication performance and design systems for real or simulated UAV scenarios.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilar
1 RF Haberlesmeye Giris ve Otonom Sistemlerdeki Rolii 1
2 RF Spektrumu, Frekans Bantlari ve Yasal Diizenlemeler 1
3 Temel RF Bilesenleri: Antenler, Transceiver'lar, Filtreler, Kablolar 1
4 Yayilim Modelleri: Serbest Uzay, Cok Yollu, Zayiflama ve Kapsama 1
5 Modyiilasyon Tekniklerine Giris: FSK, PSK, OFDM, LoRa 1
6 RF iletisim Protokolleri: Telemetri, Datalink ve Payload Haberlesmesi 1,3
7 RF Glvenilirligi ve Parazit: SNR, EMI/EMC, Paket Kaybi 1,2,3
8 |SDR Nedir? RTL-SDR ile Spektrum izleme Uygulamasi (PC Tabanli) 2
9 ]GNURadio ile Temel SDR Bloklari ve FM/FSK Modiilasyon Uygulamasi 2
10 JUSB-UART Araytlzuyle RF Transceiver (LoRa, XBee) ile Veri Gonderimi 2
11 |Datalink Performans Testleri: RSSI, Latency, Paket Kaybi Olctimii 2,3
12 |Temel Spektrum izleme ve Jamming Fark Etme Teknikleri 2,3
13 | Mini Proje Gelistirme: UAV RF Haberlesmesi Senaryosu Kurulumu 1,2,3
14 |Proje Sunumlari ve Spektrum Analizi Gostergeleri 2,3
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction to RF Communication and Its Role in Autonomous Systems 1
2 RF Spectrum, Frequency Bands, and Regulatory Frameworks 1
3 Basic RF Components: Antennas, Transceivers, Filters, and Cables 1
4 Propagation Models: Free-Space, Multipath, Attenuation, and Coverage 1
5 Introduction to Modulation Techniques: FSK, PSK, OFDM, LoRa 1
6 RF Communication Protocols: Telemetry, Datalink, and Payload Transmission 1,3
7 RF Reliability and Interference: SNR, EMI/EMC, and Packet Loss 1,2,3
8 What is SDR? Spectrum Monitoring with RTL-SDR (PC-Based) 2
9 Fundamentals of GNURadio SDR Blocks and FM/FSK Modulation Applications 2
10 Data Transmission with RF Transceivers (LoRa, XBee) via USB-UART Interface 2
11 Datalink Performance Testing: RSSI, Latency, and Packet Loss Measurement 2,3
12 Basic Spectrum Monitoring and Jamming Detection Techniques 2,3
13 Mini Project Development: UAV RF Communication Scenario Setup 1,2,3
14 Project Presentations and Spectrum Analysis Demonstrations 2,3




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,
glivenlik ve refahi gbz 6niine alarak ¢c6ziim tireten miihendislik tasarimi uygulama becerisi.

Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik
¢Oztimlerinin 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. X

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.
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, X
and use engineering judgment to draw conclusions.
An ability to acquire and apply new knowledge as needed, using appropriate learning X
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 Sobot, R. (2021). Wireless Communication Electronics: Introduction to RF
(Textbook) Circuits and Design Techniques (2nd ed.). Springer.
Diger Kaynaklar 1) Collins, J. (2021). Software-Defined Radio Using MATLAB & Simulink and the

(Other References)

RTL-SDR (2nd ed.). Strathclyde Academic Media.
2) Muirhead, G. (2018). RF Basics, RF for Non-RF Engineers (2nd ed.).
Newnes/Elsevier.

Odevler ve Projeler
(Homework & Projects)

Odevler ve proje calismasi yapilir.

Assignments and project work will be carried out.

Laboratuar Uygulamalari
(Laboratory Work)

Yapilacaktir.

To be conducted.

Bilgisayar Kullanimi
(Computer Usage)

Similasyon araclari tanitilacak ve kullandirilacaktir.

Simulation tools will be introduced and utilized

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yil ici Sinavlar
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)
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