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Dersin Adi

Course Name

Yer Bilimlerinde Insansiz Hava Sistemleri (IHS)

[Unmanned Aerial Systems (UASs) in Earth Sciences

Kodu Yariyih Kredisi AKTS Kredisi Ders Seviyesi
(Code) (Semester) (Local Credits) (ECTS Credits) (Course Level)
Doktora
YSB........ Bahar 3
Enstitii/ABD/Program
(Institute/ AYBE / Yer Sistem Bilimi Program1
Department/Program)
Dersin Tiirii Segme_li Dersin Dili ingilizce
(Course Type) Elective) (Course Language) &

Dersin icerigi
(Course Description)

30-60 kelime arasi

Ders, insansiz Hava Sistemlerindeki hukuki talimatlart ve yonetmelikleri i¢eren temel konular ile birlikte
yer bilimlerindeki pratik arazi uygulamalarini ve veri isleme deneyimini kapsayacaktir.

The course will cover basic topics including legal guidelines and regulations in the Unmanned Air Systems,
as well as practical field applications and data processing experience in earth sciences.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

Bu dersin temel amaci, 6grencilere jeolojik dis ortamlarda giivenli ve basarili bir IHA ugusunu planlamasi
ve gerceklestirilmesi igin geyekli detaylar 6gretmektir. Ders, asagidakilerle sinirli olmamakla birlikte,
jeouzamsal perspektifinden Insansiz Hava Sistemine bir giris saglar:

Algilayicilar ve platformlar;

Uzaktan algilama uygulamalari,

[HS’nin operasyonel gereksinimleri;

Veri isleme yazilimlari,

Nokta bulutu, ortofoto ve sayisal ylizey modeli gibi sayisal verilerin {iretilmesi;
Ulkemizde bir THS ni isletmek i¢in mevcut kurallar ve diizenlemeler;

e Yer bilimlerinde THS nin yeri ve uygulamalar

[The major goal of this course is to teach the student the necessary details to plan and carry out a safe and
kuccessful UAV flight in geological outdoor environments. The course provides an introduction to the
[Unmanned Aerial System from the geospatial perspective which includes but is not limited to:

Sensors and platforms;

Remote sensing applications;

Operational requirements of the UAS;

data processing softwares;

Generation of digital data products such as point cloud, orthophoto and digital surface model;
Current rules and regulations for operating an UAS in our country;

The place of UAS in earth sciences and applications

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet
Yazdiginiz ciktilarin
olciilebilir olmasina dikkat

ediniz.

Bu dersin sonunda égrenci, ugus planlamasinin ve THA operasyonlarinin énemli yonlerini bilmelidir.
|Dersin tamamlanmasiyla 6grenciler asagidakileri yapabilecektir:

e  Insansiz Hava Sistemlerini tanimlayan temel kavramlar1 anlamak

IHA bilesenlerini tanimlamak

[HA-tabanl1 bir ucus gorevi tasarlamak

[HA-tabanl goriintii isleme tekniklerini 6grenmek

GIS islemleri igin THA nin potansiyel uygulamalarini tanimak

Ortofoto ve sayisal ylizey modeli gibi jeouzamsal iiriinler {iretmek

Kullanicilara bir THAy1 isletmedeki kural ve yonetmelikler hakkinda bilgilendirmek.




At the end of the course the student should be familiar with the important aspects of flight planning and
[UAV operation.

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

Understand main concepts that define Unmanned Aerial Systems.

Identify UAS components.

Design a UAS-based flight mission.

Learn UAS-based image processing techniques.

Recognize potential applications of the UAS for GIS operations.

Produce geospatial products such as ortho photos and digital surface models.
Advise users on the rules and regulations on operating an UAS.

e Ozcan, O., Akay, S., Kilingoglu, B., (2018). Insansiz Hava Araclart ve Yer Bilimleri, 1. bask,
132 sf., ISBN: 978-605-81578-0-4.

e  Manfreda, S., et al. (2018). On the Use of Unmanned Aerial Systems for Environmental
Monitoring. Remote Sensing 10(4): 641.

Kaynaklar . . . ' .

e  Carrivick, J.L., Smith, M.W., Quincey, D.J., (2016). Structure from Motion in the Geosciences,

(References) Wiley-Blackwell: Oxford, UK,; p. 208.

e  Ruzikova K. and Inspektor T., (2015) Surface Models for Geosciences. Springer International
Publishing, Switzerland, XXII, 308 ISBN: 978-3-319-18406-7

En 6nemli 5 adedini belirtiniz

e  Colomina, 1., Molina, P., (2014). Unmanned aerial systems for photogrammetry and remote|
sensing: A review,ISPRS Journal of Photogrammetry and Remote Sensing, Volume 92, Pages 79-
97, ISSN 0924-2716, https://doi.org/10.1016/].isprsjprs.2014.02.013.

- Ogrenciler segecekleri bir konu ile ilgili sunum yapacaklardir.

- Pratik egitim, 6grencinin kendi projesi igin Avrasya Yer Bilimleri Ensitiisii’niin THA sistemini
kullanmasina izin verecektir.

- Students will make an exposé concerning a subject of their own choice.

- Practical training, will allow the student to use the UAV system of the Eurasia Institute of Earth
Science for her/his project.

Odevler ve Projeler

(Homework & Projects)

- Ugus planlamasi ve takibi i¢in uygulama

Laboratuvar Uygulamalart | yeys sonrast elde edilen verilerin islenmesi i¢in uygulama

(Laboratory Work) - Application for flight planning and monitoring
- Application for processing data obtained post-flight

- Ogrenciler, ugus planlamasi, izleme ve veri islemesi i¢in Pix4D Capture, Pix4D Desktop, ArcGIS,

Bilgisayar Kullanim Postflight Terra, eMotion3, Matlab programlarim kullanacaklardir.
(Computer Use) - S?udents wi_ll use Pix.4D_Capture, Pix4D Des_ktop, ArcGIS, Postflight Terra, eMotion3, Matlab for
flight planning, monitoring and data processing.
Diger Uygulamalar - Arazi ¢aligmasi
(Other Activities) - Fieldwork
Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
. . Y1l i¢i Sinavlari 1 15
B.asarl.Degerlendlrme (Midterm Exams)
Sistemi Kisa Siavlar
(Quizzes) -
(Assessment Criteria)
Basari degerlendirme Odevler }
sisteminde (Homework)
dersin ¢iktilarinin
olabildigince Projeler
kantitatif olgiilmesine olanak ‘I. 1 25
. .. . . (Projects)
saglayan ol¢gme yontemleri
kullaniimalidir. = = - —
Doénem Odevi/Projesi )
(Term Paper/Project)
Laboratuar Uygulamasi 1 15
(Laboratory Work)




Diger Uygulamalar 1 15

(Other Activities)

Final Smaw1

(Final Exam) ! 30

*Yukarida belirtilen sayilar minimum olup yerine getirilmesi zorunludur.
DERS PLANI
Dersin
Hafta Konular Ciktilart
1 Insansiz Hava Sistemlerine Giris 1
2 IHA Bilesenleri 1
3 Ucus Operasyonlari 1
4 Meteorolojik Bilgiler 1
5 Ucus Operasyonlarinda Hukuki Talimatlar 1
6 [HA’lar ve Yer Bilimlerindeki Uygulamalari 1
7 Ogrencilerin S6z1ii Sunumlar 1
8 Arazi Calismas1 — I[HA ile Veri Toplama 2
9 Veri Islemede Teorik Bilgiler 2
10 Veri Islemede Pratik Bilgiler 2
11 Laboratuvar Uygulamalari — Verilerin Islenmesi 3
12 Ogrencilerin Projeleri 3
13 Model Ciktilarmin Degerlendirilmesi 4
14 Model Ciktilariin Degerlendirilmesi 4
COURSE PLAN
Course
Weeks Topics Qutcomes

1 Introduction to Unmanned Aerial Systems 1
2 UAYV Components 1
3 Flight Operations 1
4 Meteorological Information 1
S Legal Instructions on Flight Operations 1
6 UAVs and Applications in Earth Sciences 1
7 Student Oral Presentations 1
8 Fieldwork — Data Acquisition with UAV 2
9 Theoretical Information on Data Processing 2
10 Practical Information on Data Processing 2
11 Laboratory Applications — Data Processing 3
12 Student Projects 3
13 Evaluation of Model Qutputs 4
14 Evaluation of Model Outputs 4

Not 1:  Ders plani, sadece hafta bazinda islenen ders konularini igermeli, ara ve kisa sinavlar
ders planlarina yazilamamalidir.



Dersin “Yer Sistem Bilimi Programi”yla Tliskisi

Programin mezuna kazandiracag: bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki
Seviyesi

1 2

BILGI - Yeni teknolojilerin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme,
ilgi alanindaki bilgilerini uzmanlik diizeyinde gelistirebilme ve uygulayabilme.

BECERI - Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri
kullanabilme, farkli kaynaklardan gelen bilgilerle biitlinlestirip yorumlayarak yeni
teknolojiler 1s181nda yeni bilgiler olusturabilme.

iii.

ILETISIM VE SOSYAL YETKINLIK - Kendi ¢aligmalarim, alanindaki uluslararasi
platformlarda, yazili, sozlii ve/veya gorsel olarak aktarabilme.

iv.

ALANA OZGU YETKINLIK - Alam ile ilgili verilerin toplanmast ve yorumlanmast
asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme,
bu degerleri Ogretebilme, elde edilen sonuglari, kalite siiregleri gergevesinde
degerlendirebilme, Oziimsedigi bilgiyi, problem ¢6zme ve/veya uygulama
becerilerini, disiplinlerarasi caligmalarda kullanabilme.

1. Az, 2. Kismi, 3. Tam

Relationship between the Course and “Earth System Science Ph.D Program”

Program Outcomes

Level of Contribution

KNOWLEDGE - Comprehending interdisciplinary interaction related to emerging
technologies and developing and intensifying the current and high knowledge in the
area of interest.

SKILL - By means of ability to use theoretical and practical information related to
one’s area, to combine and interpret them with information from different sources
producing new information in the light of emerging technologies and solving the faced
problems by related searching methods.

iii.

COMMUNICATION AND SOCIAL COMPETENCY - Establishing written, oral
and/or visual communication for presenting own studies in the international platform

iv.

AREA SPECIFIC COMPETENCY - By means of the ability to inspect the steps like
gathering and interpreting related data with the one’s area by overseeing scientific,
cultural and ethical norms, teaching these norms, evaluating the obtained results by
making the use of quality processes, using the gathered information and solving
problems and/or implementation skills in the interdisciplinary strategies

1. Little, 2. Partial, 3. Full

Not 2: Ders ile ilgisi olmayan ¢iktilarin bos birakilmasi gerekmektedir.

Diizenleyen (Prepared by) Tarih (Date)
Dog. Dr. Orkan OZCAN 05.02.2020
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