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Dersin Adi: Fotogrametrik Yontemler ile Sayisal Arazi

Modeli Elde Edilmesi

Course Name: Photogrammetric Techniques for
Generating Digital Terrain Modelling (DTM)

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)
GEO 419E 7-8 2 4 2 0 -
Boliim / Program Geomatik Mihendisligi
(Department/Program) | (Geomatics Engineering)
Dersin Tiirii Secmeli (Selective) Dersin Dili ingilizce
(Course Type) (Course Language) | (English)
Dersin Onkosullan
(Course Prerequisites) i
Temel Bilim ve Miihendislik/Mimar
Dersin Mesleki Bilegene Matematik Temel Mithendislik ik Tasarim Genel Egitim
Katlast, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %) - - 100 -

Dersin Tanimi

(Course Description)

Bu ders kapsaminda Sayisal Arazi Modellerine (SAM) ait tanimlar, fotogrametrik
yontemler ile (¢ boyutlu nokta bulutu elde edilmesi, ylzey olusturma esaslarindan
interpolasyon islemlerinin matematiksel temelleri, SAM’in dogruluguna etki eden
faktorlerin incelenmesi ve gesitli alandaki uygulama olanaklari ele alinmaktadir.

Within the scope of this course, definitions of Digital Terrain Model (DTM), generating
three dimensional point clouds via photogrammetric techniques, mathematical
fundamentals of generating surfaces via interpolation, factors impacting the accuracy
of the obtained DTM and sample applications are introduced. This course aims to equip
students with both theoretical and practical skills to produce a DTM via
photogrammetric techniques.

Dersin Amaci

(Course Objectives)

Cok disiplinli projelerin 6nemli bilesenlerinden olan SAM’nin, en sik kullanilan veri elde
etme tekniklerinden biri olan fotogrametrik yontemler ile Gretilmesi, elde edilecek
dogruluk ve potansiyel uygulamalarinin dersi alan 6grenciler tarafindan kavranarak,
fotogrametri yontemi ile elde edilecek 3-Boyutlu nokta bulutundan SAM lretmeleri
amaclanmistir. Ogrenciler, SAM proje lretme adimlarini 6grenerek SAM Uretimini
pratik olarak gerceklestirecektir.

DTM, being one of the core components of multi-disciplinary projects, is generated
via photogrammetry that is the most frequent methodology used. Students acquire
the skills of understanding the accuracy expectations, potential applications and the
project steps to generate DTM from three dimensional point clouds. Students will be
able to produce a DTM via practicing the necessary steps of generating a DTM.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

DOC

1 | SAM olusturma yontemlerini 6rnekler vererek agiklar, SAM igin veri elde
etme yontemlerini inceler.

2 | Fotogrametrik olarak arazi ylizey tanimlama yontemlerini siniflandirir,
karsilastirir ve en uygun yonteme karar verir.

3 | SAM dogruluk olgitlerini kullanicinin istegine bagh olarak belirler ve
organize eder.

4 | SAM'In  ylzey Dbelirleme yontemlerini tanimlar, enterpolasyon
yontemlerini karsilastirir ve en uygun yonteme karar verir.

5 | Fotogrametrik yontemlerle elde edilen verilerle vyiritilecek SAM
¢alismalari icin kullanilacak yazilimlara karar verir, olusan SAM igin
gorsellestirme yontemlerini inceler ve karar verir.

6 | Dijital ortamda elde edilen Urlinlin gorsellestirilmesi icin gerekli yazilima
ve donanima karar verir.

7 | Gergeklestirdigi projenin dokiimantasyonunu yapar.

Students who complete this course successfully are able to.

Course Learning Outcomes

1 | Explain DTM production methods with examples, analyses data
acquisition methods.

2 | Classify the Photogrammetric land surface identification methods,
compare and decides the most appropriate method.

3 | Determine accuracy criteria for DTM depending on the user's request and
organize.

4 | Define the surface acquisition methods, compares interpolation methods
and decides the most appropriate method.

5 | Select the appropriate software used for DTM works, analysis the
visualization methods for DTM and decides for the best one.

6 | Decide for the necessary software and hardware to visualize the product
obtained in digital media.

7 | Perform the documentation of the project realized.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Sayisal Arazi Modeli, tanim, kavramlar ve gelisim siireci 1
2 Veri yapilari, Kullanici ihtiyaglari, is Akis, 1,2
3 SAM icin veri elde etme yontemleri: Fotogrametri 1,3,4
4 Matematik Temeller: Ag yontemi, grid yontemi 3,4
5 interpolasyon ydntemleri: Egri interpolasyonu, Algoritmalar, Filtreler 4,5
6 interpolasyon ydntemleri: Yiizey interpolasyonu 4,5
7 Farkli sistemlerden elde edilen veriler ile SAM olusturulmasi: Ornekler 5
8 Kalite, Dogruluk, Ulusal, Uluslararasi Standartlar 3
9 Gorsellestirme, Topografik Analiz (Hacim, en-kesit vb.) 4
10 Sayisal Arazi Modeli proje asamalari, 3-4 kisilik gruplar halinde aktif olarak 56
gerceklestirilecek olan uygulama asamalari ve ¢alisma prensipleri ’
11 Proje- Asama I: Kullanilacak donanimin belirlenmesi, veri kalitesi ve kalibrasyonu 5,6
12 Proje- Asama II: On calisma ve nokta bulutunun degerlendirilmesi 4,5
13 Proje- Asama lll: Degerlendirme, sonuclarin irdelenmesi, olasi hatalarin tartisiimasi 3,4,5
Proje- Asama IV: 3B degerlendirme, gorsellestirme ve sonug Urlnlerin elde edilmesi,
14 SAM’in ileri uygulamalari 7
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Digital Terrain Model (DTM), definition, concepts, background issues 1
2 Data Structure, user requirements, process flow 1,2
3 Data Acquisition for DTM: Photogrammetry 1,3,4
4 Theory: TIN Structure, Grid Structure 3,4
5 Interpolation methodologies: Spline Interpolation, Algorithmus, Filters 4,5
6 Interpolation methodologies: Surface interpolation, algorithms, filters 4,5
7 DTM generation via various system integration: Examples 5
8 Quality, accuracy, National and International Standards, 3
9 Visualization, Topographic Analyses (Volume, cross-section..etc) 4
10 Project Phases for DTM, Project principals, hand-on application, where students are 56
grouped into 3-4 ’
11 Project Phase I: Determining the hardware, calibration and data quality issues 5,6
12 Project Phase I1: evaluation of the 3D point cloud, acquisition issues 4,5
13 Project Phase lll: Evaluation, discussing the results, possible error sources 3,4,5
14 Project Phase IV: 3D evaluation, visualization and products, Evaluation of project 7

results, future of DTM




Dersin Geomatik Miihendisligi Ogrenci Ciktilariyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait 6grenci ¢iktilari) Seviyesi
1 2 3
Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik miihendislik problemlerini belirleme, X
formiile etme ve ¢6zme becerisi.
Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglk, giivenlik ve
refahi goz 6niine alarak ¢6ziim Gireten mihendislik tasarimi uygulama becerisi.
Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢éziimlerinin
kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini gz 6niinde bulundurarak bilingli kararlar X
verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde galisma yetenegi becerisi.
Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak i¢in miihendislik
yargisini kullanma becerisi.
Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi.
Olgek: 1: Az, 2:Kismi, 3:Tam
Relationship of the Course to Geomatics Engineering Student Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
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
of public health, safety, and welfare, as well as global, cultural, social, 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, X

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 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)




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

Ders Kitabi
(Textbook)

Wilson, P.J., Gallant, C.J., 2000. Terrain analysis: principles and applications.
John Wiley and Sons, Ltd., New York, 303 pp

Diger Kaynaklar
(Other References)

Maune, D.F., Digital Elevation Model Technologies and Applications: The
Dem Users Manual, 2nd Edition, 2007, ASPRS, ISBN: 1-57083-082-7
0. Altan, S. Kilur, G. Toz, H. Demirel, Z. Duran, M. Celikoyan, 2007, Fotogrametri

Cilt 1, 462 s., Nobel Yayin Dagitim, Ankara.

P. R. Wolf, B. A. Dewitt, Elements Of Photogrammetry, 2000
HKMO, Biiyiik Olcekli Haritalarin Yapim Yénetmeligi, 2005

Kullanilacak yazilimin yardimci dokiimanlari, kullanim kilavuzlari

Odevler ve Projeler
(Homework & Projects)

3 Boyutlu nokta bulutundan Sayisal Arazi Modeli tretime yonelik bir proje
gerceklestirilecektir. 9. Haftadan itibaren 4 hafta sireyle 6nce proje
asamalari anlatilarak bir SAM projesinin gerceklestirilmesi saglanacaktir.
Proje asamalari kontrol edilecek ve 13. Haftanin sonunda elde edilen
sonuglar teslim alinacaktir.
Odevler 3-4 kisilik gruplar halinde yapilacak,

Yilsonu sinavina girebilmek i¢in 6nsart,

Basari notuna katkisi %40 olacak ve,
Geg teslim edilen 6devler kabul edilmeyecektir.

A project is implemented using a three dimensional point cloud that is
acquired via photogrammetric techniques. After the 9th week, the student
groups will implement project stages and each stage is controlled after the
short oral presentation. At the end of the 13rd week, the student groups
submits the final report. Student groups will be up to 3-4 students. The
delivery of the final report is the prerequisite of the sitting in the final
exam. The grade received from the final report contributes 40% to the final

grade. Late submission is not allowed.

Laboratuar Uygulamalari
(Laboratory Work)

Uygun donanim belirleme ve kullanma

To determine and use the proper instrument

Bilgisayar Kullanimi
(Computer Usage)

Sayisal Arazi Modeli Gretimi ilgili yazilimlarin kullaniimasi

Using Digital Terrain Model production related software

Diger Uygulamalar
(Other Activities)

Bagari Degerlendirme Sistemi - (Assessment Criteria) *

ODEV + YILiCi - YILIiCi YILi¢i YILIGI
DEVAM | YILSONU SINAVINA KISA BASARI s’;l':f‘;, BASARI BASARI 5711\11. :Zx:/lv MINIMUM
MiN GIRME SARTI SINAV NOTUNA | “C\ o NOTUNA NOTUNUN et BASARI
SAYISI KATKISI KATKISI KATKISI NOTU
70 10 66.66 1 33.33 60 40 30

* Giincel ders basari kriterleri icin ITU Geomatik Miihendisligi Boliim web sayfasina bakiniz.
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