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Dersin Tanimi

(Course Description)

Uzaktan algilama ile elde edilen stereo ve menzile dayali veri setlerinden 3 boyutlu (3B)
model retme yontemlerini iceren bir derstir. Dersi alan 6grenciler 3B model igin
gerekli veri setlerini olusturarak model Uretecekler, bu veri setinin dogrulugunu
irdeleyerek analizler yapacaklardir.

The course, which covers the basic principles of stereo and range based data, will be
an exploration of 3D modeling in a remote sensing context. Students will learn by not
only creating 3D models but also building their own input data for 3D imaging. They
will perform quality assessment and analysis of the data.

Dersin Amaci

(Course Objectives)

Dersin amaci, 6grencilerin uzaktan algilama ile edilen stereo ve menzile dayali
verilerden 3 boyutlu model gelistirmelerini saglamaktir. Bu kapsamda 6grencilerin, 3B
modellerin veri standardini ve kalitesini, bu Uretimde olusan hatalarini, bunlarin
diizeltme yontemlerini ve dogruluk analizlerini ortaya koymalari gerceklestirilecektir.

The aim of the course for participants to develop 3D model by utilizing remote sensing
sources, which are gathered in two groups: stereo and range based data. Students will
find out 3D data quality standards, 3D remote sensing sources, how to process the
data, the error sources in processing and quality assessment methods.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basari ile tamamlayan 6grenciler,

DOC

1 | 3B modellemenin uzaktan algilama acisindan temellerini aciklar ve
muhendislik uygulamalarinda kullanir.

2 | Temel geometri prensiplerini ylizey modellemede kullanir.

3 | Stereo gorintilerin temel 6zelliklerini, kullanim alanlarini, 3B modelleme
acisindan avantaj ve dezavantajlarini aciklar.

4 | Lidar verilerinin temel o6zelliklerini, kullanim alanlarini, 3B modelleme
acisindan avantaj ve dezavantajlarini aciklar.

5 | Nokta bulut verisinin islenmesinde ortaya ¢ikan temel sorunlari giderir.

6 | Uzaktan algilama ile SYM (Uretimini gerceklestirir ve kalitesini
degerlendirir.

7 | Uzaktan algilama ile farkl 3B modellleme tekniklerini analiz eder.

8 | 2B uzaktan algilama gorintilerini, yeni bir boyut da ekleyerek

degerlendirir.

Student who complete this course successfully are able to;

CLO

1 | Explains the fundamental concepts of 3D modeling in the context of
remote sensing and uses them in engineering application.

2 | Manipulates primitive geometry to surface modeling.

3 | Explains the basic characteristics, application areas, advantages and
disadvantages of stereo images in terms of 3D modeling.

4 | Explains the basic characteristics, application areas, advantages and
disadvantages of Lidar data in terms of 3D modeling.

5 | Handles fundamental problems of Point Cloud Data (PCD)

6 | Makes the basic application of DSM production and interprets its quality.

7 | Evaluates different DEM production methods from remotely located
sensors

8 | Gains another dimension to analyze remote sensing data by re-imagining

in terms of space and depth




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilari

1 3Boyutlu algilamanin temellerine giris 1
2 3 Boyutlu algilama geometrisinin temelleri 2
3 Egri ve ylzeylerin 3B uzayda geometrik 6zellikleri-| 2
4 Egri ve ylzeylerin 3B uzayda geometrik 6zellikleri-I| 2

5 Hata kaynaklari ve 3B veri liretim standartlari 6,9

6 Stereo goriintiileme ile 3B modelleme 3,8
7 Sayisal arazi modelinden sayisal yikseklik modeli Gretme yontemleri 7

8 SRTM, ASTER,SAR, IKONQOS, SPOT vb. verilerle yiizey modeli olusturma 3,7

9 Menzile dayali 3B Modelleme 2,4
10 Lidar verileri ile 3B modellemenin temelleri 5

11 Lidar verileri ile 3B model Gretimi 4,5

12 Dogruluk Analizi 6,7

13 iyilestirme Yéntemleri (Filtreleme vb.) 6,7
14 Odev Sunumlari ve Genel Degerlendirme --

COURSE PLAN
Course
Weeks Topics Learning
Outcomes

1 Introduction to the main concepts and techniques used in 3D sensing. 1
2 The fundamentals of imaging geometry in 3D sensing 2
3 Geometric properties of curves and surfaces in 3D space -I 2
4 Geometric properties of curves and surfaces in 3D space -l 2
5 3D imaging standards and error sources 6,9
6 3D modeling with stereo imaging by optical remote sensing 3
7 The methods of creating DEM from DSM 7
8 DSM generation with stereo images acquired by space-borne sensors, such as 37
ASTER, IKONOQS, SPOT and etc. !

9 3D modeling with ranging systems 2,4
10 The fundamentals of 3D modeling with Lidar (Light Detection and Ranging) 5
11 Creating 3D model with Lidar data 4,5
12 Accuracy assessment of produced 3D Models 6,7
13 3D improvement methods (filtering by considering geo-statistics) 6,7
14 Homework presentations and discussions --




Dersin Geomatik Miihendisligi Ogrenci Ciktilariyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait 6grenci ¢iktilari)

Katki
Seviyesi

1

2

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik miihendislik problemlerini belirleme,
formiile etme ve ¢6zme becerisi.

X

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.

Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢éziimlerinin
kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini gz 6niinde bulundurarak bilingli kararlar
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 icin 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

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

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.

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 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)

Lillesand, t. M., kiefer, r. W., chipman, j. W., 2015. Remote sensing and image
interpretation, 7th edition, wiley.

Diger Kaynaklar
(Other References)

Zhou, q., lees, b., tang, g., 2008, advances in digital terrain analysis, springer.

Maune, d. F., 2007. Digital elevation model technologies and applications:
the dem users manual, american society for photogrammetry and remote sensing,
asprs publications.

Wilson, j. P., gallant, j. C., 2000. Terrain analysis principles and applications, john
wiley & sons, inc.

Odevler ve Projeler
(Homework & Projects)

Stereo goriintlilerden sayisal ylkseklik modeli (sym) lretilmesi (her bir
Ogrenci icin ayri bir stereo veri cifti verilecektir) (hafta 6)

Stereo goriintiden elde edilen sym’ni kullanarak egim ve baki haritasi
Uretilmesi ve enine-boyuna profil analizlerinin yapilmasi (hafta 8)

Nokta bulut verilerinden sayisal arazi modelinin (sam) Gretilmesi (hafta 9)
Uretilen sam’nin dogruluk analizinin yapilmasi (hafta 11)

Basit konumsal istatiksel filtreleme yoOntemleri ile sonug¢ Urlnlerin
iyilestirilmesi (hafta 13)

Odevler ortalama iki hafta arayla verilecektir.

Son ders saatine kadar 6devler basili olarak teslim edilmelidir (elektronik
ortamda 6dev teslimi kabul edilmeyecektir).

Sayisal ortamda sonuc¢ driinler icin vyapilan uygulamalar; tablolar,
matematiksel cizimler (histogram, profil analizi v.b) ve resimler ile kisa bir

rapor halinde teslim edilecektir.

Odevler icin dgrenciler ders saati disinda ortalama haftada dért saat
ayirmalidir.

Donem sonu notuna etkisi: 35%

Zamaninda teslim edilmeyen ddevler kabul edilmeyecektir ve donem sonu
notu ff olarak degerlendirilecektir.

Digital elevation model (DEM) extraction process with input of a stereo
image pair (different stereo pair for each student) (week 6)

Examining DEM results (slope, aspects, profiles and etc.) Obtained from a
stereo pair (week 8)

Digital terrain model (DTM) extraction process with a input of a point cloud
data (week 9)

Performing quality assessment after data processing to review the
generated DSM (week 11)

Improving the accuracy of the output products by simple geo-statistical
methods (week 13)

Homework will be assigned approximately bi-weekly.



http://www.google.com.tr/search?tbo=p&tbm=bks&q=inauthor:%22American+Society+for+Photogrammetry+and+Remote+Sensing%22&source=gbs_metadata_r&cad=7

A hard copy of the homework should be submitted by the last class date
(electronic copies will not be accepted).

All programming assignments for homework require a short written report
including analysis results in the form of images, tables and etc.

Homework require students to spend a lot of time on homework- four hours
or more outside of class during most weeks.

Effects of grading: 35%

Late policy: assignments will no longer be accepted after the deadline and
would afterword count as an FF.

Laboratuar Uygulamalari
(Laboratory Work)

Sinif icinde yaptirilacaktir

It will be performed in the class.

Bilgisayar Kullanimi
(Computer Usage)

Gorintl isleme programlari

Ogrenciler ddevlerini matlab (goriintii isleme modiilli) yada tercih ettikleri
baska bir goriintl isleme yazilimini kullanarak yapacaklardir.

Image processing software

The students will do homework in either matlab (with imaging toolkit) or
other image processing environments as preferred.

Diger Uygulamalar
(Other Activities)

Ogrenciler Ucretsiz erisilebilen 3b  vyiikseklik modelleri hakkinda
bilgilendirilecek ve kendi ilgilendikleri konularda kullanmalari igin tesvik
edileceklerdir.

In the course students will be informed about free available 3d remote
sensing images and motivated with real world examples and applications.

Basari Degerlendirme Sistemi - (Assessment Criteria) *

ODEV + YILiCi - YILii YILici YILICI
DEVAM | YILSONU SINAVINA KISA BASARI sm,:\c\;/ BASARI BASARI 57,'5 :ﬁxﬂv MINIMUM
MiN GIRME SARTI SINAV NOTUNA | "C\ o NOTUNA NOTUNUN ot BASARI
SAYISI KATKISI KATKISI KATKISI NOTU
70 50 58.33 1 41.67 60 40 30

* Giincel ders basari kriterleri i¢in iITU Geomatik Miihendisligi Boliim web sayfasina bakiniz.
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