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Boliim / Program
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(Geomatics Engineering)

Dersin Tirii
(Course Type)

ingilizce ve Tiirkce
(English and Turkish)

Dersin Dili

Zorunlu (Compulsory) (Course Language)

Dersin Onkosullan
(Course Prerequisites)

Dersin Mesleki Bilesene
Katkisi, %
(Course Category

Temel Bilim ve Miihendislik/Mimar

Matematik Temel Mithendislik ik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)

by Content, %)

100 -

Dersin Tanimi

Bu ders kapsaminda; Jeodezik datum, Jeodezik referans aglari: Global, Bolgesel ve Ulke
Aglar, Ulke Temel Jeodezik Aglari: Nirengi, Nivelman ve Gravite Aglari olgularinin
yaninda, Klasik yersel ve uydu teknikleri kullanilarak Glke aginin olusturulmasi ve
siklastiriimasi; Klasik yontemlerle yatay jeodezik kontrol aginin tasarimi, tesisi,
Olclilmesi, dengelenmesi; Yatay kontrol aglarinin siklastiriimasi, 6zel siklastirma
uygulamalari (kestirme vb.); Disey datum, Nivelman aglari, Klasik yontemlerle disey
kontrol aglarinin tasarimi, tesisi, dlcilmesi, dengelenmesi, diisey kontrol aglarinin
siklastiriimasi konu edilmektedir. Tirkiye temel gravite agi, 6zellikleri, dlgmeleri ve
dengelenmesi; ED-50, WGS-84, ITRF sistem ve datumlarinin tarifi ve birbirine
donustlirilmesi; TUDES, TUD-54, TUDKA-99, TTGA-99, TUTGA-99 ve TUSAGA-Aktif gibi
sistemler ve bunlarin uygulamadaki islevleri, konu edilmektedir.

(Course Description)

In this course, geodetic datum, geodetic reference networks: global, regional, local,
and national networks, National Fundamental Geodetic Networks: triangulation,
levelling and gravitational network concepts with the creating the national networks
using classical terrestrial and space techniques; horizontal control network: design,
establishment, measurement, adjustment using classical methods; densification of
horizontal control networks, special densification applications (resection etc.); vertical
datum, triangulation network, vertical control network: design, establishment,
measurement, adjustment, and densification of vertical control networks are focused.
Turkish gravitational network: features, measurements, and adjustment; ED-50, WGS-
84, definition and transformation of ITRF systems and datum, TUDES, TUD-54, TUDKA-
99, TTGA-99, TUTGA-99 and GNSS networks, TUSAGA-Active and their functions in
practice are the other subjects of the course.




Dersin Amaci

(Course Objectives)

Bu dersin amaci, 6grencilerin Global, bolgesel, yerel ve 6zel amacgli Jeodezik Aglarin
Yersel ve Uydu tekniklerine gére Planlanmasi, Tesisi, Olclilmesi ve Hesaplanmasi
islemlerini gerceklestirmelerini saglamaktir.

Ayrica amacina uygun olarak 6grencilerin;

1.Bir jeodezik ag1 ya da siklastirma agini, agin olusturulmak istendigi cografyanin
ozelliklerine ve belirlenen gergekgi kriterlere gére tasarlamalari

2.Ulke Olcmelerinde kullanilan referans koordinat sistemlerini kullanmalari ve
aralarindaki iligkileri kurmalari,

3.Ulke nirengi, nivelman ve gravite aglarinin kurulus asamalarini eksiksiz sirasiyla
uygulamalari,

4.Uydu ve uzay tekniklerini tilke 6lgmelerinde kullanmalari,

Tirkiye Ulusal Nirengi, Nivelman, Gravite ve GNSS Aglari (TUD-54, TUDKA-99, TTGA-
99, TUTGA-99, TUSAGA-Aktif) hakkinda bitin gerekli bilgileri kullanmalari da
saglanacaktir.

The aim of this course is to provide the students to gain the ability of planning,
measuring, establishing, and calculating global, regional, local, and particular
networks.

Students will also be equipped with the use of the knowledge about

1.Design a geodetic network or densification network according to realistic criteria and
geographical features

2.Setting up the relations between the reference coordinate systems used in national
networks

3.Complete the establishment stages of national triangulation, levelling, and
gravitational network

4.The use of satellite and space techniques in national networks

The use of any information about the Turkish National Triangulation, levelling, gravity
and GNSS networks ((TUD-54, TUDKA-99, TTGA-99, TUTGA-99, TUSAGA-Active)




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

1 Jeodezik datum tanimina hakim olarak, mutlak ve bagil jeodezik datum belirleme
yontemlerini ayirabilir.

2 Jeodezik Aglari 6lgme yontemlerine gore, agin amacina gore ve hiyerarsideki
yerine gore oOzellikleri ile agiklar.

3 Ulke jeodezik altyapisini olusturan tiim temel jeodezik aglarin ézelliklerini ve
islevlerini agiklar.

4 Ulke temel jeodezik aglarinin kurulus amaglarini ve tasarim ilkelerini ve
standartlarini uygular.

5 Ulke temel jeodezik aglarinin dayandigi referans koordinat sistemleri arasindaki
datum donisiimini gergeklestirir.

6 Jeodezik Aglarin tasarimi, tesisi ve siklastirilmasi amaciyla yersel ve uydu teknik
ve teknolojileri ile gercgeklestirilecek jeodezik ag gozlemlerini tasarimlayip
gerceklestirir.

7 Jeodezik Ag (ya da nokta) Siklastirmasinin amacini, gergeklestirilme adimlarini ve
buna iliskin yonetmelik esaslarini uygular.

8 Jeodezik aglara dayali ¢6ziim gerektiren miihendislik problemlerini belirleyip
yonetmelige gore ¢ozer.

Students who complete this course successfully are able to;

1 Characterizes the absolute and relative geodetic datum determination methods
by outlining the definition of geodetic datum

2 Explains the geodetic networks according to: surveying methods, purpose of the
network, and position in the hierarchy

3 Explains the features and functions of all of the basic geodetic networks form the
national geodetic infrastructure

4 Uses the standards, design principles, and establishment purposes of the basic
national geodetic networks

5 Composes the datum transformation between reference coordinate systems on
which the basic national geodetic networks positioned

6 Designs and employs the geodetic network observations using the terrestrial and
space technics and technologies to design, establish and densify the geodetic
networks

7 Operates the purpose of the geodetic network (or point) densification, realization
stages and related regulation requirements

8 Evaluates and solves the engineering problems according to regulations where
the solution is based on the geodetic networks




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilari
1 Giris, Ulke Temel Jeodezik Aglarinin kurulus amaci ve siniflandiriimasi 2,3,4
2 Klasik lgmelerle Ulke Temel Nirengi Aglarinin Kurulus Esaslari, Kurulus Asamalari 3,4
3 Degisik lkelerin nirengi aglarindan érnekler, Aglarin Birlestirilmesi 4
4 Ulke Olgmelerinde kullanilan Referans Koordinat Sistemleri 1,5
5 Jeodezik Datum ve Jeodezik Datum Belirleme, Mutlak Yerlestirme ve Yoneltme 1,5
Yontemleri, Bagil Yerlestirme ve Yoneltme Yontemleri
6 Tlrkiye Yatay Kontrol (Nirengi) Agi ve bu aga dayali olarak yersel tekniklerle Uretilen 2,4
aglarin ve noktalarin derecelendirilmesi;
7 Uydu ve uzay tekniklerinin {ilke 6lgmelerinde kullanimi 3,6
8 Uzay ve uydu teknikleriyle olusturulan t¢ boyutlu aglarin ve noktalarin 3,6
derecelendirilmesi
9 Yersel Klasik ve Uydu teknikleriyle aglarin siklastiriimasi 6,7,8
10 Diinya Jeodezik Agi ve Kitasal Aglar ile ilgili Calismalar (ITRF, EUREF) 7,8
11 ITRF ve ED50 Jeodezik Datumlari, Datum déntstmleri (ITRFXX -ED50-ITRFXX) 5
12 TUDES, TUDKA-99, Tiirkiye Temel Gravite Agi ve Ulke Geoit ¢alismalari 2,3,4
13 Tirkiye Ulusal Temel GPS Ag1 1999 (TUTGA-99) ; 2,3,4
14 Tirkiye Ulusal Sabit GPS Agi-Aktif (TUSAGA-Aktif ) ya da CORS-TR 2,3,4
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction, Purpose and classification of basic national geodetic networks 2,3,4
) Establishment basics and establishment stages of the Basic National Triangulation 3,4
Network by classical observations
3 Triangulation network examples of various countries, combining the networks 4
4 Reference coordinate systems used in national network observations 1,5
5 Geodetic datum and determination of geodetic datum, absolute positioning and 1,5
orientation methods, relative positioning and orientation methods
6 Categorization of points and networks produced via terrestrial techniques based on 2,4
Turkish National Horizontal Control(Triangulation) Network
7 The use of satellite and space techniques in national network observations 3,6
8 Categorization of points and three dimensional networks produced by satellite and 3,6
space techniques
9 Densification of networks by terrestrial and space techniques 6,7,8
10 Studies related with International Geodetic Network and Continental Networks 7,8
(ITRF, EUREF)
11 ITRF and ED50 datum, datum transformations (ITRFXX -ED50-ITRFXX) 5
12 TUDES, TUDKA-99, TTGA, and Turkey Geoid solutions 2,3,4
13 Turkish National Basic GPS Network 1999 (TUTGA-99) 2,3,4
14 Turkish National Reference GNSS Network (CORS-TR) 2,3,4




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)

— A Leick, 2004, GPS Satellite Surveying, Third Ed. John Wiley & Sons, Inc,
New York,

— G Bomford, 1952, Geodesy, Third Edition, Oxford University Press
Amen House, London,

— E.Ulsoy, 1984, Ulke Jeodezi Aglari, i.T.U. Yayinlari istanbul.

— W. Torge, 1991, Geodesy, Walter de Gruyter, Berlin..

— P.Vanicek, E.J. Krakiwsky, 1986, Geodesy: The Concepts, Elsevier
Sciences Publ. Amsterdam.

— G. Seeber, 1993, Satellite Geodesy, Satellite Geodesy, Springer Verlag,
Berlin.

— Arslan, E., 2001, Ulke Olcmeleri ders notlari, ITU Geomatik Miih. Bél.,
istanbul

Diger Kaynaklar
(Other References)

— HKMO, Biiyiik Olcekli Harita ve Harita Bilgileri Uretim Yonetmeligi, 2018
— ISO TC-211 Standartlari
— TUTGA-99, TUDKA-99, TTGA-99 Raporlari

Odevler ve Projeler
(Homework & Projects)

Ogrencilere jeodezik ag tasarimina iliskin dénem projesi verilecektir. Her
hafta aktarilan ve sinifta konuya iliskin yapilan tartismalardan edinilen
bilgilerle donem sonuna kadar proje tamamlanacaktir

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Diger Uygulamalar
(Other Activities)

Ogrencilerin derste anlatilan 6lcme ydntemleri ve aletlerinin kullanimini
saglamak amaciyla, arazide 6lgme uygulamalar yapilacaktir

Basari Degerlendirme Sistemi - (Assessment Criteria) *

ODEV - - -
YILiCi - YILiGi YILiGi YILIGI
DEVAM | YILSONU SINAVINA ;gzj E BASARI S‘%’& BASARI BASARI sm- :ﬁm MINIMUM
MIN GIRME SARTI Sy NOTUNA T NOTUNA NOTUNUN T BASARI
KATKISI KATKISI KATKISI NOTU
SAYISI
Projeyi eksiksi 1Pr
70 Jey z 60 1 40 50 50 30
tamamlamak. 1Su

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