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Dersin Tanimi

GNSS (Karesel konumlama sistemleri) kullanilarak nokta konumlarinin Gretilmesi ile ilgili 6lgme
ve hesaplarin ulusal (Yonetmelikler, TSE ve Yonergeler) ve uluslararasi (ISO, AB Normlari ve
Direktifleri) standartlara uygun olarak yapilmasini konu edinmis bir derstir.

(Course Description)

A course that describe the production of point positions and related surveying and calculations
using GNSS, based on national (BOHHBUY, TSE and Standards) regulations and international
(ISO, EU Norms and Directives) standards

Dersin Amaci

(Course Objectives)

Bu dersin amaci 6grencilerin,

GNSS genel hatlari ile anlamasi (GPS, Galileo, GLONASS nedir, Uzay-Kontrol-Kullanici
bolimleri, Alici ve Anten tipleri)

GNSS temel bilesenleri (Koordinat sistemi, Datumu, Yoriinge, Sinyal, Zaman, Atmosfer,
iyonosfer vb.)

GNSS temel teorisi (Tamsayi belirsizligi, ikili ve Ggli farklar, Cycle Slip belirleme, Kestirme
hesaplari vb) ve konum belirleme (Mutlak-PDOP ve GDOP vb bilgilerin anlagiimasi ve
Rolatif-Statik, Kinematik ve Gergek zamanli Kinematik (RTK, DGPS ve CORS))

GNSS etkileyen hata kaynaklari ve giderilmesi, Presizyon ve Dogruluk

GNSS ile 6lgmeler (Konum ve Yikseklik, C1, C2 ve C3 vb.)

GNSS verilerinin degerlendirilmesi

GNSS disinda var olan uydu-uzay bazli yontem ve sistemler (VLBI, SLR, LLR, DORIS vb) bilgi
ve becerilerinin Geomatik Mihendisligi calismalari agisindan kazandiriimasini
saglayacaktir.

The aim of this course is to provide students to

Understand GNSS general units(GPS, Galileo, Glonass, Beidou, Space-Control-User
segments, Receiver and antenna types)

GNSS basic components (Coordinate systems, datum, orbits, signal, time, atmosphere,
etc.)

GNSS basic theory (integer ambiguity, double and triple differences, cycle slip detection,
etc.) and positioning (absolute PDOP and GDOP, GPS surveying techniques, etc.)

GNSS error sources and the elimination methods of the errors

GNSS surveying (coordinate, elevation, C1, C2, C3, etc.)

Evaluation and adjustment of GNSS data

Satellite or Space based surveying techniques other then GNSS like VLBI, SLR, LLR, DORIS




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

1

Uydu bazli 6lgme yontemlerini tanimlar ve konum ve yikseklik belirleme igin
beceriyle kullanir

GNSS ile konum belirleme yéntemlerini anlar, temel bilesenlerini hesaplar ve
kalite bilgisiyle birlikte Gretim yapar

GNSS ile konum belirleme yéntemlerini kalitesine (dogruluk, presizyon) ve
maliyetine (optimize ederek) gére derecelendirir

GNSS ile yikseklige iliskin ham 6lgme verisini sayisal olarak yonetmeliklere uygun
olarak Uretir

GNSS ile yikseklik belirleme yontemlerini i¢sellestirir ve kalite bilgisiyle birlikte
Uretim yapar

GNSS ile yikseklik belirleme yontemlerini kalitesine (dogruluk, presizyon) ve
maliyetine (optimize ederek) gére derecelendirir

Arazide Uretim Siireglerini organize eder (Alet Secimi, Olgme Yontemi Secimi,
Degerlendirme Yontemi Secimi, Sonuclarin Raporlanmasi ve Sunumu)

Ulusal ve Uluslararasi standartlarina (BOHHBUY’ye ve ISOTC211) uygun uretimler
(GNSS ile koordinat, konum hatalari vb. ) icin uygun veri platformunu seger

Students who completes this course successfully

1

Defines the space based surveying techniques and uses them for position and
height determination

Interpret the GNSS positioning techniques calculates the basic components of it
and produce with the quality information

Ranks the GNSS positioning techniques with respect to quality (accuracy,
precision) and cost (by optimizing)

Produce the raw height data digitally with respect to regulations

Indicate the GNSS height determination techniques and produce with the quality
information

Ranks the GNSS height determination techniques with respect to quality
(accuracy, precision) and cost (by optimizing)

Organize the field production processes (Instrument selection, Surveying
Technique selection, Evaluation method selection, reporting and presentation of
the results)

Selects the suitable data platform for the productions that are suitable for
national and international standards.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Giris, genel tanimlar 1
1
2 GNSS temel bilesenleri (Koordinat sistemi, datum, yoriinge, sinyal, atmosfer ve zaman)
3 GNSS etkileyen hata kaynaklari 1
4 GNSS temel teorisi (Konum belirleme) 1,2,3
5 GNSS temel teorisi (Yikseklik belirleme) 1,4,5,6
2,3,4
6 GNSS ile 6lgme yontemleri (Statik) ’ 3’6 'S
- i A . 2,3,4,5,
7 GNSS ile 6lgme yontemleri (Kinematik, RTK, CORS vb) 5
8 GNSS ile 6lgme yontemlerinin uygulamasi (Statik yontem ile konum belirleme) 2,3,7
9 GNSS ile 6lgme yontemlerinin uygulamasi (Kinematik (RTK, CORS, DGPS vb) yontem ile 537
konum belirleme) T
10 GNSS ile yapilacak uygulamalar (Statik ve Kinematik yontemler ile yikseklik belirleme) 4,5,6,7
11 GNSS ile toplanan verilerin degerlendirilmesi (veri aktarimi ve prosese hazirlik, ticari ve 3
ticari olmayan yazilimlar)
GNSS ile 6zel 6lcmeler (GNSS’in Hidrografik 6lgmelerde, deformasyon élgmelerinde,
12 CBS veri toplanmasinda, yerbilimleri calismalarinda vb kullanimi) 7,8
13 Klresel GNSS aglari ve kiresel 6lgekli calismalar 7,8
14 GNSS disindaki uydu bazh 6lgme sistem ve yontemleri 7,8
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction, the Definitions 1
Basic components of the GNSS (Coordinate system, datum, orbit, signal, atmosphere 1
2 and time)
3 GNSS error sources 1
4 Basic concept of the GNSS (Positioning) 1,2,3
5 Basic concept of the GNSS (Leveling) 1,4,5,6
6 GNSS measurements method (Static) 2,3,4,5,6
7 GNSS measurements method (Kinematic, RTK, CORS etc) 2,3,4,5,6
8 GNSS measurements (positioning application with static method) 2,3,7
GNSS measurements (positioning application with kinematic (RTK, CORS, DGPS etc)
9 method) 2,3,7
10 GNSS measurements (leveling application with static and kinematic methods) 4,5,6,7
Process data gathered by GNSS (transfer data and preparation to process,
1 commercial and non-commercial software) 8
Special techniques in surveying with GNSS (GNSS in Hydrographic and deformation
12 measurements, earth science, data for GIS etc, ) 7,8
13 Global GNSS network and global-scale studies 7,8
14 Other satellite based surveying systems, except GNSS 7,8




Dersin Geomatik Miihendisligi Ogrenci Ciktilaniyla iliskisi

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

Katki

Seviyesi

1

2

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme,
formiile etme ve ¢ozme becerisi.

X

Kuresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, glivenlik ve
refahi gbz 6nline alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.

Farkl dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢éziimlerinin
kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz dnlinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak igin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiyag 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)

e Muzaffer Kahveci, Ferruh Yildiz, "GPS/GNSS uydularla konum belirleme
sistemleri teori ve uygulama", 2012.
e Bernhard Hofmann-Wellenhof, Herbert Lichtenegger, Elmar Wasle,

(Other References)

Ders Kitab "GNSS--global navigation satellite systems : GPS, GLONASS, Galileo, and
(Textbook) more", 2008.
e Paul D. Groves, "Principles of GNSS, inertial, and multisensor integrated
navigation systems", 2008.
e Guochang Xu, "GPS Theory, Algorithms and Applications", 2007.
Diger Kaynaklar e HKMO, Biiyiik Olcekli Haritalarin Yapim Yénetmeligi, 2005.

e |SO TC-211 Standartlari

Odevler ve Projeler
(Homework & Projects)

e GNSSile 6lgme ve degerlendirme, GNSS sonuglarinin sunumu (kalite
bilgisi ile birlikte)

e Surveying and evaluation with GNSS, presentation of GNSS results (with
quality inf.)

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Diger Uygulamalar
(Other Activities)

Ogrencilerin derste anlatilan 6lcme yéntemleri ve aletlerinin kullanimini
saglamak amaciyla, arazide 6lgme uygulamalari yapilacaktir.
Derse hazirlikli gelinmesi icin ders sonlarinda bir sonraki hafta konusu ile
ilgili okuma 6devi verilecektir. Okuma odevleri bir kisa sinav ile kontrol
edilecektir.

1. Okuma Odevi GNSS temel bilesenleri (1. Hafta)

2. Okuma Odevi GNSS hata kaynaklari (2. Hafta)

3. Okuma Odevi Mutlak ve rélatif konum belirleme (3. Hafta)

4. Okuma Odevi Olgme yéntemleri (5. Hafta)

5. Okuma Odevi Ozel dlgmeler (11. Hafta)

Field measurement applications will be carried out to let the students
understand and apply the surveying methods and instruments.
To provide the students to come to the class as prepared at the end of each
course a reading homework will be given related to next week subject.
reading homeworks will be checked by a quiz

1. Reading HW GNSS basic components
Reading HW GNSS error sources
Reading HW absolute and relative positioning
Reading HW surveying techniques
Reading HW special measurements

v W




Basari Degerlendirme Sistemi - (Assessment Criteria)
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