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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 210/210E 4 1,5 2 1 1 -
Boliim / Program Geomatik Mihendisligi
(Department/Program) | (Geomatics Engineering)
Dersin Tiirii Zorunlu (Compulsory) Dersin Dili ingilizce ve Tiirkce
(Course Type) (Course Language) | (English and Turkish)

Dersin Onkosullan
(Course Prerequisites)

GEO 104 MIN DD veya GEO 104E MIN DD veya JDF 211 MIN DD veya JDF 211E MIN
DD veya GEO 114 MIN DD veya GEO 114E MIN DD

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

Yiikseklik sistemleri, nivelman yontemleri, 6lgmelerde kullanilan alet ve donanimlar,
olgme agi ve 6lgme yontemi tasarimi, uygun alet ve donanimin se¢imi, geomatik
mihendisliginin degisik problemlerine entegre olarak kullanilabilecek yikseklik
bilgilerinin tiiretilmesi, bu bilgiler gerekli olan élgmelerin ve degerlendirmelerin
yapilmasi, kontrollarinin saglanmasi, ¢alismalarin rapor edilmesi gibi faaliyetleri, konu
edinmis bir derstir.

(Course Description)

This course focuses on height systems, leveling methods, instruments and tools,
leveling network and leveling method design, proper instrument and tool selection,
production of elevation information which can be used with integration in different
problems of Geomatics engineering and compilation of the leveling measurements,
evaluations, controls and reporting to produce related information.

Dersin Amaci

Bu dersin amaci, ilgili standartlara uygun olarak 6grencilerin yikseklik sistemleri ve
yukseklik farki 6lgme konseptlerini ve yontemlerini uygulayarak, yilikseklik 6lgme
aletlerinin (nivo, mira, barometre, vb.) kullanimini, yikseklik 6lgmeleri ile ilgili bilgi ve
becerileri kazanmalarini saglamaktir.

(Course Objectives)

The aim of this course is to provide students to gain knowledge and skill related to
height systems, and height difference determination concepts and methods to use
leveling instruments (level, rod, barometer, etc.), and height determination.




Bu dersi basariyla tamamlayan 6grenciler;

1 Ulusal ve uluslararasi standartlarina (1ISO 19104 (2008)’e) gore temel yikseklik
olgme terimlerini ve sireclerini tanimlar.

2 Ulusal ve uluslararasi standartlarina (ISO 19132 (2008)’e) gore kanava, kroki, plan
uretir.

3 Yikseklige iliskin ham olgme verisini sayisal olarak yénetmeliklere uygun olarak
uretir.

4 Ulusal ve uluslararasi standartlara (BOHHBUY’ye ve ISOTC211) gére iiretim
(yUkseklik 6lgmelerindeki) sonuglarindaki standart sapmalari hesaplar.

5 Temel arazi 6lgme donanimlarini (Nivo, mira, barometri vb.) beceri ile kullanir.

6 Sayisal ve analog ham veriyi isleyerek gerekli ylikseklik hesaplamalarini yapar.

7 Yukseklige iliskin ham 6lgme verisini sayisal olarak yonetmeliklere uygun olarak
aretir.

8 Hakkinda dlgme verisi derledigi ilgili objeler icin 6znitelik verileri diizenler. (Ulusal
ve uluslararasi standartlarina (ISO 19110 (2006+A1 2011)’e) gbre olusturulan

Dersin Ogrenme detay katalogundaki objeler/detaylar icin 6znitelik donerir.

Ciktilari 9 Yaptigl calismada hakkinda dlgme verileri icin metaveri yapisini 1ISO
19115(2005)‘e gore kurar.

(Course Learning Students who completes this course successfully

Outcomes) 1 Define the basic leveling terms and processes based on national and

international (ISO 19104 (2008)) standards.

2 Produce outline, sketch and plans based on national and international (ISO 19132
(2008)) standards.

3 Produce the raw measurement data for the elevation and height information
based on the standards.

4 Calculate the standard deviations on the leveling measurement results based on
the national and international (BOHHBUY ve ISOTC211) standards.

5 Setup and manipulate basic leveling instruments (level, rod, barometer, total
station, etc.).

6 Compile the required height determination calculations by processing digital and
analogue raw measurement data.

7 Produce the digital raw measurement data required for the height determination

8 Arrange the attribute data for the objects or details measured or compiled by
him or her. (Generates and offers attributes for the objects inside the detail
catalogue created with respect to national and international standards (I1SO
19110 (2006+A1 2011))).

9 Build the metadata structure based on ISO 19115(2005) for the measurement
data in his or her work.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilari
1 Giris, Genel tanimlar (Geoid, Nivo yizeyi, Agirlik kuvveti, Bagil ve mutlak ytkseklikler 1
vb.)
2 Geoid veya ortalama deniz seviyesinin belirlenmesi 2
3 Yiukseklik Sistemleri 3,4,5
4 Jeopotansiyel yikseklik, Ortometrik Yiikseklik, Normal Yikseklikler, Elipsoidal Yikseklik | 3, 4,5
5 Yikseklik Belirleme Teknikleri 4
6 Geometrik Nivelmanin Temelleri 3,6
7 Geometrik nivelman 6lgme ve degerlendirmeleri 1,3,5
8 Geometrik Nivelmanda Hata Kaynaklari ve Hata Hesabi 3,6
9 Presizyonlu Nivelman Teknikleri, alet donanimlari, Kontrol ve Kalibrasyonlari 3,6
10 Presizyonlu Nivelman Ol¢cme ve Degerlendirme islemleri 1,5,7
11 Presizyonlu Trigonometrik Nivelman Teknikleri, Olcme ve Degerlendirmeleri 1,2,3,5,
6,7,8,9
12 Presizyonlu Trigonometrik Nivelman Olgmelerinde Hata kaynaklari ve Hata Hesabi 1,2,3,5,
7,8,9
13 Presizyonlu Nivelmanda Diger Yontemler, 6,7
14 Hidrostatik Nivelman 6,7,8,9
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction, Basic Definitions 1
2 Geoid and mean sea level determination 2
3 Height Systems 3,4,5
4 Geopotential height, Orthometric height, Normal height, Ellipsoidal Height 3,4,5
5 Height determination techniques 4
6 Basics of geometric leveling 3,6
7 Geometric leveling measurements and evaluations 1,3,5
8 Error sources and error theory in geometric leveling 3,6
9 Precise leveling techniques, instruments, control and calibrations 3,6
10 Precise leveling measurement and evaluation processes 1,5,7
11 Precise trigonometric leveling techniques, measurements and evaluations 1,2,3,5,
6,7,8,9
12 Error sources and error theory in precise trigonometric leveling 1,2,3,5,
7,8,9
13 Other methods in precise leveling, 6,7
14 Hydrostatic levelling, 6,7,8,9




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.

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.

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)

— Charles D. Ghilani,Paul R. Wolf, “An Introduction to Geomatics”, Twelft
Edition, Pearson Prentice Hall, 2008, ISBN: 978-0-13-615431-0

Diger Kaynaklar
(Other References)

— Ozgen, G., M., “Topografya (Olgme Bilgisi)”, I.T.U. insaat Fakiiltesi
Matbaasi, 1994.

— HKMO, Biiyiik Olgekli Haritalarin Yapim Yénetmeligi, 2005

— ISO TC-211 Standartlari

Odevler ve Projeler
(Homework & Projects)

Ogrencilere arazide nivelman yéntemlerini uygulayacaklari 3-5 noktal bir
ag kurmalari ve bu agi degisik nivelman yontemlerini (geometrik,
presizyonlu) kullanarak 6lgmeleri ve sonugclarini degerlendirmeleri ve
raporlamalari icerecek gruplar halinde calisacaklari 6devler verilecektir.

o Kamplste olusturulacak 3-5 noktali bir yiikseklik aginda

1. Geometrik Nivelman yontemiyle agin 6l¢tilmesi ve
degerlendirilmesi (Verilis Tarihi: 6. Hafta, Teslim tarihi: 8. Hafta)

2. Presizyonlu Geometrik Nivelman yontemiyle agin olclilmesi ve
degerlendirilmesi (Verilis Tarihi: 8. Hafta, Teslim tarihi: 10. Hafta)

o Odevler, uygun sayida olusturulacak 6grenci gruplarina verilecektir
o Final i¢in On sarttir,

o Basari notuna katkisi: %20 (%10 + %10),

Geg teslim puanlamasi: %80 lizerinden puanlama (bir hafta gecikme
durumunda)

A series of homeworks will be given to the group of students to apply
leveling methods on a 3 to 5 station network and measure that network
with different leveling methods (differential, trigonometric, precise) and
evaluate the result by preparing reports aout it.

o On a 3 to 5 station leveling network

1. Measurement and evaluation of the network with differential
leveling (Distribution: 6th week, Submission: 8th week)

2. Measurement and evaluation of the network with precise
differential leveling (Distribution: 8th week, Submission: 10th week)

o Homeworks will be distributed fort he proper number of students
in groups

o Submission of the homework is a precondition fort he final exam
o Effect on final grade: 20% (10+10)

o Late submission grading (! For just 1 week latency ! 80% of total
score)

Laboratuar Uygulamalari
(Laboratory Work)

Nivelman yontemlerinin uygulanmasinin 6gretilecegi laboratuvar ve arazi
calismalari dersin konularinin paralelinde yapilacaktir.

Laboratory and field Works will be executed right after the course topics
that were mentioned at the course.

Bilgisayar Kullanimi
(Computer Usage)

Diger Uygulamalar
(Other Activities)

Ogrencilerin derste anlatilan 6lcme ydntemleri ve aletlerinin kullanimini
saglamak amaciyla, arazide 6l¢gme uygulamalar yapilacaktir.

Field measurements will be compiled to provide students execute the
leveling methods and instruments mentioned in the course.




Basari Degerlendirme Sistemi - (Assessment Criteria) *

ODEV + YILigi - YILiGi yiLici YILIGI
DEVAM | YILSONU SINAVINA KISA BASARI s‘l(rltﬂl BASARI BASARI 57:6 :Sxm MINIMUM
MIN | GIRME SARTI svAV | NoTuNA | o B0 | NOTUNA | NOTUNUN CATHIS] BASARI
SAYISI KATKISI KATKISI KATKISI NOTU
20 Odevi Yapip Teslim |20 33.33 1 50 60 40 30
Etmek 1KS 16.66

* Giincel ders basar kriterleri i¢in iTU Geomatik Miihendisl

ewe

igi B6liim web sayfasina bakiniz.
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