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Dersin Tanimi

Pek cok lilkede standart haline gelen, ¢ok disiplinli Yapi Bilgi Modellerine ait verilerin
toplanmasi, modellerin olusturulmasi, analizi, Cografi Bilgi Sistemleri ile entegrasyonu
ve gorsellestirmesi icin gerekli Geomatik Mihendisligi yontem ve araclari detayh olarak
ele alinacaktir. Konuile ilgili Yapi Bilgi Modeli ve Mekansal Veri uluslararasi standartlari
detayl olarak incelendikten sonra, cesitli uygulama alanlarinda secilecek projeler ile
ogrencilerin bu yontem ve araglari gelistirmesi, kullanmasi ve uygulamasi

(Course Description)

Geomatics Engineering methods and tools required for data acquisition, modelling
analysis and visualization of multi-disciplinary Building Information Models that are
already established as standards in many countries. After examining the international
standards on the Building Information Models and Spatial domain in detail, students
will develop, deploy and apply methods and tools with case study application domains.

Dersin Amaci

Bu dersin amaci, cok disiplinli Yapi Bilgi Modelleri icin gerekli olan cografi veri
altyapisini elde etme yontemlerinin sunulmasi, makina 6grenmesi algoritmalarinin
kullaniminin tartisilmasi, Yapi Bilgi Modeli tabanli kapali alan, eneriji verimliligi, dijital
ikiz vb. uygulamalar i¢in 3 Boyutlu mekansal analiz ve sorgulamalar ile gérsellestirme
becerilerinin 6grencilere kazandirilmasini saglamaktir.

(Course Objectives)

The purpose of this course is to ensure students gain engineering skills to effectively
present the methods of obtaining the geographic data infrastructure required for
multi-disciplinary Building Information Models, to discuss usage of machine learning
algorithms, to deploy and implement Building Information Model-based indoor space,
energy efficiency, digital twin, etc. applications via 3D spatial analysis and visualization
algorithms that will in return develop relevant skills of students.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
DOC

1 Yap Bilgi Modelini ve Cografi Bilgi Modelleme arasindaki iliskiyi
aciklar.

2 Yapi Bilgi Modeli ve ilgili cografi standartlarini agiklar.

3 Sectigi uygulama alaninda Yapi Bilgi Modeli olusturmak icin gerekli
veri elde etme yontemlerine karar verir.

4 Sectigi uygulama alaninda Yapi Bilgi Modeli olusturur, standartlara
uygunlugunu kontrol eder.

5 Veri elde yontemlerinin otomasyonu icin makina 6grenmesi
algoritmalarini kullanir.

6 Mevcut Yapi Bilgi Modeli uygulamalarinda, Geomatik
Muihendislerinin gorevlerini agiklar.

7 Sececegi uygulama alaninda Yapi Bilgi Modeli tabanli mekansal
analizleri gergeklestirir, sonuglari analiz eder, raporlar ve
karsilasilabilecek cografi problemleri ve olasi ¢oziim 6nerilerini
ortaya koyar.

Students who completes this course successfully
CLO

1 Defines the relationship between Building Information Modelling and
Geospatial Data Modelling

2  Defines Building Information Modelling and relevant spatial standards.

3  Decides the methodology to deploy during the Building Information
Modelling data acquisition.

4  Generate Building Information Model within the selected case study
area and control compliance to standards.

5 Use machine learning algorithms to automatize data acquisition.

6 Defines the role of Geomatics Engineers within Building Information
Modelling projects.

7 Performs Building Information Model-based spatial analysis in the
selected case study application, analyzes the results, reports and
reveals possible geographical problems and possible solutions




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Yapi Bilgi Modelleme (YBM) ve Cografi Bilgi Modelleme kavramlari, giris 1
Terimler, tanimlar, yasam-dongiisi yaklagimi, ¢ok disiplinli ortak ¢alisma stratejileri, 1,6
2 Bilgisayar Destekli Tasarim (BDT), Cografi Bilgi Sistemleri (CBS) ve YBM yaklagimlarinin
karsilastirilmasi
3 YBM igin cografi veri elde etme: Klasik ydontemler, 6lgme, lazer tarama, fotogrametri vb. 2,3
a YBM igin cografi veri elde etme: Yeni yontemler (Scan-to-BIM, Makina 6grenmesi 3,4,5
destekli ydontemler), diisiik maliyetli yontemler
5 Nokta verisi ve parametrik modelleme, 3 Boyutlu modelleme yontemleri, gorsellestirme 3,4,5
6 Sistem Mimarisi, similasyon 4,5,6
7 YBM & Cografi Bilgi Sistemleri entegrasyonu: YBM ve CityGML, ilgili standartlar 4,5
3 YBM & Cografi Bilgi Sistemleri entegrasyonu: Geometri ve topoloji ile ilgili problemler 6
ve Cozimleri
9 YBM & Cografi Bilgi Sistemleri entegrasyonu: Firsatlar ve zorluklar 6
10 Ornek Calisma: Kapali Alan Navigasyonu, Bina Tahliyesi 4,6,7
11 Ornek Calisma: Dijital ikizler 4,6,7
12 Ornek Calisma: Tesis Yonetimi 4,6,7
13 Ornek Calisma: 3 Boyutlu Kadastro ve YBM 4,6,7
14 Ornek Calisma: Enerjisi Verimliligi 4,6,7
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 The relationship between Building Information Modelling (BIM) and Geospatial 1
Modelling, Introduction
Terms, definitions, Life-Cycle approach, interdisciplinary collaboration strategies, 1,6
2 comparison between CAD, Geographic Information System (GIS) and BIM
approaches
3 Spatial data acquisition for BIM: Traditional approaches, surveying, laser scanning, 2,3
photogrammetry etc.
a Spatial data acquisition for BIM: Recent techniques (Scan-to-BIM, Machine learning 3,4,5
supported methods etc.), Low - cost techniques
5 Point clouds versus parametric modelling, methods for 3D Volume modelling, 3,4,5
visualization,
6 System architecture, simulation 4,5,6
2 BIM & Geographic Information System (GIS) Integration: BIM & CityGML, Relevant 4,5
Standards
8 BIM & Geographic Information System (GIS) Integration: Issues related with 6
geometry & topology and possible solutions
9 BIM & Geographic Information System (GIS) Integration: Opportunities and 6
Challenges
10 Case studies: Indoor navigation, disaster evacuation 4,6,7
11 Case studies: Digital twins 4,6,7
12 Case studies: Facility management 4,6,7
13 Case Studies: 3D Cadastral Information and BIM 4,6,7
14 Case studies: Energy efficiency 4,6,7




Dersin Geomatik Miihendisligi Ogrenci Ciktilaniyla iliskisi

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

Katki
Seviyesi

12

3

Miihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme,
formile etme ve ¢ozme becerisi.

X

Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglk, giivenlik ve
refahi gbz 6niine alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.

Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢oziimlerinin
kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz 6nliinde 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 ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yliriitme, 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)

- Eastman, C., Teicholz, P., Sacks, R., Liston, K., 2011, BIM Handbook, A Guide
to Building Information Modeling for Owners, Managers, Designers,
Engineers, and Contractors, Second Edition, pg. 650

Diger Kaynaklar
(Other References)

- ISO/TR 23262:2021(en) GIS (geospatial) / BIM interoperability
https://www.iso.org/obp/ui/#iso:std:iso:tr:23262:ed-1:v1:en

- Industry Foundation Classes (IFC) — buildingSMART Technical, 2021,
https://www.buildingsmart.org/standards/bsi-standards/industry-
foundation-classes/

- Shirowzhan, S., Tan, W.T, Sepasgozar, S.M.E, 2020, Spatial Big Data, BIM
and advanced GIS for Smart Transformation: City, Infrastructure and
Construction, ISPRS, MDPI, pg.166.

- Spatial Analysis with BIM: SAB OPEN, 2021, https://otp.uni-
weimar.de/courses/spatial-analysis-with-bim-sab-open/

- Xin Liu 1, Xiangyu Wang , GraemeWright, Jack C. P. Cheng, Xiao Li and Rui
Liu, 2017,A State-of-the-Art Review on the Integration of Building
Information Modeling (BIM) and Geographic Information System (GIS)

- Underwood, J, Isikdag, U, 2009, Handbook of Research on Building
Information Modeling and Construction Informatics: Concepts and
Technologies, Copyright: © 2010 | pg. 757

Odevler ve Projeler
(Homework & Projects)

Ogrencilere arastirma yapmalarini ve konuyu pekistirmelerini saglamak icin 1
adet donem projesi verilecektir. Elde edilen sonuclar detayli olarak tartisilacak
ve disiplinler arasi bir jiriye sunulacaktir.

A term project will be given to let students do research and reinforce their
knowledge. Achieved results will be discussed in detail, where the discussion
will take place in front of a multi-disciplinary jury.

Laboratuar Uygulamalari
(Laboratory Work)

Ogrenciler, lisansli (AutoDesk Revit), ESRI, SAFE/FME ve acik kaynak kodlu
yazilimlar ile segecekleri konularda proje teslim edeceklerdir.

Students will deliver term projects on a selected topic via using licensed
(AutoDesk Revit),ESRI, SafeFME and open source software

Bilgisayar Kullanimi
(Computer Usage)

Zorludur.

Obligatory.

Diger Uygulamalar
(Other Activities)

Ogrenciler sonuglari ¢ok disiplinli bir jiiri ©niinde sunacak ve tartisacaktir.

Students will discuss and present the results to an inter-disciplinary jury.

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yil igi Sinavlari
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Donem
Odevi/Projesi
(Term
Paper/Project)

Laboratuar
Uygulamasi
(Laboratory Work)

Diger Uygulamalar



https://otp.uni-weimar.de/courses/spatial-analysis-with-bim-sab-open/
https://otp.uni-weimar.de/courses/spatial-analysis-with-bim-sab-open/

(Other Activities)

Final Sinavi
(Final Exam)




