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And you?
Name, experience and interest in 3D modelling



Course contents

• How is the built environment modelled in 3D? 

• Fundamentals / concepts 

• Data models and data structures 

• Guest lecture: reconstructing a city in LoD2 

• Applications



New-ish course

• Continuous improvements 

• 2020: Entirely new contents 

• 2022: 3D book 

• 2024: More info: Minkowski sum, new lesson 

• Feedback is appreciated!



Prerequisites

• GEO1000 or knowledge of scripting/programming (in any language) 

• GEO1002 or basic knowledge of (2D) GIS 

• Optional: GEO1015 (Q2) covers complementary topics (2.5D vs 3D)



Blended learning

In your own time: 

1. Watch videos 

2. Read materials 

3. Most important: work on assignments



Contact hours?

• Per week: 2x2h during Monday & Wednesday labs (13:45) 

• At the beginning: short lectures, introduction to course/assignments, discussions and 
demos of course topics, feedback on assignments/exams, etc. 

• Then: answer questions, discuss common issues, help with assignments, general 
programming questions, etc. 

• At other times, you can still ask questions on Discord. We might just take longer to 
answer.



Extra help sessions

Help with C++ setup and 
assignments 

Thursdays 16:00 - 17:30 

GeolabDimitris Mantas

student 
assistant



How to make the most of it

1. Keep up with the course schedule 

2. Study (or at least skim) lessons in advance 

3. If you have any doubts, ask questions 

4. Make sure you can answer questions (at the end of book chapters) 

5. Optional: read one or two external sources (in notes in each chapter) 

6. Spend more time on assignments than on lessons



Lessons
• 1.1: Intro [K] 

• 1.2: B-rep [K] 

• 2.1: 3D DT / Voronoi [H] 

• 2.2: Voxels [K] 

• 3.1: ISO 19107 [H] 

• 3.2: 3D city models [H] 

• 4.1: MAT [K] 

• 4.2: LoD2 reconstruction [R] 

• 5.1: G-maps / c-maps [K] 

• 5.2: Curves [K] 

• 6.1: CSG [K]  

• 6.2: BIM [K] 

• 7.1: TBD [K] 

• 7.2: Applications [K]



Assignments
• Programming tasks using C++ and open source libraries 

• 10% hw1, 20% hw2 and hw3 

• 0: C++ preparation (no deadline / not marked) 

• 1: Triangulating polyhedron faces (Mar 1) -> available from Wednesday 

• 2: Generalising a 3D city model (Mar 22) -> available in week 3 

• 3: BIM processing (Apr 12) -> available in week 6



Two exams (in person)

• Mid-term 

• Lessons 1.1 - 4.1 

• Mar 13 

• 5% of final mark

• Final 

• All lessons 

• Apr 12 @ 9:00 

• 45% of final mark

• Weighted average of 50% to pass the course



Resits

• One resit for both exams together (50%) 

• One resit per assignment (mostly likely redo of assignment with modified tasks) 

• June 28 @ 9:00



Course website

• No Brightspace! 

• Everything is here: https://3d.bk.tudelft.nl/courses/geo1004/ 

• On Monday: check announcements/timetable



Questions?

• In person during contact hours or Discord anytime: 

• Don’t hesitate to ask! General software/programming questions are fine too 

• If possible, use geo1004 channel -> everyone can benefit from answers 

• E-mail or Discord DM for personal matters



Introduction to 3D modelling of the 
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3D modelling of the built environment

• creation of 3D representations 

• …of anything, real world or not 

• …for animation, films, video games, 
industrial design, etc.

• focus on representations and 
techniques that are useful 

• …for real-world objects and fields 

• …in applications within geomatics 
and related fields



Why 3D?
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1. Introduction

A 3D city model is a representation of an urban environment with a three-dimensional geometry of
common urban objects and structures, with buildings as the most prominent feature [1–4]. A typical
3D city model is derived from various acquisition techniques, for instance, photogrammetry and laser
scanning [5–8], extrusion from 2D footprints [9,10], synthetic aperture radar [11–15], architectural
models and drawings [16–18], handheld devices [19,20], procedural modelling [21–26], and volunteered
geoinformation [27–29]. Seemingly, visualisation dominated the early uses of 3D city models. However,
as the technology developed, 3D city models have become valuable for several purposes beyond
visualisation, and are utilised in a large number of domains [30–35] (Figure 1). Such diversity and
the increasing number of applications render it difficult to keep track of the utilisation possibilities of
3D city models. It appears that, despite the near-ubiquitousness of 3D city models, a comprehensive
inventory of 3D applications does not exist (examples of previous efforts are presented in Section 2).
Because each 3D application requires its own specific 3D data, a comprehensive inventory can help
linking the requirements to specific applications. Contributing to these efforts, as we do in this paper,
helps identifying the requirements emerging across domains to generate 3D data that is fit-for-purpose.
Such an inventory also provides a reference for user testing, thus contributes to identifying the eventual
understanding of the models’ fitness-for-use.

Figure 1. 3D city models may be applied in a multitude of application domains for
environmental simulations and decision support.

In Section 3 we present the methodology of our survey, and discuss barriers we encountered. It is
important to note that throughout this manuscript, we focus on the state of the art regarding the utilisation
of 3D city models; however, we also use the terms 3D GIS and 3D geoinformation when the context
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Other applications

• Visualisation (eg for gaming, tourism, navigation, etc) 

• Energy demand estimation (and potential for retrofitting) 

• Computational fluid dynamics (eg for wind speeds, air quality, effects on buildings, etc) 

• Shadow casting (eg for building permits, visibility analysis, improving energy demand/
solar potential calculations, etc)



Homework 0 intro



Lesson 1.1 (intro)

• More of a glossary than a lesson. Read to know some important concepts and revisit it 
if you have doubts later in the course. 

• Concepts behind the 3D modelling of the built environment: 

• Different ways to conceptualise 3D modelling process (abstractions vs. chain) 

• Geometry, topology and semantics: links to branches of mathematics 

• Objects vs. fields 

• Data models and data structures



What to do next?

1. Today: 

• Homework 0 (install required software for C++ assignments) 

• Go to geo1004 website and study today’s lesson (3D book Chapter 1) 

• If you have extra time, study Wednesday’s lesson (3D book Chapter 2) 

2. Wednesday: short lecture on b-rep, intro to homework 1 and help with any questions 
about this week’s lessons or C++ installation
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