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At the end of this assignment, the learner is expected to be able to

o Identify and describe available 3D data sources that can be used for GIS and BIM
o Experiment with external geodata in QGIS
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Expected competences when entering the assignment

o Basic knowledge in 3D Data Acquisition.
e Basic knowledge in 3D Data Sources.
e Basic knowledge in 3D Data Tools and Applications.
e Basic knowledge in QGIS.
Summary

The assignment explains possibilities of using 3D data sources in QGIS application to extract
building data. The sample data used in the assignment are aerial laser scanning data (LIDAR).

Expected Workload

20 slides with assignment learning content, 2 hours

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
do not necessarily reflect those of the European Union or the European Education and Culture Executive
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them.
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Assignment task

The task of the assignment is to Extract 3D buildings from point clouds.

Preparation
1) Data

In 3D modelling, a point cloud is a set of data points in a 3D coordinate system—commonly known
as the XYZ (or E, N, H) axes. Each point represents a single spatial measurement on the object's
surface. Taken together, a point cloud represents the entire external surface of an object.

The point cloud is usually result of 3D Laser scanning methods or Aerial Photogrammetry.

The most common format used point clouds is LAS (LIDAR Aerial Survey) or LAZ which is a is a
compressed (zipped) version of the LAS. The LAS format is a file format designed for the
interchange and archiving of Lidar point cloud data. It is an open, binary format specified by the
American Society for Photogrammetry and Remote Sensing (ASPRS)

2) Data Sources

There are many available point cloud datasets on the Internet. Openly available LIiDAR data is
available in different formats (usually LAS), coordinate systems, and state of processing (from the
cleaned point cloud data to the digital terrain model of the ground). Some examples are available
here:

¢ INSPIRE Geoportal https://inspire-geoportal.ec.europa.eu/
e Archaeology of Slovenia https://arheologijaslovenija.blogspot.com/p/blog-page 81.html

In this exercise we will use Sample Lidar data example (filename: Zagreb_Lidar_Example.laz). The
data is available under the BIRGIT Project in the assignment data folder.

Software

The QGIS software (version 3.28) is used for the exercise. The software together with many
learning materials is available here: https://qgis.org/en/site/.

Data Import

Before importing data it is necessary to create and save new project (i.e. Zagreb_Lidar.qgz) and to
set the CRS to EPSG 3765 — HTRS96/ Croatia TM.
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Data can be imported directly with Add Layer as a point cloud.

Assignment — Extract 3D buildings from point

clouds
April 2025, Version 2.0

Co-funded by
the European Union

NEERE

Q.-
G- O

X X):
o

°
ma

BetlOR @

GIT

v

#* 1

wg &

(@ Save Project As

Browser A [« PR3 » 2Digital Twins » Exercises
STYT®O
ELEA Organize ~  New folder
Favorites -
» ¥ Spatial Bookmarks 3 This PC Name
X % :'DJEG Heme B 30 Objects % points.qgz
+ [&) Home b =
EEe) I Desktop ¥ Tagreb Lidsr.qgz
4 (DA EA |5 Documents
% GeoPackage
D load:
’ Spatialite ‘ ownloads
& postgresal D Music
M SAP HANA ] Pictures
TP S SOL Server B videos
@ Oracle
" ArcGIS REST Servers ‘i Local Disk (G}
o — Local Disk (&)
v @d®To-FA

GIS Server

“‘ Temporal
R Terain

v o

Search Exercises

x| [T

File name: | 2

Save as type: | QGZ files (*.qg2)

1

HTRS96 / Croatia TH
Properties
*Units: meters
*Celestial body: Earth

*Method: Transverse Mercator

BROJCRS["HTRSSE / Croasia TM",
BASZGIOGCRS ["HTRSSE™,

+Static (relies on a datum which s plate-fxed)

Uredu

Odustani

o~ Hide Folders Cancel
T
@ Project Properties— CRS x| - x
Slgins_Yectar g | Project Coordinate Reference System (CRS)
O D — No CRS (or unknown/non-Earth projection)
N Fiter | O croat
B vetsdets
® Recently Used Coordinate Reference Systems =
[ View Settings Coordinate Reference System Authority ID
€3 Tansformations
¥ Styles
B8 0ato Sources < D
- Predefined Coordinate Reference Systems Hide deprecated CRSs
Relatio
B Relations Coordinate Reference System Authority 1D
. ~ [ Projected Coordinate Systems
= Lambert Conformal Conic
= & Mocros HTRS36 / Croatia LCC EPSGTEE
8@ g ~ Transverse Mercator

Primijeni Pomoé

Coordinate | -0,997° 1,345° | Scale | 1:1448735 | ~ | @ Magrifier | 100% [2]

Page 5 from 8

Rotation |0,0°®

[2] (V! Render I&Epss 4326 h



Co-funded by
the European Union

@ *Zagreb_Lidar — QGIS
Project Edit View

OB 8E
L A

Browser
CTHO

Favorites

v " Spatial Bookmar

v [ Project Home

b [¢] Home

] Cn

b EN
& GeoPackage
, Spatialite
. PostgreSQL
I SAP HANA
I 15 SOL Server
@ Oracle

B AKIRAC AT ATC

Layers

@ ® T

Layer
ﬂ Data Source Manager

0

Settings

Plugins

Raster Database

Create Layer

Embed Layers and Groups...
Add from Layer Definition File...
_tt Georeferencer...

Copy Style

Paste Style

Copy Layer

Paste Layer/Group
Open Attribute Table
Filter Attribute Table
Toggle Editing

Save Layer Edits
Current Edits

Save As...

Save As Layer Definition File...

Remaove Layer/Group

Duplicate Layer(s)

Set Scale Visibility of Layer(s)

The result is the following figure.

() *Zagreb_Lidar —QGIS
Project Edit View Layer Seitings Plugins Vector Raster Database Web Mesh Processing Help

=R = NN E

LA R NS

Browser

LRT®*O
b [ 2-543-105-9 e
» 5 30_Building.dwg
+ (2 Paints

[l

Layers

» Points.csv
+ = Pointsaxlsx

b+ () Zagreb_Lidar

v [ Template

=

520589240854,pg

2 ds-definition.png
b (= TAHIMFTRIIA_2015_16. pelf

b5l total-station-sunsevina=chant ™
»

«a T

~ | § Zagreb
v [ Unclassified

v [l Ground

O

V| [l Low Vegetation
v | Medium Vegetation

v| [l High Ve

getation

v [ Building

V| [l Lowpoi

nt (Noise)

| [ Eridge Deck

Q Type tolacate (Ctrl+) |

Ctrl+L

Web Mesh Processing Help

Be

s

v

LOOR

F&

Ctrl+D

v; Add Vector Layer...
Add Raster Layer...
m Add Mesh Layer...

9., Add Delimited Text Layer...

@, Add PostGIS Layers...
ﬂ, Add SpatiaLite Layer...

g Add M5 SOL Server Layer...
@, Add Oracle Spatial Layer...
B Add SAP HAMA Spatial Layer...

[ Add/Edit Virtual Layer...

8 Add WMS/WMTS Layer..

£EL Add XYZ Layer..
3 Add WCS Layer..
(7] Add WFS Layer...

@;’a Add ArcGIS REST Server Layer...

Ctrl+Shift+V
Ctrl+Shift+R

Crl+Shift+T

Ctrl+Shift+D

Ctrl+Shift+L

Ctrl+Shift+ 0

Crl+Shift+W

e, RBPPig /e tlOR

Coordinate | 4609915072585 | 9 Scale | 1:5503

To visualize 3D point cloud it is necessary to create 3D Map view.
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The building can be extracted simply by selecting attributes. In other words, all other classes can
be switched off and class Building can be extracted to e.g. new Layer
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