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License

This presentation is licensed under the Creative Commons License

CC BY-NC-SA 4.0. According to CC BY-NC-SA 4.0 permission is
granted to share this document, i.e. copy and redistribute the @@@
material in any medium or format, and to adapt it, i.e. remix,

transform, and build upon the material under the following
conditions:

* Attribution: You must give appropriate credit, provide a link to the license, and indicate if
changes were made. You may do so in any reasonable manner, but not in any way that
suggests the licensor endorses you or your use.

* NonCommercial: You may not use the material for commercial purposes.

* ShareAlike: If you remix, transform, or build upon the material, you must distribute your
contributions under the same license as the original.

* No additional restrictions: You may not apply legal terms or technological measures that
legally restrict others from doing anything the license permits.


https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode
https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode
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Motivation: 3D city models

* Semantic 3D city models can become rather huge datasets
— Generally, area is split into file-based "portions" (e.g. tiles)

* For example:

— Rijssen-Holten (NL) 25 files
— Den Haag (NL) 48 files
— Vienna (AT) 1460 files
— 3D BAG (whole NL) 8138 files

* Next logical step: store and manage everything by means
of a spatial database!
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IDEA:

Motivation * 3D City Database: Why not letting users benefit from directly working with the
Plug-in overview 3DCityDB?
Demo — No need to work with files
e : — Editing of features attributes could become way easier
Conclusions _ _ : .
SRS — (At least) basic SQL is well-known also outside the GIS user community

| 3D City DB
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Motivation

BUT:

* CityGML does not follow the Simple Feature for SQL model (SFS)
Nested features

One feature can have multiple representations

A representation is a combination of:

Level of Detail (LoD)
Geometry types (polygons, ..., implicit geometries)
Semantics

CityGML 2.0 module  Representations
Bridge 194
Building 148
CityFurniture 8
Generics 10
LanduUse 5
Relief 30
Transportation 50
Tunnel 138
Vegetation 8
WaterBody 16

(Excluding CityObjectGroup module)
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Plug-in overview

SO:

* Why not using QGIS?
— It can be extended with Python-based plug-in  -> 3DCityDB-Tools plug-in

Main functionalities

* Create "classic" GIS layers to hide 3DCityDB complexity
— Deal with different geometries (multiple LoDs, implicit representations, etc.)
— Merge all standard attributes of a feature into a single "table"

* Deal with the possibly huge size of city models stored in a database
 Editing of attributes: possible (depending on user privileges)

* Deletion of features: possible (depending on user privileges)

* Editing of geometries: NOT possible

* Support for multiple users with different privileges (read-only, read-write)
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Plug-in overview

Server-side
PostgreSQL "QGIS Package"
written in PL/pgSQL

Client-side
QGIS plug-in “3DCityDB-Tools”
written in Python

S 3D Gity DB

Server side (PostgreSQL)

3D City
Database

Explore/edit
data

QGIS
project

layer

Request @

creation

|

Database Layer(s}
connection import
Plugln

Client side (QGIS)
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Plug-in overview

Currently available tools:

Layer Loader
— Creates layers and loads them into QGIS

Bulk Deleter
— Deletes features from the database

QGIS Package Administrator
— Takes care of installation & users” settings
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Tests...

@ 3DCityDB Layer Loader

P User Comvection | ® Layers | Settings |

PostgreSQL connection
Select an existing connection Define a new connection
[ agi_test @ localhost A5 giorga <] [ NewConnection
CityGML 3D City Database
Database name:

‘Connect to database 'ggis_test’

Basemap (OpenStreetiap)

w Selection extents (current: user defined)

o [z |
vt T | o o |
o o |
cote e iy ] oty it

( Map Canvas Extent |

Set to schema 'denhaag’
Refresh ‘denhaag’ extents

==

The Hague

ityDB Layer Loader
3DCityDB Layer Load

P User connection | ® Layers N (= Settings ‘

QX 3DCityDB Layer Loader

B User Connection .uyus].m'

PostgreSQL connection
Select an existing connection Define a new connection
ags_test @ locahost AS gorgio v | NewComecton

CityGML 30 City Database
Database name: Gitydb schema (and user privieges):

[ Connect to database ‘agis_test | [ amsterdam (w) -]

Basemap (OpenStreetMap)

W Selection extents (current: user defined)

North |490289.0000
e et

South |481250.0000
Calaate from | Layer - | Layout Map - | | Bookmark ~
[ Map Canvas Extent |

[ Set to schema ‘amsterdan’ |

Refresh ‘amsterdam' extents.

—

Amsterdam

Postgresal connection
Select an existing connection Define 2 new connection
venna @ locahost AS gorgo = [ mewcomecton
CityGML 3D City Database
Database name: Citydb schems (and user privieges):
Connect to database 'vienna' T -]

Basemap (OpenStreetMap)

 Selection extents (cwrrent: user defined)

=
Calaate from | Layer - | LayoutMap - | | Bookmark -
[ Map Canvas Extent ]
Setto schema ‘ityds'
Refresh ityds' extents

Geocoder

R 3DCityDB Layer Loader

W User comnection | Layers [ ) Settings

PostgreSQL connection
Select an existing connection Define a new camnection
tokyo @ locahost AS giorgio =] [ ewcomecion
City@ML 30 City Database
Database name: Citydb schema (and user privileges):
Connect to database tokyo’ | [atyab @w =

Basemap (OpenStreetiap)

v Selection extents {aurrent: user defined)

-
=
Calaate from |_Layer - | Layoutap - | [Bookmark -
( Map Canvas Extent |
Set to schema ‘dtycb'
Refresh ‘dtydb extents

Geocoder
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QGIS Package (server-side only

This is a simple example of how the QGIS Package can be used via FME

Simply connect to the 3D City Database and import the views with PostGIS readers
Updates can be stored using PostgreSQL writers in update mode

@

DERP.EXEO O~

LAY,

& & e g

» B3

B & o = &2 8 GO

{3 Connection: qgis_test @ localhost (Linked to 'SourceDatase..
M Coordinate System: <not set>
v {8 Parameters
{8 WHERE Clause: <not set>
) Search Envelope
@) Advanced
{8 Features to Read
v [ Festure Types (10)
= qgis_user_nw.railway_bdg_lod3
(= qgis_user_nw.railway_bri_lod3
3 qgis_user_rw.raitway_city furn_lod3
[® qgis_user_nw.railway_gen_cityobj_lod3
B qgis_user_rw.railway_railway_lod3
3 qgis_user_nw.raitway_sol_veg_obj_lod3
3 qgis_user_nw.railway_tin_relief_lod3
B qgis_user_rw.raitway_tun_lod3
3 qgis_user_rw.railway_waterbody_lod3 watergroundsurf
(= qgis_user_nw.railway_waterbody_lod3_watersurf
= qgis_test @ localhost [POSTGRES]
= Transformers (21)
Disabled Transformers (20)
9 Bookmarks (1)
8 User Parameters (2)
1@ FME Server Parameters
~ 3 Database Cennections (1)
E& qgis_test @ localhost
Lenace B

Transformer Gallery 8 x
= Al (496)
Categorized

Embedded Transformers
FME Hub

ZF Recent (10)

Q Search Results

Edit

< Fesien
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PostGIS readers

n,,.. oy g Ay o w0
@w—

(i

alphanumeric

attributes as you wish

New Open Save Run Siop Cut Copy Paste Undo Redo | Select| Pan Zoomin Zoom Out Extents Maximize Full Screen  Reader Writer Transformer Annotation Bookmark  Auto-layout Center Middle | Publish Republsh  Download
Navigatar & X | sttt x  Main X
v [ qgis_test @ localhost [POSTGIS] ~

PostgreSQL writer
(update mode)

e e G0 — ]

-

= DY ] -]
fowa B B e e i i 2 G
%
&
R ey

F roes B —— @ Parameters I UserAttributes ¥ Format Attributes

> tupons e ot 2
I boawa B —————————— General

Eampoes: Featumd
(e 0 7|
| Vedomd B — Table Qualifier: |qgis_user_rw =
e Tt | -
mres sl Wiiter. | qgis_test @ localhost [POSTGRES] [:]
o)  cpaes
e, ¥ Cotoran 2 M
oo 38 » agena
voes @) Table
* caopen
)
ook 2 General
o ST S
— >cns B Feature Operation: |Update <
itz
FestreCokotie 7 Table Handling: | Use Existing “| =

==
=T

¥ Row Selection

® Match Columns: |id - [
T —

Table Creation

Advanced

Help ~

Apply to... oK Cancel
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QGIS Package

N

& B "AHeE ® I R0 9

Open Add Close SaveAs SaveSelected Refresh Stop | 2D 3D Table Slideshow —Messure

Display Control & X View? x

t | Select Pan Zoomin

e‘ (DQ D Ek

ZoomOut = Zoom Selected Zoom Extents  Select No Geometry Filter Mark ~Background

Feature Information

x

v HM View7(52)
v B inspector [FFS] (52)
qgis_user... (3)

FH agis.user.. (4)

FH qgis_user.. (11)
FH agis_user..(2)
FH qgis_user... (10)
FH agis_user... (15)
FH agis_user... (1)
FH qgis_user.. ()
H agis_user.. (1)
FH agis_user.. (1)

Property

Feature Type

Coordin..

Dimension

Nurnber

Win Extents

Max Extents

~ Attributes (42)

elass (strin...
class_codesp..
ereation_dat..
descripti
fime_coler ..
fme feature.
fme fill_col.
fime_geomet..
fme type
function ..
function_co.
gmlid (strin...

Value
qgis_user_rw.railway_bdg_lod3
EPSG:26992

30

227

10.0208448312489, 5.837097530200...

10.917360858664, 6.537230703082.

20220510101419.129965+00:00

Simple Chapel with a recess/loggia

W ooo

qgis_user_rw.railway_bdg_lod3
1,00

fme_aggregate

fme_area

<null>

ull>

GMLID_BUI4673_1739_10911

2D visualisation
via FME Data Inspector

OB @ ‘B C = AHLOH

Open Add Close Sweds SweSdected Relresh 0 Bl

Table View

inspector [FFS] - qgis_user_rw.railway_bdg_lod3

qgis_user_nw.railway_bdg_lod3 X qgis_user_nw.railway waterbody lod3 watergroundsurf X qgis_ user nw.railway tin_relief lod3 X

id gmlid gmlid codespace  name. name_codespace  description creation date

2

3 153 GMLID_BUI1303... Part-4-Buildings-V4. Boatshouse KIT... <null> Simple Boatho...  20220510101419.1
<

[a in [ any column v

Log  TableView

3D visualisation
via FME Data Inspector
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Conclusions

3DCityDB-Tools plug-in provides
—  Easier interaction with CityGML/CityJSON data stored in the 3DCityDB via QGIS
—  FOSS addition to the CityGML / 3D City Database software "archipelago"

User can interact via QGIS, or directly with the QGIS Package via FME, python, etc.
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Example: query of all (building) roofs constructed since 2015
. | SELECT

Motivation 2 ts.id AS roof_id,
Plug-in overview L biia s veilatagoar
Demo 5 ;u.gmlideS bui.ldi:s_gmlid,

i} .year_o —_construction,
11EStS i FRCIMST_Collect(sg.geometry) AS roof_geom
conclusions 9 citydb.thema?ic_sur:?ace .lth ts

10 INNER JOIN citydb.cityobject AS co_ts
Resources 1 ON (co_ts.id = ts.id)

12 INNER JOIN citydb.surface_geometry AS sg

13 ON (ts.lod2_multi_surface_id = sg.root_id)
14 INNER JOIN citydb.building AS b

15 0N (b.id = ts.building_id)

16 INNER JOIN citydb.cityobject AS co

17 ON (co.id = b.id)

15 WHERE

19 ts.objectclass_id = 33 AND -- roofsurfaces

20 b.objectclass_id = 26 AND -- buildings

21 b.year_of_construction >= ’2015-01-01’::date

22 GROUP BY

23 ts.id,

24 co_ts.gmlid,

25 b.id,

2 co.gmlid,

27 b.year_of_construction
25 ORDER BY

29 b.id,

30 ts.id;

14



7 .
JTUDeIft Conclusions

3Dgeainfo

Example: query of all (building) roofs constructed since 2015

Motivation

Plug-in overview

Demo

Tests

Conclusions | SELECT

Resources ; I

1 rs.building_id AS bdg_id,
b.gmlid AS bdg_gmlid,

6 b.year_of_construction,
7 rs.geom AS roof_geom
s FROM

qgis_user_ro.citydb_bdg_lod2_roofsurf AS rs
10 INNER JOIN qgis_user_ro.citydb_bdg_lod2 AS Db
11 ON b.id = rs.building_id
12 WHERE
13 b.year_of_construction >= ’2015-01-01’::date
14+ ORDER BY
15 b.id,
16 rs.id;

15
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Example: query of all (building) roofs constructed since 2015

JtyDB- x !
3DCltyDB-Loader Add Vector Join -

Motivatic P User Connection | W Layers | @ About

E— Join layer 9 citydb_bdg_lod2 hd
. Current user: postgres
Plug-|n C | current citydb schema: citydb Join field 123 Database 1D -
Basemap (OSM)
Demo Target field 123 Building(Part) ID -
ry 3 L .
B | Cache join layer in memor;
é s join lay v

Tests
COI'IC|US Dynamic form

» Editable join layer
Resourc o ST

ey

s usage_codespace <
b W,esu“"‘“ v year_of_construction
year_of demolition
roof_type -
w v Custom field name prefix
w (current: map view) bdg_

North [478711.9273
West 220854.6897 East |221094.3703 @Help Bcancel Qok
South [478580.5747

Calculate from Layer - Map Canvas Extent
Set to layers extents schema

Layer selection

Feature type: | Building

Level of Detail: | led2
Availiable layers

Bdg_1002 (&), bdg_ o2 1ot (18] -) | "bdg_year_of_construction" >= make date(2015,1,1)

Import selected layers
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GitHub repository: https://github.com/tudelft3d/3DCityDB-Tools-for-QGIS

Motivation | @ | ©) tudelft3d/30CityDB-Tools-for-~ X | + o B - .
Plug_in Overview | & C Q B hitps//github.com/tudelf G -for-QG @ Search 0O C O
Demo

TeStS & tudelft3d / 3DCityDB-Tools-for-QGIS ' Public R EditPins v | @Watch 4 v | ¥ Fok 2 -+ Ty Star 30 | -

,.
B
@
=

h or jump to.. Pull requests Issues Codespaces Marketplace Explore

.
ConC|US|OnS <> Code ( lIssues 1 1 Pull requests ® Acions B Projects 0] Security 122 Insights ] Settings

Resources
P master + | P 3branches ©7 tags Go to file Add file About @&

This repository contains code of a QGIS
3 gioagu Revert "Update 010_functions.sgl” ... 1fedfba yesterday Y5) 499 commits plugin that facilitates data handling of the
CityGML 3D City Database.

cdb4 Revert "Update 010_functions.sql” yesterday
postgres  qgis  citygml  qgis3-plugin

i18n init finles from qgis plugin builder 2 years ago dcitydb
icons Refresh icons and GUls last month

L Eﬁmhl
images Add images o oo ,‘ [icense
test_datasets Update Cityl TU Delft
user_guide

3DC|tyDB Tools

[ .gitignore
[§ -noseids get pre-exis i%
1 ‘1
[ UCENSE Create LICE (
Latest )
README.md Update REA| - -
o Installation and user guide
[ README dev.md Update rea
O _init_py Main 0.7.0
17 D Edrl?_rtrnilf_mam.py Update cdb, v


https://github.com/tudelft3d/3DCityDB-Tools-for-QGIS
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QGIS Python Plugins Repository: https://plugins.qgis.org/plugins/

Motivation | @ | @—cospytronrugmree x | + . L
Plug-in overview <
Demo
Tests

Conclusions QGIS Python Plugins Repository
Resources

Plugins All plugins

1954 records found — Click to toggle descriptions

(@] 08 https://plugins.qgis.org/plugins/ w Q search Q0O N
"\

QGIS HOME ABOUT PLUGINS PLUGINS PLANET HUB~ LOGIN

Featured
b Latest
Stable Plugin Created
Name ¥ Author Version on Stars (votes) Stable Exp.
New Plugins
Updated Plugins § 3o ciy Buider — 27508  Arihur Ruf Hosang da Costa July6, 2021 Oct 7, @ WEEEE — 03
2020 (57)
Experimental
Popular "3‘? 3DCityDB Tools — 5013 Giorgio Agugiaro, Konstantinos  Aug. 28, June2, — EEEEN 084 082
Pantelios 2023 2023 (82)
Most voted
Top downloads Q A-Maps — 18252  Riccardo Klinger May 30, 2019  May 25, i o O = 02
2019 (22)
Most rated
QGIS Server plugins a8 AGIS — 33412 MatjaZ Mori Aug. 29, March 19, i i i i 143 —
2023 2020 (22)
0 AGT - Archaeological — 63519  INRAP - Guillaume Hulin Aug 10, Aug.29, WHEND 313 —
» Plugin Tags .7 N Geophysics Toolbox Francois-Xavier Simon 2023 2017 (46)
g g < Nariman Hatami
ALKIS Plugin — 389 Sajjad Tabatabaei June 21, June 15, = 02

2023 2023 0y



https://plugins.qgis.org/plugins/

Thank you for your attention!

N » 3DCityDB Tools
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