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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

Overview

3DCityDB-Loader: Motivation

Plugin overview

(Mini) live demo

Conclusions & outlook




4 . °
TUDelit M otivation

3Dgeoinfo
IDEA:
Motivation  CityGML 3D City Database: Why not letting users benefit from directly working with
A OGNS the 3DCityDB?
emo -
Conclusions — No need to work with files
Resources — Editing of feature attributes could become way easier

— SQl/relational model are rather well-known in the user community
— Last but not least.... "3D city models belong best in a database" ©

W 3D City‘D;B'
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Motivation

BUT:

* 3DCityDB structure is rather complex
— Lots of nested tables, intricate structure
— Data management is difficult, although some functions are provided (e.g. delete functions)
— There can be multiple citydb schemas in the same database instance (aka "scenarios"

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

— Nested features
— One feature can have multiple representations (multiple LoDs, multiple geometry types)

* The existing Importer/Exporter offers some functionalities, but its raison d'étre is
basically different (...as the name says!)
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Example: query of all (building) roofs constructed since 2015

SELECT
ts.id AS roof_id,

co_ts.gmlid AS roof_gmlid,

b.id AS building_id,

co.gmlid AS building_gmlid,
b.year_of_construction,
ST_Collect(sg.geometry) AS roof_geom

FROM

citydb.thematic_surface AS ts
INNER JOIN citydb.cityobject AS co_ts

ON (co_ts.id

ts.id)

INNER JOIN citydb.surface_geometry AS sg

INNER JOIN citydb

ON (b.id = ts

INNER JOIN citydb

0N (co.id = b

WHERE
ts.objectclass_id
b.objectclass_id

building AS b
building_id)
cityobject AS co
id)

= 33 AND -- roofsurfaces
26 AND -- buildings

ON (ts.lod2_multi_surface_id = sg.root_id) J

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

> GROUP BY

ts.id,
co_ts.gmlid,
b.id,
co.gmlid,

b.year_of_construction

ORDER BY
b.id,
ts.id;

~

F
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SO:
Motivation « Why not using QGIS?
El:rglg overview — Well-known and established open-source software
Conclusions — Rather mature, version 3.22 LTR released in autumn 2021, well documented
Resources — Native support for PostgreSQL/PostGIS, support also for Oracle Spatial

— Has strong 2D and some (definitely less mature) 3D visualisation functionalities
— Can be extended with Python-based plugins

RGIS




Motivation

a

4

Example of a "typical"
he cityGil Database data flow when working
3D City DB with CityGML data

Import

QG

CityJSON &= =~ 70 CityJSON
<> Prase X <S>



Motivation Vision / goal of the plugin
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The CityGML Database

3D City DB

The CGityGML Database

3D City DB

Import

I l Setup

Connect

Update/View/Analyze

@ “3DCityDB-Loader”

Update-Delete
View

CityJSON CityJSON Analyse
<> M" <>
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3DCityDB-Loader plugin overview

Main functionalities

Create "SFS-like" layers to hide 3DCityDB complexity when interacting with data

— Deal efficiently with multi-LoD / different geometries / implicit representations
* Up to 530+ possible combinations in CityGML

— Merge all standard attributes of a CityObject into a single "table"
Deal with the possibly huge size of city models stored in a database

Support for multiple citydb schemas in the same 3DCityDB instance
Support for multiple users with different privileges (read-only, read-write)
Editing of attributes: possible (depending on user privileges)

Deletion of features: possible (depending on user privileges)
Editing of geometries: NOT possible
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Plugin overview

Server-side
PostgreSQL "QGIS Package"

* Creates and manages layers as views (for
attributes) linked to materialized views (for
geometry) following the SFS model

*  Manages
— users and privileges
— multiple citydb schemas

* Adds default users with ro & rw privileges

2 30 City DB

Explore/edit
data

QGIS
project

Server side (PostgreSQL)

3D City
Database

Request @

layer
creation

=

Database Layer(s)
connecnon import

Plugln

Client side (QGIS)
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Plugin overview

Client-side
QGIS plugin “3DCityDB-Loader”

* Manages db connections + installation of the
QGIS Package

* Allows for GUI-based
— layer creation and management
— management of multiple citydb schemas
— editing of feature attributes
* GUl includes
— support for children tables (e.g. generic
attributes)
— CityGML enumerations
— (optionally) codelists
* Creates a hierarchical Table of Contents

2 30 City DB

Explore/edit

QGIS
project

Server side (PostgreSQL)

3D City
Database

Request
layer
creation

IE

Database
connectlon

Layer(s)
import

Plugln

Client side (QGIS)
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Maninfo | Database Info
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GML codespace
Name
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Relaton to surface  Generic Attrbutes.

153
GMUID_BUT130363_1235_6047
Part-4+-uidgsv4.oml
Eoatshouse KITAO#4-1

N

Simple Boathouse on the lake sde

sttributes

Year of construction 1874 a - Year of demolton

Storeys sbove ground
Heght

Storey height above ground

Roof type

Coordrate. 2.28,2.26 | B scale

Storey height below ground #

-1

€+ Storeys below ground

a UoM L
v UoM ML
v VoM ML
Codespace NAL
& Magnifer | 100% <! Rotaton (0.0

V' Render
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Optional: Codelists and look-up tables

In the case of a CityGML
property with cardinality
[0..1], the associated codelist
values can be presented as a
drop-down list.

Example: property Roof type

kithaus_bdg_lod0 - Feature Attributes

MainInfo | DatsbaseInfo | Other | Generic Attributes

jin] 1

GML ID UUID_d 23 1adfc-4301-0f52-540b-4cc 12932582

GML codespace  KitHaus.aml
Name AC14FZK-Haus

Mame codespace |\LLL

Description FZK-Haus (Forschungszentrum Karlsruhe, now KIT), created by Karl-Heinz Haefele

Building Attributes
Height |5.52
Storey height above ground |NULL

Storey height below ground |NULL

v Height UoM 'm
+ Storey height abave ground UoM | NULL

 Storey height below ground UoM | NULL

Storeys above groun: Flat raof

Manopitch roof
‘fear of Constructio

Dual-pent roaf

GLIARYTs | Gabled roof
Hipped roof
Class | Function | Usaf§ Haff-hipped roof
Mansard roof
Pavilion roof

v Cone roof
Function Cupola roof
Sawtooth roof
Arch roof
Function codespace |httpf Pyramidal broach roof

Combination of roof forms

Storeys below ground |0

Year of Demolition | NULL

2l and plant building V| Residential building
unker Salt works

ilding for education and ... Seniars centre
V| Shopping centre

Introl box Sports hall

tBuilding_function. xml

oK

Roof Type codespace 2.0/building/2.0/_AbstractBuilding_roofType.xml

Cancel

L T ¥
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Optional: Codelists and look-up tables

In the case of a CityGML
property with cardinality
[0..*], the associated codelist
values can be presented as a
multiple-selection list.

Example: property (Building)
function

MainInfo | DatsbaseInfo | Other | Generic Attributes

jin] 1 v
GML ID UUID_d 23 1adfc-4301-0f52-540b-4cc 12932582
GML codespace  KitHaus.gml
Mame AC14-F7K-Haus
Mame codespace |\LLL
Description FZK-Haus (Forschungszentrum Karlsruhe, now KIT), created by Karl-Heinz Haefele
Building Attributes
Height |5.52 v Height UoM 'm v
Storey height above ground |NULL v Storey height above ground UoM |NULL v
Storey height below ground |NULL v Storey height below ground UoM |NULL v
Storeys above ground |2 v Storeys below ground |0 v
‘fear of Construction | 2020 = Year of Demolition | NULL A
Roof Type | Gabled roof = Roof Type codespace 2.0/building/2.0/_AbstractBuilding_roofType.xml
Class Function Usage
Residential and office building Residential and plant building V| Residential building =
v| Restaurant Rubhish bunker Salt works
ﬂ Function Sanstorium Schoal Building for education and ... Seniors centre
Shipping terminal Shipyard V| Shopping centre
Signal box or stop signal Signal control box Sports hall -
Function codespace |http: ffwww.sig3d. org/codelists/citygml/2.0/building/2.0/_AbstractBuilding_function. xml
OK Cancel
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* Thisis 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

Motivation —  Updates can be stored using PostgreSQL writers in update mode
Plugin overview

@

Demo
Conclusions DER > = XOOn™ kDA & ey w0 B B 88 7 00 M & 4428 a O

Extents Maximize Full Screen  Reader Writer Transformer Annotaion Bookmark = Auto-Layout Cenier Middle  Publish Republish Download
Navigator 8 X Sttt x Main x
Resources ~ [ qgis_test @ localhost [POSTGIS] ~
{3 Connection: qgis_test @ localhost (Linked to 'SourceDatase..
- .
a4 Coordinate Systs <not set> . .
5 et Edit alphanumeric PostgreSQL writer
hd 'arameters
) WHERE Clause: <not set> attributes as you wish (update mode)
) Search Envelope R ] B
& Advanced o)
Trows B 3 L v i e
& Features toRead PostGIS readers i =
v [ Festure Types (10) !
= qgis_user_nw.railway_bdg_lod3 ®
B qis_user_nw.railway_bri_lod3 Sz o S ey
3 qgis_user_mw.railway,_city_furn_lod3 (Bl e pigon B— roes B —— @ Parameters I UserAttributes ¥ Format Attributes
¥
B qgis_user_rw.railway_gen_cityobj_lod3 X | = P B Genenal
B qgis_user_rw.railway_railway_lod3 Bty e |
BB aghs_user_rwrihwey_solveg_objlod3 ——— Table Narme: =
I = X x|
E"q9‘S.USEU‘M'ﬂ"Wﬂ)‘.“”JE“Eﬁ‘ﬂd? .,,,.‘... T ee—pp—T) w0 | —— Ve B — Table Qualifier: |qgis_user_rw =
= qgis_user_nw.railway_tun_lod3 I
— e S | .
3 qgis_user_rw.railway_waterbody_lod3 watergroundsurf @M— vemes D4 Writer: | qgis_test @ localhost [POSTGRES] e
(= qgis_user_nw.railway_waterbody_lod3_watersurf (- wpr gy o —— T ey b e iAo
= qgis_test @ localhost [POSTGRES] o+ {FeatreloSeter 3 » g
= Tronsformers (21) roees B Table
Disabled Transformers (20) = 5 ) General
5 Bookmarks (1) - P rrrraey: pom 2
8} User Parameters (2) o ey oy b gt KT boooms P —————————————— Festure Operation:  Update |
itz
. FME Server Parameters e R — Table Handling: | Use Existing “| =
> o
~ 3 Database Cennections (1) b chopetad> ¥ Row Selection
E& qgis_test @ localhost
L B S ® Match Columns: |id - [

Transformer Gallery & x T —

= Al (496)
Categorized

Table Creation
Embedded Transformers

EME Hub Advanced
ZF Recent (10)
Q Search Results

16 Hep ~| | Applyto.. oK Cancel
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QGIS Package

- 2D visualisation

»
— — .
i B H0H & AT & O & a @ B »
Open Add Close  SaveAs SaveSelected Refresh Stop | 2D 3D Table Slideshow = Measure Select Pan Zoomin ZoomOut Zoom Selected Zoom Extents SelectNoGeometry Fiter Mark = Background
Display Control 8 X View? x Feature Information )
v O View7(52) Property Value
v [ B inspector [FFS] (52) Feature Type qgis_user_rw.railway_bdg_lod3
qgis_user.. (3) Coordina.. EPSG:28997
FH agis_user.. (4) Dimension D
£ agis_usen. (11) Number ar
R qgis_user.. (2) Win Extents 10.0202448312489, 5.837097530200...
EH qgieuser. (10) Max xtents 10.917360858664, 6.537230703062.
BB agis user. (15) ~ Attributes (42)
class (strin...  <nul
FH agis user.. (1 class_codespa, <null
HH agis_user.. (4) creation_dat.. 20220510101419.1299654+00:00
H agis_user.. (1) descripti Simple Chapel with 3 recess/loggia
FH agis user.. (1) fme_color... [l 000
fme feature.... qgis_user nw.railway_bdg lod3
fme_fill_col. 100
fme_geomet... fme aggregate
fmetype...  fme area
function .. <null>
function_co ull>
grlid (strin...  GMLID_BUIET3S 173910911

Table View

inspector [FFS] - q

gis_user_rw.railway_bdg lod3

qgis_user_nw.railway_bdg_lod3 X

qgis_user_rw.railway_waterbody_lod3 watergroundsurf X

qgis_user_rw.ailway_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 Table View

3D visualisation
via FME Data Inspector

Tble Ve

via FME Data Inspector
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Conclusions

3DCityDB-Loader provides:

Easier interaction with CityGML data stored in the 3DCityDB via QGIS
FOSS addition to the CityGML / 3D City Database software "archipelago"

Still some issues using QGIS native 3D Map

Sometimes artefacts and crashes...
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QGIS
T e % z Such artefacts are a 3D visualisation issue (QGIS

3D renderer?) and not related to the actual data.
Motivation 3D visualisation in FME and in Google Earth shows
Plugin overview correct results.
Demo
Conclusions
Resources ’

V FME

Refresh ZD JD T bl Shd how Orbit Select Pan Zoomin Zoom Out Zoom Extents  Sels

19
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Conclusions

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

Still some issues using QGIS native 3D Map

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
Motivation . EEEEEE _
. X 2 ts.id AS roof_id,
Plugln Over\”ew 3 co_ts.gmlid AS roof_gmlid,
1 b.id AS building_id,
Demo 5 co.gmlid AS building_gmlid,
. 6 b.year_of_construction,
conCIUSIonS 7 ST_Collect(sg.geometry) AS roof_geom
s FROM
Resources 9 citydb.thematic_surface AS ts

10 INNER JOIN citydb.cityobject AS co_ts
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;

21
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Example: query of all (building) roofs constructed since 2015
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1 SELECT

2 rs.id AS roof_id,

3 rs.gmlid AS roof_gmlid,

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;

22
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Example: query of all (building) roofs constructed since 2015

O Iva Ic i User Connection | U Layers | @ About

. E— Join layer 9 citydb_bdg_lod2 v
Plugin 0 &retier posses
current citydb schema: citydb Join field 123 Database ID v
D Basemap (OSM)
emo Target field 123 Building(Part) ID -
S s L )
B | Cache join layer in memor;
Conclus =/ ", Joinay Y

ey

ReSOU rC' Dynamic form

» Editable join layer
v v Joined fields

o usage_codespace £
b w“e‘-"‘“‘ﬁ" 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 (&), dg_ o2 1ot (18] -) | "bdg_year_of_construction" >= make date(2015,1,1)

Import selected layers
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* 3DCityDB-Loader provides:
— Easier interaction with CityGML data stored in the 3DCityDB via QGIS
Motivation —  FOSS addition to the CityGML / 3D City Database software "archipelago"
Plugin overview
Demo . il . . GIS ive 3
Conclusions till some issues using QGIS native 3D Map
Resources

e User can interact via QGIS, or directly with the QGIS Package via FME, python, etc.

* Some current limitations
— GUI lacks some advanced functionalities (e.g. user management)
— Appearances not supported
— Point-, breakline- and raster-based Relief features not supported (yet)

24
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Outlook

Overall GUIl improvements (learning by doing, and from users' feedback!)

Support for:
— Appearances (if possible)
— ADEs (e.g. the Energy ADE, to start with)

Test the upcoming 3DCityDB v. 5.0 (...and therefore CityGML v. 3.0)

Want to test? Want to contribute?

You are welcome to try the software, provide feedback... and submit bug issues!! ©
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Source code and GitHub repository

*  GitHub: https://github.com/tudelft3d/3DCityDB-QGIS-Loader
Motivation P
Plugin overview - o O B Mgt
Demo i

8 % @ Search

O Search or jump to... Pull requests Issues Marketplace Explore

ConC|USIOnS 2 tudelft3d / 3DCityDB-QGIS-Loader ' Puslic 4% EditPins ~ OWatch 0~ Y Fok 0~ T Star 0 -

Resources

<» Code (© lssues 1 1 Pullrequests (@ Actions [0 Projects @ Security = Insights & Settings

¥ master ~ P 1branch © 3 tags Go to file Add file = About &
This repositery contains code of a QGIS
3 gioagu Update READMEmd ®ed3se7 1 minute ago %) 234 commits plugin that facilitates data handling of the
CityGML 3D City Database.
cdbd Update cdbd_loader_user_dialog.ui 2 days ago
postgres  qgis  citygml  qgis3-plugin
help Setup sphinx doc config and plugin build config 7 months ago 5
3dcitydb
i18n init finles from ggis plugin builder 11 months ago
[0 Readme
icons fast month 8 Apache-2.0 license
scrpts Do not miss out Gmontssgo ¥ Ostar:
. ® 0 watching
test last month
the extensive ¥ ofs
test_datasets . 3 months ago
user guide!!
Releases 1
¥ .gitignore Restructure plugin directory 7 months ago
© Version 0.5.0 ( Letest)
[} .noseids get pre-existing connection parameters 11 months ago 21 hours ago
[ LICENSE Create LICENSE 2 days ago
[ Makefile Many Updates. Hover for mare. 6 months ago Packages
[ READMEmd Update README.md 1 minute ago ::Eﬁeikegztf?uhlﬂhfd
ublish your first package
26 0O _init_py First major code restructuring last month ™
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