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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
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Foreword

* This tutorial is meant to guide your step-by-step with the basics of reading/writing
(XML-based) CityGML 2.0 data with FME Form

* Besides FME Form, you are heartily suggested to:
— Install and have the KIT ModelViewer and a decent text editor at hand (e.g. Notepad++)
— Have the CityGML 2.0 UML diagrams at hand for reference
— Have the CityGML 2.0 Specifications at hand for reference

* Further suggestions
— Before jumping to FME Form, familiarize yourself with the KIT ModelViewer, too!
— If you are totally new to FME Form, you should really first check the FME tutorial for beginners
— Follow this tutorial AND try to repeat it on your PC what you see in the slides
— Pay attention to the details that are highlighted in the screenshots



https://www.iai.kit.edu/english/4561.php
https://www.iai.kit.edu/english/4561.php
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://mediatum.ub.tum.de/attfile/1145731/hd2/incoming/2013-May/599242.pdf&ved=2ahUKEwjaurrSk7aIAxVS1wIHHai9FzIQFnoECAcQAQ&usg=AOvVaw2is-JjRwB7hqHGUoXc8WHn
https://portal.ogc.org/files/?artifact_id=47842
https://3d.bk.tudelft.nl/gagugiaro/tutorials/pdf/FME_Form_for_beginners.pdf
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* The following slides are based on the CityGML sample dataset Alderaan. The dataset
consists of a fantasy city consisting of buildings, trees, and e
a DTM. The zipped file contains XML-based CityGML 2.0 e — :
data grouped into different files. ’ _Giwimlldbraa; dataset
— A quick introduction to the Alderaan dataset can be el el ‘

o GlOI’gIE) quglarq}’ ! - . ‘:_ +

downloaded here o WY g s

— The zipped file containing the data can be downloaded here.

* The dataset is intended to be used as reference, to test and to learn.
Therefore... do not worry! If you make mistakes, neither you nor
your computer will be destroyed by an evil green super laser during
this tutorial ©



https://3d.bk.tudelft.nl/gagugiaro/tutorials/pdf/Alderaan_dataset.pdf
https://3d.bk.tudelft.nl/gagugiaro/tutorials/pdf/CityGML_Alderaan.zip
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WARNING

* No chance you can “survive” this tutorial without being familiar with the CityGML data
model

Just to be clear:

* Hence: always have a copy of the UML diagrams at hand, and — possibly —a copy of
the CityGML specifications!

* Nota bene: these slides are based on FME Form 2023 (or earlier). Since FME Form
2024, some GUI elements have been redesigned. The overall structure and
functionalities, however, remain the same!
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A CityGML file is read and written by means of MULTIPLE readers/writers.

Sample dataset * Simply put, each reader/writer corresponds to a GML Feature

Introduction i o all CitvObi Building. BuildinePart. RoofSurf

. — i.e. all CityObjects (Building, BuildingPart, RoofSurface, ...)

Reading CityGML — But also: Address, Appearance, etc.

Writing CityGML

Sl * Attributes of a Feature are included inside the corresponding reader/writer
Appearances

Implicit Geometries

ADEs * Generic attributes are (by default) attached to the corresponding Feature

— Optionally, they can be dealt with by means of a specific reader/writer

Nested data (which are not a Feature) are accessible via attributes (XML path is
flattened to a long attribute name)

— Lists are used with properties that have a cardinality of 0..*

— Example: citygml_function{}, citygml_usage{}
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Sample dataset
Introduction

Good habits
Reading CityGML
Writing CityGML
Good habits 2
Appearances
Implicit Geometries
ADEs

CityGML in FME

* Geometries are mapped to/from the FME geometry model

Geometry traits/properties are fundamental to work with CityGML in FME

* Geometries referenced by Xlinks are instantiated within the workbench upon reading,
and (optionally) written again as Xlinks by the writer

* Implicit geometries are supported, and mapped to FME Geometry Instances

* Appearances are also supported

User friendly approach: only one appearance per CityGML file
Advanced mode: many appearances per CityGML file

Please note: FME can read and write multiple appearances, but the Data inspector only shows
one (the first written in the xml file)
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* Particular attributes play a major role when working with CityGML
— The spelling of the attributes is important: they must be exactly as shown here!

Sample dataset

Introduction :

Good habits For non'—spatlal data:

Reading CityGML — gml_id

Writing CityGML — gml_parent_id

Good habits 2 — citygml_feature_role (see next slide)
Appge}rances _ — attribute_name_xlink_href

Implicit Geometries

ADEs

* For geometries (via geometry properties, previously known as geometry traits)
— gml_id
— citygml _lod _name (see next slide)
— xlink_href
— gml _geometry reversed (Boolean: true or false)
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* As already said: ALWAYS have the UML diagrams of CityGML at hand!

* A citygml_feature_role attribute contains the name of the roles between two features

Sample dataset classes
Introduction
Good habits
Reading CityGML feature class

Writing CiFyGML —<Feature=>
Good habits 2 core::_CityObject
Appearances
Implicit Geometries parent/|N 0.1 LN 0.*/N groupMember
ADEs

* Agml_lod_name attribute contains the name of the role between a geometry and a

Role

+role : xs::string [1]

<<Feature>>
CityObjectGroup
+class : gml::CodeType [0..1]
+function : gml::CodeType [0..7] | * 0%
9 +usage : gml:CodeType [0..*] geometry] | 9ml-:_Geometry

<<Geometry>>
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Use the validation option for reading and, above all, writing CityGML. It gives hints at
what you may be doing wrong

Sample dataset — As it slows down the ETL process, you may disable it when you are sure you are generating
Introduction valid CityGML files

Good habits

Reading CityGML . )

Writing CityGML * Always test (and learn) using few data before going full scale

Good habits 2 — CityGML files can become very large!

Appearances

Implicit Geometries

Check the generated file in a text/code editor
— At least while testing at the beginning
— Using Windows Notepad is a bad option. Go for something better (e.g. Notepad++)

ADEs

If you can, use a multi-monitor configuration
— More real estate where to place the application windows
— Your eyes will be thankful! ©

10
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* For spatial data, FME has its own internal geometry model. All geometries are
mapped to/from it
—  https://docs.safe.com/fme/html|/FME_Desktop Documentation/FME Desktop/!FME Geometry/FME _Geome
Sample qataset try Model.htm
Introduction
Good habits _ o _ . _
Reading CityGML * Itis rather intuitive, however with some peculiar semantics
Writing CityGML — Area: a 2D polygon with or without holes is called a “Donut” or a “SimpleArea”
Good habits 2 — Surface: a 3D geometry (simple or composite) that is made of 3D entities (Face, RectangleFace,
Appearances ... Mesh) and generally has a surface normal
Implicit Geometries

ADEs

Examples of series of geometrical transformations could be:
— donut ->face -> multisurface
— polygon ->face -> composite surface -> Brep-solid

WATCH OUT: A “classical” 3D polygon can be many things in FME!

Geometries can have “internal” attributes called geometry traits
11


https://docs.safe.com/fme/html/FME_Desktop_Documentation/FME_Desktop/!FME_Geometry/FME_Geometry_Model.htm
https://docs.safe.com/fme/html/FME_Desktop_Documentation/FME_Desktop/!FME_Geometry/FME_Geometry_Model.htm
https://docs.safe.com/fme/html/FME_Desktop_Documentation/FME_Desktop/!FME_Geometry/FME_Geometry_Model.htm
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Introduction
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ADEs
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FME Geometry Model

FME provides a comprehensive geometry model that indudes everything from the simplest geometry to

the most complex.

Click on a geometry class for more information.

LI
® Foint /‘ Segment |;_[

“( Path \{ N Orientedirc
T Text /

/ e * Polygon
© ponut
(M Area / __—1{ilil) Face
— o R\ W RectangleFace

Surface -
i Composiesuriace \ 4 TnangleFan

_N
Tri tril
/_ S %
B Raster ﬁ o \ ul Tt Mesh

\Iun

\_
N
& MultiCurve

<—~—

i% C5GSolid

GEOMETRY

% Muhisolid
i Multisurface

Feature Table
Instances
Multiple
Geometries

Understanding FME Geometry
Geometry Concepts

FME Geometry Model
Nulls (IFMEMull)

Points (IFMEPoint)

Text (IFMEText)

Curves (IFMECurve)
Segments (IFMESegment)

Paths (IFMEPath)

Areas (IFMEArea)
Simple Areas (IFMESimpleArea)

Donuts (IFMEDonut)

Surfaces (IFMESurface)
Simple Surfaces (IFMESimpleSurface)

Composite Surfaces
(IFMECompositeSurface)

Solids (IFMESolid)
Simple Solids (IFMESimpleSolid)

Composite Solids (IFMECompositeSolid)

Rasters (IFMERaster)

Point Clouds (IFMEPointCloud)

Multis

Aggregates (IFMEAggregate)

.. Feature Tables (IFMEFeatureTable)

Geometry Definitions and Instances

Multiple Geometries
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Reading CityGML
in FME
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3 Dgec] | nfD New Open Save Run Stop | Cut Copy Paste Undo Redo | Select | Pan ZoomIn Zoom Out Extents Maximize Full Sceen | Reader | Writer Transformer  Annotation Bookmark
Navigator b CityGML P «
™ City arameters _
E Transforme & ~
[ Bookmarks | CityGML Schema Options |
Reader |
v ﬁ User Param Reader Driven by CityGML Schema: | Yes (Recommended) ~
{:[i Publishd Format: | CityGML - |
. Additional ADE Schema File(s): l:l -] [T
i% Private Dataset: |:l\Lectures\FME-CltyGML\,aIderaan_data\GEOSU 14_Alderaan.gml | —
{:ra FME Ser| Validate CityGML Dataset File: |No ~
Sam ple dataset Parameters. .. Coord. System: | Read from source ~ |
f@ Waorkspace Ignore xsi:schemalocation in Dataset: Mo -
H hd Workspace s Opti
I ntrod uCtIOn @ @ N P Add ¥ML Mamespace Prefix to Feature Types: | Mo ~ Workfiow Options
ame: » H+ |
GOO d habl tS (& Passwor CityGML Version - For Imparting Feature Types Without Dataset: | CityGML 2.0 _ ® Individual Feature Types EI-E Merged Feature Type B+
@ Descript| Max Attiributes Per Nested Attribute: |4OD | |
Reading CityGML (5 i — ——
g y @ Logging FME Schema Options - — |
Writi ng CityG M L @ Reader/{ Indude Only Feature Types in Dataset |
@ Scriptin |

. Indlude Generic Attributes as Features Types: [
Q Workspace
GOOd hab Its 2 Incude X3DMaterial, ParameterizedTexture and GeoreferencedTexture as Features Types: [

Appearances Indude Generic Attributes in FME Schema:
Implicit Geometries GG, Optors

AD ES Add xdink_href Traits from Geometry References: | Yes - Ch oose a CltyG M L rea d er
L0Ds to Reats ,
andset some options

SRS Parameters

GML SRS Axis Order: | 1,2,3 v _
Transformer Gallery

— Texture Coordinate Order to follow SRS Axis Order: |No (Recommended) ~
Al (489)

= Categorized Schema Attributes

= Embedded [] use Search Envelope
Ef FME Hub
= Recent (10)
Q, Search Results

Help {& Presets™ OK Cancel

| v
14 Q ¥|C |« >




<3
TUDelft
3Dgeoinfo

Sample dataset
Introduction

Good habits
Reading CityGML
Writing CityGML
Good habits 2
Appearances
Implicit Geometries
ADEs

15

&
Mew Open GSave Run Stop

MNavigator

4 CITYGML — NONE (Untitled) - FME Wo

P.m XD Owm k) &

y Paste Undo Redo |Select Pan ZoomIn Zoom Cut

8 x

Start X Main X

ol o §

» B O 3

Extents Maximize Full Screen

= g 2 ™

=] = L
Reader Writer Transformer Annotation Bookmark

E Transformers
B Bookmarks
hd {a User Parameters (22)
@ Published Parameters
{:fa Private Parameters
{% FME Server Parameters (22)
E Waorkspace Resources
v f@ Workspace Parameters
f@ MName: <not set>
f@ Password: <not set>
f@ Description
[‘@ Translation
(@ Logging
f@ Reader/\Writer Redirect
f@ Scripting
Q, Workspace Search...

Transformer Gallery

= ANl (489)

=7

Categorized

Embedded Transformers
FME Hub

=S¢ Recent (10)

Q, Search Results

-|C

<

% Select Feature Types

Feature Type List

% Building

B cityModel

ﬁ CityObjectGroup
ﬁ GroundSurface
% ReofSurface

% WallSurface

[Q Filter

‘ Select all Sorted

Ok Cancel

All GML feature typesin
the file are presented

You can choose which
ones to import

100 features scanned
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# *CITYGML — NOME (Untitled) - FME Workbench 20201

File Edit View Readers Transformers Writers Run Tools  Help

Navigator 8 X | Start X

Dﬁﬁ D.lc}é@@'ﬂf" k@@)s @\ 100% | (=

Mew Open Save Run Stop Cut Copy Paste Unde Redo Select Pan ZoomIn Zoom Out

Main X

B0 B2 8 T O M

Extents Maximize Ful Soreen  Reader Writer Transformer Annotation  Bookmark

»

[ GEO3014_Alderaan [CITYGML]
=

= Transformers

B Bookmarks

{:‘i User Parameters (23)

fa Workspace Resources

@ Workspace Parameters

Q, Workspace Search...

Transformer Gallery 8 X

= ANl 489)

= Categorized

E'_{‘ Embedded Transformers
S} FME Hub

=7 Recent (10)

Q, Search Results

1 CityModel 4>

FE&) > CityObjectG roup 253

%) > Building 3

» GroundSurface {3

» RoofSurface  dibl>

» WallSurface 4550

Here they are!

ONE reader for each GML feature type!

Wait a minute! Why are GroundSurface,
WallSurface and RoofSurface readers
here?

Because thematic surfaces are
CityObjects, too! Remember? ;-)

Check the UML diagram!
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For example:

A RoofSurface:
*is a _BoundarySurface,
* which itself is a _CityObject!

0.1

nfzion <=Object=>

Ttation core;

loddimplictRapresaniation 0!

oasimpistReresenaton °5)

<<Featuresx
Sulldinginstall stion

* |+ciass : gmizCogeType [0.1]
+ |+funcsion - gmi:CodeType 0.1
+u5age : gmit:CodeType [0.]

Type |
+meastredtieight : gmi: Lergr'ryp-e .

CodaType [D 1]

+siorey T B

=/ outerBalidinginstallation
‘W
+usage - gmi: ccdemel: '] S T
AbsiracrBuriging
foominctaiaton ¢ +ciass : gmi-CodeType [ ||
L] - - -
= BulidingFumniturs +00fType - gmiCoge —

1]

E

teger [0..1]
+sioreysBelowGround | xeznonNegativeinteger [3..1]
+storeyHeigNtEADOVaGound : gmi: MeasureOrNuILISITYRS [3.1]
+storeyHeightsEslowround : gmi:-MeasureOmulListType [3..1] —

ad

e EaNNEss
BulldingPart |-

[IRY 1
logd MultiSurface: I
lod3hultiSurfacs oeEMURSurtace gz Mutticurve
loddMuitiSutace Jﬂmﬂm‘
DoundedEy = | ©_ . boundedBy
= = b
- -~ boundedBy.
I I T . I : |
<<Feature= <<Faatlre=» <<Fealres= <<Feallre= porr— T T —
ReoofSurface Wallsurfaces GroundSurface Calll Floorurt

—<Fealre> <<FEanire>
OutsrCellingSurfacs OuterFloorSurface
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BDgeoinfD Mew Open Save Run Stop | Cut Copy Paste Undo Redo Select Pan ZoomIn Zoom Out ts ax e U e e Vrite ansformer A B k
Attributes of a Feature are included in the corresponding reader

R g B X | St X Man X
EID GEO3014_Alderaan [CITYGML] _
% Transformers (2) @)VBmldw‘g 8 -—— 23 —{Buildng

cityoml_tanget_uri

Sample dataset

3 Bockmarks

{a User Parameters (23)
E Workspace Resources
@ Workspace Parameters
Q, Workspace Search...

cinygml_fezture roke

cirygml_femure roke_sw_name

cirygml_fezure role_sw_val
oml_dsscription

gml_name

tygml_c stionDate

#* Feature Type

{:ﬂ} Parameters  User Attributes B Format Attributes

Attribute Definition

ciryaml_termintionDate N T
I t d t [Fememdteaname =L L 11 LBS
n ro UC Ion oemalReferancal} eutem dbject url citygml_storey_heights_above_ground_units xml_buffer
extern zlReference] L information System
Good habits gl -t odink_href citygml_storey_heights_below_ground xml_buffer
citygm_relative_to_terrain citygml_sterey_heights_below_ground_units xml_buffer
. - | citygml_relztive_to_water
Readlng cltyGML I citygml_zppearance{}.xlink_href citygml_storeys_above_ground xml_uintéd
inygml_class citygml_storeys_below_ground xml_uintfd
1$1 1 citygml_dass_codeSpare
ertlng CItyGML cityoml_function () citygml_target_uri xml_buffer
G d h b. t 2 cinygml_function{) codeSpace ; .
citygml_usage(}
OO a I S citygml_usage{}.codeSpace citygml|_usage{}
Appearances cingml_yesr_of_construction citygml_usage]}.codeSpace xml_buffer
citygml_year_of_demolition
cityaml_roof_tpe citygml_year_of_construction xml_buffer
ImpIICIt Geometrles BN e citygml_year_of demolition xml_buffer
cinygml_messuwred_height
Citygm|_messured_height_units externalReference{}.externalObject.name xml_xml
AD ES citygml_storeys_sbove_ground externalReference{}.external Object.un xml_xml
citygmi_storeys_below_ground
citygmi_storey heights_zbove ground externalReference{ LinfoermationSystem xml_xml
RN TR T [ grnl_description xml_buffer
Cinygml_star =y heights_balow,_ground
Syl hesght=_belor d i gml_name xml_buffer
Transformer Gallery 8 x Citygm_stor@y_heights_below,_ground_units - -
— citygml_outer_buikding_| 3 olink_href test_date_att xml_buffer
|| » S5 All4e9) citygmi_interior_building_installation{}.xlink_href ;
= Categorized cityaml_bounded_by} adink_heef test_integer_att xml_buffer
citygml_lewel of_detail
= Embedded Transformers :_xml—_‘mu;'—.mﬁ?xnnk = test_measure_att xml_buffer
=¥ FME Hub (m,“]:mns'ﬂ;_g{_h.'lkﬁng:')’[().xﬂ“k_h.d test_measure_stt_units xml_buffer
= Recent (10) citygml_address adink_href test_real_att xml_buffer
test_date_stt
Q search Results i o test_string_att xml_buffer
EESCNEEN AL test_uri_att xml_buffer
TEST_measure_att_unis
I st vl + — a2 v = x4 B A [ Fiter
test_string_stt
test_uri_stt
gml_d
gml_parent_id Hep - Apply to...

18
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MNavigator g X Start X Main X

DE@P. B XA RO A & me g g

Mew Open Save  Run Stop | Cut Copy Paste Undo Redo || Select | Pan ZoomIn Zu"*"‘

[Fe GEO5014_Alderaan [CITYGML]
g Transformers (2) @)Vﬂuﬂdlm
citygml_target_uri

B Bookmarks cingml_fezure rok

{a User Parameters (23) cinygml_fexure role_amr_name
| E Workspace Resources citygml_fezture role_awr_vd
|_descripti
@ Workspace Parameters gm_description
gml_name
Q, Workspace Search... rT?:F',m"}Lgfeﬁgq@*e

WS cinygml_terminztionDate

[}.enemaCbjec name

extem slRefer ence{ h.extem Cbject.erl

flz_'\ extern alRefrencel information Syst=m
L e _to} odink_href

citygml_relstive_to_terrain
citygml_relztive_to_water

ciygml_sppearancel yulink_href

L% cinygmi_dass
citygml_dlsss_codeSpace

citygml_function{}

citygmi_function{} .codeSpace
citygml_usage(}

citygml_ussge(}.codeSpace

citygml_year_of_construction

citygml_year_of_demolition

citygml_roof_type

citygml_toof_type_codeSpace

cirygml_messured_height

cirygml_messured_height_units

citygml_storeys_above_ground

citygmi_storeys_below_ground
citygml_storey heights_above ground

citygml_svor=y_ heights_sbove_ ground_uns

citygml_storey, heights_below_ground
citygml_storey heights_below_ground_units

g x
Transformer Gallery P e werT o st href
[ > SF Al489) citygml_interior_building_installation{J.xlink_href
= citygml_bounded_by(} odink_href

=i Categorized

cirygml_lewal_of dewsil)

=1 Embedded Transformers e T e N

SF FME Hub cityoml_consists_of_buikding_pan{} dink_href
= Recent (10) citygml_address {} odink_href
test_date_stt

Q, Search Results et

TeST_messure 3

test_messwrs_am_units
| test_resl_att

test_string_stt

test_uri_stt

gml_id

gml_parent_id

Attributes of a Feature are mcluded in the correspondmg reader

Attributes:with a {} are actually lists. l.e. They can contain multiple
values, accessible.via.indices..E.g. citygml|_usage{0},
utygmi usage{l} etc.

Check the UM diagra -
citygml_storey_heights_below, ground units xml_buffer
citygml_storeys_above_ground xml_uintéd |
citygml_storeys_below_ground xml_uinthd
citygml_target_uri xml_buffer
citygml_terminationDate
citygml_usage{}.codeSpace xml_buffer
citygml_year_of_construction xml_buffer
citygml_year_of_demalition xml_buffer
externalReference{}.externalObject.name xml_xml
externalReference{}.external Object.uri xml_xml |
externalReference{ LinfoermationSystem xml_xml |
gml_description xml_buffer |
gml_name xml_buffer
test_date_att xml_buffer
test_integer_att xml_buffer
test_measure_att xml_buffer
test_measure_stt_units xml_buffer
test_resl_att xml_buffer
test_string_att xml_buffer
test_uri_att xml_buffer v
+ - - = x4 B0 (@ Fiter | B select Al
Help Apply to... Cancel 3
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<=<Feature==
_AbstractBuilding

+class - gml::CodeType [0..1]

+function : gml::CodeType [0..7]

+usage : gml::CodeType [0.."] - [0..*] -> there can be multiple values of usage!!
+yearOfConstruction : xs:gYear [0..1]

+yearOfDemolition : xs::g¥ear [0..1]

+roofType - gml:CodeType [0..1]

+measuredHeight : gml::LengthType [0..1]
+storeysAboveGround : xs::nonMNegativelnteger [0..1]
+storeysBelowGround : xs::nonNegativelnteger [0..1]
+storeyHeightsAboveGround | gml::MeasureOrMNullListType [0..1]
+storeyHeightsBelowGround : gml::MeasureOrNullListType [0..1]

*

W | | W W L I I | W |

x& * [’\_,‘ *Ax
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| ] - + +
|DDED-.¢X:®U"“*®@~ S = [ & B g S
Mew Open Save Run Stop  Cut Copy Paste Undo Redo || Select Pan ZoomIn Zoom Cut Extents Maximize Full Sceen ' Reader Writer o
Dlevgstos 8 X| sat x van X Attributes of a Feature are included in the corresponding reader
| % GEOS5014_Alderaan [CITYGML]
= Transformers (2) @)VBUIHII’E —— 23 —{Buildng
c'nr_\.gml_ra-ge(_ui

B3 Bockmarks

@ User Parameters (23)
f@ Workspace Resources
@ Workspace Parameters
Q, Workspace Search..

ciygml festwre ok

Citygml_festure roke_str_name

citygml_festure role_swr_val
eml_dsscription

gmi_name

itygml_crestionDate

nr\.gml_tam'maﬁmnnané

esterna Chject.name

eternalRefer ence{ J.extam s Chjecturi
= =

citygmi, 5_to{}dink_href

citygml_relstive_to_terrain
citygmi_relative_to_water

citygml_appearance] }xlink_href

citygml_class
citygml_class_codeSpace

citygml_function{}

citygml_function{} codeSpare
citygml_usage({}

cinygml_usage{}.codeSpace

citygml_year_of_construction

citygml_year_of_demolition

citygml_roof_nype

cirygml_roof._type_codeSpace

cirygml_messured_height

cirygml_messured_height_units

ciygml_storeys_sbow_ground

cirygml_sioreys_below,_ground
citygml_storey heights_sbove ground

Citygml_storey_heights_sbove ground_unts

citygml_storey heights_below_ground

citygml_storey heights_below_ground_untts

5 X
Transformer Gallery citygml_outer_building,_instdllstion . xiink_href
= All [489) citygml_interior_building_installation{ }.xlink_href
= Categorized citygml_bounded_bnd} xdink_href
= cinygml_lewelof_detsily
g:‘ Embedded Transformers P e —"
EF FME Hub citygml_consists_of_buiking_pan(} dink_href
| = Recent (10 citygml_sddress {}.dink_href
Q Search Results tE‘—fim—m
test_integer_att

test_messure_stt

test_messure_stt_units
test_resl_stt

test_string_att

test_uri_stt

gmi_id

gml_pzent_id

Genericattributes are added, too (here: all test_* attributes are

CityGML.generic.attributes).....

Attribute Definition

=
=
=

e

Bookmark

Expos..  Mame Type Wid... Precisi.. *
citygml_storey_heights_above_ground_units xml_buffer
citygml_storey_heights_below_ground snl_buffer
citygml_storey_heights_below_ground_units xml_buffer
citygml_storeys_above_ground xml_uintéd
citygml_storeys_below_ground xml_uintéd
citygml_target_uri xml_buffer
citygml_terminationDate xml_date
citygml_usage{} xml_buffer
citygml_usage{}.codeSpace xml_buffer
citygml_year_of_censtruction xml_buffer
citygml_year_of_demolition xml_buffer
externalReference!} externalObject.name xml_xml
externalReferencel} external Object.uri xml_xml
externalReference!}.informationSystem xml_xml
gml_description xml_buffer
test_integer_att xml_buffer
test_measure_att xml_buffer
test_measure_att_units xml_buffer
test_real_att xml_buffer
test_string_att xml_buffer
. test uri att xml laﬁ‘er v
+ — « v = x % @ Q [Q Fiter | &7 setect an
Help Apply to... Cancel

»
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Mew Open Save Run Stop

Mavigator g X

DE@P.m XOOIn A KO a o

ESICREY

Cut Copy Paste Undo Redo |Select Pan ZoomIn Zoom Cut

Start X Main X

- ] X

+ o =
& & =
Reader Writer Transformer Annotation Bookmark

S i N W B

Extents Maximize Ful Screen

[ GEOS5014_Alderaan [CITYGML]

E Transformers (2}

@)v gﬁt::u:lel :§$]>— 1 —|:{cu-|udd

=7 Categorized

3 Embedded Transformers
! FME Hub

Recent (10)

Search Results

o uj

B Bookmarks . O «
ﬁ User Parameters (23) ## FME Data Inspector - 2020.1 —
E Waorkspace Resources File View Camera Tools Window Help
f@ Workspace Parameters .— == = g 3 [ H
Q, Workspace Search E E El ﬁ ﬁ c | & ﬁb % @ El g.d C* @ »
LHOrkepace oearch.., Open Add Close Save As Save Selected  Refresh  Stop 2D | 30 Table Slideshow = Measure  Orbit Select Pan
Display Control g8 x View1l X Feature Information X
@)PB"’H"‘J il 23 —{Building ﬁ{@ v 20 View1(24) Property  Value A
hd [ inspector [F... (24) Featu..  Building
FH Buil...(23) Coordin... EPSG:28392
@ City... (1) Dimensi... 3D
Number... 60
Min ... 0,00
b GroundSurface 53> gl
= i) Max...  10,10,125
v Attribu...
_ city.. habitation
(Blrsma 0} T
city.. 2019-11-17
city.. cityObjectMem...
» Wlls = . city... resident..
@r==="8 Geometries of a Feature are ity tge/f.
. . . cty.. 0
included in the corresponding ity 1
. . city.. 15
reader and can be visualised cityoe m
. city.. gabled roof ©
Transformer Gallery & x dlreCtly < ; o >
= ANl (489) Features Selected: of23 4 »

Table View

g X

|inspet:bor [FFS] - Building

d | Columns. ..

gml_id gml_parent_id citygml_target_uri citygml_feature_role «citygml_feature_role_attr_name 2
< T ic_building 01 _|fme-gen-a285574... | httpi//www.opengis.n. | cityObjectMember
Translation Log PN id_building_02 | fme-gen-a283557f... ) cityObjectMember _
< @oeros = = Aowanings = @inform{ |3 HNEETE R Ly A cityObjectMember [cmissing=

< 3
105
106 Total Features Read |Q in | any column - 23 selected / 23 row(s)
107
108 HE e W =mm=m=== EP5G:28992 METER
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% FME Data Inspector
File

s

Open Add Close

View Camera

Display Control

Save As

- 2020.1

Tools

IrE)

Window Help

Save Selected
[

Refresh Stop

View 1 X

v MO view1(22)

C mHOH

v [ inspector [FF5]1(24)

FH Building (23)
@ CityModel {13

Table View

Attributes of a Feature

The arrows show the "particularly

=

2D | 30 Table Slideshow

— - =
B o & ) & S @ T Y 9 »
Measure  Orbit | Select Pan ZoomIn Zoom Out  Zoom Selected ZoomExtents  SelectMo Geometry Filter Mark Background
Feature Information g X
Property Value
iFeature Type Building
Coordinate System EP5G:28992
Dimension D
MNumber of Vertices 60
Min Extents 20,-50,5
Max EBxdents 40, -40, 25
Attributes (16)
citygml_feature_role (encoded: UTF-16LE) groupMember
citygml_level_of_detail{0} (encoded: UTF-16LE) 0

citygml_level_of_detail{1} (encoded: UTF-16LE)
citygml_target_uri (encoded: UTF-16LE)
frme_feature_type (string)
fme_geometry (string)

fme_type (string)

grml_description (encoded: UTF-16LE)
gml_id (encoded: UTF-16LE)
gml_name (encoded: UTF-16LE)
gml_parent_id (encoded: UTF-16LE)
multi_reader_full_id (32 bit integer)
multi_reader_id (32 bit integer)
multi_reader_keyword (string)
multi_reader_type (string)

xml_type (string)

1
http:/fwww.opengis.net/citygml/building/z..,
Building

fme_aggregate

fme_collection

This is a simple, primastic building meant .. ...
id_box_building_29

Box building 29

id_group_1

o

o

CITYGML_1

CITYGML

xml_aggregate

ﬁ IFMEAggregate (Multiple Geometry: 2 Geometries)

relevant" feature attributes

Features Selected

|inspecmr [FF5] - Building

~| | Columns...

gml_id gml_parent_id citygml_target_uri citygml|_feature_role «citygml_feature_role_attr_name citygml_feature_role_attr_val gml_description gml_name citygml|_creationDate it &
1 id_building_01 fme-gen-a28357... http:/fwww.opengis.n... cityObjectMember <missing> <missing> This is Building 1 Snoke's Palace  2019-11-17 <n
2 id_building 02  fme-gen-a28357.. http:/fwww.opengis.n... cityObjectMember <missing> <missing> This is Building 2 Rey's Hut 2019-11-17 <n
3 id building 03 frne-aen-a28557f...  http//www.openais.n.,  citvObiectMember <missing> <missing> This is Buildina 3 Poe's Hanaar 2019-11-17 <n ¥
< >
|Q in | any column o 23 row(s)
Save selected data to a new dataset bk =e=e=e=== Ve == EP5G:28992 METER
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“# FME Data Inspector - 2020.1

File View Camera Tools Window Help

OED B @ C B HpEOE @ A

X @ =3

Y 7 .

Open Add Close Save As SaveSelected Refresh Stop 2D 3D Table Sideshow  Messure  Orbit Select | Pan ZoomIn ZoomOut ZoomSelected Zoom Extents  SelectMoGeomewy Fier Mark  Background
Display Control 8 X Viewl X Feature Informaticn & X
v [ View1(24) Property Value
A [ inspector [FFS] (24) iFeature Type Building
FH Building ( 23) Coordinate Systern EPS(G:23992
@ CityModel (1) Dimension 3D
Mumber of Vertices 60
Pin Extents 20,-50,5
Max Extents 40, -40, 25
Attributes (16)
v 45 IFMEAggregate (Multiple Geometry: 2 Geometries)
Front Appearance Reference <inherited_or_default_appearance>
Back Appearance Reference <inherited_or_default_appearance=
ﬁ.ﬁ Part 0: IFMEMultiSurface (1 Part)
ﬂ Part 1: IFMEBRepSolid 0 Inner Surfaces
Geometry/(ies) of a Feature
€ >

Here we have an aggregation of geometries:

LoDO and LoD1

Table View

Features Selected: oFl i b
T X

| inspector [FFS] - Building

~ | Columns...

gml_id gml_parent];he §|em_tearct?_§r;tu r%tglﬁ_§aartnet:|rlo£l pleci y g%(lt_)fmtsa‘l_:rga?atstr!_name citygml_feature_role_attr_val gml_description gml_name citygml_creationDate cit ™
1 id_building_ 01 fme-gen-a28357f..  httpy/fwww.opengis.n..  cityObjectMember <missing> <missing> This is Building 1 Snoke's Palace  2018-11-17 “n
2 id_building 02  fme-gen-a28557f... http:/fwww.opengis.n.. cityObjectMember <missing> <missing> This is Building 2 Rey's Hut 2019-11-17 <n
3 id building 03 fme-gen-a28557f...  http://www.openais.n...  cityObjectMember <rnissing> <rnissing> This is Building 3 Poe's Hangar 2018-11-17 <n ¥
< >
|Q in | any column ~ 23 rowe(s)

---- EP5G:28992 METER
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% FME Data Inspector - 2020.1 - O *
File View Camera Tools Window Help
=~ T %, [G 2 E
BED B B C B HpOeE @ [ &) & o § R Y v E .
Open Add Close Save As  Save Selected  Refresh  Stop 2D | 3D Table Slideshow — Meassure  Orbit | Select Pan ZoomIn Zoom Qut  Zoom Selected Zoom Extents — SelectNo Geometry Filter  Mark Background
Display Control g X vewl X Feature Information & X
v [ View1(24) Property Value 2
v [F B inspector [FFS] (24) v 45 IFMEAggregate y: 2 ries)
E Building (23] Front Appearance Reference <inherited_or_default_appearance>
FH CityModel (1) Back Appearance Reference <inherited_or_default_appearance>
‘ v 5 Part 0: IFMEMultiSurface (1 Part)
Mame (encoded: UTF-16LE) lod0FootPrint
— ~ Geometry Traits (4)
citygml_level_of_detail (encoded: UTF-16LE) 0
For the LoDO, you can see the h|erarchy; citygml_lod_name (encoded: UTF-16LE) lod0FoctPrint
. gml_geometry (encoded: UTF-16LE) MultiSurface
MultiSurface -> Face(s) -> Polygon gml_id (encoded: UTF-16L) id_lodD_MuttiSurf_29
Front Appearance Reference <inherited_or_default_appearance>
Back Appearance Reference <inherited_or_default_appearance>
~ [l Part 0: IFMEFace
Mame (encoded: UTF-16LE) surfaceMember
v Geometry Traits (3)
citygml_led_name (encoded: UTF-16LE) surfaceMember
gml_geometry (encoded: UTF-16LE) Polygon
gml_id (encoded: UTF-16LE) id_led0_Pclygon_29
Sidedness 1-sided (front)
Front Appearance Reference <inherited_or_default_appearance=
‘ v ) Area: IFMEPolygon
MName (encoded: UTF-16LE) exterior
v Geometry Traits (2)
citygml_lod_name (encoded: UTF-16LE) exterior
gml_geometry (encoded:lIF-16LE) LinearRing
Linear Boundary Yes
Convex Yes
Orientation Left Hand Rule
~ ¥ Boundarv: IFMELine (5 Coordinates) el ¥
< >
By the way: do not be fooled by the: oft <
Table View g g R A F X
visualisation! You see a triangulated mesh,
| inspector [FFS] - Building . Columns.,
but the polygons have 4(+1) vertices!
gml_id gml_parent_id citygml_target_uri «citygml_feature_role citygml_feature_role_attr_name «citygml_feature_role_attr_val gml_description gml_name citygml_creationDate cit ™
1 id_building_01 fme-gen-a28357f..  http://www.opengis.n.. cityObjectMember <missing > <missing > This is Building 1 Snoke's Palace  2018-11-17 <n
2 id_building 02  fme-gen-a28557f... http://www.opengis.n.. cityObjectMember <missing> <missing> This is Building 2 Rey's Hut 2019-11-17 <n
3 id building 03 fme-gen-a28557f...  http:/fwww.openais.n.,.  cityObjectMember <missing> <rnissing This is Building 3 Poe's Hangar 2018-11-17 <n ¥
< >
|Q in | any column w 23 row(s)

EP5G:28992 METER
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# FME Data Inspector - 20201

File View Camera Tools Window Help
= = 0 ¢ H By ]
BED B B C B HpOeE @ [ &) & o § R Y v E »
Open Add Close Save As  Save Selected  Refresh  Stop 2D | 3D Table Slideshow — Meassure  Orbit | Select Pan ZoomIn Zoom Qut  Zoom Selected Zoom Extents — SelectNo Geometry Filter  Mark Background
Display Control g X vewl X Feature Information & X
v [ View1(24) Property Value 2
v [F B inspector [FFS] (24) v 45 IFMEAggregate (Multi y: 2 ries)
E Building (23] Front Appearance Reference <inherited_or_default_appearance>
FH CityModel (1) Back Appearance Reference <inherited_or_default_appearance>
v iz Part 0: IFMEMultiSurface (1 Part)
Mame (encoded: UTF-16LE) lod0FootPrint
~ Geometry Traits (4)
citygml_level_of_detail (encoded: UTF-16LE) 0
citygml_lod_name (encoded: UTF-16LE) lod0FootPrint
gml_geometry (encoded: UTF-16LE) MultiSurface
gml_id (encoded: UTF-16LE) id_lod0_MultiSurf_2%
ront Appearance Reference <inherited_or_default_appearance>
Back Appearance Reference <inherited_or_default_appearance>
~ [l Part 0: IFMEFace
Mame (encoded: UTF-16LE) surfaceMember
v Geometry Traits (3)
citygml_led_name (encoded: UTF-16LE) surfaceMember
gml_geometry (encoded: UTF-16LE) Polygon
‘ gml_id (encoded: UTF-16LE] id_lod0_Pelygon_29
Sidedness 1-sided (front)
Front Appearance Reference <inherited_or_default_appearance=
~ )l Area: IFMEPolygon
MName (encoded: UTF-16LE) exterior
v Geometry Traits (2)
‘ citygml_lod_name (encoded: UTF-16LE) exterior
gml_geometry (encoded: UTF-16LE) LinearRing
. Linear Boundary Yes
Attributes of a Geometry S, Ves
n . n . Crientation Left Hand Rule
The arrows show the "particularly relevant” geometry attributes “ A Boundarv: IFMELine (5 Coordinates) v
< >
In FME, they are called geometry traits (or properties). eeoires siecied: [lof 1 < b
Table View F X
| inspector [FFS] - Building v| Columns...
gml_id gml_parent_id citygml_target_uri «citygml_feature_role citygml_feature_role_attr_name citygml_feature_role_attr_val gml_description gml_name citygml_creationDate cit ™
1 id_building_01 fme-gen-a28357f..  http://www.opengis.n.. cityObjectMember <missing > <missing > This is Building 1 Snoke's Palace  2018-11-17 <n
2 id_building 02  fme-gen-a28557f... http://www.opengis.n.. cityObjectMember <missing> <missing> This is Building 2 Rey's Hut 2019-11-17 <n
3 id building 03 fme-gen-a28557f...  http:/fwww.openais.n.,.  cityObjectMember <missing> <rnissing This is Building 3 Poe's Hangar 2018-11-17 <n ¥
< >
|Q in | any column w 23 row(s)

R EP5G:28992 METER
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55 FME Data Inspector - 2020.1

File View Camera Tools Window Help

OED @ @ C mAHpeE ®

'..d' G& @ ®$ e\ ®$

iy

Y B

Open Add Close Save As Save Selected Refresh Stop 2D | 3D Table Slideshow  Measure  Orbit  Select Pan ZoomIn ZoomOut  Zoom Selected Zoom Extents — SelectNo Geometry Filter  Mark Background
Display Control B X viewi X Feature Information g8 X
v MO View1(24) Property Value
h 0 inspector [FFS] (24) ~ @y Part 1: IFMEBRepSolid 0 Inner Surfaces
FH Building (23) Name (encoded: UTF-16LE) lod15elid
@ CityMedel (1) ¥ Geometry Traits (4)
citygml_level_of detail (encoded: UTF-16LE) 1
citygml_lod_name (encoded: UTF-16LE) lod15olid
gml_geometry (encoded: UTF-16LE) Solid
gml_id (encoded: UTF-16LE) id_lod1_Solid_2%
Front Appearance Reference <inherited_or_default_appearance>
Back Appearance Reference <inherited_or_default_appearance>
~ jiil Outer Surface: IFMECompositeSurface (6 Parts)
Name (encoded: UTF-16LE) exterior
v Geometry Traits (3)
citygml_lod_name (encoded: UTF-16LE) exterior
gml_geometry (encoded: UTF-16LE) CompositeSurface
gml_id (encoded: UTF-16LE) id_lod1_CompSurf_29
Sidedness 1-sided (front)
Front Appearance Reference <inherited_or_default_appearance=
) Part 0: IFMEFace
i) Part 1: IFMEFace
W) Part 2: IFMEFace
i Part 3:IFMEFace
W) Part 4: IFMEFace
‘ ~ il Part 5: IFMEFace
Mame (encoded: UTF-16LE) surfaceMember
¥ Geometry Traits (3)
citygml_lod_name (encoded: UTF-16LE) surfaceMember
gml_geometry (encoded: UTF-16LE) Polygon
gml_id (encoded: UTF-16LE) id_lod1_Polygon_60
Sidedness 1-sided (front)
Front Appearance Reference <inherited_or_default_appearance>
Also for the LoD1, you can see the geometry ‘ v @ Aron PMEPoiyon
H . Mame (encoded: UTF-16LE)} exterior
hlera rChy' ~ Geometry Traits (2)
. . citygml_lod_name (encoded: UTF-16LE) exterior
BRepSolid -> CompositeSurface -> Face(s) -> Polygon ool et (oncodeds UTEAELEl  Limcarfing z
< >
Features Selected: ofl 4
msevier. AN the geometry traits (or properties). & x
inspector [FFS] - Building ~| | Columns...
gml_id gml_parent_id citygml_target_uri citygml_feature_role citygml_feature_role_attr_name citygml_feature_role_attr_val gml_description gml_name citygml_creationDate Gt~
1 id_building_01 fme-gen-a28557f.. http:/fwww.opengis.n... cityObjectMember <missing> <missing> This is Building 1 Snoke's Palace  2018-11-17 <n
2 id_building 02  fme-gen-a28337f... http://www.opengis.n... cityObjectMember <missing> <missing> This is Building 2 Rey's Hut 2019-11-17 <n
3 id building 03 fme-gen-a28357f..  http://www.opengis.n... cityObjecthMember <missing> <missing> This is Building 3 Poe's Hanaar 2019-11-17 <n ¥
< >
‘Q ‘ in |any column ~ 23 row(s)
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% "CITYGML — NONE (Untitled) - FME Workbench 2020.1
File Edit View Readers Transformers Writers Run  Tools  Help

DS E>.m XO0Os™ kD S

New Open Save Run Stop Cut Copy Paste Undo Redo Select Pan ZoomIn Zoom Qut

le g

» @ 3 2

Extents Maximize Full Screen  Reader  Writer Transformer  Annotation  Bookmark

B8 8 O B0

=

Q ~]C |«

Navigator & X Start X Man X
[ GEO5014_Alderaan [CITYGML] ~
g Transformers (7)
~ Disabled Transformers (2)
Building [Inspector]
CityModel [Inspector] = 1 = CityModel i
B Bockmarks
~ ﬁ User Parameters (23)
{Q Published Parameters (1} )
@& Private Parameters DGtvobjecEroun’.’?}}
{% FME Server Parameters (22)
fé Workspace Resources
@ Workspace Parameters
Q, Workspace Search... @)DBuilding & 3 Buildng &
To visualise the LoD2 thematic
bGroundSun’ace [ 12 {{Gre {,:}
' Popearancesetir (2] surfaces, you need to connect
. h -
:J44. r"-:w . ,..-——[> Inspectors to the respective
b readers
i S
1 . (The appearance setters are
Transformer Gallery B x \ . .
= a1 added here only to simplify the
& Categorized visualisation in the next slides!)
= Embedded Transformers
S FME Hub
= Recent (10)
Q, Search Results o
<
Translation Log x
- 00 Errors (= = M\0Warnings (= @Iﬂfcrmaﬁan W= ﬁ Ti ﬂ'
146 END - ProcessID: 163%2, peak process memory usage: 118152 kB, current process memory usage: 104184 kB ~
147 Translation was SUCCESSFUL v

Copy the selection and put it on the Clipboard
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% FME Data Inspector - 2020.1

File View Camera Tools

SEO @

Window Help

C B HpOH B A

® o @

® Vv B

= bl S
Open Add Close Save As SaveSelected Refresh Stop 2D 3D Table Sldeshow  Measure  Orbif elect Pan ZoomIn ZoomOut Zoom Selected Zoom Extents — SelectNo Geometry Filter  Mark Background
Display Contrel B X Viewl X View2 X View3 X Feature Information & X
v O viewsied) Property Value
A B inspector [FFS] (24) v Attributes (15)
FH Grounds... (12) citygm|_feature_role (encode... boundedBy -
FH RoofSurf... { 24] citygml_level_of_detail{0} (encode.. 2
Ha WallSurf... (48) citygm|_target_uri (encode... http://www.opengis.net/citygml/building/2.0
- fme_feature_type (string) ‘WallSurface
fme_geometry (string) fme_aggregate
fme_type (string) fme_surface
gml_description (encoded: UTF-16LE)  This is WallSurface 1 (South) (Building 9)
gml_id (encoded: UTF-16LE) id_building_8_wallsurface_3
gml_name (encoded: UTF-16LE) WallSurface 2 (Building 9)
gml_parent_id (encoded: UTF-16LE) id_building_09
multi_reader_full_id (32 bit integer) 0
multi_reader_id (32 bit integer) )
multi_reader_keyward (string) CITYGML_1
multi_reader_type (string) CITYGML
xml_type (string) xml_surface
IFMEMultiSurface (1 Part)
Name (encoded: UTF-16LE) lod2MultiSurface
Geometry Traits (4)
citygml_level_of_detail (encode.. 2
citygml_lod_name (encode... lod2MultiSurface -
gml_geometry (encode... MultiSurface
gml_id (encaded: UTF-16LE) id_building_8_wallsurface_3_lod?_geom
Front Appearance Reference '118' to an unnamed appearance ()
Back Appearance Reference ‘118 te an unnamed appearance ()
~ [ Part 0: IFMEFace
Mame (encoded: UTF-16LE) surfaceMember
~ Geometry Traits (3)
citygm|_lod_name (encode..  surfaceMember
gml_geometry {encade... Polygon
gml_id (encoded: UTF-16LE}  id_building_$_polygon_7
Sidedness 1-sided (front)
Front Appearance Reference <inherited_or_default_appearance>
For the LoD2 WallSurfaces, you can see the “ @ Area: IFMEPolygon
. . Mame (encoded: UTF-16LE) exterior
. v
attributes and the geometry hierarchy: . Y Fenmetn Teite 1 =
MultiSurface -> Face(s) -> Polygon Fesuresseecad: [{ of s« b
Table View g x
1-G Surface . ~| | Columns...
And the geometry traits . : - : : :
gml_id gmi=harent_i citfgml_target_uri citygml_feature_role citygml_feature_role_attr_name citygml_feature_role_attr_val gml_description gml_name citygml_creationDate cit ™
1 id_building_1_g... id_building_01 http://www.opengis.n... boundedBy <missing> <missing> This is GroundSurfa...  GroundSurface .. <missing> <n
2 id_building_2_g... id_building_02 http:/fwww.opengis.n... boundedBy <missing> <missing> This is GroundSurfa... GroundSurface .. <missing> <n
3 id building 3 a.. id building 03 http://www.openais.n.. boundedBy <missing> <missing> This is GroundSurfa.. GroundSurface ... <missing> <n¥
< >
‘Q in |any column ~ 12 row(s)

--- EP5G:28992 METER
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File

SEO @

View Camera Tools Window Help

C mAhpGGEHE E@ A

®‘ 6\ ®\ E‘k Y ﬁ

% FME Data Inspector - 2020.1

Open Add Close Save As SaveSelected Refresh Stop 2D 3D Table Sldeshow  Measure ZoomIn Zoom Cut Zoom Selected Zoom Extents  SelectNo Geometry Filter  Mark Background
Display Control B X | Viewl X View2 X View3 X Feature Information a8 x
v 4T view3(ed) Property Value
~ 4 B inspector [FFS] (24) ~ Attributes (15)
FH Grounds... (12) citygm|_feature_role (encode... boundedBy -
FH RoofSurf... { 24] citygml_level_of_detail{0} (encode...
Ha WallSurf... (48) citygm|_target_uri (encode... http://www.opengis.net/citygml/building/2.0
- fme_feature_type (string) ‘WallSurface
fme_geometry (string) fme_aggregate
fme_type (string) fme_surface
gml_description (encoded: UTF-16LE)  This is WallSurface 1 (South) (Building 9)
gml_id (encoded: UTF-16LE) id_building_8_wallsurface_3
gml_name (encoded: UTF-16LE) WallSurface 2 (Building 9)
gml_parent_id (encoded: UTF-16LE) id_building_09
multi_reader_full_id (32 bit integer) 0
multi_reader_id (32 bit integer) )
multi_reader_keyward (string) CITYGML_1
multi_reader_type (string) CITYGML
xml_type (string) xml_surface
~ i IFMEMultiSurface (1 Part)
Name (encoded: UTF-16LE) lod2MultiSurface
~ Geometry Traits (4)
citygml_level_of_detail (encod =
citygml_lod_name (encode... l lod2MultiSurface I -
gml_geometry (encode... 2
gml_id (encaded: UTF-16LE) id_building_8_wallsurface_3_lod?_geom
Front Appearance Reference '118' to an unnamed appearance ()
Back Appearance Reference ‘118 te an unnamed appearance ()
~ [ Part 0: IFMEFace
Mame (encoded: UTF-16LE) surfaceMember
~ Geometry Traits (3)
citygm|_lod_name (encode..  surfaceMember
gml_geometry {encade... Polygon
gml_id (encoded: UTF-16LE}  id_building_$_polygon_7
Sidedness 1-sided (front)
Front Appearance Reference <inherited_or_default_appearance>
For the LoD2 WallSurfaces, you can see the “ @ Area: IFMEPolygon
. . Mame (encoded: UTF-16LE) exterior
. v
attributes and the geometry hierarchy: . Y Fenmetn Teite 1 =
MultiSurface -> Face(s) -> Polygon Fesuresseecad: [{ of s« b
Table View g x
1-G Surface . ~| | Columns...
And the geometry traits . : - : : :
gml_id gmi=harent_i citfgml_target_uri citygml_feature_role citygml_feature_role_attr_name citygml_feature_role_attr_val gml_description gml_name citygml_creationDate cit ™
1 id_building_1_g... id_building_01 http://www.opengis.n... boundedBy <missing> <missing> This is GroundSurfa...  GroundSurface .. <missing> <n
2 id_building_2_g... id_building_02 http:/fwww.opengis.n... boundedBy <missing> <missing> This is GroundSurfa... GroundSurface .. <missing> <n
3 id building 3 a.. id building 03 http://www.openais.n.. boundedBy <missing> <missing> This is GroundSurfa.. GroundSurface ... <missing> <n¥
< >
‘Q in |any column 12 row(s)

: : --- EP5G:28992 METER
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0.1

O MO Tiation o, r—
oadimol Ttation | cors: o ¥
log4impiicitRepresentation

ogimpictRenresentaton *2)

et Geometry O [ [

<=Feature=

Bulldinginstallation

© |+ciass : gmizCogdeType [0

0.1

T =<Geomety=- §=
oddGeomelny | gmi-:_Geomamy |bdsGeor'|Et'y
- [ loazzzometry

» [+funcion : gml:CodeType

+U5308 © gMICodeType 0.
= /. outesBulidinginstaliation

<<Fedture=>

+ciass : gmi:CodeType [0..1]

[+fumction : gmi=CogeType [0
+1=3ge : gmizCodeType [0.7]

IntBulldinginatallation
B — nesorBuldnginstaliation

Faature=>
core::ANress

=<Feaning=>
AbsmractBulidr

roominstallaton /

£iass - gmi:CodeType [0..1]

[+function : g Daoeme[l:

InseriorFumitre

0.1 4
==FEallre==
Room
+cl3ss © giCodeType [0.1]
function : gmi:CodeType [D.

+usage : gmiCodeType [0.7]
ad

+2i3gs | gmisCode’ 1
+unciion - gm C:ﬂe‘[]rpe[l.]
[0

+51
+51 :rEysEei:mGr:mu : xe-nonNagativeinteger [0, 1]

+storeyHeightsADCVaGoUN - gl MeasureCrNulILIEEType [0..1]
+storeyt round : gmi:: stType [3.1]

<<Faanle>
BulldingPart

consksisOMBUldingPant

odi Temainintersacion
odZ Temainintersacion
iod3 Temarnintarsaction
odd Temainintersacion

01
<=eomelry==
| gl MuttiSurtacs |

w1 o 0.1
TocEMuiSuTace oMU I ace
Lodotutsutoe| | oustutace
lodaMultiSurtace _mmm.:raca‘
boungegBy - | -
-
o2 ‘ - -
I I I I ll) I 1
<<Featurex <<Faature» <<Featuresa <<Feature= <<Featme= <= Feature== e
RoofSurface W face CallingSurface InterlortaliSurtace FloorSurface

<<Featune=2 =
oumrcmllngsun'aoe Outare
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| |_ —<FEatre=- +yeanarDemaoltion X gYear [0.1] e
- Bullding Fumiturs +HOOMMype - gmibCoseTyne [0.1] [
+Ciass - gmiCooeType [0.1] +measwredHelght - gmi-LengthTyps [0..1]
#MICHon ; QMi-COtETYDE [0..7] +sioreysAboveGround - xsononMegativelnteger [3..1]
+usage - gml:CodeType 0.7 +sioreysEsiowGround | KEononNegativelnteger [0..1]
- +sioreyHelghtsADovaGroUNd © gmi:MeasureDmuILIS TR [D.1]
= S\ Int=rorEumhere +sioreyHelightsBalowGround : gmi-MeasureOriulListTyps [D..1]
o1 \'} =aFagiures== =<=Faglure=:
<<FEdille>=> Bullding BulldingPart
Rioom
+class - gmiCodeTyps [0.1] consisEOMEUdingPart
+funcion : gmik:CodeTypss [O.."] Inberiorfoom
HiGage: - gmi-CodeType [1.7] Tod150H TodIMUMS T ase odTTemanIntErsaCion
o [ RE G ledZMuiliSuTace odZ Temanint2reecion
| Tod350H lod3MuiSurace | | loddFootPring o3 Temanintersacton
loda-Sold lod4MutiSurace odlRoofEdgs oddTemanintarsacion
oW o1 W PR
S e —Gaomenyes I MutiCurea
——— gmi::_Sodd gz MultiSurfacs lod3kutiCurve
0.1
0.1

<<Feallre==

_Opsning

-\:-cl::l?::_;i:-:- wcaFEEIINE=- . . ——
=<Featre== = _
_BoungarySuTace e UouneedEy
- boundedBy
| | 1 | 1 | 1
<<Fegthme=x= <=Faailre=x= <<Feghme== <<Fealme== <=Feahme== <<FEailre== =<Faghira=:
RootSurtace WallSurfaces GroundSurface ClosuraSurface CallingSurface InteriordallSurlace Floariuraca
==Fedlune== =<zFaabures=
OuterCellingSurface OuterFloorSurface
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% FME Data Inspector - 2020.1

File View Camera Tools

SELO @

Window Help

=

cC mh&H BT

()]

@,

B TV 7 .

Open Add Close Save As SaveSelected Refresh Stop 2D 3D Table 5I\da‘5hew Measure  Orbit | Select Pan Zecrr:n Zoom;ut Zoom Selected  Zoom Extents  SelectNo Geometry Filter  Mark Background
Display Control B X | Viewl X View2 X View3 X Feature Information a8 x
v T view3(ed) Property Value

~ 4 B inspector [FFs] (24) v Attributes (15)
HH Grounds... (12} citygml_feature_role (encode... boundedBy
FH RoofSurf... { 24] citygml_level_of_detail{0} (encode.. 2
Ha WallSurf... (48) citygm|_target_uri (encode... http://www.opengis.net/citygml/building/2.0
fme_feature_type (string) RoofSurface
fme_geometry (string) fme_aggregate
fme_type (string) fme_surface
gml_description (encoded: UTF-16LE) This is Roofsurface 1 (South) (Building 9)
gml_id (encoded: UTF-16LE) id_building_8_roofsurface_1
gml_name (encoded: UTF-16LE) RoofSurface 1 (Building 9)
gml_parent_id (encoded: UTF-16LE) id_building_09
multi_reader_full_id (32 bit integer) 0
multi_reader_id (32 bit integer) )
multi_reader_keyward (string) CITYGML_1
multi_reader_type (string) CITYGML
xml_type (string) xml_surface
~ i IFMEMultiSurface (1 Part)
Name (encoded: UTF-16LE) lod2MultiSurface
~ Geometry Traits (4)
citygml_level_of_detail (encode.. 2
citygml_lod_name (encode... lod2MultiSurface
gml_geometry (encode... MultiSurface
gml_id (encaded: UTF-16LE) id_building_9_roofsurface_1_lod2_geom
Front Appearance Reference '115' to an unnamed appearance ()
Back Appearance Reference ‘115 te an unnamed appearance ()
~ [l Part 0: IFMEFace
Mame (encoded: UTF-16LE) surfaceMember
~ Geometry Traits (3)
citygm|_lod_name (encode..  surfaceMember
gml_geometry {encade... Polygon
gml_id (encoded: UTF-16LE}  id_building 8 polygon_1
Sidedness 1-sided (front)
.. Front Appearance Reference <inherited_or_default_appearance>
This is analogous forithe the LoD2 RoofSurfaces. You « @ Area: [FMEPolygon
. . Mame (encoded: UTF-16LE) exterior
can see the attributes and the geometry hierarchy: . ¥ Aanmate Tosie 2 m

| MultiSurface -> Face(s) -> Polygon

Table View

Features Selected: oft 4

g x

~ | Columns...

ngA_ld gm%arent_rip cit,ng _target_uri citygml_feature_role citygml_feature_role_attr_name citygml_feature_role_attr_val gml_description gml_name citygml_creationDate cit ™
1 id_building_1_g... id_building_01 http://www.opengis.n... boundedBy <missing> <missing> This is GroundSurfa...  GreundSurface.. <missings “n
2 id_building_2_g... id_building_02 http:/fwww.opengis.n... boundedBy <missing> <missing> This is GroundSurfa... GroundSurface .. <missing> <n
3 id building 3 a.. id building 03 http://www.openais.n.. boundedBy <missing> <missing> This is GroundSurfa.. GroundSurface ... <missing> <n¥
< >
‘Q in |any column ~ 12 row(s)

Add a dataset to the current view

EP5G:28992 METER
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Writing CityGML
in FME
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DemRP>P.m XD O™ RS &

Mew Open Save Run Stop Cut Copy Paste Unde Redo Select Pan  ZoomIn Zoomout
Navigatar & X | stat X Man X
f_j GEO5014_Alderaan [CITYGML] | [
Transformers -E]
E Bookmarks
ﬁ User Paramet{ |~ "/ME"
fa Workspace Re Format: |C\tyGML V‘

@ Waorkspace Pa

Dataset: ’WL \alderaan_data\GEOS5014_Alderaan_out.gml | %] hd
Q Workspace 5S¢
Parameters. .. Coord, System: | Same as source -
Add Feature Type(s)
Feature Type Definition: | Import from Dataset. .. v
Help > Cancel

Select a CityGML writer and set some options.

I» GroundSurface {5

DRuuSurfacE {8 24

»Wallsurface {50 48

| Transformer Gallery

= All (489)

; Categorized

%‘ Embedded Transformers
=F FME Hub

EE Recent (10)

Q, Search Results

<

Translation Log

- °0Errors - - ADWamings - @Infcrmaﬁon ‘E

148 END - ProcessID: 11244, peak process MEMOry usage

143 Translation was SUCCESSEUL

-E] CityGML Parameters

CityGML Schema Options

CityGML Version:

Wiriter Driven by CityGML Schema:
Application Domain Extension:

Add XML Namespace Prefix to Feature Types:
ADE Schema File(s):

Max Atttributes Per Nested Attribute:

Output File Contents

Character Encoding:

Header Comments:

xsitschemalocation:

Restrict Curves to Polylines:

Remove Auto Generated GML IDs When Possible:
Use 'core’ Namespace Prefix:

Texture subfolder:

Theme name:

Validation

Validate Output File:

Texture

Preferred Texture Format:

CityGML Options

Use xlink_href Traits for Geometry References:

SRS Parameters

GML srshame:

GML SRS Axis Order:

~ Pretty Printing

Pretty Print:
Indent Size:

Replace Tabs with Spaces:

{?i Presets ™

Help

2.0 ~
Yes (Recommended) v
Mone =
Mo =
-
[s00 \
[Unicode 8-bit (utf-8) v]
[i | [=
Yes (Recommended) v
Yes ~
Yes e
|FMEI'hemE ‘
Yes ~
Auto ~
Yes e
urn:ogc:defiors, ors:EPSG:: 28992, rs:EPSG:: 5109
1,23 w
Yes hd
1 -
Mo =

[a

€

™
w
Bookmark
-~
W
x
~
w
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CityGML writer

* Suggestion: turn output validation ON (at least at the beginning!)

* GML srsName is composed of information regarding the horizontal AND the vertical
datum (we are dealing with 3D data)
— urn:ogc:def:crs,crs:EPSG::28992,crs:EPSG::5109

/ \

Horizontal datum Vertical datum
Amersfort / RD New Normaal Amsterdams Peil
https://epsg.io/28992 https://epsg.io/5109-datum

* Pretty print allows you to write nicely indented XML using tab spaces
— Suggestion: turn it on!


https://epsg.io/5109-datum
https://epsg.io/5109-datum
https://epsg.io/5109-datum
https://epsg.io/28992
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Navigator

MNew Open Save Run Stop

g X

Cut Copy Paste Unde Redo

Start X Main X

|Dﬁﬁ[>vl%ﬁﬂ'\f’k@@‘ @s— [

Select | Pan ZoomIn Zoom Out

» B O &

Extents Maximize Full Screen

Reader Writer Transformer Annotation  Bookmark

R GEO5014_Alderaan [CITYGML]
=]

= Transformers

E Bookmarks

{& User Parameters (23]

fa Workspace Resources

@ Workspace Parameters

Q Workspace Search...

Transformer Gallery g x

I Embedded Transformers
| FME Hub

Y Recent (10)

Search Results

1l
Q

. P OtyCbjectGroup {':}} 1

I>Bu|\d|rg - 23

I:maundSurfme il 12

DRuuFSurfacE {8 24

DWH\Surfaoe - a8

<

#" Select Feature Types

Feature Type List

(| % BridgeConstructionElement
[ [ BridgeFumiture

O E Bridgelnstallation
(| % BridgePart

[ [ BridgeRoom

E Building

(| % BuildingFumniture
[ [ Buildinglnstallation
O E BuildingPart

O % CeilingSurface

O B cityFurniture

[ ciyModel

ﬁ CityObjectGroup
O ﬁ ClosureSurface

O ﬁ Door

O ﬁ FloorSurface

[ [ GenericCityObject
@ GroundSurface

O ﬁ HollowSpace

[ [ intBridgelnstallation
[T B intBuildinalnstallation

v

|Q Filter

OK

| [m] select all Sorted

Cancel

All GML feature types

are presented

You can choose which

ones you need

Translation Log

- °0Errors - - AOWarmngs

@mformstion W 1= 1 33 £

15 FME Session Duration:

16 Mapping File Generation was SUCCESSFUL
17 END - ProcessID: 13716, peak process memory usage: 42240 kB, current process memory usage: 42240 kB

0.38 user, 0.2s8 system)
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File Edit

DER >.® X

View Readers Transformers

#® *CTYGML — CITYGML (Untitled) - FME Werkbench 2020.1

Writers  Run  Tools Help

OOw~ kD O

o e
=] B ™
Writer Transformer  Annotation Bookmark

o e

MNew Open Save Run Stop | Cut Copy Paste Undo Redo | Seleck Pan ZoomIn  Zoom Qut Extents Maximize Full Screen  Reader
Navigator g X Start X Main X
[Fe GEO5014_Alderaan [CITYGML] ~
ﬂ GEQ5014_Alderaan_out [CITY... ._DQM| & 1 (b GryMock] @
= Transformers
B Bockmarks
v {& User Parameters (24) "C'“(“ S : 1{@@
@ Published Parameters (2]
{:% Private Parameters |>Bu'|chng R 3 5 b Building ('g‘:‘.
@& FME Server Parameters (22) Con nect
fa Workspace Resources —
@ > B 12 =13 -.:;
f@ Workspace Parameters
Q, Workspace Search...
Hetkspace Seatch.. , run...
bRnn‘ilrfn & 2 4 b RecSurface {c}.
I N
...et voila!
DWaIISurh:\e @b s £ wallsurface ::).
~
< >
Translation Log g X
< @ocros =& = MoWanings = @mnformaton | P 1= T £
145 The uri-map document 'C:\Program Files\FME\xml\urimap\gml citygml.xml' is being used to map from URI to URI ~
146 A <schemalocation> in the uri-map is overriding the namespace 'http://www.w3.org/199G/xlink' xs3d location from '../xlink/xlinks.xsd' to 'xlink.xsd
147 XML Validation: '0' warning(s) found.
148 XML Validation: '0' fatal error(s) and '0' error(s) in 'D:\gagugiarci\Documents\Teaching\GEO5014-2020\Lectures\FME-CityGML\alderaan data\GE05014_Al
145
150 Feature output stics for "CITYGML' writer using keyword "CITYGML_2':
151
152 Features Written
Transformer Gallery g x [ 153
= 154 Building 23
= All (489) 155 CityModel . . L
F Categerized 156 Cityonjccteroup The validation was L
= 157 GroundSurface 12
=! Embedded Transformers p— .
o Tt 158 Rootsurface carried out successfully 2
B u 159 WallSurface 3
EE Recent (10) 160
W ]
Q, Search Results 16l Total Features Written 109
162
163
le4 Features Read Summary
165
166 Building 23
167 CityModel 1
168 CityCbjectGroup 1
163 GroundSurface 1z
170 RoofSurface 24 R
‘Q V‘c < >
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Q{ Dhgagugiaro\Documents\ Teaching\GEQ5014-2020% Lectures\FME- CityGML\alderaan_data\GEQ5014_Alderaan_out.gml - Notepad++

OUTPUT

File Edit Search View Encoding Language Settings Tools Macre Run  Plugins  Window 7

cHHER LAl sk de|lay 2% EBE|(SHTEERa®|( & EDKNB =

<core:cityOkbjectMember:

EGEOEDH Alderaan_out.gml E3 |E GEO5014_Alderaan.gml .JI
<bldg:Building gm ="id building 01">

<gml:description>This is Building l</gml:description>
14 <gml:name>Snoke's Palace</gml:names>

Vo m

[ IS NN

o

<core:
<bldg:
<bldg: H
:yearOfConstruction>1955</bldg: yearOfCoﬁstractlad
<bldg: H
<bldg:
<bldg:
<bldg:
<bldg:
<bldg:

<gml :MultiSurface gml

<bldg

creationDate>2019-11-17</core:creationDate>
class codeSpace="http: //www. slng orgfcodellstsgfstandard{bulldlngg2 o/ Abstractﬁulldlng class.xml">habitation</bldg:class>

function codeSpace="htt;

roofType codeSpace="http:
measuredHeight wom="m">15< /’bldg rteas.zred-lelg'mt..
storeyshboveGround:>3</bldg: storeysiboveGround>
storeysBelowGround>0</bldg: storeysBelowGround>
scoreyHeightsiboveGround uom="m">3</bldg:=storeyHeightshbovesround:>
lodOFootPrint>

:id="id building 1 footprint multisurf_ 1" srsName="urn:ogc:def:crs,crs:EPS5G::28952,crs:EPSG::5109"
<gml:surfaceMenber:>
<gml:CrientableSurface
<gml:baseSurface x1
</gml:0OrientableSurface>
</fgml : surfaceMember>

- </gml:MultiSurface>
- </bldg:lod0OFoocPrincs
<bldg:lodlScolid>

0

<gml:S5olid gml:id="id bunilding 01 lodl_ Solid 1" srsName="urn:ogc:def:crs,crs:EPS

128992, crs:EPSG: :5109" srsDimension="3">

<gml:exterior>
<gml:CompositeSurface gm
<gml:surfaceMenber:
<gml:Polygon gml
<gml:exterior>

d="id building 01_lodl_ CompSurf 1">

="id building 01 lodl Polygon 1":>

40 <gml:LinearRing>

41 <gml:poslisc>»>0 0 0 0 10 0 10 10 0 10 0 0 O 0 D</gml:posLisc>
4z </gml:LinearRing>

43 </gml:exterior>

44 </gml:Polygon>

45 </gml:surfaceMember:>

46 <gml:surfaceMenber:

47 <gml:Polygon gml:id="id building 01 lodl Polygon 2":>

48 <gml:exterior>

49 <gml:LinearRing>

50 <gml:poslisc>»>0 0 0 10 0 0 10 0 12.5 0 0 12.5 0D 0 O</gml:posLisc>
51 </gml:LinearRing>

2 </gml:exterior>

53 </gml:Polygon>

54 </gml:surfaceMember:>

55 <gml:surfaceMenber:

56 <gml:Polygon gml:id="id bmilding 01 lodl Polygon 3">

57 coml rextETinTs B - B B

e.xml">gabled roof</bldg:roocflyps>

srsDimension="3":

function.xml">residential building</kldg: function:>

eXtensible Markup Language file

length : 150,843  lines: 3,576 Ln:1 Col:1 Sel:0]0 Unix (LF)

UTF-2
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@{ D:\gagugiarc\Documents\ Teaching\GEQ3014- 2020 Lectures\FME-CityGML'\alderaan_data\ GEQ3014_Alderaan.gml - Notepad++ IN PUT - m} X

File Edit Search View Encoding Language Settings Tools Macre Run  Plugins  Window 7
JHHER LS £ ket % EE EEloe BEMNBE|B

B GED5014_Aldersan_out aml 4 = GEO5014_Alderaan gml E1 |

=1

66 <core:cityObjectMember>

67 <bldg:Building gm d="id building 01">

68 <gml:description>This is Building 1</gml:description>
69 <gml:name>Snoke's Palace</gml:name>

<core:creationDate>2019-11-17</core:creationDates

<!—— This is an exemplary set of generic attributes attached to a Building BEGIN -—->

<gen:measursAttribute name="test_measure att">
<gen:value uom="m*2">134.45</gen:value>

</genimeasurehttribute>

<gen:uriAttribute name="test_uri_att":>
<gen:valus>https: //www.brickset.com</gen:valus>

<fgen:urikttribute>

<gen:intAttribute name="test integer att">
<gen:valus>12</gen:valus>

<fgen:intAttribute>

<gen:doublelAttribute name="test real att">
<gen:valus>12.34</gen:valus

<fgen:doubleRttribute>

<gen:datehttribute nams="test date att">
<gen:value>2020-08-06</gen:value>

</gen:datehtcribuce>

<gen:stringlAttribute name="test string att">

<gen:value>This is a test string</gen:value>

E </gen:stringAttributes>

<!—-— This is an exemplary set of generic attributes attached to a Building END -->

<bldg:class codeSpace="http://www. 51g3d crggcudel1stsgstandardfbu11d1ng12 of Abstrﬂctﬁulldlng class.xml">habitation</bldg:class>

<bldg:function codeSpace="http: _function.xml">residential building</bldg: function>
<bldg:year0fConstruction>1955</bldg: yEaIOfCU'lst.r.lctlU'l.
<bldg:roofType codeSpace="http:
<bldg:measuredHeight uom="m">15< /bldg rreas:lredielg'mt..

<bldg: storeyshiboveGround>3</bldy: storeysiboveGrounds>

<bldg: storeysBelowGround>0</bldy: storeysBelowGround>
<bldg:storeyHeightsAboveGround uon="m">3</bldg:storeyHeightsAboveGround>
= <kbldg:lod0FcotPrint>

e.xml">gabled roof</bldg:roocflvpe>

0 0 W00

3 &

1] = <gml:MultiSurface gml:id="id building 1 footprint multisurf 1" srsName="urn:ogec:def:crs,crs:EPSG::28992, crs:EPS5G: :5109" srsDimension="3">
101 = <gml:surfaceMember:
102 = <!—— Please not that the geometry is referenced by means of an Xlink and its orientation is rewversed
It is referencing the polygon contained in the LoD2 GroundSurface -->
= <gml:OrientableSurface entati ="
<gml:kbaseSurface =l ref="#id building 1 polygon 3"/>
</gml:0rientableSurface>
</gml: surfaceMember:>
</gml:MultiSurface>
</bldg:lod0FootPrint>
110 = <bldg:lodlSolid>
= <gml:Solid gml ="id building 01 lodl Solid 1" srsName="urn:ogc:def:cors,crs:EPSG::28992,crs:EP5G: :5108" srsDimension="3">

2 = <oml texterinre

eXtensible Markup Language file length: 182,113 lines: 4,102 Ln:116 Col:37 Sel: 0|0 Windows (CRLF)  UTF-8 IMNS
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@{ D:\gagugiarc\Documents\ Teaching\GEQ3014- 2020 Lectures\FME-CityGML'\alderaan_data\ GEQ3014_Alderaan.gml - Notepad++

File Edit Search View Encoding Language Settings Tools Macre Run  Plugins  Window 7

cHHERLE sk ey ax| BE

B GED5014_Aldersan_out aml 4 = GEO5014_Alderaan gml E1 |

=1

INPUT

EEhu® dENER| O

66 <core:cityObjectMember>

67 <bldg:Building gm d="id building 01">

68 <gml:description>This is Building 1</gml:description>
69 <gml:name>Snoke's Palace</gml:name>

70

<gen:measursAttribute name="test_measure att">
<gen:value uom="m*2">134.45</gen:value>

</genimeasurehttribute>

<gen:uriAttribute name="test_uri_att":>
<gen:valus>https: //www.brickset.com</gen:valus>

<fgen:urikttribute>

<gen:intAttribute name="test integer att">
<gen:valus>12</gen:valus>

<fgen:intAttribute>

<gen:doublelAttribute name="test real att">
<gen:valus>12.34</gen:valus

<fgen:doubleRttribute>

<gen:datehttribute nams="test date att">
<gen:value>2020-08-06</gen:value>

</gen:datehtcribuce>

<gen:stringlAttribute name="test string att">
<gen:value>This is a test string</gen:value>

E </gen:stringAttribute>

— This is an exemplary set of generic attributes attached to a Building BEGIN —->

Literally... lost in translation)

The generic attributes have not
been written to the new file

<bldg:function codeSpace="http:
<bldg:year0fConstruction>1955</bldg: yEaIOfCU'lst.r.lctlU'l.
<bldg:roofType codeSpace="http:
<bldg:measuredHeight uom="m">15< /bldg rreas:lredielg'mt..
<bldg: storeyshiboveGround>3</bldy: storeysiboveGrounds>
<bldg: storeysBelowGround>0</bldy: storeysBelowGround>

0 0 W00

3 &

= <kbldg:lod0FcotPrint>

«<!—-— This is an exemplary set of generic attributes attached to a Building END -->

<bldg:class codeSpace="http://www. 51g3d crggcudel1stsgstandardfbu11d1ng12 of Abstrﬂctﬁulldlng class.xml">habitation</bldg:class>

_function.xml">residential building< /bldg: function>

e.xml">gabled roof</bldg:roocflvpe>

<bldg:storeyHeightshboveSround uom="m">3</bldg:storevHeightshboveGround:

srsDimension="3">

1] = <gml:MultiSurface gml:id="id building 1 footprint multisurf 1" srsName="urn:ogec:def:crs,crs:EPSG::28992, crs:EPSG: :5109"
101 = <gml:surfaceMember:
102 = <!—— Please not that the geometry is referenced by means of an Xlink and its orientation is rewversed
It is referencing the polygon contained in the LoD2 GroundSurface -->
= <gml:OrientableSurface entati ="
<gml:kbaseSurface =l ref="#id building 1 polygon 3"/>
</gml:0rientableSurface>
</gml: surfaceMember:>
</gml:MultiSurface>
</bldg:lod0FootPrint>
110 = <bldg:lodlSolid>
= <gml:Solid gml ="id bunilding 01 leodl Solid 1" srsName="urn:ogc:def:crs,crs:EPSG: 128992 crs:EPSG::5109" =srsDimension="3">
e = <oml texterinrs: ~ - ~ ~

eXtensible Markup Language file

length: 182,113

lines: 4,102 Ln:116 Col:37 Sel: 0|0 Windows (CRLF) UTF-8 INS




2
TUDelft N @ prp. s XBH O~ %O & ¢ , B 0 2 8 8 ”

BDQEOinfD New Open Save Run Stop Cut Copy Paste Undo Redo | Select | Pan ZoomIn Zoom Out Extents Maximize Ful Screen  Reader Writer
| Navigator 5 X Stat x Man x
B GEO5014_Alderaan [Cl... (E}mf' it 2 gpqmmp@@ -

% Festure T, ® B8 &8
%] GEOS5014_Alderaan_out... ceture e =

= — Building
= Transformers ) Parameters | B User Attributes B Format Attributes Sygm_ =gt
Bt cnygmi_...ure_role
D Baokmarks Attribute Definition e
e — Ul e i
ﬁ User Parameters (24) () Automatic @) Manual () Dynamic “L: :"“:1 = ‘t:;:
Sample dataset @ Published Parameter... . g“‘:"mmm
B citygm_. fionDste | 7

&& Private Parameters

Ak

MName Type Wid... Precisi..  Val. ™ Ctygmi_..tonDee ..E

IntrOd uCtIOn {‘% FME Server Paramet... citygml_storeys_above_ground sml_uinttd : ‘.c;;a:
G d h b't E Workspace Resources citygm|_storeys_below_ground xml_uintfd By extema. nSystem E\
— ik etygml_ink e
OO a I S (& Workspace Parameters citygml_storey_heights_ above g... xml_buffer - =

citygm|_storey_heights_above_g... xml_buffer

Reading CityGML & etpace Seach. e

citygml_class

Writing CityGML s

chygm_. odepace

Good habits 2 e

citygml_y:..struction

Appearances e

citygm|_storey_heights_below_g.. xml_buffer

citygml|_storey_heights_below_g... xml_buffer You have to add them to

B
]
3
B
3
3
B citygml_ocuter_building_installati... xml_buffer
3
B
3
3
B

citygml_interior_building_install... xml_buffer the Writer manua”y, and
citygml_bounded_by{}xlink_href  xml_buffer define the proper data

citygml_level_of_detail{} xml_buffer

N i ":m"‘—'m_ citygml_interior_room{}xlink_href  xml_buffer type
ImpIICIt Geometrles x::-;iﬁ__:g: citygml_consists_of_building_pa... xml_buffer
cmem_ = gand . L

ADEs e .
ctygml_...e_graund test_date_att citygml_date
eitygm_s...und_units
eal32

Ty r TPy Py T Y Y F Y VP Yy VY Y YV P YT YT P Y VY YT YIPY Y YETNTY VYOO VY Y

cingm_w gaund
cingm_s..und_urits
cingmi_o..Jink_bref
Transformer Gallery g x cygrrdink_heef
e sy
= All (489) crom |_d=sily L
¥ Categorized ctygmi_c. ink_href |
= e citygml_uri
= Embedded Transformers ettt I . ‘
= FME Hub CErEEa
test_mezsure o _ -
= Recent (10) S t-ser==x0o [ Fiter |
test_red st
Q, Search Results T
; el an blp | seriyte.. cance
gnlid
gl pasenc_d
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File Edit Search View Encoding Language Settings Tools Macro Run  Plugins  Window 7
sPHEEGa|Ismh e |nnax|ER ERAo® @ENBE| D
EGEOEDH Alderaan_out.gml E3 |E GEO5014_Alderaan gml .Jl

= 1

Q{ [r\gagugiaro\Documents' Teaching\GEO3014- 2020\ Lectures\FME- CityGML\alderaan_data'\GEO3014_Alderaan_out.gml - Motepad++ —

E <core:cityCkhjectMembers>
= <kldg:Building gml:id="id building 01">

<gml:description>This is Building 1</gml:description>
14 <gml:name>Snoke'’'s Palace</gml:names>

16 = <gen:datefttribute name="test date att">
17 <gen:value>2020-08-06</gen:value>
- </gen:datelttribute>

<gen:value>12.34</gen:valus>

- </gen:doublehttribute>

=] <gen:stringlAttribute name="test string att">
<gen:value>This is a test string</gen:value>

</gen:stringlttribute>

=] <gen:urilAttribute name="test uri_att">

<gen:value>https://www.brickset.com</gen:valus>

- </gen:urikttribute>

15 = <gen:intAttribute name="test_ integer att"> ) .

20 <gen:ivalue>12</genivalue> The generic attributes are back!
21 - </gen:inthAtcribucte>

22 = <gen:measurelttribute name="test measure att">

23 <gen:value uom="m"2">134.45</gen:value>

L = </gen:measurehttribute>

25 H <gen:doubleAttribute name="test_real att">

-1 m

o

WoW oW oW oW Wk

o L b

<bldg:function codeSpace="htt
building</bldg: function>
<bldg:yearOfConstruction>1955</bldg: yearOfCodstchtlod.
<bldg:roofType codeSpace="http:
</bldg:roofType>
<bldg:imeasuredHeight wom="m">15</bldg:measureddeight>
<bldg: storeyshboveGround>3</bldg: storeysiboveGround>
<bldg:storeysBelowGround>0</bldg: storeysBelowGround:>
<bldg:storeyHeightsiboveGround uwom="m">3</bldg:storeyHeightskiboveGround:
<bldg:lod0FootPrint>
<gml:MultiSurface gml:id="id building 1 footprint multisurf 1" srsName="urn:ogc:def:crs,crs:EPSG::28992, crs:EPSG: :5109"
srsDimension="3">

wow
-

o

T T A T )

Wby O
|

s
™

<gml :surfaceMember>
<gml:CrientableSurface
<gml:kbaseSurface =1
</gml:OrientableSurfaces
</gml:surfaceMenber>
</gml:MultiSurface>
50 </bldg:lod0FootPrint:

s
w

T
@ -1 m

e
o

length : 151,514 lines: 3,594 Ln:57 Col:46 Sel: 0|0 Unix (LF) UTF-8

INS

exXtensible Markup Language file : ines: : : : i L
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D& R > X0 OB ™ kO &

New Open Save Run Stop | Cut Copy Paste Undo Redo
Navigator &5 X Start x  Main x

Select Pan ZoomIn Zoom Out

e,

LY _ t + E E

Extents Maximize Ful Screen

»

[ GEO5014_Alderaan [Cl...
= Transformers

H Bookmarks

&§ User Parameters (23)

B Workspace Resources
B Workspace Parameters
Q Workspace Search...

Transformer Gallery g x

= All (489)

= Categorized

= Embedded Transformers
=¥ FME Hub

= Recent (10)

Q Search Results

) CityModel & 1

E.; » CityObjedGroup {0t[= 1

@ @
g &

> Building 23

E‘ » GroundSurface 45:[> 12

Brewme & 1

E.. »Wallsurface 453> 48

An alternative approach to automatically preserve the generic
attributes is to add a writer and tell it to import the feature type

] Add Writer *
Writer
Format: | CityGML ~ ‘
Dataset: l\‘!L\alderaan_daia\GEOSD 14_Alderaan_out.gml ‘ »‘Ej hd
Add Feature Type(s)
Feature Type Definition: | Import from Dataset... _
Help = oK Cancel

definitions from an existing dataset (e.g. your input file)
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New Open Save Run
Navigator 5 x

DR P .= x0O OB ~ ik § G

Stop  Cut Copy Paste Undo Redo |Select Pan ZoomIn Zoom Out

B O B2 & &

Extents Maximize Ful Screen Reader Writer

b © g @

Start x Main x

[ GEO5014_Alderaan [Cl...
F Transformers

B Bookmarks

{8 User Parameters (23)

[B Workspace Resources
) Workspace Parameters
Q, Workspace Search...

Transformer Gallery g x

= All (489

= Categorized

= Embedded Transformers
=¥ FME Hub

= Recent (10}

Q, Search Results

R

% Import Writer Feature Types X
b CityObjectGroup £t> 1 Reader
Format: |C\tyGML V|
I>Bu||dmg {:o} 23 Dataset: i:ithML\aldaraanfdata\GEO50147Alderaanfcut.gml| - ™
Parameters... Coord. System:
meundSurface B> 12 Hep ~ oK. Cancel
> Select File *
> RoofSurface -’,§} 24
4 < FME-CityGML > alderaan_dsta v @  Search alderaan_data p
Organize » MNew folder B=S « ] e
bMIISurﬁce Bl 48 £ Documents A% Name Type
¥ Downloads * B 6E05014_Alderaan.gml GML File
=/ Pictures - E; GEQ5014_Alderaan_out.gml GML File
L. Google Drive - E GEO5014_PowerAlderaan_20200805.gml GML File
GitHub *
www -
GE(Q1002-2020 *
GEQ3014-2020 -+
alderaan_data
FME-CityGML
Lectures
Dropbox
O This PC
|‘:5?| Documents
B moto gi@) wla )
File name: | GEO3014_Alderaan.gml V| CityGML Files (*.gml *xml *.gz) ~
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D

New Open Save Run

Navigator

oRb.EXEON KO A o

Stop Cut Copy Paste Undo Redo | Select Pan ZoomIn Zoom Out
§ X Sm@art x  Man x

b7 | =

B O B &6 &

Extents Maximize Ful Screen Reader Writer

B GEO5014_Alderaan [Cl...
=] GEO5014_Alderaan_out...
'E Transformers
[ Bookmarks
v {§ User Parameters (24)
&3 Published Parameter...
&4 Private Parameters
& FME Server Paramet...
[B Workspace Resources
s Workspace Parameters
Q Workspace Search...

Transformer Gallery F X

= All (489)

= Categorized

= Embedded Transfo
= FME Hub

= Recent (10)

Q Search Results

Q -|¢

CityModel 58

ityObjedGroup {c¢

uilding &%
roundSurface 5%

oofsurface 5[~

WallSurface 5>

<

{ﬂ:} Parameters

% Feature Type

B User Attrbutes B Format Attributes
Attribute Definition

) Automatic @) Manual () Dynamic

(ol GG

#2948 %8

Name Type

B citygml_storeys_below_ground xml_uint6d
B citygml_storey_heights_above_g.. xml_buffer
B citygml_storey_heights_above_g.. xml_buffer
B citygml_storey_heights_below_g.. xml_buffer
B citygml_storey_heights_below_g.. xml_buffer
P citygml_outer_building_installati... soml_buffer
b citygml_interior_building_install... xml_buffer
B citygml_bounded_by{}xdink_href  xml_buffer
B citygml_level_of_detail{} xml_buffer
B citygml_interier_room{}adink_href wml_buffer
B citygml_consists_of_building_pa... xml_buffer

b citygel_address{}.xlink_href

xml_buffer

test_date_att

test_integer_att

€_att_units

test_string_att
test uratt

test_real_att

The generic attributes are added automatically to the writer, BUT THE
DATA TYPES still need to be adjusted:manually ®

Help = Apply to... OK
BEWARE: The default value (xml_buffer) will generate only S

gml_id
gml_parent_id
citygm|_target_uri
ctygml_.. ure_role
citygml...tr_name
citygml_._attr _val J;'

gml_description

gml_name

Gt;éml-_. tonDa}‘:e“
citygm|__ tionDate
externa..ct.name
external .. jecturi
externa...nSystem
citygml___ink_href
citygml_..._terrain
dtygml...o_water
citygml_..ink _href
citygm|_dass
citygml . deSpace
dityoml_funchion{;
citygml...deSpace
cityom|_usage{}
Gitygm! . deSpace
citygml_...truction
citygm|_.. moliton
citygml|_roof_type
citygm| __deSpace
citygml..._height
ditygml_.. ht_units
citygml .._ground
citygml..._ground
citygml .._ground
Gtygml _d_units
citygml..._ground
citygml...d_units
citygml_...ink _href

Cancel

TRINGS

"""""""'"""""ﬁ'i"ﬁ
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CityGML in FME: good habits 2

When working with Features that have attributes and geometries, try to deal with attributes
and geometries separately, and aggregate them at the very end before writing them

— Not an official approach, just Giorgio's path to (FME) happiness ©

In order to separate different geometries associated to the same feature (e.g. a building),
you can disaggregate and filter them, and afterwards aggregate them again

You can extract geometry properties/traits with a GeometryPropertyExtractor. They will be
added as normal attributes

You can set geometry properties/traits with a GeometryPropertySetter. Refer to the UML
diagrams to find out the exact value of the citygml_lod _name attribute.

You can group transformers in order to reduce chaos in the workbench

Do not be stingy on GeometryValidators! They help "cleaning up" and correcting issues in
geometries
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New Open Save Run
Navigator 5 x

# *CITYGML — CITYGML {Untitled) - FME Workbench 2020.1

File Edit View Readers Transformers Writers Run Tools Help

D& R > m XD Ow ik O &

Stop | Cut Copy Paste Undo Redo

Start x Main x

N kexo g

Select Pan ZoomIn Zoom Qut

+

[ R

Extents Maximize Ful Screen

==
= & 7
Reader Writer Transformer Annotation

B GEO5014_Alderaan [Cl...
=) GEOS5014_Alderaan_out...
v & Transformers (5)
S Aggregator [Aggre...
'F AttributeKeeper [Att...
= AttributeRenamer [...
'E AttributeRenamer_2...
S GeometryRemover [...
] Bookmarks
~ & User Parameters (24)
&§ Published Parameter...
&3 Private Parameters
& FME Server Paramet...
B8 Workspace Resources
& Workspace Parameters
Q Workspace Search...

-

b Glyadel {é).

b

Remove geometries

This is the "attributes” line

Aggregate attributes and geometries
again grouping by the gml_id

¥ Buding mﬁ %W
L AmbUeKeeper (o)

Keep only the gmi_id

0.
and rename it e.g. to = =

gml_id_building, e.g.

to avoid conflicts {naeRmane )

This is the "geometries line"

N\

{pagregatnr &) o{» Buding z@ )

Rename

with the gml_id of

o saianz
the geometries

Transformer Gallery g x

= All (489)

= Categorized

= Embedded Transformers
=F FME Hub

= Recent (10)

Q Search Results

o) GroundSutace 5]
(o

Dwali.ufar.e ,'(lt)
FME happiness)

N\

When working with Features that have attributes and geometries, try
to deal with attributes and geometries separately.

Aggregate them at the very end before writing them (Giorgio's path to

N gml_id_building
Youns > back to gml_id

» » GoundSurace {_o_@
W b RaolSuface :5'
b WalSurlace :D'
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= All (489)

= Categorized

= Embedded Transformers
£F FME Hub

=¥ Recent (10)

Q Search Results

[B)rRodsuee &1
Brwalbrhe &)

v Attribute Accumulation
List Attribute to Explode

Accumulation Mode:

: |No List Attributes Available =~

Merge List Attributes ||

Conflict Resolution: |Use List Attribute Values  ~ | |
Prefix: =
Geometry Name Atbute: =
Preserve Hierarchy
Help {3 presets ™ Cancel

=~ - + ok o=
NE@RP.BXEONA KO & me 4 o8B 0 0 & J B
New Open Save Run Stop  Cut Copy Paste Undo Redo | Select Pan ZoomIn Zoom Qut Extents Maximize Ful Screen Reader Writer Transformer Annotation
Mavigator & X Stat x Man x
G GEOS5014_Alderaan [Cl...
+] GEO5014_Alderaan_out.. Remove geometries This is the "attributes" line Agg_regate a_ttnbutes and ge_ometnes
~ Z Transformers (9) again grouping by the gml_id
=
! = Aggregator [Aggre... E > Buiding e 2
'S AreaCalculator [Are... > Qi 23 Lrogeator ) | —
. =
T AttributeFilter [Attri...
23
T AttributeKeeper [Att... Deaggre‘_gate Filter them
= AttributeRenamer [... L geometries
'E AttributeRenamer_2... AttributeKee per . 5 Y =
. ¥ Quiput De: regator ——‘—1 Attribute Flter {2} | AreaCalculstor
'E Deaggregator [Dea... Keep only the gml_id [W{‘ 2gg: 9a e : [‘ — .
'E Deaggregator_Dea... and rename it e.g. to 9"“ [emlid bulding | "‘""'”‘J b <Mssing> " 5 gmi_id_buiding _\
= o gwmv name B <Null> > _geometry name
T GeometryRemover [... gml_id_building, e.g. /,ﬁ,,emmr w (b <Ol | grounds._acefres =
= Bookmarks to avoid conflicts = ~ TdUroae > Repmed I
L ) Bt el bk
| ~ & User Parameters (24) W}.::h the gml_id of L 23
. the geometries Podi _
{a Published Parameter... g #" Deaggregator Parameters X _
{3 Private Parameters
Transformer
& FME Server Paramet... ‘__'_
(E Workspace Resources Transformer Name: |Deaggregator | = Rename
[% Workspace Parameters Parameters i"lliid_bl.lilldi_gg
Q Warkspace Search... Mode: |Flatten One Level ~| (™ ckto gm =
Split Composites: | No w| (™
= Explode Instances: |No ~| (™ . .
£ = In order to separate different geometries
Transformer Gallery 8 x = i
Prthumber atrbure | | v associated to the same feature (e.g. a

building), you can deaggregate and filter
them using the _geometry_name
attribute generated by the Deaggregator
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“# FME Data Inspector - 2020.1

File View Camera Tools Window Help

[ o P —
EED B @ C mHOH @ E
Open Add Close Save As Save Selected  Refresh Stop 2D | 30 Table sSlideshow =~ Measure
Display Control B X viewl X

v [ [0 View1(26)
v B inspector [FFS] (46)
E Deaggregator_Deaggregated (46)

-~

O

<]

rhi

it

G*

St

elect

Pan

- m} x
By Y
®$ e‘ ®$ k »
ZoomIn ZoomOut = Zoom Selected ZoomExtents — Select No Geometry Filter Mark Background
Feature Infarmation g X
S

Property
fme_geometry (string)
fme_type (string)
gml_id_building (encoded: UTF-16LE)
~ @4 IFMEBRepSolid
Mame (encoded: UTF-16LE)
¥ Geometry Traits (4)
citygml_level_of_detail (encode...
citygml_led_name (encoded: UTF-16LE)
gml_geometry (encoded: UTF-16LE)
gml_id (encoded: UTF-16LE)
Front Appearance Reference
Back Appearance Reference

~ fill Outer Surface: IFMECompositeSurfa...

Value
fme_aggregate
fme_solid
id_building_01
Olnner Surfaces
lod15olid

]
lod15olid

Solid

id_building_01_lod1_Solid_1
<inherited_or_default_appearance>
<inherited_or_default_appearance>

Mame (encoded: UTF-16LE) exterior
~ Geometry Traits (3)
citygml_lod_name (encode.., exterior
gml_geometry (encoded: UTF-16LE)  CompositeSurface
( il id fencaded: HITE-1AI FY il hnildina 01 lad1 CamnQorf 1 N e
Features Selected: “ b
Table View &8 x
|inspecbur [FFS] - Deaggregator_Deaggregated - Columns...
gml_id_building _geometry_name 0
1 lodOFootPrint
: e
3 id_building_02 lod0OFootPrint
4 id_building_02 lod15elid
5 id_building_03 lodOFootPrint
6 id_building_03 lod1Solid Example
T id_building_04 lod0FeotPrint
8 idbulding 02 lodiSalid For each building, two geometries have been extracted,
|- L corresponding to the lodOFootprint and the lod1Solid
10 id_building_03 lod15elid
11 id_building_06 lodOFootPrint
12 id_building_06 lod1Solid
13 id_building_07 lod0FeotPrint
14 id_building_07 lod15olid
15 id_building_08 lod0OFootPrint
16 id buildina 08 lod15elid hd
|Q in |any column ~ 2 selected [ 46 row(s)

EPSG:28992 METER
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Mavigator

D& @R ».

New Open Save Run

Stop Cut Copy Paste Undo Redo
5 x

XD O™ kO & 9§

Select Pan ZoomIn Zoom Out

B

Extents Maximize Full Screen

wlo g @

Reader Writer Transformer Annotation

Start x  Main x

G GEOS5014_Alderaan [Cl...
=] GEO5014_Alderaan_out...

[~ & Transformers (10)

Aggregator [Aggre...

AreaCalculator [Are...
AttributeFilter [Attri...
AttributeKeeper [Att...
AttributeRenamer [...

AttributeRenamer_2...
Deaggregator [Dea...

GeometryPropertyE...

GeometryPropertyE...

GeometryRemover [...
55 Bookmarks

o[ oof] ooff oof) oofl oofl oof) ooff oofl oo

||~ & User Parameters (24)

&% Published Parameter...
& Private Parameters
@ FME Server Paramet...
s Workspace Resources
[# Workspace Parameters
Q Workspace Search...

Remove geometries This is the "attributes” line

again grouping by the gml_id

Transformer Gallery

F X

= All (489)
= Categorized

= Embedded Transformers
SF FME Hub

=¥ Recent (10)

Q Search Results

Brem o 2 G )
> Output 23 {pegemtor ] -
o T
23
Deaggregate Filter them
k geometries
Amneeper R
. * Qutput Eueaggmgﬂnr £ attrbuteFiter {§}] t:{Amachhﬂu ] ena.rne .
Keep only the gml_id gml . r e . r (o = gml_id_building
and rename it e.g. to 9"" [ami i buiding | g (1 <Mesing> 3 gmLs buidng _\ back to gml_id
R T uetry name Nl = metry, name -
gml_id_building, e.g. m == L(: e J il 3
to avoid conflicts — 46 edrem - citgr Jod_name -
3 N gl id buikding grounds. sceires AtributeRenamer_3 {5}
with the gml_id of 9"" | buiding —— b O v O
the geometries am 23 o
{GeometryPropertyEstractor 1) il —/ _geometry name
Extract ¥ Baracted e . Sgrmlled_neme
g aml_id_buiding D groundS. acefrea
geometry traits —— —_—
= - - %" GeometryPropertyExtractor Parameters >
citygm_led_name
- Transformer
Transformer Name:
Geometry Part Selection
DGmundSu'face [
Parameters
Property to Extract: |Traits v
n RoofSurface  {6H>
i Geometry Name Attribute: &~
Prefix Extracted Trait with Geometry Name: |No V||

bwalsufee Trsit to Extract

If‘ gml_id
E| citygml_lod_name

[] Extract Traits as List

-

You can extract geometry traits with a
GeometryPropertyExtractor.

They will be added as normal attributes +-x@o

Help {ri Presets ™ [s]'4 Cancel

Aggregate attributes and geometries "
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“## FME Data Inspector - 2020.1

File View Camera Tools Window Help
= T % i| D &
BEO R @ C mBHG0H ® [ @& 6 @ Rk Y v B
Open Add Close Save As Save Selected Refresh Stop 2D | 3D Table Sldeshow  Measure  Orbit | Select Pan Zoom Out ~ Zoom Selected Zoom Extents  Select Mo Geometry Filter  Mark Background
Display Control J X View 1 X View2 X Feature Information g x
~ [0 View2(46) Property Value ol
v B inspector [FFS] (46) Feature Type GeometryPropertyExtractor_Exracted
Ha GeometryPropertyExtractor.., (48] Coordinate System EP5G:28992
Dimension D
MNumber of Vertices 52
- Min Extents 0,00
Max Extents 10,10, 12.5
- ~ Attributes (7)
. _geometry_name (string) lod15clid
_ ﬂ - citygml_lod_name (encode... lod15olid
- fme_feature_type (string) Building
. fme_geometry (string) fme_aggregate
. F H . fme_type (string) fme_solid
gml_id (encoded: UTF-16LE)  id_building_01_led1_Solid_1
- . . gml_id_building (encode...  id_building_01
- W ‘t, IFMEBRepSolid 0Inner Surfaces
Mame (encoded: UTF-16LE) lod15olid
¥ Geometry Traits (4)
citvamnl level of det... 1 e
< >
Features Selected: of 2 4 b
Table View 2 X
|inspecbur [FFS] - GeometryPropertyExtractor_Extracted ~ | | Columns...
gml_id_building _geometry_name gml_id citygml_lod_name 2
LB id_building_01 lodOFootPrint id_building_1_footprint_multisurf_1 lodOFootPrint
AN id_building_01 lod1Solid id_building_01_led1_Solid_1 lod15alid
3 id_building_02 lod0FootPrint id_building_2_footprint_multisurf_1 lod0FootPrint
4 id_building_02 lod15olid id_building_02_lod1_Solid_2 lod15olid
5 id_building 03 lodOFootPrint id_building_3_footprint_multisurf_1 lodOFootPrint
6 id_building_03 lod1Solid id_building_03_lod1_Solid_3 lod1Solid
T id_building_04 lod0FootPrint id_building_4_footprint_multisurf_1 lod0FootPrint
8 id_building_04 lod15olid id_building_04_lod1_Solid_4 lod15olid
9 id_building_05 lod0FootPrint id_building_5_footprint_multisurf_1 lodOFootPrint
10 id_building_05 lod15clid id_building_05_lod1_Solid_3 lod15elid
11 id_building_06 lodOFootPrint id_building_&_footprint_multisurf_1 lodOFootPrint
12 id_building_06 lod15olid id_building_06_lod1_Solid_6& lod15olid
13 id_building_07 lod0FootPrint id_building_7_footprint_multisurf_1 lodOFootPrint
14 id_building_07 lod15clid id_building_07_lod1_Solid_7 lod15elid
15 id_building_ 08 lodOFootPrint id_building_& footprint_multisurf_1 lodOFootPrint
16 id buildina 08 lod15olid id building 08 lod1 Solid 8 lod15olid b

(@

in | any column

2 selected [ 46 row(s)

o — ] — EPS(:28002 METER
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# *CTYGML — CITYGML (Untitled) - FME Workbench 2020.1

File Edit View Readers Transformers Writers

D& @R ».

Run Tools

Help

mX D Os kO &

6,

L) B8] = 1 +

B 3

o 8 g ®

=¥ Recent (10)
Q Search Results

New Open Save Run Stop  Cut Copy Paste Undo Redo | Select Pan ZoomIn Zoom Qut Extents Maximize Ful Screen Reader Writer Transformer Annotation
Mavigator & X Stat x Man x
G GEOS5014_Alderaan [Cl...
=) §
4] GED5014_Alderaan_out... Brows 5 ! Eiet
= -
v 5 Eansformers [C)] ,,Mm,p ) 1 g DT
= Aggregator [Aggre...
 AreaCalculator [Are... Agaoregate attributes and geometries
= - - - Remove geometries This is the "attributes” line
= AttributeFilter [Attri... g again grouping by the gml_id
T AttributeKeeper [Att...
[ m-m G 23— 5 ) _
= AttributeRenamer [... N 2 | Pogragae =) L,_—_-{bg:.m.q
T AttributeRenamer_2... : (houe | %
~ Gomer yoperations -
'E Deaggregator [Dea... ' Deaggregate Filter them
T GeometryPropertyE... G 5 _L]eamatnes -
S GeometryRemaver [... % fpbadhe 0 (—(“’m @) Rerl‘a'rl‘:l.aﬁu'ld'
gl v - = i
5 Bookmarks (1) ;Tf??;’g e v (AN et
u Ercyna) (s 23 e back to gml_id
~ & User Parameters (24) { ] E. e J gl 2
& Published Parameter... "ﬂ:!::nm e, DR A ArbuteRenan= 2 )
o = h g %. ;
{3 Private Parameters ;ﬂ""‘"“ ety ;:Ta—
& FME Server Paramet... Keep only the gmi_id . = J{:}‘ l%i——'—’/ e
(E Workspace Resources and rename It e.g. to e [t et
gmi_id_building, e.g. T
(% Workspace Parameters 0 mae ciiE e P
’ . I rac
Q, Workspace Search... with the gml_id of e = geometry traits
the geometries
._p Goundsrice 1) » GoundGinfac
Transformer Gallel F X .
= Al @89 — . You can grOUptranSformerS in order to
= (BrrsEs= o : : =R
= Categorized reduce (visual) chaos in the workbench
= Embedded Transformers
- e Wallsurfce (-
=¥ FME Hub . W VislSurfacs
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& *CITYGML — CITYGML (Untitled) - FME Workbench 2020.1 - m] X

File Edit View Readers Transformers Writers Run Tools Help

NDE@mb.s XEOnMA RO 6 & . o .3 0 @ &g %

New Open Save Run Stop Cut Copy Paste Undo Redo | Select Pan ZoomIn Zoom Out Extents Maximize Ful Screen Reader Writer Transformer Annotation

Navigator § X S@art x  Man x

B GEOQ5014_Alderaan [Cl...
=] GEO5014_Alderaan_out...
v =

= lransformers (%) (& Eer— : P )
[ ]
= Aggregator [Aggre...
T AreaCalculator [Are... Ere E 1 ro =
T AttributeFilter [Attri...
T AttributeKeeper [Att...

Aggregate attributes and geometries

Remove geometries This is the "attributes” line
T AttributeRenamer ... again grouping by the gml_id
= - ———
= AttributeRenamer_2... b Bt & ——— [GemerRemaver £3
= o ——

= Deaggregator [Dea... L = ! e z@
T GeometryPropertyE... /
E GeometryRemover [...
55 Bookmarks (1)
v & User Parameters (24)

& Published Parameter... b Geamely gesatons @l

(e ) [erbumamame 2wt -

& Private Parameters

@ FME Server Paramet...
s Workspace Resources
[# Workspace Parameters
Q Workspace Search...

Transformer Gallery & X (B cosmares 5} You can group transformers in order to pE )

= All (489) q ( . |) h i th Kb h
= Categorized ,}, reduce (visual) cnaos In e workobenc S T
= Embedded Transformers
£F FME Hub e —
= Recent (10)
Q, Search Results
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Appearances in FME

To remove an existing appearance you use an
AppearanceRemover, to add an appearance you
use the AppearanceSetter; the AppearanceStyler
gives you additional options

If you are working with data that has no pre-existing

appearance, and you want just one Appearance

object, FME will take care of it automatically.

— You can set the parameter Theme Name (default:
FMETheme)

If you are working with data that has one pre-

existing appearance, and you want to keep it, FME

will take care of it automatically

If you are working with data that has two or more
pre-existing appearances, FME will take only the
first one by default. All the other will be lost, unless
you "manually" load the Appearance and
X3DMaterial (and/or ParametrizedTexture and/or
GeoreferencedTexture) writers (see later)

& *CITYGML — CITYGML (Untitled) - FME Workbench 20201

File Edit View Readers Transformers Writers Run  Tools

e R b, l%@uﬂf‘

Mew Open Save Run Stop Paste Unde Re

Navigator g x

Helj

H

v ] GEO3014_Alderaan_out [CITYGML]

ﬁ Destination CityGML Document: D:\gagugiaro\Docume...

@ Fanout Dataset: No

lr;- Coordinate Systemn: <not set>

hd @ Parameters

8 CityGML Version: 2.0
{8 Writer Driven by CityGML Scherna: Ves (Recommend...
o] Application Domain Extension: Mone
‘f?} Add XML Namespace Prefix to Feature Types: Mo
‘53'3 ADE Schema File(s): <not set>
@ Iax Atttributes Per Mested Attribute: 400
‘f?} Character Encoding: Unicode 8-bit (utf-8)
‘5:-‘3 Header Comments: <not set>
@ xsi:schemalocation: <not set>
‘f?} Restrict Curves to Polylines: Yes (Recommended)
‘5:-‘3 Remove Auto Generated GML IDs When Possible: Yes
@ Use 'core’ Namespace Prefix: Yes

‘f?:ﬁ Texture subfolder: <not set>
‘ @ Theme name: FMETheme

@ Validate Cutput File: Yes

‘f?:ﬁ Preferred Texture Format: Auto

@ Use xlink_href Traits for Geometry References: Yes

ﬁ-‘} GML srsMame: urniogoideficrs, crs:EP5G:28592, crsEP...
85 GML SRS Axis Order: 1,2,3

o] Pretty Print: Yes

ﬁ-‘} Indent Size: 1

~
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Appearances in FME

* FME generally creates global appearances by default
* Appearance, X3DMaterial, ParametrizedTexture and GeoreferencedTexture are GML

Features! So

— You still deal with them with gml_id, parent_id, citygml_feature_role, and possibly
attribute_name_xlink_href attributes!

* Check the UML diagrams for reference
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DEE >.m X000 ™ kO S

New Open Save Run Stop Cut Copy Paste Undo Redo Select Pan  Zoom In

Navigator F x Start X Main ¥

e,

S

Zoom Out

B0 2 688 7

Extents Maximize Full Sceen  Reader Writer Transformer Annotation

i
Bookmark

=
| = Transformers
B Bookmarks

A {& User Parameters (22)
SEh Palinbadd D

B Add R
Reader
W Format: |CityGML V‘
Dataset: IJ\.Le:thes\FME-CityGML\a\dEraanfdata\GEOSD147A\daraar|‘gm|‘ | [T
Parameters... Coord. System: ‘ Read from source ~ ‘

Workflow Options

=]
(®) Individual Feature Types EE (O single Merged Feature Type B+

To manually load the appearance-

related readers, you tick this option
in the settings of the reader

Help ~ Cancel

Transformer Gallery 5 x
Al (489)

=

Categorized

E'_;j Embedded Transformers
5§ FME Hub

= Recent (10)

Q, Search Results

= ¥|C

[F CityGML Parameters

CityGML Schema Options

Reader Driven by CityGML Schema: | Yes (Recommended) w

Additional ADE Schema File(s): l:l | |7

Validate CityGML Dataset File: | No v

Ignore xsi:schemalocation in Dataset:  No ~

Add XML Mamespace Prefix to Feature Types: |No -

CityGML Version - For Importing Feature Types Without Dataset: | CityGML 2.0 ~

Manx Atttributes Per Nested Attribute: |400

FME Schema Options
hd Include Only Feature Types in Dataset
Include Generic Attributes as Features Types:

Include X3DMaterial, ParameterizedTexture and GeoreferencedTexture as Features Types:

Include Generic Attributes in FME Schema:

CityGML Options
Add slink_href Traits from Geometry References: | Yes w
LODs to Read: 0D 177LOD 27"LOD 3" LOD 47| | v

SRS Parameters
GML SRS Axis Order: | 1,2,3 v

Texture Coordinate Order to follow SRS Axis Order: |No {(Recommended) v

Schema Attributes
[] use Search Envelope

Cancel

Help {fi Presets ™

| 100 features scanned
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D&
New Open Save Run Stop
Navigator g x

P.m XD O™ %O & 9

Select Pan ZoomIn Zoom Qut

Cut Copy Paste Undo Redo

Start X Main X

[ro022] =

s B0 2 88 T O M .

Extents Maximize Full Screen | Reader Writer Transformer  Annotation  Bookmark

g Transformers
B Bockmarks
v {& User Parameters (22)
{a Published Parameters
{:fa Private Parameters
{:"“é FME Server Parameters (22)
f@ Workspace Resources
v @ Workspace Parameters
f@ MName: <not set>
f@ Password: <not set>
@ Description
@ Translation
(@ Logging
[ Reader/Writer Redirect
f@ Scripting
Q, Workspace Search..

—

—

Transformer Gallery & X

# Select Feature Types

Feature Type List

E Appearance

ﬁ Building

B ciyModel

B cityObjectGroup
ﬁ GroundSurface
E RoofSurface

E WallSurface

E K3DMaterial

|Q Filter

= Al 439)
= Categorized

3 Embedded Transformers

ouluul

FME Hub
Recent (10}

Search Results

[a

~|C

~ll
*
Select all Sorted
Cancel
v

100 features scanned
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Coordinate System: <not set>

v @ Parameters
& CityGML Version: 2.0
@ Writer Driven by CityGML Schema: Yes (Recommend...
& Application Domain Extension: None
& Add XML Mamespace Prefix to Feature Types: Mo
{D:'? ADE Schema File(s): <not set>
{D:'? Max Atttributes Per Nested Attribute: 400
{D:'? Character Enceding: Unicode 8-bit (utf-8)
{D:'? Header Comments: <not set>
{D:'? xsisschemalocation: <not set>
@ Restrict Curves to Polylines: Yes (Recommended)
@ Remove Auto Generated GML IDs When Possible: Yes
{8 Use'core’ Narespace Prefix: Yes
8% Texture subfolder: <not set>
@ Theme name: FMETheme
B Validate Output File: Yes
@ Preferred Texture Format: Auto
@ Use xlink_href Traits for Geometry References: Yes
@ GML srsMame: urn:ogc:def:crs, crs:EPSG::28992, crs:EP...
{8) GML SRS Auxis Order: 1,2,3
@ Pretty Print: No
@ Indent Size: 1
) Replace Tabs with Spaces: No

@)

» CtyModel e

&

1 I CityModel oy

) P CityObjectGroup {5

&b CityobjectGroup £ (e

@

P> Building et

23

{-t I+ Building

;

@ I GroundSurface 45j0=

|

12

{t b GroundSurface <c¢

@ 1> RoofSurface 42

24

{{ - RoofSurface 4ot

b WallSurface 453

@) P> Appearance  S0b— 4 —D{Appeamnc,e

=€)

ﬁ Feature Types (8) W
Transformer Gallery g x
= All (439)

3 Categorized

3 Embedded Transformers
=¥ FME Hub

= Recent (10)

Q, Search Results

@ » X3DMaterial  {5j=— 10 —-{3GDMaterial

®

a ~|C

48

{7 b Wallsurface {3

@ @ @

» Appearance  I0H

@ @&

(s omateral Tl

# *CTYGML — CITYGML (Untitled) - FME Workbench 2020.1 - O
File Edit View Readers Transformers Writers Run  Tools Help
NERP.B XEO00A RO & & o 4 o B O O & & 2 I
Mew Open Save Run Stop | Cut Copy Paste Unde Redo || Select | Pan ZoomIn Zoom Qut Extents Maximize Full Screen  Reader Writer Transformer Annotation  Bookmark
Navigator & X | sStat x  Man X
@ Fanout Dataset: No ~

Create a new workspace
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7 FME Data Inspector - 2020.1 - O X
File View Camera Toels Window Help
= T ) 7 Ej
B E0O C mHOHEm II & & q X -
Open Add Close SaveAs SaveSelected Refresh Stop | 2D 3D |Table Slideshow = Measure  Orbit Select Pan ZoomIn ZoomOut = Zoom Selected Zoom Extents — SelectNo Geometry Fiter Mark — Backaround  add Background Map
Display Control 5 X View 1 X View 2 X Feature Information g X
v [ [ View2(14) [ | Property Value
e [ inspector [FFS] (14) inspector [FFE] - Appearance ] [ Columns... Feature Type Appearance
FH Appearance (4] gml_id gml_parent_id citygr citygn citygn citygr gml_descripi gml_name citygml_theme Coordinate System EPSG:28962
B X3DMaterial (10) ; Dimension 20
Mumber of Vertices 0
2 Appearance Buildings_LoD1 <missing= http... <. <rmi. <mi. Thissppea.. Alderaan LoD1 Buildin.. LoD1_buildings Min Extents nan, nan
3 Appearance Buildings_LoD2 <missing> http... <mi.. <mi. <mi.. Thisappea.. AlderaanLoD2 Buildin.. LoDZ buildings Max Extents nan, nan
i - X X : : - ~ Attributes (12)
4 Appearance_Ancillary Buildings  <missing= http... <mi.. <rmi. <mi. This sppea.. Alderaan Ancillary Buil.. Ancillary_buildings citygmi_target_uri . eppearance2.0
citygml_theme (encode..§ LaD0_buildings
fime_feature_type (string)§l Appearance
frme_type (string)
gml_description ...
gmi_id (encode...
gml_name (encode...
multi_reader_full_id (... 0
multi_reader_id (32 ... ]
multi_reader_keywo... CITYGML_1
multi_reader_type (string) CITYGML
xml_type (string) xml_nc_geom
& IFMENULL
< >
|Q in any column 4 1selected / 4 row(s)
Features Selected: [1] of 1 4 »

i EPSG:28992 METER
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|

<<Feature>>
core::CityModel

<<Feature>>
core::_CityObject

*

A «

appearanceMember

<<Feature>>
Appearance appearance

‘ +theme : xs::s1ring [0..1]

*

<<Feature>>
SurfaceData surfaceDataMem ber
+HsFront : xs::boolean [0..1] = true
*
AN
<<Feature>> <<Feature>>
X3DMaterial _Texture

+diffuseColor : Color [0..1]

+emissiveColor : Color [0..1]

+specularColor : Color [0..1]

+shininess : core::doubleBetweenOand1 [0..1]
+Hransparency : core::doubleBetweenOand1 [0..1]
+isSmooth : xs::boolean [0..1]

+arget : xs::anyURI[0..7]

+ambientlntensity : core::doubleBetweenOand1 [0..1] +imageURI : xs::anyURI [1]

+mimeType : gml::Code Type [0..1]
+HextureType : Texture Type Type [0..1]
+wrapMode : WrapModeType [0..1]
+borderColor : ColorPlusOpacity [0..1]

T

<<Feature>>
ParameterizedTexture

+nraforifii
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¥ FME Data Inspector - 2020.1

File View Camera Teols Window Help

~— =k T | % M O =

OO0 @ C mHEOH @ B R e o §
Open Add Close Save As Save Selected  Refresh Stop 2D 3D | Table | Slideshow | Measure = Orbit Select Pan ZoomIn Zoom Qut = Zoom Selected
Display Control B X vew: x  View2 X

v (A View2(14)

[ inspector [FFS] (14)
R Appearance (4)
FE x3DMaterial ( 10)

Zoom Extents

x

[inspector [FFs] - x3DMaterial

~| | columns...

Appearance X X3DMaterial X

gml_id

citygml_feature_role

Appearance Buildings LoDO htp..

citygr citygr gml_d gmi_nar

) A

Select No Geometry  Filter

1
2 id_SurfaceData_Footprint_Gray BACK surfaceDataMember <Mi.. <Mi.. <mi.. Surfacel]
3 id_SurfaceData_LoD1_Gray_FROMNT Appearance_Buildings_LoD1 http... surfaceDataMember mi <mi.. <mi.. Surfacel
4 id_SurfaceData_LoD1_Gray_BACK Appearance_Buildings_LoD1 http... surfaceDataMember <Miv: <Mine <Mi.. Sul
5 id_SurfaceData_GroundWallSurface White FRONT Appearance_Buildings_LoD2 http... surfaceDataMember mi mi.. <mi.. Surfacel]
6 id_SurfaceData_GroundWallSurface_'White BACK  Appearance_Buildings_LoD2 http... surfaceDataMember <M. <Mi.. <mi.. Surfacel]
7 id_SurfaceData_RoofSurface_Red_FRONT Appearance_Buildings_LoD2 http... surfaceDataMember mi mi.. <mi.. Surfacel]
8 id_SurfaceData_RoofSurface_Red_BACK Appearance_Buildings_LoD2 http... surfaceDataMember <M. <mi. <mi.. Surfacel
9 id_SurfaceData_AncillaryBuildings_Gray FRONT  Appearance_Ancillsry_Buildings  http... surfaceDstabember  <mi.. <mi.. <mi.. S
10 id_SurfaceData_AncillaryBuildings_Gray BACK  Appearance_Ancillary_Buildings  http... surfaceDstaMember  <mi.. <mi.. <mi.. Sunace
The citygml_target attribute is a list containing
the xlinks to the gml_ids of the geometries
Remember: Xlinks are prefixed with #
< >
a in | any column ~ 1 selected { 10 row(s)

Mark  Background  agd Background Map
Feature Information x
Property Value

Feature Type X3DMaterial

Coordinate System EP5G:28992

Dimensicn 2D

Number of Vertices 1]

Min Extents nan, nan

Max Extents nan, nan

~ Attributes (26)
citygml_diffuse_col..
citygml_feature_ro,
citygml_is_front
citygml_target_uri ..
citygml_target{0} ...
citygml_target{1} ..
citygm|_target{2} ...
citygml_target{3}...
citygml_target{4} ...
citygm|_target{5}...
citygml_target{6} ...

citygml_target{10} ..
citygm_target{11}...
fme_feature_type (string)
fme_type (string)

gml_id (encode...
gml_name (encode...
gml_parent id (encode...
multi_reader_full_id (...
multi_reader_id (32 ...
multi_reader_keywo...

surfaceDatalMlember
i

hittp://www.opengis.net/citygml/appearance/2.0
#id_building_1_footprint_multisurf_1
#id_building_2_footprint_muktisurf_1
#id_building_3_footprint_multisurf_1
2id_building_4_footprint_muktisurf 1
#id_building_5_footprint_multisurf_1
2id_building_6_footprint_multisurf 1
#id_building_7_footprint_multisurf_1
#id_building_8 footprint_multisurf 1
#id_building_9_footprint_multisurf_1
#id_building_10_footprint_multisurf_1
#id_building_11_footprint_multisurf_1
#id_building_12_footprint_multisurf_1
X3DMaterial

.

id_SurfaceData_Footprint_Gray FRONT|

Bray) FRONT

Appearance Buildings LoDD

Y
0
CITYGML_1

multi_reader_type (string) CITYGML

xm_type (string)
& IFMENULL

xmi_ne_geom
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<<Feature>>
core::CityModel

<<Feature>>
core::_CityObject

*

A «

<<Feature>> j
appearanceMember Appearance appearance
+theme ; xs::5tring [0..1]
<<Feature>>
SurfaceData surfaceDataMem ber -
+HsFront : xs::boolean [0..1] = true
*
AN
<<Feature>> <<Feature>>
X3DMaterial _Texture

+diffuseColor : Color [0..1]

+emissiveColor : Color [0..1]

+specularColor : Color [0..1]

+shininess : core::doubleBetween0Oand1 [0..1]
+Hransparency : core::doubleBetweenOand1 [0..1]
+isSmooth : xs::boolean [0..1]

+arget : xs::anyURI[0..7]

+ambientlntensity : core::doubleBetweenOand1 [0..1] +imageURI : xs::anyURI [1]

+mimeType : gml::Code Type [0..1]
+HextureType : Texture Type Type [0..1]
+wrapMode : WrapModeType [0..1]
+borderColor : ColorPlusOpacity [0..1]

T

<<Feature>>
ParameterizedTexture

+nraforifii
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& *CITYGML — CITYGML (Untitled) - FME Workbench 2020.1

File Edit View Readers Transformers Writers Run  Tools

Mew Open Save Run Stop

MNavigator =}

DER>P.mXxXOO0 kD S S

Cut Copy Paste Undo Redo

Help

c = - e
G & E £
Reader Writer Transformer Annotation Bookmark

o i [

Extents Maximize Full Screen

bre | © g

Select | Pan  ZoomIn Zoom Out

¥ | St X Man X

v o] GEOS5014_Alderaan_out [CITYGML] ~
ﬁ Destination CityGML Decument: Di\gagugiaro\Docume... = .
i 3 = I+ CityModel fok
& Fanout Dataset: No : 15 L @
:*:_ Coordinate System: <not set>
v {8 Parameters » CltyObjectGroup 123 1 b CityObjedGroup 25 @
& CityGML Version: 2.0
@ ‘Writer Driven by CityGML Schema: Yes (Recommend...
& Application Domain Extension: Mone >_'_ — Appearancs%errmer{:}—/—(, > Building {::Jr\}
{8 Add XML Namespace Prefix to Feature Types: No P> Cutput =
@ ADE Schema File(s): <not set> I Unmatched :
@ Max Atttributes Per Nested Attribute: 400
@ Character Encoding: Unicede 8-bit (utf-8)
@ Header Comments: <not set>
(e s ) -
{8 xsischemalocation: <not set> b GroundSurface {5 o {C} (3 GroundSurface 7] .
@ Restrict Curves to Polylines: Yes (Recommended) .
@ Remove Auto Generated GML IDs When Possible: Yes
& Use'core' Marnespace Prefix Ves
@ Texture subfolder: <not set>
@ Theme name: FMETheme
@ Validate Qutput File: Yes
@ Preferred Texture Format: Auto
Use xlink_href Traits for G etry Ref : Ve o
&0 Use ink_href Traits for Geometry References: Ves b Wallsurface 4§63 F{Appeara...rrmaj- {:}J P Wallsurface {f}(@
@ GML srsMame: urn:ogc:deficrs, crs:EPSG: 28992, crs:EP... ¥o 5 .
B GML SRS Axis Order: 1,2,2 AT
& prety Prins ¥
rety P 15
@ Indent Size: 1 w
Transformer Gallery g x
ANl (429) @ 1> Appearance {B‘}-E,— 4 —L‘,{Appaarance {:}(@ » Appearance Lt’}
g’ Categorized
‘E'_s’ Embedded Transformers
SF FME Hub @ »X3DMaterial  {5i}— 10 —-{X3DMaterial {3(@ » X3DMaterial '-:iw“
=F Recent (10)
Q, Search Results
In case of multiple appearances, FME reads the first one and assigns
it per default to the features. You have to remove it (Appearance
remover) and...
‘Q v | |«
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w® CTYGML — CITYGML (Untitled) - FME Werkbench 20201

File Edit View Readers Transformers Writers Run  Tools  Help

DERP>P.m XOOw™ RO S S

ESCERPEE

-

v

Mew Open Save Run Stop | Cut Copy Paste Unde Redo | Select | Pan ZoomIn  Zoom Out Extents Maximize Full Screen  Reader Writer Transformer Annotation  Bookmark
MNavigator F X Start X Main X
{"-l'a ADE Schema File(s): <not set> L -~
{“} Max Atttributes Per Nested Attribute: 400
i S ¢ b CityModel 15
@ Character Encoding: Unicode 8-bit (utf-8) DCIWMOde‘ e 1
@ Header Comments: <not set>
8% xsisschernalocation: <not set> > City ObjectGroup 7 1 L} CityObjecGroup & @
@ Restrict Curves to Pelylines: Yes (Recommended)
@ Remove Auto Generated GML |Ds When Possible: Yes
8 Use'core’ Namespace Prefix: Ves I+ Building B 3 —= Appﬂranc*emer{:}_/—(« » Building & .
@ Texture subfolder: <not set> [» Qutput
% Theme name FMETheme P> Unm atched >
& Validate Output File: Yes
@ Preferred Texture Format: Auto
@ Use xlink_href Traits for Geometry References: Yes
- (o o2 ) -
{8 GML srsName: urn:oge:deficrs, crs:EPSG:28992, crs:EP... DGfoundSUfﬁce = @ 4 b Groundsurface
U =
{8} GML SRS Axis Order: 1,23
G presy prin Yes .
@ Indent Size: 1
@ Replace Tabs with Spaces: No {7 Appeara__mover_3 {::} » RoofSurface ;‘3}
£ Feature Types @ Domr ]
A E Transformers (8)
Appearance [Inspector]
= AppearanceRemover [AppearanceRemover]
= o - e
E AppearanceRemover_2 [AppearanceRemover] e Bz ey - {Mpammma}r {C}l[_( DUEIEGEE B (@
E AppearanceRemover_3 [AppearanceRemover] )
E AppearanceRemover_4 [AppearanceRemover] ]
X3DMaterial [Inspector] v Appearance :}
Transformer Gallery 8 x 4
= All (489) » Appearance <0 / L > Appearance {5‘}
S Categorized
E'_sl Embedded Transformers
=F FME Hub pxzDMateria\ e \ t{ b X3DMaterial ».:c}
EE Recent (10) 5
Q, Search Results
—{ | X3DMaterial £
...let the Appearance and X3DMaterial readers/writers do their job
w

<Rejected>

»
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CityGML Implicit Geometries
in FME

This section is still work in progress and will be added in future
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fubeiit CityGML ADEs in FME

3Dgeoinfo

FME supports CityGML Application Domain Extensions (ADE)
To to read and write ADE contents, FME needs the xsd file of the corresponding ADE

Sample dataset * Both the CityGML reader and writer allow to select one (or more) xsd files, i.e. it is
el ossible to work with multiple ADEs at the same time
Good habits P
Reading CityGML
\éVritiS%C;tszl\/lL * In principle, the same rules apply as with standard CityGML:
ood habits
Appearan::es — All new ADE classes that are derived from a GML Feature class are mapped to the
Implicit Geometries corresponding reader and writer
ADEs — Classes that extend existing CityGML classes via the so-called ADE-hook

mechanism are "merged" with the corresponding CityGML reader/writer

* For example: Energy ADE _AbstractBuilding properties are merged to those of standard
Building or BuildingPart readers and writers

69
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4ditems 1 item selected 753 KB

1) Load the CityGML reader as u
2) Select the file with ADE conte

= -|C

Hep  Overview  Translation Log

4) As usual, it's a good habitto t

400 features scanned

# NONE — NONE (Untitled) - FME Workbench 202 — [m]
= - + = = E ‘D’H’ I:E;_I
[ & P.m XD Owm RO & & e 4 '@ B O 888 ™ =2 o
New Open Save Run Stop | Cut Copy Paste Undo Redo | Select Pan ZoomIn Zoom Out Extents Maximize Full Screen  Reader Writer Transformer Annotation Bookmark — Auto-layout Center Middle  Publish  Republish  Download
Navigator & X | st X Man X
= Transformers ~
5 Bookmarks B OGC CityGML Parameters
& User Parameters Reader CityGML Schema Options
48, FME Server Parameters . 3
{8 Workspace Resources Format: | 0GE CiyGML v] Reeader Driven by CityGML Schema: | Yes (Recommended) v
N @ Workspacap- Dataset: {E_maberia\\alderaan_data\GEOSD14_A\deraan_Energy'_ADE‘gml| = W Additional ADE Schema File(s): L’D\DUWWE"‘S\-FEad"”Q\CiWGML\ADES\E”E’DV ADE'Energy ADE.xsd" | ...| |7
(@ Name: <not set> E— ErL T ‘ V‘ Validate CityGML Dataset File: |Yes ~
@ Password: <not set>
Ignore xsi:schemal ocation in Dataset: | No v
(& Description Workflow Options
[F Translation - Add XML Namespace Prefix to Feature Types: |No ~
@ Individual Feature Types 8+ () single Merged Feature Type B+
[ Logging B+ CityGML Version - For Importing Feature Types Without Dataset: | GityGML 2.0 ~
(G Reoder/Witer Recirect Help T Cancel Max Atttributes Per Nested Attribute: 400
f@ Scripting
Q Workspace Search... FME Schema Options
~ [] Indude Only Feature Types in Dataset
Include Generic Attributes as Features Types: [
Include X3DMaterial, ParameterizedTexture and GeoreferencedTexture as Features Types:
Include Generic Atiributes in FME Schema:
) ) CityGML Options
] = | D:\gagugiaro\Documents\Teaching\GEQ5014-202 1\ Le... - O X
Add xlink_href Traits from Geometry References: | Yes ~
Home Share View 9
A LODs to Read: |"LOD 0" "LOD 1" "LOD 2" "LOD 37 "LOD 47
Z « T T o
E b e X G| d *® A
. 1=_'| - SRS Parameters
Pinto Quick Copy Paste B- =h Mew Properties Select
access folder - - GML SRS Axis Order: |1,2,3 ~
Francforl Clipboard Organize Hew Open Texture Coordinate Order to follow SRS Axis Order: |No (Recommended) v
——— v
Fa < “ L« Leca s aldera.. v o Search alderaan_data e e s
= ~ i Use Search Envel
= www A Name Date modified L x
S |
il — Hel - oK Cancel
= 3DCityDB_pl [ Enerqy ADExsd W= P G preets [ ok |
E GEOS014-20; = =
Q% o B GE0s1s Atan ey ADE FME CITYGML READER with ADE
= Bableniiluscl 2/02/2021 11:00
[ This PC
2| Documents
< > sual

nts to read

3) Load the corresponding ADE xsd file in the reader parameters

urn validation on!! |
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@ CITYGML — NONE (Untitled) - FME
=] = + = =f = I:EEI

D & P.m X Owrm k) & 9 g o & g B8 E M & o B o Ll

New Open Save Run Stop Cut Copy Paste Undo Redo Select Pan ZoomIn Zoom Out Extents Maximize Full Sceen  Reader Wiriter Transformer Annotation Bookmark — Autodayout Center Middle — Publish Republish  Download

Navigator F X Start X Main X
'S Transformers ~
] Bookmarks
@ User Parameters # Select Feature Types x .
gl FME Server Parameters FME CITYGML READER Wlth ADE

Feature Type List
{5 Werkspace Resources
v (% Workspace Parameters [ Appearance
(% Name: <not set> B Building ; .
(5 Pt <ot sets CityModel The standard CityGML readers will
(% Description Construction .
5 romion B DrWFacities pop up, TOGETHER with those of the
['5 Logging @ ElectricalAppliances AD E
@ Reader/Writer Redirect @ EnergyDemand
(8 Scripting Groundsurface
Q, Workspace Search... Household
@ Layer
As usual, you can select them all, or
[ LayerComponent
[F LightingFacilities H H
S o pick only some, depending on your
oofsurface needs
7 SolidMaterial
[ ThermalBoundary
[ ThermalOpening
@ ThermalZone
) )

Transformer Gallery & x [@ riter | & sclectal 4 Sorted =
=F Al (496) a 5
= Categerized Cancel
7 Embedded Transformers T _ g x
EF FME Hub s °0Errors =)= Aowamnings (= @Inﬁ:rmaﬁon I‘,ﬁ
= Recent (10) 52 FME Configuration: Using FME Reprojection Engine A
Q, Search Results 53 Pre-processing xfMap 'C:\Users\GAGUGI~1\AppData\Local\Temp\wbrun 1627458292662 _12500\fmetmp 2\FME 1627459283449 5438.xfmap’ with macro stylesheet 'C:\Program Files\FME\xfmap\xfmap mac

54 The XML Reader is using xfMap 'C:\Users\GAGUGI~1\AppData‘\Local\Temp\wbrun_l£27458292662_12500\fmetmp_2\NOMACRO_XFMAP_1627459284453_5488.xml’'
55 Generating Schema Features, please wait...
5S¢ Parsing XML document 'D:\gagugiaro\Decuments\Teaching\GE05014-2021\lectures\Lecture_3_materiallalderaan_data\GE05014_Alderaan Energy ADE.gml'
57 Merged 22 schema features read from 1 datasets into 22 resulting feature types
58 Opened mapping File C:\Users\GAGUGI-1\AppData\Local\Temp‘\FME 1€27459282637_12500.fmw for ocutput
59 Mapping File Generation was SUCCESSFUL
60 Mapping File Generation was SUCCESSEUL
61 FME Session Duration: 1.8 seconds. (CPU: 1.53 user, 0.2s system)
62 END - ProcessID: 5488, peak process memory usage: 160732 kB, current process memory usage: 96023 kB
~
< >
[a «|C THep  Oveiew  Transiatonlog

400 features scanned




& *CITYGML — NOME (Untitled) - FME Workbench 2021.1

%
TU Delft File Edit View Readers Transformers Writers Run  Tools Help
3Dgeginfo DCBP.m XD OO~ kD & 6 Gio g o O B 88 F

New Open Save Run Stop | Cut Copy Paste Undo Redo | Select Pan ZoomIn Zoom Cut

it= & 8 O

Extents Maximize Full Screen  Reader Writer Transformer Annotation Bookmark — Autolayout Centsr Middle  Publish Republish  Download
Navigator 2 X | Stat X Man X

v [ GEOS5014 Aldersan_Energy ADE [.. A

&8 Source CityGML File{s): D\ga.. \

*P- Coordinate System: <not set>

v B} Parameters 'n adg G
{8 Reader Driven by CityGM... Bro— s Here you gOI

& Additional ADE Schema F..

Sample dataset & Validate CityGML Dataset... ([Erowe= o

{8} Ignore xsischemal acatio...

i Add XML Namespace Pre. waam (o‘\j
Introduction & pace Pre. These are the FME readers that take

B Max Atttributes Per Nest... (B st G}

- A et T o . care of the corresponding ADE
Good habits D o @ p g

) LODs to Read: "LOD 0" "L,

_ _ © o amese oroer 2 B classes that are derived from GML
Readlng CItyGML {8 Texture Coordinate Order... -hrhuzhclﬂ 3 Featu re

8 Network Authentication: ..
ertlng CltyGML @ Search Envelope @ @
&} Featuresto Read @

Good habits 2 T T e - —
9 Bookmarks b Ocupank G
Appearances B v pots ) o

i‘a FME Server Parameters |> RodlSuface 40 b

Implicit Geometries (8 worpacsReourcs s

J;;,I,
(% Workspace Parameters
ADES (B Name: <notset> = WD)
[% Password: <not set> Dm,“mm._,g T
[ Description v

o ez G 1 e :)
Transformer Gallery A x )

» 2o A
= All (496) TS
=7 Categorized

e
T Embedded Transformers
f FME Hub @b o & 1 : @@

=S¢ Recent (10) >xzunam =
Q, Search Results

<

ul

g

v
< >
Translation Log 8 x
< @oeras = = Aowamings = @Quformaten W= T = £
~
v
< >
|Q V| C' Heb  Overview  Translation Log

72
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B comAPE &

20 | 3D Table

I

Open Add Close Save As Save Selected  Refresh  Siop Slideshow

| Display Control & X views X
v ] View 5 (106)

v [ inspector [FFS] (106)
HH EnergyDemand (93)
HH ThermalZone (12)
Hﬂ WeatherStation (1)

BT @ G

Measure | Orbit | Select  Pan

Here the Energy ADE ThermalBoundaries are shown

Energy ADE properties are generally mapped to attributes
beginning with the namespace of the ADE (here: energy_)

Look for example at the citygml_feature_role and the

| nextslide

EnergyDemand X  ThermalZone X

®§ ®§

Zoom In  Zoom Qut

citygml_lod_name attributes. Check the UML diagram in the

o

YT B

Background map off

energy_azimuth_units (string: UTF-16LE)
energy_construction_xlink_href (string: UTF-16LE)
energy_delimits{0}.xlink_href (string: UTF-16LE)
energy_inclination (string: UTF-16LE)
energy_inclination_units (string: UTF-16LE)

energy_thermal_boundary_type (string: UTF-16LE)
frme_feature_type (string: UTF-8)
fme_geometry (string: UTF-8)
frme_type (string: UTF-8)
gml_description (string: UTF-16LE)
gml_id (string: UTF-16LE)
gml_name (string: UTF-16LE)
gml_parent_id (string: UTF-16LE)
multi_reader_full_iid (32 bit integer)
multi_reader_id (32 bit integer)
multi_reader_keyword (string: UTF-8)
multi_reader_type (string: UTF-8)
xml_type (string: UTF-8)
~ i IFMEMultiSurface (1 Part)

Mame (encoded: UTF-16LE)

~ Geometry Traits (4)

citygml_level_of_detail (string: UTF-16LE)
citygml_lod_name (string: UTF-16LE)
aral nenmetn: febrinne HTEC1R] L

—

energy._refurbishment_measure{D}.energy_refurbis...
energy._refurbishment_measure{0}.energy_refurbis...
energy_refurbishment_measure{0}.energy_refurbis...

CW decimal degrees from Morth (-1is Nond..
#id_construction_reof_3
#id_building_4_thermal_zone_1

45

decimal degrees from horizontal plane

2018-03-11
Advanced

http://hub.geosmartcity.eu/registry/codeli,...

Zoom Selected ZoomExtents | SelectMNo Geometry Fiter Mark —Backaround
Feature Information g X
Property Value
Attributes (27)

citygml_feature_role (string: UTF-16LE) I boundedBy I
citygml_level_of_detail0} (string: UTF-16LE) T
citygml_target_uri (string: UTF-16LE) http://www.sig3d.org/citygml/2.0/energy/ ...
energy_area (string: UTF-16LE) 70.71
energy_area_units (string: UTF-16LE) m*2
energy_azimuth (string: UTF-16LE) 270

ThermalBoundary
Me_aggregate

fme_surface

0

0
CITYGML_1
CITYGML
xml_surface

surfaceGeometry

£

id_building_4_therm_bdry_1 n
g LT L W T

id_building_4_thermal_zone_1

IsurfaceGeumEtry Iv

Features Selected:

v | Columns...

gml_id gml_parent_id citygml_target_uri citygml_feature_role citygml_feature_role_attr_name citygml_feature_role_attr_val gm|_description gml_name citygml_creationDate citygm|_terminationDat "
1 id_building_1_t.. id_building_01 http://www.sig3d.org/... thermalZone <missing> <missing> This is a single ther... ThermalZone1.. <missing= <missing> ‘
2 id_building 2 t... id_building_02 http://www.sig3d.org/... thermalZone <missing> <missing> This ic a single ther..  Thermal Zone 1... <missing> <missing> v
< >
| ‘Q in any column ~ 12 row(s)

| Enable Slideshow for the current view

.......... EP5G:28992 METER
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AbsirmciThemsiZone

afeaturaTypes
ThermalZons

UML diagram of the Energy -
ADE Building physics module H
(excerpt)

agditional ThemalSndgelvalue Measme [0.1]

Example of ADE property
(by the way: the Angle type
requires the unit of measure!)

5
+
+

Watch out! This is an
alternative way of representing
a relation to a GML class

representing a geometry
(here: GM_MultiSurface)

CifyDiyject
effectiveThemalCapacty -Measure [0.1] #ntefarfoom ~Gred
flioorAmea Floortrea [0..7) SEEELE
wolume MolumeType [0.."] Bullding::Room
IndirectiyHeatedAreaRatio Seale [0_1] 0.

Infibationfate Measure [0..1]
IsCooied “Bociean = trua
IsHeated “Bociean = trus
volumeGaometry “GM_Solld [L.-1]
el mits -2
- {orared)
—murdenay l:-
—EGELET +elatesTo
afatuETypes - SELEL
ThermalBoundary afeatueTypes
Buliging::_ BoundarySuiace
esnalBoundagpe. ThemalBoundany TypeValue L. - ¥
azAmuth -Angle O
GM_MultSurtace [0..1]
= meture RefumishmantMeasre 0.7 0.z
+consinuction 4|/ 01
afeatureTypes
Energy ADE Core::
AbSTECICONS TUCTON
+consiniction 0.1
scontains | g~
_CityOeject
afEaturETypes +opening’ [/ 0.
ThermalOpening _Cityotject
+ ama Ara|D.1) +elatesTo afESUETYpEr
+ IndoorShading -ShadingType [0.-1] Buiding::_ Opsaning
+ ouidoorShading :ShadingType [0..1] 1
+ openablefatio Scale [0.1] o
+ mirfaceGeomelry (M _MuliSurace [0..1] "
wenumerailons
adalaTyges TharmalBoundaryTypavalus
ShadingTyps Intenoral
+ madmumCoverratio ‘Scale WE IR T AT
+ name ‘Chamdersting [0..1] el
+ fransmitiance :Transmitance| ERe
groundslab
basemeniCelling
atticFloor

maf

Screenshot taken from the UML diagram of the CityGML Energy ADE. More details in:

Agugiaro, G., Benner, J., Cipriano, P., Nouvel, R., 2018, The Energy Application Domain Extension for CityGML:

Enhancing interoperability for urban energy simulations.

Open Geospatial Data, Software and Standards, 2018 3:2. SpringerOpen, United Kingdom. (open access)

https://opengeospatialdata.springeropen.com/articles/10.1186/s40965-018-0042-y



https://opengeospatialdata.springeropen.com/articles/10.1186/s40965-018-0042-y
https://opengeospatialdata.springeropen.com/articles/10.1186/s40965-018-0042-y
https://opengeospatialdata.springeropen.com/articles/10.1186/s40965-018-0042-y
https://opengeospatialdata.springeropen.com/articles/10.1186/s40965-018-0042-y
https://opengeospatialdata.springeropen.com/articles/10.1186/s40965-018-0042-y
https://opengeospatialdata.springeropen.com/articles/10.1186/s40965-018-0042-y
https://opengeospatialdata.springeropen.com/articles/10.1186/s40965-018-0042-y
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<

Attributes are prefixed with the ADE namespace (e.g. energy *)

Hls

Help Qverview

Translation Log

Dﬁﬁbvl%ﬁﬂﬂﬂk@@s €, = 8 ¥ g & = = 2 OO = 2 g O
Mew Open Save Run Stop Cut Copy Paste Undo Redo Select Pan ZoomIn Zoom Out Extents Maximize Full Screen | Reader Writer Transformer Annotation Bookmark — Autodlayout Center Middle  Publish Republish  Download
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BDQEUlnfD «featureType»
AbstractEnergySystem
+installedIn «featureType»
- + numberOfDevices :Integer [0..1] > CityGML_Core::_CityObject
_Site + model :CharacterString [0..1] 0..
«featureType» + servicelLife :ServiceLife [0..1] —_|>
Building::_AbstractBuilding + yearOfManufacure :Year([0..1]

Sample dataset A
Introduction % CityGML class _AbstractBuilding is extended by the Energy ADE

. «ADE»
Good habits :

I i «ADEElement»
Reading CityGML P rigeZere deatueType:
if1 H . stractUsageZone

Wntlng CltyGML + buildingType :BuildingTypeValue [0..1] 1 0..

i + congructionWeight :ConstructionWeightValue [0..1] +contains 0"
GOOd hablts 2 + energyPerformanceCettification :EnergyPerformanceCertification [0.."] /]\

+ volume :VolumeType [0.."] 0.1
Appearances + isLandmarked -Boolean [0..1] *thermalzone featureType»
1 1 + referencePoint :GM_Point [0..1] g = AbstractThermalZone
Imp“CIt Geometnes + refurbishmentMeasure :RefurbishmentMeasure [0..7] 1 0.*
ADES + floorArea :FloorArea [0.."]
+ heightAboveGround :HeightAboveGround [0..7] +aggregatedBuildingConstruction

Properties of the ADE class are added to the corresponding FME
reader (here: Building and BuildingPart readers)

Screenshot taken from the UML diagram of the CityGML Energy ADE. More details in:
Agugiaro, G., Benner, J., Cipriano, P., Nouvel, R., 2018, The Energy Application Domain Extension for CityGML: Enhancing interoperability for urban energy simulations.
Open Geospatial Data, Software and Standards, 2018 3:2. SpringerOpen, United Kingdom. (open access)
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. SolidMaterial {9[‘,

You create only‘writers for those classes that are‘containedin a

certain CityGML file (example left), or lead ALL CityGMLand ADE

writers if you leave the field blank (example right).

In any case, you choose the needed writers
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