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License

Thispresentationislicensedunderthe CreativeCommond.icenseCC

B¥NGSA4.0. Accordingto CCB¥NGSAA4.0 permissionis grantedto ® @ @
sharethis document,i.e. copy and redistribute the material in any @
medium or format, and to adaptit, i.e. remix, transform, and build

uponthe materialunderthe followingconditions

A

To o

Attribution: You must give appropriate credit, provide a link to the license,and indicate if
changesvere made Youmaydo soin anyreasonablemanner,but not in anyway that suggests
the licensorendorsesyouor youruse

NonCommercialYoumaynot usethe materialfor commerciapurposes

ShareAlike If you remix, transform, or build upon the material, you must distribute your
contributionsunderthe samelicenseasthe original

No additional restrictions. Youmay not applylegalterms or technologicaimeasureghat legally
restrict othersfrom doinganythingthe licensepermits.
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Foreword

A Thistutorial is meant to guide your stepy-step with the basics of reading/writing
(XMl:based)CityGML 2.0 datavith FME Form

A Besides FME Form, you are heartily suggested to:
i Install and have th&lTModelViewerand a decentext editor at hand (e.g. Notepad++)
i Have the CityGML 210ML diagramsat hand for reference
I Have the CityGML 2$pecificationsat hand for reference

A Further suggestions

Before jumping to FME Form, familiarize yourself with theNtdd@elViewer too!

If you are totally new to FME Form, you shorddllyfirst check theEME 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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A The following slides are based on the CityGML sample datddetaan The dataset
consists of a fantasy city consisting of buildings, trees, g,r;g;
a DTM. The zipped file contains XbHsed CityGML 2.0
data grouped into different files.

I A quick introduction to the Alderaan dataset can be
downloadedhere

I The zipped file containing the data can be downloadece.

o |
e S : s
Y o Gxorglf qug;arq:’ s

A The dataset is intended to be used as reference, to test and to learry
CKSNEF2NBEX R2 y20 62NNEH LT é.-’,
your computer will be destroyed by an evil green super laser durin
this tutorial J


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

ANochanc& 2dz Ol Yy @GadzNAGBSE GKAA Gdzl 2 NR I §
model

A Hence: always hawe copy of the UML diagranas hand, and; possiblyc a copy of
the CityGML specifications!

A Nota bene:these slides are based on FME Form 2023 (or earlier). Since FME Fort
2024, some GUWHlements have been redesigned. The overall structure and
functionalities, however, remain the same!
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A A CityGML file is read and written by mean$/®JLTIPLE readers/writers

Sample dataset A Simply put, each reader/writer corresponds t@Ga1L Feature

gggg‘;ﬁ;’g i ie. allCityObjectqBuilding BuildingPartRoofSurfacE X 0

Reading CityGML | Butalso: Address, Appearance, etc.

Writing CityGML
Good habits 2
Appearances
Implicit Geometries

ADEs A Generic attributesare (by default) attached to the corresponding Feature
i Optionally, they can be dealt with by means of a specific reader/writer

A Attributes of aFeatureare included inside the corresponding reader/writer

A Nested data(which are not a Feature) are accessible via attributes (XML path is
flattened to a long attributename
I Lists are used with properties that have a cardinality of 0..*
i Examplecitygml_functiod}, citygml_usagg
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A Geometries are mapped to/from thEME geometry model
I Geometry traits/propertieare fundamental to work with CityGML in FME
Sample dataset

e el A Geometries referenced bylinksare instantiated within the workbench upon reading

Good habits _ _ : _ :
Reading CityGML and (optionally) written again aslinksby the writer

Writing CityGML

Good habits 2 A Implicit geometriesare supported, and mapped to FME Geometry Instances
Appearances

Implicit Geometries

ADEs A Appearancesare also supported

i User friendly approach: ontgne appearance per CityGML file
I Advanced mode: many appearances per CityGML file

I Please noteFME can read and write multiple appearandag, the Data inspector only shows
one (the first written in the xml file)
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A Particular attributes play a major role when working with CityGML
I The spelling of the attributes is important: they mustdactlyas shown here!
Sample dataset

ggggﬁg& A For nonspatial data:
Reading CitycML | gml_id
Writing CityGML T gml_parent_id
Good habits 2 i citygml_feature_rolgsee next slide)
Appggrances , i attribute_name xlink_href
Implicit Geometries
ADEs
A For geometries (vigeometry properties previously known ageometrytraits)
i gml_id
I citygml_lod _namésee next slide)
i xlink_href

I gml_geometry reverse(Boolean: true or false)
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A As already said: ALWAYS have the UML diagrams of CityGML at hand!
A Acitygml|_feature roleattribute contains the name of the roles between two feature
Sample dataset classes
Introduction A A - -
gml_lod nameattribute contains the name of the role between a geometry and a

Good habits foat I
Reading CityGML eature class

Writing CiFyGML —<Feature=>

Good habits 2 core::_CityObject

Appearances

Implicit Geometries parent’|* O..1 VAN groupMember
ADEs

Role
+role : xs::string [1]

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

* 0 <<Geometry>>

gml::_Geometry
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A Use thevalidation option for reading and, above all, writing CityGML. It gives hints
what you may be doing wrong

Sample dataset I As it slows down the ETL process, you may disable it when you are sure you are generatit
Introduction valid CityGML files
Good habits

Reading CityGML _ _
WritinggCityéML A Alwaystest (and learnusing few databefore going full scale

Good habits 2 I CityGML fileganbecome very large!
Appearances
X‘Bpég't Geometries 4 check the generated filen a text/code editor
i At least while testing at the beginning
i Using Windows Notepad isbad option. Go for something better (e.g. Notepad++)

A If you canuse a multimonitor configuration
I More real estate where to place the application windows
i Your eyes will be thankfull

10
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A Forspatial data FME has its own internal geometry model. All geometries are

mapped to/from it
T https://docs.safe.com/fme/html/EFME Desktop Documentation/EME Desktop//[FME Geometry/FME Gec

Sample Qataset try Model.htm

Introduction

Good habits _ o ] ] .

Reading CityGML A It is rather intuitive, however with some peculiar semantics

Writing CityGML i AreaY | H5 LRfeéda2y gAGK 2N oA SiHRedzdd K2t Sa A
Good habits 2 I Surface a 3D geometry (simple or composite) that is made of 3D entities (RactangleFace
Appearances X aSakKko |'YR HSYSNJ'f f e KI a | adzNF I OS y2 NJY
Implicit Geometries

ADEs A Examples of series of geometrical transformations could be:

I donut -> face-> multisurface
i polygon -> face-> composite surface> Brepsolid

~

AWATCHOUT: aOfl aaAOlfté¢ o5 LRfteéedazy OlFyYy 0S

ADS2YSGiNRSE OFy KI @S geameiiySralty | £ ¢ | G G NR
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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Sample dataset
Introduction

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

12

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.

ﬁ NuII \ -
® FPoint | /‘ Segment / & (Iothmd
N
T Text /
‘// —|® Polygun
— ,/ _
{o Donut
Il Area =
1—|S|mpIeSur[ace g\ W RectangleFace
4—1
ﬁ'ﬂ cumpasnes::date \

W TrlangIeFan
T it
‘/‘—‘ Simplesolid 3\ Y nangies rip
B Raster ﬁ o \ ul Tt Mesh

\Iun

ﬂ PointCloud '\ \ -

-— I \
\ ﬂ BRepSolid
e
@ MultiCurve m

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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Sample dataset . .
Readiing CityGMILL
Good habits

Reading CityGML »

Writing CityGML Ilﬂl I:FIME

Good habits 2

Appearances

Implicit Geometries
ADEs

13
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TUDelft N5 P.e X OO v d e 6

+ | =+ o=k =+ |
- t + P &< = L. »
3 Dgeo | nfD New Open Save Run Stop | Cut Copy Paste Undo Redo || Select | Pan ZoomIn Zoom Cut Extents Maximize Ful Screen || Reader | Writer Transformer Annotation  Bookmark
Navigator b CityGML P %
™ City arameters —|
E Transforme & ~
= Bookmarks | CityGML Schema Options |
Reader |
¥ ﬁ User Param Reader Driven by CityGML Schema: | Yes (Recommended) ~
{§ Publishe Format: | CityGML w |
. Additional ADE Schema File(s): l:l -] [T
{:fa Private B Datazet: |:l\Lectures\FME-CltyGML\,aIderaan_data\GEOSU 14_Alderaan.gml | — N
{:ra FME Ser| Validate CityGML Dataset File: |No ™
Sal I I ple dataset Parameters. .. Coord. System: | Read from source e |
f@ Waorkspace Ignore xsi:schemalocation in Dataset: Mo -
1 v Workspace s
I ntrod u Ctl O n @ @ N P Add ¥ML Mamespace Prefix to Feature Types: | Mo ~ Workflow Options
ame: B e |
G d h b it (B Passwor CityGML Version - For Importing Feature Types Without Dataset: | CityGML 2.0 _ ®) Incividuel Feature Types EI-E Merged Feature Type B+
00 anits (& Descript Max Atttributes Per Nested Attribute: [400 | |
1 1 (% Translati Help = OK Cancel
Read I ng CItyG M L @ Logging FME Schema Options ¥ ~ |
Writi ng CityG M L @ Reader/| * [] Indude Only Feature Types in Dataset |
@ Scriptin I

Indlude Generic Attributes as Features Types: [

G Ood h ab ItS 2 Q Workspaced Include X30Material, ParameterizedTexture and GeoreferencedTexture as Features Types: [
Ap p earan CeS Include Generic Attributes in FME Schema:
Implicit Geometries CiyGH.Opsons

AD B Add wdink_href Traits from Geometry References: | Yes ~ C h OOSG a C ItyG M L read er
LODs to Read: .
and set 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
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Sample dataset
Introduction

Good habits
Reading CityGML
Writing CityGML
Good habits 2
Appearances
Implicit Geometries
ADEs
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&
Mew Open GSave Run Stop

MNavigator

4 CITYGML — NONE (Untitled) - FME Wo

P.m XD Owm k) &

Cut Copy Paste Undo Redo

8 x

Select Pan  ZoomIn Zoom Qut

Start X Main X

ol o §

» B O 3

Extents Maximize Full Screen

+ ok =k e ok
G & T O O
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

=X ANl 489)

= Categorized

E'_{‘ Embedded Transformers
SF FME Hub

=S¢ Recent (10)

Q, Search Results

-|C

<

% Select Feature

Feature Type List

% Building

B cityModel

ﬁ CityObjectGroup
ﬁ GroundSurface
% ReofSurface

% WallSurface

[Q Filter

‘ Select all Sorted

Ok Cancel

All GML feature types in
the file are presented

You can choose which
ones to import

100 features scanned
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Sample dataset
Introduction

Good habits
Reading CityGML
Writing CityGML
Good habits 2
Appearances
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E Transformers

B Bookmarks

{:‘i User Parameters (23)
fa Workspace Resources
@ Workspace Parameters
Q, Workspace Search...

Transformer Gallery 8 X

= All (489)

Categorized

Embedded Transformers
FME Hub

2 Recent (10)

Search Results

£ ul

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! Remembery ;

Check the UML diagram!

& *CITYGML — NONE (Untitled) - FME Workbench 2020.1 - O X
File Edit View Readers Transformers Writers Run Tools  Help

D& R .8 XO0O0™ k%O & O e + B0 8 88 T OO O .
Mew Open Save Run Stop  Cut Copy Paste Undo Redo | Select | Pan ZoomIn Zoom Cut Extents Maximize Full Screen  Reader Writer Transformer Annotation Bookmark
Mavigator 2 x Start X Main ¥

[ GEO3014_Alderaan [CITYGML] ~
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Sample dataset
Introduction

Good habits
Reading CityGML
Writing CityGML
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For example:

A RoofSurface:
Ais a _BoundarySurface,
Awnhich itself is a _CityObject!

0.1

Tiation

lod4imed

ntation |

Icifapreseniation 0!

oasimpistReresenaton °5)

<<Featuresx

Sulldinginstall stion

.

- [+

+

class : gmizCooeType [01]
funclion : gmi:CodeType [0..7]
5302 - gME:CodeTyp: [0.7]

=/ outerBalidinginstallation

<<Feature==

IntBulidinginatallation <
+ciass - gm: c:-ue'ry;e[n |] -” InteriorBuldinginstaiiation
+function : gmiz-CodeTyp: r

£ES «<Feature=> [ - ado
< | core-:Adoress [ .

e gconeToe 8.1 e
AbsmracrSuliding
rocmintaiazon ¢ +53ss : gmi-CodeType [0. ||
P — 01
EulldingFumniturs 1]
o "C:-ue'ly;e[n T +meastredtzight : gmi hType [0..1]

+unction : gmicCode +elnsey! Tteger [3..1]

1mage - gmi-CodeType | ,: 1 +sioreysEsiowGound : xe-nonNegativelnteger [3..1]
+5i0reyHEgNtsADOvaGround : Ol MeasureCrNILIStTYp2 [0..1]
+sioreyHeghtsEelowGround | gmi:MeasureOmuILIStType [3..1]

- —

0.1
<<FEaire=>
Room
+class * gmiCodeType [0.1]
function - gmi:CodeType [.7]

- J\ IneriarFumire
Y X

+us3ge - gmizCodeType [0..7]

l—‘fL|

<<Fealife>> <cFaanie=>
Buliding BulidingPart |-

consisisOMBuldingPart

odiTemanintarsacion

0.1 odZTenanintarsacion
od3Temanintarsaction
od4 Temanintarsaction
gmi=:_Solkd | |
[RY X 0.1
lod2MuitiSurace o\ ST ane
lodIMultEurtace oMU Surtaos e
loddhuitiSurace oddMyESurface
boungecEy — | : L boundedBY
- e ~ boundedEy
o2 - ~ boundedBy
I I I I 1 I 1
<<Featurne==> <<Faalure== <<Feature=> <<Feature== <<Feature== =<Feature==> <<Faatura==
RoofSurface WallSurfaces GroundSurface Calll FloorSurt:
<<Feaures» w<Faaturesx>
OutsrcellingSurtacs | | OutsrFloorSurface
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DEA>.EXE O

Cut Copy Paste

Mew Open Save Run Stop

MNavigator g %

Start

X

el e * @ ®$ G)‘
Undo Redo || Select Pan ZoomIn Zoom Out

Main X

[Fe GEO5014_Alderaan [CITYGML]
g Transformers (2)

3 Bockmarks

{a User Parameters (23)

E Workspace Resources

@ Workspace Parameters

Q, Workspace Search...

@)vsuildirg 8

cityoml_tanget_uri
citygml_feature role

cirygml_femure roke_sw_name

cirygml_fezure role_sw_val
oml_dsscription

gml_name

cingml_cestionDae

-,
citygml_terminationDate

[}.enemaCbjec name

‘onem 2R ancal haxtem A Chject.un
extern zlReference] L information System

citygm,

5_to }odink_href

citygml_relstive_to_terrain
citygml_relztive_to_water

ciygml_sppearancel yulink_href

cirygml_dlass
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

Transformer Gallery g x

citygml_storey, heights_below_ground
citygml_storey heights_below_ground_units

citygml_outer_buikding_i

¥ alink_href

|| » =¥ Al @s9)

; Categorized

E’? Embedded Transformers
= FME Hub

= Recent (10)

Q, Search Results

citygml_interior_building_installation{}.xlink_href
citygml_bounded_by{} dink_href

cirygml_lewal_of dewsil)

cirygml_imaricr_room{ J.xlink_href
citygml_consists_of_buiking_ps{} adink_href

citygml_address {} aink_href

test_date_stt
test_integer_att

TeST_messure 3

test_messwrs_am_units
test_resl_att

test_string_stt

test_uri_stt

gml_id

gml_parent_id

-|C

#* Feature Type

{:ﬂ} Parameters

Attributes of a Featu

ar

B User Attributes B Format Attributes

Attribute Definition

Expos... Marne Type Wid.,  Precisi., ™
citygml_storey_heights_sbove_ground_units xml_buffer
citygml_storey_heights_below_ground xml_buffer

citygml_storey_heights_below_ground_units xml_buffer
citygml_storeys_above_ground xml_uintfd
citygml_storeys_below_ground xml_uinthd
citygml_target_uri xml_buffer
. .
(R P i
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
+ = 2 v = x % @ g [Q Filter | B select Al
Help Apply to... Cancel
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MNavigator

Mew Open Save Run Stop

g X

DE}ED.I%EH““N@@' e [a% | = [

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

Start X Main X

[Fe GEO5014_Alderaan [CITYGML]
g Transformers (2)

3 Bockmarks

{a User Parameters (23)

E Workspace Resources

@ Workspace Parameters

Q, Workspace Search...

@)vsuildirg

cityoml_tanget_uri
citygml_feature role

cirygml_femure roke_sw_name

cirygml_fezure role_sw_val
oml_dsscription

gml_name

cingml_cestionDae

T .
citygml_terminationDate

[}.enemaCbjec name

‘onem 2R ancal haxtem A Chject.un
extern zlReference] L information System

2| citygml, 5_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

Transformer Gallery g x

citygml_storey, heights_below_ground
citygml_storey heights_below_ground_units

citygml_outer_buikding_i fion } odink_href

= Al (489)

Categorized

Embedded Transformers
FME Hub

= Recent (10)

Q, Search Results

o ul) ul

citygml_interior_building_installation{}.xlink_href
citygml_bounded_by{} dink_href

cirygml_lewal_of dewsil)

cirygml_imaricr_room{ J.xlink_href
citygml_consists_of_buiking_ps{} adink_href

citygml_address {} aink_href

test_date_stt
test_integer_att

TeST_messure 3

test_messwrs_am_units
test_resl_att

test_string_stt

-|C

™

L

Attributes of a Feature are-iﬁélud“é_d in the éorresponding reader

Attributes.with a {} are actuallysts. I.e. They can contain -multiple
values,.accessible via.indices. E.g. citygml_usage{0},
citygmib-usage{l}, etc.

Check the UN

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 xml_date
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 usagg!!
+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]

ww|w|w [a|w|x|x | * w || =

x& * [’\_,‘ *Ax




»

%
TUDelft Do@RP.m XD 0o X028 & e 4 «B 0 B & &

BDgeoinfD Mew Open Save Run Stop  Cut Copy Paste Undo Redo || Select Pan ZoomIn Zoom Cut Extents Maximize Full Sceen | Reader Writer

LT B X| swt x van X Attributes of a Feature are included in the correspondlng reader

| [ GEO5014 Alderaan [CITYGML] -
E Transformers (2) @)V_Bulld:ng - -
itygmi_target_uri
B3 Bockmarks = 1 H . * H
g feaue o Genenc :attrlbutesare added, too (here: all test_* attributes are
@ User Parameters (23) citygml_featwre role_sttr_name —
(5 Workspace Resources B CityGML. generic attributes)..
[’é Workspace Parameters :::“:‘:pm" ZoELEI=E A BRI el tes
Sample dataset Q. Workspace Sesrch... 25V citygml cretionDate Attribute Definition
I d . C inaﬁmn}[:nem’&jm.mm Expos.. Mame Type Wid... Precisi..
ntro u Ctl 0 n | ~ externalRefer ence( ). extemal Chject.uri citygml_starey_heights_above_ground_units xml_buffer
| Vi onG
G OOd h ab itS L cngml ; to{ bodink_href citygml_storey_heights_below_ground snl_buffer |
cinygml_relative_to_terrain citygml_storey_heights_below_ground_units xml_buffer
. . citygml_relative_to_water .
Read I ng CItyG M L citygml_appearance]}.xlink_href citygml_storeys_above_ground xml_uintéd |
cingm_dlass itygml_st bel d I_uintf4 |
.. . e Cftygm _storeys_| .a ow_groun wml_uin
ertl ng CltyG M L citygml_functon{} citygrl_target_uri wml_buffer
o ciygml_funcron [} codeSpae citygml_terminationDate xml_date
Good habits 2 | ol -
cityaml_usage{ 1 codetpace citygml_usage{} xml_buffer
cingml_year_of construction citygml_usage{hcodeSpace xml_buffer
Appearances oy deion _ :
cinyaml_roof_nyps citygml_year_of_censtruction xml_buffer
I m pI iCit G eo m etries cingml_roof_tips codespace citygml_year_of_demalition srnl_buffer
cinygml_massured_height
citygml_measured_height_units externalReference!} externalObject.name xml_xml
AD ES cinygml_storens_sbowe_ground externalReference!}.externalObject.uri sml_xml
cinygml_storeys_balow_ground
| citygml_storey heights_sbove ground externalReference!}.informationSystem xml_xml
citygml_storey heights._above ground_units gml_description xml_buffer
e e e
Frermte e s
= All [489) citygml_interior_building_installation{}.xlink_href —
= Categorized citygml_bounded_byd} dink_heef test_integer_att xml_buffer
= Embedded Transformers :hm:::::;t‘:‘i{__::lgxnnk_h.é test_measure_att wrnl_buffer
EF FME Hub citygml_consists_of_buiking_part{ b odink_href test_measure_att_units xml_buffer
| = Recent (10) ciygml_address (hdink_bref test_real_att xml_buffer
test_date_att
Q, Search Results t:t:'me;a_an test_string_att xml_buffer |
EED R test uri att xml buffer " |
test_messure_stt_units |
e + — 2 v = x % B 0 [Q Fiter | &2 select ai 1
test_string_att |
test_uri_att |
|_id
orl gt @ Hep | applyto.. Concel | | |
21 & € L
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DOmpb.u X

Mew Open Save Run Stop Cut

Mavigator g X

HOe~ ke e q

Start X

ESICREY

Copy Paste Unde Redo | Select Pan ZoomIn Zoom Out

Main X

B O 2 8 &

Extents Maximize Ful Screen

=F
=
£

Reader  Writer

Transformer

- ] X

Annotation  Bookmark

[ GEO3014_Alderaan [CITYGML]
E Transformers (2}

B Bookmarks

ﬁ User Parameters (23)

fa Workspace Resources

f@ Workspace Parameters

Q, Workspace Search...

Transformer Gallery F X

= ANl (489)

=7 Categorized

3 Embedded Transformers
! FME Hub

2 Recent (10)

Search Results

£z

~
— |
B e
gl id
% FME Data Inspector - 2020.1 - ] =
File View Camera Tools Window Help
~ T % G
EEO0 B @ C mAoAOPE @ I ¢ & .
Open Add Close Save As Save Selected  Refresh  Stop 2D | 30 Table Slideshow = Measure  Orbit Select Pan
Display Control g X viewl X Feature Information g X
@)PB"’H"‘J Gl 23 —+{Bulding ﬁ{@ v O view1(24) Property  Value "
~ [ inspector [F...(24) Featu..  Building
FH BuiL.. (23) Coordin... EPSG:28392
@ City... (1) Dimensi... 3D
Number... 60
Min. 0,00
DG“’"‘E”M 2 Max..  10,10,125
v Attribu...
_ city.. habitation
(Bresoa T
city.. 2019-11-17
city.. cityObjectMem...
T — . city... resident..
Geometriesof a Feature are iy
. . . cty.. 0
included in the corresponding city..
. . city.. 15
reader and can be visualised ciy.. m
. city.. gabled roof
directly e ERE
Features Selected: of23 i

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 FAN id_building_02 fme-gen-a28557f... cityObjectMember _
- 00 Errors =+ (=) M0wamnings = @mform EN id building 03 |fme-gen-a28557f... cityObjectMember _“
< >

105
106 Total Features ERead |Q in | any column - 23 selected / 23 row(s)
107

[Q ~]C' | 108 B V| ——— EPSG:22092 METER
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% FME Data Inspector - 2020.1

C mHOH

File View Camera Tools Window Help

[ =+ B~ T

OE0 B @

Open Add Close Save As Save Selected  Refresh Stop i)
Display Control &2 X vewl X

A [ view1(24)
v [ inspector [FF5]1(24)
FH Building (23)
@ CityModel {13

Table View

=

30 Table

Slideshow

— - =
BT o &) & o Q ™ Y ¥ .
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 El)
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)

ﬁ IFMEAggregate (Multiple Geometry: 2 Geometries)

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

Attributes of a Feature

The arrows show the "particularly
relevant” feature attributes

>

Features Selected: oFl “
8 x

|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 i <missing> This is Building 1 Snoke's Palace  2019-11-17 <n
2 id_building 02  fme-gen-a28357.. http:/fwww.opengis.n... cityObjectMember sing> <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)
bk =e=e=e=== Ve == EP5G:28992 METER

Save selected data to a new dataset
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“# FME Data Inspector - 2020.1
File

OED @

Open Add Close

View Camera Tools

Display Control

Save As  Save Selected
g X

Window Help

=

C m HOH

Refresh Stop 2D | 3D Table Slideshow

View 1 X

v [ [0 View1(24)
~ B inspector [FFS] (24)
FH Building ( 23)
FA CityModel (1)

Table View

| inspector [FFS] - Building

Geometry/(ies) of a Feature

Here we have an aggregation of geometries

LoDO and LoD1

e same feature has multi

Measure

BT

ple.g

o &0 &

Orbit | Select Pan  ZoomIn  Zoom Out

e 9@ B Y9 »
Zoom Selected  Zoom Extents | SelectNo Geometry Filter Mark — Background
Feature Information g X
Property Value
iFeature Type Building
Coordinate System EPSG:23992
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
£ >

Features Selected: oFl i b
T X

~ | Columns...

eometriest

gml_id gml_parent_id citygml_target_uri citygml_feature_role ature_role_attr_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)
X |- = VE === EP5G:28992 METER
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# FME Data Inspector - 20201

File View Camera Tools Window Help
_— T | o :
SE0 B @ C mHpbHE @ fH @&l e o @ i Y & »
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
A [ View1(24) Property Value 2
~ |2 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>
‘ ~ i 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) lodOFootPrint
. gml_geometry (encoded: UTF-16LE) MultiSurface
M u |tISU rface—> Face(s)> POIygon gml_id (encoded: UTF-16LE) id_lod0_MultiSurf_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 il 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 ¥
< >
i

By the way: do not be fooled by-thes-«: [«

Table View H H H H F X
visualisation! You see a triangulated mesh,
| inspector [FFS] - Building B 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 ~ 23 row(s)

25

R EP5G:28992 METER
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% FME Data Inspector - 2020.1 - O *
File View Camera Tools Window Help
[ s = — -~ f R =
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 B inspector [FFS] (24 ~ ﬁ 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 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 — Yes
" . " . Orientation Left Hand Rule
The arrows show the "particularly relevant” geometry attribUteS . 44 soundar: irmetine 5 coordinates v
. . < >
In FME, they are ccallegeometry traits (or properties) evirce seeced: [ oft « o
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)

EP5G:28992 METER
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## FME Data Inspector - 2020.1 - m] X
File View Camera Tools Window Help
[ = =+ 3 T % i By
OO0 m ¢ C B AHpeE B [ W& 6 q X T .
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=
i 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 ‘ A MEPcyoms
hlerarch . MName (encoded: UTF-16LE) exterior
y' ~ Geometry Traits (2)
BR S |d> C t S f F P I citygml_lod_name (encoded: UTF-16LE) exterior
epSoli ompositeSurface Face(sy> Polygon aml ceometry (encodeds UTF-16LE)  Lnearing v
< >
Features Selected: ofl 4
meve. ANA the geometry traits (or properties). o 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 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
Mew Open Save Run Stop  Cut Copy Paste Undo Redo

Navigator & X Start X Man X

DS E>.m XO0Os™ kD S

Select | Pan  ZoomIn Zoom Qut

le g

» @ 3 2

Extents Maximize Full Screen

B8 8 O B0

=

Reader wWriter Transformer Annotation  Bookmark

[ GEO5014_Alderaan [CITYGML]
g Transformers (7)
~ Disabled Transformers (2)
Building [Inspector]
CityModel [Inspecter]
B Bockmarks
~ ﬁ User Parameters (23)
{Q Published Parameters (1}
{% Private Parameters
{% FME Server Parameters (22)
fé Workspace Resources
@ Workspace Parameters

{8k 1 = |CityModel

[3s] tvd:jecﬁ;roup.{';}}

&3

@)D Building

Q Workspace Search...

23

Buildng 488

I+ GroundSurface 453

12
AppearanceSetier {5
Geometry’

24 —
»Roofiurface  {il— o

> Output

Transformer Gallery g x

=5 Al (489)
= Categorized

E'_i‘ Embedded Transformers
S FME Hub

= Recent (10)

Q

Search Results

>—
() Wallsurface ﬁ;_\
as |

To visualise the LoD2 thematic
surfaces, you need to connect
inspectors to the respective
readers

(The appearance setters are
added here only to simplify the
visualisation in the next slides!)

Q ~]C |«

<
Translation Log x
< @oerars = = Mowamnings =+ @informaton W I= 3G I &
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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File View Camera Tools

SEO @
Open Add Close Save As

Display Control 8 X

Save Selected

v O views(ed)

~ B inspector [FFS] (24)
HH Grounds... (12}
FH RoofSurf... ( 24)
FH wallsurf... (48)

Table View

Window Help

Refresh Stop

View1l X

View 2 X

And the geometry traits

=

Slideshow

View 3 X

Bl

Measure

For the LoD2 WallSurfaces, you can see the
attributes and the geometry hierarchy:
| MultiSurface-> Face(s)> Polygon

% FME Data Inspector - 2020.1

C m ot

2D | 3D  Table

®‘ 6\ ®\ E‘k Y ﬁ »
Pan ZoomIn ZoomOut Zoom Selected Zoom Extents  SelectNo Geometry Filter  Mark Background
Feature Information F x
Property Value
~ Attributes (15)
citygml_feature_role (encode... boundedBy -
citygml_level_of_detail{0} (encode.. 2
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 ()
‘ ~ [i]] 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>
? ~ 8 Area: IFMEPolygon
Mame (encoded: UTF-16LE) exterior
v Ganmabn: Teaite 191 A
< >

Features Selected: oft 4

g x

~ | Columns...

gml_i ent_id city: 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)

: EP5G:28992 METER
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% FME Data Inspector - 2020.1

File View Camera Tools Window Help

SEO @

C mHpePE @

B o &y 6 o Q B TV 7

Open Add Close Save As SaveSelected Refresh Stop 2D 3D Table Sldeshow  Measure  Orbit | Select Pan ZoomIn Zoom Qut  Zoom Selected Zoom Extents  SelectNo Geometry Filter  Mark Background
Display Control B X | Viewl X View2 X View3 X Feature Information a8 x
v MO views(24) Property Value
~ 4 B inspector [FFs] (24) v 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 * @ Ares: [FMEPolygon
. . Mame (encoded: UTF-16LE) exterior
attributes and the geometry hierarchy: ¥ Farmatn T 1 v
- < >
MultiSurface-> Face(sy> Polygon Featresselecet [ of 1 ¢+
Table View g x
A d:thi e t t ,t V| Columns...
gml_ldr] qeml_grggﬂm ecit!gx_tmgg:!\rws 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)
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0.1

OEImol Tiation -

0B4Imps tation | cors: ¥

log4impiicitRepresentation

ogimpictRenresentaton *2)

et Geometry O [ [

<<Featres>

|Id|r|g|r|shllzahon

T <=zaomety=- J= Bul
ocdGeometny __| gmi-:_csomerry [ lod3Geometry i Prrp———
g - |+function : gmi:CodeTyp

1 [ loazzzometry

+U5308  gMI-CodeType

= /. outesBulidinginstaliation

==<Fedlures=
IntBulldinginstallation

+ciass : gmi:CodaType [0.1]

L= {+nanction : gmi=CodeType [0..7]

+U=age - gmizCodeType [0

nenorBuldnginstailat

roominstallaton /

L= =<<Feature==>

BulldingFumniturs

class - gmi-CodeType 0. 1]
[+function : gmi-CogeType [0
+usage : gml:CodeType [

* /M interiorFumitne

0.1 \)

<=Featre=>

+usage : gmiCodeType [0.7]

ad "

0
Iod45oilg -
Q.1

<=Featune=
AbsmracrSurian

+ofags | gmizCodeType |

+unGction - gmi:CodeType -

+usage © =r'|| CodeType [0.7]

+yEaTCICONSITuCEON - X5-gYEar jO._1]

+yearCfDemolition : »s.,YEa || et

HDOMMype - gmiCodeType [ S

+measiredHeight - gmi-LengihType [0..1]

+st und - x50 Tteger [3.1]

+st nrsyssemc;r:ma ¥s-nonNegativelinteger [0..1]

+storeyHeightsADCVaGoUN - gl MeasureCrNulILIEEType [0..1]

+storeyHeightsBalowGround © gmi:-MeasureOmulListType [3.1] F—

<<Faanle>
BulldingPart |*.

consksisOMBUldingPant

odi Temainintersacion
odZ Temainintersacion
iod3 Temarnintarsaction
odd Temainintersacion

~GaomeTy>=
gmi::_Solid

01
<=eomelry==
| gl MuttiSurtacs |

IocENuIICUrve

D..11]"- 0.1 0.1

locd NS urTace A L
lod3MultiSurtace oEEMuESutace gmil::MultiCurve

lodaMultiSurtace _mmm.:raca‘

boundedBy 7 |  boungedEy
T —

. boungedEy

o - boundedEy

[ I
e <<Faalire=e

I I 1
<<Featune=> <<Featme=> =<Fealire== =<Faatura==

ReofSurface

CallingSurface InterlortaliSurtace FloorSurface

I
<<Feature=
face

<<FEdllme>> <<Faaure=»
OuterCellingsurfacs OuterFloorsurface
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—<FEame=> +yeandfDemoltion © xsgYear j0.1] =
Bullding Fumiturs +HOOMMype - gmibCoseTyne [0.1] [
+Ciass - gmi-CodeType 0. 1] +measwredHelght - gmi-LengihType [3..1]
#MICHon ; QMi-COtETYDE [0..7] +sioreysAboveGround - xsononMegativelnteger [3..1]
+usage - gmi-CodeType 17 +EioreysBaiowGround | xsznonNagativelmbeger [0..1]
- +sioreyHelghtsADovaGroUNd © gmi:MeasureDmuILIS TR [D.1]
= S\ Int=rorEumhere +sioreyHelightsBalowGround : gmi-MeasureOriulListTyps [D..1]
o1 \'} =aFagiures== =<=Faglure=:
<<FEdille>=> Bullding BulldingPart
Rioom
+olass - gmi-CodeTyps [0.1] consisECMEUldingPart
+funcion : gmik:CodeTypss [O.."] Inberiorfoom
HiGage: - gmi-CodeType [1.7] Tod150H TodIMUMS T ase odTTemanIntErsaCion
a1 i ) ledZMUIS uTace odITemarintareacion
| Tod350H lod3MuiSurace | | loddFootPring o3 Temanintersacton
loda-Sold lod4MutiSurace odlRoofEdgs oddTemanintarsacion
oW o1 W PR
. —Gaomeyes —Gaomeinos IocZ i ures
== gmi::_Sold gmi:-MutiSurfacs lod3MuitiCurve
2.1
0.1

<<Feallre==
_Opening

-\:-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

MultiSurface-> Face(sy> Polygon

File View Camera Tools Window Help
— e e = e = -~ :
D%E @ LE C .&Jﬁaﬁ 3| R G* & 9 28 Bk Y v »
Open Add Close Save As SaveSelected Refresh Stop 2D 3D Table Sldeshow  Measure  Orbit | Select Pan ZoomIn Zoom Qut  Zoom Selected Zoom Extents  SelectNo Geometry Filter  Mark Background
Display Control B X | Viewl X View2 X View3 X Feature Information a8 x
v MO views(24) 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 for the the LoD2 RoofSurfaces. YOU~ & aces: ruepoiygon
. . Mame (encoded: UTF-16LE) exterior
can see the attributes and the geometry hierarchy: ¥ Farmatn T 1 v
< >

Features Selected: oft 4

Add a dataset to the current view

Table View g x
Azzd:th: face t t ,t V| Columns...
gml_ldr] gml_greng:l citygx_target_ur\ 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 .. <n
3 id building 3 a.. id building 03 http://www.openais.n.. boundedBy <missing> <missing> This is GroundSurfa.. GroundSurface .., <n¥
< >
‘Q in |any column ~ 12 row(s)

EP5G:28992 METER
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DemRP>P.m XD O™ RS &

New Open Save

Navigator

Run Stop | Cut Copy Paste Undo Redo
g x

Select Pan  ZoomIn

Start X Main X

Zoom Dut

E Bookmarks

ﬁ User Paramety
fa Waorkspace Re
@ Waorkspace Pa
Q Workspace 5S¢

f_j GEO5014_Alderaan [CITYGML] | [
Transformers -E]

Writer

Format: | CityGML ~ ‘

Dataset: ’WL \alderaan_data\GEOS014_Alderaan_out.gml | 4%1 hd

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

FME Hub
Recent (10}
Q, Search Results

=
=
E}
=

Embedded Transformers

<

Translation Log

>, °0Errors =

- A 0 Warnings =

@Infcrmaﬁon ‘E

143 Translation was SUCCESSEUL

148 END - ProcessID: 11244, peak process MEMOry usage

-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:

Help {?i Presets ™

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 =

™
Bookmark




fuoerr CityGML writer

3Dgeoinfo

A Suggestionturn output validation ON (at least at the beginning!)
A GMLsrsNameis composed of information regarding the horizontal AND the vertical

Sample dataset datum (we are dealing with 3D data)

Introduction i urn:ogc:def.crs,cr&PSG28992¢rsEPSG::5109

Good habits

Reading CityGML ’ \

Writing CityGML Horizontal datum Verticaldatum

Good habits 2 Amersfort / RD New Normaal Amsterdams Peil
Appearances https://epsq.io/28992 https://epsg.io/5103datum
Implicit Geometries

ADEs

A Pretty print allows you to write nicely indented XML using tab spaces
I Suggestionturn it on!

36
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Navigator

MNew Open Save Run Stop

g X

Cut Copy Paste Unde Redo

Start X Main X

|Dﬁﬁbvl%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

bBul\dlrg

gl 23

. I+ GroundSurface {3l 12

DRuuFSurfacE {8 24

pWalSurface - 48

<

#" 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

|1 B IntBuildinalnstallation

v

|Q Filter

| [m] select all Sorted

OK 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:

0.5 seconds. (CPU: 0.33 user, 0.283 system)

16 Mapping File Generation was SUCCESSFUL
17 END - ProcessID: 1371€, peak process memory usage:

42240 kB,

CUFEENT Process memory usage:

42240 kB
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New Open Save Run Stop
Navigator g x

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

File Edit View Readers Transformers Writers Run  Tools Help

DER P>.m XO O kD E S

Cut Copy Paste Undo Redo || Select

Start X Main X

Pan ZoomIn Zoom Qut

B0 0 B 58 F

Extents Maximize Ful Screen

-

Writer Transformer  Annotation Bookmark

[Fe GEO5014_Alderaan [CITYGML]
-‘E] GEQ3014_Alderaan_out [CITY...
E Transformers
B Bockmarks
A4 {& User Parameters (24)
@ Published Parameters (2)
{:% Private Parameters
{% FME Server Parameters (22)
fa Workspace Resources
f@ Workspace Parameters
Q Workspace Search...

Transformer Gallery g X

= Al (489)
# Categorized

E'_s’ Embedded Transformers
=¥ FME Hub

= Recent (10)

Q, Search Results

<

A

I GtyModel & 1 (b OtyModel @

> GtyObi =) 1 ::\bctyciiademjp-{:}@]

@ > B 12 =0 -f:‘i

bRnn‘ilrfn Er 1 4 b RecSurface ’cjs.

t voila!
DWaIISurh:\e e 4 £ wallsurface ::).
~

€
Translation Log 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
153
154 Building 23
155 CityModel . . 1
156 Catyopyectezou The validation was L
157 GroundSurface . 12
158 Roofsurtace carried out successfully =
159 WallSurface 48
160
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
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u Dhgagugiaro\Documents\ Teaching\GEQ5014-2020% Lectures\FME- CityGML\alderaan_data\GEQ5014_Alderaan_out.gml - Notepad++

Window 7

PERE® EED KB B

File Edit Search View Encoding Language Settings Tools Macro  Run
cHHERLa&I /I BRh 2e(ny *%|BE

= GEOB014_Alderaan_out.gml E3 |E GEO5014_Alderaan.gml .JI

Plugins

=4 1

OUTPUT

Sample dataset
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<core:cityOkbjectMember:
<bldg:Building gm ="id building 01">

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

E

a

[ IS NN

o

0

4
4
4
4

WMo

44

<core

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

<gml :MultiSurface gml

<bldg

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

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>

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

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

scoreyHeightsiboveGround uom="m">3</bldg:=storeyHeightshbovesround:>

lodOFootPrint>

:id="id building 1 footprint multisurf 1"
<gml:surfaceMenber:>
<gml:CrientableSurface
<gml:baseSurface x1
</gml:0OrientableSurface>
</fgml : surfaceMember>

srsName="urn:ogc:def:crs,crs:EPSG: :28992,crs:EPSG: : 5109" srsDimension="3":

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

<gml:Solid gml:id="id building 01_lodl Solid 1"

srsDimension="3">

srsHame="urn:ogc:def:crs,crs:EPS 128992, crs:EPSG: : 5109"
<gml:exterior>
<gml:CompositeSurface gm
<gml:surfaceMenber:
<gml:Polygon gml
<gml:exterior>
<gml:LinearRing>
<gml:poslist>0 0 0 0 10 0 10 10 0 10 0 0 0 O D</gml:posLisc>
</gml:LinearRing>
</gml:exterior>
</gml:Polygon>
</gml:surfaceMember:>
<gml:surfaceMenber:
<gml:Polygon gml
<gml:exterio
<gml:LinearRing>
<gml:poslist>0 0 0 10 0 0 10 0 12.5 0 0 12.5 0 0 O</gml:posList>
</gml:LinearRing>
</gml:exterior>
</gml:Polygon>
</gml:surfaceMember:>
<gml:surfaceMenber:

d="id building 01_lodl_ CompSurf 1">

="id building 01 lodl Polygon 1":>

id="id building 01 lodl Polygon 2">

<gml:Polygon gml
<rml

id="id building 01 lodl Polygon 3">

rexterinrs

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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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\Decuments\ Teaching' GEQ3014- 20200 Lectures\FME-CityGML'\alderaan_data\GECQ3014_Alderaan.gml - Motepad++ I N P UT — ] »

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>

70

— This is an exemplary set of generic attributes attached to a Building BEGIN —->
<gen:measursAttribute name="test_measure att"> thera”y.“lost |n transla‘tlom
<gen:value uom="m*2">134.45</gen:value>
</genimeasurehttribute>
<gen:uriAttribute name="test_uri_att":> . .
<gen:valus>https://www.brickset.com</gen:valus> The generlc attrlbutes have not
<fgen:urikttribute> R .
<gen:intAttribute name="test integer att"> been ertten tO the neW flle
<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 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 — <mml texterinr:

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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.
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.
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Window 7

EEAE=| EEDNRED

File Edit Search View Encoding Language Settings Tools Macro  Run
cBEHERLHA sk et @%|EE

EGEOEDH Alderaan_out.gml E3 |E GEO5014_Alderaan gml .Jl

Plugins

= 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>

name="test date att">

<gen:datehttribute
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>

1z H <gen:intAttribute name="test_ integer att"> N R

20 <gen:value>12¢/gen:value> 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"
on="3">

wow
-

o

T T A T )

Wby O
|

srslame="urn:ogc:def:crs,crs:EPSG: : 28992 , crs:EPSG: : 5109"

srsDimensi

44 <gml :surfaceMember>

45 <gml:CrientableSurface

46 <gml:kbaseSurface =1

47 </gml:OrientableSurfaces
8 </gml:surfaceMenber>

49 </gml:MultiSurface>

50 </bldg:lod0FootPrint:

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

INS

exXtensible Markup Language file : ines: 3, : : : 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,

[ 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

{9“&

E.; » CityObjedGroup {0t[= 1

&

> Building 23

E‘ » GroundSurface 45:[> 12

@ @ @

@.DRoofSurhce o> 24

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
definitions from an existing dataset (e.g. your input file)

] 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

LY _ t + E E

Extents Maximize Ful Screen
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i [ S~ I S S

[} —
DDHD-.‘:)(:@U“”*@@K eﬁ—.+
New Open Save Run Stop  Cut Copy Paste Unde Redo | Select Pan ZoomIn Zoom Out Extents Maximize Ful Screen Reader Writer
Navigator 8 x| Stat x Man x
& GEO5014_Alderaan [Cl... "
F Transformers
B Bookmarks DCitVMOdEI 2 1
{8 User Parameters (23) # Import Writer Feature Types X
[B Workspace Resources » CiyObjecroup 0 1 Reader
) Workspace Parameters Format: |QWGML V|
Workspace Search...
a I>Bu||dmg {‘% 23 Dataset: }CithML\aldaraan?data'\GEOSD147»!Ideraanfout.gml| - ™
Parameters... Coord. System:
[)GmundSurface B> 12 Hep - oK Cancel
> Select File *
bRoofSurﬁ:ce -’,§} 24
4 < FME-CityGML > alderaan_data v |®| | Search alderaan_data »
Organize » MNew folder S 4 ] e
bwallsurhce Bl 48 [ Documents A Name Type
& Downloads B GEOS5014_Alderaan.gml GML File
=/ Pictures EGEOSDMﬁAIdaraaniout.gm\ GML File
L Google Drive B 6E0S5014_PowerAlderaan_20200805.gml GMIL File
GitHub
wWww
GEO1002-2020
GEQ35014-2020
Transformer Gallery 5 X alderaan_data
= All (489) FME-CityGML
= Categorized Lectures
=¥ Embedded Transformers
— Dropbox
=+ FME Hub
T Recent (10) B2 mhis P
Q Search Results = Documents
B moto gi@) wla )
| File name: | GEO3014_Alderaan.gml V| CityGML Files (*.gml *xml *.gz) ~
v
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Do @b XEOnA(Koa

+ —= |
a oL 4 e 0O @ & 8 .
New Open Save Run Stop Cut Copy Paste Undo Redo | Select Pan ZoomIn Zoom Out Extents Maximize Ful Screen Reader Writer
Navigator § X Sm@art x  Man x
B GEO5014_Alderaan [Cl... A
=] GEO5014_Alderaan_out... & Feature Type x |
'E Transformers CityModel &2 ; 1> CiyModel &5 @ |
= 2ook - {8 Parameters U User Attibutes I Format Attributes I
ookmar
v {§ User Parameters (24) Atirbute Defrtien I
& Published Parameter. W ) Automatic @) Manual () Dynamic
& Private Parameters _'E a8 %4 )
e s
@ FME Server Paramet... uilding = L L Wid-. | Precsi.. | Val. w Building T .E
B Workspace Resources P citygml_storeys_below_ground xml_uint64 © ppamlid :
i B oml_parent.id
s Workspace Parameters @ b citygml_storey_heights_above g... xml_buffer e P
Q Workspace Search... B citygml_storey_heights_above_g.. xml_buffer P citygml__ure_rde
B citygml_storey_heights_below_g.. xml_buffer B citygml ..tr_name
citygml_..attr_val |1
@ B citygml_storey_heights_below_g.. xml_buffer ﬁ Sl ';|
P citygml_outer_building_installati... soml_buffer _ Bfaml_name
b citygml_interior_building_install... xml_buffer PR citygml_ nonoa'{e"
B citygml_bounded_by{}bxdink_href  xml_buffer [ Eierl WEEE
e externa...ct.name
wallSurface 1] B citygml_level_of_detaill} senl_buffer 'C e
B citygml_interier_room{}adink_href wml_buffer P externa.. nSystem
B citygml_consists_of_building_pa... xml_buffer B citygml_.ink_href
. " Bt citygml_..._terrain
b citygml_address{}.xlink_href uml_buffer P e
test_integer_att Bt cityam|_dlass
. . Bt citygml . deSpace
v
:.m\ buffer
= B citygml .. .deSpace
Transformer Gallery 8 x P Wareilees
& aio s
= - I cityaml _.. truction
= Categorized et uratt o
‘= Embedded Transforsgrs . . . . {citygml_roof_type
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Zrecent i) DATA TYPES still need to be adjusted maninally o Gognl s
Q Search Results P cityaml __ground
P citygml ..._ground
Help = Apply to... ) OK Cancel L citygm| __ground
BEWARE: The default value (xml_buffer) will generate only STRING &ssn-z.ms
- B citygml ..._ground
‘ B} dtygml..d_units
B citygml _...ink _href v
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3Dgeoinfo

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

Sample dataset I Not an official approach, jus§iorgio's path to (FME) happineks

Introduction
Good habits A In order to separate different geometries associated to the same feature (e.g. a building

Reading CityGML  You can disaggregate and filter them, and afterwards aggregate them again
Writing CityGML

Good habits 2 A You can extract geometry properties/traits withGeometryPropertyExtractarThey will be
Appearances added as normal attributes

Implicit Geometries

ADEs

A You can set geometry properties/traits withGeometryPropertySetter Refer to the UML
diagrams to find out the exact value of thiéygml lod namaeattribute.

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

A Do not be stingy oGeometryValidatos! They help "cleaning up" and correcting issues in
geometries

a7
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& GEO5014_Alderaan [Cl...
% GFO5014 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 Buiding “mﬁ

Keep only the gmi_id
and rename it e.g. to
gml_id_building, e.g.
to avoid conflicts
with the gml_id of
the geometries

% &) is

Transformer Gallery -

= All (489)
= Categorized

.bknd&ﬂate i
= Embedded Transformers

WalSurface {31
S FME Hub @

= Recent (10) F
Q Search Results

Remove geometries

———{GeametryRemaver ;.

This is the "attributes” line

Aggregate attributes and geometries
again grouping by the gml_id

[

L b
i T

frrr)

N\

This is the "geometries line"

{pagregatnr &) o{» Buding @ )

Rename

omLid buldng

ME happiness)

N\

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

N gml_id_building
Youns > back to gml_id

When working with Features that have attributes and geometries, trys=@
to deal with attributes and geometries separately.

» b RoalSulae :Q'

Whufae {0
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D& @R ».

mXDO=s kO &

6,

L] - 1% | = + D E
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
=
! i Aggregator [Aggre... E > Buiding e 2
= AreaCalculator [Are... > Qups 23 Jrggmgator ) | —
n i
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_ld_bU"dlng; e.qd. /Rsﬂmer B T groundS. xefe 2
= Bookmarks to avoid conflicts = ~ TdUroae > Repmed I
L . 2L i bk
| ~ & User Parameters (24) W}.::h the gml_id of L 23
i t eometries » disoid S——
{a Published Parameter... g #" Deaggregator Parameters X _
{3 Private Parameters
Transformer
& FME Server Paramet... ‘__'_
(E Workspace Resources Transformer Name: |Deaggregator | = Rename o
[% Workspace Parameters Parameters i"llild_bl.lllldl_gg
Q Workspace Search... Mode: |Flatten One Level v ¥ el gmi_t
Split Composites: | No w| (™
E 5 Explode Instances: |No > T . R
L4 face 0}
. In order to separate different geometries
Transformer Gallery & x  Flatten )
= e associated to the same feature (e.g. a
= All (489) E)—\D Rodsfee -
& Categorized Y Atk Acamdsten building), you camnleaggregatend filter
= Embedded Transformers List Attribute to Explode: A h . h
¥ FME Hub Bl walbulae @) Accumulation Mode:  Merge List Attributes v| [+ t em USIng t e_geometry_name
= Recent (10) Conflict Resolution: | Use List Attribute Values — ~ | | ¥ attrlbute generated by th@eagg regator
Q Search Results )
Prefix: =
Geometry Name Attribute: -
Preserve Heerarchy
Help {li Presets ™ Cancel
Q v | C |« >
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“# FME Data Inspector - 2020.1 - m] X
File View Camera Tools Window Help
EED B C mhpEE I @& & § B Y9 »
Open Add Close Save As Save Selected  Refresh Stop 2D 3D Table Slideshow = Measure | Orbit | Select Pan ZoomIn ZoomOut = Zoom Selected Zoom Extents — Select No Geometry Filter  Mark Background
Display Centrol B X viewl X Feature Information a8 X
A 3 view1(46) Property Value 2

v B inspector [FFS] (46)
E Deaggregator_Deaggregated (46)

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

Mame (encoded: UTF-16LE)
~ Geometry Traits (3)
citygml_lod_name (encode..,
gml_geometry (encoded: UTF-16LE)
il id fencaded: HITE-1AI FY

~ fill Outer Surface: IFMECompositeSurfa...

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>

exterior

exterior
CompositeSurface

id huildina A1 1ad1 CamnQorf 1
>

Table View

Features Selected: of2 4

F x

|inspecbur [FFS] - Deaggregator_Deaggregated

~ ‘ Columns...

gml_id_building _geometry_name 0
1 T
: 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 . . .
6 idbulding 0 lod1Sold For each building, two geometries have been extracted,
] T e 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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(= = =+ =+ =k
DO R 8 XP O™ RO & Q g o o@B O 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
[ GEOS5014_Alderaan [Cl... . . I " i jes
Remove geometries This is the "attributes” line Aggregate a_ttnbutes and geometries
=] GEO5014_Alderaan_out... again grouping by the gml_id
\[~ F Transformers (10)
B Aggregator Aggre... | |(BEE8——— o) ') T -
T AreaCalculator [Are... (b fogregate [ !
‘E' AttributeFilter [Attri... 23 .
= Deaggregate Filter them
= AttributeKeeper [Att... geometries
E AttributeRenamer [... Nt R
T AttributeRenamer_2... . v Cutput Eneagg-egﬂnr { atbute Fier &) AamaClustor ] ena.me .
'E' Deaggregator [Dea Keep Only b= gm|_|d [wr S i r (T ; ng7|d7bu|Id|ng
= ggreg and rename it e.g. to gm\ [ gmiid_buiding | t...ung b <Mising> a0 gml_id_buiding _\ back to gml_id
= GeometryPropertyE... | id buildi | _s=omery name | <Nl > _geometry_name 23 —
— gml_id_building, e.g. —— et anid
= GeometryPropertyE... to avoid conflicts - = e citygmi_lod_name e o
E GeometryRemover .| | with the gl id of i et e R
5 Bookmarks the geometries N 23 om e
||~ & User Parameters (24) Extract — ::ghhd_mm —/ ﬁu"fbﬁi"::;
& Published Parameter... geometry traits """—:’;:";'“"“‘-‘ {oroun=" srefrea)
& Private Parameters ;..T:u - ) - %' GeometryPropertyExtractor Parameters X
@& FME Server Paramet... S . Transformer
B Workspace Resources Transformer Name:
[# Workspace Parameters
Q. Workspace Search.. Geometry Part Selection
Parameters
Transformer Gallery 8 x Property to Extract: |Traits hdlhd
[> & A as9) (D
= i i Geometry Name Attribute: =
= Eatzgs‘:z:dT ; Prefix Extracted Trait with Geometry Name: |No v
= Embedded Transformers - —_ . .
=5 FiE rut @iwss=_ 3 You can extract geometry traits with @ | [reewosma [
; If‘ gml_id O
= Recent (10) GeometryPropertyExtractar
] citygml_lod_name O
Q Search Results
They will be added as normal attributes | + - » a o
Help {ri Presets ™ [s]'4 Cancel
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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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File Edit View Readers Transformers Writers

# *CTYGML — CITYGML (Untitled) - FME Workbench 2020.1

D& @R ».

Run Tools

Help

mX DO kO & 9

2 &

S

=¥ Recent (10)
Q Search Results

S G ) .
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...
o Orodal
4] GED5014_Alderaan_out... (Bl ot ! Eiet
=
v g Transformers (9) 'von.ds ) . P S mme
‘E' 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...
Y-~y |
F AttributeRenamer [... = “'Wg' 2 | Pogragae =) L,_—_-{bg:im.q
T AttributeRenamer_2... : (houe | %
-+ Qo operations :
'E Deaggregator [Dea... ' Deaggregate Filter them
T GeometryPropertyE... _L]eamatnes -
S GeometryRemaver [... %K—( fpbadhe 0 (—(“’m @) Rerl‘a'rl‘:l-&tiu'ld'
g 7 Deaggmgates] b <Empty> = ¥ Oulpd mi_ Jlelly]
5 Bookmarks (1) u b | W P el _\\ gacE to gml 'iEl!I
~ & User Parameters (24) { | eomety s | [::::Ew J e % _id
& Published Parameter... 'Vﬂ:!::nm E::':T", - Iapema A:{mmmg @}b
o bel = = hd
{3 Private Parameters ;ﬂ““’"““ e T ::'-r—
& FME Server Paramet... Keep only thf_' gmi_id . (remax J{?}‘ _— 4___,,/ S
[ Workspace Resources and rename it e.g. to o rta [roes_arstves
B Works o N gml_id_building, e.qg. i
. orkspace Parameters to avoid conflicts Diw —
Workspace Search... ; : | T .
Woarkspace Search... with the ng_Jd of (s + geometry traits
the geometries
._p Goundsrice 1) » GoundGinfac
Transformer Gallel F X H
e . You can group transformers in order to
= .@»w@e [ . . » Fosfauta
= Categorized reduce (visual) chaos in the workbench
= Embedded Transformers
: ) WallGurface
F FME Hub . b WallSurface
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& "CITYGML — CITYGML (Untitled) -

File

D& &R >.

New Open Save Run

Edit View Readers Transformers Writers

FME Workbench 2020.1

Run Tools Help

a =+ = =k
X OO~ kO & 9 5 a s o B B & E
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 GEO5014_Alderaan [Cl...
=] GEO5014_Alderaan_out...
~ B Transformers (9) e .
= 1 b ClyMadel €o>.

' Aggregator [Aggre...

= AreaCalculator [Are...
T AttributeFilter [Attri...
T AttributeKeeper [Att...

T AttributeRenamer [...

= AttributeRenamer 2...
'E Deaggregator [Dea..

T GeometryPropertyE...

E GeometryRemover [...

55 Bookmarks (1)
v & User Parameters (24)

&% Published Parameter...

& Private Parameters

@ FME Server Paramet...

s Workspace Resources
[# Workspace Parameters
Q Workspace Search...

Aggregate attributes and geometries

This is the "attributes” line
again grouping by the gml_id

Remove geometries

——( GeometryRemaver ()
[

@

&

| Geametry qperatians

p— )

(FErbummmae 2 o -

Transformer Gallery

g X

B o 5 You can group transformers in order to

= All (489)

=¥ Categorized
EF FME Hub

=F Recent (10)

Q, Search Results

Embedded Transformers

= reduce (visual) chaos in the workbench

pWalSudace Gl

2 N 1 Buikding z@ )
/ [ Rosregate. f—

T

¥ GroundSutace {3@
» b RooSulam :5:'
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Appearances in FME

A To remove an existing appearance you use an
AppearanceRemoverto add an appearance you
use theAppearanceSetterthe AppearanceStyler
gives you additional options

A If you are working with data that has no pegisting
appearance, and you want jughe Appearance
object, FME will take care of it automatically.

Sample dataset
Introduction
Good habits
Reading CityGML
Writing CityGML

Good habits 2 I You can set the parameter Theme Name (default:
Appearances FMEThemg

Implicit Geometries A If you are working with data that has one pre

ADEs existing appearance, and you want to keep it, FME

will take care of it automatically

A 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 théppearanceand
X3DMaterial(and/or ParametrizedTextureand/or
GeoreferencedTexturewriters (see later)

56

& *CITYGML — CITYGML (Untitled) - FME Workbench 20201
File Edit View Readers Transformers Writers Run  Toels Hel|

DE@b>.m X0 n A~

QOpen  Save Redo || 5
Navigator g x
v ] GEO3014_Alderaan_out [CITYGML] al [

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

{Q 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: Yes (Recommen d...
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

@ 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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3Dgeoinfo

A FME generally creates global appearances by default

A Appearance, X3DMaterid?arametrized Texturand GeoreferencedTexturare GML
Sample dataset Featured So

Introduction i You still deal with them witgml_id parent_id citygml_feature_roleand possibly
Good habits attribute_name_xlink_hreéttributes!

Reading CityGML .
Writing CityGML A Check the UML diagrams for reference

Good habits 2
Appearances
Implicit Geometries
ADEs

57
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in the settings of the reader

Add slink_href Traits from Geometry References: | Yes

® E 202
=S = + = Ii]+
[ 5 P.m XD O )& O e’ 4 o8B O & 88 T O .
Mew Open Save Run Stop | Cut Copy Paste Undo Redo | Select Pan ZoomIn Zoom Out Extents Maximize FullSceen Reader Writer Transformer Annotation Bookmark
Navigator F x Start X Main ¥
g Transformers
B Bookmarks
v @R User Parameters (22) G CityGML Parameters *
Fr S VT TS S
F Adc CityGML Schema Options
Reader Reader Driven by CityGML Schema: | Yes (Recommended) w
y Additional ADE Schema File(s): l:l | |7
W Format: |C|tyGML V‘
Validate CityGML Dataset File: |No ~
Dataset: IJ\.Le:thes\FME-CityGML\a\dEraanfdata‘\GEOSD 147A\daraan‘gm|‘ | [T t
Ignore xsi:schemalocation in Dataset:  No ~
Parameters... Coord. System: ‘ Read from source ~ ‘
Add XML Mamespace Prefix to Feature Types: |No -
STETERTE CityGML Version - For Importing Feature Types Without Dataset: | CityGML 2.0 ~
" H-+ .
(®) Individual Feature Types E: (O single Merged Feature Type B+ Max Atttributes Per Nested Attribute: |400
Help Cancel FME Schema Options
1 v Include Only Feature Types in Dataset
‘ ‘ Include Generic Attributes as Features Types: O
Include X3DMaterial, ParameterizedTexture and GeoreferencedTexture as Features Types:
To manually load the appearance Indiude Generi Atirbutes n FME Schera:
related readers, you tick this option | _
i ptions
w

LODs to Read: 0D 177LOD 27"LOD 3" LOD 47| | v

Transformer Gallery g x SRS Parameters
= Al (488) GML SRS Axis Order: | 1,2,3 v
Categorized Texture Coordinate Order to follow SRS Axis Order: |No (Recommended) ~
% Embedded Transformers
" FME Hub Schema Attributes
T Recent (10] [ use Search Envelope
Q, Search Results Help i3 Presets™ cancel
|
a |C

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

¢ CITYGML — NONE (Untitled) - FME Workbench 2020

P.m XD O™ %O & 9

Select Pan ZoomIn Zoom Qut

Cut Copy Paste Undo Redo

Start X Main X

[ro022] =

¢ s2 D0 D B8 E 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
f@ 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

Select all Sorted

Cancel

= Al 439)
= Categorized

3 Embedded Transformers

ouluul

FME Hub
Recent (10}

Search Results

59 @

~|C

100 features scanned
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@ 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
ﬁ Feature Types (8) W

) P CtyObjectGroup

|

1 {{ b CityObjectGroup {2}

@)

@

P> Building et

23 {-{ b Building {8}

@

@ I GroundSurface 45j0=

12 {1 b GroundSurface G}

&

I

@ 1> RoofSurface

24 {{ - RoofSurface 4ot

> WallSurface

=
&

@ @ @

48 -4 Wallsurface 4531

Transformer Gallery g x

= Al (489)

Categorized

) ol

Embedded Transformers
=¥ FME Hub

= Recent (10)

Q, Search Results

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

{:}(@ » Appearance  I0H

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

@ @&

®

(s omateral Tl

[a

# *CTYGML — CITYGML (Untitled) - FME Workbench 2020.1 - O
File Edit View Readers Transformers Writers Run  Tools Help
=S - + o = sh
DR P>P.m XxOOn R & & e’ 4 o@ O B 53 ¥ g
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 ~ -~
:h‘t. Coordinate System: <not set>
v @ Parameters —
&b CityGML Version: 2.0 & CtyModel e 1 {7 I CityModel Q,g,

Create a new workspace
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7 FME Data Inspector - 2020.1 - O X
File View Camera Tools 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 F 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 »
EPSG:28992 METER
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|

<<Feature>>
core::CityModel

<<Feature>>
core::_CityObject

A «

*

<<Feature>>
appearanceMember Appearance appearance
‘ +theme : xs::s1ring [0..1]
<<Feature>>
SurfaceData surfaceDataMember
+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

Sample dataset
Introduction
Good habits
Reading CityGML
Writing CityGML
Good habits 2
Appearances
Implicit Geometrie
ADEs

v (A View2(14)

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

Zoom Extents

Select No Geometry  Filter

x

[inspector [FFs] - x3DMaterial

~| | columns...

Appearance X X3DMaterial X

gml_id citygml_feature_role  citygr citygr gml.d gml_nar
2 id_SurfaceData_Footprint_Gray BACK Appearance Buildings_LoDO http... surfaceDataMember  <mi.. <mi.. <mi.. Surfacel]
3 id_SurfaceData_LoD1_Gray_FROMNT Appearance_Buildings_LoD1 http... surfaceDataMember <M., <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 <M., | <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 <M., | <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
Thecitygml_targetattribute is a list containing
the xlinksto the gml_idsof the geometries
RememberXlinksare prefixed with #
< >
a in | any column ~ 1 selected { 10 row(s)

~ 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

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
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|

<<Feature>>
core::CityModel

<<Feature>>
core::_CityObject

A «

*

<<Feature>>
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::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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& *CITYGML — CITYGML (Untitled) - FME Workbench 2020.1

File Edit View Readers Transformers Writers Run  Tools

Help

DR >.mXO O™ kO &

%

& o g o BE O

Transformer  Annotation  Bookmark

v o] GEOS5014_Alderaan_out [CITYGML]

ﬁ Destination CityGML Decument: Di\gagugiaro\Docume...

@ Fanout Dataset: No

:*:_ Coordinate System: <not set>

A @ Parameters

& CityGML Version: 2.0
@ ‘Writer Driven by CityGML Schema: Yes (Recommend...
& Application Domain Extension: Mone
{8 Add XML Namespace Prefix to Feature Types: No
@ ADE Schema File(s): <not set>
@ Max Atttributes Per Nested Attribute: 400
@ Character Encoding: Unicede 8-bit (utf-8)
@ Header Comments: <not set>
@ xsi:schemalocation: <not set>
@ Restrict Curves to Polylines: Yes (Recommended)
@ Remove Auto Generated GML IDs When Possible: Yes
& Use'core' Marnespace Prefix Ves
8% Texture subfolder: <not set>
@ Theme name: FMETheme
@ Validate Qutput File: Yes
@ Preferred Texture Format: Auto
@ Use xlink_href Traits for Geometry References: Yes
@ GML srsMame: urn:ogc:deficrs, crs:EPSG: 28992, crs:EP...
{8 GML SRS Auis Order: 1,2,3
@ Pretty Print: Yes

Mew Open Save Run Stop | Cut Copy Paste Undo Redo | Select |Pan ZoomIn Zoom Out Extents Maximize Full Screen  Reader  Writer
MNavigator F X Start X Main X
~ A

1 (1 CityModel f#
it i CityObjedGroup 42 @
{3}—/—4, > Building id,f
y

DCrtyDbjectGroup\'fu} 1

D Building @ e . — 1 AppearanceR emover
1> Output

I= Unmatched

Appeara...mover_2 5
(b Groundsufoce 542

DGroundSurﬁce SoEl —+

b Wallsurface ﬁs(@

b Wallsurface 4§63

r.{Appeara...nmaj— {:}J

P Qutput

@ Indent Size: 1 w
Transformer Gallery F X
= Al (489) Appearance  0:[- ~ Appearance » Appearance o
= Categorized @ i -E,_ ! _L{ = {:}(@
;Eigse:::dﬁamsformers @bxmmmmal £ 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
NBEY2OSNDL | yRX
@ V|C' |«
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w® CTYGML — CITYGML (Untitled) - FME Werkbench 20201

File Edit View Readers Transformers Writers Run  Tools

DER >.u X0 [0e

Help

k‘@@s@s— h S E';*

5 2

-

{“} Max Atttributes Per Nested Attribute: 400
@ Character Encoding: Unicode 8-bit (utf-8)
@ Header Comments: <not set>
@ xsi:schemalocation: <not set>
@ Restrict Curves to Pelylines: Yes (Recommended)
@ Remove Auto Generated GML |Ds When Possible: Yes
B Use'core' MNamespace Prefic Yes
@ Texture subfolder: <not set>
@ Theme name: FMETheme
& Validate Output File: Yes
@ Preferred Texture Format: Auto
@ Use xlink_href Traits for Geometry References: Yes
@ GML srsMame: urn:ogc:deficrs,crs:EP5G: 285992, crs:EP..
& GML SRS Axis Order: 1,23
@ Pretty Print: Yes
@ Indent Size: 1
& Replace Tabs with Spaces: No

@ Feature Types (8)

A E Transformers (8)

Appearance [Inspector]

E AppearanceRemover [AppearanceRemover]

E AppearanceRemover_2 [AppearanceRemover]

E AppearanceRemover_3 [AppearanceRemover]

E AppearanceRemover_4 [AppearanceRemover]
X3DMaterial [Inspector] v

Transformer Gallery 8 x

= All (489)
Categorized

Embedded Transformers
FME Hub

Recent (10}

Q, Search Results

=
=
Ed
=

-|C

)

i 1

1> CityModel

o )

b City Obj ectGroup ¢5} 1
I Building Bif— 23— AppearanceRemover {

[ Quiput
I> Unmatched

» GroundSurface 405 &

pRoofSurﬁ!ce 563 i

{= > CityObjediGroup 42 :
“Eb Building ;’gg.

Appeara...mover_2 re
{5 it S)
P> Output ~

> WallSurface 4§63

E{Appmra...nma_#

{}l[—( » WallSurface %}(@

1)
e

/—— Appearance

4

() povearance

p——b Appearance 0 @

pxzDMateria\ B
10
L X3DMaterial [

Xt St GKS ! LIISFNYyoOS

w2

@ @

~Lp X3DMaterial £

o5al

I YR

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 -~

l.j

o

S NA |

<Rejected>
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This section is still work in progress and will be added in future
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fuoeit CityGML ADEs in FME

3Dgeoinfo

A FME supports CityGML Application Domain Extensions (ADE)
A To to read and write ADE contents, FME needsc#ukfileof the corresponding ADE

Sample dataset & Both the CityGML reader and writer allow to select one (or more) xsd files, i.e. it is

Introduction : ) _ .
Good habits possible to work witmultiple ADEst the same time

Reading CityGML
Writing CityGML A |n principle, the same rules apply as with standard CityGML:

Good habits 2 g : -
Appearances I All new ADE classes that are derived fro@ML Featureclass are mapped to the

Implicit Geometries corresponding reader and writer
ADEs I Classes that extend existing CityGML classes via thalleal ADEhook
mechanism are "merged" with the corresponding CityGML reader/writer

A For example: Energy ADE _ AbstractBuilding properties are merged to those of standarc
Building or BuildingPart readers and writers

69
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# 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  Ann n Bookmark Autolayout Center Middle  Publish Republish Download
Navigator g X Start X Main X
= Transformers I
5 Bookmarks B Add Reade B 0GC 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 Ee— ErL T ‘ V‘ Validate CityGML DatasetFile: |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 ~
[ Reader/Writer Redirect ;
L Max Atttributes Per Nested Attribute: |400
e reb Caee
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
Y / T I % v
Eg _‘ b e X L] \i" *® A
. ’TJ - 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
Fa < “ L« Leca s aldera.. v o Search alderaan_data e e s
= ~ i Use Search Envel
= www A Name Date modified L
S |
il — Hel - oK Cancel
= 3DCityDB_pl [ Enerqy ADExsd . W= P G preets [ ok |
= Re GEQS014-200 - - 2,
Q% o B9 cosrs Ao b At | FME CITYGML READER with ADE
= e 12
[ This PC

2| Documents
v < >

4ditems 1 item selected 753 KB

1) Load the CityGML reader as usual
2) Select the file with ADE contents to read

Help Overview

¥|c

Translation Log

400 features scanned

3) Load the corresponding ADEdfile in the reader parameters
4) As usual, it's a good habit to turn validation on!!
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®c

D

] b.m X [

e,

Oer k& 6 o & S -

2 ™ i =2 & 8

03

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 .
2 oo FME CITYGML READER with ADE
{5 Werkspace Resources
v (& Workspace Parameters B Appearance
[& Mame: <not set> B Building h d d H d ”
(8 passnort: <nct e it The standard CityGML readers wi
[# Description 7 Construction H h h f h
%5 Tomon B DHWFacites pop up, TOGETHER with those of the
['5 Logging @ ElectricalAppliances AD E
(& Reader/Writer Redirect [ EnergyDemand
(8 Scripting Groundsurface
Q. Warkspace Search... 1 Household
s I I hem all
As usual, you can select them all, or
[ LayerComponent
LightingFacilities 1 k | d d
B viging pick only some, depending on your
[ ThermalBoundary
[ ThermalOpening
~ @ ThermalZone
D
) )
Transformer Gallery g x [Q Filter | B selectal [ Sorted )
=F Al (496) a 5
Categerized Cancel
7 Embedded Transformers T _ g x
EF FME Hub s 00 Emors (% (= A\0Wamnings (= @Inﬁ:rmaﬁon = 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
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File Edit View Readers Transformers

Navigator 8 x

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

Writers  Run  Tools Help

Start X Main X

DERP.a XO OB kDS

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

B 0 2 38 F ™

Extents Maximize Full Screen  Reader Writer Transformer Annotation Bookmark =~ Autolayout Center  Middle

Publish Republish Download

v [ GEOS5014 Aldersan_Energy ADE [.. A

Implicit Geometries s s

ADEs

12

~
{? Source CityGML File(s}: Di\ga.. .},
=&, Coordinate System: <not set> )
v 8 Parameters "“""‘9 &
£ Reader Driven by CityGM.. @ Here you go!
& Additional ADE Schema F..
8 Validate CityGML Dataset... ([Erowe= o
{8} Ignore xsischemal acatio... —
@ Ad XML Nomespace Pre. ”"'”“‘" v These are the FME readers that take
{8} Max Atttributes Per Nest... ) Secringpians G} .
& Addink e Tt e e — care of the corresponding ADE
&) LODsto Read: "LOD 0" "L.. ' .
€ GML SRS s Order: 1,23 Bre=s classes that are derived from GML
{Er? Texture Coordinate Order... b Hous =
B Nt st  — Feature
& Search Envelope (@Bl e &l
&} Featuresto Read =
= Feature Types (22) e
S Transformers (3) ." LgtingF e >
9 sookmarks Bromme G
@ User Parameters (1) .
i‘a FME Server Parameters |> RodlSuface 40 b
5 - e
~ (% Workspace Parameters
(B Name: <not sct> 9]
[% Password: <not set> s
(B Description " ol
(Bl © - hmatine CX :)
Transformer Gallery A x )
= All (496) (I
=7 Categorized .4
=5 Embedded Transformers
SF FME Hub (EL AP
EF Recent (10) .gmmm &
Q, Search Results .
v
<
Translation Log x
< @oeras =+ = Mowamings = @information =@ 5=
~
.
<
|Q V| C' Heb  Overview  Translation Log
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(% e

Save As Save Selected
a8 X

Open Add Close

| Display Control

v [ [T Vview 5 (108)
v [ inspector [FF5] (106)
HH EnergyDemand (93)
HH ThermalZone (12)
Hﬂ WeatherStation (1)

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

Look for example at theitygml_feature_roleand the
citygml_lod_namattributes. Check the UML diagram in the

| .nextslide

EnergyDemand X  ThermalZone X

c e HpEGE &

20 | 3D Table Sldeshow

Refresh Stop

View 5 X

ET

Measure

Here the Energy ADE ThermalBoundaries are shown

X i = Y
1|
] C* ®\ 6\ ®s L 7 [#|packaround map off |
Orbit | Select Pan ZoomIn ZoomOut ZoomSelected ZoomExtents  SelectNo Geometry Fiter Mark  Background
Feature Information g X
Property Value
Attributes (27)
citygml_feature_role (string: UTF-16LE) I boundedBy I

—

—

citygml_level_of_detail0} (string: UTF-16LE)
citygml_target_uri (string: UTF-16LE)

energy_area (string: UTF-16LE)

energy_area_units (string: UTF-16LE)
energy_azimuth (string: UTF-16LE)
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._refurbishment_measure{D}.energy_refurbis...
energy._refurbishment_measure{0}.energy_refurbis...
energy_refurbishment_measure{0}.energy_refurbis...

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)

~ iz IFMEMultiSurface (1 Part)

Mame (encoded: UTF-16LE)
Geometry Traits (4)
citygml_level_of_detail (string: UTF-16LE)
citygml_lod_name (string: UTF-16LE)
febrinne LITEC1RI Y

il nenmetne

3
http://www.sig3d.org/citygml/2.0/energy/ ...
70.71

m2

270

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,...

ThermalBoundary

Me_aggregate

fme_surface

[hisisathermal boundare obtained fro

E 2 ToTang 3
id_building_4_thermal_zone_1
0

0

CITYGML_1

CITYGML

xml_surface

surfaceGeometry

£
IsurfaceGeumEtry

IV

>

Features Selected: ofl 4

F X

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 LB === i == EP5G:28992 METER




g
TUDelft
3Dgeoinfo

Sample dataset
Introduction

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

74

AbsirmciThemsiZone

afeaturaTypes
ThermalZons

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

agditional ThemalSndgelvalue Measme [0.1]

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

&
 cyomlod_name |

+
+

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. - ¥
azmuth -Angle [0_1]
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

Agugiaro, G., Benner, J., CiprianoNeuyve| R., 2018The Energy Application Domain Extension for CityGML:

Screenshot taken from the UML diagram of the CityGML Energy ADE. More details in:
Enhancing interoperability for urban energy simulations.

Open Geospatial Data, Software and Standards, 201&8rihgerOpenUnited Kingdom. (open access)

https://opengeospatialdata.springeropen.com/articles/10.1186/s4098EB-0042y



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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Help  Overview  Translation Log

_— - + = *
OSSR P>.m X000 kD & & mie' g '@ B & ' O ™ e I
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
Navigator g X Main X
2 Strt X | Man % Feature Type x
v [@ GEO3014_Alderaan_Energy ADE[... » Ftﬁénau::mﬁ &
- B s —
{:?- Source CityGML File(s): D:\ga... & Parameters B User Attributes B Format Attributes
«at. Coordinate System: <not set>
v {8 Parameters Attribute Definition
8% Reader Driven by CityGM... Expos.. _Mame Jipe Wid... Precisi.,  ®
&} Additional ADE Schema ... energy_refurbishment_measure]}.enerqy_refurbishment_measure_energy_date_energy_date_of_event_energy_period_gml_time_pe... xml_xml
{8} Validate CityGML Dataset...
energy_refurbishment_measure{}.energy_refurbishment_measure_energy_date_energy_date_of_event_energy_period_gml_time_pe... xml_buffer
@ Ignore xsi:schemalocatio... furbich . furbich N dat dote of " " e | buf
B Add XML Nomespace Pre.. energy_refurhishment_measure{}.energy_refurbishment_measure_energy_date_energy_date_of_event_energy_period_gml_time_pe... xml_buffer
@ Max Atttributes Per Mest... energy_refurbishment_measure] }.energy_refurbishment_measure_energy_date_energy_date_of_event_energy_period_gml_time_pe... xml_buffer
{:} Add xlink_href Traits fro... energy_refurbishment_measurel}.energy_refurbishment_measure_energy_date_energy_date_of_event_energy_pericd_gml_time_pe... xml_buffer
{8} LODs to Read: "LOD 0" "L... energy_refurhishment_measure!}.energy_refurbishment_measure_energy_date_energy_date_of_event_energy_period_gml_time_pe... xml_buffer
B GML SRS Axis Order: 1,2,3 energy_refurbishrment_measure] }.energy_refurbishment_measure_energy_date_energy_date_of_event_energy_period_gml_time_pe.. xml_char 7
¥ Texture Coordinate Order. energy_refurbishment_measurel}.energy_refurbishment_measure_energy_date_energy_date_of_event_energy_period_gmi_time_pe... | xmi_buffer
B Metwork Authenticatio . ) . .
B search Envelope energy_refurhishment_measure{}.energy_refurbishment_measure_energy_date_energy_date_of_event_energy_periad_gml_time_pe... xml_real6d
earc|
@ Eeatures to Read energy_refurbishment_measure{ }.energy_refurbishment_measure_energy_date_energy_date_of_event_energy_period_gml_time_pe... xml_buffer
B Feature Types (22) energy_refurhishment_measure{}.energy_refurbishment_measure_energy_date_energy_date_of_event_energy_period_gml_time_pe... xml_uintb4
= Tansformers (3) energy_refurbishment_measure{}.energy_refurbishment_measure_energy_date_energy_dste_of_event_energy_period_gml_time_pe... xml_int64
E Bookmarks energy_refurbishment_measure{}.energy_refurbishment_measure_energy_level xml_buffer
& User Parameters (1) energy_refurbishment_measuref}.energy_refurhishment_measure_energy_level_codeSpace xml_buffer
—
B8 FME Server Parameters energy_refurbishment_measure] }.energy_refurbishment_measure_energy_description xml_buffer
['E Waorkspace Resources
energy_thermal_zone{}xlink_href xml_buffer
v f@ Workspace Parameters
(B Name: <not set> energy_usage_zonel}xlink_href xm_buffer
(% Password: <not set> energy_velume{}.energy_volume_type_energy_type xml_char 21
(% Description energy_velumelJ.energy_volume type_energy_value xmi_real6d
energy_volume(}.energy_volume_type_energy_value_units xml_buffer
Transformer Gallery ] =
-
= All (495) . . |
= V]
F Cotegorued In-case of ADE classes extending standard CityGML:'classes, properties
= —
S Embedded Transformers < -
£ FE Hub . _ simply added to the standard FME reader
= Recent (10)
Q, Search Results
Help

Example: Building reader, with additional Energy ADE properties and*
attributes (check the UML diagram in the next slide)

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

<>




%
TUDelft

BDQEOInfD «featureTypen
AbstractEnergySystem
+installedIn «featureType»
- + numberOfDevices :Integer [0..1] > CityGML_Core::_CityObject
_Site + model :CharacterString [0..1] 0..
«featureType» + senvicelLife :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 :

1 1 «ADEElement»
Read|ng C|tyGML _ AbstractBuilding - +usageZone Ab“fea":nype;
Rnd A <> ;‘ stractUsageZone

Writing CityGML + buildingType :BuildingTypeValue [0..1] 1 0.

P + congfructionWeight :ConstructionWeightvalue [0..1] +contains 0.*
GOOd hablts 2 + energyPerformanceCertification :EnergyPerformanceCertification [0..”] /]\

+ volume :VolumeType [0..7] 0..1
Appearances + isLandmaried :Boolean [0..1] HhemalZong deatureTypes
Im I|C|t Geometnes + referencePoint :GM_Peint [0..1] ® = AbstractThermalZone
p + refurbishmentMeasure :RefurbishmentMeasure [0..7] 1 0.
ADES + floorArea :FloorArea [0..7]
+ heightAboveGround :HeightAboveGround [0..7] +aggregatedBuildingConstruction «featureType»
AbstractConstruction
0.1

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., CiprianoNeuyve| R., 2018The Energy Application Domain Extension for CityGML: Enhancing interoperability for urban energy simulations.
Open Geospatial Data, Software and Standards, 2018&grihgerOpenUnited Kingdom. (open access)
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FME CITYGML WRITER with ADE

1) Load the CityGML writer as usual

=) 0GC CityGML Parameters X
~— “ CityGML Schema Opti
DER>. 8 X0 RO S O g g ovesmeoms Li
New Open Save Run Stop  Cut Copy Paste Undo Redo | Select | Pan ZoomIn Zoom Out CityGML Version: |2.0 ~ ownload
Navigator B X | sttt X Man X Writer Driven by CityGML Schema: |Yes (Recommended) v
(v B gosm{maew &8 Add X Application Domain Extension: |Other v ~
Source City
€Y Add XML Mamespace Prefix to Feature Types: |Mo v
. Coordinate  Writer
v @ Parameters Format: ‘OGC CityamL vl ADE Schema File(s): |\Tead‘|ing\GE05014—2021\Lecmres\Lecmre_3_maber\al\alderaan_data\Enargy_ADE‘xsd‘ .
Sl Dataset: | data\GEOS014 Alderaan Energy ADE._test write.gml | g - ax Attyibutes PerNested Atbute: [400 |
: 2 | _ADE_test_write. |
& validatt | poapeters. Coord. System: | Same as source v| n_ S Output File Contents
& Ignore ; Character Encoding: | Unicode 8-bit (utf-3] -
- E—— b o aracter Encoding: | Unicode 8-bit {utf-5) |
Header Comments: | | =
@ Max At Feature Type Definition: | Import from Dataset... v Ems{é}‘:
{E:} Add xli xsi:schemalocation: | ‘
{{:g LoDsti | Hep K Cancel | fand - Restrict Curves to Polylines: |Yes (Recommended) v
GMLSE )
& Texture Coordinate Order... Remove Auto Generated GML IDs When Possible: |Yes v
(u} MNetwork Authentication: ... N Use ‘core’ Namespace Prefix: |Yes v
{8 Search Envelope p Homehdd RG> Texture subfolder: | |
E-‘{;:u} tFEat-IIJ-rEs tu(;-?ﬂd |> [ e Theme name: [FMETheme |
eature Types
T Transformers (1) __ validation
E Bookmarks Validate CutputFile: |Yes v
@ User Parameters (1) bLiQ'\ﬁrng’lﬁﬁes{g-}
#8 FME Server Parameters Texture
Sfa Workspace Resources DO‘”"'"“ (g Preferred Texture Format: | Auto v
hd @ Workspace Parameters
B Name: <not set> , CityGML Optians
P di <not set>
g D?;":z;m" o v Dﬁnmmm i Use xlink_href Traits for Geometry References: |Yes v
- SRS Parameters
GML srsiame: |urniegcideficrs,crsiEPSG: 28992,crs:EP5G:: 5109
GML SRS Axis Order: |1,2,3 v
V¥ Formatting Parameters
Pretty Print: |Yes v
2) Define the file-with-ADE contents to write indent st [1 .
d d. d . H . Replace Tabs with Spaces: | Mo ~
3) Load the corresponding ADEdfile in the writer parameters 3 et ot esson K
4) As usual, it's a good habit to turn validation on!! [ [ —
- WP0Emrors (# = M0Warnings = (QInformation wii= 0 S
~
v
< >
Q ~|C THep | Overview  Transiatonlog
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You create only writers for those classes that are contained in a
certain CityGML file (example left), or lead ALL CityGML and ADE
writers if you leave the field blank (example right).

In any case, you choose the needed writers
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