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License

This presentation is licensed under the Creative Commons License CC

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

upon the material under the following conditions:

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

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

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

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


https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode
https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode

fubeit Brief overview of FME Form

3Dgeoinfo
* In a nutshell: FME Form performs spatial data ETL (Extract, Transform, Load)
— https://en.wikipedia.org/wiki/Spatial ETL
FME in a nutshell — In FME jargon: Reader(s) = Transformer(s) > Writer(s)
Readers andwriters . |ntarface areas (see next slides)
Transformers Work
Data types - Yvorkspace
Geometry model — Navigator
Other stuff — Transformer gallery

— Translation log (and other views)
— Menu and toolbar
* Data exploration
— Visual Preview (in FME Workbench)
— FME Data inspector (external application)
* Some advanced functionalities (not treated in these slides)
— Customisation: Create your own transformers
— Programmability: Python-based transformers can be created
— Automation: Parent transformers can launch children transformers


https://en.wikipedia.org/wiki/Spatial_ETL
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FME Form Workbench

a0~ Run ETL
DEE .
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Transformers (143)

! Disabled Transformers (4)
Bookmarks (18)
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£ Workspace Search...
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& Embedded Transformers

& FMEHub
& Recent (10)
£ Search Results

Translation Log x -8 8 x

) @oErors (=) @ AliWarnings &) @lnformation W 1= 3 = B
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R =
: &
Transformer a  Transformation Log - g .- 9
A en recorded at every stage of the translavion. -
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FME Data Inspector

2D/3D visualisation controls

a2 2004 — %
. -~ ar \ " < -
PER B CHAGB O U Yh2®e & @ O B 5 B e
Open Add = SaveAs SaveSelected Refresh Stop 2D 3D Table Slideshow Measure  Orbit Select Pan ZoomIn ZoomOut Zoom Selected Zoom Extents —Select No Geometry Filter Mark  Background
DisplayControl X~ & § X | gon x  Viewl x Feature Information % > & 8 x
v View 1(2) Features Selecte < In: AttributeCreator_ 4 Output
[©) attribute... (2)
Property Data €€ Value "
~ ¥ Exposed Attribut... @
citygml feature_role  varchar... groupMember
gml_id char(40) UUID_eeee
. gml_name char(40)  Holed Building
D|$p|ay citygml_class char(50)  Services
o w1
Control :
(Selected) 1950
0 red
feature .
) GroupC
. . 40
information w0is
o
gml_parent_id varchar... Group_UUID_c6d05907-Dbca-49de-i
> citygml_function{} (1)
citygml_usage(} (2)
> 30 Unexposed Attrib... @
v {4 Geometry
Coordinate System MGl AUT-East/GK 0
Dimension 30D
Number of Vertices 178
Min Extents -946.9103577482722, 337290127451
Masx Extents -784.0613011444985, 337359.070847
v #9 Aggregate...
Front Appearan.. <inherited_or_default_sppearance>
Back Appearan.. <inherited_or_default_sppearance>
& Part 0: Null
~ @Y Part1:... 0 Inner Surfaces
~ Geometry Tia.
citygml_lo. lod1Solid v
< >
[ D Fitter | in | any v
Log  TableView x v &R x
AttributeCreator_4 Output - AttributeCreator_4: Output ~| | columns..
citygml_feature_role gmlid gml_name citygml_class citygml_storeys_above_ground citygml_storeys_below_ground citygml_year_of i buildingColot group_name ground_z roof_z is_part 7
5
6 groupMember UUID_azza Square Building... Residential . 0 1920 white 15 Group A 205 27
7 groupMember UUID_pppp Multipart-Build... = missing> Ta ble(s) view 2 1980 <missing> 71 Group E <missing> <missing> <r
< o - - 3 - T T - B - >
‘p | in |any column - 2 selected /9 row(s)
B e T _MGI-AT/a.AUT East/GK 0 Meter
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Readers & writers

* Lots of spatial and non-spatial formats

— https://docs.safe.com/fme/html/FME Desktop Documentation/FME ReadersWrit
ers/Format-List-All.htm

— E.g. vector: DWG/DXG, shp, txt, csv, Esri Geodatabase, GeoJSON, OB,
PostgreSQL/PostGIS, R, WMS, WFS, etc...

— Raster: JPG, GeoTiff, ...
— CityGML + Application Domain Extensions (ADEs)
— CityJSON

 WARNING: There is NO MAGIC! An FME reader/writer does not “save” you
from the need to know the characteristics of a specific format.
But it simplifies life a lot! @


https://docs.safe.com/fme/html/FME_Desktop_Documentation/FME_ReadersWriters/Format-List-All.htm
https://docs.safe.com/fme/html/FME_Desktop_Documentation/FME_ReadersWriters/Format-List-All.htm
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Readers & writers

5 Reader Gallery

x

Description Short Name Extensions Type Read Wiite Coord.Sys. Licensed A
1Spatial Internal Feature Format (IFF) FF i File/Folder P .
ACE2 (via GDAL Format) GDAL ACE2 . File . . .
Actian Ingres Non-Spatial INGRES_NONSPATIAL Database P .
Actian Ingres Spatial INGRES_SPATIAL Database P . .
Additional Military Layers (AML) AML 00,7030 File . . .
Adobe Flash (SWF) FLASH swf File .
Adobe Geospatial PDF PDF2D pdf File P .
ADRG (ARC Digitized Raster Graphics) ADRG gen* File . . .
Aircom ENTERPRISE Map Data/ASSET Data ENTERPRISE dat indexbt File/Folder P .
AIXM 45 (Aeronautical Information Exchange Model XML version 4.5) AlM = xml File P .
AIXM 5.x (Aeronautical Information Exchange Model GML version 5.x) AXMS gz.gml”xml File/URL P . .
46 AltaLIS ASCI| DEM ALTALS 7 File . . .
Amazon Aurora Non-Spatial (MySQL compatible) MYSQL AURORA NONSPATIAL Database P .
Amazon Aurora Spatial (MySQL compatible] MYSQL AURORA_SPATIAL Database P .
- - - DYNAMODE None P .
] REDSHIFT Database P .
APACHE_HIVE Database . .
Reader APT apt” File . .
Format: | <Guess from Dataset> ~ | L) LD GEy e * * *
bt (LAS) LAs Jasd, s, 2z, Zlas File/Folder P . .
Dataset: [Select existing dataset [[=] 7] e ASRP gen” File . . .
£57 " €57 File/Folder P . .
Parameters. .. Coord, System: | Unknown w | nstructed (ADAC) ADAC = sl File . . . .
30s 3ds7 File/Folder P .
Wiorkflow Options VLD e dwg File 5 -
@ Indvidual Featwre Types B3 (O Single Merged Feature Type B+ DWF . dwt File v e .
kg ACAD ., dwg File . . .
t Data AUTOCAD_OD o dwg File PR .
Help oK Cancel G/DXF REALDWG k" chwig File 5 5 -
B ] FBX Ao File/Folder PR .
Autodesk MapGuide (Version 65 and older) SDF SDF “ sdf File/Folder . .
Autodesk MapGuide Enterprise SDF SDF3 * sdf File PR . .
Autodesk MapGuide SDL soL sl ® File/Folder PR .
Autodesk Revit (Tech Preview) REVITNATIVE "t File . .
Azavea Raster Grid (via GDAL Format) GDAL ARG " File . . .
B.C. MOEP MOEP are," bin File/Folder PR .
Bathymetric Attributed Grid BAG bag” File/Folder PR . .
BC MoF Electronic Submission Framework - ESF £5F gz.gml,", xml File PR . .
Bentley i-model Interchange Format IMODEL ~idgn File . .
Bentley Map XFM Design (VE) DGNVEXFM dgn, fc,.pos.” File . .
Bentley MicroStation Design (V7) 16DS dgn, fcl,.pos.” File PR .
Bentley MicroStation Design (VE) DGNVE dgn, fc,.pos,” File PR .
Bentley MicroStation GeoGraphics 66 dgn,”,.cad File PR .

BIM Collaboration Format (BCF) BCF befzip,” File P . o

Search Custom Formats
New... Import... Cancel Detais...
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1a) Click the reader button and select the reader depending on format, OR
1b) Type the reader format (e.g. SHAPEFILE) in the workbench area, OR
1c) Drag and drop the file in the workbench area

New Open Save Run

Navigator %

DEBP.B -~ (KO P O e 4

Stop

Undo Rede

- & 0 x

Select  Pan ZoomIn Zoom Out

Start x  Main x

+ 0 O 9

" Extents Maximize Readkr Writd

g8 &

Transformer  Annctation Bookmark

{lo :H:;. Disconnected vz,

Center Middle  FME Flow Connection

Ej. buildings [SHAPEFILE]
% Transformers

D Bookmarks

i:l User Parameters (1)
-+ FME Flow Parameters

ransformer Gallery X

BOEEEERE mRE

= a4z

= Categarized

= Embedded Transformers
= FME Hub

= Recent (10)

£ Search Results

£33 Parameters £ User Attributes

Attribute Definition

2 Format Attributes

function
usage
storeys_ab
storeys_be
constry
ga_calour
ga_people
group_name
ground_z
roof z
is_part
gml_par_id
par_name

on the small arrow on the left

2) Open the attributes list by clicking

Exposed  Name Type
id leng
gmiid varchar
name varchar
class wvarchar
function warchar

3) Double click on the reader and open
the detailed view with all attributes, data
types and other settings

Width

5|8

w

100

Precision  Index

% ga_people long
group_name varchar 50
ground_z float
roof 2 float
is_part short
gml_par_id varchar a0
par_name varchar 40
[ 2 Fitter | 4 select all
Help = | | Applyto.. oK Cancel




s . . : :
TUDelft Wr I te r( S ) 1a) Click the writer button and select the reader depending on format, OR

BDgeoinfD 1b) Type the writer format (e.g. SHAPEFILE) in the workbench area

i & = BN st
LA ORI C) o' 4 @ o 0O 8|98 & A T & Becueced) v 2 2k
Select Pan ZoomlIn Zoom Out Extents Maximize Reader § Writer fTransformer Annotation Bookmark  Center Middle  FME Flow Connection Publish Republish  Download
Start X Main  *
FME in a nutshell B reotore e
Readers and i:;:} @ -B @ B @ R E 333 Parameters 2 User Attributes 22 Format Attributes
writers v buildings Enlmda » nicity building | Attribute Daf.initmn |
T input > O Automatic ® Manual O Dynamic
(2) Extruded = gmi_id
Transformers oy o > —
CP Input gmlid > W class MName Type Width  Precision  Value Index “
Data types . > rame > e
yp M o ; r— long | C
Geometry model ' ' — > b stomysab > gmi_id varchar 40
) usage > b storeys_be B name wvarchar 40
Other stuff e = = o
o =E
vV Output > | conar_y » » gz people B function wvarchar 100
¥ <Reeced> > | ga_colour > Seemer > usane varchar 100
| gapeopl | 3 P ground_z ] .
2) Open the | gowpname  » b rocfz 3)'Double click'on the writer and open the
attributes list by o < S detailed view with all attributes, data types and
clicking on the | s > 2 EEmmaTaE other settings
gml_par_id | J
small arrow on the —— > ga_people long
|eft ( <Rejected> D] B group_name varchar 50
B ground_z float
4) Check the attribute connections between the writer and > roof 2 float
the last transformer > is_part short
. . . . 1. I id h 40
- Green: attribute is mapped and will be written o EEE k
. . + - - = Filter
- Yellow: attribute is not mapped, needs to be connected *0O® Pl
manually (e.g. ground_z to ground_z_v)
. . . . Help  *| | Applyto.. 0K Cancel
9 - Red: attribute without correspondence; it will be

written, but will remain empty
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Transformer(s)

* Atransformer... transforms data! ©
* Circa 500 transformers, thematically classified

* In general, transformers work sequentially
(FIFO = First In, First out)

* Possibility to interface to e.g. Python
* Possibility to define/create your own transformer

* If you feel lost: use the help!

Transformer Gallery *

g I x

(= EEE
v %' Categorized

=[EnlEy
& Attributes (29)
& Calculated Values (71)
%‘ Cartography and Reports (37)
%‘ Coordinates (46)
& Data Quality (35)
= Database (49)
B Filters and Joins (35)
B Format Specific (33)
%' Geometries (26)
%‘ Integrations (41)
& Point Clouds (28)
'é' Rasters (72)
B spatial Analysis (48)
& strings (43)
= web (60)
= Workflows (64)

% Embedded Transformers

= FME Hub

= Recent (10)
é:} Search Results



1a) Double click on the transformer name in the Transformer gallery, OR

2
TUDelit Tra n Sfo r m e r( S ) 1b) Drag and drop the transformer from the Transformer gallery into the workbench area OR

3Dgeoinfo ) .
1c) Directly type the transformer name (e.g. 3Dforcer) in the workbench area
SO mme n;'-:::':f':?'i“f'.f's w

| © 3DForcer

nput port [ Transformer Name: [3DForcer
FME in a nutshell [:Lm EJ OUPUL |

. port(s) _ ~ Transformer

Readers and writers Elevetion Parameters
Transformers Preserve Existing Z Values: | No ~
Data types :—Epresets “ OK Cancel
Geometry model P p— R
Other Sthf ﬁ‘ |https:,.-',.-'docs.safe.com,.l‘Fme.l‘ZO?_dJ,.-'html,-"FME-Form-Documentation,"FME—Transformersﬂ'ran:formersﬁdforcer.htm | » —«{::‘I

FME:

Search for help and examples Q,
Online Help / Manual
P FME Transformers: 2024.1 £ T
3DForcer
Adds z coordinates to features, creating or modifying 3D geometry. Categories
Jump to Configuration D
. Coordinates
Typical Uses
Geometries
11 _

* Converting 2D geometry to 3D
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Transformer(s)

A buildings
id
gml_id
name
class
function
uzage
storeys_zb
storeys_be

{0

constr_y
ga_colour
ga_people
group_name
ground_z
roof z
is_part
gml_par_id

par_name

SO M|k
P—L 3DForcer 3DForcer_CQutput
H» Input Input
v Qutput >
v <Rejected> =
[E) 30Forcer Parameters X
Transformer Name: |3DFOrcer |
General
Elevation: | X ground_z v
Preserve Existing Z Values: | No « | & | Attribute Value class
st
r— E Open Arithmetic Editor... sy
Help ==Presets OK Can| function
& || User Parameter TR T
;'3 Conditional Value... ga_people
gml_id
® Clear Value
ml_par_id
@ Add Annoctation... ground_z

» Attribute fields can be used as input parameters

* Alternatively, more advanced string and arithmetic

operations can be carried out

NARARNRAANARAIN AR AR AR

group_name
id

is_part

name
par_name
roof z
storeys_ab
storeys_be

usage
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Transformer(s)

3DForcer_Output
Input

N R
= =
¥ buildings 3DForcer
'_\h"’ Input
v Qutput >
v <Rejected> -
[E] z0Forcer Parameters s

Transformer Mame: |3DFOrcer |

Attribute Value L4

General
Elevation: I:uf_z]-@\u'alue(ground_z],z]| |z|
Preserve Existing Z Values: | Mo | [ &
M
Help == Presets 0K C —

5 Open Arithmetic Editor...

User Parameter kg

Conditional Value...

Clear Value

Add Annotation...

* Alternatively, more advanced string and
arithmetic operations can be carried out

B

™ FME Feature Attributes
& class
= constr_y
{{ function
(X ga_colour
(X ga_people
& gml_id
X gml_par_id
X ground_z
{ group_name
Eid
& is_part
& name
(& par_name
{X roof z
(X storeys_ab
(X storeys_be
{{ usage
f CurrentAttribute

# User Pararneters
# FME Feature Functions
> String Functions
¥ Math Functions
abs
acos
add

asin

@round{@Value{roof_z)-@Value{ground_z),2)

>

Help =~ | Options 7

Ln1, Coll OK

Cancel
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Data types

* For non-spatial data FME Form generally takes care of automatically choosing the
correct type (integer, string, date, Boolean, etc.)

* Data is dealt with as tabular data, generally associated to geometries
* Transformers are available for most typical alphanumeric data operations

* For time/date formats, you may have to use transformers to adapt them (e.g.
DateTimeConverter)
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Data types: lists

Lists are denoted by a pair of curly brackets (“{}”)

E.g. name_of list{}

ow)y

Lists can contain attributes associated to each item. A period (“”) denotes them

It is good habit to prefix lists with an underscore (

E.g. trees{}.name, trees{}.species, etc.

o II)

E.g. trees{}

Further info:

https://docs.safe.com/fme/htm|/FME Desktop Documentation/FME Desktop/!List Attribute
s/Understanding-List-Attributes.htm



https://docs.safe.com/fme/html/FME_Desktop_Documentation/FME_Desktop/!List_Attributes/Understanding-List-Attributes.htm
https://docs.safe.com/fme/html/FME_Desktop_Documentation/FME_Desktop/!List_Attributes/Understanding-List-Attributes.htm
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Data types: spatial data

* For spatial data, FME has its own internal geometry model. All geometries are mapped
to/from it

https://docs.safe.com/fme/html/FME Desktop Documentation/FME_Desktop/IFME Geometry/FME Geometry Model
.htm

It is rather intuitive, however with some peculiar semantics

Area: a 2D polygon with or without holes is called a “Donut” or a “SimpleArea”, respectively

Surface: a 3D geometry (simple or composite) that is made of 3D entities (Face, RectangleFace, ...
Mesh) and has a surface normal

Examples of series of geometrical transformations could be:

donut -> face -> multisurface
polygon ->face -> composite surface -> Brep-solid

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

Geometries can have “internal” attributes called geometry traits

E.g. they are needed for CityGML


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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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.

® FPoint | F‘ Segment |;T’[dp Clothoid
/ T
|
/ -

—© Donut
:—/ e i) Face
Simeiesuiface g“ & RectangleFace
— N
@ o]
: - \
< 1\
\\\ SimpleSolid Eﬁ\ 4B roglesip
B raster 9 Compositesolid ,‘\.I I';\\ Bt Mesh
1
T I\
| \ \J& BRepsolid
5 \
# csGsalid

/ GEOMETRY

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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Geometry model

How to check which geometry data type is used?

One possibility is to open the Data Inspector, select the geometry and check in the
Feature Information tab. At the end, you will see the geometry type and the
associated geometry traits (if any)

The hierarchy and the nested geometries will be shown, too.

See next slides for examples
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Geometry model

| B e 2004 - o %
+ B B <° B 0 8l UL L & =) B Y
B E L] Ao A & l ] \ * I-DA * @Ba:kground map off ~
Open Add SaveAs SaveSelected Refresh Step 2D 3D Table Slideshow Measure  Orbit | Select Pan Zoomlin Zoom Out  Zoom Selected Zoom Extents  Select No Geemetry Filter Mark  Background
Display Control X ¥ & & X | gap s Viewl x Feature Information X 5 3 x
View 1 (13} Features Selected: 1) of 1 12 In:  buildings
B inspector .. (12)
R b (1) Property Data Type {4 Value
T Exposed Attributes (15) @
l:__'| > 3% Unexposed Attributes (8) )
v (&7 Geometry 5]
- Coordinate System EPSG:28992
|— l Dimension 20
Mumber of Vertices 7
Min Extents -735.3254520878947, 337297.8538661538
D D _£43 7071500011002 327323 4387712140
—_— ~ @ Polygon
Mame (encoded: UTF-8) shapefile
Linear Boundary Yes
Convex No
Orientation Right Hand Rule
> ‘W Boundary: Line... (-735.3254520878947, 337383.438771814:
< >
[ £ Fit ~|in Any v
log TableView x v & § x|
inspector [FFS] - buildings || Columns..
id gml_id name class function usage storeys_ab storeys_be constr_y ga_colour ga_people group_name @
1 1 UUID_aaaa Square Building... Residential Residential Residential 2 o 1920 white 15 Group A
2 2 UUID_bbbb Square Buiding B Residential Residential Garage 1 2 1980 black 3 Group A
3
= = = = = = = — = = ~
< >
| ,O ~ | in  any column 1 selected / 13 rowl(s)
X: -946.3195 ¥: 3369882218 EPSG:28992 METER
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Geometry model

| B e ot 2024, - o x
+ B B <° B 0 &8 ° UL L & =) B Y
B E L] Ao A & l ] v * I-DA * IinuBa:kgroundmapof‘f ~
Open Add SaveAs SaveSelected Refresh Step 2D 3D Table Slideshow Measure  Orbit | Select Pan Zoomlin Zoom Out  Zoom Selected Zoom Extents  Select No Geemetry Filter Mark  Background
Display Control X ¥ & & X | gap s Viewl x Feature Information X 5 3 x
View 1(13) Features Selected: 1) of 1 12 In:  buildings
B inspector .. (12) oy
B bu.. (13 Property Data Type {4 Value
[ T Exposed Attributes (15) @
> I Unexposed Attributes 8) @
v (&7 Geometry
Coordinate System EPSG:28992
Dimension 20
Mumber of Vertices 15
Min Extents -346.91035774827...
_7.
v @ Donut 2 Inner Boundaries
Mame (encoded: UTF-8) shapefile
Linear Boundary Yes
Convex Yes
Orientation Right Hand Rule
~ @ Outer Bounda...
Linear Boundary Wes
Convex Yes
Orientation Right Hand Rule
~ M Boundary: Line... (-946.9103577482723,...
Closed Closed In 2D
v Coordinates (3) Coordinate Dimension: 2
0 -946.91035774827...
I:D 1 -785.24998038978...
2 -784.06130114449...
3 -945.12733888034...
4 -946.91035774827...
~_ @ Inner Boundarv. o
e o,
log TableView x v & § x|
inspector [FFS] - buildings || Columns..
id gml_id name class function usage storeys_ab storeys_be constr_y ga_colour ga_people group_name 2
5
6 6 UUID_fffff Power Plant "h... Services Power plant <missing> 1 1 1890 red 0 Group D
7 7 UUID_gggg C-shaped Build... Industrial Food industry Cheese factory 1 0 1840 yellow 0 Greup C
z ) I .. - - . - L - R
| ,O ~ | in  any column ~ 1 selected / 13 rowl(s)

X: -854.6881 ¥: 337067.2130 EPSG:28992 METER
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Geometry model

Polygons and donuts are 2D geometry types

To transform them into 3D entities, in general they must become (3D) faces

You can use the FaceReplacer transformer, after (optionally) forcing them to 3D using a
3DForcer transformer

Faces have the additional property of having a positive and negative side (wrt. the
surface normal vector)

You may have to check the orientation with the Orientor transformer

The two sides of a face are visualised differently in FME:

Solid-colour for the positive/front side of the surface
Semi-transparent surface for the negative/back side

Watch out! When visualised, the triangulation does not affect the real geometry. It is only for
visualisation purposes (unless you are working with triangular geometries!)
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B FME Data Inspector 2024.1

File View Camera Tools Window Help

PE R B CNAMB O I Yr® P L & O B Vo o=

@Ba:kground map off v
Open Add SaveAs SaveSelected Refresh Stop 2D | 3D Table Slideshow = Measure  Orbit | Select Pan Zeomin Zoom Out  Zoom Selected Zoom Extents  Select No Geometry Filter Mark  Background

Display Control x ¥ & # X | gup » Viewl X Festure Information X & b x

FME . t h " A View1(13) Features Selected: 1 of 1 b In: buildings
v B inspector... (12)
In a nU S e S oo (1) _ Property DataType £ Value ~

Readers and writers D bposcd At 15 @

> 3% Unexposed Attributes (T) )

v (7 Geometry e
Transformers Coordinate System EPS5G:28992

Dimension ETM)
Data types m e —
Geometry mOdeI = "%&&;ﬁﬂf _£42 207150001905

Other stuﬁ-' . i::z?}:;::;r;j“Referenca 1<;::::t(:l;?!?dafau\tjppearan:a)
| Positive/Front et S
i side of a face Oomeesion e Hand Rule
éﬁﬁmmzzzﬁggg . (solid colour) e e e
EE; f i T
= . | E
s L B s

. Please note: geometries are visualised as
?de (_)f a face ) triangulated, but here you can check thatthey
semi-transparent

L — —— s
Negative/Back }i;;;

mme  dw  bmim  ww  swens are-NOT! (This polygofrhas 6 {(+1) vertices!
el gul] O | oo v e EEEE —
- | |2 | o - - Mm“
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Geometry model

B FME Data Inspector 2024.1

File View Camera Tools Window Help

+ d El) AN — <
DE B B O AsE O [H 2 e p O & (=) N T——r—
Open Add SaveAs SaveSelected Refresh Step 2D | 3D Table Slideshow = Measure | Orbit | Select Pan Zoomlin Zoom Out  Zoom Selected Zoom Extents  Select No Geemetry Filter Mark  Background
Display Control X ¥ & & X | gpap % Viewl x  View2 X Feature Information X * & 4 x
View 2 (13} Features Selected: 1) of 1 12 In:  buildings
B inspector .. (12) oy
R b (1) Property Data Type {4 Value
Mumber of Vertices 36
Min Extents -735.325452087894...
_ ax Extents -643.7971502011023,...
i Extrusion
Front Appearance Reference <inherited_or_default_appearances
Back Appearance Reference <inherited_or_default appearance>
~ fijl Base: Face
Sidedness 1-sided (front)
Front Appearan... <inherited_or_default_appearance>
hd . Area: Polygon
Name (encode... shapefile
Linear Boundary Yes
Convex No
1 i _ i Orientation Left Hand Rule
Watch out! An Extrusion and a B-Rep geometries may look the . e i Sl -
i 1 1 Clesed Closed In 3D
same, but they are different (check this and next slide)! =L
v Coordinates (7) Coordinate Dimension: 3
0 -735.325452087894...
1 -734.731112465253...
2 -644.201483823743..,
& -643.797150201102...
4 -708.3801630690269,...
5 -709.768848314309...
- 6 -735.325452087894..,
Extrusion Vector <0,0,27>
v
£ Filter ~|in Any ~
log TableView x v & 8 x
inspector [FFS] - buildings || Columns..
id gml_id name class function usage storeys_ab storeys_be constr_y ga_colour ga_people group_name @
2 2 UUID_bbbb Square Buiding B Residential Residential Garage 1 2 1980 black 3 Group A
3
4 4 UUID_dddd Octagen Building Cemmercial Supermarket;Of... Supermarket;Of... ) (1] 2005 red 0 GroupB
z . - e - . .. - - 1 - 5
| ,O ~ | in  any column ~ 1 selected / 13 rowl(s)
X memeeeees L IR EPSG:28992 METER
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Geometry model

B FME Data Inspector 2024.1 - m] X
File View Camera Tools Window Help
B B O B 0 6§ ° UL L @ =) B
B E L] A A ® [ l Hu L’\‘, * LDA k 1( % [% Background map off ~
Open Add SaveAs SaveSelected Refresh Stop 2D 3D Teble Slideshow  Measure  Orbit | Select Pan ZoemlIn Zoom Out  Zoom Selected Zoom Extents  Select No Geometry Filter  Mark | Background
Display Control X ¥ & % X | sun % Viewd x  View? x  Viewd X Feature Information X & §x
Wiew 3 (13) Features Selected: 1 of 1 » In: GeometryCoercer Coerced
8 inspector ... (12) < oy
B Ge...(13) DetaTone Helne
~ (& Geometry 5]
[ v e S EPSG:28002
Dimension D
Number of Vertices 78
Min Extents -735.325452087894...
Max Extents -643.7971502011023, ...
@9 BRepSolid 0 Inner Surfaces
Front Appearance Reference <inherited_or_default_appearance>
Back Appearance Reference <inherited_or_default_appearance>
v i‘ﬁﬂ Outer Surface: ...
. . Sidedness 2-sided
Watch out! An Extrusion and a B-Rep geometries may look the Front Appearan.. <inherited_or_defaut_sppearance>
. . . . Back Appesran... <inherited_or_default_appearance>
same, but they are different (check this and previous slide)! < ) Part 0: Face
Sidedness 1-sided (front)
- e T T ——
~ @ Area: Polygon
Name (encode... shapefile
Linear Boundary Yes
Convex No
Orientation Right Hand Rule
> ‘¥ Boundary: ... (-735.3254520878047, ..
i) Part 1: Face
> {il) Part 2: Face
fﬂ Part 3: Face
1 >l Part 4: Face hd
| &2 Filter ~|in Any ~
Log  Table View x v 5§ x
inspector [FFS] - GeometryCoercer_Coerced | | Columns..
id gml_id name class function usage storeys_ab storeys_be constr_y ga_colour ga_people group_name @
1 1 UUID_aaaa Square Building... Residential Residential Residential 2 ] 1920 white 15 Group A
2 2 UUID_bbbb Square Buiding B Residential Residential Garage 1 2 1980 black 3 Group A
a
= = = = = = = = = — = = ~
< >
‘ p ~ | in |any column ~ 1 selected / 13 row(s)
] — [ EPSG:23992 METER
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Geometry model

You can transform geometries from one type to another using, for example, the
GeometryCoercer transformer
— Beware: not all transformation combinations are possible

— Beware: geometries might look the same, but they are implicitly different (see previous slides)
* Both look like 3D extrusions, but they can be modelled as MultiSurface objects, or BRepSolids, or Extrusions

The Aggregator/Deaggregator transformers allow to group/ungroup geometries (and,
more in general, features)
— Handy transformer to go from "simple" geometries to multi-geometries.

The GeometryFilter allows to select specific geometry types

The GeometryValidator allows to check the validity and automatically repair (some)
errors of geometries
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Other stuff

Common transformers:

* AttributeCreator, AttributeRemover, AttributeKeeper, AttributeRenamer
* AttributeManager

* Sorter

* AttributeFilter

* Tester

* FeatureMerger

* GeometryValidator, GeometryRemover

* GeometryCoercer

* GeometryFilter

* 2DForcer, 3DForcer, Extruder

* FaceReplacer, Orientor

* GeometryPropertySetter, GeometryPropertyRemover
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Other goodies

You can group transformers using Bookmarks

You can attach annotations to each transformer, and to bookmarks, too

You can change the shape of the connection lines

You can create "tunnels" in the connections

...and much more!

~ Readers

~ buildings

Vv streets_cl

® »—j

A 1 A Writers

|AttributeManager |3DForcer |
Input Input |
Output v Output x
v <Rejected> b ==
v buildings

You can add This is the end of the tunnel
annotations to any

transformer o
v Streets transformers ’_X——D ¥ streets

= p—
= ——# AttributeManager_2 3DForcer_2 : Output

You can "collapse” bookmarks in order to save some space T )

This is an example of the beginning of a connection "tunnel
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TU Delft 3Dgeoinfo

The Netherlands
https://3d.bk.tudelft.nl/gagugiaro
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