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Testing tools to create INSPIRE gml data: lesson learned
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Testing tools to create INSPIRE
Background
Testing turnkey solution
Testing Home-made solution
Testing ETL solution

Conclusion



1. Background
INSPIRE themes (11)

Annex | Annex || Annex |l
- Administrative units - Elevation Grid coverage (EL) - Landuse (LU)
- Geographical Names - Orthoimagery - Electricity Network (US)
- Hydrography physical water - Landcover (LC)

- Transport Network road/ rail/water

Aims:
« Easiness or competences needed (IT, GIS or domain expert ..)
 Reusability
e use for other tranformations
 Reduce errors



1. Background

Starting point: mapping tables

Application Schema "Hydro -

Application Schema <provide name of source schema=

Mapping expression

CrossingSupertyp
es:ManMadeOhbje
ctHydroObject

select intersect CO_Brunnel with
HY WatercourseSegment :

CO_Brunnel et

HY_WatercourseS
geographicalName urface

hydrold
relatedHydroObject

easy

beginLifespanVersi |rename("ModificationDate","beginLifesp

MODIFICATIONDATE

condition setValue{VoidValueReason = toujours "opérationnel dans TGl 77"

endLifespanVersion

geometry <copy> SHAPE
inspireld concat({"BE.IGNB.ITGI-VRef", TGID) TGID
levelOfDetail setValue|10000)
type if BrunnelType in (2,3) then
CrossingSupertyp LE CO_ParticularPoint doit &tre construit & partir des

es:ManMadeObje
ctHydroObject

CO_ParticularPointConstruction.Constru Caonstruction syphons/dalots

complex

geographicalName

roponymie via lien toponymique si existe

hydrold

relatedHydroObject

MODIFICATIONDATE

beginLifespanVersi |rename("Modificat onDate","beginLifesp

¥
SQL like human readable

Master fill Deegree

DBs Tranform

9

0

GML
files

publish

[—— |

server

INSPIRE
XSD file




2. Turnkey solution: ArcGis for INSPIRE

Basic idea: Everythins in one, IGN-B uses to use ESRI software

Inside production Team ( no need IT kwonlegde)

STYPE zub type ‘Watercourse [157] “Copye HY_WatercourseSurface
whether the associated property MIL no additional information [0]
hy-p:bank (table MIL reason of 'Unknown' [1]
bank_void hypSurface\Water_bankss) NIL reason of 'Unpopulated’ [2] setvalusl
beginLifespanVersior Date <Copy> modificationde
field indicates whether the MIL no additional information [0]
property in field MIL reason of 'Unknown' [1]
beginLifespanVersior beginlifespanyersion is MIL NIL reasen of 'Unpopulated’ [2] ==mpty=

The facility is not used [disuzed]

The facility is functional [functional]
| condition state of planning, construction, The facility is being designed [projected]

I
Mapping
table absolute URI of the code list
Fi// J Create LI hypSurfaceWater_neighbourSL | hypSurfaceWaterL | hypManiMadeObjs | IcShares ‘ lcwetlands ‘ hypManhMadeObjL ‘ ho. @

1 excell sheet by ArcGis for INSPIRE feature class ]
m transformation
Geotools:

FME
ARcGis model builder

—Python SCf'ipt

. The facility is under construction
repair, and/or maintenance of a _
[underconstruction]

\ 4

S

watercourse setvalue({functional)

ArcCatalog :

ArcGIS for ArcGIS server WEFS

INSPIRE




2. Turnkey solution: ArcGis for INSPIRE @

Key results :

No automatic tools to generate mapping table from ArcGIS for INSPIRE schema

ArcGIS for INSPIRE schema : huge schema (e.g waterlink INSPIRE type needs one FC with 29 attributes and 3
related tables in ArcGls for INSPIRE) and use of additional foreign keys

-> for Hydro : 13 tables to show the mapping
Additional foreign keys have to be created and populated

Limitations: names (no standard solution for sevaral names in different languages)

(Not our initial idea)



2. Turnkey solution: ArcGis for INSPIRE @

Conclusion:

Limitations in relation to potential of the INSPIRE schema and the impossibility of extend the model.

. Easiness: ArcGIS J (no extra cost, without any special computer knowledge on web services)

e  Reusability: NotL (except tools developped to transform in ArcGIS for INSPIRE)

e Extendable to other transformations: clearly No L

. Fill new mappings tables (Hydro : 13 tables)
. Convert data into ArcGls for INSPIRE (no validation)
e Additional foreign keys ...

e  Reduce errors: No L



3. Home-made solution: python script +mapping tables

Basic idea:

Everybody knows MS Ecxel -> evryone can write the mapping table

The python script parse the mapping tables and perform the transformation

Define
syntax

/

/

Mapping
tables

A 4

Fill

Mapping tables

|

“ transformatlor[m\
Script Pythor{/

- H

populate

f{} Matching tables syntax— in... x\+

(' & hitp://ign-sp-versioning-1/trac/inspire/wiki/Matching tables syntax " cscgsp

B Most Visited [ | Getting Started 3 Latest Headlines | | temp @8 ArcGIS Desktop || GMIL_Road_Road.xml

Matching tables syntax

ssssss

eeeeeee

nnnnnnn

tial
"—.‘Pa Infg,,
\ G h ‘F % Selecti
elections
_9 ;1 :@n 2
L ‘, “*‘u =1 This is the first line defining the name of the INSPIRE object and the corresponding local selection
= m
T I =
.r ® O
‘ﬁ:"'g £ selection :=
/\/ <& | if condition then rename
Sp\? eeeeee Search
name := ject (iden qument) t b About Trac
‘ rename(string, string)  object (second argument: ) E
earc
i: Matching tables syntax condition := | History
y ly inter

months age

Deegree

[ well defined syntax: syntaxe document ( wiki page) ]

server




3. Home-made solution: python script +mapping tables @

Home made solution: script python

Key results:

Language: python (xIrd, arcpy, pyxb libaries)
Generates python classes from INSPIRE xsd’s

Code is nearly schema agnostic (exceptions: identifiers and geographical names)

But,
The conversion type, sub-types and sub-subtypes need to must well describe in mapping table.
Difficulty to define strict syntax but understandable and easy to use by all.

Not allow complex transformations: simply and unambiguously transformation within a mapping table



3. Home-made solution: python script +mapping tables @

Conclusion:

Working outside any production DB/plateform
A single script for all transformations : write once little maintenance

More than one use than ELF/INSPIRE, WFS and WMS

*  Easiness: Yes J (without any special computer knowledge on web services)

. Easely adapt when schema’s changes ( INSPIRE or our own)

e  Reusability : Yes J {

. With the same syntax, just fill new mappings tables

Extendable to other transformations: Yes J (if everyone uses the same syntax with new maaping
tables)

Reduce errors: YES | J (Transformations is defined only once in the mapping tables)



3. ETL solution: FME

Basic idea: No internediaire states/ conversion in once for source to gml|

one process

Mapping

| tables

\ 4

Translate all mapping expression into FME worbenches

\ 4
FME populate Deegree
Workbenches server

Roads: 6 worbenches

@ AirTransport_filegdb2inspire.frw
@ RailwayTransport_filegdb2inspirefrrwl frmw

@ RailwayTransportConditionOfFacility_filegdb2inspire.frowl frnw
@ TransportRoad_Linaerreferencing. frw

@ TransportRoadfilegdb2inspire.frw

@ TransportRoadfilegdb2inspire_Point.frow

@ TransportRoadfilegdb2inspire_Property_AllLfrow

@' TransportRoadfilegdbdinspire_RoadLink.frnw

@ TransportRoadfilegdb2inspire_Road-Mames.frmw

@ TransportReoadfilegdb2inspire_Surface friw

@' WaterTransport_filegdb2inspire.frowl frmw




Key results:

Allows to perform complex transformations (geometry calculation, topological relationship, linear referencing)

Runtime and memory limitations: transformers carry out similar actions but no same performance and
voluminous sources data and group based tranformers ask memory.

- > Cut the workbench in parts, by type of geometry or INSPIRE element

-> find optimal tranformers

But,

multiplication of workbenchs causes a complexity of managing these transformations -> needs to be well

documented.

The repetition of identical transformations -> may increase errors



4. ETL solution: FME

Conclusion:

Working outside any production DB/platform
A single script for all transformations : write once little maintenance

More than one use than ELF/INSPIRE, WFS and WMS

Easiness: YesJ GIS, ETL (without any special computer knowledge on web services)

e adaptable when schema’s changes ( INSPIRE or our own)
Reusability : Partially e  Can be extended to ELF or other INSPIRE extension

Extendable to other transformations : No L

Reduce errors: Not really (repetition of identical transformers with similar paramaters)



4. ETL solution: HALE
Tests done by KUL- Leuven

Conclusion:

Working outside any production DB/platform

But amount of data limitation

Do not really support complex transformation , -> re-engenering data before transforming with HALE

e Easiness: Yesd GIS, ETL (without any special computer knowledge on web services)

. adaptable when schema’s changes ( INSPIRE or our own)

°  Reusability : Partially ? ,
. Can be extended to ELF or other INSPIRE extension

* Extendable to other transformations : No L

e Reduce errors: not really I\ (two different steps: re-enegrenering before using HALE)




Some conclusions @

ArcGISforINSPIRE: not flexible enoughand need to reinterpretate the mappingto
INSPIRE.

HALE and python script: re-engerening data to avoid complex transformation.

FME: the re-engenering data inside the transformation

Both home-made and ETL solutions used in IGN-B.

Home made when schema update or simple source schema (with frequent updates)

ETL when complex source schema and infrequent schema updates



Thanks

For more information:

florence.couvreur@naqi.be

http://www.ngi.be

Belgium: Some figures
e  Superficie: 30 528 km?

e Roads: 214843 km (4 700 km motorway) -> 7 km
of road by km?

* 19t density of the world (373 hab/km?)
3 languages: Dutch, French and German

... and more than 1 150 beers .....
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