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+Objetive

To generate GMLs compliant to INSPIRE specifications
for OI & EL (raster)

Design a process able to transform a big raster data
(complete national datasets OI & EL) in automatic way

To work directly with published INSPIRE XSDs without
particular editions

Results for:
» FME World tour, Madrid venue
» INSPIRE thematic clusters, INSPIRE Conference 2015
» European Environmental Agency - EAGLE group
» EuroGeographics — INSPIRE KEN

» Spanish Council for INSPIRE implementation (CODIIGE - Consejo

Directivo de la Infraestructura de Informacion Geografica en
Espana)
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+INSPIRE themes

Related with land monitoring

» Orthoimagery (OI)

PNOA — National Plan for Aerial Orthophotography (IGN — Spain)
PNT — National Plan of Remote Sensing (IGN — Spain)
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<+INSPIRE themes

Related with land monitoring
» Elevations (OI)

PNOA — National Plan for Aerial Orthophotography (IGN — Spain)
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< Softwares

For transformation FME 2015

» Easy, powerful, automatic, able
for massive data...

... but not perfect

e FMEOP i RG 4 " Workbench

Capyright € 1984 — 2015, Safe www.safe.com

AsTiffTagViewer. '

Exe
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< Softwares

Since FME 2014 there are reader/writer INSPIRE GML

8 ‘.+ Z Type

- I xml_buffer -4
Add Reader |
= xml_boolean
= xml_buffer
INSPIRE GML P. t [ h
* i~y §7 Select INSPIRE Themes Items - xml_byte
INSPIRE Themes xml_char
[7] GovernmentalServices -
: - xml_date
Select Feature Types: by Themes ] I GriddedExistingLandUse - .
IMSPIRE Themes: LandCovervector E] [ HabitatsAndBiotopes X l—d atetime
[7] HumanHealth ximl decimal
Application Schema: (%1 [C] HydroBase |_ ot
[T HydroNetwork *m —_g Eametry
SRS Parameters [T] HydroPhysicalWaters }:ml_lﬂﬂ.ﬁ
GML srshame: EPSG:3042 E LandCover xml_int32
LandCoverNomenclature T -
GML SRS Axis Order: 1,2 v | [ LandCoverRaster xrml_intd
o LandCoverVector 3 }:ml_fEEBE
4 Pretty Printing [ ] E I’;?.ndUsleRNumencléture 1 xml_real6d
Pretty Print: [Yes = ineralResourcesCore .
[T MaturalRiskZones }!.'I"I"Il_tlr'l"IE
Indent Size: ll 'l [7] MaturalRiskZonesCore xml_u h}"tE
Replace Tabs with Spaces: [No "] [ Network ) }:_'r‘ﬂl uinﬂﬁ
] ObservableProperties - .
» Feature Properties 0 Oﬁservatinnﬁeferences }:ml_u!nBE
» Feature Properties - Attribute Handling L] OilGasChemicalsNetwork - Xm l_'-l intG4
» Advanced Q Select all Sorted XM |_:-:_'r‘r'||
Help ] [ Defaults + Ok ] [ Cancel ] [ oK ] [ Cancel l
. S ——————————————————————
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T T T Hompacmge Geret: Concephua Medel | | Frompathage: Foundation Schemas) (50 TE211 (150 1
13123 Coverage geometry and functions

<+ Specifications

afeatureTypes wunions

Quadrilzisnal Grid-CV_EsquanoeRule

Covernges [Badel-Coverage Coverages [Domain and Range]::
- . CoverageFunotion + fype: OV_SeguenceType = [Insar
+ metadaty: Ay [0 .
+ mngeType: RecomTipe + mieDefnition: CramdsEring * TEOmclon. SequencsandEng
+ mileRefeence: URI
% + gdFunciien: GnidFunction ctipes
Guadriiatersl Grid:Cy_Grid
H ; eleaturType
Thematic attributes from Ol can Coverages Do sd Rangel ctaaTyes + dimendon: inieger
CovarmgeByDomalnAndRangs Coverages {Domaln and Range|::GridFunction + axisames Sequence<CharcierSiing

+ exient CV_GrdEnvsiops

be obtained without problem
with the previous tips/advices.

+  mequeneRuls; CV_SsquencsRuls [0..1]
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The complicate ones are those p——
attributes inherited from I1SO o emal useraeral -G Fentnedens
TP + oAginc DirecFostion
Coverages. ? Eaca Typac-idsniifar + ofebi/ecors Beguence<yiecior
dfeatureTypes * locaid Chamcersting +  oooriConwCY_GrdCoondinate”) : DirciPestion
Coverages {Domain and Range: * .::T:,::E.::::?m“ +  InvCoomiConwDiecostion”] : C4_GrdCoordinats
riCav arage + verdonid: Chamcterstring [0.1]
scodelss
l |: soncirain scrsiraint Gundrilaioral Grid e,
IN SP I R fe ature S typ e S fdomainisFecst edGnd} Pllowed crarcters for [ocalld and namespace} CV_BequenosType Quadrilaieral Grid-
= linear CY_GrdEny elope

boustophedanic ||, o Cy_GRdCoomdnats

+ Bight Cv_GrdCooriinate

obtain
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1 |
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1 1
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I 1
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! ctipes |
1
! 1
' 1
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1 1
! 1
! 1
1 1
! 1
! 1
1 1
! 1
! 1
1 1
! 1
! 1
1 1
1 1
! 1
1 1
! 1
! 1
1 1
! 1
! 1
1 1
1 1
! 1
1 1
! 1
! 1
1 1
! 1
! 1
i

R
# HMoron
+ Hibesf
e AP
Orthoi A '
afeatureTipes
» OrthoimageAggregation oo
+ Ingireld: identifier
+ domainExtent EX_Exent[1.7]
+ |rsmoiafonTyos: Imi=malatonksthod alue = raamansghba P —— ofeatireT e
L winhdabies avoidabias MosaloEioment
+ footprint GM_MuiSSurace S+ Ingpirid: Idendler [1.1]
+ name: ChamcherSinng [0..1] Lo ipeomislry: GM_MulSSurfaoe
+ phenomenonTime: Th_Ferod [0..1] + prencmeronTIime TM_Perod

+ endLfepanierdon: TW_Podbon [0..1]

» OrthoimageCoverage EE— i

oonciraims
[ 4 fdomainDimengonisT} 0
forginDimensonlsT} -
[amainRegu IR afeatureTypes sfeatumTypes
domainEriEntCarss matsogranl oF s ApgregatediocaloElement SingleMocaloElement
M o El frangeSatvalueAm O e int=gen ———
dentical Ot e chorsVithinCrthal 14 "
» AggregatedMosaicElement | |Eeaimtmeme I ——
+Lont butingOrl magetovemge e
r 0.r .
».
-
T e ecodeLigs
" Intsrpaltonsthodyius

+ conirbutingFootonint. GA_LuISS uface
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INSPIRE Ol follows the ISO 19123
standard about Coverages. Their
fundamental attributes are:

<+ Specifications

ISO 19123 “Coverages’
# RangeType: RecordType

¢ Data values description (type of
phenomenon described by the A
coverage, n° bits, etc.)

# CoverageFunction

¢ Description of grid function (ordering
of file, origin point, etc.)

# DomainSet

¢ Description of grid nature (images
coordinates, axis, resolution, etc.)

¥ RangeSet

e Data values (pixels values)
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<+ Specifications

ISO 19123 “Coverages”
» RangeSet

e Alternatives to encode data values:

a Type I) Multipart representation (OGC GML for coverages
OGC 09-146r2)

¢ GML (except ran Setz + rang eSet in blnarzr format
EEEEEEEEEEEER lll EEE llllllll mmmmmnnj O] example

a Type I1) Reference to a external file

N

¢ GML with rangeSet as gml:FileElement that points to

an external file in format *.tiff, * geotlff etc
l.llllllllllllllllllllll.l llllll.llllll

a Type I1l) Encoding the range inline

¢« GML with range set as gml:DataBlock element (all pixel values
inside GML file)

Type IV*) WCS service

« rangeSet is obtained through a GetCoverage operation

localized in DomainSet defined
E EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEETRN

EL example

N
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< Specifications

INSPIRE does not allow image
tiling [OI 5.3.1.1, Annex D]

» INSPIRE provide concepts to apply
structured datasets

¢ OrthoimageAggregation
(complete dataset)

¢ OrthoimageCoverage
(individual mosaicked image)

¢ AggregatedMosaicElement
(mosaic part)

Figure 21 — mosaic with mosaic elements and tiling (tile extents in green)
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s Presentation

Transformation example (OI & EL)
» GML

» Images
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Test site
2 images of 25 cm GSD

.
» 8 mosaic parts
.

+0rthoimageries

National dataset = 1000 km2 for this example
http://pnoa.ign.es/

» PNOA — National Plan of Aerial Orthophotography

= é;fl_ayers .. Pl ‘: & g B ~ o1 a "’1.“.' A 2 .'.';”’."‘.} .7 ‘
PNOA_MA_OF_ETRS89_HU30_h50_0630 | [ b+ & .~¢' SN R G ] el = : AL

PNOA_MA_OF_ETRS89_HU30_h50_0629
!
Qrtofotos PNOA maxima actualidad
Ortoimagen

and raster files, because it is
where the coverage
definition is.
PNOA_MA_OF ETRS89_HU30_h50_ I PNOA_MA_OF ETRSS9 HU30 h50_

0629 xml 0630 .xml
Documento XML Documento XML

g . PNOA_MA_OF_ETRS89_HU30_h50_ b PNOA_MA_OF_ETRSS9_HU30_h50_
¥ Ewi| 0629.ecw Fo | 0630.ecw
' . \ Archivo ECW A vo ECW
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<+ Elevations

National dataset
» PNOA — National Plan of Aerial Orthophotography

i 4 _
g Test site

» 1 DEM 25m GSD
» =200 km2

» http://pnoa.ign.es/

It is needed the metadata
and raster files, because it is
where the coverage

@l definition inside

PNOA_MDTO5_ETRS89_HU30_0061_
LID.asc

Archive ASC

L PWOA_MDTOS_ETRSEI HU30 0061
LID xmnl
Documento XML
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+0rthoimageries

Aggregated
Aggregated Mosaic Element
SHP reader Mosaic Element (geometry and Coverage (rangeSet,
(general att.) GML writer) gridFunction, domainSet
and footprint)

Coverage (rangeType)
needs a csv file to define the
grid bands

41

XML metadata
and original
raster file
(PNOA). To read :
: ' OrthoimageAggre
XML In FME, — : INSPIRE them) and : SERSe
needs a reader Ortho|mage & . gatlon (geometry
configuration file . domain extent .
xfMap (TIFF writer) and GML writer)

i

!
iy

= Coverage (general
att. from the

i

H

Orthoimage &

‘I

T
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< Elevations

XML metadata

and original Coverage (general

raster file att. from the

PNOA). T d i i

g(MLin)Flv?Etea INSPIRE them) and Cozeragef(lrzingegyﬁﬁ) ElezlgtlonGrldC)overa
neeas a CsV Tlle to dertine the i

needs a reader i =< ge (GML writer

configuration file domain extent grid band (= height)

w e Aumctan, Domain Sazans Range Sat
SN e T WD o o a
-
i «

Coverage (rangeSet, =
gridFunction, domainSet) e e

DEM ==
(raster writer) oz
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+General INSPIRE attributes with FME

Direct creation or renaming according GML writer

r —— : R
% AttributeCreator Parameters A ———— @
r — — B
R AttributeRenamer Parameter‘s',_ » M Trarsformer
Transformer Transformer Name: [Raaiima ey
Transformer Name: &[] Advanced: Prior/Subsequent Feature Attribute Retrieval
Attributes To Set
Attributes To Rename
| ‘ Attribute Name Value
Old Attribute New Attribute Default Value | * inspireld.Identifiernamespace . ESIGN.SIOSE
“ ID_POLYGON |inspireld.Identifierlocalld _ 4§ LandCoverObservation.observationDate k& 2011-08-01T00:00:00
ul 4 validFrom k 2005-01-01
& TimeStamper Parameters. b ¢ validTo k 2008-12-31
4§ observationDate k 2011-08-01
+ - Transformer
Transformer Name: neStampe!
Help
Parameters + — - v = x Duplicate

Time Stamp Format: ISO DateTime (*Y-"m-~dT H: *M:~S) L

Help [ ok ][ cancel |

Time Stamp Attribute: beginLifespanversion

| Hep || Defaults ~ [ ok || cance |
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+General INSPIRE attributes with FME

Direct creation or renaming according GML writer

'qmniifﬁFidiﬁﬂqTqu?l EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENENS
meelu:ExistinglandUseCbiect gml:id="idbollai2b-508b-406e-all8-6a523ed0bBd3" >

[ |
= ¢elurinspireIds> :
: <bhazge:Identifier> m
| <base:localld>bellad2b-508b-4c6e-all8-6a523ed058d3< /base:locallds u
: <hasenamespace>ES. IGH. SI05E< /base tnamespace :
™ </base:Identifier> [
: </elurinspirelds :
{ElJ be 11L1fespaﬁ?515101}2D15 04-07TO7: 5 126 {IE u:bkeginlifespanVersion> m
et B EJ EEEEEEEEEEENEEEEEEEN l(i EEN J:l EEEEEEN
{Ela gennetry}
<elu:hilucslLandUse xlink:href="http://inspire.ec.europa.en/codelist/HILUCSValue/5 ResidentiallUse"/>
felurhilucsPresence xzi:nil="true"/>
zelu:specificlandlUse xsi:nil="true"/>
R R T T e T a s n
m <elu:cbservationDate>2011-08-01</elu:ckservationDate
B celu:validFrom>2005-01-01</elu:validFrom> :
;{El.:l validTn}EDDB 12-31</elu:validTo> :

{E!.Jl u:fataset :-c__.. 'l”e% q'ldgiﬂﬂg'!-’. EEEEERERERS

«/eluiExistinglandlseCbiect>
</ gml : featureMenber>
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<+INSPIRE Codelists with FME

Using an attribute with GML label xlink:href\\

There are other
alternatives and
ideas on it, but
this one works

-
% AttributeCreator Parameters

| Transformer

Transformer Name: AttributeCreator

& [~ Advanced: Prior/Subsequent Feature Attribute Retrieval

Attributes To Set
| \ Attribute Name Value
* interpolationTypexlink_href ' http:/finspire.ec.europa.eu/cadelist/InterpolationMethodValue/nearestneighbour |

+ — 2 v = = | Duplicate _
[ ok ][ cance |
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<+INSPIRE Codelists with FME

Using an attribute with GML label xlink:href

{bi:ﬂrthuimageduverage gml :id="1d203449b8-5e8f-4511-9b58-T7684b05eTb99" >
<gml:domainSet>

<gml :rangeSet>

<gml:coverageFunction>

<gmlcov:rangeType>
<gmlcov:metadata x;i:k:href=“PNDA_MA_DF_ETRSBS_EUSQ_hEQ_D630.xml”f>
<ol:inspireld>>

<ol:domainExtent>

FRAR A"l I I I I I I E N E N EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERN
<oirinterpolationType ®xlink:href="http://inspire.ec.enropa.enfcodelist/InterpolationdMethodValue/ nearestneighbonre" />
jilhdkdbENMIt!u!j!l!ﬂmﬂﬁ9!ﬂm3q1&5q1&ﬂ!utﬂmﬂlﬂ!ﬂ!gl EEEEEEEEEEEEEEEEEEEEEEEEEEEEEERNm lI
<ol:phenomenonTlime>

<oiibeginlifespanVersion>2015-03-09T00:00: 00</0itbeginlifespanVersion>

<oirmosaicElement xlink:href="idSb9712a2-eT769-405e-9631-466dBoka3abl" />

<oil:mosaicElement xlink:href="idbB84c9%ddé-d9al-45f6-b32c-043176506494" />

<oi:mosaicElement xlink:href="idc9707at4-64ad-4789-8e88-3dleleB85L934" />

<oi:mosaicElement xlink:href="id712f03e2-0ec0-4405-82d1-4012223d492c0" />

</0i:0OrthoimageCoverage>
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+Geometry with FME

FME geometry must be renamed according INSPIRE
specifications, using GeometryPropertySetter

\

r '

Attribute needed by % GeometryPropertySetter Parameters &

. Do
INSPIRE GML writer FM | Transformer
(the little triangle doesn’t turn green, ;:f‘ Transformer Name;
but the writer recognizes the Sp

1. Geometry Part Selection

geometry name) =

TNSPIRE Pl oposes aggregated geometry for vectorial de Geometry XOuery: <Al parts> -
elements in Orthoimagery theme. Itis needed dif ¥ XQuery Gk E] D
i to aggregated them before write the GML
fOOtp”nt le General Parameters

ﬂ inwpdation /—itm 2gator_. .::A ¥{§},J 7toﬂ Property to Set: lGeometry Name '] B

I P Aggregate ?/_' Overwrite Existing Properties: |No v ] @

Rename geometry attribute

: I Traits from Attributes Parameters
to be recognized

> Trait Counter Parameters

4 Geometry Name Parameters

Aaaregate

Geometry Name: footprint B

In the special case of Orthoimageries, .
INSPIRE specifies that the geometry type Invalid
must be gml:MultiSurface. To get this

type in FME it is required to use the L Help ] [ Defaults ¥ OK J L Cancel ]
following sequence of transformers: % y
Aggregator, MultipleGeometrySetter
(value=no) and GeometryPropertySetter
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+Geometry with FME

FME geometry must be renamed according INSPIRE
specifications, using GeometryPropertySetter

<pi: fuut.prilnt}
<gml :MultiSurface gml:id="i1id3894941c-9859-461e-BB5d4-87%a3ecBbief-0" srsHame="EPS5G:3035" =r=Dir
<gml : surfaceMember>
<gml:Surface gml:id="1id3854541c-9859-461e-885d-87%a3eei8bief-1">
<gml :patches>
<gml : PolygonPatch>
<gml :exterior
<gml:LinearRing>
<gml :posList>3135975.685 1968208.611 31385910.643 1986758.270 3167:
</gml:LinearRing>
</ /gml:exterior>
«/gml : FolygonPatch»
«/gml :patchesr
«/gml:Surface>
«/gml : surfaceMembers>
</gml:MulciSurface>
<foi:fooctprint>
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+INSPIRE attributes with XML-fragment type

It is needed to build manually the XML-fragment structure
with XMLTemplater

v e e 2 3 = ==
ROOT Template Expression &l
[4 Attributes ] 1 <gmd:EX_Extent xmlns:gmd="http://www.isotc211.org/2e@5/gmd" xmlns:gcosehttp://www.isotc211.0rg/28085/gco">
¢ _xmax 2 <gmd:geographicElement>
& A 3 <gmd: EX_GeographicBoundingBox>
2 4 <gmd :westBoundLongitude> In case that the XML-fragment needs an
9 _ymax 5 <gco:Decimal>{fme:get-attribute(" xmin")}</g{ ‘XML-namespace’, it is needed to include
¢ _ymin 6 </gmd:westBoundLongitude> the definition of the ‘XML-namespace’ in
; = 7 <gmd:eastBoundLongitude> the t f
[» XQOuery Functions e transtrormer
O - ) 8 <gco:Decimal>{fme:get-attribute("_xmax™)}</g
|2 XQuery Geometry Functions ) 9 </gmd:eastBoundLongitude>
[ Pu-blished Parameters J 10 <gmd: southBoundLatitude>
> Private Parameters J [11 <gco:Decimal>{fme:get-attribute("_ymin")}</gco:Decimal>
| System Parameters )| 12 </gnd: southBoundLatitude>
(> FME Feature Functions ] |13 <gmd:northeoundLatitude>
[ > String Functions ) {14 <gco:Decimal>{fme:get-attribute("_ymax")}</gco:Decimal>
> Math Functions 15 </gmd:northeoundLatitude> )
[ J 16 </gmd:EX_GeographicBoundingBox> The IabEIS values ShOUId
/ . 3 .
= i e be present in the data
19 attributes, or obtained
« [l by operations

[ Help H Options '] [Generate...] Lnl,Coll[ oK ][ Cancel ]
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+INSPIRE attributes with XML-fragment type

It is needed to build manually the XML-fragment structure
with XMLTemplater

<pi:domainExtent>
<gmd:EX Extent>
<gmd: geographicElement>
<gmd:EX GeographicBoundingBox>
<gmd :westBoundLongitude>
<geo:Decimal=3107813.985</goco: Decimals>
</gmd:westBoundLongitude>
<gmd : eastBoundLongitude
<goco:Decimal>3139238.855</goco:Decimal >
</gmd:eastBoundLongitude>
<gmd : sounthBoundLatitude>
<geo:Decimal=1968376.821</goco: Decimals
</gmd: southBoundLatitude>
<gmd i:northBoundLatitude>
<goco:Decimal>1992036. 75</gco:Decimal>
</gmd :northBoundLatitude>
{fgmd:ER_GEDgraphicinandinginx}
</gmd: geographicElement>
</gmd:EX Extent>
</0i:domainExtent?>
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+IS0O 19123 attributes

[} ROOT Templwte Exprassion - —— —— )
* AtYRDules 8 eegls.re 2.0 g =t/
& BANDA 3-
al l e t e ¢ DERNIION N
¢ DESCRPCION
3
p ¥ NTIRVALG 1
! @ NULD BELOW
h ¢ MULO_UFPER
U ¢ uom d
4 v Tergiates
=
MQuary Punctiony
ey 0. Factons
Fuldahed Par avetlers
[@Range Type Pewats Paraveters
Syutem Parsrwiters
P Faature Nunctons
o ; g g Functeny -|l¢ '
Record Type definition for PNOA orthoimageries - v
Range Type attribuition is defined ee B - ipart - v -
150 and OGC standards for coverages. pee ot Sovtele. L CUL
: INSPIRE writer considers this attribute as
cSsv @} xml fragment, for this reason it is needed
IDV = to reproduce completly the Range Type
structure [] 58 Temphate Eqerssion (5=
BANDA
S 4 Atutes | B
DEERICI ¢ Banoa 2 {ormmemecy |
DESCRIPCION @ DEFINKION :
uomMm ¢ CEsCRPCION s pa £ PLIVALUS FRREOna®trE s / A . cpmrgts., et (odef Sl ] DO 5 /T eut et §ort s e
e 3 {foeiget- attritutel " wad_BELow")}
NULO_BELOW ¢ WIERVALD 7 ssweinilvalue
—— NULO UPPER & HULO BELOW imezrt JUslue reus e D /e openget 3. et
| INTERVALO | ¢ NWLO_UPPER e i maieate o it
S @ Lo n i ow Iusloesy
. # Gub Terplares 2 «Jsmeinilvala
r g ( - e &} Ccowazuce < odes"{ fomiget - attritutel IO}
CQ).GPeator. {Q}J ) (b Unreferenced > e s ool
[ b Created [ b Output # DupliateSupplier b Xy Nextor 15 ime:AlLowedialues
. < - > b < : %Query Geametry Funcsan " woes imtervals{ fmes et mtr ot TINTEEun
4 Ptdvhad PwaTetery 7 soverallowedvalues
&) DestDatazet INSSRE o Jsmezconatruint
. WDEE Jpuenipsart 1ty
- ""“"-”“, A0 fsmerfield
& FEATURETYPES2 =
‘ " ’ «m '
ten Cphors  * | | Generde, inl Col} o™ Canosd

B Othoimageryxsd £ | Bl new 23| B coverage xsd £3 | [ PNOASINSPIRED! ami 3 | [ SI0SEtoINSPIRELC aml 3 5| Record Type_PNOA-RGE csv B3

IID: ERNDR; DEFINICION; DESCRIPCION; UOM; NULO EELOW;NULC UPPER; INTERVALO
1:;Red;http://opengis.net/def/propertv/OGC/0/Radiance;Measure of red band:;W.m-2.37-1.nm-1;0;255;0 255

2:Green;http://opengis.net/def/propertv/0OGC/0/Radiance;Measure of green band;W.m-2.3r-1.nm-1;0;255;0 255

3;Blue;http://opengis.net/def/property/0GC/0/Radiance ;Measure of blue band;W.m-2.35-1.nm-1;0;255;0 255
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IS0 19123 attributes

Range type

<gmlcov:rangeTvpe>
<5WE:DataRecurc.1:- EEEEN
<awe:field pame="Red">
<5we:Q‘ﬁ:ﬂi!},.-:ﬂf!:'_ti:u:ﬁ'http:,-l",-l"m:uenqis.net,-"'def,-"prnnertvaGEfD;"RadiEume“}
<swe:nilValues

<swe:NilValues>
<zwe:nilValue reason="http://www.opengis.net/def/nil /OGC/0/BelowDetectionBange" >0</awe:nilValue>
<swe:nilValue reason="http://www.opengis.net/def/nil /OGC/0/AboveDetectionRange" »255</swe inilValue>
<fawe:ilValuess>
<faweinilValuess>

cozwe:iuom code="W.m-2.sr-1.nm-1"/>
<gwe:constraint>
<swe:hllowedValues>
<zywerinterval>0 255</swerintervals>
< /awe:AllowedValues>
</f=swe:iconstraint>
</ 8weiQuanticy>

<;"swe:f1eldi EEEEEg
<swe:fieldlhame="Green"

<awe:fieldgname="Blue" >
c,-"swe:DataReccurE:-

</fgmlcov: rangeType>

IRE KEN workshop — Barcelona 29t"-30t September




+IS0O 19123 attributes

Coverage Function

Grid Function charade ristics & AttributeCreator Pararneters @
Allof them constant for all PNOA orthcimageries
Transformer
INSPIRE datamodel spedfy a << union= = element R A Tl tributeCreator 3
that includes: ruleDefinttion, rueRefemnme. But
attributes are not supported by X5D files, This > [] Advanced: Prior fSubsequent Feature Attribute Retrieval
fad comes from the typeclogy of =< union== Attributes To Set

than cbeytouse at leats cne of the sltematives, Attribute Name Value

the prefersd one in gridFunction definition.

4 gml_coverageFunction.gml_GridFunction.gml_sequenceRule.axisOrder k& +1 +2

Amummmr_a ﬁ-}}:l 4 gml_coverageFunction.gml_GridFunction.gml_startPoint k oo
(> cutput [

Metads

5 xmil fil link

- s . o + — & v = = -_Duplicahe
QringCo...enator_240:
[-E:' D..Iu]..lt o OK ] [ Cancel ]

<ol i coverageFunctions

: <gml:GridFunction>
<gml:sequencelfule axistrder="+1 +2">Linear</oml:sequencefulex
<gnl:atartPoint>0 O0</ool:startPoints>

_ <foml:GridFunctions

Efgml:cn?eragEFunctinn}
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IS0 19123 attributes

Domain Set

f
» .
L, b
&=

DomainSet attribuition
~#t Root |
(> Output =

r ———— =i T B
ROOT Template Expression ﬁ @

[4 Attributes ] a|| 1<gml:RectifiedGrid dimension="2" gml:id="gr{fme:get-attribute("gml_id")}" xmlns:gml="http://www.opengis.net/gml/3.2">
4 _cell_origin_x |2 <gal:limits
4 cl origin.y = 3 <gml:Gridenvelope>
Ay 4 <gml:low>@ e</gml:low>
9 _coordsys |5 <gml:high>{fme:get-attribute("_num_rows™)} {fme:get-attribute(" num_columns")}</gml:high>
@ _lower_left x 6 </gml:Gridenvelope>
4 _lower_lefty 7 </gml:limits>
4 _lower_right x 8 <gml:axisLabels>x y</gml:axisLabels>
4 et right.y 9 <gml:origin>
- n 10 <gml:Point gml:id="origin_{fme:get-attribute("gml_id")}" srsName="http://www.opengis.net/def/crs/EPSG/8/3035">
4 —max.x 11 <gml:pos>{fme:get-attribute("_origin_x")} {fme:get-attribute("_origin_y")}</gml:pos>
4 _maxy 12 </gnl:Point>
4 minx 13 </gml:origin>
4 -min:y 14 <gml:offsetvector srs "http://www.opengis.net/def/crs/EPSG/@/3035" {fme:get-attribute("_spacing x")} o</gml:offsetvector>
- 15 <gml:offsetvector srshame="http://www.opengis.net/def/crs/EPSG/@/3035">@ -{fme:get-attribute("_spacing_y")}</gml:offsetvector>
2 -”“m-ba:‘ds 16 </gnl:RectifiedGrid>
num_columns
¢ _num_rows
4 _origin_x
S | Kl —r— .
| tep || options v/ | Generate... | inyclt| ok || cancel |
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IS0 19123 attributes

Domain Set

<gml :domainSet>
<gml :RectifiedGrid dimension="2" gml:id="grid2?03449bh8-5e8f-4511-9b58-T684b05eTh99" >
<gml:limits
<gml:GridEnvelope>
<gml:lowx0 0</gml:lows>
<gml:high>75320 114960</gml:high>
</gml:GridEnvelope>
< /gml;limits>
<ogml:axizlabels»>x v</oml:axislabels>
<gml:origin>
<gml:Point gml:id="origin id203449b8-5e8f-4511-9b58-T684b05eThb99" =srsName="http://www.opengis.net/def/crs/]
gml:posr426860 44285160</gml:pos>
</gml:Point>
</gml:origin>
<gml:offsetVector srzHame="http://www.opengis.net/def/ors/EPSG/0/3035">0.25 0</gml:offzetVectors>
<gml:offsetVector srsHame="http://www.opengis.net/def/ocrs/EPSG/0/3035">0 -0.25</gmnl:offsetVector>
</gml:RectifiedGrids
</gml : domainSetc>
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+IS0O 19123 attributes

Range Set

Range Set is definend as xml fragment.
According OGC standard this fragment
deals with the description of the file.

i Type ID PI'OVIdlﬁg the plxels ’ Other possible smarter solution will be
. pointed to WCS, ATOM, or similar
values in a separate file (*.'T1IF) '

{}{MLTemp later_ 4 {@}]

—3# Root )

(b Output —

ROOT Template Expression . 2 ’ il @‘
| 4 Attributes ) | |2 <gml:File xmlns:gml="http://wem. w3.0rg/1999/x1ink">
& abstract |2 <gml:rangeParameters xlink:href="{fme:get-attribute("name")}.tiff" xlink:role="http://www.opengis.net/spec/WCS_coverageencoding_geotiff/1.8/" xlink:arcrole="filereference"/>
4 beginLifespanVe... : :gmifgi:::rfj:z[c‘zjffme:get-attribute("name")}.tiff(/gmlzfileReference>
9 dateStamp 5 <§:1:mimeType>imagle/tifﬂ/gml:mimeType>
& domainExtent{} (E| |6 </gml:File>
4 domainExtent{0}
4§ fileldentifier
4 gml_coverageFu...
4 gml_coverageFu...
Il | 4@ gml_coverageFu...
4§ gml_coverageFu...
4 gml_domainSet
4@ gmlid
4 inspireldIdentifi...
4 inspireldIdentifi..
4 interpolationTyp...
4 metadataf}xlink... e
& s o - 4 m »
[ Help ] [ Options '] [Generahe... In1,Col1 [ OK J [ Cancel
|
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IS0 19123 attributes

Range Set
y» Type Il) Providing the pixels’
values in a separate file (*.'T1IF)

<ol:C0rthoimageCoverage gml:id="1d203445b8-5e8f-4511-9b58-T6E4bL05eTE99" >
<gml:domainSet>
{bml:rangeﬂet}

<gml:File> EEEEEEEEEEEEEEEEEEEEEEEENER
<gml:rangeParameter! xlink:href="PHNOA MA OF ETRS89 HU30 h50 0630.tiff"mklink:role="http://www.opengis.net/s

<gml : fileREferEncebﬁ(ﬂ_ﬁh!{ﬂ_!ﬂssgl_ﬂﬁﬂ_ﬂa_ﬁ EEDidﬂ:!gHE.ﬂl!R!ﬂﬂ'lce}

<gml:fileStructure/>

<ogml:mimeTyvperimage/tiff</ /oml :mimeType>
</gml:File>
</gml:ranges5etc>
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IS0 19123 attributes

Range Set

» Type IV*) Providing area|

of the DEM through a
WCS getCoverage

request

Range Set & definend as xrml Fragrent,
According O3EC standard thi Fragment
deals with the description of the Fle,
Crher possible smarter solution will be
pointad to aFik, ATOM, o sirlar

—*Strin gCo...enator_4 <%

(b Cutput [
| ¥MLTem plater_4 g3
r Root

[ Cutput

F

IRE KEN wo

% StringConcatenator Parameters - Basic

Transformer

Transformer Name:

Parameters

Expression Results: [Creahe New Attribute

New Attribute: wes_getcoverage_request v [w=) (=]
Attributes To Overwrite: Pt
String Parts
‘ String Type String Value Sl s 2

Constant hitp://wwwign.es/wes/mdt?service=WCS8treq [l -
Attribute Value 4 _lower_left_x ; -
Constant k., [ v
Attribute Value 4G _lower_lefty o
Constant I :
Attribute Value @ _upper_right_x |z =
Constant k . ‘
Attribute Value < _upper_right_y ‘
Constant k &WIDTH= ‘
Attribute Value 4 _num_columns ;
Constant Kk &HEIGHT= ‘
Attribute Value & _num_rows .
Constant k &FORMAT=geotiff
Concatenated Result
http: /fwww.ign.es/wcs/mdt?service =WCS&request=GetCoverage&version=1.0.0&coverage=mdt:Elevacion25 .
830_258CRS=EPSG:25830&bbox=@Value( lo eft_x),@Value(_lower_left_vy), @Value(_upper_ _X),@
Value(_upper_right_y)&WIDTH=@Value(_num_: nins)&HEIGHT =@Value(_num_rows)&FORMAT =geotiff

[Switch To Advanced ] I Help | [ OK ] [ Cancel
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IS0 19123 attributes

Range Set

» Type I'V*) Providing area of the DEM through a WCS
getCoverage request

<gml: rangeSet>

<gml:File> EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESR
cgml:rangeFarameters.x;i:k:iref=“httu:ffwww.iqn.Esfwcsgmdt?service=WES&amp:request=GetE0veraqe&amu:versiuu=1.
[ |

<oml:fileReference>giode A AL AL LA A A A EEE N EE N RS

“gml:fileStructure/>

B
0.f

<ogml:mimeTyperimage/tiff</ /oml :mimeTyper
< l== This enccding way 1z a proposal,

Hative CRS5 i= used for data providing —->

<!—— WC5 provides the coverage in the native reference systems (EP3G:25830 and national altimetric system) —->
< gml:File>
«/gml: rangeSet>

http://www.ign.es/wcs/mdt?service=WCS&request=GetCo
verage&version=1.0.0&coverage=mdt:Elevacion25830_25&C
RS=EPSG:25830&bbox=484387.5,4778987.5,512212.5,4798212.
5& & &FORMAT=geotiff
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<+ Attributes’ values with multiplicity 0..*

Using FME lists

—ﬂstB’uﬂder {g}) MTN attribute ensures corespondence
TR in case that the filenames would be not
P Output exactly the same.

The instance of OrthoimageAggregation
will not have mosaic dements

: ++ SubstringExtractor 5| ger 3 {3
Attributes needed by (» Output > )
INSPIRE GML writer ’

— N — & ListBuilder Parameters
¥ mosaicElement{}.nilReason e
# mosaicElement{}.gml_remateSchema Transformer Name: | TN
¥ mosaicElement{ }.xlink_href Group By: HMTNSO
¥ mosaicElement]}.owns -

Parallel Processing Level: [No Parallelism

F - [EEICE'ETTIEFIt{}.)[SI_ﬂI' Input is Ordered by Group: [No

Parameters

List Name: mosaicElement

Hep | | Defaults v [ o
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<+MosaicElements and OrthoimageAggregation

Represent attributes with multiplicity (0..*), recognized using
FME lists

<gml : featureMember>
ﬁui:OrthﬂimageCﬂﬂerage gml:id="1d127988fe-3£77-4080-91df-cocledSddbea™®
<gml:domainSet>

<gml:rangeSet>

<gml:coverageFunction>

<gmlcov:rangelype>
<gmlcov:metadata x;i:k:h:ef=“PNDA_HA_DE_ETRSBS_HUBQ_hEQ_D629.xml“f>
<gi:iinspireld>

<ol:domainExtent>

<ol:footprint>

<oi:interpolationType xlink:href="http://inspire.ec.enropa.enfcodelist/InterpolationMethodValue/nearestneighbonr" />
<oi:name>PNOA MA OF ETRS89 HU30 h50 0629</oi:name>
<ol :phenomenonTime>

<Di:E%EinLifEﬁﬁanVErsiDn>2DlE—DB—UETDD:UU:DU(fDi:hE inLifESEanersinn>

EEENE HEHBE EE EEEEEEEEEEEEEEDR HEHNE EEEDR
<ol:mosaicElement xlink:href="1d2038B0932-28fc-4Ff18-82e3-03d47%abtf2eba" i
<ol:mosaicElement x;i:k:h:ef=“idEfflEBBl—BccE—4Eac—alcﬁ—aab&ﬁBe&bBED“ﬁi
<ol:imosaicElement xlink:href="id3f78477d-bT738-4f85-9367-42a4a525760"

: <oi:imosaicElement ®xlink:href="idi17162172-8f01-4066-8605-05f60821658c9" /¢
| N | !)l H EHE ! H EHBE ! E I E E E E E E EEEEEEEEEEEEEEERN
</ol:0rthoimageCoverage

</gml: featureMember>

Individual Orthoimage composed
by 4
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<+MosaicElements and OrthoimageAggregation

Represent attributes with multiplicity (0..*), recognized using
FME lists

ﬂbi:ﬂrthdimageCoverage gml:id="idbf7d4d901f-dlcB-45e4-b334-bb23a86fB89fh" >
<gml :domainSet>

<gml:rangeSet>

<gml:coverageFunction> An instance in the GML file to

<gmlcov:rangeType> t'th I t t. I
<gmlcov:imetadata xlink:href="Cobertura FHOA 2 represen ecom eéte nationa
<giiinspireIds / dataset

«oi:domainExtent» //1

<ol:footprint> /

<oi:interpolationType x1j rnref="http: //inspire.ec.europa.enfcodelist/InterpolationdMethodValue /nearestneighbour" />
<oi: na:r.e:chbertura_E‘HOA_ED12—141:,-":::1 inamex

<ol :phenomenonTime>

i:i}ieiliifisr.aifirilriﬂi'zw.i—WijiTaD :00:00</oitbeginlifespanVersions
!imi:cDntributingDrthDimageCDveragE} n

| N - -
<oi:contributingOrthoimageCoverage> g

{foi.l{lth\. EEEEEN

An OrthoimageAggregation that
means the complete dataset
composed by 2 Orthoimages
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<Validation with FME

It 1s possible to use the default validation implemented in the
INSPIRE GML writer, ensures only a well format file
against the XSD template

4 |4 | SIOSEtoIMSPIRE-LC [IMSPIRE]
é8% Destination Geography Markup Language (GML) File: T
5_@ Coordinate Systern: EP5G:3042

4 {ﬁ} Parameters
§8% INSPIRE Themes: LandCoverVector Validation needs a reference
i
Application Schema: CRUJULIANVNSPIREWFMEY = . .
{85 GML srsName: EPSGA042 ~— ‘application schema’ to
55 GML SRS Axis Order: 1,2 .
€63 Pretty Print: Yes Compare. It W|“ be the
% :ed;;::l'lz':k::li-with Spaces: Mo downloaded XSD file fl"Om
% m:s Er:rii:li;cesrIZr;JDepr;r:iSE::s:Ylizsted Attributes |NSPIRE Web' If thls parameter iS
53 Qutput Encoding: <not set> : :
e e LT in blank, FME looks for directly
Validate Output File: YES 1
b A gy ST in the INSPIRE web.

{E} Lirnit Mumber of Lists in Mested Attributes: <not set>
55 Maximum Decimal Places: <not set>

{5} Minimum Decimal Places: <not set>

i5% System Encoding: <not set>

i5% Suppress xsiischemalocation Attribute: NO

% EE““’E“”E“?””’ gml The validation only can be carried
eature Collection ID: =not set>
5 fg} FTH”M(;’;“*-t No out over elements defined in the
4 5 Feature Types . .
& LandCoveDatase XSD file. XML-fragments attributes
> =t LandCoverlnit
- are omitted
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+GML result Orthoimagery

3 OrthoimageCoverage
(2 orthoimages
and 1 aggregation)

==

<?xml wverzion="1.0" encoding="UTF-8"72>

<gml :boundedBy>

Hﬂbml:reﬂtureCﬂllectiun ¥xmlns:gmlcov="http://www.opengis.net/qmlcov/1.0" xmlns:swe="htt

<gml : featureMember>
<ol:hAggregatedMosaicElement

gml:id="1d5b9712a2-2769-4c5e-9631-466d8cha3abl">

</gml:featureMember>
<gml : featureMemnber>
<ol:hggregatedMo=saicElement

gml:id="idbE4coddb6-d9al-45f6-b32c-04317650649d4" >

</gml: featureMenber:>
<gml: featureMember>
<oi:hggregatedMosaicElement

gml:id="id2a6afdl9-1912-485c-8627-5661247fala7T">

</gml: featureMenber:>
<gml : featureMember>
<ol:hAggregatedMosaicElement

gml:id="1d7a0e877c-ff58-4b43-971b-aabbdeT0ee30">

</gml: featureHenber>
<gml : featureMember>
<ol:hggregatedMosaicElement

gml:id="ide9707a84-64ad-4789-8e88-3d1eleB5F934" >

</gml: featureMember>
<gml : featureMemnber>
<ol:hAggregatedMosaicElement

gml:id="id38ab8f18-e05f-4d6a-8886-92b00Tb30cal">

</gml: featureMenber:>
<gml : featureMember>
<ol:hAggregatedMosaicElement

gml:id="id42abece5-0cea-44bd-96a6-2efd38491205">

</agml: featureMenbexr>
<gml : featureMember>
<ol:hggregatedMosaicElement

gml:id="1d712f03e2-0ec0-4405-82d1-4012223d92c0" >

</gml: featureMember>
<gml : featureMemnber>

<ol:0rthoimageCoverage gml:i

d="i1db0788521-d7a5-4e9c-8dé6b-5ac274d18cdD" >

</gml: featureMenber:>
<gml: featureMember>

<oi:0rcthoimageCoverage gml:i

dA="1d20344908-5e8f-4511-5b58-T684b05eTh29" >

</gml: featureMember>
<gml : featureMember>

<ol:0rthoimageCoverage gml:1i

A="1dbf7d901f-dlcB-45e4-b334-bb23a86f89fh" >

</gml:featureMember>

</gml:FeatureCollection>

a 29th-30t September




+GML result Orthoimagery

== - Py |_ . e .
#e Bl Al B W oW W w ) i 2 N . n How to see GML labels in QGIS: (Jirgen Weichand)
i B = 9 s O . ‘ L \I https://themes.jrc.ec.europa.eu/file/view/24142/oi-result-in-qgis
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+GML result Elevations

1 ElevationGridCoverage (without geometry)

<?xml version="1.0" encoding="UTF-8"72>
Fl<gml:FeatureCollection xmlns:swe="http: /fwww.opengis.net/swe/2.0" xmlns:nzl="http: //inspire.ec.enropa.en/schemasfovbhas
+ <gml :boundedBy>
=] {bml:featur4Memher}
= <el-coviElevationGridCoverage gml:id="idle862582-cfec-4ebd-9754-1eTdA291253089" >
+ <gml:domainSet>

=] <gml : rangeSet>
<gml:Filel
<gml:rangeParameters xlink:href="http://www.ign.es/wos/mdt?service=HCS &amp : reques t=CetCoverage kamp
<gml:fileReferencergeoserver-GetCoverage. tiff</oml:fileReferences>
<gml:fileStcructure/>
“gml :mimeTyperimage,/tiff< gml imimeType>
<1—— This encoding way is a proposal, required to be shared and walidated with other encoding exam

<!'—— WCS provides the coverage in the native reference systems (EP5G:258330 and national altimetric
- </gml:File>

- «/gml:rangeSet>

& <gml:coverageFunction>

= <gmlcov:rangeTypes
<gmlcov:metadata x;i:k:tref=”PNDA_MDTE5_ETRSBS_HU3Q_DD61.xml“fb
tel-cov:beginlifespanVersion>2013-07-18T00:00: 00</el-cov:beginlifespanVersion>

& tel-cov:domainExtent>

cel-coviendLifespanVersion x=zinil="troe"/>
B zel-cov:inspirelds>

tel-cov:propertyTyperheight</el-covipropertyTypes
tel-cov:surfaceTyper>DTM</el-covisurfaceTypes

ke </fel-coviElevationGridCoverage>
= </gml : featureMember>
L« /fgml:FeatureCollection>
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+GML result Elevations

QGS 2501 -Pas - -
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<+ Raster Images’ Tags

GMLs must be accompanied by raster images (geoTIFF or
JPG2000). Raster images must be tuned to allocate INSPIRE
information inside, using image TAGs (OI Recommendation 32 and

Annex E)

» Image tags should be modified/edited/written

» 4 types of tags: Mandatory,

GeoTIFF Format Specification Application Schema

, Optional, Inadequate

Table 10. Baseline TIFF implementation profile and Mapping between TIFF tags and the associated object elements from the Crthoimagery GML

GeoTIFF Revision 1.0

Tag name Code Type Card. Description Obligation Restricted values Mapping to GML elements (including
restrictions)
o ey e Artist 315 ASCH 1 Perscn who created the o MNIA
s S image
BitsPerSample 258 Short SamplesPerPixel Number of bits per M 1 for bidevel images For each band i, rangeType field[]].constraintinterval
Click Here for component For imagery. constrained to 8 |= 0 2"BitsPerSamplefi-1
or 16 bits-per-pixel-per-band
. {e.g. 8 88 or 16 18 16 for RGB
Authors: images).
For other gridded data, 8. 16
. and 32 bits-per-pixel-per-band
CellLength 265 Short 1 The length of the dithering 1 This field should be never used | NIA
or halftoning matrix used to
create  a dithered  or
halftoned bilevel file.
CellWidth 264 Short 1 The width of the dithering or 1 This field should be never used | NIA
Ackmowledgments: halftoning matrix used to
create dithered
halftoned bilevel file.
ColorMap 320 Short | 2%(2*"BitsPerSample) | A colour map for palette c Only for palette colour images | A
our images.
e P Compression 258 Short 1 Compression scheme used M 1 for uncompressed data A
the image data 5§ fior LYW compression
2773 for PackBits
evwrpt - y—— oty ovy compression of greyscale and
. $ gestiis palette-colour data
. . Copyright 33432 | ASCH 1.- Copyright notice o MIA
TIFF specifications

INSPIRE KEN workshop — Barcelona 29t"-30t September



http://www.remotesensing.org/geotiff/spec/geotiffhome.html
http://www.digitalpreservation.gov/formats/content/tiff_tags.shtml

<+Raster Images TIFF Tags with FME

It is possible to obtain and define TIFF tags with transformers
and geoTIF writer

r 2
& Feature Type Properties - Tl
“# Gerera User Attrbtes Fomat Atvtutes (G Format Parameters
r ~ Laposed  Mame Type
%" RasterPropertyExtractor Parameters &J geotiff_orea_or_ponk har@S)
J » geotiff_byte_order chan(7)
W calculate minmex 5ffag char(3)
Transformer geot 7 _fftag
v’ * geotifl_comprmaicn methad charl®)
Transformer Name: = = Qeolilf_create tled filed chard
s asterPrope
D ] geatitt_snable_bigtdf char(3)
J » geotiff_intedesving type chard ‘
geotiff_jpeg_compression_level decimal® 0}
Help l I Defaults ~ ] [ oK ] [ Cancel geotiff_number_of_bits_per_cell r__ = 3
7)1 [ geolit photensbic mterpetation <+ Feature Type Properties @
Geotilt_private keys|Lid
geotift_pevate_keysihty | 3 General | © userattibutes | © Formatattributes | 4 Format Parameters
Geotitt_povate_keysiivaloe
geotitf_tsb_file_generation World File Generation: [yes '] E]
r v » geotiff_tiffteg_artist y
i . Create Tiled Files: [no -
<> RasterBandPropertyExtractor Parameters &F 4 > guotiff ez copyright [ &
J * Seotilf tifMag datetere Mumber of Columns per Tile {optional): E]
11 tifftes documentaame
Transformer g S " onal:
Cd » geotiff_bifftag hostcomputer Number of Rows per Tile (optional): E] !
Transformer Name: * geotit_fftag imagedescription Compression Method: [none V] E] I
geotiff_tifftag massamplevalue
geotiff_tfftag_mmsamplevaboe Jpeg Compression Level (0 - 100): 25 E]
v * oeotiff Eiffag rexohtionurst . :
TAB File Generation: |no A
Help ] I Defaults v ] [ OK ] l Cancel ) geotilt ey seltware [ | :
v » geotiftf_tifftagy sreschation Mumber of Bits Per Cell (1 - 32) (optional): E]
v * geotifl_bfftag yresolution
3 a Enable BigTIFF: [no '] E]
Interleaving Type: [BIP '] E] I
e Apshe ... Photometric Interpretation: [Auto '] E]
= === Byte Order: [mad’1ine '] E]
Calculate Min/Max TIFF Tags: [yes '] E]
[ Help ] [ Apply to... ] [ OK ] [ Cancel ]
h
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<+Raster Images TIFF Tags with FME

It is possible to obtain and define TIFF tags with transformers
and geoTIF writer

INSPIRE tags study for Ol generated by FME 2015

INSPIRE specificati Table 10. Baseline TIFF impl: ion profile and Mapping between TIFF tags and the iated object el from the Orthoii y GML Application Sch

INSPIRE classification of tags: The column Obligation informs if the tag is considered to be mandatory (M), conditional (C), optional (0) or inadequate (I). Obligation FME tag name DOk Comments

Help with TIFF tags at: http:fwww. digitalpreservation. gowlformatsicontentitiff_tags.shtml

Tag name Code | Type Card. Description Obligation Restricted values Mapping to GML elements (including
restrictions) |
Artist 315 ASCH 1 Person who created the o - NA geotiff_tifftag_artist ok
u}
BitsPerSample 258 Shont SamplesPerPire Number of Dbits per M 1 for bilevel images For sach band 1, rangeType fleid(]] constraint intecrval geotiff_number_of_bits_per_cell ok Editable in writer options, or
component For imagery, constrained to 8 | = "0 2*BisPerSampiefij- 1" automatic detection.
or 16 Dbits-per-pixel-per-band
(0.5.8880r 16 16 16 for RGB M
images)

For other gridded data, 8 16
and 32 bits-per-plxel-per-band
CeilLengtn 268 Short 1 The length of the dithering This field should be nover used | NA
or halftoning matrix used
create @ dithered of
haifioned bievel file
2654 Short 1 The width of the dithering or | This field should be never used | NA
hafioning matrix used to
Croate a Othered oOr
haiftoned bieve! file

ColorMap 320 | Shot |3°(2"BitsPerSample) | A colowr map for paletie c Only for palette colour images | NA c notested
colour images
Compression 259 Shont 1 [ Compression scheme used | M | 1 for uncompressed data | NA geotiff_compression_method ok Editable in writer options, or
on the image data 5 for LZW compression automatic ‘'uncompressed’.
2m for PackBits M

compression of greyscale and
palette-colour data

-Coo,ﬂyﬂ | 33432 | ASCH | 1.* | Copytight notice | o - | NA | (] geotiff_tifftag_copyright ok
DateTime 306 ASCH 20 Date and time of image () The Gregorian calendar should | NA geotiff_tifftag_datetime ok
creation be used a3 & reference system | NOTE the fleid DateTime should not be confused

for date vaiues, and the [with te properties phenomenonTime and

.‘m;'c'(” Time Coordinated beginlifespanVersion that report other types of g
Summary of TIFF tags reproduced by FME 2015 or e vins oo e | T e
recommended because offset

Obligation Tags Tested ok fom UTC cam not be
Mandatory 12 12 12

O

Only when extra sampies are | NA | notested
present
1 for 4-bands RGE images with

Conditional 9 3 3 _ana crame: [ _
. o 1 (defaut) NA geotiff_byte_order &7 Editable in writer options. Tagno
Optional 12 g 9 | | | cheoked.
| This fieid should be never used | N'A

Inadequate 9 - - |

42 2 2




<+Raster Images TIFF Tags with FME

FME collapses converting original big raster files (ECW 1Gb, 500km2,
GSD 25c¢m) to geoTIIF/BigTIFF

—> Resample original files to get practical solution in the exercise (GSD 1km)

TIFF tags (done by FME2015, readed by AsTIFFtag viewer). In blue tags independent from image resolution, some of them with same value than INSPIRE
GML file. In red tags dependent on image resolution with different values than INSPIRE GML file.

SubFileType (1 Long): Zero

ImageWidth (1 Short): 315 < real values of original images are included in the GML file <domainSet> (114960)
Imagelength (1 Short): 237 < real values of original images are included in the GML file <domainSet> (75320)
BitsPerSample (3 Short): 8, 8, 8

Compression (1 Short): Uncompressed

Photometric (1 Short): RGB

ImageDescription (46 ASCII): Example PNOA image for INSPIRE transformation... & same than GML & metadata
StripOffsets (2 Long): 1230, 122190

Orientation (1 Short): TopLeft & same than GML <coverageFunction>
SamplesPerPixel (1 Short): 3 & same than GML <recordType>

RowsPerStrip (1 Short): 128
StripByteCounts (2 Long): 120960, 103005

MinSampleValue (3 Short): 0, 0, © & same than GML <recordType>
MaxSampleValue (3 Short): 255, 255, 255 & same than GML <recordType>
XResolution (1 Rational): 4,41377051277407E-5 < real values of original images are included in the GML file <offsetVector> (1/25)
YResolution (1 Rational): 6,73683826037143E-5 < real values of original images are included in the GML file <offsetVector> (1/25)

PlanarConfig (1 Short): Contig

ResolutionUnit (1 Short): Centimeter

Software (9 ASCII): FME 2015

DateTime (20 ASCII): 2015:03:09 00:00:00

Artist (71 ASCII): Instituto Geografico Nacional - National Geog...
HostComputer (4 ASCII): N/A

SampleFormat (3 Short): 1, 1, 1

Copyright (14 ASCII): (C) IGN Spain

33550 (3 Double):

33922 (6 Double):

34735 (88 Short): 1, 1, o, 21, 1024, 0, 1, 1, 1025, 0, 1, 1,...
34736 (7 Double):

34737 (94 ASCII): Lambert Azimuthal Equal Area (ETRS89-LAEA)|ET...
42112 (239 ASCII): <GDALMetadata> <Item name="DESCRIPTION" sam...
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s Presentation

Conclusions
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Open issues = steps forward

» Manage GML+image does not seem the best/smarter better through a
webservices
« File formats (only tiff, jpeg2000) proposal to manage internal tiled geoTIFF
with jpeg compression
¢ Transform grid data into a square Pan-European Grid

¢ Need of a software able to edit tags automatically big raster data

» Webservices must ensure CRS, image tags and accuracy of data

« For visualization: WMTS able to read/visualize directly internal geoTTFE
tiles (without intermediate re-sampling/compression/tilling)
¢« For download:
s GML: WFS
s Images: WCS able to read/serve directly internal geoTIFF tiles (without
intermediate re-sampling/compression/tilling)

» Adoption of EVRS reference system implies recalculate heights

» Conceptual redundancy between INSPIRE GML, ISO-OGC Coverages and
Metadata

INSPIRE KEN workshop — Barcelona 29t"-30t September




http://www.ign.es

Instituto Geografico Nacional

Thanks for your attention

Julian Delgado Hernandez
Land Cover and Land Use department
jdhernandez@fomento.es

o5

INSPIRE KEN workshop — Barcelona 29t"-30t September



http://creativecommons.org/licenses/by/3.0/es/
mailto:jdhernandez@fomento.es

+INSPIRE raster datasets with ESRI

Ic_grid_coverage E

EAGLE: group of experts e =
extent_desc :text -
working for INSPIRE St st 1

extent_north_lat :double precision

transformation of LC/LU g — INSPIRE

begin_lifespan_version :timestamp with time zone | -
. end_lifespan_version :timestamp with time zone .
(related Wlth Euro ean valid_from :timestamp with time zone LC attrlbutes
p valid_to :timestamp with time zone

lod_value :bigint

° A lod_schemavalue :bigint
EnVlronI | | ent gency> FK id_dataset :bigint

FK id_nomenclature :bigint
p FK id_metadata :bigint
E A GLE 1 . .tadat\a rangetype_datarecord'field_quantity_niIvalues_nilvﬁe_bellmre on :text
re Su ts . ) rangetype datarecord field quantity nilvalues nilvalue bellowvalfje :text

rangetype datarecord_field quantity nilvalues nilvalue_abovereafjon :text

dataset rangetype_datarecord_field_quantity_nilvalues_nilvalue:aboveval text

‘ 7 D ] I —_— rangetype datarecord field quantity uom_code :text
a ector G for 0.* rangetype_datarecord field quantity constraint_allowedvalues inferval :text
coveragefunction_gridfunction_sequencerule_axisorder :text
coveragefunction_gridfunction_sequencerule_value :text
clature : : : 2
CORINE Land Cover coveragefunction_gridfunction_startpoint :fext
/

0 domainset _rectifiedgrid_limits_grid envelope low :bigint

domainset _rectifiedgrid limits_grid envelope high :bigint .
domainset_rectifiedgrid axislevels :text
and U r b an Atla S domainset _rectifiedgrid origin_point_x :double precision attrlbute S

domainset_rectifiedgrid_origin_point_y :double precision
domainset _rectifiedgrid offsetvector_x :double precision

domainset_rectifiedgrid offsetvector_y :double precision
i VCCtor / r aSter database rangeset_file_rangeparameters_xlinkhref :text
rangeset_file_reference :text

° rangeset _file_structure :bigint
for LC / LU data ln rangeset_file_mimetype :bigint
«FK»

E RS I aﬁd P oSt G I S +  fk dataset(bigserial)

+  fk_metadata(bigint)
+  fk_nomenclature(bigint)

IN SPIRE LC and LU :PK”DKJCAQrid_coverage(bigserial) —

tags
owner = eagle |

includes raster features
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+INSPIRE raster datasets with ESRI

Table Of Contents X

keS8 &
=§=1 Layers
= lc_grid_coverage
=[] Boundary
d
e= Footprint
TR
=M Image
RGB
B Red: Band 1
[ Green: Band_2
M Blue: Band_3

Raster Catalog...
Raster Dataset...

[~ Properties...

Mosaic Dataset...

|mations

el FR F

Toolbox
Address Locator...

Cemposite Address Locat

[ E% Raster Pro

New Mosaic Dataset

Create a new mosaic dataset in
this geodatabase.

Requires a Standard or Advanced
license and is disabled with Basic.

#, Add C

Finnish national LC dataset (GSD 20m) © SYKE (partly © Metla, Mavi, LIVI, VRK, MML Maastotietokanta 05/2012)
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+INSPIRE raster datasets with ESRI

A ESRI Mosaic dataset allows to deal with each individualized mosaicked image
(=OrthoimageCoverage) and globally raster dataset (=OrthoimageAggregation), and

. . .
sseseae— complete the attribute table with ISO/INSPIRE attributes
0G8
£ = layers
= [ grid_coverage_PNOA
Boundary
(m
Footprint
ol
= Image
RGB
M Red: Band_1
[ Green: Band_2
M Blue: Band_3
Genersl |  Defauts |  KeyMetadsta | XY G
Raster Coordinate System | Fields | Indexes I Editor Tracking I Feature
Field Name Data Type
[@e| =0 < 1 coveragefunction_gridfunction_sequencerule_value |Text
Table coveragefunction_gridfunction_startpoint Text
domainset_rectifiedgrid_limits_gridenvelope_low Long Integer
L-j ~ %' %& 4 g X domainset_rectifiedgrid_limits_gridenvelope_high Long Integer
grid_coverage PNOA\Footprint domainset_rectifiedgrid_axislevels Text
QBJECTID® | _Raster Name jPS* | MaxPS* | LowPS* | HighPS* | Cateqory | Tag | Grouphame| Productbame | | || domainset rectifiedgrid_origin_point x Double
» 1] <Raster> | PNOA_MA_OF_ETRS89_HU30_hS0_0629 ol 1434275 1484375 4 Primary | Dataset - domainset_rectifiedgrid_origin_point_y Double
2 | <Raster> PNOA_MA_OF_ETRS89 HU30_h50_0630 2 d . th t bl Primary | Dataset - domainset_rectifiedgrid_offsetvector_x Double
records in e table domainset_rectifiedgrid_offsetvector_y Double
rangeset_file_rangeparameters_xlinkhref Text
rangeset_file_reference Text
rangeset_file_structure Text
rangeset_file_mimetype Text

IRE KEN workshop — Barcelona 29t"-30t" SepTembe


http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKCu8pzJh8gCFUlpFAodzr4JVw&url=http://uwm.edu/software/arcgis/&bvm=bv.103073922,d.d24&psig=AFQjCNE9Sdly4kDK3UpQQNddcrTN7BESCA&ust=1442905821329823

