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Contexte

- Représentations cartographiques omniprésentes — Géoportails.
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Ajouter d'sures données du SITH dans ce théme:

Rechercher des données...

Ajouter des données extemes dans ce théme:

Source : http:/lwww.geoportail.gouv.fr, consulté en septembre 2017
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http://www.geoportail.gouv.fr/
http://sitn.ne.ch/

Source : https:/icrimemap.infol,
consulté en septembre 2017
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Source : https:/lopenbeermap.github.io, consulté en septembre 2017


https://crimemap.info/
https://openbeermap.github.io/

- OGC Standards, Web 3X, Open data

The Oyster Atlas by
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Source : https:/icarto.com/gallerylliberation/, consulté en septembre 2017


https://www.mapbox.com/
https://carto.com/gallery/liberation/

- Des représentations incorrectes et insuffisantes (Bertin 1967/1983),
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Source : http:/lec.europa.euleurostat/cache/RSI/#?vis=nuts2.population&lang=en, consulté en septembre 2017


http://ec.europa.eu/eurostat/cache/RSI/#?vis=nuts2.population&lang=en

- Carpendale, 2003; MacEachren, 2004; Tyner, 2010: shape,
size, hue (color), value, texture, orientation.
Dont le socle repose sur la classification de Bertin & Berg, 2010
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Source : Bocher et Ertz, 2016

Sites-pilotes du projet AGES (Ancient Geomorphological EvolutionS) Etat d'avancement des SAGE
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Source : http:/liwww.lgp.cnrs.frispip/sites/AGES_webMap/programme.html,
consulté en septembre 2017



http://www.lgp.cnrs.fr/spip/sites/AGES_webMap/programme.html

Définitions
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%« PDF...
Openjumpﬁ GeoPDF...
/_f i_\ Webmapping...
ArcGIS /r

Mobile...
OrbisGIS %é g ine...

Mapinfo <\/ 3D...

Cartographic content authoring

Source : Ertz et Bocher, 2011



Limites des standards

- Un premier standard Style Layer Descriptor

https:/lwms.geo.admin.ch/?SERVICE=WMS&VERSION=1.0.0&REQUEST=GetMap&FORMAT=image/png
&LAYERS=ch.swisstopo.pixelkarte-pk25.metadata-kartenblatt&SRS=EPSG:3857&STYLES=
&WIDTH=2285&HEIGHT=897&BB0X=174582,5648084,1571851,6196597
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FeatureTypeStyle
— Rule n°1
Filter (match CAPITAL == 1)
* PointSymbolizer
— Mark 10x10 red square
— Rule n°2
ElseFilter (match any other feature)
* PointSymbolizer 5
— Mark @ 7 red circle = o0



- Un second standard Symbology Encoding (SLD-SE / 1.1)

Projets de recherche

e Duarte Teixeira, 2005; Ertz, 2007; Dietze, 2007; Sykora, 2007;
Envitia, 2008; Mays, 2008; losifescu-Enescu, 2010; Bocher, 2011;
Ertz, 2012

Proposition OGC SWG

e CR07-105 : Change Request — extensions for thematic mapping
e CR09-016: OWS-6 Symbology Encoding (SE) Changes

e CR11-023 (chart extn), CR10-145 (hatch fill extn), etc.

e Full list: Styled Layer Descriptor & Symbology Encoding

SWG Charter document***
http:/lwww.opengeospatial.org/projectsi/groups/sidsel.2swg

Geoserver — VendorOption



Limites des standards

- Basés sur des considérations techniques,

- Absence de références concernant le langage
cartographique,

- Modularisation et extensibilité impossibles,

- Absence de neutralité concernant le format d’encodage.
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Proposition

- Un standard défini autour d'une approche fonctionnelle (langage
cartographique - variables visuelles).

FORM/ PATTERN/
SHAPE SIZE HUE VALUE TEXTURE ORIENTATION
Al o | & | O
POINT SYMBOLS O O @ .
e [
LINE SYMBOLS | -==-~ ~_ |
AEE
Groan
AREASYMBOLs | LM | EEff
Eaamasseic Biuse i
= ss

Source : MacEachren, 2004

Une carte est I'application d'un style composé d'un
ensemble de symboles graphiques qui assemblés composent
une analyse thématique.
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Proposition

- Un standard modulaire organisé autour d’éléments de bases

- Style symbolizes
L. #name:Sting | ______ = > Layer
= +dess: Description

r
L] i

AbstractFeatureType | |AbstractCoverageType |
-} ]

|
[ [
Prodicate _o.a | as defined in !t as defined in [00-14612]
Symbodzer I | OGCGML07-036] I:".- | _OGC Coverage Model L"‘
%r +version: floak
+name: String
+description; Description
+unm: String
+passlevel: int]Strin
e = = ] +geometry; ValueReterence
| !
1 s i} ® \
redicate | [ rogicalPredicats | CompositeSymbolizer
il I 1 _ features according ridCoverages
‘ £ 2 17 Il GUL Simple Feature (S -2 I.eud}ml M il
according to [
GridCoverage
Parameteralue TextSymbolzer AreaSymbolizer LineSyrm bolzer PaintSymbolizer RasterSymbolizer
+d||:t boolean HWImmt Transdate +displacerment : Translate +displacement: Translate +fill: SolidFil
i_"j dicularCifset: float +perpendicularOffset: float
+pﬂ'p¢ndlcuar0ffw fioat
e}

Y X

Laber Far seroke | Graphic Color
-
= +labelText: String +unm: String |+unm.' String l| +uarm: Siring =
—‘ T ? +vlewBox: ViewBox
Interpolate | I % ?
_
+I“h.f:i”':ﬂ;;§ PointLabel SolidFill PanStroke Extber = | RGBColor
[rmethoahiame: Siring +opacity: float +ill: Fill
- iy +inlineCantent: Army +red: int
jregioniCalon :;L:‘:;nmi.:i +resource: UR +hlue: int
: o +transform: Transform +green: int
+lineCap: String by: float
+dasharray|0..N|: float Fopadity:
LineLabel e hOraa iiosk il Halo
CompoundStroke e
+wallKnownName: String
+.. +resource; UR|
+.. +markindes: int L
ﬁnﬁ:ﬂm Transform
“fill:
SHORSEISment +stroke: Stroke
+halo: Halo

Source : Bocher et Ertz, 2016
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Proposition

- Une conformance avec un seul symbole.

Rule I+ [ seyre |
| 4name: Literal sname: LEkaral
= |4+minScale: Liberal <~ | [TTTTTTTTTTTTTTTE
amaxSeale: Literal
- portrayal
AreaSymbolizer FeatureTypeStyle |

4 pemendicalandttset Literal

L STl F\eamremﬁ ety aas
Adiplacemant (5F-3 Lewel}
o L—
Fil Stroke Transiate
o Liberal +upm: Litarmal +x: Paramateryalc

+y: Parameteralie

+cokor f.r|1 A{r +upm: Likeral

SolldFill i Panstmke I

+opacily: Parametervalue | | #4ill: Fil i
1

| |

1

|

i

!

I
I )
! +rad: Parameteryalue

+hlue: Paramate alue

+qrean: Parameteryalue

#width: Parameterdalus

| #lingjaine Parametarialue

| #lineCap: Parametervalug
t+dashbrray[0L K] Parametervalis
|-I|:|.::h|:lfs=l: Parameteryalus

Source : Bocher et Ertz, 2016
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Proposition

+wersion; fost
4nimmes Skrin

=unm Sing
+passbevi: int=en

+deseription: Description

+aeometry VaueRefererce

- Un modéle conceptuel, neutre.
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Source : Bocher et Ertz, 2016

=ManedLayer=
<fame=public warld_sinple=/Name=
<UsarStyle=
<Neme =Swiss flag</Name=
<FeatureTypeStyles
<Rlle=
<Filter «nlns="hitp:/fwww.opengls netsoge"=
<PropertyIsEqualTe=
<PropartyName=name</Frope riyManas
<Literal=Switzerland</Literal=
</PropertyIsEqualTo=
</Filters
<Polygonsynbolizers
=Fill=
<GraphicFill=
<liraphics
<ExternzlGraphic=
<0nlineResource xmlnz:xlink-"http:/ /v
wlink hret="http: Awww whatennis . c
<Format=image,/png=,/Formats

XML
(the default encoding?)

15 | // Political boundaries /7

16

17 #admin[admin_level=2][maritime=0] {

18 line-join: round,

19 line-color: o #bbe;

20 line-width: 1.4;

21 [zoom==8] { line-width: 2, }

22 [zoom==8] { line-width: 4; }

23 [disputed=1] { line-dasharray: 4,4; }

=, CSS-like
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- La prise en compte des unités de mesures (mm, cm...),
- Des symboles composites,

<CompositeSymbolizer>
<LineSymbolizer>
<PenStroke>
<Color>#000000</Color> <Width>10</Width>
</PenStroke>
</LineSymbolizer>
<LineSymbolizer>
<PenStroke>
<Color>#e41818</Color> <Width>9</Width>
</PenStroke>
</LineSymbolizer>
<LineSymbolizer>
<PenStroke>
<Color>#fcfll4</Color> <Width>4</Width>

</PenStroke>

</LineSymbolizer>

</CompositeSymbolizer>



- L'utilisation de fonctions comme référence sur une géomeétrie par
exemple (Filter Encoding Specification with SFS functions).

Par exemple : Une carte par symboles proportionnels sera réalisée sur un ensemble de
polygones en appliquant la fonction ST_PointOnSurface(geometry gl) sur la géometrie d'entrée.
Un symbole ponctuel sera ensuite utilisé.

- Des symboles paramétrables (bibliothéque de symboles)



Exemples

PSEUDO-SE

Rule A

Filter (>=0 and <20)
AreaSymbolizer
SolidFill

PenStroke

Rule B
Filter (>=20 and <50)
AreaSymbolizer
SolidFill
PenStroke

Housing density (number/kmz?)

0 o0-20 B 300- 1000
Bl -5 Il o0
B s0-300

Source : Bocher et Ertz, 2016
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Exemples

Number of building permits (2014)

> 125

5

PSEUDO-SE

Rule A

AreaSymbolizer

PenStroke

Rule B
Filter (>=0 and <50)
PointSymbolizer

MarkGraphic
WellKnownName

ViewBox
Height

Width
SolidFill
PenStroke

Rule C
Filter (>=50 and <100)

PointSymbolizer

MarkGraphic

Source : Bocher et Ertz, 2016
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Exemples

Number of building permits (2014)

160

e L |

PSEUDO-SE

Rule A
AreaSymbolizer

PenStroke
Rule B

PointSymbolizer
ExternalGraphic

OnlineResource (Image)
ViewBox
Height
Interpolate (Function)
LookupValue
SQRT (Function)
Interpolation point
Data (13)
Value (Size in uom)
Interpolation point
Data (160)

Value (Size in uom)

Source : Bocher et Ertz, 2016
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Exemples

Number of building permits
2 2014

005
659 659
13 ' 13
b )

PSEUDO-SE

Rule A (AreaSymbolizer)
Rule B (2014)

PointSymbolizer

MarkGraphic
WellKnownName (HALFCIRCLE)
ViewBox
Height
Interpolate (Function)

LookupValue
SQRT (Function)
Interpolation point
Data (13)
Value (Size in uom)
Interpolation point
Data (659)

Value (Size in uom)
Transform
Rotate
Angle (180°)

SolidFill
Rule C (2005)

PointSymbolizer

MarkGraphic
WellKnownName (HALFCIRCLE)
ViewBox... (without transform)

Source : Bocher et Ertz, 2016
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Exemples

PSEUDO-SE

Housing density (number/km?)
Min value Max value

”Q-n!

Interpolate color

Rule A
AreaSymbolizer
SolidFill

Color
R
Interpolate (Function)
LookupValue
ValueReference
Interpolation point
Data (min value)
Value (red index)
Interpolation point
Data (max value)
Value (red index)

Interpolate (Function)
LookupValue
ValueReference
Interpolation point
Data (min value)
Value (green index)
Interpolation point
Data (max value)
Value (green index)

B
Interpolate (Function)
LookupValue
ValueReference

Interpolation point
Data (min value)
Value (blue index)

Interpolation point
Data (max value)
Value (blue index)

Source : Bocher et Ertz, 2016
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Exemples

PSEVDO-SE

Rule A (AreaSymbolizer)
Rule B

PointSymbolizer

MarkGraphic
wWellkKnownName (SQUARE)
ViewBox

Height
Interpolate (Function)
LookupValue (2005)
S@RT (Function)
Interpolation point
Data (13)
Value (Size in uom)
Interpolation point
Data (s54)
Value (Size in uom)

Width
Interpolate (Function)
LookupValue (2014)
SART (Function)
Inferpolation point
Data (13)
Value (Size in uom)
Interpolation point
Data (s54)
Value (Size in uom)

P s, SO

Number of building bermits

.|l
§-
==

solidrill

E
[

Source : Bocher et Ertz, 2016
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Rule A

AreaSymbolizer
SolidFill

PenStroke

Rule B

AreaSymbolizer

DotMapfFill

MarkGraphic

WellKnownName

ViewBox

Heigth
Width
SolidFill

ValuePerMark (100)

ValueToRepresent

(Population)

Population

1 dot = 100 inhabitants

Source : Bocher et Ertz, 2016



Legend

ﬂ:ﬂ Versant nord des Alpes

ﬂ:ﬂ Versant sud des Alpes

Alpes centrales occidentales
Alpes centrales orientales

Plateau

Jura

Rule A

Filter ('Versant nord des Alpes')
AreaSymbolizer

HatchedFill

PenStroke
SolidFill

Width
Angle (in degree)
Distance (in uom)

Rule B

Filter ('Alpes centrales occidentales ')
AreaSymbolizer

GraphicFill
MarkGraphic
WellKnownName (SQUARE)
ViewBox

Transform
Rotate

Angle (45 °)
SolidFill

TileGap
X

Y

Source : Bocher et Ertz, 2016



Une mise en ceuvre dans OrbisGIS

Unique Symbol - P
Unique Symbol - Line

Unique Symbol - Area

Value Classification - Point
Value Classification - Line
Value Classification - Area
Proportional Point
Proportional Line

Interval Classification - Point
Interval Classification - Line

MNext

Previous

Finish

Annuler

Overview

Name [Interval Classifid

- General settings

Numeric field

[hauteur |§

- Classification settings

Color scheme:

Line widthunit | PX  [+| O Gradient |l to Ml
[¥] Enable border @
r Methad intorvaies .. -
Classes _Create
Fallback symbol |
Interval classification
Preview Threshold Label
' < 1 0.0
| 0.0 10.0; 26(
o 25 126: 52[
| 4 52 {52: 78]
' 78 178: 4]

Previous

Next

Finish

Annuler

Rules Name: [Label | e
General LineLabel

River with dash @

Lab ver

Family .
2 ]
L A — Y —
Welght Style
3] =
Symbolizers .
E l?&?]ﬂe linéaire, Label]
gwulihialm —_—)
X 0 1020304050607080900
Valider Annuler

Source : Bocher et Ertz, 2016
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Pour en savoir plus :

Bocher E, Ertz O. (2016)
Redesign of OGC Symbology Encoding standard for sharing cartography.
PeerJ Preprints 4:e2415v1 https:/idoi.org/10.7287Ipeerj.preprints.2415v1


http://www.opengeospatial.org/standards/se
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