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A.5 S100 Symbol Model For Point Symbols
A point symbol is mainly used to portray feature.

A point symbol could be referenced to symbolize the centered point of any geometric delineation types (area, line , point), or to be referenced as an embedded symbol in the definition of a line style or in the definition of an area pattern.

Here is the list of interfaces in relation with point symbol model:
· S100_PointSymbolCatalog
· S100_AbstractPointSymbol, S100_ShapePointSymbol, S100_PointSymbol
· S100_PointSymbolGraphicInstructions
· S100_GraphicPointSymbol (allows to call a point symbol in graphic instructions)
· S100_GraphicShape (allows to define a shape of a point symbol)
· S100_GraphicPath.
· S100_GraphicPolygon.

· S100_GraphicCircle.
· S100_Ellipse

· S100_GraphicRectangle.
This model has the ambition to support a common structure to define all type of point symbol (classic point symbol, pattern symbol, embedded point symbols used by complex line style). The distinction between these categories is the way they are referenced:
· If you reference a S100_PointSymbol through a S100_PointSymbolReference, you need to portray a classic point (or an embedded symbol)
· If you reference a S100_PointSymbol through a S100_PatternSymbolReference, you need to portray a classic pattern symbol.

Model Overview
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A.5.1 S100_PointSymbolCatalog
A S100_PointSymbolCatalog specializes S100_SymbolCatalog to collect S100_AbstractPointSymbol instances. S100_ AbstractPointSymbol may be instantiated as S100_PointSymbol instances to be referenced directly from feature rules or may be instantiated as S100_BasicPointSymbol instances to be referenced from graphic instructions in the definition of a parent compound symbol.
This organization leads in the realization of two point symbol catalogs, one catalogue for basic symbols and one for point symbols.

The shape symbol catalog collects shape point symbols for managing point of view.

The point symbol catalog collects point symbols for managing point of view and for exploitation point of view.

A.5.2 S100_ShapeSymbol
S100_ShapeSymbol specializes S100_AbstractPointSymbol mainly to distinguish shape symbols from S100_PointSymbol instances in the sense that a shape symbol is not an independent point symbol and can’t be referenced.
In turn Note that graphic instructions associated to a shape point symbol, doesn’t contain any color or line style settings. S100_ShapeSymbol are only used in the definition of a parent point symbol.
Examples of Shape Symbols
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A.5.3 S100_PointSymbol

S100_PointSymbol specializes S100_AbstractPointSymbol for point symbols that need to be discovered. Note that S100_PointSymbol instances are referenced either directly from a portrayal rule mapping catalog either to define a compound symbol
Examples of Point Symbols that use basic point symbols by setting line styles and colors
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A.5.4 S100_AbstractPointSymbol
A.5.4.1 Semantics

A S100 Abstract Point Symbol specializes the S100Abstract Symbol interface to offer a common interface for both basic and classic point symbols.
This common interface requires specifying the extent (bounding box) of the symbol, pivot point and a graphic definition. 
All coordinates used to define pivot point, graphic path, bounding box must be set taking account the graphic coordinate reference system.

The graphic definition of the symbol (may be a composition of other point symbols) is realized through S100_PointSymbolGraphicInstructions.
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A.5.4.2 The S100_Graphic Coordinate Reference System.
The coordinate of pivot point and the coordinates of graphics (used to define a shape) must reference a common “Coordinate Reference System” defined in S100_GraphicCRS :
· The name is “S100_GraphicCRS”

· The “S100_GraphicCRS” has two dimensions (X,Y)

· The xAxis  is originate from the left side of the bounding box. The direction is DISPLAY_RIGHT. The unit is 0.001 mm (eg 100 = 1 mm)
· The yAxis  is originate from the up side of the bounding box. The direction is DISPLAY_DOWN. The unit is 0.01 mm (eg 100 = 1 mm)


[image: image5]
A.5.4.3 The “pivotPoint” attribute

The pivot point is the reference for positioning (anchor point), orientation and scaling the point symbol. The pivot point is defined by an instance of S100_GraphicPoint with (x,y) graphic coordinates in accordance with S100_GraphicCRS.

A.5.4.4 The “boundingBox” attribute

The bounding box of the shape is defined by an instance of S100_GraphicBox with its width and height dimensions. The upper left is the origin of the graphic coordinate reference system. The unit of these dimensions must be in accordance with the unit of S100_GraphicCRS “xAxis” and “yAxis” (it means 0.001mm)
The bounding box is useful for graphic rendering system to allocate a buffered image.
Note that the bounding box is large enough to contain all graphics taking account of line thickness.
A.5.4.5 The difference with “S52 presentation library”.

Delta S52 : The definition of the coordinate reference system. The origin of the X and Y axis is the upper left of the bounding box corner.
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.
Delta S52 : When the pivot point is used as an offset, the pivot point is not an element of the shape definition but it is a parameter for referencing the shape. When the pivot point is used as an anchor point, the pivot point is in the definition of the shape.
Delta S52 : The pattern symbol doesn’t exist in the S100 portrayal model (as it is in the presentation library). To portray a feature area with a fill pattern, you must use a S100 Shape instance through a S100_SymbolPatternReference.
A.5.5 S100_PointSymbolGraphicInstructions.

A.5.5.1 Semantics
The objective of point symbol graphic instructions is to define the geometry of a shape (in the case of basic point symbol, but also in the case of point symbols when the geometry does not come from basic point symbols) or to portray (render) this geometry by “settings” cataloguing colors and (or) line styles in the case of point symbols.
This geometry could be defined by graphic objects (a path, a circle, a rectangle, …) and (or) by aggregate of existing shapes (shape from basic point symbol or from point symbol).
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A.5.5.2 The “graphicDisplayPriority” attribute.

The graphicDisplayPriority attribute allows to organize sequence of graphic instructions by rendering level. The domain of this attribute is 0 to n levels. A graphic instruction with a lower level must be drawn before a graphic instruction with an upper level.
A.5.5.3 The “colorSetting” attribute.

The optional color setting attribute is used to reference a color. This color will be effective to fill graphic shapes or to fill shape elements. This color setting is never used in the definition of a basic point symbol.
A.5.5.4 The “lineStyleSetting” attribute.

The optional line style setting attribute is used to reference a line style. This line style will be effective to render boundaries of graphic shapes or boundaries of shape elements. This line style setting is never used in the definition of a basic point symbol.
A.5.5.5 The “graphicElements” attribute.

The optional “graphicElements” attribute is used to define geometry parts with graphic elements (path, ellipse, circle) of the shape. These graphic elements must be rendered with the current line style and the current color.
A.5.5.6 The “graphicSymbols” attribute.

The optional “graphicSymbols” attribute allows defining parts of the current symbol by referencing cataloguing point symbols. If specified, these point symbol elements must be rendered with the current line style and the current color.
Note: Basic Point Symbols will be mainly referenced here but point symbols could also be referenced by graphic symbols attribute. Note that in this case, color and line style settings have no influence on the point symbol referenced.
A.5.5.6.1 The “placement” attribute.

A basic point symbol used in the definition of parent point symbol must have a point placement in accordance with the graphic coordinate system reference of the parent point symbol.

[image: image8]
A.5.6 S100_Graphic Model for Point.
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A.5.6.1 S100_AbstractGraphic
The S100 Graphic Shape is an abstract interface that must be specialized to support graphic elements. These elements may be a path, a rectangle, a ellipse , an arc, etc.. 

A.5.6.2 S100_GraphicPath.

This is an extend of gml:Elements
A.5.6.3 S100_GraphicCircle.
The S100_GraphicCircle specializes S100_AbstractGraphic to define a circle with center point and radius distance.
Extended from gml:Circle
A.5.6.4 S100_GraphicEllipse.
The S100_Graphic Ellipse specializes S100_AbstractGraphic to define an ellipse with center point, great and small radius distance.
A.5.6.5 S100_GraphicRectangle.

ShapeRectangle defines a rectangle with upper left point, width and height.

A.5.6.6 S100_GraphicPath.
Extended from gml: CurveType
A.5.6.7 S100_GraphicPolygon.
Extended from gml: PolygonPatch

A.5.7 S100_PointSymbolReference.

A.5.7.1 Semantics
A S100 Point Symbol (or a basic point symbol) must be referenced by setting its name identifier in a S100 Point Symbol Reference instance and by optionally setting its offset point, its orientation and its scale.
A S100 Point Symbol Shape must be referenced through a S100 Point Symbol Reference:
· In graphic instructions to define compound point symbols.
· In S100 Portrayal Rule Symbol instructions to symbolize a S100 Feature (to portray a feature point or to portray a line or to portray a feature area as a point (centered point) or with pattern texture).
Note that a S100 Point Symbol could be also referenced in compound symbols as subordinate symbol in complex line style definition. 
Figure S100 Symbol Shape Reference.
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A.5.7.1.1.1 The “offsetPoint” association.

The offset point is the point at which the shape must be rendered. This offset point is defined from the pivot point.
A.5.7.1.1.2 The “orientation” association.

The orientation is an angle defined in general by a literal value but by the value of a feature attribute (ORIENT) in the case of the shape is referenced from a feature. 
A.5.7.1.1.3 The “scale” attribute
To be defined.

A.5.7.2 S100_PatternSymbolReference.

The pattern symbol reference specializes the shape reference by setting the delta x and delta y pattern space. The symbol pattern reference could be called directly from S100 Area Portrayal Rule through a S100 Portrayal Symbol Instructions.
Figure S100 Symbol Pattern Reference.
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A.5.7.2.1.1 The type attribute.

Linear or staggered
A.5.7.2.1.2 The “deltaXY” attribute.

Give the extra bounding box to place the shape as a pattern that represents the vertical and horizontal distance between shape patterns. 
Delta S52 : The vertical and horizontal distance is not given in the definition of the shape pattern but in the shape pattern reference.
More detailed as it is in the presentation library

Example to define shape BCNLAT15.
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Definition of two basic point symbols.
The two necessary basic shapes are the rectangle and the circle. We estimate that it is worth cataloguing these two basic point symbol because circle (radius 30) and rectangle (dim 200400) are used more than one time in other point symbols. 
The base rectangle
This base rectangle is defined with-out any fill color and linestyle (as required in the definition)
( Identification (
<po:S100_ShapeSymbol rg:itemIdentifier="15" rg:name="S52.SH_RECT0204
" 

rg:fieldOfApplication="Basic Point Symbol" 

rg:description="Basic Rectangle 200 400" >
( Pivot Point and Bounding Box (

  <po:S100_SymbolPivotPoint>


<gml:pos>00500 00500</gml:pos>

</po:S100_SymbolPivotPoint>
<sh:S100_SymbolBoundingBox sp:S100_BoxWidth="01000" sp:S100_BoxHeight="01000" />
( GraphicsInstructions(
 <po:S100_PointSymbolGraphicInstructions po:S100_GraphicDisplayPriority="0">

<po:S100_GraphicPolygon>


<gml:exterior><gml:Ring><gml:curveMember><gml:Curve>


<gml:segments>


<gml:LineStringSegment>



<gml:posList>00600 00300 00400 00300 00400 00700 00600 00700 00600 00300</gml:posList>


</gml:LineStringSegment>


</gml:segments>


</gml:Curve></gml:curveMember></gml:Ring></gml:exterior>


</po:S100_GraphicPolygon>

</po:S100_PointSymbolGraphicInstructions>
( End of the Point Symbol (
</sp:S100_BasicPointSymbol >
The base circle
( Identification (
<sh:S100_BasicPointSymbol rg:itemIdentifier="14" rg:name="S52.SH_CIRCLE06" rg:fieldOfApplication="Shape Element" rg:description="Basic Circle 6" >
( Pivot Point and Bounding Box (
 <po:S100_SymbolPivotPoint>


<gml:pos>00500 00500</gml:pos>

</po:S100_SymbolPivotPoint>
  <sh:S100_SymbolBoundingBox sp:S100_BoxWidth="01000" sp:S100_BoxHeight="01000" />

( Graphics (
 <sh:S100_PointSymbolGraphicInstructions>

       Gml…. <gml:CircleByCenterPoint numArc="1">


<gml:pos>00500 00500</gml:pos>


<gml:radius uom=""> 60</gml:radius>

     Fin gml series


</gml:CircleByCenterPoint>
     </sh:S100_PointSymbolGraphicInstructions>
( End of the base symbol (
</sp: BasicPointSymbol >
Definition of the Point Symbol “BCNLAT15”
( Identification (
<sh:S100_PointSymbol rg:itemIdentifier="103" rg:fieldOfApplication="Shape Symbol" 

rg:name="S52.SH_BCNLAT15" rg:description="major lateral beacon, red, simplified">
( Pivot Point and Bounding Box (
  <po:S100_SymbolPivotPoint>


<gml:pos>00500 00500</gml:pos>

</po:S100_SymbolPivotPoint>
  <sh:S100_SymbolBoundingBox sp:S100_BoxWidth="01000" sp:S100_BoxHeight="01000" />
( Portray the basic rectangle “RECT0204”(
 <sh:S100_PointSymbolGraphicInstructions sh:S100_GraphicDisplayPriority="0"
>


(Sets a Color for fill(

<cl:S100_ColorSymbolReference sp:symbolIdentifier="S52.CL_CHRED"/>


(Sets a linestyle(

<sl:S100_SimpleLineStyleSymbolReference sp:symbolIdentifier="S52.SL_SOLD">



<co:S100_ColorSymbolReference sp:symbolIdentifier="S52.CO_OUTLW"/>



<sl:S100_GraphicStrokeWidth>0.3</sl:S100_GraphicStrokeWidth>


</sl:S100_SimpleLineStyleSymbolReference>

(Portray the rectanglewih the current color and linestyle settings(

<sh:S100_GraphicPointSymbol>

         

(Call the rectangle(


<sh:S100_PointSymbolReference sp:symbolIdentifier="S52.SH_RECT2040" />

         

(Sets the placement point(


<po:S100_PointSymbolPlacement>




<gml:pos>00500 00500</gml:pos>



</po:S100_PointSymbolPlacement>
       
</sh:S100_GraphicPointSymbol>
</sh:S100_ShapeGraphicInstructions>
( Portray the base rectangle “CIRCLE03” (
 <sh:S100_PointSymbolGraphicInstructions sh:S100_GraphicDisplayPriority="1"
>

(Sets a Color for fill(


<cl:S100_ColorSymbolReference sp:symbolIdentifier="S52.CL_OUTLW"/>


(Portray the Circle 06(

<sh:S100_GraphicPointSymbol>

         

<sh:S100_PointSymbolReference sp:symbolIdentifier="S52.SH_CIRCLE06" />

         

(Sets the placement point(


<po:S100_PointSymbolPlacement>




<gml:pos>00500 00500</gml:pos>



</po:S100_PointSymbolPlacement>
       
</sh:S100_GraphicPointSymbol>
</sh:S100_ShapeGraphicInstructions>
( End of the Symbol (
</sp:S100_SymbolShape>










































Point Placement defines in the parent coordinate reference system. 
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�The pivot point could be the origin of the graphic coordinates and in this case useless. The inconvenient is that we introduce negative coordinate. In your case the origin of graphic coordinates is the left up corner of the bounding box as it is with presentation library. The coordinates are always positive (this must be confirmed).





�I guess we need to propose a list of standard bounding box :


100 100


250 250


500 500


�We need more investigations in registering attributes to define item identifier





�we need to define S100_GraphicCoordinateReferenceSystem


�Note that a smaller standard bounding box could be used here (eg 100,100)


�The graphic instructions associated to the rectangle must be rendered before the graphic instructions associated to the circle


�The graphic instructions associated to the circle must be rendered after the graphic instructions associated to the rectangle
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