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Introduction
In the revision of the FGDC Address Standard, the MapPosition, WKT, AddressZCoordinate and AddressPosition elements have been proposed to allow multiple coordinate positions to be associated with an address. The MapPosition element would be a compound element or parent element, which is an element that contains other elements, which would link all the coordinate information about the address position.  The address position is a description of what the address coordinate represents. 
There are two proposed methods of linking the Address Position to the Map Position. The first method is to have the AddressPosition element as a child element of the MapPosition element.  A child element is an element that contains other elements. In Figure 2, the AddressPosition, AddressXCoordinate, AddressYCoordinate, and AddressZCoordinate are all child elements to the MapPosition element.
The second method would to use the AddressPosition as an attribute of the MapPosition element.  An attribute is a name value pairing that is contained within an element.  An example of an attribute is shown in Figure 3. In this example, the AddressPosition attribute lies within the MapPosition element.
The WKT (Well Known Text) element would be another way for an address provider to supply an address position. In this method, the address provider would provide the x and y coordinates as single character string. An example of a WKT coordinate is shown in Figure 5.
The AddressZCoordinate element would describe the altitude of the AddressXCoordinate and the AddressyCoordinate. It would be an optional element with in the XYZCoordinate group.
If either of these proposed methods is accepted, changes would have to be made to the schema. These changes are further explained in the “Changes to the Schema” section.  These changes to the schema are also shown in Appendix B.
[bookmark: _Toc371600567]Address Position as Child Element to MapPosition
In this method, the proposed MapPosition element would be compound element that would contain the following elements: AddressPosition, AddressXCoordinate, AddressYCoordinate, AddressZCoordinate, AddressLongititude, AddressLatitude, USNationalGridCoordinate, and WKT.  The address creator would have a choice of using x, y, z coordinates, latitude and longitude, a US National Grid coordinate or Well Known Text (WKT).  The address creator would also have the option of including an address position to indicate what the coordinates represent. The schema for the proposed element is shown in Figure 1. An XML example of the MapPosition element is shown in Figure 2. 






<xsd:complexType name="MapPosition_type">
        <xsd:sequence>
            <xsd:element name="AddressPosition" type="MapPos:AddressPosition_type" minOccurs="0"/>
            <xsd:choice>
                <xsd:group ref="MapPos:XYZCoordinateType"/>
                <xsd:group ref="MapPos:LatLongType"/>
                <xsd:group ref="MapPos:USNationalGrid"/>
                <xsd:group ref="MapPos:WKT"/>
            </xsd:choice>
        </xsd:sequence>
    </xsd:complexType>







          
[bookmark: _Toc371600586]Figure 1: The Schema for the MapPosition element with AddressPosition as a child element.


<MapPosition>
        <AddressPosition>Driveway Entrance</AddressPosition>
        <AddressXCoordinate>750908.0469</AddressXCoordinate>
        <AddressYCoordinate>3740623.0628</AddressYCoordinate>
        <AddressZCoordinate>1023</AddressZCoordinate>
    </MapPosition>



[bookmark: _Toc371600587]Figure 2: Example of the MapPosition element with AddressPosition as a child element.

   The AddressPosition Element describes the point of assignment of a set of coordinates associated with an address. It is a free text field and its value is locally defined by the address creator. The proposed definition for the AddressPosition element is shown in Appendix A.    
[bookmark: _Toc371600568]Address Position as an Attribute to MapPosition
  This method, an example of which is shown in Figure 3, has AddressPosition as an attribute of the MapPosition element. The AddressPosition would be a compound element that would consist of the AddressXCoordinate, AddressYCoordinate, AddressZCoordinate, AddressLongititude, AddressLatitude, USNationalGridCoordinate, and WKT elements. It would also have the AddressPosition attribute.
As with the previous method, the address creator would have a choice of using x, y, z coordinates, latitude and longitude, a US National Grid coordinate or Well Known Text.  The address creator would also have the option of including an address position. The schema for this option is shown in Figure 4.
   The AddressPosition attribute describes the point of assignment of a set of coordinates associated with an address. It is a free text field and its value is locally defined by the address creator. The proposed definition for the AddressPosition is shown in Appendix A.    
<MapPosition AddressPosition="Driveway Entrance">
        <AddressXCoordinate>750908.0469</AddressXCoordinate>
        <AddressYCoordinate>3740623.0628</AddressYCoordinate>
        <AddressZCoordinate>1023</AddressZCoordinate>
    </MapPosition>




[bookmark: _Toc371600588]            Figure 3: Example of the MapPosition element with AddressPosition as an attribute.

<xsd:complexType name="MapPosition_type">
        <xsd:sequence>
            <xsd:choice>
                <xsd:group ref="MapPos:XYZCoordinateType"/>
                <xsd:group ref="MapPos:LatLongType"/>
                <xsd:group ref="MapPos:USNationalGrid"/>
                <xsd:group ref="MapPos:WKT"/>
            </xsd:choice>
        </xsd:sequence>
        <xsd:attribute name="AddressPosition" type="MapPos:AddressPosition_type" use="optional"/>
    </xsd:complexType>









[bookmark: _Toc371600589]     Figure 4: The Schema for the MapPosition element with AddressPosition as an attribute.
[bookmark: _Toc371600569]The WKT element
The WKT element references well known text, which is a markup language representing vector geometry objects on a map defined by the Open Geospatial Consortium (OGC) in a standard entitled Geographic Information-Well Known Text for Coordinate Reference Systems. This proposed element would allow an address provider to supply the x, y and z coordinates of the address in a single element. An example of an address with a WKT coordinate is shown in Figure 5.



<MapPosition> 
         <AddressPosition>Driveway Entrance</AddressPosition>
       <WKT>point(-84.29049105,33.77603207)</WKT>
    </MapPosition>



[bookmark: _Toc371600590]Figure 5: An example of Well Known Text Coordinate
[bookmark: _Toc371600570]Changes to the Schema
If either of these methods of linking the Address Position to the proposed MapPosition element is accepted, the following changes to the schema would have to be made:
1. The AddressXCoordinate, AddressYCoordinate, AddressLongititude, AddressLatitude and USNationalGridCoordinate elements would be moved from the AddressAttributes_group in the addr_type.xsd schema file and placed into their own groups. A group is a collection of elements that can be used in complex types, which are described in change 2. These groups are shown in Appendix B.
2. A new complex type would also have to be created for the MapPosition element. A complex type indicates an element that contains other elements and/or attributes. This new type would indicate the elements that compose this element and whether they are mandatory or optional.  Examples of this new type are shown in Figure 1 (for the child element option), Figure 4 (for the attribute option) and Appendix B.
3. A new group for the WKT element would be created.
4. New simple types for the AddressPosition and AddressZCoordinate elements. A simple type indicates that that an element cannot contain other elements. Examples of simple types are a string, Boolean, integer or any custom type defined by the user.  These proposed simple types are shown in Appendix B.
5. The complex type for each address class would have to be modified to incorporate the new MapPosition element. This new element would be optional and would be allowed to have an unlimited number of occurrences. An example of this modification is shown in Figure 6 for the Numbered Thoroughfare class.  The additional line is highlighted in bold.








<xsd:complexType name="NumberedThoroughfareAddress_type">
        <xsd:annotation>
            <xsd:documentation xml:lang="en">Defining Characteristics: 1. Addresses of this class must include a Complete Address Number and a Complete Street Name. 2. In addition, all thoroughfare, landmark, and postal addresses must include a Place Name and a State Name. A Zip Code is recommended but not mandatory. </xsd:documentation>
        </xsd:annotation>
        <xsd:sequence>
            <xsd:choice>
                <xsd:element name="CompleteLandmarkName" type="addr_type:CompleteLandmarkName_type"
                    minOccurs="0" maxOccurs="1"/>
                <xsd:element name="CompletePlaceName" type="addr_type:CompletePlaceName_type"
                    minOccurs="0" maxOccurs="1"/>
            </xsd:choice>
            <xsd:element name="CompleteAddressNumber" type="addr_type:CompleteAddressNumber_type"
                minOccurs="1" maxOccurs="1"/>
            <xsd:element name="CompleteStreetName" type="addr_type:CompleteStreetName_type"
                minOccurs="1" maxOccurs="1"/>
            <xsd:element name="CompleteSubaddress" type="addr_type:CompleteSubaddress_type"
                minOccurs="0" maxOccurs="1"/>
            <xsd:group ref="addr_type:PlaceStateZip_group" minOccurs="0" maxOccurs="unbounded"/>
            <xsd:group ref="addr_type:AddressAttributes_group" minOccurs="0" maxOccurs="1"/>
<xsd:element name="MapPosition" type="MapPos:MapPosition_type" minOccurs="0" maxOccurs="unbounded"/>
        </xsd:sequence>
        <xsd:attribute name="action" type="addr_type:Action_type" use="optional"/>
    </xsd:complexType>












[bookmark: _Toc371600591]Figure 6: An example of an address class modified to include the MapPosition element.
[bookmark: _Toc371600571]Census Recommendations
Census recommends the creation of the new compound MapPosition element to provide a description of what the geographic coordinates provided with the address represent.  This element would also allow multiple positions to be associated with a single address record. For example, an address may have coordinate positions for the driveway and the front door. The inclusion of this element will help data aggregators determine which of the coordinates associated with an address should be used and inserted into their database.
The creation of the MapPosition element depends on the creation of the AddressPosition element. This element provides a textual description of what the address coordinates represent.  Its use will allow data users to determine the usefulness of that address coordinate.
The creation of the AddressZCoordinate is recommended as way providing height information for that map position element’s x and y position.  This element would be useful for addresses on hilly terrain. For example, an address’ front door may be at a higher elevation than its driveway.
The WKT text element is recommended as an addition means of providing coordinate information. This Open Geospatial Consortium  (OGC) method of coordinate representation allows for a compact machine-readable and human-readable representation of geometric objects like points. This method of coordinate representation also allows for objects to be stored in databases and easily transmitted between computer programs.
 Census recommends going with the Child element option for the MapPosition element for several reasons. The child element option makes it easier for databases to produce address data and is easier for program code to manipulate.  Child elements are also easier to read and maintain. This option is also consistent with other Address Standard elements.  
















[bookmark: _Toc371600572]Appendix A Element Definitions

[bookmark: _Toc371600573]1: The MapPosition Element
	Element Name
	MapPosition

	Other common names for this element
	None

	Definition
	The coordinates of the address with a description of the address.

	Syntax
	{ AddressPosition} + { AddressXCoordinate| AddressYCoordinate| | AddressZCoordinate| AddressLongititude| AddressLatitude| USNationalGridCoordinate| WKT}

	Definition Source
	New

	Data Type
	CharacterString

	Existing Standards for this element
	Refer to Component Elements

	Domain of Values for this element
	Locally determined.

	Source of Values
	Locally determined.

	How Defined
	Locally determined.

	Example
	

	Notes/Comments
	MapPosition is composed of the following elements, which if used must appear in the following order: AddressPosition, AddressXCoordinate, AddressYCoordinate, AddressZCoordinate, AddressLongititude, AddressLatitude, USNationalGridCoordinate,  and WKT. 

The address provider must provide one of the following address coordinate types:
1. AddressXCoordinate and AddressYCoordinate
2. AddressLongititude and AddressLatitude
3. USNationalGridCoordinate
4. WKT

The address provider can only provide one address coordinate type.

The AddressPosition element is optional but its inclusion is highly recommended.

	XML tag
	<MapPosition>

	XML Model
	<xsd:complexType name="MapPosition_type">
        <xsd:sequence>
            <xsd:element name="AddressPosition" type="MapPos:AddressPosition_type" minOccurs="0"/>
            <xsd:choice>
                <xsd:group ref="MapPos:XYZCoordinateType"/>
                <xsd:group ref="MapPos:LatLongType"/>
                <xsd:group ref="MapPos:USNationalGrid"/>
                <xsd:group ref="MapPos:WKT"/>
            </xsd:choice>
        </xsd:sequence>
</xsd:complexType>

	XML Example
	<MapPosition>
        <AddressPosition>Driveway Entrance</AddressPosition>
        <AddressXCoordinate>750908.0469</AddressXCoordinate>
        <AddressYCoordinate>3740623.0628</AddressYCoordinate>
        <AddressZCoordinate>1023</AddressZCoordinate>
    </MapPosition

	Quality Measures
	None

	Quality Notes
	None



[bookmark: _Toc371600574]2:  The AddressPosition Element
	Element Name
	AddressPosition

	Other common names for this element
	None

	Definition
	A description of the point of assignment of a set of coordinates associated with an address.

	Definition Source
	New

	Data Type
	characterString

	Existing Standards for this element
	ISO 19160-1

	Domain of Values for this element
	Locally determined

	Source of Values
	Locally determined

	How Defined
	Locally determined

	Example
	Driveway Entrance
Front Door

	Notes/Comments
	The Address position is locally determined by the address supplier and describes what the coordinate pair represents.

	XML tag
	<AddressPosition>

	XML Model
	<xsd:simpleType name="AddressPosition_type">
                <xsd:restriction base="xsd:string">
            <xsd:pattern value=".*"/>
        </xsd:restriction>
    </xsd:simpleType>
</xsd:schema>

	XML Example
	<MapPosition>
        <AddressPosition>Driveway Entrance</AddressPosition>
 <AddressXCoordinate>750908.0469</AddressXCoordinate>     <AddressYCoordinate>3740623.0628</AddressYCoordinate>
        <AddressZCoordinate>1023</AddressZCoordinate>
    </MapPosition>

	Quality Measures
	None

	Quality Notes
	None







[bookmark: _Toc371600575]3: The WKT Element
	Element Name
	WKT

	Other common names for this element
	None

	Definition
	A text markup language for representing the x, y and z coordinates of the address.

	Syntax
	Point(xcoordinate, ycoordinate, zcoordinate)

	Definition Source
	OGC: Geographic Information-Well Known text for coordinate reference systems

	Data Type
	characterString

	Existing Standards for this element
	ISO/IEC 13249-3:2011

	Domain of Values for this element
	Locally determined

	Source of Values
	Locally determined

	How Defined
	Locally determined

	Example
	<WKT>point(-84.29049105,33.77603207)</WKT>

	Notes/Comments
	To use this element, the following syntax must be used: Point(xcoordinate, ycoordinate, zcoordinate). 
This element must have the word “Point” and parenthesis.
The zcoordinate is optional.

	XML tag
	<WKT>

	XML Model
	<xsd:group name="WKT">
        <xsd:sequence>
            <xsd:element name="WKT"/>
        </xsd:sequence>
    </xsd:group>

	XML Example
	<MapPosition> 
         <AddressPosition>Driveway Entrance</AddressPosition>
       <WKT>point(-84.29049105,33.77603207)</WKT>
    </MapPosition>

	Quality Measures
	None.

	Quality Notes
	None.



[bookmark: _Toc371600576]4: The AddressZCoordinate Element
	Element Name
	AddressZCoordinate

	Other common names for this element
	None

	Definition
	The Z coordinate, or height, of an address.

	Definition Source
	New Element

	Data Type
	Real

	Existing Standards for this element
	Yes

	Domain of Values for this element
	Locally determined

	Source of Values
	Source of spatial data collection.

	How Defined
	By reference to a coordinate reference system.

	Example
	1023

	Notes/Comments
	This is an optional element and is part of the XYZ coordinate group.

	XML tag
	<AddressZCoordinate>

	XML Model
	<xsd:simpleType name="AddressZCoordinate_type">
        <xsd:annotation>
            <xsd:documentation xml:lang="en">The Z coordinate of the address
                location.</xsd:documentation>
        </xsd:annotation>
        <xsd:restriction base="xsd:double"/>
    </xsd:simpleType>

	XML Example
	[bookmark: _GoBack]<MapPosition>
        <AddressPosition>Driveway Entrance</AddressPosition>
       <AddressXCoordinate>750908.0469</AddressXCoordinate>                                                   <AddressYCoordinate>3740623.0628</AddressYCoordinate>
        <AddressZCoordinate>1023</AddressZCoordinate>
    </MapPosition>

	Quality Measures
	None

	Quality Notes
	None





[bookmark: _Toc371600577]Appendix B Schemas for the MapPosition, AddressPosition, WKT and AddressZCoordinate elements and newly formed groups

[bookmark: _Toc371600578]
1. Map Position with Address Position as a child element.

    <!-- Example of Schema with AddressPosition as a child element of MapPosition -->
    <xsd:complexType name="MapPosition_type">
        <xsd:sequence>
            <xsd:element name="AddressPosition" type="MapPos:AddressPosition_type" minOccurs="0"/>
            <xsd:choice>
                <xsd:group ref="MapPos:XYZCoordinateType"/>
                <xsd:group ref="MapPos:LatLongType"/>
                <xsd:group ref="MapPos:USNationalGrid"/>
                <xsd:group ref="MapPos:WKT"/>
            </xsd:choice>
        </xsd:sequence>
    </xsd:complexType>
[bookmark: _Toc371600579]2. Map Position with Address Position as an attribute.

    <!-- Example of Schema with AddressPosition as a child element of MapPosition -->
   <xsd:complexType name="MapPosition_type">
        <xsd:sequence>
            <xsd:choice>
                <xsd:group ref="MapPos:XYZCoordinateType"/>
                <xsd:group ref="MapPos:LatLongType"/>
                <xsd:group ref="MapPos:USNationalGrid"/>
                <xsd:group ref="MapPos:WKT"/>
            </xsd:choice>
        </xsd:sequence>
        <xsd:attribute name="AddressPosition" type="MapPos:AddressPosition_type" use="optional"/>
    </xsd:complexType>
[bookmark: _Toc371600580]
3. The XYZCoordinateType Group

<xsd:group name="XYZCoordinateType">
        <xsd:sequence>
            <xsd:element name="AddressXCoordinate" type="addr_type:AddressXCoordinate_type"/>
            <xsd:element name="AddressYCoordinate" type="addr_type:AddressYCoordinate_type"/>
            <xsd:element name="AddressZCoordinate" type="MapPos:AddressZCoordinate_type" minOccurs="0"/>
        </xsd:sequence>
    </xsd:group>
[bookmark: _Toc371600581]4. The LatLongType Group

    <xsd:group name="LatLongType">
        <xsd:sequence>
            <xsd:element name="AddressLongititude" type="addr_type:AddressLongitude_type"/>
            <xsd:element name="AddressLatitude" type="addr_type:AddressLatitude_type"/>
        </xsd:sequence>
    </xsd:group>

[bookmark: _Toc371600582]5. The USNationalGrid Group

    <xsd:group name="USNationalGrid">
        <xsd:sequence>
            <xsd:element name="USNationalGridCoordinate" type="addr_type:LocationUSNG_type"/>
        </xsd:sequence>
    </xsd:group>

[bookmark: _Toc371600583]6. The WKT Group

    <xsd:group name="WKT">
        <xsd:sequence>
            <xsd:element name="WKT"/>
        </xsd:sequence>
    </xsd:group>

[bookmark: _Toc371600584]7. The AddressZCoordinate Simple Type
 
     <xsd:simpleType name="AddressZCoordinate_type">
        <xsd:annotation>
            <xsd:documentation xml:lang="en">The Z coordinate of the address
                location.</xsd:documentation>
        </xsd:annotation>
        <xsd:restriction base="xsd:double"/>
    </xsd:simpleType>


[bookmark: _Toc371600585]8. The AddressPosition Simple Type

    <xsd:simpleType name="AddressPosition_type">
        <xsd:annotation>
            <xsd:documentation>The point of assignment of a set of coordinates associated with an
                address</xsd:documentation>
        </xsd:annotation>
        <xsd:restriction base="xsd:string">
            <xsd:pattern value=".*"/>
        </xsd:restriction>
    </xsd:simpleType>
