Address Validation Requirements for City of Houston Vendor Software Applications

Introduction

The City of Houston’s GIS Technology Division (GISTD) maintains an Enterprise Geographic Information System (EGIS) that is utilized by all City departments.  The geodatabase is built on Microsoft SQL Server 2005 and Environmental Systems Research Institute’s (ESRI’s) ArcSDE.  Within the EGIS geodatabase, certain data components, such as addresses, are standardized and maintained for use by all departments’ applications that have an addressing component.  Adhering to a uniform addressing standard helps ensure compatibility of data developed by individual departments, enabling geospatial data from disparate applications to be seamlessly cross-cultivated and analyzed.

As a matter of policy, vendors proposing software solutions for developing and maintaining address-related data should be prepared to meet the City’s addressing standards.  Vendors may accomplish the standards-matching requirement in one of two ways:

1) Follow the City’s uniform address data format, including parsing and field types, illustrated in the accompanying document; or

2) Provide GISTD with access to the application’s database, either through a view, or an automated, periodic export to the City’s geodatabase.  Data structures within the application database must be fully documented (ie; data dictionary and metadata) and amenable to a scriptable Extract, Transform, Load (ETL) process.

In either solution, the vendor and GISTD will establish a routine interval for the data transfer to occur.  Transfer intervals will depend on frequency of address changes and or updates, as well as how critical it is to have the most current data.

GISTD staff are available to assist vendors in meeting the requirements detailed in this document.

Address Validation Process
Overview of GISTD Geocoding Process
The geocoding (or address matching) process at the City of Houston EGIS system is based on ESRI’s ArcGIS Technology. This process is illustrated below:
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For detailed information, please go to the following link at ESRI’s website: http://webhelp.esri.com/arcgisdesktop/9.3/index.cfm?TopicName=The_process_of_geocoding.

EGIS Geocoding System
The City of Houston EGIS system includes three components for geocoding purposes:

1. Houston Addressing Database that includes a street map and several address point datasets.;
2. Geocoding services that allow customized applications to match addresses;
3. A simple web interface for end users to match addresses.

There are three methods for building GIS-enabled applications using the City of Houston’s EGIS system, (illustrated below):
1. Method One: Incorporate City of Houston’s built-in web interface in applications. Users can contact GISTD to obtain the URL. 
2. Method Two: Build a custom interface by connecting to EGIS geocoding services. City of Houston GISTD provides reference documents to assist vendors’ geocoding interface development (see attached instructions.)
3. Method Three: Vendor does not employ City of Houston EGIS system at all.  In order to keep the EGIS Address Database in sync with the vendor’s address database, GISTD will need to access (and export) necessary address related data from the vendor’s database. 
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Input / Output Requirements
If a vendor decides to create its own application, it is recommended that the vendor’s address locator application include the following input and output fields. 
There are eight input address related fields, as shown in Table 1. There are two major reasons to separate input addresses into different fields:
1. Address standardization:  By separating addresses into different fields, a developer can create drop-down menus for some of the fields (such as Prefix, Street Pre-type, Street Type, Suffix and City), which could prevent typos or wrong information by end users. This address standardization process will greatly improve overall geocoding accuracy.
2. Data exchange:  It’s always easier to aggregate eight address fields into one single address than to parse one address into eight address fields.  Data exchange will be easier between different entities.
Table 1. List of User Input Fields

	Name
	Definition
	Domain Values / Examples
	Required Field

	Street Number
	Street number
	611, 17455, 3456
	Yes

	Prefix
	Directional designation for the street that precedes the street name.
	N (north), S (south), E (east), W (west), NW(northwest), NE(northeast), SW (southwest), SE(southeast)
	No. Could be null.

	Street 
Pre-type
	Street pre-type (Note that this field is an optional field.)
	IH (Interstate Highway), US (US Highway), SH (State Highway), FM (Farm to Market Highway), RM (Ranch to Market Highway), SP (Spur), CR (County Road), PR (Park Road), RR (Ranch Road), SL (State Loop), HCTRA(Harris County Toll Road Authority),FBCTRA(Fort Bend County Toll Road Authority)
	No. Could be null.

	Street Name
	Legal or official street name (optional names in alias file).
	Walker, Bay Area
	Yes

	Street Type
	Appropriate U.S. Post Office abbreviation for type of street.
	BLVD, FWY, CIR, AVE
	No. Could be null.

	Suffix
	Directional designation for the street that follows the street name.
	N (north), S (south), E (east), W (west), NW(northwest), NE(northeast), SW (southwest), SE(southeast)
	No. Could be null.

	City
	City name
	Houston, Webster
	Yes

	Zipcode
	U.S. Post Office Zip code 
	77002, 77077
	Yes


Once an address is geocoded, the address locator will return output fields (As shown in Table 2). The output fields will be useful for both vendors and City of Houston GISTD.
Table 2. List of Application Generated Output Fields
	Name
	Definition
	Domain Value
	Required Field

	Match Score
	The score is a value assigned to all potential candidates of an address match. The match score is based on how well the locations found in the reference data matches with the address data being searched. A score can range from 0-100, 100 being a perfect match.
	0 - 100
	Yes

	Street Number
	Street number
	611, 17455, 3456
	Yes

	Prefix
	Directional designation for the street that precedes the street name.
	N (north), S (south), E (east), W (west), NW(northwest), NE(northeast), SW (southwest), SE(southeast)
	No. Could be null.

	Street 
Pre-type
	Street pre-type (optional field)
	IH (Interstate Highway), US (US Highway), SH (State Highway), FM (Farm to Market Highway), RM (Ranch to Market Highway), SP (Spur), CR (County Road), PR (Park Road), RR (Ranch Road), SL (State Loop), HCTRA(Harris County Toll Road Authority),FBCTRA(Fort Bend County Toll Road Authority)
	No. Could be null.

	Street Name
	Legal or official street name (optional names in alias file).
	Walker, Bay Area
	Yes

	Street Type
	Appropriate U.S. Post Office abbreviation for type of street.
	BLVD, FWY, CIR, AVE
	No. Could be null.

	Suffix
	Directional designation for the street that follows the street name.
	N (north), S (south), E (east), W (west), NW(northwest), NE(northeast), SW (southwest), SE(southeast)
	No. Could be null.

	City
	City name
	Houston, Webster
	Yes

	Zipcode
	U.S. Post Office Zip code 
	77002, 77077
	Yes

	X
	The longitude coordinate of the record location.
	The value could also be X-coordinate from a STATE PLANE projection.
	Yes

	Y
	The latitude coordinate of the record location.
	The value could also be Y-coordinate from a STATE PLANE projection.
	Yes


Table 3 shows some examples of parsed addresses.

Table 3. Examples of Parsed Addresses
	Original Address
	Number
	Prefix
	Pretype
	Street Name
	Type
	Suffix
	Zip Code

	611 Walker Street, 77002
	611
	
	
	Walker
	ST
	
	77002

	8000 West Loop South
	8000
	W
	
	Loop
	
	S
	

	611 North Post Oak Dr
	611
	N
	
	Post Oak
	DR
	
	77001

	4528 Hermann Loop South
	4528
	
	
	Hermann Loop
	
	S
	

	1300 F. M. 518
	1300
	
	FM
	518
	
	
	

	8080 West Interstate 610 S
	8080
	W
	IH
	610
	
	S
	

	15900 State Highway 3
	15900
	
	SH
	3
	
	
	

	
	
	
	
	
	
	
	


Instructions on Using ArcGIS  Server Services and the REST API for Geocoding and Simple Query/Identify Operations

This document outlines sample URL structures for performing address matching and simple query/identify procedures against data deployed in geographic information systems (GIS) map services in the City of Houston’s Enterprise GIS system.  Note that the server path and services names may change in the future, so that if one plans to use the approach, it important to notify GISTD, to ensure staying informed about any changes.

Address Matching/Geocoding

To use a URL string to request an address match along with the attributes, use a string such as the following (there are other attributes that can be output other than the ones below.  This is just used an example that would meet most needs). 

http://egis.houstontx.gov/ArcGIS/rest/services/Locators_gdb/COHAddressPointsLocator_Zip/GeocodeServer/findAddressCandidates?Street=611 Walker St&Zone=77002&outFields=X,Y,Loc_Name, Ref_ID,HouseNum,PreDir,StreetName,StreetType,SufDir,Zone&f=pjson

The output will be in JSON format (Javascript Object Notation – for more info, see http://www.json.org/ ).  It is also possible to output HTML and KMZ formats.

The JSON-formatted results from the above URL would look like the following:

{

  "candidates" : [

    {

      "address" : "611 WALKER ST, 77002", 

      "location" : 

      {

        "x" : 3120974.61485848, 

        "y" : 13841745.5227156

      }, 

      "score" : 100, 

      "attributes" : 

      {

        "X" : 3120974.61485848, 

        "Y" : 13841745.5227156, 

        "Ref_ID" : 441861, 

        "HouseNum" : "611", 

        "PreDir" : "", 

        "StreetName" : "WALKER", 

        "StreetType" : "ST", 

        "SufDir" : "", 

        "Zone" : "77002"

      }

    }

  ]

}

In the event there is a requirement to have a fixed ID for an address point, the Ref_ID output above is not GISTD’s fixed ADDR_ID but instead the OBJECTID field of the Address Points feature class.  To retrieve the  ADDR_ID value, one must perform a second operation, passing the Ref_ID above through a query task. This can also be done through a URL.

http://egis.houstontx.gov/ArcGIS/rest/services/MiscLocations/MapServer/2/query?text=&geometry=&geometryType=esriGeometryEnvelope&inSR=&spatialRel=esriSpatialRelIntersects&where=OBJECTID=441861&returnGeometry=false&outSR=2278&outFields=ADDR_ID&f=pjson
The output from this URL, also in JSON format, looks like this:

{

  "displayFieldName" : "STREET_NAME", 

  "fieldAliases" : {

    "STREET_NAME" : "STREET_NAME", 

    "ADDR_ID" : "ADDR_ID"

  }, 

  "features" : [

    {

      "attributes" : {

        "STREET_NAME" : "WALKER", 

        "ADDR_ID" : 1370

      }

    }

  ]

}

Since matching is performed against Address points only, it will be very rare where one gets more than one candidate in a case where zip code is specified.  If multiple candidates are obtained, there will be multiple records in the output.

For example, if entering 3201 Allen, 77019 as the street and zip info, one would construct a URL like: 

http://egis.houstontx.gov/ArcGIS/rest/services/Locators_gdb/COHAddressPointsLocator_Zip/GeocodeServer/findAddressCandidates?Street=3201 Allen&Zone=77019&outFields=X,Y,Loc_Name ,Ref_ID ,HouseNum ,PreDir ,StreetName ,StreetType ,SufDir ,Zone&f=pjson
The output would look like

{

  "candidates" : [

    {

      "address" : "3201 ALLEN PKWY, 77019", 

      "location" : 

      {

        "x" : 3110753.15793923, 

        "y" : 13841516.9959416

      }, 

      "score" : 81, 

      "attributes" : 

      {

        "X" : 3110753.15793923, 

        "Y" : 13841516.9959416, 

        "Ref_ID" : 248126, 

        "HouseNum" : "3201", 

        "PreDir" : "", 

        "StreetName" : "ALLEN", 

        "StreetType" : "PKWY", 

        "SufDir" : "", 

        "Zone" : "77019"

      }

    }, 

    {

      "address" : "3231 ALLEN PKWY, 77019", 

      "location" : 

      {

        "x" : 3110569.28625973, 

        "y" : 13841517.745284

      }, 

      "score" : 44, 

      "attributes" : 

      {

        "X" : 3110569.28625973, 

        "Y" : 13841517.745284, 

        "Ref_ID" : 889019, 

        "HouseNum" : "3231", 

        "PreDir" : "", 

        "StreetName" : "ALLEN", 

        "StreetType" : "PKWY", 

        "SufDir" : "", 

        "Zone" : "77019"

      }

    }

  ]

}

In this case, one might do the address matching query, and then construct a page to allow the user to select the desired candidate.  The submit or onclick event would THEN construct the second URL that would get the ADDR_ID.

An easy way to deal with this type of service is to simply use your code to build the request URLs, then execute them, and read the input into a string and perhaps then into a file depending on what you need to do.   For example, in .Net, you can use WebClient in the System.Net object to do this. 
string myRequestUrl = "http://egis.houstontx.gov/ArcGIS/rest/services/MiscLocations/MapServer/2/query?text=&geometry=&geometryType=esriGeometryEnvelope&inSR=&spatialRel=esriSpatialRelIntersects&where=OBJECTID=441861&returnGeometry=false&outSR=2278&outFields=ADDR_ID&f=pjson";
WebClient urlGrabber = new WebClient();
string myRequestResult = urlGrabber.DownloadString(myRequestUrl);
//optionally you can write a file but likely not necessary
StreamWriter streamWriter = new StreamWriter("output.json", false);
streamWriter.Write(myRequestResult);
streamWriter.Close();
You can then parse the results into arrays or strings or whatever.   If you just add some JS to your code, you can let the JS parse it for you.  It is really all up to you how you use it. There are parsers for JSON in pretty much every programming language.

For .Net, see this resource:  http://msdn.microsoft.com/en-us/library/bb299886.aspx 
Simple Query Using the X,Y Coordinate Return from the Geocoding Request

To query another map layer in a map service (in this City Council Districts, which are represented in a layer with an id of 3 in a service called OtherBoundaries) using a point’s x and y values that were derived from the geocoding result, construct a URL that looks something like the following.  The x,y coordinates are inserted as a point geometry component.
http://egis.houstontx.gov/ArcGIS/rest/services/dd/OtherBoundaries/MapServer/3/query?text=&geometry=-95.3992798428309,29.7601392933857&geometryType=esriGeometryPoint&inSR=4326&spatialRel=esriSpatialRelIntersects&where=&returnGeometry=false&outSR=4326&outFields=DISTRICT,URL,Member&f=pjson
In this case, a locator was used that took generated decimal degree (inSR=4326) output and also requested in output decimal degree output (if I had asked for geometry, outSR=4326 – State Plane is 2278, as you can see in the examples in the previous sections).

The output from this query is as follows:

{

  "displayFieldName" : "DISTRICT", 

  "fieldAliases" : {

    "DISTRICT" : "DISTRICT", 

    "URL" : "URL", 

    "Member" : "Member"

  }, 

  "features" : [

    {

      "attributes" : {

        "DISTRICT" : "D", 

        "URL" : "http://www.houstontx.gov/council/d/index.html", 

        "Member" : "Wanda Adams"

      }

    }

  ]

}

For additional assistance with using ArcGIS Server services and the REST API, please contact:
Lee A Graham, PhD

City of Houston GIS Technology Division

 (713) 837-7761 office;  (713) 837-6451 cell  

LeeGraham@cityofhouston.net
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