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Customizing Locators in 
ArcGIS 10 
 

Introduction Geocoding in ArcGIS® has always been customizable; this document 
continues support for users' needs for custom geocoding using Esri's new 
geocoding engine delivered in ArcGIS 10. It will be helpful to learn some 
basics of the new engine, after which this document will go into detail on 
customization options. 
 
Perhaps the most noteworthy quality of geocoding at ArcGIS 10 compared to its 
predecessors is that its international applicability (any addressing standard, language, or 
writing system) is in the scope of a common geographic information system (GIS) 
geocoding platform. 
 
ArcGIS 10 continues to use the accepted terms and workflows for geocoding that users 
are familiar with: Locator styles encapsulate the rules for locator creation, and locators 
enable geocoding by storing rules and reference data, may be stored in all ArcGIS 
workspace types, and may be used interactively or in batch mode either from a 
workspace or via a service after publication to ArcGIS Server. 
 

 
Locators may be deployed in any workspace. 

 
The concept of an address style is both retained and enhanced in ArcGIS 10. In previous 
versions, an address style was narrowly defined by a set of rule-base files; one style 
handled only one address definition with limited matching criteria that could be tuned by 
comparatively few parameters, necessitating redesign and proliferation of styles. 
ArcGIS 9.3.1, for example, shipped with 30 styles for geocoding in only the United 
States. In each of these 30 legacy styles, a set of rule-base files needed to be managed 
across all desktops where locators were to be created or rebuilt. ArcGIS 10 ships with a 
single U.S. style definition file encoding six address formats for the same number of use 
cases, and only the one file is needed for locator definition, making the new technology 
easier to implement and support. The last differentiator, which will not be covered by this 
document, is that the new geocoding engine in ArcGIS 10 is extensible through the 
creation of plug-ins. Locator plug-ins are a development opportunity to provide custom 
behavior within the locator framework. 
 
This document will explain the structure and principles behind geocoding and locator 
definition, then work through a range of customization scenarios. 
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The Geocoding 
Process 

To understand why and where you need to make customizations, it will help to 
understand the geocoding engine's matching strategy. By matching, we mean 
correspondence of input address data with reference data such as street centerlines or 
rooftop points having a schema supporting the desired style of address. 
 
The ArcGIS 10 geocoding engine is not a search engine of the classic Web search 
pattern. Greatly simplified, a Web search engine takes unstructured data and looks for 
words in the data in its index store. Context to the search may be applied when certain 
word patterns are detected, but in any event, what is returned is usually a set of result 
candidates ranked by index match and previous search popularity. This is good for 
dependably returning a sufficient count of results, but not ideal for discriminating within 
a search context according to any kind of scoring methodology the user might have in 
mind. That is why search engines rely on the user to do the final selection. 
 
Geocoding has a search context defined by the reference data used and by an 
understanding of the ways in which address information is commonly supplied to the 
engine. It is possible to apply a Web-style search to a reverse hash index built from 
address reference data words, but this does not handle abbreviation and aliasing well, nor 
is it easily adapted across addressing "cultures." For this reason, the ArcGIS 10 
geocoding engine uses a constrained search filtered by the importance the locator 
designer puts on address elements and their variability. This lets the engine supply a 
single best result to support automation of the whole process. 
 
The geocoding engine search strategy consists of the following: 
 
■ The Locator index stores a snapshot of standardized reference data, which has all 

address components in separate fields. 
 
■ The locator cross-references geometry against all unique values in the reference data. 
 
■ Address grammar defines the address components to be recognized. 
 
■ Inputs are searched for grammar elements invariantly expected to be present, such as 

house, street name, and city for U.S. styles. 
 
■ Input elements may have multiple contexts; all will be considered. 
 
■ Invariant elements are used to filter an index search. 
 
■ The index is searched starting with records matching the invariant components 

(matching uses computational linguistics, not simple character comparison or a 
soundex). 

 
■ The search is refined by matches to optionally present components. 
 
■ Candidates are scored (described below) according to weights defined by the locator. 
 
■ Candidates are returned in score rank in the form found in the reference data. 
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Where the grammar defines an element composed of a set of other elements, like 
FullStreetName, you will notice that the child elements may be defined with values 
including an "empty" option; this has the effect of allowing the element to be "missing" 
from the input yet still match the pattern. For example, if you open the 
USAddress.lot.xml file in your install Locators directory (e.g., C:\Program Files 
(x86)\ArcGIS\Desktop10.0\Locators) in a browser, you will see the element "prefix" is 
defined for both forms of FullStreetName but is defined as dir or empty (look in the 
Grammar/Top level elements section): 
 

 
 

 
Conceptual View of Reference Data in a Locator 

 
All the behavior described above is accessible via the locator definition file, which will 
be the focus of this document. Esri uses the workflow we outline below, namely to begin 
with an existing, functioning definition file closest to the address style you want to 
support and edit a copy. Do not attempt to create a locator definition file from scratch. 
Esri plans to support locator definition from a stub file of one example of each grammar 
element at a future release. 
 

Scoring Runtime parameters that may be adjusted by the user are the minimum match score and 
the minimum candidate score. Successful geocodes meet at least the minimum match 
score, and only reference values supporting the minimum candidate score are considered. 
Scores are decimal numbers calculated in the range 0.0 to 1.0 according to weights 
defined in the locator definition but are reported in the normalized range of 1 to 100. 
Scores are only considered a tie if their geometry differs. 
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Let's illustrate score calculation with a worked example. When the engine is given an 
address, it parses it into recognized components, and there may be more than one 
successful parse. 
 

 
Score Weights for a Simple Address 

 
This example means that an address may be recognized as having a house number, street 
name, and city name or a house number and a street name but no city, and that a street 
name is composed of prefix direction, prefix type, base name, suffix type, and suffix 
direction. The superscripted numbers are the score weights for each element, and the font 
size is scaled according to the score weight. Score weights are relative values within the 
element and do not have to add up to any constant. Now, examine the case of an address 
given as "100 Fifth Avenue NY": 
 

 
Score Calculation Example 

 
The boxed values along the bottom of the graphic represent the reference data values to 
which we are matching. With inspection, we can see the reference values "5th" for street 
name, "Ave" for suffix type, and "New York" for city. These differ from the given 
address values but are known aliases, so the locator makes these substitutions without 
penalty. The final score, 0.97, is calculated by adding 1 or 0 times the weight for each 
basic grammar element, dividing by the weight total, then passing this value up to the 
next highest element, and so on. You can see the correspondence between found elements 
in the given address and 1 or 0 score component multipliers—0 when the address and 
reference data disagree and 1 when they agree. 
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Now, examine the situation where the given address is "100 Fifth Avenue," meaning the 
city name is not given, an allowed case according to the definition of the address. 
 

 
 
You can see that the street name element is scored the same, but the score of 0.96 for the 
whole address is lower than the more complete situation given earlier. 
 
This simple scoring explanation is not the full story; instead of 0 or 1 being used as the 
weight multiplier, a decimal number in the range 0–1 may be used in the situation where 
a spelling variation is allowed or a character substitution is made. Spelling correction 
uses a number of computational linguistics approaches such as Levenshtein distance, 
while character substitution may be defined in a locator to suit the language in use, for 
example, where a set of characters sound similar and should be considered equivalent. 
Character substitution supports not only common misspellings (0 and O, 1 and l), but also 
the situation where a telephone caller dictates an address to an operator who may not 
record the correct spelling for the address but nevertheless needs to reliably geocode it. 
 
Score weights may be 0 and may add up to 0 (all weights for an element are 0), in which 
case they will play no part in candidate ranking but will continue to participate in address 
parsing; this will have its own effect on geocoding quality. 
 
Note that the scoring approach outlined does not penalize incorrect data; it is only 
additive. 
 

The Locator Style 
File 

Locator styles are defined by XML files deployed in your ArcGIS 10 installation 
directory: 
 

Desktop: C:\Program Files (x86)\ArcGIS\Desktop10.0\Locators 
Server: C:\Program Files (x86)\ArcGIS\Server10.0\Locators 
Engine: C:\Program Files (x86)\ArcGIS\Engine10.0\Locators 
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The U.S. style file we will be working with in these locations is named 
USAddress.lot.xml. This is a system style and will always be present. Also in the 
installation are XSD and XSLT files used to validate and display the XML file. These are 
LocatorStyle.xsd and LocatorStyle.xslt. Developer skills with XML, XSD, and XSLT 
files are not required to customize locator definitions; all that is required is a basic 
understanding of how these files interoperate and how to edit an XML file in an XML-
aware editor such as NotePad++. A browser, such as Firefox, that understands how to 
render an XML file according to an XSLT file is also required. 
 
Begin by copying USAddress.lot.xml, LocatorStyle.xsd, and LocatorStyle.xslt to a 
working directory. Rename USAddress.lot.xml to a meaningful new name (here, 
MYAddress.lot.xml) and open it in your browser. 
 

 
Working Project Directory 

 

 
Locator Definition File Opened with Firefox 

 
Before any edits are made, the browser still picks up the internal display string "US 
Address" from the XML file. 
 
A good practice for locator customization is to create a document that describes all the 
customizations you want to make, such as adding, changing, or removing elements, 
aliases, and mapping schemas. This might be in a form you circulate in your organization 
as part of an approval process or use simply for your own records. The document may 
begin as a wish list, then develop into a checklist of steps and completion verifications. 
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In the browser view, you can see four expandable root elements in the XML: Grammar, 
Mapping Schemas, Reference Data Styles, and Plugins. The way in which the XML 
file is rendered in the browser is determined by the XSLT file and may vary between 
service packs and releases of ArcGIS, and in any event, is independent of the element 
order and details of the source XML, so do not be alarmed when, while editing, you see 
that the XML file has far more granularity than the browser view. 
 
Open the XML file in your editor and rename the descriptive strings to agree with your 
chosen naming convention—here, "MY Address" and "Locator style for MY Addresses". 
 
We will navigate the locator style file and describe its components in the order visible 
through the browser view—Grammar, Mapping Schemas, Reference Data Styles, and 
Plugins. 
 

 
MYAddress.lot.xml Being Edited with Notepad++ 

 
In the image above, we can see a section named "inputs." This section is not exposed in 
the browser view of the style file; it controls how the Geocode Addresses geoprocessing 
tool appears and functions for the style. There is a default input for this style—Single 
Line Input—and other possible inputs that may be required or optional. 
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(Locator) Grammar The Grammar section defines address elements known to the locator and their possible 
usage in an address. The order of grammar element topics in this document agrees with 
how they are displayed in a browser, but understanding of the element hierarchy begins 
with the top-level elements, so you may want to skip a couple of topics and begin reading 
"Top level elements," then return to "Aliases" and "US States." 
 
The browser view of the locator style file has an expandable tree of elements on the left 
and, for each branch, a delimited set of optional component elements on the right; a colon 
begins the set of options, pipe characters delimit each option, and a semicolon ends the 
option set. For example, the Location element from the top-level elements displays like 
this: 
 

 
 
Interpret this as meaning a Location element may be a FullAddress element, a 
Coordinates element, or a SpatialOperator element. It may seem unusual that a Location 
may be a SpatialOperator until you follow the tag link for that element and see it includes 
Location in its definition (via DirectedOffset): 
 

 
 
So, you have seen how to follow tag links and decompose the element hierarchy. For 
now, also note that the object in braces exposes how the engine uses a function 
@directed_offset and that the following text is commentary. All superscripted numbers 
are score weights; notice that a SpatialOperator has 0 score weight sum. 
 
The browser view of the style file also shows some built-in properties of the locator, 
although many more optional properties are able to be defined with embedded switches; 
these will be described later. The behaviors visible in the browser view are only relevant 
in a fallback situation. Below is an example showing that a FullIntersection will only be 
searched for if no reasonable FullNormalAddress candidate has been found: 
 

 
 
Another hint visible in the browser view is whether a preseparator or postseparator is 
required around an element. Below, we see how separators are specified for 
FullStreetName. If no separator is specified, then the element may be concatenated with a 
neighboring element. 
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Interpret the above graphic as meaning that a FullStreetName may be made up as 
 
■ prefix + pre_type_no_sthwy + StName + suftype + suffix entirely separated, or 
 
■ Prefix + pre_type_sthwy + OptHyphen + StName + suftype + suffix, where StName 

may be optionally concatenated with a preceding hyphen after pre_type_sthwy 
 
The first form might be like "North Avenue Walnut Road East," and the second like 
"North Road Number 6 West" or "I-10." 
 
The full set of separator hints is as follows: 
 

← pre_separator = 'none' 

↔ 
pre_separator  = 'optional' 
post_separator = 'optional' 

→ post_separator = 'none' 

≡ 
pre_separator  = 'required' 
post_separator = 'required' 

 
Separators are a white space or one of a set of characters specified in the XML. 
 

Aliases Aliases in this style are defined for street names, cities, and states. 
 
Aliases are commonly recognized values for elements and may be sets of alternate literal 
values on a line or tag references for a value set defined (and probably also used) 
elsewhere. They are used to support word substitution (equivalence) between input 
addresses and reference data. 
 

 
 
The graphic above shows a few street name aliases. It does not matter whether you define 
aliases with their common abbreviation as the root name or a fully spelled version. Note 
the alias named "_ave". A convention used in the locator style file is to precede tag 
reference names with an underscore. 
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For the _ave tag, we can see the set of values recognized for the suffix type for Avenue is 
referred to in the street name aliases. 
 

 
 
Because street names can include pretty much anything, there are other cases where 
separately defined elements are referred to—notably, U.S. states. You may notice that the 
aliases defined for states as an element in their own right are different from those defined 
in street name word aliases (see "calfornia"): 
 

 
State Aliases in the Aliases Section 

 

 
State Values in the US States Section 

 
This is to allow more flexibility for finding states used in street names than when finding 
states as state elements, which are handled more strictly. It is expected that more spelling 
leeway be required in street names. 
 



 
 
 Customizing Locators in ArcGIS 10 
 

 

 
 

 
 
 

 11 

US States US States are defined as the set of their common abbreviations and spellings, with some 
including compass quadrant words that have their own set of abbreviations. 
 

Top level elements There are 25 top-level elements for this locator. These are the building blocks of all 
address formats the locator can understand. 
 

Location Location is what an address defines; everything begins here. If you navigate from 
FullAddress, you can reach every other grammar element. 
 

 
 

Postal This is the authoritative postal zone and has more than one form in the United States, so it 
is linked to its own section where these forms are defined. The content in braces is a hint 
that a particular search context applies for the element. The engine manages sets of tests 
for elements within search contexts; these are discussed later in this document. 
 

 
 

FullAddress The locator understands street addresses and centerline intersections. 
 

 
 

FullNormalAddress This is from FullAddress. The content in braces is a hint that a search context applies for 
the element. 
 

 
 

FullIntersection This is from FullAddress. The content in braces is a hint that a function is used for the 
element—in this case, the intersection function. 
 

 
 

NormalAddress This is from FullNormalAddress. A valid customization for international jurisdictions 
might be to allow a form with OptionalUnit preappended to the address. Note that the 
House element supports some complex forms but is still intended to identify a unique 
delivery address; use OptionalUnit to model multitenanted structures. Note also that in 
this style, FullStreetName requires pre- and postseparators and that unit information is 
expected to follow the base address information. 
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MultiLineAddress MultiLineAddress and its subsidiary elements, MultiLineOptionalUnitPrefix and 
MultiLineOptionalUnit, support batch geocoding fallback situations where unit 
information may be confounded with street address details. 
 

 
 

OptionalUnit 

 
 

MultiLineOptional 
Unit 

 
MultiLineOptional 

UnitPrefix 

 
FullStreetName There are two forms here, special cases for highways being the second. In the United 

States, there are a number of forms of street naming that use street types appended to the 
street name, for example, "Highway of the Americas." 
 

 
 

FullStreetName 
ForStd 

This element enables casting prefix and suffix elements to StName values, as in "Park 
Avenue." A valid customization for a new case like "The Drive" being an intended 
StName value would be to add "The" to prefix types. 
 

 
 

prefix 

 
 
Note the OR condition with an empty value. 
 

pretype 

 
 
Note the OR condition with an empty value. 
 

StName 
 

 
Name elements are sets of words not otherwise recognized. Words may be hyphenated. 
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suftype 

 
 
Note the OR condition with an empty value. 
 

suffix 

 
 
Note the OR condition with an empty value. 
 

intConnector 

 
These are street intersection connectors, as in "New York St & Redlands Blvd." 
 

name 

 
A name is no different from a word list, except that it may contain hyphens. 
 

NumSeparator 

 
 
This is used in unitAndNumber, like "Apt #9." 
 

OptNumSeparator 

 
Note the OR condition with an empty value and that pre- and postseparators are optional. 
 

unitAndNumber 

 
These support finding unit forms such as "Suite 2A" or "#3"; in the default style, unit 
information is expected to follow the base address information. 
 

MultiLineUnitAnd 
Number 

 



 
 
Customizing Locators in ArcGIS 10 
 

 
  

 
 

 
 
 

November 2010 14 

MultiLineUnitAnd 
NumberPrefix 

 
This completes the Top level elements definition section. 
 

Zones Zones for this locator include City, State, and ZIP. Note that for ZIP information, the 
5-digit and ZIP+4, 9-digit forms are supported. 
 

 
 
Note the regular expression syntax for ZIP5 and ZIP4 elements. The expressions mean 
any combination of exactly 5- and 4-digit numbers, respectively, including with a 
leading 0. 
 
The Zones elements named "Opt*" are defined as per their non-Opt counterparts but 
include empty alternate values, meaning that they may be missing in an address where 
they are used. 
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ZonesNoSearch A NoSearch zone element in a definition means that the engine will not use the zone 
value in its search dictionary to restrict the search of nonzone fields but will still score the 
zone field. This approach is indicated when you expect zone values to be erratically 
supplied (or guessed) in input addresses, but you want plausible candidates evaluated. 
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Basic elements These define character sequences to be recognized. 
 

 
 
Again, note the use of regular expression syntax: 
 
■ Number—One or more occurrences of integers in the range 0–9 
■ latinAlphaWord—One or more latin alphabet characters in any case 
■ alphaNumericWord—As above but also allowing integers 
■ word—Anything not white space or the given punctuation characters 
■ UnitInfo—Anything not # or &, intended to match noise details for units 
■ Hyphen—Any of "–", "—" or "―" or a literal hyphen: "-" 
 
Regular expressions give you a way to define elements that are better defined as patterns 
than sets of literals. User-defined identifiers for features are often promulgated as a 
standard arrangement of letters, numbers, and punctuation that you can represent as 
regular expressions to match an unlimited number of values. 
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Coordinates Locators understand World Geodetic System (WGS) coordinates of the form W 117.3, 
N 39.7 and -117.3, 39.7. You might customize this section to recognize another datum or 
a prefix character taken from another language. 
 

 
 

Spatial Operators You may apply an offset to an address, as in "150 meters north from 380 New York 
Street Redlands CA." 
 
A valid customization here would be to add "of" or "heading" to the From values. 
 

 
 



 
 
Customizing Locators in ArcGIS 10 
 

 
  

 
 

 
 
 

November 2010 18 

Linear Units 

 
These enumerations agree with Esri standard values; you might add Metre and Metres for 
international usage. 
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House numbers 
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Let's look at a few cases of House numbers supported by the above definitions, as local 
variation in delivery addresses will be a common customization requirement. 
AlphaNumericHouse and AlphaNumericUnit are the principal elements; examining the 
subordinate elements, we see that the following forms are supported: 
 

Number OptFraction "380", "380 ½" 
Alpha "B" 
Alpha OptHyphen number "C380", "C-380" 
Number Hyphen alpha "380-C" 
Number alpha "380C", "380 C" 
Number "-" number alpha "380-12B" 
Fraction "1/2" 
Number OptFraction "380 ½" 
alphaNumericWord OptHyphenAlphaNum "ROOM6", "ROOM6—TOWER2" 
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Street directions 

 
A valid customization for Street directions would be to add values for another language 
to be recognized. 
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Prefix types 
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Suffix types 
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Note that for prefix and suffix types, the Standardize Addresses geoprocessing tool will 
output the first value among the alternates for the output standardized value. For 
example, the address "601 CALLE PALO COLORADO" will be standardized with 
"CLL" as the prefix type. 
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Unit names Alias lists are defined for variations of unit types to be recognized. 
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Now, the alias lists are used to define the HousingUnitType element. 
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Multiline input 
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These definitions are used in batch geocoding. Multiline input supports using addresses 
concatenated from what would usually be multiple fields into a single input string. The 
first two cases for Multiline_input above indicate that where the input zone fields (ZIP, 
City, and State) are not supplied in the tool dialog, the input field for the Street 
component is parsed according to the FullNormalAddress grammar definition. To 
interpret the syntax shown (where <empty> means "is empty"), read it as 
 

"[Input ZIP] <empty> [Input City] <empty> [Input State] 
<empty> [input Street] is FullNormalAddress" 

 
If no plausible candidate is found and the style supports intersections, read it as 
 

"[Input ZIP] <empty> [Input City] <empty> [Input State] 
<empty> [input Street] is FullIntersection" 

 
If no plausible candidates are found yet, it is 
 

"[Input Street] is MultiLineAddress + multilineZone" 
 
Finally, if no plausible candidate is found and the style supports intersections, then 
 

"[input Street] is FullStreetName + intConnector + 
FullStreetName + multilineZone" 

 
This cascading search is termed fallback searching. 
 

Spelling This section defines two types of character substitution for word elements not 
distinguishable in the browser view but exposed in the XML. Some substitutions are by 
character group, and some are by individual character. Noise characters are not currently 
implemented. An example of a group substitution would be Fischer → Fisher, where 
"sch" is substituted with "sh" or vice versa. Each entry in the Spelling section may be 
unidirectional or bidirectional, as indicated by the → or ↔ connectors. 
 
The default section is where you can specify a set of known or expected substitutions for 
typographic or phonetically based errors useful for dictionary search in the locator index. 
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The scoring section repeats the default definitions and adds vowels and vowels with 
diacritics; vowels are not used in searching but are considered for scoring. In both 
sections, the substitutions only apply if the runtime parameter for spelling sensitivity has 
been set to less than 90 (or another value). If it is set to 90 (or another value) or above, 
then substitutions are not made when searching for candidates. 
 
The score cost penalty is subtracted from the weight of the element. For the example 
given, supposing the weight for the street name element is 6 in the grammar and a match 
required a substitution of SCH for SH to geocode an input of "123 Fischer Parade" to a 
reference value combination of "123 Fisher Parade," then the street name element score 
contribution would be 6 - 0.1 = 5.9. 
 
You can use the SpellSens level and Cost parameters to tune the behavior of a locator 
when handling common transliterations and typographic mistakes, like keying the 
number 0 instead of the letter O (this particular case is not in the example). 
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(Locator) Mapping 
Schemas 

This section defines how reference data logically relates to grammar elements—the 
"logical model." It also specifies the dictionary for indexing and relationships of the 
address components, although this cannot be seen in the browser view. If we were to 
diagram the attribute and grammar relationships, we would see a simple 1:1 
correspondence between reference data fields and grammar element definitions. For the 
Fields elements, the bolded names are used as variables by the engine. Comments are in 
gray. 
 
We will inspect SingleAddress: 
 

 
 
We see that SingleAddress requires point geometry and can accept ID, House, PreDir, 
PreType, StreetName, SufType, SufDir, City, ZIP, State, Rank, and User_fld attributes in 
the reference data. Information about whether a field is required is not exposed in the 
browser view but is defined in the XML. Rank is for prioritizing separate records of the 
same geometry (assigning a preference for returning reference data attributes, for 
example, to return "Highway 123" from an input like "Main Street"). User_fld supports 
creating a locator with an additional output field taken from the reference data, for 
example, something you calculate into your reference data through a geoprocessing 
preprocess. 
 
The Names element is not currently used and may be removed from the Mapping Schema 
definitions at a later release. 
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Filter criteria are SQL statements using the invariably present element StreetName to 
make sure reference data with no street names is not used for SingleAddress geocoding. 
Reference data commonly contains records not useful for geocoding but included for 
cartographic or network connectivity reasons. 
 

(Locator) Reference 
Data Styles 

This section defines the physical data model for reference data—table role, field role, and 
preferred field names to be automatically recognized when creating locators using the 
Create Address Locator geoprocessing tool. Data typing is not enforced by styles, except 
for geometry fields. 
 
Here, we can see the Single House data style partially expanded: 
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Expanding one of the Primary role table fields, we can see the preferred field name list: 
 

 
 
Partially expanding the optional AltStreet and Data Source elements, we see the 
following: 
 

 
 
This shows how a 1:M join is implemented to a table with fields for FullStreetName 
grammar elements. The graphic above shows how the primary search query utilizes fields 
from the primary role table, while the graphic below shows a fallback query using the 
join to the alternate name role table and alternate FullStreetName mappings. 
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The Data Source reference to the SingleAddressSearch schema refers back to the 
Mapping Schemas section, where it ultimately links to the SingleAddress schema 
variable names for House, PreDir, PreType, StreetName, and so on. 
 

 
 
If there are any errors in the elements used in Mapping Schemas and Reference Data 
Styles to map data sources, schema fields, and grammar, then your style file may be valid 
XML but invalid to the geocoding engine. Mapping Schemas defines field names (e.g., 
"StreetName") that are used in Reference Data Styles. Take particular care when editing 
so that 
 
■ Mapping Schema grammar_ref attributes exactly match grammar element names. 
■ Mapping Schema index dictionary entries include all schema fields. 
■ Mapping Schema relationships include street name and all zone combinations. 
■ Mapping Schema reverse relationships use all schema fields. 
■ Mapping Schema outputs include all schema fields. 
■ Mapping Schema reverse_geocoding uses all schema fields. 
■ Mapping Schema standardization includes all schema fields. 
■ Reference Data table roles include a field role for all schema fields. 
■ Reference Data field roles use the field names defined in Mapping Schemas. 
■ Reference Data data source maps source names to all field roles. 
 
The standardization section of Mapping Schemas has build and tool sections. The build 
section specifies how street names are parsed into the locator index when you create a 
locator. The tool section controls how the Standardize Addresses tool operates. Note that, 
by default, the build section does not convert parsed street name parts to standard values, 
but the tool does. 
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Output Formats A section in the style file that is not currently rendered in a browser is the one for output 
formats; the XPath is locators/locator/output_formats. This defines how geocodes are 
reported by the engine when geocoding or reverse geocoding. Here is the collapsed view 
in Notepad++: 
 

 
 
You may have noticed format_ref tags elsewhere in the style file, for example, the 
definition for FullNormalAddress top-level element has a result property that specifies 
the built-in search function to use and how to format the candidates—with 
format_normal_address. 
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Expanding format_score_per_component, we see the following: 
 

 
 
The format_score_per_component section controls the behavior of the 
reportScorePerComponent property when its value is "true." The entries with a record 
attribute deal with tied match scores; the ties should have differing values among the 
elements with record attributes. 
 
The format_intersections section controls how intersection geocodes are reported: 
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The record attribute here pertains to the two records participating in the intersection 
geocode. 
 
The format_intersections_name section is similar to the above except that it omits Zone 
fields: 
 

 
 
Intersection addresses are commonly given without Zone values. 
 
The next format section is format_reverse_range_address. This section controls how 
the text for reverse geocoding results is generated. The reverse geocoding plug-in returns 
a candidate object that has a calculated property set with house number, geometry, 
percent along, etc., and a reference data record property set for the candidate. By using 
record="1" in the formatting, it tells the engine when to use the original reference data 
property set values and not look in the calculated property set. If you have a different set 
of top-level elements in your style file, the names of your field references will be 
different. 
 

 
 
The last format section is format_normal_address. This controls how the text for 
normal geocoding candidates is generated. If you have a different set of top-level 
elements and zones for a normal address, your definition will be different. 
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(Locator) Plugins For completeness, an expanded view of the Plugins section is shown below. 
Customization with plug-ins will not be described in this document. 
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Appendix A: Example of Editing 
Locator Properties 
 
Here is a table of locator properties that may be used in a style: 
 

Category Property Name Description and 
Purpose Type 

Default Value 
if the Property 
Is Not Specified 

Remarks 

General 
Options 

MinimumMatchScore The minimum match 
score that determines if 
an input address is 
matched against the 
candidate in batch 
geocoding 

Float 90  

 MinimumCandidateScore The minimum score 
whereby the candidates 
will be displayed in 
interactive matching 

Float 10  

 SpellingSensitivity Spelling sensitivity Float 80  

 MatchIfScoresTie Automatically matches
to the first best 
candidate if the scores 
are tied 

Boolean TRUE  

 SideOffset The value that 
determines how far 
away from the left or 
right side of a line 
feature an address 
location should be 
placed 

Integer 20  

 SideOffsetUnits The units used for Side 
Offset 

esriUnits Feet  

 EndOffset The value that 
determines how far 
away from the end of a 
line an address location 
should be placed 

Integer 3 Percentage of line segment 
length 

 EndOffsetUnits The units used for End 
Offset 

esriUnits Percent  

 UseRelativePaths Stores relative paths to 
the reference data in the 
locator 

Boolean TRUE  

   

Matching 
Options 

supportsIntersections Enables support for 
intersection matching if 
the reference features 
are centerlines 

Boolean TRUE  

 IntersectionConnectors Intersection connectors 
for delimiting two 
streets in intersection 
matching 

String & Requires that 
supportIntersections=TRUE 
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Category Property Name Description and 
Purpose Type 

Default Value
if the Property
Is Not Specified

Remarks 

 supportsEmptyHouseNumber Enables matching 
address without house 
number if the 
supporting grammar is 
specified 

Boolean FALSE Set to false for improving 
performance 

 Interpolate.SideValue.Left The value in the 
reference data mapped 
as Left side in a Nickel 
data schema 

String L  

 Interpolate.SideValue.Right The value in the 
reference data mapped 
as Right side in a 
Nickel data schema 

String R  

    

    

Outputs WriteXYCoordFields Writes x and y
coordinate fields in the 
result feature class 

Boolean FALSE Batch match 

 WriteReferenceIDField Writes Reference data 
ID field in the result 
feature class 

Boolean FALSE Batch match 

 WritePercentAlongField Writes Percent Along 
field in the result 
feature class 

Boolean FALSE Batch match 

 WriteAdditionalOutputFields Writes Additional 
Output fields in the 
result feature class 

Boolean TRUE Batch match 

 ShowElapsedTime Adds a field showing 
the elapsed time per 
each record in the result 
feature class 

Boolean FALSE Batch match 

 reportScorePerComponent Adds a field showing 
the score per 
component in the result 
feature class 

Boolean FALSE Batch match 

    

Performance RuntimeMemoryLimit Sets Runtime Memory 
Limit (byte) for 
optimizing batch 
matching performance 

Integer 512000000 Bytes 

 BatchPresortInputs Presorts input table by 
fields for improving 
matching performance 

No default value Batch match 

 <State> <field name> Property list 

 <ZIP> <field name> Property list 

 <City> <field name> Property list 

 BatchPresortCacheSize Presorts Cache Size 
(number of records) 

Integer 50000 Batch match 
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Category Property Name Description and 
Purpose Type 

Default Value 
if the Property 
Is Not Specified 

Remarks 

 MaxCandidates Maximum number of 
candidates to be 
searched for in 
interactive matching; 
used to optimize 
performance for 
interactive matching 

Integer 200 Interactive match

 MaxPerfectCandidates Maximum number of 
candidates with 100 
score to be searched for 
and shown in 
interactive matching; 
used to optimize 
performance for 
interactive matching 

Integer 20 Interactive match

 SearchTimeout Sets time-out for 
searching (in second) 
for interactive matching

Float 5 Interactive match

   

Building 
Locators 

StoreStandardizedRefData Prestandardizes the 
reference data and 
stores standardized 
value in the locator 
indexes 

Boolean FALSE  

 UseManagedDictionaries Managed dictionaries 
in locator for 
optimizing 
performance 

Boolean FALSE It is recommended that you 
not change the value. 

 StorageSegmentSizeKB Internal unit for data 
page size (byte) 

Integer 262144 It is recommended that you 
not change the value. 

   

Reverse 
Geocoding 

SearchDistance Sets search distance for 
finding nearest 
addresses for the input 
point; used by the 
Address Inspector and 
Reverse Geocode tool 

Integer 100  

 SearchDistanceUnits The units used for 
Search Distance 

esriUnits Meters  
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Properties for all locators supported by a style file may be set at this XPath in the style 
file: 
 

locators/locator/properties 
 

 
 
Many of these properties may be set or adjusted after locator creation with the property 
sheet for a Locator, which you can access from ArcCatalog™ or the Catalog window in 
ArcMap™: 
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Some properties are set in the Mapping Schemas section. For example, the custom zone 
definition designed in appendix F has these properties, altered from City, State, ZIP in the 
original: 
 

 
 
The mapping schema for address range interpolation styles like Nickel supports 
properties relevant to centerline interpolation: 
 

 
 
Nickel is a term coined for single-range centerline data, as a counterpart to the dual-range 
Dual Independent Map Encoding (DIME) format developed by the U.S. Census Bureau 
in the 1960s. 
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Appendix B: Example of a 
Runtime Property 
 
Not all locator customization is controlled entirely by the style file; some 
locator properties may be set during locator creation or at run time. An 
example is whether or not a locator writes an additional field from the 
reference data when batch geocoding. This capability is switched on or off 
by the WriteAdditionalOutputFields property. If this is set to true, then the 
Create Address Locator dialog box allows the user to select a reference 
dataset field for output in geocoding, as below for "MAILTOWN". 
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Locators have a set of properties that can be altered at run time. If you open a locator's 
properties dialog box, you will see some editable properties: 
 

 
 
It is very useful to be able to adjust spelling sensitivity or candidate and match scores 
when rematching addresses. 
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Appendix C: Examples of Adding 
Aliases 
 
Aliases provide a mechanism to support word substitution beyond that 
provided by spelling substitution. Whichever alias form is found in 
reference or input data will be treated as equivalent. 
 
The first example of modifying an alias will be to add an entry to the CityAliases list. 
These are words commonly used in city names, where colloquial usage often includes 
abbreviations and misspellings. In this case, the city Carmel by the Sea is usually called 
"Carmel," so we simply insert an entry in alphabetic order in the alias list. 
 
CityAlias added for Carmel: 
 

 
 

 
 
Adding aliases is a simple process for any alias list. 
 
Another example would be StateAliases edited to support the full name for Rhode Island: 
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Appendix D: Examples of Adding 
Alternate Values 
 
The grammar defines alternate values for many elements; the richest 
variability is in prefix types, suffix types, and unit names, and these will 
likely need some attention for your reference data. Adding alternate values 
is straightforward, but you need to be aware of how they are used. For 
example, in the US style, prefix types are grouped into various forms by 
usage. For example, the various forms for the prefix type "County" are 
given in an element _cty, and _cty is referenced in _ctyln and _cord so 
that all alternates for "County" are included in the other elements. 
 
We will add an additional prefix type, "Paseo," which we understand is not referenced to 
other prefix types, so it can go in the pre_type_no_sthwy section. The usage we look to 
support is the street name "Paseo del Norte." 
 
Add a reference in the pre_type_no_sthwy list: 
 

 
 
As Paseo may also be a suffix type, add the reference definition into suffix types below 
_park: 
 

  
 
A simpler case of adding a suffix type would be to support "Close". 
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Appendix E: Example of Defining 
a New House Number Format 
 
Your reference data house numbers may not be parsed into separate fields 
for the base house number and other qualifiers. In this case, you will need 
to recognize the values you have. For example, the following are some 
irregular forms of house number: 
 

House 
Number 
Example 

Source Interpretation 

1/101–11/101 New Zealand Units 1 to 11 at house number 101

10bis Italy House number with Latin ordinal numerical adverb suffix (bis, 
ter, quater, quinquies, sexies, septies, octies, novies, decies) 

11/rosso Italy House number with door color suffix, black (nero) for residential, 
red (rosso) for businesses 

IV/24 Hungary House number 24 with residence floor number 4 in Roman 
numerals 

 
These forms of house number may be handled by adding alternate values to the 
AlphaNumericHouse element in the House Numbers section of the style file. The values 
will be defined by regular expressions matching the required forms. 
 
When using regular expressions in locator definitions, you do not have the full power of 
patterns found in many programming languages and text editors; there is only a subset of 
functionality available. The expression syntax allowed is limited to 
 

Pattern Syntax Description 

. Any single character

+ The preceding expression one or more times 

[] Enclosing a set of characters

\t The literal TAB character

\ Escape the next special character

$ End of line

 
Thus, while in a programming language, we might be able to express the Hungarian 
numbering case as "(?:XC|XL|L?X{0,3})(?:IX|IV|V?I{0,3})/[0-9]+" (being very 
generous about building heights in Hungary), we are limited to expressing the character 
set expected to be found. For the cases above, then, appropriate expressions would be 
 

House Number Form Matching Regular Expression 

1/101–11/101 [0-9]+/[0-9]+-[0-9]+/[0-9]+

10bis [0-9]+(?:bis|ter|quater|quinquies|sexies|septies|octies|novies|decies)

11/rosso [0-9]+/(?:nero|rosso)

IV/24 [IVXLDCM]+/[0-9]+
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Note: For the Italian examples, the alternate literals would best be encoded in the XML as 
 
<alt> 
   <elt post_separator="none">`[0-9]+`</elt> 
   <elt ref="Cont" /> 
</alt> 
<def name="Cont"> 
   <alt>A</alt> 
   <alt>B</alt> 
   <alt>C</alt> 
   <alt>D</alt> 
</def 
 
This is because the (|) pattern is not supported in locator style files. 
 
We will show, adding only one complete example of the above to the 
AlphaNumericHouse element, the example for Hungary. We will call the house number 
form HungarianNumber and search for it only in a fallback situation. 
 
First, add a basic element section definition for HungarianNumber after the number 
element: 
 

 
 
Then, add it as a fallback option for AlphaNumericHouse in the House Numbers section: 
 

 
 
The new house number definition will now be visible in the browser view: 
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Appendix F: Example of Defining 
Custom Zone Elements and a 
Supporting Schema 
 
Most countries promulgate a postal code schema used by the postal 
agency for mail sorting purposes. The importance of postcodes to postal 
agencies is to facilitate aggregating addresses for their business processes; 
likewise, we use zone elements like postcode for our purpose—to filter the 
number of records considered for match candidacy. Zone values are the 
point of entry for a geocode. 
 
Some postcode schemes are very powerful filters and eliminate the need for all other 
zone information; others are weak and depend on one or more additional zone elements 
to make an address unambiguous. We will design zone element definitions for a weak 
postcode case where three zone elements are used: Locality, Region, and Postcode. A 
locality might be a suburb or township; a region might be a larger political area. 
 
Your postal agency will have designed a zone component set into its addressing 
guidelines, stating whether each component is essential or optional for postage. 
Regardless of this, you should allow for the possibility of zone values being missing or 
faulty, because people will often record an address not knowing one or more zone values. 
 
Locator styles have two sections where zone elements are defined and referenced; the 
XPaths are locators/locator/grammar/Zones and locators/locator/grammar/ 
ZonesNoSearch. Elements defined (not just referenced) in Zones, when found in an 
address, are used to restrict the index search to records with an agreeing zone field value. 
Elements defined in ZonesNoSearch will be used for scoring but will not be used to 
restrict index search for match candidates. Zone fields that have a high value in 
disambiguation should always be defined in Zones with a high score weight and 
redefined with a different name in ZonesNoSearch. Where ZonesNoSearch elements are 
used in the Zone element in Zones, the Zone option should have a reduced score total. 
 
Let's suppose our jurisdiction depends more on the combination of locality and postcode 
to disambiguate addresses, perhaps because it is situated entirely within a larger political 
entity or has large rural spaces where the region name is not useful for disambiguation. 
 
All this leads us to a design decision for the Zone element (superscripts are score 
weights): 
 
■ Locality40 Region10 Postcode50—with all elements restricting the search; if no 

candidates, then: 
 
■ Locality30 Region10 Postcode50—with only Postcode restricting the search; if no 

candidates, then: 
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■ Locality50 Region10 Postcode30—with only Locality restricting the search; if no 
candidates, then: 

 
■ Locality30 Region10 Postcode50—with only Region restricting the search 
 
In the fallback cases (2nd, 3rd, and 4th cases), the search-restricting elements will use a 
nonempty definition; note that the total score weight (90) is reduced compared to the 
primary query (100). This design supports geocoding addresses where two or more zone 
elements are wrong or missing, albeit with a lowered score. 
 
Below is our starting point for how zones are defined: 
 

 
 
There is also a reference to a Zone element in top-level elements: 
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The XML editing strategy we will adopt is to add our definitions into the style and 
remove existing ones. We also need to check where existing Zone elements are 
referenced elsewhere in the style. 
 
We will use a postcode form of four integers, for example, 0128 or 3447. The regular 
expression for exactly four integer characters is "[0-9]{4}". Leading zeroes are supported 
by this expression. 
 
Let's start with defining PostCode and OptPostCode: 
 

  
 
Here is the browser view: 
 

 
 
We will continue adding definitions or redefining existing ones. The completed browser 
view of this work is below, but there are a couple of edits not displayed in the browser. 
The CityAliases top-level element has been renamed to LocalityAliases and is used by 
both Locality and Region: 
 

 
 
There is also a change to a top-level elements function call: 
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The source style used the "ZIPSearch" search context for Postal, but we will use 
"PostalSearch." There is also a search context called "CitySearch." These search contexts 
are defined by the engine and manage a set of tests for the element. 
 
The final form of the locators/locator/grammar/Zones and 
locators/locator/grammar/ZonesNoSearch sections looks like this: 
 

 
 
There is more work to do for our zone elements. Because this style will not need any 
concept of US States as zones, we will remove Locators/locator/grammar/US States. 
 
There are, additionally, a number of references to US States in locators/locator/ 
grammar/Aliases/StateAliases, treated just as words. Let's suppose some streets in our 
jurisdiction may use the names of U.S. states ("Nevada Street"), so we can move the 
definitions up into the StreetNameAliases section and remove StateAliases. 
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Now that we have changed the way zone grammar is defined, we must change the way 
reference data supports our new definitions. For example, the Mapping Schemas section 
for SingleAddress references City, ZIP, and State definitions, and there are sections for 
styles built for USZIP and derivatives, so we will change or remove these sections: 
 

 
New SingleAddress Mapping Schema Definition after Adding the Zone Fields 

 
Not visible in the browser view but also needing attention in the Mapping Schemas 
section is how the table field roles and indexes are defined to use the zone elements. In 
our case, we replace City, State, and ZIP with Locality, Region, and PostCode in a 
number of places. Then we add the zone fields to the primary table index and the query 
fields set. 
 

 
Mapping Schemas Index (with Search) 
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Relationships 

 

 
Reverse Relationships 

 



 
 
Customizing Locators in ArcGIS 10 
 

 
 J-9969 

 
 

 
 
 

November 2010 64 

 
Primary Query Fields 

 

 
Fallback Query Fields 

 
Now that we have created a new logical model to fit our zoning definitions, we need to 
edit the physical model definitions in the Reference Data Styles section. 
 

 
 
Editing the reference data styles is described in appendix G. 
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Appendix G: Example of 
Adjusting a Mapping Schema 
 
Let's suppose our style needs to support reference data that includes fields 
for housing units, such as apartments or building floors. The reference 
data might have z-coordinate (height) values for units on different floors, 
or separate apartments might have different x,y coordinates for the same 
house number on a street. Addresses might have the form "Studio 7, 
134 Main St, Georgetown, Barbados" or "123 Kansas St, Apartment 2, 
Redlands, CA." The reference data has a field for unit type and a field for 
unit number. 
 
Here is an example of such reference data: 
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In this case, we need the unit information—unit type and unit number—to participate in 
the match. Therefore, we need to edit the mapping schema. 
 
First, to support the forms of address given, we adjust the top-level element 
NormalAddress to recognize unit information on either side of the house and street data: 
 

 
 
In the browser view, we can see that OptionalUnit is defined to be either empty or a 
reference to unitAndNumber, while unitAndNumber references the elements 
HousingUnitType and AlphaNumericUnit. These are the grammar elements that need to 
be mapped in the schema. 
 

 
 
Here, we insert the mapping schema changes into SingleAddress ahead of the House 
element: 
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In the browser view, this looks like the image below: 
 

 
 
It is now necessary to edit the Reference Data Styles section so that Single House 
reference data fields will be logically connected to the mapping schema. Edit the style 
file to insert the unit type and number references into the mapping schema fields section: 
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In the browser view, we can see the result: 
 

 
 
This connects the new fields to the logical schema, but we also need to include the fields 
in the index for the schema. 
 

 
 
We must also add a reverse relationship for the index: 
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We must then include the fields in the schema outputs: 
 

 
 
This completes the schema mapping edits, but the reference data styles will also need 
editing to support the new fields. 
 
UnitType and UnitNumber will need to be added to the primary table field roles. 
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They must also be added to the primary and fallback queries: 
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Appendix H: Example of 
Adjusting the Scoring Weights 
 
Score weights are easily tuned within the top-level and zone element 
sections of the style file. There should be little need to adjust scoring, 
except in unusual situations. One such situation would occur when you 
expect input addresses to be missing an address component, but you 
nevertheless want the engine to report high scores. This might happen 
when a national style is used only for data for a single city and the 
incoming addresses usually omit the zone data, even though your locator 
is created with zone fields populated. Local governments may experience 
this situation when using subsets of national scale reference data and 
working with addresses for their constituents, who assume the local 
government knows the city name and state. 
 
Given the above scenario, you might do some exploratory geocoding of your reference 
data against your locator built from it, omitting a mixture of zone elements you expect to 
be missing in incoming addresses. Then adjust the Zone score in your 
FullNormalAddress until you get the scores you are looking for. 
 
If this is the starting point for score weight: 
 

 
 
Adjust the weight for Zone downwards by editing the original score: 
 

 
 
Yielding a score weight of 15 for Zone: 
 

 
 
Now, the Zone elements will have less of a contribution to the total score, but as you are 
confident the addresses pertain to a limited set of zone values, your scores reflect the 
confidence you have that the matches are correct. 
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Appendix I: Example of Adding a 
Top-Level Element 
 
A new top-level element can be required to support a new form of address. 
Our example will be the Puerto Rican "Urbanization," an identifier used in 
addition to zone values. It may be used in place of a street name or 
appended to the full address. 
 

 
 
Let's assume that Urbanization will be an available match field in the reference data, so 
the mapping schema will need to be updated too, but first we'll describe adding the 
element. 
 
The reference data is analyzed to determine a set of 2,145 recognized Urbanizations: 
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Inspection of the Urbanization names shows that there is a reasonably limited number of 
what look like Urbanization prefix words—"ALT DE", "BRISAS DE", and so on—so 
one approach might be to define an Urbanization as these literal values followed by other 
words. For this exercise, however, we will simply use the entire set of full names as 
literals. This might seem to be an unwieldy number of values to edit into the style, but in 
fact we can automate this process with some Python scripting. 
 
The following Python code writes an XML file that defines a new top-level element and 
provides values for it, taken from a geodatabase table. 
 
# Create an XML document defining the Urbanization element 
import arcpy 
import xml.dom.minidom as minidom 
 
#Source table 
urbTable = r"C:\Temp\CASS.gdb\Urbanizations" 
 
#Output XML path 
includeXML = r"C:\Program Files 
(x86)\ArcGIS\Desktop10.0\Locators\Urbanizations.xml" 
 
#Create a new XML document 
includeDoc = minidom.Document() 
 
#Define the Urbanization element 
def_el = includeDoc.createElement("def") 
def_el.setAttribute("name","Urbanization") 
includeDoc.appendChild(def_el) 
 
#Append alt values for each source value 
urbList = list(set([row.Urbanization_Name.strip() for row 
in arcpy.SearchCursor(urbTable)])) 
urbList.sort() 
for urb in urbList: 
    alt_el = includeDoc.createElement("alt") 
    def_el.appendChild(alt_el) 
    u = includeDoc.createTextNode(urb) 
    alt_el.appendChild(u) 
 
#Write the XML document 
xmlFile = open(includeXML,"w") 
xmlFile.write(includeDoc.toprettyxml(indent="  ")) 
xmlFile.flush() 
xmlFile.close() 
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The output file looks like this in the XML editor: 
 

 
 
We could also use Python to write new values into the appropriate XPath section in the 
style file, but in case of script errors, we write out a new file. Normal XML practice at 
this point would be to use an XML <include> tag in the style file, at the end of the 
top-level elements section, to include the new data: 
 

 
 
This would make it easy to merge any later changes in source data into the style by 
updating the include file. However, the included data is not visible in the browser view of 
the style. While using an include tag will work when creating your new locator, you will 
probably want to validate your changes in the browser view, so we will copy and paste 
the new data into the style and comment out the include tag (you can uncomment it after 
testing the style and remove the added data). 
 
After the copy-paste, the style file will look like this in the XML editor: 
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The browser view will then be (at the end of the Top level elements section): 
 

 
 
The next task to plug in the new Urbanization element is to add definitions of how it is 
going to be used in an address. Since an Urbanization may be appended to an address, we 
add it in the Location top-level element: 
 

 
 

 
 
An Urbanization element may also function as a street name, so we will add Urbanization 
to the StName options: 
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Since we're adding support for an element used in Puerto Rican addresses, we will add 
Puerto Rico into the US States section. This is a simple edit, so we'll just show the 
browser view result (there is also a reference defined above the alias list): 
 

 
 
Another consideration with adding a new top-level element is how it participates in the 
index structure and searching, which is defined in the mapping schema. If the new 
element is in a separate field in the reference data, it must be included in the index 
structure to be used. In our example, an Urbanization can be 
 
■ Noise data ahead of an otherwise sufficient address 
■ Substituted for the street name 
 
In the first case, we can exclude the element from participation in index searching, 
because we have enough other data, but in the second case, we need to use the value as a 
street name. 
 
First, we add Urbanization to the logical schema for SingleAddress: 
 

 
 
Because our reference data has the Urbanization and street name elements in separate 
fields, we can easily build a relationship between Urbanization values and street name 
values. Street name values already have relationships to all the other address elements. 
To add the relationship between Urbanization and street names, edit the index section of 
the style file mapping schema. The XPath to this section is 
locators/locator/mapping_schemas/mapping_schema/index. 
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Add a dictionary for Urbanization: 
 

 
 
Add a relationship between Urbanization and StreetName. This will create a forward 
lookup structure from StreetName to Urbanization: 
 

 
 
Add Urbanization into the reverse relationships so the index will support finding 
StreetName from Urbanization (which is what we need in our case): 
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Now, we need to add Urbanization to the reference data styles where we expect to find it. 
If we have reference data for dual-range addresses that also has Urbanization in it, we add 
a reference in that section: 
 

 
 
Additionally, for the Query #1: 
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Appendix J: Example of 
Customizing Inputs 
 
We saw in appendix F how to cater for a custom zoning schema; in the 
situation where an input field changes, the inputs section of the style needs 
to be edited. The XPath for this section is locators/locator/inputs. 
 
Following the appendix F example, let's suppose our style requires Locality, Region, and 
Postcode inputs. The inputs section to support this might be as follows: 
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Now, when you use a locator with your style, the tool dialog box will appear as below, 
with the input element name properties visible in the dialog box. 
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Appendix K: Example of a New 
Intersection Type 
 
Spatial Operators support offset style addresses like "100 meters north 
from 380 New York Street Redlands CA 92373" to geocode at an offset 
from the reference position for the base address. The scenario we want to 
support with this customization is a style of address commonly used to 
record traffic accidents. These look like "Daily Dr 100' West of Carmen 
Dr," which means the accident was on Daily Drive 100 feet west of the 
intersection of Daily Drive and Carmen Drive. 
 
A rigorous approach to this type of geocode would be to write a plug-in that uses the 
built-in interpolation plug-in to find a coordinate that is exactly on Daily Drive. Using a 
directed offset will result in a coordinate that lies off the reference data centerline unless 
the road concerned runs exactly along the compass bearing given. However, for our 
purposes, we will assume that a given bearing is acceptable or that postprocessing to find 
linear reference route positions will result in an acceptable coordinate. 
 
To support this new style of location, we will define a new intersection type, 
IntersectionOffset, and allow it to be a FullAddress (which is a Location). 
 
We add IntersectionOffset to the supported FullAddress definitions: 
 

 
 
The browser view is then the following: 
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Now, we define IntersectionOffset to call the directed_offset function with an embedded 
call to the intersection function: 
 

 
 
The browser view becomes clearer: 
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This gives us a Location result when this type of intersection is given. Notice that in the 
definition for IntersectionOffset, we have referenced an output format, 
"format_offset_from_intersections." This is necessary to support output of the new 
address form in geocodes. In the output_formats section, we add the following: 
 

 
 
This completes adding support for this type of intersection address. 
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Appendix L: Adjusting Spatial 
Operators 
 
The default style supports specific wording for offsets from locations, for 
example: 
 

"100 meters bearing 90 from 380 New York St Redlands CA 92373" 
 
Common usage may need to allow other forms of given offset: 
 

"100 meters heading 90 from…" 
"100 meters heading west of…" 

 
To support these forms, we need to edit the Bearing and From elements in the Spatial 
Operators section. 
 
To support the preposition "of" as a From element is straightforward: 
 

 
 

 
 
The Bearing element must return a numeric result. This means that adding "heading" as 
another alternate like this will support "100 meters heading 90 from…". 
 

 
 
However, this will not support "100 meters heading west…", as even if you inserted "dir" 
into the grammar, it will not return a numeric value. To support "100 meters heading 
west…", we will decouple the Bearing element from the DirectedOffset element by 
defining a new element, OffsetDirection: 
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The browser view becomes the following: 
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Then, we edit DirectedOffset and Bearing: 
 

 
 
For Bearing, just remove the literal element "bearing" and adjust the component 
selection to "1" to pick up the compass angle: 
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We now have the definitions we need for the offset address forms required: 
 

 
 
 


