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What is Geocoding?

Find Locations Create Points
Input 

Addresses or 
Description

Geocoding is the process of transforming a description — such as 
a pair of coordinates, an address, or a name of a place—to a 

location on the earth's surface. (ESRI)



What is a ESRI Locator?

A locator is a customized ESRI tool that has 
been built using location data (any ESRI user 
can do this!)

• Built using point or street data
• Reference data should be 

standardized and have a coordinate 
system/projection

• Many locator styles are available
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State GIO Composite Locator
https://gis.in.gov/arcgis/rest/services

• A composite locator is made up 
of multiple locators, each 
referencing a unique dataset and 
matching to different location 
types.

• Cascading  order is important

• Locators are searched from the 
top down.  

• All locators within the 
composite should have the same 
coordinate system and projection

Adjust 
geocoding 

parameters

Match the 
Addresses

(1GB Index Files)

https://gis.in.gov/arcgis/rest/services
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Locator The Indiana State Composite Locator is a 
collaborative effort by the Indiana Geographic 
Information Office, ISDH, IDEM, DNR, INDOT, 
IPSC, Indiana Geographic Information Council 
(IGIC), and local governments. Many people 
are involved in the collection, pre-processing, 
and standardization of reference data required 
to create the final geocoder product.

Composite Locator 
Reference Data

Current IDSI locator defers to local 
naming convention and uses addresses 

as obtained from the County. Future 
iterations of this locator will include a 

standardized address



The Indiana Composite Locator is published as a REST service which can be 
interacted with from a variety of platforms

ArcMap

ArcGIS Online

REST Service

GHC Web Geocoding Application

Excel

R

Using the Geocoder

Indiana Composite Locator is the default 
locator for State Enterprise AGOL Accounts

Requires ESRI 
License

Does Not 
Require ESRI 

License



ArcMap Example
Adding Address Data

Addresses may be stored in any common table format:
.xls, .xlsx, .dbf, .txt, .csv,.mdb, or Oracle table

OR

Multi-Field Input Single Field Input



Customize Toolbars Geocoding
• Manage address locators
• Search and view single address
• Inspect addresses 
• Geocode address table
• Rematch addresses

ArcMap Example
Adding the Geocoding Toolbar



From the Geocoding Toolbar: 
• Choose Manage address locators
• Navigate to GIS Servers
• Add State ArcGIS Server
• URL: https://gis.in.gov/arcgis/services
• Locate Indiana_Composite_Locator

ArcMap Example
Adding the State Composite Locator

https://gis.in.gov/arcgis/services


ArcMap Example
Start Geocoding!

Many ways to get started
1. Right-click on address table in Table of 

Contents
OR

2. Select Geocode tool from Geocoding Toolbar
OR

3. Choose Geocoding Tools > Geocode
Addresses from ArcToolbox



Parameters• Select the address table
• Choose Address Input Fields
• Defaults parameters will be 
set…they can be changed
• Advanced Geometry: Sets 
projection
• Geocoding Options:

 Offsets set at 0
 Check () X  and Y 
coordinates
 Check () Reference 
data ID if needed
Composite: Parameters 
set for each locator
Match ties only needed 
for street segments Geocoded feature class will have 

points only for matches and ties

Some records will not have 
corresponding points because of 

errors in the data



Unmatched addresses can be 
matched manually

Some records may not be matched due to 
data entry errors !!!

Geocoding Example
Check Results

Adjust 
geocoding 

parameters

Match the 
Addresses



Identifying and Reducing Errors

• Spelling errors are a common reason for an unmatched address

• Other sources of error might include:
• Incorrect prefixes or suffixes
• Incorrect house numbers
• Incorrect ZIP Codes
• Extra blank spaces - either between words or at the beginning or the 

end of the address field

• Use of the wrong zipcode can lead to incorrect point location because zip 
is considered first when locating street address

Geocoding Results
Challenging Addresses



Geocoding Results
Challenging Addresses

Identifying Mismatches:

• Missing reference data

• Outdated reference data

• County and state road names are frequently difficult due to multiple ways 
of referencing these features

• A less accurate locator (ZCTA, TIGER) may have a higher score than a 
match from a more accurate locator (IDSI) within the composite.  

• Inclusion of Unit in a single line address may cause mismatches -
Standardization of addresses before geocoding can reduce some of these 
errors.



Geocoding 
Results

Match Rates by Zip



Indiana_Composite_Locator REST Service
https://gis.in.gov/arcgis/rest/services/Indiana_Composite_Locator

The composite geocoder created in ArcGIS Desktop is published to a  REST Service hosted 
by the Indiana Geographic Information Office and is available for public use

• Representational State Transfer (REST) – a web service that can be queried using 
Hypertext Transfer Protocol - Uniform Resource Locator (HTTP URL)

• Query Results in Open Data formats (HTML, JSON, KMZ) and any coordinate 
system/projection.  GeoJSON output will be available in the future

• Currently returns up to 1,000 records

• Example: 
https://gis.in.gov/arcgis/rest/services/Indiana_Composite_Locator/GeocodeServer/geocodeAddress
es?addresses={"records”:[{"attributes”:{"OBJECTID”: 1, "Address”: "2 North Meridian, Indianapolis, 
IN 46204”}}]}&outSR= WKID+%3D+4326&f=html

• Example with encoding: 
https://gis.in.gov/arcgis/rest/services/Indiana_Composite_Locator/GeocodeServer/geocodeAddress
es?addresses=%7B%22records%22%3A%5B%7B%22attributes%22%3A%7B%22OBJECTID%22%3A+1
%2C+%22Address%22%3A+%222+North+Meridian%2C+Indianapolis%2C+IN+46204%22%7D%7D%5
D%7D&outSR=WKID+%3D+4326&f=html

https://gis.in.gov/arcgis/rest/services/Indiana_Composite_Locator


REST Service Documentation

Link to the Geocoding 
Service: 

https://gis.in.gov/arcgis/rest
/services/Indiana_Composite

_Locator/GeocodeServer

Documentation and 
Examples can be found here: 
https://gis.in.gov/apps/isdh/

geocode

https://gis.in.gov/arcgis/rest/services/Indiana_Composite_Locator/GeocodeServer
https://gis.in.gov/apps/isdh/geocode


REST Service Example: Find Candidates
https://gis.in.gov/arcgis/rest/services/Indiana_Composite_Locator/GeocodeServer

Output results as HTML, JSON, or KMZ

https://gis.in.gov/arcgis/rest/services/Indiana_Composite_Locator/GeocodeServer


REST Service Example
https://gis.in.gov/arcgis/rest/services/Indiana_Composite_Locator/GeocodeServer

https://gis.in.gov/arcgis/rest/services/Indiana_Composite_Locator/GeocodeServer


ArcGIS Online Example
Finding A Single Address



• A Csv List of addresses (single line or standardized) can be added 
to an ArcGIS Online Map and Geocoded using the Default 
Geocoding Service.  

• For Indiana State Enterprise Agreement Members the default 
locator is the State Composite Locator.  

• For non-Enterprise accounts the default locator is ESRI’s World 
Geocoding Service.

ArcGIS Online Example
Geocode A List of Addresses

Result features can be save to your content and 
shared/exported.  But, the result does not include 

lat/long, user field, or locator type 



Starter Map Example
https://gis.in.gov/apps/isdh/lhd/map.htm

https://gis.in.gov/apps/isdh/lhd/map.htm


Excel Function Example
https://gis.in.gov/apps/isdh/geocode/Examples/excel.htm

=WEBSERVICE("https://gis.in.gov/arcgis/rest/services/Indiana_Composite_Locator/GeocodeServer/geocodeAddresses?
Addresses={'records':[{'attributes':{'SingleLine'='"&ENCODEURL(A2)&"'}}]}&outFields=*&outSR=4326&f=json")

=WebService(url)

=WEBSERVICE("https://gisq.in.gov/arcgis/rest/services/ISDH/EnhancedBlocks/FeatureServer/0/query?geom
etry="&E2&"%2C"&D2&"39.7&geometryType=esriGeometryPoint&inSR=4326&spatialRel=esriSpatialRelInter

sects&outFields=*&returnGeometry=false&f=json")

https://gis.in.gov/apps/isdh/geocode/Examples/excel.htm


R (RFiddle) Example
Finding A Single Address

http://www.r-fiddle.org/#/fiddle?id=kX76pImf&version=5

Rfiddle Example shows geocoding 
of a single line address.  The R 

example on the Documentation 
Page also includes code to geocode 
a csv list of addresses and save the 

results to a csv file

http://www.r-fiddle.org/#/fiddle?id=kX76pImf&version=5
https://gis.in.gov/apps/isdh/geocode/


QUESTIONS 
ABOUT 

GEOCODING?

Presenter
Presentation Notes
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