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Intermediate Geocoding Part 2

 Geocoding - What’s the Point? 

 What is Geocoding?

 Common U.S. Address Elements

 How Address Matching Works

 Geocoding Accuracy

 Common Address Locator Styles

 Geocoding Steps

 Basic ArcMap Geocoding Example

 Available Street Datasets or Geocoding 
Services

 Geocoding Toolbox

 Automation Using Python Scripting

 Geocoding Best Practices

 Geocoding Tips, Tricks & Pitfalls

 Business Analyst Geocoding Example

 Summary, Resources, & Questions



Available Street Datasets or Geocoding Services
Dataset/Service Dataset Service Accuracy Cost Data Prep

ESRI StreetMap 
Premium 

HERE© No Highest Expensive None

ESRI Business Analyst
HERE© (1-2 yr 

old data)
No High Free for UF None

US CENSUS TIGER TIGER Yes Med Free High

Local Agencies Local/Varies No Varies Varies High

OpenStreetMap OSM Yes Varies Free None

Google Maps No Yes Highest
0-100k: $5 per 1000

100k-500k: $4 per 1000
>500k: Contact Sales

None

ArcGIS Online No ESRI only Highest Expensive None
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 High-Quality Street Data for: 

 Display (ArcGIS Online “Like” Fancy Basemap)

 Geocoding

 Routing/Navigation (For Example, UPS trucks and deliveries)

 Available for different areas around the world. 

 Data stored on-premise, behind your firewall. 

 Important when dealing with confidential information tied to address data

 For use in ArcGIS Desktop or ArcGIS Pro

 Viewable only data (non-exportable)

 Statewide and Nationwide Street Data packages are available for purchase at 
different use and user levels.

What is Streetmap Premium (SMP)

HERE: Image via HERE [https://commons.wikimedia.org/wiki/File:HERE_logo.svg] (Public Domain)
TomTom: http://searchengineland.com/figz/wp-content/seloads/2015/05/logo-1.png



 Single Use (Single Person: John Doe):  
 $1000 per year display/geocode

 $2000 per year display/geocode/route

 Concurrent Use (Any Person: # User at a time):  
 $2500 per year per seat display/geocode (# x)

 $5000 per year per seat display/geocode/route

 Server (4 cores): 
 $12,500 per year display/geocode

 $25,000 per year display/geocode/route

Streetmap Premium Costs: 
Statewide

Image used with permission. Copyright © 2017 Esri. All rights reserved. [http://www.esri.com/~/media/Images/Content/data/streetmap/graphics/main-see-the-best-routes.jpg]



 Single Use (Single Person: John Doe): 

 $3000 per year display/geocode

 $6000 per year display/geocode/route

 Concurrent Use (Any Person: # User at a time): 

 $7500 per year per seat display/geocode (# x)

 $15000 per year per seat display/geocode/route

 Server (4 cores): 

 $37,500 per year display/geocode

 $75,000 per year display/geocode/route

Streetmap Premium Costs: 
Nationwide

Image used with permission. Copyright © 2017 Esri. All rights reserved. [http://www.esri.com/~/media/Images/Content/data/streetmap/graphics/main-put-your-data.jpg]



 High-Quality Street Data for Display, Geocoding, and Routing.

 Uses HERE© Street Network (1.5-2yrs older than SMP)

 Free for Campus
 Teaching

 Research

 Data stored on-premise

 Viewable only data (non-exportable)

 Extensive download and complicated licensing, 

only available as entire Business Analysis package (~50GB)

 However, Business Analysis offers much more than just geocoding.

Esri Business Analyst for Desktop 

Image used with permission. Copyright © 2017 Esri. All rights reserved. [http://www.esri.com/software/businessanalyst]
Image used with permission. Copyright © 2017 Esri. All rights reserved. [http://www.esri.com]



 Free Downloadable Street Data
 TIGER Roads database (Just Road Names) 

 Tiger Edge Files (Right From/To, Left From/to)

 5-digit ZIP Code Tabulation Area (ZCTA)

 ftp://ftp2.census.gov/geo/tiger/TIGER2016/

 One time costs for initial data cleanup 
 Man hours / Computer processing time

 For Example, 1 State = 1 Week, Country = 1 Month
 Time estimates based on Field Calculator user level: Master 

Wizard

 Must purchase a standardized Zip Code Table (~$40)

 Less accurate than commercially available data

 TIGER API Access Web Interface for Batch Geocoding

U.S. Census Bureau TIGER
(Topologically Integrated Geographic Encoding and Referencing)

Tiger: Image via US Census Bureau [https://commons.wikimedia.org/wiki/File:US-Census-TIGERLogo.svg] (Public Domain)

ftp://ftp2.census.gov/geo/tiger/TIGER2016/


Zip Code and Postal Code City Names Standards
https://www.zip-codes.com/



www.zip-codes.com/

822 / 80296



U.S. Census Bureau TIGER: 
TIGER API Access Web Interface for Batch Geocoding

Census Geocoder: https://geocoding.geo.census.gov



 Free or Costly Downloadable Data

 E911 Streets

 Parcel Centroids with Physical Address Information

 Data cleanup and prep similar to TIGER process

 Difficult to aggregate if using data from more than one source

 Inconsistent table structures / Data schemas

 Data updates / Currency issues 

 Metadata is often lacking

Local Agencies/Government Data 

Image used with permission. Copyright © 2017 Esri. All rights reserved. [https://image.slidesharecdn.com/arcgis-for-local-government-130501203933-phpapp02/95/arcgis-for-local-government-3-638.jpg?cb=1367440977]



 Free Downloadable Street Data

 Crowdsourced

 Varying Levels of Accuracy

 Urban vs Rural

 Unknown level of quality assurance and quality control 

 Non-standardized

 For Example, The Haiti Earthquake in 2010.

 Available as a service through QGIS Plugin (MMQGIS)

OpenStreetMap

OpenStreetMap: Image via OpenStreetMap [https://commons.wikimedia.org/wiki/File:Openstreetmap_logo.svg] (Share Alike 2.0 Generic)



 Available as a QGIS Plugin (MMQGIS)

 Requires install of QGIS Desktop (Open Source GIS software)

 Geocode with Google Maps API or OpenStreetMap API
 Google Maps: Not Free (anymore), but highly accurate

 OpenStreetMap: No limit, but accuracy varies depending on location. 

 Requires .csv file as input table

 Output is a shapefile with two appended fields: 
 Address Type: examples include a street address or a political entity.

 Location Type: stores additional data about the specified location. 

 Examples include “rooftop”, centroid, or approximate match. 

GIS Web Service Geocoding

QGIS: Image via QGIS [https://commons.wikimedia.org/wiki/File:QGis_Logo.png] (Share Alike 3.0 Unported)
Google: Image via Google [https://commons.wikimedia.org/wiki/File:Google_%22G%22_Logo.svg] (Public Domain)



 Very Easy to use Geocoding Services
 Integrated with ArcGIS Desktop, ArcGIS PRO, and ArcGIS Online

 Credits are Required
 Credits used based on number of records 

 40 credits per 1000 records geocoded

 Access to UF’s credits for geocoding 

determined on a case by case basis

 UF has limited allotment of credits
 Each student  limited to 1000 credits

ArcGIS Online Services 

Image used with permission. Copyright © 2017 Esri. All rights reserved. [https://gisinsider.files.wordpress.com/2013/05/arcgis_structure.jpg]



How much does ArcGIS Online cost?



Geocoding Toolbox: Create Locators & 
Standardizing Addresses



Standardizing Addresses



Composite Locator Files

 Combination of 
multiple (previously 
constructed) 
address locators.

 Allows you to 
match input 
addresses with 
several variations in 
local address styles.

Image used with permission. Copyright © 2017 Esri. All rights reserved. [Modeling Our World, pg.177 ]
Image used with permission. Copyright © 2017 Esri. All rights reserved. [http://desktop.arcgis.com/en/arcmap/10.3/guide-books/geocoding/GUID-715B0ACE-3F1C-4A6B-BAAE-3A08C5060C1D-web.gif]



 Automate the Standardization of your:

 Streets Layers

 Address Tables

 For Example, Ordinal Numbers (NE 9 St to NE 9th St)

 Automate the Construction of your locators.

 Batch Process Geocoding Jobs:

 With or without allowable record limits.

Automation Using Python Scripting

Image used with permission. Copyright © 2017 Esri. All rights reserved. [http://desktop.arcgis.com/en/analytics/python/] 



 Use 64-bit processing instead of 32-bit
 Make sure background processing is enabled.

 Make sure the 64-bit geoprocessing patch is 
installed.

 Optimizing Locator Files
 Open locator file with text editor and change or 

add the following:

 RuntimeMemoryLimit = 2048000000 *bytes 
(optimal performance ~ 2 GB of memory)

 BatchPresortInputs = State

 BatchPresortInputs = City

 BatchPresortInputs = Zip

 BatchPresortCacheSize = 100000 *records

 Use FGDB (SHP 2GB Limit).

 Use automation when you can.

 Try to use ArcGIS Pro (Buggy but has 
potential)

Geocoding Best Practices:
Large Dataset Performance Enhancements

http://www.p2energysolutions.com/sites/default/files/styles/medium/public/field/image/Esri-Bound-Hear-P2-Share-Valuable-Tobin-Data-and-P2-GIS-Best-Practices.png?itok=fdtbmabF



 Cardinal Numbers vs Ordinal Numbers
 Street Name Abbreviations (MLK Blvd)
 Spelling Variations 
 For Example, Irlo Bronson Memorial Hwy

 Rematching
 Errors at a glance, big picture
 Quick checks for Zip code issues – Google

 End Use Goals: Parcel Centroid vs Street Centerline (in physical parcel vs 
Navigation, Routing, door to door access/canvasing).

 Standardize using Zip Code and Postal Code City Names Table.
 Alternate Name Table (Old County Rd renamed to Jefferson Rd).
 Use Online Services on off-times .

Geocoding Tips, Tricks & Pitfalls

http://www.mathsisfun.com/numbers/cardinal-ordinal-chart.html



Example: Geocoding with Business Analyst

Avoid using a dbf table as input for 
large datasets!!!



Example: Geocoding with Business Analyst



Example: Geocoding with Business Analyst



Strategies for Rematching Unmatched Addresses
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UF Campus Misc.

Break zipcode matches into categories...

 Rural areas

 New housing developments

 Zip code errors

 Street/highway name 
differences

Example: Geocoding with Business Analyst



 Steps of Geocoding

 Available Data and Services

 Your Time or Your Money

 Geocoding Toolbox

 Automation

 Best Practices

 Tips, Tricks & Pitfalls

 Garbage In Garbage Out (GIGO)

Summary

Image used with permission. Copyright © 2017 Esri. All rights reserved. [https://www.arcgis.com/features/img/spatial-analysis/analysis-geocoding.png]



 TIGER API Access, batch geocode (web interface):

 https://geocoding.geo.census.gov/geocoder/locations/addressbatch?form

 Texas A&M Geocoding Services

 http://geoservices.tamu.edu/Services/Geocode/

 ArcGIS Python API: batch_geocode() method

 https://developers.arcgis.com/python/guide/Batch-Geocoding/

 Improving batch geocoding performance

 https://blogs.esri.com/esri/arcgis/2011/02/09/tuning-a-locator-for-improved-performance/

 Zeiler, M., & Murphy, J. (2010). Modeling Our World, 2nd Edition: The ESRI Guide to Geodatabase 
Concepts (pp. 164-181). Redlands, CA: ESRI Press. 

 Cardinal and Ordinal Numbers Chart

 http://www.mathsisfun.com/numbers/cardinal-ordinal-chart.html

Resources & Sources

https://geocoding.geo.census.gov/geocoder/locations/addressbatch?form
http://geoservices.tamu.edu/Services/Geocode/
https://developers.arcgis.com/python/guide/Batch-Geocoding/
https://blogs.esri.com/esri/arcgis/2011/02/09/tuning-a-locator-for-improved-performance/
http://www.mathsisfun.com/numbers/cardinal-ordinal-chart.html


Questions?


