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Geocoding — What’s the Point?
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What is Geocoding?

* Geocoding is the term used to
describe the act of address

. Input addresses
matChlng. 110 Main Street
. . 313 Main Street
* Geocoding is the process of 29 30 Avene
. . . . 110 2nd Avenue
finding a geographic location 137 Elm Siree
(X, y point) for an address on a
map.

+ Such as street number and
name, city, state, and ZIP Code.

* Geocoding allows you to go
from a list of addresses in a flat
table file to a map.

Address locator
rules for interpreting addresses
list of standard street components

snapshot of reference data

<

Reference data

Address locations

=
W




Common U.S. Address Elements

T R

\

|00 South King Street, Suite 500, Seattle, VWA 98104

! | | | | | | |
House Direction Street Street  Sub-address  City State  Postal
number prefix name  type code

Geocoding is based off the typical address scheme for the US, in which
one side of the street contains even house numbers while the other
side of the street contains odd house numbers.

Image used with permission. Copyright © 2017 Esri. All rights reserved. [Modeling Our World, pg.168 ]



How Address Matching Works
\

¢ B
| Z’:grr:‘s' 123 W. Burmingham Dr., 92373 . .
* The geocoding process uses an algorithm
Ao |123 IW [ Burmingham | Dr | 2373 to find the geographic location of
1 \ addresses.
o e Sl : . . r: :
|\ ndesed IS\ Brmigtar ' = First, a street segment is identified using
: Reference data (map and geocoding engine) searched the Zip COde and Stre et name.
T ——— = Next, the geographic location of the
potential Burmingham | 109 West 90 . . . .
established /) [ Sumnmn | 1100 | Wex | address is matched using the building
- —_meemmeme number to determine how far down the
: List of B cSheal Naibercl Direion DB tehScore ° M
i canicaes | - street and on which side of the street the

. P building is located.




Geocoding Accuracy

\

The locational accuracy of geocoded addresses may
vary from urban to rural areas due to the algorithm

used to generate the geographic locations of pa
addresses

addresses

« Algorithm assumes equal size of parcels along a
road route (aka evenly distributed). ”‘:"E;::;:“

code Ilke an
address

* For Example, Rural parcel sizes ranging from 2.5 ac to
15 ac along a route

A city is
more

* Geocoded addresses in urban areas are usually oo
more reliable than those in rural areas.

suburb

Image used with permission. Copyright © 2017 Esri. All rights reserved. [https://esrisouthafrica.files.wordpress.com/2015/09/capture.png?w=809]



Address Matching

Reference Data & Locator Creation
!

The Geocoding Process (address matching ) requires a
series of steps:

* Build or Acquire Reference Data

* For example, street networks, parcel centroids or zip code
polygons.

+ Standardize Reference Data Addresses
* Parse out each address element to it’s own field or fields.

Geocoding
user interface

Address locator

s
# Select an Address Locator Style B el

+ Format of the input addresses is the driving factor. = 2k |
# Build an Address Locator | o~

1. Selecting an address locator style _ formatching '

2. Loading reference data from one or more feature classes.
* Perform address matching



Common Address Locator Styles

U.S. Address
U.S. Address
U.S. Address
U.S. Address

Gazetteer

Single Field

Dual Ranges
One Range
Single House

Zip 5-Digit

Common address locator
styles for the United States

U.S.Address—Dual Ranges
Finds inpus addresses with hosise number,
street, dnd zone on refe dasa imi

Address data

ALl addre element
dina

wmmlaﬁwmwis&ﬁnn-dndt;
dddress ranges on the right and lefé side. This

locator can plice an address point on the
correct side of the street. By defauls, addy

are
stgie field tm he
tropes cabile.

Fxampies are
320 Madison 5.

are pliaced at & 20-foot offict on the lefs or
right side of the street.

U.S.Address—One Range

Similar to the U.S. Streess and Zone
dddress locator style, but works with street
cemterlines with from- dnd to-dddress
ranges, without information about right
dnd left sides. Addresses are located along
the street cemseriine.

U.S.Address—Single House

Finds input dddresses with street and zone
p ome address. The refe data

cin be points, suck as building or parcel

cemtroids, or polygons, such as parcels dnd
buildings.

U.S.Address—ZIP 5-Digit
Finds input dddresses consisting of a S-digit

ZIP Code (postai code in the US). The reference
data can comtain peints or polygons with ZIP

Code values. If the reference dasa comtains

polygons, then the ZIP location is placed at the

cemsroid of the ZIP Code polygon.

Gazetteer

Finds places such ds mowntains, bridges,
rivers, and cities by fedture ndmes and
grographic zone such ds city, stdte, dnd
country. The reference data represent places
with either points or polygons and bas fields
for the place and geoyraphici! zome.

Single Field

Finds input addresses consisting of @
wser-defined key field, soually a place name
or landmark. The reference data can
comtdin points or polygons with a key freld
with eatlues that maich the input dddress
key field.

N2ZW1700 Coenty Rd
105-30 Union Sc

All addrers elemens
are comsatned tn &

strgle field tm she
trper cable.

Ecampies are

2 Summit Rd.
N5200 County Rd PP
115-19 Post St

Al addrexs elemena
are concatmed in &

strgle field tm she
trpes cabile.

38-76 Carson Rd.

Fewe-digts ZIP Code
mbves are consatned in

& stmgie field im the
trpuer cable.

Eamples are
20210
87506

87112

All place name elemens
are connatned tn & single
[field tm che trepucr sabile.

Leads Casde, England
Sapporo, Japan

Fearres are tdentifiad
by & sexx smring, mawe,
ar code tm a stmgie field
e she tupur ssble

Examples are
Cafe Cabrillo
NINIIS

Reference data Map of reference data
in the mput table address fields with sample matched addreass

House From Lefc
House To Lefe
House From Right
House To Right
Prefix Dirnction
Prefix Type
Street Name
Street Type
Suffoc Direction
Left Zooe
Right Zone

House From
House To
Prefix Draction
Profix Type
Street Name

340
359’
00 L]
= 347 Garcia Road
134 Parnaszas Steet
00 ° !
>
134 Gamino Alire

lndy 500 Spasdway
Georga O Koo Muscum

Phamen of Mow Mames

Tawiares de Nattrs Snces S Gotstope
1




U.S. Address: Dual Ranges

Common address locator Address data Reference data Map of reference data
styles for the United States in the input table address fields with sample matched address
U.S.Address—Dual Ranges House From Left

House To Left
Finds input addresses with house number, All address elements House From Right 20
street, and zone on reference data containing are contained in a House To Right
street centerline segments with from- and to- -""”gk field in the Prefix Direction °
address ranges on the right and left side. This ~ ""P** tablc Prefix Type 347 Garcia Road
locator can place an address point on the Bromplet are gtreet-ll-\lame
correct side of the street. By default, addresses 350 Madison St. Sf,rfﬁeit[))':feect -
are placed at a 20-foot offset on the left or N2W1700 County Rd laf Zoiia
right side of the street. 105-30 Union St Right Zone

v Most commonly used address locator.

Image used with permission. Copyright © 2017 Esri. All rights reserved. [Modeling Our World, pg.175 ]



U.S. Address: Single House

Common address locator Address data Reference data Map of reference data
styles for the United States in the input table address fields with sample matched address

y All address elements
U.S.Address—Single House 21 Grarine ll;lo:seDNumber

: ; refix Direction
Finds input addresses with street and zone {mgkﬁ L Brelchioe
input table. YP

frelds on reference data where each feature Street Name
represents one address. The reference data Examples are Street Type o
can be points, such as building or parcel 71 Cherry Ln. Suffix Direction ST
centroids, or polygons, such as parcels and W1700 Rock Rd. Zone
buildings. 38-76 Carson Rd.

v' Often used in address locators derived from parcel centroids.

Image used with permission. Copyright © 2017 Esri. All rights reserved. [Modeling Our World, pg.175 ]



U.S. Address: Zip 5 Digit

Common address locator
styles for the United States

Address data Reference data Map of reference data
in the input table address fields with sample matched address

U.S.Address—ZIP 5-Digit

Finds input addresses consisting of a 5-digit
ZIP Code (postal code in the US). The reference
data can contain points or polygons with ZIP
Code values. If the reference data contains
polygons, then the ZIP location is placed at the
centroid of the ZIP Code polygon.

Five-digit ZIP Code
values are contained in
a single field in the
input table.

ZIP Code

Examples are
90210
87506
87112

v’ Less refined, obscures sensitive data.

Image used with permission. Copyright © 2017 Esri. All rights reserved. [Modeling Our World, pg.175 ]




ArcMap Geocoding Steps
VA

1. Add an Address Locator

2. Geocode Addresses

3. Rematch Addresses

Image used with permission. Copyright © 2017 Esri. All rights reserved. [Modeling Our World, pg.174 ]



Add an Address Locator

| Add an address locator

Add one or more address locators to
an ArcMap document

Address locator AddressPoint

601
& 2000 609 s - 1921 2017
= 5092004 sy N \O
500 nNg e CALLE DE LEO o SHos &Q‘ 2016
608 2001 N
504 508 @é = o o 0 o X 2020
2100 2 Cy o e o) ONgo 2017
Q U, 9 P 2005 2006 OR
w02 % 613 ¢ < 2010
o ‘4140 621 008 %
e S = 4 4 O/vo 2103
2112 . T . A L R 2105 2016




Geocode Addresses

Select an address locator

Select an address table and address field
Specify an output feature class for match points
Set geocoding options

| [able InputAddress

AddressField

2006 Calle de Sebastian

* Spelling sensitivity 2010 Conejo Dr
* Minimum candidate score 2001 Ft Union Drive
¢ Minimum match score 612 Calle do Leon
Set output options such as side and end offsets 2115 Calle de Sebastian
Select output fields such as x, y coordinates and Si S als de e

612 Calle del Valdes

reference 1D
2017 Valley Rio

2001 FORT UNION DR
504 CLL DEVALDES o 612 CLL DE LEON ®

g 2005 CLL DE SEBASTIAN

2010 CONEJO DR
L

.2I I5 CLL DE SEBASTIAN




Rematch Addresses

Refine address matches by ‘= u| Point feature class GeocodingResult
 Adjusting spelling sensitivity B
Adjusting score values

AddressField MatchAddress

C - : 64 2006 Calle de Sebastian 2005 CLL DE
 Correcting spelling errors ;
* Choosing tie matches on the ma LRI S B el

ACOSiNg P 100 2001 Ft Union Drive 2010 CONEJO DR
* Picking address from the map 81 612 Calle do Leon 2001 FORT UNION DR
The geocoding result table shows 100 2115 Calle de Sebastian 612 CLL DE LEON
both input and matched addresses 85 504 Calle de Valdez 2115 CLL DE
with score values 100 612 Calle del Valdes SEBASTIAN

100 2017 Valley Rio 504 CLL DEVALDES

@
2017 VALLE RIO

2001 FORT UNION DR
504 CLL DEVALDES @ 612 CLL DE LEON ®
° 2005 CLL DE SEBASTIAN

ZOI% CONEJO DR

2115 CLL DE.SEBASTIAN .6|2 CLL DEVALDES




Example: Basic ArcMap Geocoding, Civic Centers

- r R
Untitled - ArcMap. Geocode Addresses: ComboFL_ParMNav2Tig_Albers_loc g
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help r B
. - : Add Address Locator M Address table:
NDpEs B X |9 o b~ |1:419%121 v 7 Gl @ (i ?ﬂ[ﬁ [Ci\.-ic R v] E}]
QA «» -5 KO FIBINESITIEE AT okr: (Deieitobe) LB 3| E-|B|ETO Adchess Iput Fieid
= = ress In ields
: XToolsPro~ | & ) 2R - -® & H B2-¥Q v [ Combo_ParNav2TigTom WGS84_loc 4 Navieq_Combo_20141202_Albers loc P .
 Georeferencing ~ = tBEQ-[ ] BT AT 8 Navteq Sts 20141202 Albers loc Street or Intersection: [ADDREss vl
e —_— = — e @ComboFL_Puinc_ParTig_AIbers_Ioc @Navteq_Sts_20141202_WG584_I0c . |
10.0 Notth America Geocc v | &7 <Type an address...> - HPREL B ESRI_ Street_AddressesUS_loc £ USTigerRds_20141217_NADE3_loc City or Placename: |cory -
i Table Of Contents 2 x *@ FLTigerRds_20141217_Albers_loc @ USTigerRds_20141217_WG584 _loc State:
%[0]c 8 & B GC_Parcels_20141006_Albers_loc = IST“TE 'l
= GC_P Is_20141006_WG584_| -
= £ Layers gN —rarcels - -lec ZIF Code: [ZIPCCIDE vl
5 3 A avteq_AltSt 20141202 _Albers_loc
= E5 Q:\data_output\kate\documents\online_class\Geocoding @ Navteq AltSt 20141202 WGSS loc
= = AL
B e Output
g U
Joins and Relates >
X Remove MName: ComboFL_ParNav2Tig_Albers_loc 1@ Create static snapshot of table inside new feature dass
Data » Show of type:  [Locatore v] [ — ] Create dynamic feature dass related to table
Edit Features » Output shapefile or feature dass:
£} Edit wtih MS Excel G data_output kate \documentsonline_class'\Geocoding\Geococ
| §® Geocode Addresses... K Config Keyword: DEFALLTS
v r B
¥ :Dieplay Route Events... @. Choose an Address Locator to use.. [ Advanced Geometry Options. ..
' £+ Display XY Data...
[ Properties... Mame Description ’ Geocoding Options
I 10,0 Morth America Geocode Service (ArcGIS Online)
10,0 US Streets Geocode Service (ArcGIS Onling)
2.3.1 North America Geocode Service (ArcEIS Onli... About geocoding a table of addresses i QK i [ Cancel

3,3.1US Streets Geocode Service (ArcGIS Online)

-
@ Choose an Address Locator to use...

3,3.1Europe Geocode Service (ArcGIS Onlineg)

TENF

Name Description 9.3.1 World Places {ArcGIS Online) rGeccuding Addresses... g-‘
&8 10.0 North America Geocode Service (ArcGIS ... | MGRS (Miltary Grid Reference System) MGRS Coordinates i
10.0 US Streets Geocode Service (ArcGIS Online) L ComboFL_ParMavZTig_Albers_loc Geocode addresses against multiple address locators. Cancel e 72 (76%)
9.3.1 North America Geocode Service (ArcGIS ... I Tied g
led:

9,3, 1US Streets Geocode Service (ArcGIS Onling)

9.3. 1 Europe Geocode Service (ArcGIS Onling)

9.3, 1 World Places (ArcGIS Onling)

MGRS (Military Grid Reference System) MGRS Coor

Unmatched: 12 (13%)

100%

Completed

Average speed: 6,300 records/hour

o~ Ep

‘| i | 3 Cancel




IC Arc

Example: Bas

Map Geocoding, Civic Centers

File Edit View Bookmarks
Opds !
KA N

Insert Selection Geoprocessing Customize

S x| |- [1:3658190 I EEEE O e
' L A= ol P S E A

Windows Help

¥K KA
AR Ky

I§d -

ox
& x
Result x
FID | Shape| Loc_name Status | Score | Match_type Match_addr Side | User_fid Addr_type ARC_Street -
» 0 | Point Navteq_Sts_201 M 100 | A 1375 MONROE ST, FORT MYERS, FL, 33901 R [ \ddress 1375 MONROE STREET
1 | Point GC_Parcels_201 |M 100 | A 11000 EVERBLADES PKWY, ESTERO, FL, 33928 LEE Address. 11000 EVERBLADES PARKWAY
7| Point__| GC_Parcels 201 | W 100 [A 10501 FGCU BLVD S, FORT MYERS, FL, 33965 =3 Address. 10501 FGCU BLVD SOUTH =
3 | Point Navteq_AltSt 2 T 100 | A 14100 SIX MILE CYPRESS PKWY, FORT MYERS, FL, 33912 L [ Address. 14100 SIX MILE CYPRESS PKWY
@ [Poni__|Navieq 55201 |1 B 2201 EDISON AVE, FORT WYERS, FL, 33801 B 0 Address 2201 EDSON AVE
5 | Point GC_Parcels_201 |M 99.13 [A 11831 BAYSHORE RD, NORTH FORT MYERS, FL, 33817 LEE Address. 11831 BAYSHORE ROAD
6 | Point Navteq_Sts_201 M 100 | A 1500 WAHNISH WAY, TALLAHASSEE, FL, 32307 L [ Address. 1500 WAHNISH WAY
7 | Point Navteq_Sts_201 M 8563 [A ‘W PENSACOLA 5T & STADIUM DR E, TALLAHASSEE, FL, 32304 Intersection PENSACOLA STREET & STADIUM DRIVE
8 | Point u 0A CONNECTOR RD & CHIEFFAN WAY
9 | Point GC_Parcels_201 |M 925 A 505 W PENSACOLA ST, TALLAHASSEE, FL, 32301 LEON Address. 505 W PENSACOLA ST
10 | Point GC_Parcels_201 |M 100 | A 400 W CHURCH 5T, ORLANDO, FL, 32801 ORANGE Address. 400 W CHURCH 5T
11 | Point GC_Parcels_201 |M 100 | A 1875 SILVER SPUR LN, KISSIMMEE, FL, 34744 OSCEOLA Address. 1875 SILVER SPUR LANE
12 | Point GC_Parcels 201 [T 8735 A 700 5 VICTORY WAY, KISSIMMEE, FL, 34747 OSCEOLA Address. 700 5. VICTORY LANE
13 | Point GC_Parcels_201 |M 100 | A 401 CHANNELSIDE DR, TAMPA, FL, 336502 HILLSBOROUG | Address 401 CHANNELSIDE DR.
4| Point u oA 3302 DR MARTH LUTHER KING JR BLVD.
15 | Point GC_Parcels 201 [T 85.06 | A 4201 N DL MABRY, TAMPA, FL, 33507 HILLSBOROUG | Address 4201 NORTH DALE MABRY HIGHWAY
16 | Point GC_Parcels 201 [T 925 A 4202 E FOWLER AVE, TAMPA, FL, 33612 HILLSBOROUG | Address 4202 EAST FOWLER AVE
17 | Point Navteq_Sts_201 M 100 | A 4001 26TH ST, VERO BEACH, FL, 32960 L [ Address. 4001 26TH STREET
8 | Point u oA SUNFODR
19 | Point GC_Parcels_201 |M 100 | A 11380 NW 27TH AVE, MLAMI, FL, 33167 DADE Address. 11380 NW 27TH AVE
20 | Font__| FLTigerRds_201_| 1t 700 [ A 1852 UNIVERSITY OF HORTH FL DR, JACKSONVILLE, FL, 32224 B 0 Address 71852 UNIVERSITY OF NORTH FLDR
21 | Point Navteq_Sts_201 M 100 | A 11011 SW 104TH ST, MIAMI, FL, 33176 L [ Address. 11011 SW 104TH ST o
. i v
[T 1 v m | (0 out of 95 Selected)
{Geocoding ResulE: Geocoding, Resulf]
R ——— = )
&2 Interactive Rematch - Geocoding_Result l [E=RE=l )
-
showresuts: (R [ Manage resuitsets... | [ Refiesh | [ Remaich Automatically |
Matched: 72 (76%)
— ——
NAME ADDRESS 3 ZIPCODE o e e
DICK HOWSER STADIUM AT FLORDA STATE UNIVERSTY CONNECTOR RD & CHEFFAN WAY TALLAHASSEE 32306 | LEON
+ | GEORGE I1_STENBRENNER FIELD (LEGENDS FELD) 3802 DR MARTIN LUTHER KING JR BLVD TANPA 33607 | HILLSBOROUGH Unmatched: 12 (13%)
HODGES STADIUN AT THE UNIVERSITY OF NORTH FLORDA SUNFDR JACKSONVILLE 32224 | DUVAL
EDIUNDS CENTER AT STETSON UNVERSTY 143 PENNSYLVANIA AVE DELAND 32723 | VOLUSIA
BEN HILL GRIFFIN STADIUN AT THE UNIVERSITY OF FLORIDA UNIVERSITY AVENUE & NORTH SOUTH DRVE | GAINESVILLE 32604 | ALACHUA
STEPHEN C OCONNELL CENTER AT THE UNIVERSITY OF FLORIDA | UNIVERSITY AVENUE & NORTH SOUTH DRVE_| GANESVILLE 32604 | ALACHUA
UFE ARENA AT THE UNIVERSITY OF CENTRAL FLORDA 50 N GEMINIBLVD ORLANDO 32616 | ORANGE
BRIGHT HOUSE NETWORKS STADIUM AT THE UNIVERSITY OF CEN| N ORION BLVD ORLANDO 32626 | ORANGE
CHARLES AND RUTH CLEWENTE CENTER FOR SPORTS AND RECR | 3011 PANTHER PLACE MELBOURNE 32801 | BREVARD
GEORGE W JENKINS FELD HOUSE 5 INGRAHAN AVE LAKELAND 33801 | POLK
THE ARCADIA ALL-FLORIDA CHAMPIONSHIP RODED HILLSBOROUGH AVE SE ARCADIA 34266 | DESOTO
1IOORE GYMNASIUN AT BETHUNE-COOKMAN COLLEGE 540 DR MIB BLVD DAVTONA BEACH 32114 | VOLUSIA
1 F—— J
[CIE] 2y M (ofl12)
o Al> .] 118 Candidates i Candidate detais:
* Address: locrame © Score  Side  Match_addr House FPreDir Pr ~ || House il
Street or Intersecton 3802 W DR MARTIN LUTHER KING IR BLVD o PreDir W |
PreT,
e S, T 3803 W DR MARTIN LUTHER KING JR BLVD, TAMPA, FL, w ype
e . Navteq_Sts... 68.43 3900 W DR MARTIN LUTHER KING JR BLVD, TAMPA, FL, ... w Streetiame DRMARTINLLF | | ||
Navteq_Sts... 68.42 3802 W DR MARTIN LUTHER KING JR BLVD, TAMPA, FL, w SufType 5D
ZIP Code 33614 Navteg_Sts... 68.42 3914 DR MARTIN LUTHER KING JR BLVD, TAMPA, FL, ... W sufDir |
Navteq_Sts... 68.35 4000 W DR MARTIN LUTHER KING IR BLUD, TAMPA, FL, ... w - e |1l
Navteq_Sts... 8. 4014 DR MARTIN LUTHER KING JR BLVD, TAMPA, FL, w e —
Navteq_Sts... ©8.28 4100 W DR MARTIN LUTHER KING IR BLUD, TAMPA, FL, ... w ——— 4
Navteg_Sts... 68.21 4200 W DR MARTIN LUTHER KING JR BLVD, TAMPA, FL, ... W B | e
Navteq_Sts... 68.2 4210 W DR MARTIN LUTHER KING IR BLVD, TAMPA, FL, .. w User_fid o
Navteq_Sts... 68.17 4250 W DR MARTIN LUTHER KING IR BLVD, TAMPA, FL, ... W Addr_type Address | |
Navteq_Sts... 68.13 4310 W DR MARTIN LUTHER KING IR BLVD, TAMPA, FL, ... w FromAddr 388
Navteq_Sts... 68.06 4400 W DR MARTIN LUTHER KING IR BLVD, TAMPA, FL, ... w || Toadd 3800
< . | b Loc_name Navteg Sts_20 +
l Geocoding Options... ] l Zoom to Candidates ] m Pick Address from Map l Search I [ Match ] \ Unmatch | | Save Edits \ [ Close ]
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Resources & Sources
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# 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
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