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Overview

- What is geocoding?
« Two tools:
= BatchGeo
= Geo for Google Docs

» No GIS software required!

Links and other tools at:
http://guides.library.upenn.edu/geocodingoptions



http://guides.library.upenn.edu/geocodingoptions
http://guides.library.upenn.edu/geocodingoptions

What Is geocoaing?

Unlocking geographic information
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Definition of geocoding

“To assign a street address to a location.”
http://support.esri.com/en/knowledgebase/Gisdictionary
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http://support.esri.com/en/knowledgebase/Gisdictionary

Batch geocoding
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How to Geocode

Using either of two tools—BatchGeo or Geo for Google Docs—
and no GIS software



Theoretically speaking...

1. Parse the input addresses into components
2. Compare the input with reference data

3. Assign coordinates to each input address to
generate the output
4. Assess the results



Theoretically speaking...

1. Parse the input addresses into components

1600 Pennsylvania Ave NW, 2 — S
. 1 StreetAddress City State ZIP
WaShlngton, DC 20500 2 1600 Pennsylvania Ave. NW  Washington DC 20500

2. Compare the input with reference data
3. Assign coordinates to each input address to
generate the output

4. Assess the results
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. 1 StreetAddress City State ZIP
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Theoretically speaking...

1. Parse the input addresses into components

1600 Pennsylvania Ave NW, 2 — S
. 1 StreetAddress City State ZIP
WaShlngton, DC 20500 2 1600 Pennsylvania Ave. NW  Washington DC 20500

2. Compare the input with reference data
TIGER/Line®, Google Maps API, OpenStreetMap, etc.

3. Assign coordinates to each input address to
generate the output

4. Assess the results

Geocoding is not infallible!




Behind the scenes

- Rooftop geocoding
» Street geocoding



Rooftop geocoding (Point matchin

2 1600 Pennsylvania Ave. NW  Washington DC 20500

MN

Au Bon Pain

Blair House (= Bank of America ($§

General Lafayette Statue | ;L

MN |d U0s

Mintz, Levin, Cohn, | )
Ferris, Glovsky{=} Pennsylvania Ave NW

and Popeo, PC "

North Lawn Fountain (=)

MN IS UIG L

andwich
1600 Pennsylvania Ave ts US Dept of The Treasury (i
. = Old Ebbitt Grill
Latitude: 38.8977 o
[2]
i * - ter Executive c mse m
Longitude: -77.0365 Eeqlie @ s . u
g :’hile Hogse Kennedy Garden
posit = ose Garden
ation = 8 L |
= ) Fdic Library & w Washlnglon_D_C
2 o
Z =
' A B c D E P
1 |StreetAddress City State ZIP Latitude Longitude

2 1600 Pennsylvania Ave. NW  Washington DC 20500  38.8977 -77.0365



Street geocoding
(Address interpolation)

House numbers
range from 1600 to
1698 on the south
side, and 1611 to
1699 on the north
side

Therefore, 1600
Pennsylvania is
right about here
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Street geocoding

(Address interpolation)

House numbers
range from 1600 to
1698 on the south
side, and 1611 to
1699 on the north
side

Therefore, 1600
Pennsylvania is
right about here
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Comparison of tools

BatchGeo Geo for Google Docs

- Web-based - Web-based, via Google Drive

- Uses Google Maps API as  Uses your choice of MapQuest
reference data Nominatim or Yahoo

. 250 feature limit Placefinder APIs

- Outputs include embeddable * No limits
map or KML » Output as latitude and

longitude spreadsheet

columns, or GeoJSON



The Data: Elementary and Secondary
Information System

A, B C (] E F G H il K
1 |ELSI Export
2
3 Mational Center for Education Statistics - http://nces. ed. gov/cod/elsi/
4
5 Thisis a PublicSchool based table with the following filters applied: State(s) (&ll Years): Pennsylwania; Charter School [Public School] (&l Years: 2010-11): Yes
[
7 &chool Mame State Mame [Fublic School Mame [FPublic S1 County Wumt Location Address [PublitLocation City [Publ Loca Location Z Location Z Charter Sc School Leve
8 |21ST CENTURY CYBER (Pennsylwania 21ST CERMTURY CY¥BER C 42029 305 SPRINGDALE DR DO RITGTOW N P 19335 3043 1-¥es 4-Cther
9 ACADENY C5 Pennsylvania ACADENY C5 42003 900 AGMEW RD PITTSBLURGH P&, 15227 t 1-Yes 3-High
10 ACHIEWEMEMT HOUSE Pennsylvania ACHIEVEREMNT HOUSE 42029 222WALLEY CREEK BLWD EXTON P, 19341 2635 1-Yes 3-High
11 &D PRIM& CS Pennsylvania AD PRIMA CS 42101 3556 FRAMKFORD &WE  PHILADELPHIA P&, 19134 t 1-Yes L-Primary
12 AGORS CYBER CS Pennsylvania AG0RA CYBER C5 42023 9953 OLD E&AGLE SCHOOL WaAYNE P&, 19087 1-¥es 4-Other
13 ALLIAMCE FOR PROGR Pennsylvania Al LAMNCE FOR PROGRE 42101 182135 CECIL B MOORE £ PHILADELPHIA P, 19121 t 1-¥es 1-Primary
14 AMTONIA PANTOLA COPennsylvania ANTOM A PANTOLA CC 42101 4101 MORTH AMERICAN PHILADELPHIA P&, 19140 t 1-Yes L-Frimary
15 ARISE ACADEMY CHAR Pennsylvania ARISE ACADENY CHART 47101 118 MARKET 5T PHILADELPHIA, P&, 19104 t 1-¥es 4-Other
16 ASPIRA BILINGUAL CYEPennsylvania ASPIRA BILINGUAL CYE 42101 4322 WORTH STH 5T PHILADELPHILA P, 19140 4916 1-%es 4-Cther
17 &W0MN GROWE C5 Pennsylvania A0/ON GROWE C5 42023 110 EAST STATE 5T WEST GROWE P&, 19390 t 1-Yes 4-Other
18 BEAR CREEK COMMURNPennsylvania BEAR CREEK CORMMUNI 42079 2000 BEAR CREEK BLWD  WILKES-BARRE P, 12702 t 1-¥es 1-Primary
19 BEAWER AREL ACADERPennsylvania BEAWER &REA ACADEN 42007 GYPSY GLEMN RD BEAWER P&, 15009t 1-Yes 3-High
20 BELMONT ACADEMY CPennsylvania BELMONT ACADENY Ch 42101 907 WORTH 415T 57 PHILADELPHIA, P&, 19103 t 1-¥es 1-Primary
21 BELMONT CHARTER S Pennsylwania BELMOMNT CHARTER SCI 42101 4030 BROWMN 5T FHILADELPHIA P, 19104 t 1-¥es 1-Primary
22 BOYS LATIN OF PHILAL Pennsylvania BOYS LATIN OF PHILAD 42101 5501 CEDAR AVE PHILADELPHIA P&, 19143 t 1-Yes 3-High
23 BUCKS COUNTY MOMNTPennsylvania BUCKS COUMNTY WMOMTE 42017 219 TYBURMN RD FAIRLESS HILLS P&, 19030 t 1-¥es 1-Primary
24 CAREER COMMECTION Pennsylwania CAREER COMMECTIOMNE 420032 4412 BUTLER 5T PITTSBURGH P, 15201 t 1-¥es 3-High
25 CEMTER FCOR STUDENT Pennsylvania CEMTER FOR STUDEMT | 42017 345 LAKESIDE DR LEWATT O P&, 19054 t 1-Yes 4-Other
26 CEMTRAL PADIGITALL Pennsylvania CEMTRAL P& DIGITAL LF 42013 1500 4TH AMWE ALTOOMA P, 16602 1-¥es 4-Other
27 CEMTRE LEARMIMG CO Pennsylvania CEMTRE LEARMIMG COM 42027 2643 WEST COLLEGE AWE STATE COLLEGE P&, 16801 t 1-Yes 2-Middle
28 CHARTER HIGH SCHOC Pennsylvania CHARTER HIGH SCHOO! 42101 105 SOUTH 7TH 5T PHILADELPHIA, P&, 15106 3324 1-Yes 3-High
29 CHESTER CO FARMILY & Pennsylvania CHESTER CO FARMILY AC 42029 323 EAST GaY 5T WEST CHESTER P, 19380 t 1-¥es 1-Primary
30 CHESTER COMMUMITY Pennsylvania CHESTER COMMUNITY 42045 302 EAST STH ST CHESTER P&, 19013 t 1-Yes L-Frimary


http://nces.ed.gov/ccd/elsi/
http://nces.ed.gov/ccd/elsi/

BatechGeo

http://batchgeo.com/



http://batchgeo.com/

irefox v |

‘ WLy Create a map | BatchGeo | + |

=N Hoh =

(' @ i batchgeo.com P A& B

-

pro sign-in =

-\
“ i ba‘tc h g e 0 make maps features pro pricing mobile  support blog

o

Copy and then paste your location data below:

Example Address City State Fip Name Phone Numher Group

1 Crossgates Mall Road Albany MY 12203 | Apple Store Cross Gates (518) 869-3192 | Example Group 1

Feedback

Duke Rd & Walden Ave Buffalo MY | 14225 | Apple Store Walden Galleria | (718) BB5-2762 | Example Group 2
630 Old Country Rd. Sarden City MY | 11530 | Apple Store Roosevelt Field | (516) 2458-3347 | Example Group 3
1R0 W alt Wehitman B Huntinmtnn Statinn | by 1174R | Annle Store Wialt Wihitman R 4251507 | Fyamale Gronn 3

i Don't forget to include some header columns - You can also try our Spreadsheet Template, or hit "Map BMow" and try it out with our example data. )

Validate & Set Options or Map Now

Mobile Maps

We have native and
cross platform apps
for many GRS

ariahland mnhila




Firefox =

=N Hoh =

‘ WLy Create a map | BatchGeo | + |

(' @ i batchgeo.com

> ' P ¥ A &

-

pro sign-in =

_..-—-..,\
‘\ ‘ ba‘tChgeo make maps features pro pricing mobile  support blog

o

Copy and then paste your location data below:

Feedback

click to copy/paste

-

i Don't forget to include some header columns - You can also try our Spreadsheet Template, or hit "Map BMow" and try it out with our example data. )

Validate & Set Options or

Mobile Maps

We have native and
cross platform apps
for many GRS

ariahland mnhila




irefox v |

‘ WLy Create a map | BatchGeo | + |

=N Hoh =

(— o e, batchgeo,.com el & ‘ﬁ‘ B

pro sign-in =

-\
“ : ! ba‘tChgeo make maps features pro pricing mobile  support blog

Copy and then paste your location data below:

R LAY TEEEEEmEm T EmEmmmE A = om—= 4= TR LR ST TEEEEEmEm T =TT oTEEEmrEEmoomEEEEmmomE —

I

WIDENER PARTNERSHIP C% FPennsylvania WIDENER PARTNERSHIP C3 42045 1450 EDGEMONT AVE CHESTER PA 190+
WISSAHICEDN C2  Penmsylvania VISSAHICKON CS 42101 4700 © WISSAHICKON AVE TIHILADELTHIA PA 19144  t
WONDERLAND C%  Pernmsylvania WONDERLAND C% 42027 2112 SANDY DR STATE COLLEGE DA leg0s 2282 1-
WORLD COMMUNICATIONS Cf Pennsylvania WORLD COMMUNICATIONS C3 42101 51220 SOUTH EROAD ST PHILADELPHIA PA
TOUNG SCHOLARS CS Permsylvania YOUNG SCHOLARS CS 42101 900 NORTH MARSHALL ST  PHILADELPHIA PA
TOUNG SCHOLARS FREDERICK DOUGLASS CHARTER SCHOOL Permsylvania YOUNG SCHOLARS FREDERICK DOUGLASS CHARTER §—
TOUNG SCHOLARE OF CENTRAL PA COF Permsylvania YOUNG SCHOLARS OF CENTRAL PA C5 42027 1530 WESTERLY DARKWAY  STi
TOUTH BUILD PHILA CS Permsylvania YOUTH BUILD PHILL CS 47101 1231 NORTH EROAD ST 3P0 FLOOER  PHILADELDH ™

Feedback

i Don't forget to include some header columns - You can also try our Spreadsheet Template, or hit "Map BMow" and try it out with our example data. )

Validate & Set Options or Map Now

Mobile Maps

We have native and
cross platform apps
for many GRS

ariahland mnhila




Firefox + |

‘ WLy Create a map | BatchGeo | + |

uraiy. batchgeo.com oy T (Foogle
€ 3 B - Goog

Validate & Set Options

We have made our best guess at your data, but check below that everything is ak.

Region | International IZI

Location f Address | Location Address [Fublic SchnEI
City f County | Location City [Fublic School] EqZI

State / Province J Postcode | State Mame [Public School] Lam

Zip I Posteode f Gountry | Location ZIP [Public Schoal] EEIZI

21ST CENTURY CYBER. CS

205 SPRINGDALE DR
DOWVRIMGTOWR, Pennsylvania 193345

School Mame [Pubilic School] 2010-11: 215T CEMTURY
CYBRER C5

Caounty Mumber [Public School) 2010-11: 42029
Laocation State Abbr [Puhlic Schaol] 2010-11: PA
Location ZIP4 [Public School] 2010-11: 3043

Charter School [Public School] 2010-11: 1-Yes

School Level Code [Fublic School] 2010-11: 4-Other

Feedback

roup By i Thematic Value | Schoal Level Code [Public smm

Showe Advanced Options

Make Map




Firetox > |

l () Create a map | BatchGeo | + I

(-‘ @ i batchgeo.com C | B - Google AP ¥ A &

Geocoded 144 records.
See your map below. If you find any markers out of place - just drag and drop them to the correct location.

Note: 1 locations were not found.
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Save & Continue
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‘ W} Create a map | BatchGeo

(— wain, batchgeo,.com

[l

E— Foogle

Title  Pennsylsania Charter Schools

Enter a short title forvour map, what is it?

Degcription Locations downloaded from NCES.

Email chrmur@upenn.edu

| chrmur@upenn.edu |

Share Fublic @ Unlisted Pro Onky

[fyou select "Unlisted" yaur map will be saved to a unigque URL that will be kept

private to yvau, itwill not he listed ampawhere on the site. You can read up on map
privacy in aur features section.

Y| I have read and agree to the BatchGeo Terms of Service.

Flease contact me about special offers on BatchGeo Pro.

Save Map

Feedback
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‘ W Pennsybvania Charter Schoals | + |

(— wain, batchgeo.com/map/Gcd53a851fc 807075 7d5 2059849 e300 c Ev Foogle
Location State Abbr [Public School] 2010-11: PA
Location ZIP4 [Public School] 2010-11:
Charter School [Puhblic School] 2010-11: 1-Yes
Schonl Level Code [Public Schoaol] 2010-11: 2-Middle

———y——

YOUNG SCHOLARS FREDERICK DOUGLASS CHARTER SCHOOL
2118 WEST MORRIS 5T
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Ff Global wvariables

var S5 = SpreadsheetApp.getActiveSpreadsheet (),
sheet = sz.getActiveSheet (),
activeRange = ss.getActiveRange (),
settings = {}:

geocoders =
yvahoo: {
gquery: function(guery, key) {

return 'http://where.yahooapis.con/geocode Pappid="

key + '"a&flags=JCag=' + guery;
by
parse: function(r) {
try {
return {

longitude: r.ResultSet.Results[0].longitude,
latitude: r.ResultSet.Results[0].latitude,
accuracy: r.ResultSet.Results[0].guality

H
} catchie) {

return { longitude: "', latitude: '', accuracy:

¥
b
mapgquest: {
query: function(guery, key) {

& | |B - Google

+

¥

return 'http://open.mapguestapi.com/nominatim/vl/search?format=json&elimit=1lag=" + guery:

by
parse: function(r) {
try {
return {
longitude: r[0].lomn,
latitude: r[0].lat,
accuracy: r[0].tvpe
¥
} catchile) {

return { longitude: "', latitude: '', accuracy:

¥
Yo
cicero: {
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key + "&flags=JC&g=' + gquery:;
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parse: function({r) f{
try {
return {
longitude:
latitude:
acCcuracy:
}
} catchie} {
Y

return { longitude: atit : '', accuracy:

Select all and copy.

}
by
mapquest: {
query: function(guery, key) {
return 'http://open.mapguestapi.com/nominatim/vl/search?format=json&limit=1l&g=" + query:
by
parse: function({r) f{
try 1
return {
longitude: r[0].lon,
latitude: r[0].lat,
accuracy: r[0].type
}
} catchie} {
Y

return { longitude: "', latitude: "', accuracy:
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40 /{ Define a new GeoJSON feature object
492 var feature = {

493 type: 'Feature’,

494 ff Get ID from UI

495 id: objlsettings.id],

496 geometry: {

497 type: 'Point’,

498 /{ Get coordinates from UIr

499 coordinates: coordinates

508 1,

581 /{ Place holder for properties object
562 properties: obj

583 T

584 objects.push(feature);

585 T
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5a7 return chjects:
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51@  // Normalizes a string, by removing all non alphanumeric characters and using mixed case
211 | // to separate words.

312 function cleanCamel(str) {

513 return str

514 .replace(/\=(.)/g, function($1) { return $1.tolpperCase(); })
515 .replace(/\s/g, '")

516 .replace(/[*wl/g, '")

517 .replace(/*(.)/, function($1) { return %1.tolowerCase(}; });
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/{ Define a new GeoJSON feature object
var feature = {
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{f Get ID from UL
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geometry: {
type: 'Point’,
/{ Get coordinates from UIr
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/{ Place holder for properties object
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functiocn cleanCamel(str) {
return str
.replace(/\=(.)/g, function($1) { return $1.tolpperCase(); })
.replace(/\s/g, '")
.replace(/[*wl/g, '")
.replace(/*(.)/, function($1) { return %1.tolowerCase(}; });

e L= < i~ i R R <o <o R <~ |
[ERR R B < = R ) =

Minonooonononononen oo oo b

nononoon
i i v iy
L= I I 6 5 I




Firefox | =3 HoR =

| £a My Drive - Google Drive x | & charterschools_pa X | a Untitled project x |T|

é @ https://script.google.comy/macros/d/lioGhrlbsIHrAKQmIOANAWBE cOMeelkHSU2DZS cqFMn0MS S mRwOVE c v Google P ¥+ i &

Christine Murray -

Untitled project
File Edit Wiew Run Publish Resources Help

a0 o O [ myFunction

* Code.gs
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/f to separate words.
function cleanCamel(str) {
return str
.replace(/\s(.)/g, function($1) { return $1.tolpperCase(); })
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.replace(/[*'wl/g, '")
.raplace(/*(.)/, function($1) { return %1.tolowerCase(}); });

N inononnenenononon oo on o e
et = B = W R = R~ o~ o R

LTI LS R o~ R e R N 4 I SRR R LN T )




| ol

| £a My Drive - Google Drive x | & charterschools_pa X | a Untitled project x |T|

é @ https://script.google.comy/macros/d/lioGhrlbsIHrAKQmIOANAWBE cOMeelkHSU2DZS cqFMn0MS S mRwOVE c Ev Google P ¥+ i &

Christine Murray -

Untitled project
File Edit Wiew Run Publish Resources Help

a0 o G [ myFunction

* Code.gs

// If we have an id, lon, and lat
if (objlsettings.id] && coordinates) {
// Define a new GeoJSON feature object
var feature = {
type: 'Feature’,
JiCat IO Fenm UT

E R N S N R S
(==l ===
L P — S LD

e
w0

14
B¢

. 4
w

Rename Project

.
w

4
w0
[ R S T ) R

(=]

o=}

I Enter new project name | Geo
iy

pr

L P

| grliujs D’k
3

return objects:

}

// Mormalizes a string, by removing all non alphanumeric characters and using mixed case
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function cleanCamel(str) {
return str
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312 function cleanCamel(str) {
513 return str
514 .replace(/\=(.)/g, function($1) { return $1.tolpperCase(); 1)
515 .replace(/\s/g, "}
516 .replace{/[*'wl/g, '")
517 .replace(/*(.)/, function($1) { return %1.tolowerCase(}; });
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MapQuest Nominatim Search APl Web Service

OPEN DATA APIs B NOMINATIM APl WEB SERVICE

Mominatim (from the Latin, 'y name’) is a tool to search OpenStreetiap (O5M) data by name and address and to generate

synthetic addresses of OSM points (reverse geocoding). Located at http://open mapguestapi com/nominatim/vl/search,
Mominatim is also used as one of the sources for the search box on the OSM homepage and currently powers the search for all

the MapQuest Open Beta domains (http://open_mapquest *).
BOS

Web Service Resources
Nominatim Search APl Developer's Guide
Instructions, code samples, and demos all combined in easy-to-follow, easy-to-use documentation. Documentation

Open Forums Developer's Guide
Discuss and collaborate with other Nominatim Search APl Web Service developers. Forums

Contact Us

See also: Mominatim Broken Polygon Tool
Open Data APIs

Mominatim APl Web Senvice
Open Directions AP Web Serv
Open Guidance APl Web Servic
Open Elevation APl Web Senic
Xapi APl 'Web Senice

Features

Search
Mominatim indexes named (or numbered) features with the OSM data set and a subset of other unnamed features (pubs,

hotels, churches, etc).

Search terms are processed left to right so

pilkington avenue, birmingham
Related

Mominatim Broken Polygon Too

will work, and
birmingham, pilkington avenue

Nevalnner Rlnn
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Geocoding accuracy depends on:

« Accuracy of the reference data
 Accuracy of the input data



Geocoding uses

- Visualizing locations
- Exploring spatial relationships
- Overlaying with other data (demographic, etc.)



More information:

http://guides.library.upenn.edu/geocodingoptions

Intro to Geocoding Tags: Tutorial, geocoding, gis

]

| overview | Tutorial ~ Options

& Print Page Q, FindIt |E| Search
Geocoding Examples Geocoding Tools
Maantay, J. (2007). Asthma and air pellution in the Bronx: Methodological and data * (eoforzoogle Docs
Script that geocodes addresses within Google Spreadsheets, using MapQuest or Yahoo
considerations in using GIS for environmental justice and health research. Heafih & geocoding APls.
Filaca T73(1), 32-56. * BatchGeo

Will geocode up to 250 addresses and plot on a Google Map. Once the map has been created

Culhane, D. P, Lee, C., &Wachter, 5. M. (1996). Where the homeless come from: A acroll down for the link to downioad 52 a KML file.

study of the prior address distribution of families admitted to public shelters in New
& (Ge0CCMmmons

York City and Philadelphia. Housing Policy Dabate, A2}, 327-365. Geocodes up to 5,000 addresses in one CSV.

Debbink, M. F., & Bader, M. D. M. (201 1). Racial residential segregation and low birth o ArcGlS Cnline

G d to 250 add .
weight in Michigan's metropolitan areas. Amearcan Jourma! of Fublic Health, socodes pto aceresses

10909), 17141720 * GPS Visualizer

* Siata: Geocode command
Thiz utilizes the Google Maps to return atitude and longitude within the statistical package
Stata.

Geocoding Accuracy * CartoDB
Geocoding for a limited number of records.

Cuncan, D. T., Castro, M. C., Blossom, J. C., Bennett, G. G., & Gortmaker, 5. L. (2011). e Excel Ceocoding Tool

Evaluation of the positional difference between two common geocoding methods. .
* Texas AEM Geosenvices
Geospaiial health, &(2), 265-273. Free of charge in allotments of 2500 transactions.
Hart, T. C., & Zandbergen, F. A (2013). Reference data and geocoding quality:
Examining completeness and positional accuracy of street geocoded crime

incidents. Foflicing: An fnfemational Journal of Folice Sirategias & Managameant


http://guides.library.upenn.edu/geocodingoptions

Upcoming Accidental Librarian Webinars

« Dec 10: Secrets of the Congressional Record with Melanie
Maskin

- Jan 15: Bureau of Labor Statistics with Michele Hayslett
- Feb TBD: Keeping up with Congress with Jeremy Darrington
- March TBD: Legislative histories with Kathleen Fleming

- Brought to you by the North Carolina Library Association’s
Government Resources Section. Join us!
http://www.nclaonline.org/government-resources



http://www.nclaonline.org/government-resources
http://www.nclaonline.org/government-resources
http://www.nclaonline.org/government-resources

