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Volunteered Geographic Information!
Spatial Computing – University of Minnesota

Learning Objectives
1. Know the definition and historical context of 

volunteered geographic information (VGI) 
2. Be able to produce VGI yourself! 
3. Understand the socio-technical systems behind 

VGI. 
4. Be qualified to assess the pros and cons of VGI for 

a given problem context. 
5. Technical Track: Be able to use VGI in your apps, 

websites, and other systems
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VGI

2014 
2013 
2012!
2011!
2010!
2009!
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Main sources of geographic 
information in the year2000…

Statistics 
Canada

Statistique 
Canada

…and many other 
government agencies
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“Traditional mapping agencies have 
elaborate standards and 

specifications to govern the 
production of geographic information, 

and employ cartographers with 
documented qualifications.”

Dr. Mike Goodchild!
Professor Emeritus 
UC Santa Barbara

(Goodchild 2007)
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Surveying 
Degree

Cartography 
Degree

Formerly required to produce commonly-used 
geographic information…

Slid
es

 fro
m S

pa
tia

l C
om

pu
tin

g M
OOC 

(B
y B

ren
t H

ec
ht)



YOU can produce geographic information!Slid
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Map © OpenStreetMap contributors
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Apple Maps

Foursquare

MapQuestSlid
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“Geotag”

Geographic Article
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Latitude = 46.777931 
Longitude = -92.124996
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Instagram
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“The vast amounts of data shared on social media reflect 
people’s attitudes, attention, activities and 

interests, offering unique opportunities to analyze and 
reason about our world and our society. With associated 
geotagged information, these social media items allow us 
to understand, for the first time, what people are paying 
attention to, and where they pay attention from, in real 

time. This data can prove hugely valuable to a diverse set 
of applications, such as improving city management, 

marketing, journalism, tourism, health and many more.”  
  

Dr. Mor Naaman!
Associate Professor 
Cornell Tech, New York City

Co-founder + Chief Scientist 
Seen (http://www.seen.co)
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Volunteered Geographic 
Information
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Dr. Mike Goodchild!
Professor Emeritus 
Dept. of Geography 
UC Santa Barbara, USA

“[Volunteered geographic information is] the 
widespread engagement of large numbers of private 

citizens, often with little in the way of formal 
qualifications, in the creation of geographic 

information, a function that for centuries has been 
reserved to official agencies. They are largely untrained 
and their actions are almost always voluntary, and the 
results may or may not be accurate. But, collectively, 

they represent a dramatic innovation that will certainly 
have profound impacts on geographic information 

systems (GIS) and more generally on the discipline of 
geography and its relationship to the general public.” 

(Goodchild 2007)
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“[VGI is] a profound transformation in 
how we know the world.”

(Elwood et al. 2012)

Dr. Sarah Elwood!
Professor 
Dept. of Geography 
Univ. Washington, USA
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Spatial Computing, circa2000

What’s this 
“Volunteered 
Geographic 

Information”?
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Spatial Computing, circa 

We need a 
module on 

Volunteered 
Geographic 
Information!

2014Slid
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Q: How did this BIG 
change happen?

A: Enabling technologies!
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A: Enabling technologies!

Global Positioning 
System (GPS) Web 2.0
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“VGI requires rethinking many of 
the important concepts that 

geographers have previously used to 
understand geographic information, 

its uses, and its impacts.” 
(Elwood et al. 2012)

Dr. Sarah Elwood!
Professor 
Dept. of Geography 
Univ. Washington, USA
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Attributions

 Crown by Edward Boatman from The Noun Project

"Night-sky-milky-way-galaxy-astrophotography - West Virginia - ForestWander" by ForestWander - http://
www.forestwander.com/2010/07/night-sky-milky-way-galaxy-astrophotography/. Licensed under Creative 
Commons Attribution-Share Alike 3.0-us via Wikimedia Commons - http://commons.wikimedia.org/wiki/
File:Night-sky-milky-way-galaxy-astrophotography_-_West_Virginia_-_ForestWander.jpg#mediaviewer/

File:Night-sky-milky-way-galaxy-astrophotography_-_West_Virginia_-_ForestWander.jpg.

Further Reading
Goodchild, M.F. 2007. Citizens as sensors: the world of volunteered 

geography. GeoJournal. 69, 4 (Nov. 2007), 211–221. 

Elwood, S., Goodchild, M.F. and Sui, D.Z. 2012. Researching 
Volunteered Geographic Information: Spatial Data, Geographic 

Research, and New Social Practice. Annals of the Association of 
American Geographers. 102, 3 (2012), 571–590. 
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Social Media 
 VGI

Peer-Production 
 VGI

Citizen Science 
 VGISlid
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+

Social Media VGI

Geotag
Latitude = 46.777931 

Longitude = -92.124996
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(Paul and Dredze 2011)

You Are What You Tweet: Analyzing 
Twitter for Public Health
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All these cool applications start with the lowly 
smartphone Twitter application…
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+

Social Media VGI

Geotag
Latitude = 46.777931 

Longitude = -92.124996
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Social Media VGI

Your friends and contacts (or the 
general public) can see your 
geotagged content

In many cases, programmers can 
download your geotagged content 
(assuming it’s public)

You create content, geotag it, and 
upload it!
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“Citizen science is scientific research conducted, in 
whole or in part, by amateur or nonprofessional 

scientists, often by crowdsourcing and crowdfunding"

English Wikipedia!
Peer-Produced Encyclopedia 
The World
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Many citizen science projects rely 
heavily on measurements that are 

geographically-referenced!
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Traditional Geographic InformationSlid
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Learning Objectives
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4. Be qualified to assess the pros and cons of VGI for 

a given problem context. 
5. Technical Track: Be able to use VGI in your apps, 
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Socio-technical System?
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Socio-technical 
 System

=

People 
interacting with 

each other

Technology 
mediating that 

interaction

+
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Volunteered Geographic Information

! PROS ! " CONS " 
Very large data sets
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5+ billion check-ins3.8+ billion GPS points

over a million geotagged !
tweets per day

new dataset of 49 million 
geotagged photos
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The size of the English Wikipedia in 
volumes of the Encyclopedia Britannica

Size of final printed version of Encyclopedia Britannica

(as of April 2014)

Source: http://en.wikipedia.org/wiki/Wikipedia:Size_in_volumes 
(Graphic by Wikipedia user Tompw)

Approx. size of geotagged content in English Wikipedia
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Socio-technical 
 System

=

People 
interacting with 

each other

Technology 
mediating that 

interaction

+
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Three edits in the 
last 30 days
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“Here lies social network companies that 
lost the social component of their socio-

technical systems.”
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Brent

=

Social 
Computing

Spatial 
Computing

+
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Dr. Robert Kraut!
Professor 

Human-Computer Interaction Institute 
Carnegie Mellon University

Dr. Paul Resnick!
Professor 

School of Information 
University of Michigan
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“If you 
build it, 
they will 
come.”

Not for online 
communities!
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Challenges in creating a new online community that 
produces VGI (or any other online community):

(1) Carve out a useful niche. 
Make sure what you’re doing is 
unique and valuable.

(2) Defend that niche in the 
“ecology of competing 
communities and alternative 
ways that potential members 
can spend their time”.

(3) Obtaining a critical mass of 
users.
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Volunteered Geographic Information

! PROS ! " CONS " 
Very large data sets*

* in important special cases

Often easily 
downloadable and 

usable
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All of the VGI in these datasets can be 
downloaded and used by anyone:

geofabrik.de
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http://www.wikibrainapi.orgSlid
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dumps.wikimedia.org
you can download all of Wikipedia here!
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Geotagged Photos

Geotagged Tweets

API
Application  

Programming  
Interface

You!
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Common limitations of APIs for 
social media VGI:

(1) You only can access a sample of the 
data.
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≤1% ~90%
of all tweets of all geotagged tweets!

The free Twitter Streaming 
API has…

(Morstatter et al. 2013)
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Common limitations of APIs for 
social media VGI:

(1) You only can access a sample of the 
data.

(2) You can’t do what you want with 
the data (e.g. no sharing).
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Common limitations of APIs for 
social media VGI:

(1) You only can access a sample of the 
data.

(2) You can’t do what you want with 
the data (e.g. no sharing).

(3) Rate limits: you can’t download 
data as fast as you may want.
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Volunteered Geographic Information

! PROS ! " CONS " 
Very large data sets*

* in important special cases

Often easily 
downloadable and 

usable*
* subject to API limitations
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Volunteered Geographic Information

! PROS ! " CONS " 
Very large data sets*

* in important special cases

Often easily 
downloadable and 

usable*
* subject to API limitations

Unprecedented 
source of “platial” infoSlid
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Space and Place
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Space and Place
Space

• positions on surface of Earth 
• points, lines, polygons, raster cells 
• the basis of pretty much all 

traditional geographic information 
systems
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Space, not placeSlid
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Space and Place
Place

• “humanized space” - Yi-Fu Tuan 
• personal and emotional connections 

to a space 
• individual, but can be similarities 

among people
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“Place refers to the attributes and values 
we individually associate with a location.”

(Fellman et al. 2007)
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Seattle Seahawks San Francisco 49ers
#$
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Space and Place

(x1,y1),(x2,y2),(x3,y3), …

Space

CenturyLink Field

Traditional Geographic 
Information, OpenStreetMap VGI

+
Happiness, 
Confidence, 
Excitement

Place

+ Anger, Frustration, 
Sad Memories

Social Media VGISlid
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Geotagged 
tweets 

+ 
Sentiment 
Analysis 

blue = sad

(Quercia et al. 2012)

Slid
es

 fo
r S

pa
tia

l C
om

pu
tin

g M
OOC 

(B
y B

ren
t H

ec
ht)



positive sentiment
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VGI reflects the 
culture of its 
contributors

Certain cultural 
groups produce 

far more VGI than 
others

VGI tends to be 
focused more on 
certain cultural 
groups than on 

others
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Chocolate
(English)

דלוקוש
(Hebrew)

Chocolate
(Spanish)

Chokolade
(Danish)

Xocolata
(Catalan)

Čokoláda
(Czech)

Schokolade
(German) Chocolat

(French)

Chocolade
(Dutch)

チョコレート
(Japanese)

巧克力
(Chinese)

Czekolada
(Polish)

Concept = ChocolateSlid
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Single-language concept

Roggenmarkt (Münster)
(German)
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Chart 3
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Distribution of Languages Per Concept

Slid
es

 fo
r S

pa
tia

l C
om

pu
tin

g M
OOC 

(B
y B

ren
t H

ec
ht)



Hillbilly Jedi
(English)Slid

es
 fo

r S
pa

tia
l C

om
pu

tin
g M

OOC 

(B
y B

ren
t H

ec
ht)



Festival Internacional
 Chihuahua
(Spanish)

http://es.wikipedia.org/wiki/Archivo:Creel_Chihuahua_Mexico.jpg
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762 !

.......and.......

more Dieters
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7 - 285,662

285,663 - 571,318

571,319 - 856,973

856,974 - 1,142,629

1,142,630 - 1,428,284

Indegree Sum!
Polish Wikipedia
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Indegree Sums in the Russian Wikipedia

Indegree Sum!
Russian Wikipedia

ru_IN1001
9 - 317,115

317,116 - 634,221

634,222 - 951,326

951,327 - 1,268,432

1,268,433 - 1,585,538

Indegree Sum!
Russian Wikipedia
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56 - 1,397,105

1,397,106 - 2,794,154

2,794,155 - 4,191,202

4,191,203 - 5,588,251

5,588,252 - 6,985,300

Indegree Sum!
English Wikipedia
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56 - 1,397,105

1,397,106 - 2,794,154

2,794,155 - 4,191,202

4,191,203 - 5,588,251

5,588,252 - 6,985,300

ja_IN1001
10 - 629,319

629,320 - 1,258,628

1,258,629 - 1,887,936

1,887,937 - 2,517,245

2,517,246 - 3,146,554

Indegree Sum!
Japanese Wikipedia
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ja_IN1001
10 - 629,319

629,320 - 1,258,628

1,258,629 - 1,887,936

1,887,937 - 2,517,245

2,517,246 - 3,146,554

Indegree Sum!
Japanese Wikipedia
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26 - 162,558

162,559 - 325,090

325,091 - 487,622

487,623 - 650,154

650,155 - 812,686

Indegree Sum!
English Wikipedia
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0 - 23,971

23,972 - 47,943

47,944 - 71,914

71,915 - 95,886

95,887 - 119,857

Indegree Sum!
French Wikipedia
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0 - 23,971

23,972 - 47,943

47,944 - 71,914

71,915 - 95,886

95,887 - 119,857

Indegree Sum!
French Wikipedia
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MovieLens screenshot
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(Lam et al. 2011)
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wears a toupée
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ja_IN1001
10 - 629,319

629,320 - 1,258,628

1,258,629 - 1,887,936

1,887,937 - 2,517,245

2,517,246 - 3,146,554

Hillbilly Jedi
(English)
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Volunteered Geographic Information

! PROS ! " CONS " 
Very large data sets*

* in important special cases

Often easily 
downloadable and 

usable*
* subject to API limitations

Coverage biases

Unprecedented 
source of “platial” info

for both peer 
production VGI and 

social media VGI
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0!

5!

10!

15!

20!

25!

30!

Twitter Users per 
Capita!

Tweets per 
Capita!

Flickr Photos per 
Capita!

Foursquare 
Users Per Capita!

Foursquare 
Checkins per 

Capita!
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3.5x 
more in 
urban 
areas

5.3x 
more in 
urban 
areas

24.4x 
more in 
urban 
areas

2.0x 
more in 
urban 
areas

23.1x 
more in 
urban 
areas

Slid
es

 fo
r S

pa
tia

l C
om

pu
tin

g M
OOC 

(B
y B

ren
t H

ec
ht)



Slid
es

 fo
r S

pa
tia

l C
om

pu
tin

g M
OOC 

(B
y B

ren
t H

ec
ht)



(Chang et al. 2014)
see paper for details about pin categories and gender preferencesSlid
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http://www.pewinternet.org/2014/01/06/african-
americans-and-technology-use/
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VGI is neither an objective nor 
complete description of areas of 

interest!
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Volunteered Geographic Information

! PROS ! " CONS " 
Very large data sets*

* in important special cases

Often easily 
downloadable and 

usable*
* subject to API limitations

Coverage biases

Unprecedented 
source of “platial” info

Not all voices are 
equal
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Number of Contributions

Number of  
Contributors

Long tail contribution patterns in 
online communities:

power editors!
(produce large %s of 

the content)
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(Priedhorsky et al. 2007)

% of viewed words written 
by top 10% of editors

% of viewed words written 
by top 0.1% of editors
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Dr. Muki Haklay!
Professor of Geographic Information Science 
Dept. of Civil, Environ. and Geomatic Eng. 
University College LondonSlid
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Volunteered Geographic Information

! PROS ! " CONS " 
Very large data sets*

* in important special cases

Often easily 
downloadable and 

usable*
* subject to API limitations

Coverage biases

Unprecedented 
source of “platial” info

Not all voices are 
equal

Can be slightly less 
accurate

*
* although in most cases, it’s more 

than good enoughSlid
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Dr. Hecht says you’re (mostly) wrong!
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(Giles 2005)

Encyclopedia!
Britannica

English 
Wikipedia

4 serious errors4 serious errors

162 factual errors, 
omissions, and 

misleading statements

123 factual errors, 
omissions, and 

misleading statements
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(Reavley et al. 2012)

“ The quality of information on depression and 
schizophrenia on Wikipedia is generally as good 

as, or better than, that provided by centrally 
controlled websites, Encyclopaedia Britannica and 

a psychiatry textbook.”
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OSM is 
comparable to 

Ordnance Survey 
(OS) data 

(in many places)
(Haklay 2010)

Dr. Muki Haklay!
Professor of Geographic Information Science 
Dept. of Civil, Environ. and Geomatic Eng. 
University College LondonSlid
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vandalism!
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no more 
vandalism!
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Volunteered Geographic Information!
Spatial Computing – University of Minnesota
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Volunteered Geographic Information!
Spatial Computing – University of Minnesota

Learning Objectives
1. Know the definition and historical context of 

volunteered geographic information (VGI) 
2. Be able to produce VGI yourself! 
3. Understand the socio-technical systems behind 

VGI. 
4. Be qualified to assess the pros and cons of VGI for 

a given problem context. 
5. Technical Track: Be able to use VGI in your apps, 

websites, and other systemsSlid
es
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Wikipedia has revolutionized 
computing in two ways... 

Hugely popular with 
people
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Sixth most popular !
website in the world

[Alexa 4/2014]

#1 result for ~50% 
of searches

[Search Engine Watch 2012]

WP > WordPress + 
Twitter + LinkedIn

[DoubleClick 2011]
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Wikipedia has revolutionized 
computing in two ways... 

BRAINS of modern 
computing

Hugely popular with 
people
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http://wikibrainapi.orgSlid
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WikiBrain is a collaboration 
between…
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WikiBrain
Mission: Democratize access to Wikipedia data and 
state-of-the-art Wikipedia-based algorithms and 
technologies
Audience: Programmers with Java skills

Focus: Core data structures, artificial intelligence, 
natural language processing, spatial computing

Design goals: Fast, flexible, easy-to-use, extensible

http://wikibrainapi.orgSlid
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http://wikibrainapi.orgSlid
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