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You wouldn't buy a car without 
knowing it's history........ 

Lois (looking at a used car Peter wants): Peter, this car has dents 
in it, and it's got a cardboard steering wheel.
Peter: Just a second honey.
Lois: And look, there's no engine! It just has a drawing of an 
engine!
Car salesman: But it only had one previous owner....James Bond!
Peter: I'll take it! 

http://en.wikipedia.org/wiki/There%27s_Something_About_Paulie



  

Using the History of Objects in OSM for 
analysis of users, contributions, and shape 
evolution - Overview

“Those who cannot learn from history are doomed to 
repeat it”. - George Santayana, Life of Reason 1905
● Why should we look at the history of objects?
● What types of patterns of evolution does the history 

reveal?
● Lessons learned – next steps
●

● Overall: To develop quality indicators for OSM data – 
by looking at OSM in isolation and understanding the 
dynamic nature of contributions. 



  

Let's start.. 

Flickr.com/peterm7



  

During it's beginings the OED used 
teams of Volunteers to collected words

1879: James Murray – appealed to volunteers to “report as many quotations as you 
can for ordinary words" and for words that were "rare, obsolete, old-fashioned, new, 
peculiar or used in a peculiar way."

Winchester, Simon (2003). The Meaning of Everything: The Story of the 
Oxford English Dictionary. Oxford University Press.



  

From Qingdao 青岛 To Huangdao 
District 黄岛区 

30th June 2011
4 years of construction..



  

OSM evolution is dynamic and keeps 
pace with societal development

July 5th 2011



http://orca.casa.ucl.ac.uk/~ollie/osmcompare/
Zielstra, D. and Zipf, A. (2010): 
A Comparative Study of Proprietary Geodata and 
Volunteered Geographic Information for Germany. 
AGILE 2010. The 13th AGILE  Guimarães, Portugal. 

Most analysis of VGI (and OSM) is 
performed on only a current “snapshot” 
of the data

The history of contributions, edits, etc in 
OSM is rather difficult and tedious to 
access at present 



  

Accesing the History of Things in 
OpenStreetMap

● Not just a simple task of making an API call...
● You really need: some time, some processing 

power, and no shortage of inspiration (or 
stubborness....)

● Full Planet.OSM history is one option
●

● In this research we have looked at a specific 
subset of OSM - “High Edit” features – those 
with approximately 15 or more edits (versions)... 



  

Martijn van Excel
slideshare.net/mvexel/dealing-with-historical-data-in-openstreetmap

● Full history dump is ~ 451 GB of XML
● 1.7 Billion node versions... 170 million way 

versions... etc...
● We need:

● A schema
● Ideally ... a History API



  

History Coverage - Frederik Ramm 



  

History Browser by Langläufer



  



  

Trame and Keßler (2010)

http://giv-heatmap.uni-muenster.de/

Heat Maps of 
OSM Activity

- potential for pattern
analysis of tagging
and contributions



  

Roick and Zipf (2011)

http://koenigstuhl.geog.uni-heidelberg.de/osmatrix/#

WMS for Germany

Hexagonal Tiles

Simple statistical 
Features of OSM
in hexagonal cells



  

Some visualisations of edit history of 
Wikipedia are appearing

● WikiDashBoard

WikipediaVIZ



  

Literature on collaborative project is 
now appearing in many domains

● Doan et al (2011) “What are the encouragement schemes E&R 
for contributors?

● Prasarnphanich and Wagner (2011) “Wikipedia articles are 
cumulative integrated products of co-authored contributions”

● Antin (2011) “people like the idea that Joe Schmo can edit 
Wikipedia but most are sceptical of Joe himself”

● Neilsen (2006), Heipke (2009) - “90% of users consume, 9% 
contribute sometimes, 1% constantly contributing”

● Foster-Smith & Evans (2003), Nerbonne and Nelson (2008) - 
“number of training hours, in-task support, education, profession 
are not predictors of data quality”



  

Analysis



  

World Top 1000 Edited Features
Centroids (Most Recent Version)

wget --no-proxy  http://www.openstreetmap.org/api/0.6/way/5045432/full 
-O ./xml/full/top500-5045432.xml

73 or more versions



  

Europe is the continent with highest 
concentration of high edit features



  

Within Europe – Germany OSM is 
dominant for high edit features



  

Honolulu



  

Bujumbura, Burundi



  

Fiji



  

Norway – Barents Sea



  

What do the top 1000 look like?



  

The OSM Editing World Champions
From Recent Planet.OSM

South W - JAPAN 
24770043 V400 

Lausanne, 
Switzerland
23381485, V323

South W - Japan
24761888 , V399



  
24770043

The Champion
● 3 editors 
● Start: 8-6-2008
● End: 5-1-2011
● One editor exclusively 

for first 398 versions!
● 10 Changesets
● Nodes: (278, 629,26)



  

24761888

Silver Medalist

● 1 editor 
● Start: 08-06-2008
● End: 12-10-2009
● One editor for all 399 

versions
● 7 Changesets
● Nodes: (444, 652,204)



  

Bronze medalist, but maybe actually 
gold medalist?

● 37 editors 
● Start: 21-03-2008
● End: 19-10-2010
● One editor created 

153 versions
● 149 Changesets
● Nodes: (444, 

652,204)

24770043



  

Example 1: 



  

Version 1:

"2008-11-18 18:15:01"

Nodes = 384

1 User

"created_by->Potlatch 
0.10fXXlanduse-
>forest"

28493686
Reckenerwald, 
Luxembourg



  

Version 2:

"2008-11-18 18:17:20"

Nodes = 504

1 User

"created_by->Potlatch 
0.10fXXlanduse-
>forest"

(2 minutes later)



  

Version 33:

"2008-11-30 17:58:51"

Nodes = 980

2 Users

"created_by->Potlatch 
0.10fXXlanduse-
>forest"

(12 days later)



  

Version 37:

"2008-11-30 18:07:42"

Nodes = 1057

2 Users

"created_by->Potlatch 
0.10fXXlanduse-
>forest"

(9 minutes later)



  

Version 121:

"2009-02-09 19:46:51"

Nodes = 1830

2 Users

"created_by->Potlatch 
0.10fXXlanduse->forest"

(~ 6 weeks later)



  

Version 122:

"2009-02-14 17:28:40"

Nodes = 1664 (-)

3 Users

"created_by->Potlatch 
0.10fXXlanduse->forest"

(~ 5 days later)



  

Version 130:

"2009-09-27 07:58:53"

Nodes = 1616 (-)

6 Users

""certification->FSC
created_by>Potlatch0.10f
landuse>forest
name->Reckenerwald""

(~ 7 months later)



  

Version 156:

"2011-02-02 07:50:16"

Nodes = 1571 (-)

7 Users

"certification->FSC
landuse>forest
name->Reckenerwald"

(~ 18 months later)



  

CURRENT!
Version 178

"2011-04-07 20:33:36"

Nodes = 1559 (-)

7 Users

"certification->FSC
landuse>forest
name->Reckenerwald"

(~ 2 months later)



  

Example 2: 



  

Version 5  "2008-01-22 18:35:26"
Nodes =1153
Users = 1
"created_by->Potlatch 0.6aXXname->WienerwaldXXnatural-
>woodXXtodo->This needs to be retraced.  I just did a quick 
sketch using Landsat."

OSM_ID = 22569777
near Pressbaum, 
Wien-Umgebung, 
Lower Austria



  

Version 21  "2008-09-05 09:19:57" (+ 8 months)
Nodes =2254
Users = 6
"created_by->Potlatch 0.10bXXlanduse->forestXXlayer->-
2XXname->WienerwaldXXnatural->woodXXtodo->This needs to 
be retraced.  I just did a quick sketch using Landsat."



  

Version 89  "2008-09-26 11:38:58" (+ 3 weeks)
Nodes =2663
Users = 10
"created_by->Potlatch 0.10bXXfixme->This needs to be 
retraced.  I just did a quick sketch using Landsat.XXlayer->-
2XXname->WienerwaldXXnatural->wood"



  

Version 90  "2008-09-26 17:19:51" (+ 5 hours)
Nodes =1175 (-)  - valid geometry now
Users = 10
"created_by->Potlatch 0.10cXXfixme->This needs to be 
retraced.  I just did a quick sketch using Landsat.XXlayer->-
2XXname->WienerwaldXXnatural->wood"



  

Version 90  "2008-09-26 17:19:51" (+ 5 hours)
Nodes =1175 (-)  - valid geometry now
Users = 10
"created_by->Potlatch 0.10cXXfixme->This needs to be 
retraced.  I just did a quick sketch using Landsat.XXlayer->-
2XXname->WienerwaldXXnatural->wood"



  

In the next sequence of versions... 
● Version 110;

"2009-06-17 21:47:00";
Users: 14;
Nodes: 1324;
Tags: "created_by->Potlatch 0.10fXXfixme->This 
needs to be retraced I just did a quick sketch using 
Landsat.XXlanduse->forestXXlayer->-2XXname-
>Wienerwald"

● Version 120;
"2010-04-27 14:03:14";
Users: 19;
Nodes: 679;
Tags 0;"NONE"



  

Version 122 CURRENT  "2010-05-30 12:07:10" 
Nodes =317 (-) 
Users = 20
NO TAGS



  

Example 3: 



  

Version 1  "2007-08-31 21:02:54"
Nodes = 88
Users = 1
"created_by->JOSM name->Rhein natural->water 
waterway->riverbank

OSM_ID = 4394710
The River Rhine
Düsseldorf
 North Rhine-Westphalia



  

Version 81  "2009-08-19 07:22:04"
Nodes = 496
Users = 23
name->Rhein
natural->water
waterway->riverbank



  

Version 154  "2011-05-26 21:27:17"
Nodes = 895
Users = 38
natural->water 
source->bing
waterway->riverbank



  

Version 159 (Current) "2011-05-27 19:32:47"
Nodes = 958
Users = 38
natural->water 
source->bing
waterway->riverbank



  

Additional Examples Online
● At my homepage
● Http://www.cs.nuim.ie/~pmooney/osm
● Or

● http://bit.ly/qVtY9H 

http://www.cs.nuim.ie/~pmooney/osm
http://bit.ly/qVtY9H


  

How names change over versions 
of history.... 

Austria (4771112, 3 contributors)
5 changes
"Raststätte Kapellerfeld"
"Autobahnraststätte Kapellerfeld (in Bau)"
"Autobahnraststätte Deutsch-Wagram (in Bau)"
"Raststation Deutsch-Wagram (in Bau)"
"Raststation Deutsch-Wagram"

England (24276789, 2 contributors)
7 Changes 
"Oakthorp Drive"
"Over Green Drive"
"Oak Thorp Cr"
"Oak Thorp Dr"
"Oak Thorp Dr; Broomcroft Rd"
"Oak Thorp Drive"
"Oak Thorpe Drive"

Scotland (4755815, 12 contributors)
5 changes . . 
"A199"
"Edinburgh Road"
"Milton Road East"

Scotland (23602699, 2 contributors)
5 changes . . 
"phenox cres"
"Phenoix cres"
"Phenoix crescent"
"Phenoix Crescent"
"Phoennoix Crescent"
"Phoenix Crescent"



  

Name tag for highway in USA

http://en.wikipedia.org/wiki/Interstate_44_in_Oklahoma



  

Street in Bordeaux, France

Checking on the ground required with local mappers to understand these changes



  

Highway Naming: I-25 and US-59 



  

24912668 Landuse tags 

Schwarzwald-Baar in Baden-Württemberg in Germany.

Landuse Tags or Natural Feature Tags:

These bring a beautiful but complex semantics problem to the surface

What is a wood? What is the forest? What is a meadow or a field?

Why do people tag the “same” features differently?



  

25934442: Landuse Example 2



  

Changing Landuse - Austria

http://www.openstreetmap.org/?way=9682620

Strange Rendering... 

Meadow is the only tag...



  

Summary of Analysis



  

Overall summary of our study of 
OpenStreetMap Ireland and UK

● Total of 220,779 edits
● England – 171,907
● Scotland – 21,931
● Wales – 13,825
● Ireland – 13,116
● There are 3084 unique contributors
● 25 users edited in all 4 countries
● 56 users edited all 5 chosen feature types
● Earliest contributions begin in May 2007



  

Germany (1) – OSM Database
● We biased our selection of features toward 

LANDUSE Total 10603 features
● Amenity 510, Highway 684, Landuse 6998, Natural 

590, and Waterways 1821
● Total Objects = 259,049, Consecutive Versions = 248,426
● Unique Contributors = 9325
● 234 (2.5%) Contributors edited ALL feature types
● Germany (2)  July 2011 – 16,681 contributors, 

67422 features



  

Visualisation of OSM sample of 
high edit features in Germany



  

Contributor effort 

AUSTRIA (1926 unique editors)
UK & Irl (3084 unique contributors)
Germany1 (9325 unique contributors)



  

One time “test the water” 
contributors are significant

● Contributors who performed ONE EDIT
● Ireland (30% - from 355)
● England (27% from 2505)
● Scotland (25% from 379)
● Wales (28% from 316)
● Austria (22% from 1926)
● Germany1 (27% from 9325) 



  

Contributions are mostly restricted 
to very low volume edits

● Contributors who performed 10 or Less EDITS
● Ireland (66% - from 355)
● England (58% from 2505)
● Scotland (61% from 379)
● Wales (68% from 316)
● Austria (74% from 1926)
● Germany1 (70% from 9325) 



  

Analysis of the time between 
consecutive edits to objects

Austria (3367 Objects – 45,369 consecutive versions)
UK + Ireland (10693 Objects – 206,843 consecutive versions)
Germany1 (10603 Objects – 248,426 consecutive versions)



  

Changesets could help reveal more 
accurate patterns of contribution

● England: 171,907 versions – top 5 changesets 
had (127, 267*,34,86,103) ways

● Austria: 135,010 versions – (89,16,76,86,75)
● Ireland: 13,116 versions – (17,10,15,35,40)
● Scotland: 21,931 versions – (56,14,24,45,28)
● Wales: 13,825 versions – (23,264*,3,10,12)
● Germany(2): 1,059,348 versions 

(2068**,2010,1200,147,730)
● Notes: * = user_id 91657, ** user_id = 5164



  

One time “test the water” 
contributors for changesets

● Contributors who created ONE CHANGESET
● Ireland (30% - from 355)
● England (26% from 2505)
● Scotland (25% from 379)
● Wales (28% from 316)
● Austria (27% from 1926)
● Germany2 (21% from 16,681) 

CONSISTENT WITH THE PERCENTAGES FOR 1 EDIT. … 



  

Patterns of higher contribution are 
similiar at changeset resolution

● Ireland: 10% (from 356) >= 100 changesets
● England: 12% (from 2505) 
● Scotland: 9% (from 379)
● Wales: 7% (from 316)
● Austria: 8.3% (from 1926)
● Germany2: 10% (from 16,681)
● World: 4% (from 661)



  

Tag “flip flopping” - highways
Austria (corr = 0.018, n = 395) UK and Ireland 

(corr = 0.14, N = 858)
Germany1
(corr = 0.29, N = 148)



  

Future Work and Outlook



  

Some future work
● Formalise the change description and detection 

model outlined here
● Writing some journal papers
● Web Application: for selected areas/features
● Application of Wikipedia quality models
● Collaboration with the OSM community



  

Development of a “Stability” metric 
for OSM features 

● #users, #versions
● #changesets
● #tags
● Tag changes, node 

changes, etc
● Geometry validity
● Overall lifespan



  

● Need history API/schema/something!
● OSM is a very different collection/update 

model – need alternative quality measures
● Geometric accuracy of roads/streets largely 

“solved” - landcover, polygons, etc are not!
● Shapes and tags change unexpectedly
● Who to blame? editors or editor software 

(Weber 2011)
● Our research supports the “Neis 35%” and the 

“Neilsen 90:9:1”
● Is there enough “work” to retain the mega-

contributors?
Photo: David Slater
http://bit.ly/lGd3Ea

OSM data is volatile ... So is History!
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