
1 The OpenStreetMap Project
OpenStreetMap (OSM) can be considered to be a
‘Wikipedia of maps’. It is a crowdsourced global database
of topological information. The data are made available
free-of-charge under a flexible licence, allowing
innovative use. A number of maps of selected features in
the OSM database are available on websites, such as the
default map at http://www.openstreetmap.org – its
cartography being defined by a number of trusted
contributors, including the Society of Cartographers’
Chairman, Steve Chilton.

The project was initiated by Steve Coast in 2004,
with most early contributions comprising features in Great
Britain, particularly around London (Haklay, 2010). A
number of data sources have been used to construct a
comprehensive map and associated dataset of the country.
These sources are often raster-based, requiring manual
tracing and categorization in order to input the underlying
topographical features to the OSM database. Each source
has a differing contribution to the project, with varying
levels of quality, completeness, accuracy and coverage.

2 Sources of Data for the Project in 
Great Britain
The project goes to considerable lengths to ensure that the
data in the database do not have conditions which would
not permit re-use under the project’s standard licence.1 As
such, current products from Great Britain’s national
mapping agency, Ordnance Survey (OS), cannot be used to
create the data, with the exception of products released
under their new (April 2010) OpenData licence™
(Ordnance Survey, 2010). This is also true for Google Map
imagery or mapping, which is often based on data supplied
by commercial providers such as Tele Atlas or NAVTEQ.
OpenStreetMap contributors in Britain have compensated
for a lack of a standard base map by using a number of
different sources that are unencumbered under copyright
or available under a sufficiently flexible licence.

2.1 GPS Receiver Data
Data from GPS (Global Positioning System) receivers,
owned by a contributor to the project, can be considered to
be the ‘safest’ form of data capture for the project in terms
of copyright – the data being captured first-hand by the
contributor, rather than second-hand from an existing map
or imagery. When the project started, in 2004, consumer-
grade standalone GPS receivers, with a storage and
data-extraction capability, were becoming increasingly
affordable and there were a large number of models
available on the market. The data, in the form of ‘track
logs’, can be uploaded to OSM, via its website and the
resulting lines can then be viewed with other available
tracks, traced over using OSM’s online editor Potlatch, and
metadata, such as road names, added. 

The issues affecting the quality of this data are
numerous. These include multipath interference from tall
buildings, the fact that the contributors tend to be confined
to the edges, rather than centrelines, of streets, and the
variable accuracy and precision of the GPS units based on
the chipset inside and the number and orientations of
available satellites. The degree of error is hard to quantify
– metadata describing any known error is typically not
captured or made available.

An additional source of GPS data, which made a
significant contribution to the early central London road
network map, was a donation from eCourier in December
2005. This consisted of a large number of GPS traces
captured in their delivery vans as they drove around
London. Quite quickly, the ‘blank canvas’ of central
London began to take shape, providing a simple road
network from which other features could be aligned and
added iteratively.

2.2 Out-of-Copyright Maps
In Britain, Crown Copyright, which covers the Ordnance
Survey, expires approximately 50 years after the map is
first published.2 A number of key British contributors to
OpenStreetMap, including Andy Robinson, Richard
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Fairhurst and Steve Chilton, have arranged for their
collections of such maps – typically Provisional/First
Edition maps at 1:25,000 scale and Seventh Series and
New Popular Edition maps at 1:63,360 scale – to be
scanned and have allowed the resulting imagery to be used
as base-maps for tracing features into the OpenStreetMap
database. 

The quality of the scans is variable. In many cases
the base maps are low-resolution and have suffered from
paper warping or otherwise deteriorated over the 50+
years. The detail on the maps, however, is still valuable.
This is especially true for many rural areas because they
typically lack significant development over the 50 years,
have a wealth of often difficult to measure natural features,
and are unlikely to have active contributors on the ground.
As each year passes, more maps from these series pass into
the public domain and can start to be used as a basis for
further OSM contributions.

2.3 Aerial Imagery
An agreement with Yahoo! in 2006 allowed their aerial
imagery, as displayed on their own mapping service, to be
used to trace features in many countries. In Britain, many
large urban areas were covered, and significant time was
spent by volunteers tracing over what appeared to be roads,
onto the map, in order to quickly and effectively provide
widespread, if poor quality, coverage. The approach was
not without problems – roads in shadow could be missed,

phantom ones could appear, and barriers or cycle-only
gates were not normally visible, so the resulting data was
not ideal for road routing. However it acted as a simple
base map, from which contributors on the ground could
improve the quality, such as adding in road names and
other navigational features.

2.4 Data Imports
Bulk importing of existing datasets into the
OpenStreetMap database has happened for a number of
countries, notably in the U.S. (TIGER government data),
Holland (from A.N.D., a digital mapping data company)
and France (Corine land cover). Importing the data has the
advantage of direct addition of data, without the accuracy
loss inherent in any manual user tracing, although, at least
in TIGER’s case, the data quality was often quite low.

However, it is a contentious issue, particularly in
Britain, where much manual work has already been
undertaken before comprehensive datasets, e.g. the OS
OpenData products, have become available for use. Issues
regarding attribution of such datasets in the project have
also not been fully resolved, particularly as transition to an
alternative licence for OSM data is being considered.

One British dataset that has been gradually imported
into OSM is the National Public Transport Access Nodes
(NaPTAN) database from the Department of Transport.
Railway station and port coverage was already near-
complete, but few areas had bus stops comprehensively

48 SoC BULLETIN Vol 44

Figure 1 Screenshot of manually collected GPS traces superimposed on the corresponding OpenStreetMap data in east
London



included, so these were imported in from NaPTAN for
certain counties. A web tool, NOVAM-Viewer, was then
developed to manage manual verification of the locations
and metadata of the bus stops. Success has been mixed,
perhaps as many would not consider checking bus stop
information to be the most ‘glamorous’ of tasks, but
nevertheless it has been a useful addition, both for building
public transport accessibility into future routing products
and also for detecting some missing key roads – a series of
NaPTAN bus stops leading through a blank area on
OpenStreetMap is indicative of a very incomplete area.

While the community has not yet used OS OpenData
for significant bulk imports, and may never do (Amos,
2010), some experimentation has taken place with
importing building outlines from the OS Streetview®

product. This is a raster, but it is possible to write software
to detect building shapes, which have a distinct colour, and
turn these into objects for adding into the database. This
has been carried out in a few places as a demonstration,
including in the Isle of Sheppey. Additionally, the raster
imagery has been re-projected and ‘tiled’, allowing its use

as a base-map, similar to the out-of-copyright maps, for
manual tracing.

OS OpenData’s Meridian™ 2 product, a vector-
based dataset allowing for direct import into
OpenStreetMap, may also be useful to the project,
although it is designed mainly for use at 1:50,000 and
smaller scales, i.e. generally at a smaller scale for which
OpenStreetMap is intended. 

A third OS OpenData product, VectorMap™
District, appears to combine the best of both of the
previous two – being a vector-based dataset but with a
good resolution. Practical difficulties with the way the data
are made available, and the ongoing debate on the use of
OS OpenData vector data directly in OpenStreetMap, has
prevented its widespread adoption in OSM so far.

2.5 Walking Papers
One final ‘source’ of data that is worthy of note is the
Walking Papers website.3 This has been designed to aid
on-the-ground improvement of the map, particularly
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Figure 2 Screenshot of NOVAM-Viewer looking at NaPTAN bus stops in OpenStreetMap, south Manchester



adding points of interest (POIs), by printing a specific
rendering of the current OSM data, and even allowing
placement of resulting annotations and scribbles as a base-
map when adding the data into OSM using Potlatch.
Ultimately, surveying on the ground, by OSM volunteers,
results in the best and most up to date data for the project,
and this website aims to make the process easier. It has
been used at some of the recent ‘Mapping Parties’ in
London which are social events aimed to target and
‘complete’ a specific area by the simultaneous deployment
of a number of contributors.

3 Studies on Quality and Completeness
There have been a number of studies on quality and
completeness of OpenStreetMap. Looking at data quality –
specifically, how close the data is to what is on the ground,
or to authoritative datasets – Haklay (2010) performed a
‘comparative study’ of OpenStreetMap and Ordnance
Survey Meridian 2 datasets, focusing on motorway
alignments. It was found that where the equivalent features
existed in both sets, the OSM data was ‘on average within
about 6 m of the position recorded by the 80% overlap of
motorway objects between the two datasets’. (The analysis
was performed in 2008.) In a later study by Haklay and
Ather (2009), OSM data was again compared, this time
with Ordnance Survey MasterMap® Integrated Transport
Network (ITN) data, an equal-area grid-based comparison

of road lengths. It was discovered that ‘when A-roads, B-
roads and a motorway from ITN are compared to OSM
data, the overlap can reach values that are over 95%’ and
that ‘OSM is of better quality than Meridian 2’. The
authors concluded that ‘positional accuracy is satisfactory
for many applications. Attribute accuracy is also
satisfactory’.

Certainly the quality of OpenStreetMap data, in
many areas of the country, is often as good as that seen on
other consumer-grade online mapping websites. The
quality in an area depends on the care and enthusiasm of
the local ‘champion’ of that area, and so can vary widely.

When considering completeness of the map – the
proportion of certain classes of features in real life that are
included on the map – it is worth noting that it is nearly
impossible for a map of the whole of Great Britain to ever
be complete for popular features, simply because there will
always be a time lag when new features are added to (or
old ones removed from) the ground, before any map can be
updated to represent them. Completeness therefore again
is normally a comparative measure against an authoritative
source.

Haklay and Ellul (2010: 7–9) looked at the coverage
of OpenStreetMap in England, including roads and street
names. They found that in October 2009, ‘OpenStreetMap
already covers 65 per cent of the area of England, although
when details such as street names are taken into
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Figure 3 Screenshot of part of the Isle of Sheppey in OSM, showing automatically created building objects from the OS
Streetview raster imagery. The associated road network has yet to be added



consideration, the coverage is closer to 25 per cent.
Significantly, this 25 per cent of England’s area covers 45
per cent of its population’. They also noted a significant
affluence bias, with the more wealthy south-east of
England generally having a much higher completion,
indicating a likely demographic bias of contributors to the
project.

Peter Reed has performed a similar analysis in early
2010, comparing highway lengths, using information
made available from the Department of Transport (DfT),
with those in the OpenStreetMap database, on a county-
by-county basis. Only a few areas of Great Britain were
found to have a relative coverage of less than 50 per cent,
and some areas, including a few London boroughs, were
found to have a coverage exceeding 100 per cent – likely
due to service roads being included in the analysis, that
would not be included with the DfT data.

ITOWorld, a transport information company, has
produced a tool, OSM Analysis, that allows graphic
comparison of OpenStreetMap data with OS Locator™
data, another product available as part of OS OpenData.
The tool also has a leaderboard,4 showing the match
between OSM and OS Locator roads, broken out by
district or unitary authority. Because the match is
performed on the name as well as the existence of a feature
in the correct location, it is harder to achieve completeness,
and the proportion cannot exceed 100 per cent – the OS
Locator data is considered to be definitive and additional

roads in OSM are ignored. In rare cases where the OS
Locator data does not match with what is seen on the
ground, special metadata tags are added in OSM to the
affected roads. At the time of writing, four of 408 districts
are shown to have 100 per cent coverage, and 117 have
over 80 per cent coverage. The leaderboard ranks
Derwentside as the district currently with the lowest match
between OSM and OS Locator, with just 15 per cent of OS
Locator roads in OSM. The statistics are updated daily. 

The above studies all focus on roads as their criterion
for completeness and accuracy – a not unreasonable
emphasis, as OpenStreetMap is, as the name suggests, a
map of streets – although in practice any geographical
feature can be stored in the database.

4 Completing the Map – Tools and Efforts
The OSM Analysis tool, produced by ITO World, and
mentioned above, is an effective way of spotting missing
roads, incorrect road names and poor alignments with
respect to the OS Locator equivalents. It provides a
background map showing boxes representing each
discrepancy. This can then be compared with aerial
imagery or other sources, and the road corrected or added. 

One effective way to build and reinforce a volunteer
community around the process of completing the map in a
particular area, is to hold a ‘mapping party’. These are
social events where volunteers agree to spend a few hours
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Figure 4 Screenshot of ITOWorld’s OSM Analysis information, overlaid on a view of the OpenStreetMap data in East
London and highlighting some roads with missing names and incorrect extents



mapping a particular sector, or ‘cake slice’, of a town or
city, on the same day. The mapping activity is then
followed by a group editing session, where more
experienced participants can provide simple training. Such
mapping parties were key to starting the process of
completing cities such as Manchester, where a
‘Mapchester’ mapping party was held in May 2006.5 A
similar event was held in London in January 2007, and
several more occurred. The need for such broad-based
events is perhaps diminished now with the more complete
nature of the project in the country.

A variant of the mapping party is the ‘mapping
marathon’ – in London, a series of bi-weekly events has
taken place during the last few summers, typically taking
place on a weekday evening but otherwise following the
model of the mapping parties. The events have helped
build the large and active London community. The summer
series have progressively focused on roads, points of
interest and, most recently, building outlines.

5 A Word on Metadata
OpenStreetMap has a loose taxonomy – that is, there are
no rigid requirements on how a feature should be
described, but guidelines do exist. The community
proposes and documents the metadata associated with
features, known as ‘tags’ which have keys and associated
values, on the project’s wiki, but does not enforce their use.
However, in order for a user’s features to be automatically
picked up and appear on the ‘standard’ OpenStreetMap
map and other popular map renderings of the
OpenStreetMap data, the guidelines need to be followed. A
strong incentive for many users is to see their work appear
on the public map, so it is visible by the wider community
(Coleman et al., 2009), so the conventions are generally
upheld. As well as metadata specifically entered by the
user themselves, the user ID, date/time and editing
application name are automatically added to all features. 

6 In Conclusion
The OpenStreetMap project in Britain has had data input
from a multitude of sources in the last six years. The data’s
accuracy has increased as new and improved sources have
become available, mainly for use in tracing. The
completeness of the map, in terms of the road network in
the country, has also gradually improved although, for
many areas, there is quite a way to go. Simultaneously, the
volunteer community has continued to expand, the map
benefiting from the continued enthusiasm and diligence of
the contributors.

References
Amos, M. (2010) “Talk: Ordnance Survey Opendata”
OpenStreetMap Wiki available at: http://wiki.openstreet
map.org/wiki/Talk:Ordnance_Survey_Opendata
(Accessed 29/10/10)

Chilton, S., Fairhurst, R. et al. (2008) “Out-of-copyright
maps” OpenStreetMap Wiki (Available at:
http://wiki.openstreetmap.org/wiki/
Out-of-copyright_maps) Accessed 29 October 2010

Coleman, D. J., Georgiadou, Y., Labonte, J. (2009)
“Volunteered Geographic Information: the nature and
motivation of produsers” International Journal of Spatial
Data Infrastructures Research 4 pp.332–358

Haklay, M. (2010) “How good is volunteered
geographical information? A comparative study of
OpenStreetMap and Ordnance Survey datasets”
Environment and Planning B: Planning and Design 37
(4) pp.682–703

Haklay, M. and Ather, A. (2009) “Beyond good enough?
Spatial Data Quality and OpenStreetMap data” Presented
at State of the Map 2009, Amsterdam, The Netherlands,
10–12 July

Haklay, M. and Ellul, C. (2010) “Completeness in
volunteered geographical information – the evolution of
OpenStreetMap coverage in England (2008–2009)”
Under review in Journal of Spatial Information Science
as Article 35 (Available at:
http://www.josis.org/index.php/josis/article/view/35)
Accessed 29/10/10

Ordnance Survey (2010) “OpenData Licence Terms and
Conditions” (Available at:
http://www.ordnancesurvey.co.uk/oswebsite/opendata/
licence/docs/licence.pdf) Accessed 29 October 2010

Biography
Oliver O’Brien is a researcher at the Centre for Advanced
Spatial Analysis (CASA), a multi-disciplinary research
group at UCL. He works on the GENeSIS (Generative e-
Social Science) project. In his spare time he is a keen
contributor to the OpenStreetMap project in London, and
organizes and competes at orienteering races. He has
developed OpenOrienteeringMap, which creates simple
orienteering maps from OpenStreetMap data.

Notes
1 Currently a Creative Commons Attribution Sharealike

licence; the details of which can be viewed at
http://creativecommons.org/licenses/by-sa/2.0/

2 The actual date of expiry is 50 years after the end of
the calendar in which the map was first published (not
counting reprints). Maps reprinted with substantial
corrections may be considered to be republished. 

3 See http://walking-papers.org 

4 See http://www.itoworld.com/product/data/osm_
analysis/summary 

5 See http://wiki.openstreetmap.org/wiki/Mapchester 
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