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Abstract

Although OpenStreetMap (OSM) is a widely used crowd generated spatial dataset, it can be difficult for novice users to enter data in a
way that conforms to those data already present. It is often the case however that it is these novice users who have a more invested need for
relevant data to be present within OSM, such as is the case with users with reduced mobility. In this paper is presented an approach which
allows novice users to contribute information which can then be used to enrich the OSM dataset. This is done via a two-tiered approach
whereby one user (the Observer) contributes a textual description via an Android app developed as part of a server-client web service. This
text is used to create OSM Notes which are then used by experienced OSM users (Editors) to update the information in the OSM. Using
such a method means that the collection and entering of information are the responsibility of the people who are more suited for the task —
collection for people who know what creates obstacles in the environment, and entering for those people who know how to update the OSM

dataset.
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1 Introduction

Creating data in Open Street Map (OSM) can be a challenging
task for novice users. Previous experience with mapping
events has shown that many new editors (people who enter
data into OSM) struggle to adapt to the OSM tagging
mechanism or are even reluctant to sign up to the service itself
[11]. In many instances however, it is important that the
person collecting the data is an “expert” in that they know
what they are looking at in the real world environment. One
example of such an instance is with regards to accessibility
whereby an able bodied person may not pay any attention to
the presence of steps on a footpath as to them it is only a
minor inconvenience to traverse. To a wheelchair user
however, such steps may prove to be an impassable obstacle
and thus would desire to have it depicted within the OSM. It
is likely to be a low occurring scenario where the wheelchair
user is an experienced OSM editor and can use existent tools
such as Vespucci (Android mobile app) or iD/JJOSM (OSM
desktop editors) to successfully describe the obstacle in the
OSM dataset. Therefore, it is desirable to provide a mobile
tool that allows the easy collection of information in the real
world which in turn can be transformed into OSM features or
attributes. The method proposed in this paper is to make use
of an already existing OSM service which allows the
submission of relatively unstructured information for use in
creating OSM data — the Notes service. Merging this with a
three part web service/mobile application allows
inexperienced users to contribute to the OSM dataset without
the need of learning the creation mechanisms.

The remainder of this paper is structured as follows. In the
next section a brief review relating to previous studies and the
need for data is presented. After that, the basic concepts of the
service developed are described followed by a detailing of the
system architecture. Finally, an example of the process
workflow for data entry and use is presented, and the paper
concludes with a summary.

2  Previous Studies & Need for Data

OSM is a crowd generated spatial dataset comprising of
numerous features. These features not only have a spatial
extent but are also described via key-value pairs known as
“tags” associated to them. These tags are free form in that
they do not have to follow a predefined ontology. Although
this means that the tagging procedure can be seen as easier, it
results in semantic interoperability issues [2, 6]. Such
semantic issues include vagueness and ambiguity introduced
by the personal perceptions of the recorder [1, 9]. Especially
in the case of novices who are new to OSM, the concept of
selecting an appropriate term to use to describe a particular
aspect of a feature can be daunting both because they may not
be aware of what tags are already in wide use, and that their
own perception of a particular classification may be different
to others. Besides the semantics, the geometry may be
difficult to handle for novice users, since this requires basic
understanding of and the capability to handle point, line and
polygon features in GIS like environments as present in
current OSM editors.

As discussed in [8], OSM has introduced the Notes system?!
which sits on top of the map and the main database and allows
novice users to raise issues in relation to data that is missing
or incorrect on the map. Its main goal is that of “encouraging
legitimate peripheral participation” [8: 4120], suggesting that
the primary use is to allow people who are not particularly
involved with OSM to enrich the dataset. Current statistics? of
the usage of Notes show that 77% of all ~500k opened Notes
have been closed indicating that active OSM contributors
manage to address the comments enclosed in them.

There are a number of mobile tools in existence which aim
at collecting OSM data, but an important factor in
encouraging participation is that the tools match the expertise

L http://wiki. openstreetmap.org/wiki/Notes/
2 http://resultmaps.neis-one.org/osm-notes
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and technical skills of the user who is attempting to contribute
data [4]. Therefore, many of these tools which rely on the
selection of tags may not be suitable for novice users. In [10]
an OSM data collection tool is discussed which was
developed for their study with the specific purpose of
collecting data relating to routing for disabled users, and as
such focused on items such as incline and crossings. One key
aspect of their methodology is that the data collected by the
tool is not directly inserted into OSM but is instead used in a
post-processing stage whereby the data collected is inserted
into OSM manually using tools such as JOSM. That process is
conceptually similar to the method proposed in this paper,
with the difference being that the post-processing stage can be
done by anyone with access to the OSM editing tools as
opposed to requiring access to the database used by the
collection tool.

Data in OSM can be used for a variety of applications
ranging from accessibility mapping (i.e. Wheelmap) to routing
systems (i.e. OpenRouteService). Within routing systems, one
particular topic that requires specific data is that of accessible
route planning. For example, people with reduced mobility
(such as wheelchair users) face obstacles in the environment
that able bodied pedestrians would not have a problem with.
These obstacles include steps, surface material and incline,
and can all make a route impassable to a wheelchair user.
Within the OSM dataset however, such information can be
sparse [3, 5, 7].

3  Basic Concepts

The basic concept behind the tool developed is to make it
easier for non-OSM users to contribute information that they
feel is important to include within OSM but without having to
work with the complex tools and structures that actually get
the data in there. By using the Notes service provided by
OSM those initial contributors simply need to provide a
textual (geo-located) description of what is missing or needs

Observer

Figure 1: The two-tiered architecture

to be changed and then this text becomes visible on the main
OSM page where experienced editors can use it to update the
dataset. This “two-tier” approach ensures that the individual
aspects of data collection and entry are left to the people who
are more experienced in them. Thus, this concept to a certain
extent decouples in-situ data capturing from the actual OSM
tagging processes.

Obviously, there are some drawbacks to the method
implemented. Mainly, it relies on two parties for the data
collection. This means that there is no guarantee as to the
temporal scale from which data is collected to when it is
inserted (indeed it may actually not get entered), as well the
possibility ~ for uncertainty to be introduced via
misinterpretation of the description provided in the Note.

4  System Architecture

The full tagging system that has been developed comprises of
three main components: a mobile app, a web-map interface,
and a web server. The mobile app focuses on the collection of
data, the web-map allows users to view obstacles that have
been recorded in an area, and the web server handles all
interaction with the database and OSM Notes service via a
public API.

41 Web Server

The web server is the core component of the tagging service
as it manages the storage and retrieval of obstacles, and the
communication with other service APIs such as OSM and
Mapillary. It runs on an Apache Tomcat platform with data
stored in a PostGIS extended PostgreSQL database. Data is
returned from the API in the GeoJSON format.

The primary function of the web server is to store obstacles
that are submitted via the APl and then to create
corresponding OSM Notes if suitable. The creation of

Editor l
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obstacles that are marked as temporary in nature does not
generate an OSM Note as those sorts of features are not
suitable for the OSM dataset (they can however still be
viewed in web map interface discussed later). Within the
design process, two requirements identified from discussion
with the OSM community were that the Notes should be
created from an account (Notes can be created anonymously)
so that the source of the information can be traced, and that
the Notes should be created from a centralized service as
opposed to being generated directly from the devices. The use
of a centralized service means that the creation process can be
modified or suspended easily at any point.

The secondary functionality is to provide access other
services such as Mapillary. Within the web-map interface
Mapillary tracks and images are shown to the user so that they
can be used to assist in the assessment of obstacle risk. To
speed up the display of this information and to reduce
redundant data, the web server implements an interface to the
Mapillary service. This interface collects data from Mapillary
based on parameters passed (such as a bounding area) and
then processes them before returning data to the client. This
involves clipping of tracks to view areas and reducing the
number of images returned.

4.2  Mobile App

As a primary data collection point for obstacles in the
environment, a mobile app has been developed for Android
based devices. It allows users to view obstacles that have been
recorded in their vicinity (as well as possible obstacles
obtained from OSM) and to record any new obstacles that
they come across. When recording an obstacle, they are asked
to enter a textual description, mark if the obstacle is temporary
(i.e. roadworks that close a footpath) and also provide a photo
of the obstacle if they wish. Once recorded, this information is
uploaded to the web server when the user chooses to do so via
an upload button.

The interface implemented within the Android app makes
use of the OSMdroid mapping library, GoogleAPI for
positioning, and the ActionbarSherlock library for adding
menu and icon based navigation. The app is provided in
English, German and Spanish languages which is changed
automatically based on the language set for the device.

4.3  Web-map Interface

The web-map interface is the primary location that people can
use to view obstacles within a particular area. The main
intended use is to allow people to assess whether obstacles
they may encounter will cause problems. To assist in this, the
user can view the information entered about the obstacle
(description, data of entry, imagery etc.) as well as Mapillary
images if available. Features from OSM are also shown that
may prove to be obstacles (i.e. steps and cobblestone
surfaces). In addition to being able to view data entered from
the mobile app, it is also possible to record new obstacles and
to mark temporary obstacles as removed from the
environment. The interface is deployed using OpenLayers and
standard web development techniques.

Figure 2: Android app interface (recording an obstacle)
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5 Example

For an example as to the workflow of the system, consider a
wheelchair user who is visiting a tourist area. Whilst
exploring they encounter a footway that has a very rough
cobblestone surface that they find difficult to traverse. In the
obstacle tagging app they create an obstacle with the
description “The footpath here is a very rough cobblestone
surface” and take a photo of the surface. Later on they also
encounter a footpath that has been closed due to building
works with the only way to get past being to drop down a kerb
onto the road and then go back up the kerb further down to get
back onto the footpath. Although this person is able to do that
in their manual wheelchair, they are aware that for electric
wheelchair users this is more of a problem. So again, they
open the app and record the obstacle with a description
“Building works have closed the footpath, and the detour
involves traversing a kerb”. They also take a photograph of
the kerb and mark the obstacle as being temporary in nature.
The user notices however that the location shown on the
device does not match their actual location (due to GPS
inaccuracy) and so drag the marker identifying the position of
the obstacle to the correct location.

When they return to their hotel they upload the obstacles to
the server using a WiFi connection. When received by the
server, both obstacles are stored in the database with their
images. The server uses the OSM Notes API to create a Note
on OSM for the cobblestone surface obstacle at the location
that the obstacle was recorded at. The text in the note
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comprises of the textual description provided and a link to
viewing the obstacle in the web-map interface so that the
image (if present) can be viewed. As the building work
obstacle was marked as temporary, no Note is created for that
but it is still stored in the obstacle database for viewing in the
web-map interface.

The next day, a wheelchair user also visiting the same
tourist location goes to the web-map interface to see if there
are any obstacles in the area. They see that a footpath has been
marked as having a cobblestone surface, but as they do not
mind a short distance of this surface they look at Mapillary
images on the web-map that are also present for the footpath.
After viewing the images they identify that the surface
continues for some distance and thus decide to avoid that
footway.

encountered in the environment via a custom made Android
mobile app. Data is entered into the OSM by Editors who
make use of this textual description which appears on the map
as a Note. By using such an approach, errors introduced can
hopefully be reduced as it would be more experienced OSM
Editors who edit the OSM dataset as opposed to the novice
Observers. The service decouples first hand data acquisition
from the translation into tags that are meaningful for OSM. In
addition, by raising the Notes in the OSM, the Editors in areas
may become more aware of the importance of mapping
particular aspects which affect the accessibility of places.

It should be noted that the use of this approach is not
without its shortcomings in the form of a delay in the entering
of data being entered after it is collected and the possibility of
introducing uncertainty due to vague descriptions provided by

Figure 3: Web-map interface
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Around the same time, an OSM Editor who has subscribed
to an RSS feed of Notes that are created in their local area
notices that a new Note has been submitted about the surface
of a footpath. Based on the description and imagery (accessed
from the web-interface through a link in the note), they open
their preferred OSM editor tool and add the
surface=cobblestone and smoothness=bad to the feature.
After doing so, they mark the Note as being complete and the
data is present within the OSM dataset for anyone to use and
view (i.e. routing services).
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6 Summary

This paper has presented a novel service which makes use of
the OSM Notes system to allow novice users to contribute
important information to OSM without the need to directly
edit dataset themselves. In the approach described, the
Observers provide a textual description of obstacles

Obstacle Info N 3 N /\ 2y A AT )
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Observers. The process of allowing two-way communication
between the Observer and the Editor is currently being
investigated as a means of reducing the latter shortcoming.

7  Future Work

The next stages of the service development is to perform an
analysis on data collection and entering as a means of
assessing the effectiveness of the technique. This will
investigate the number of obstacles that can be entered
successfully into the OSM via the Notes created, and the
temporal span from recording to insertion.

Also, the provision of two-way communication between the
Observer and the Editor via the Notes comment facility will
be investigated. It is perceived that allowing for two-way
communication will remove some of the data quality issues
introduced by misinterpretation of the information provided as
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the Editor will be able to ask for clarification from the
Observer.
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