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ABSTRACT

Inspired by systems based on user generated content, we
have developed a prototype named OurWay, a collabora-
tive route planning system utilizing user feedback (rating
of route segments) to provide quality routes adapted to the
users’ abilities and needs. We report from an indoor exper-
iment where users in wheelchairs solved navigational tasks
with our prototype. Log data, observations, and interviews
serve as a basis for discussing the feasibility of the Our-
Way concept. We find that OurWay yields better routes for
all users with aggregated route segment ratings produced
throughout the experiment. However, ratings were largely
produced by each individual to accomplish a selfish goal,
namely that of solving a navigational task. In this respect,
rating can be seen as a by-product of use, rather than as an
intentional action on behalf of a community.

Categories and Subject Descriptors
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1. INTRODUCTION

In this paper we present findings from the second stage in
an ongoing project, OurWay, where the main goal is to ex-
plore navigation and wayfinding based on sharing the users’
experiences. The OurWay concept is comprised of mobile,
map based clients and a central server. The users are en-
couraged to evaluate and report the accessibility of locations
along routes suggested by the system. Based on the aggre-
gation of user ratings, the central server calculates the best
route between two locations.
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Information technology is fast, cheap, and precise enough
in terms of positioning to have become a valuable naviga-
tion aid. GPS navigators for motorists have become ubiqui-
tous, and it is natural to extend the idea to pedestrians and
other non-vehicle users. There is, however, a lack of data to
support pedestrian navigation, and this becomes even more
evident for users with mobility problems.

Some routes, even through buildings, will not be traversable
for a wheelchair user, e.g., if the proposed route is using the
stairs. A narrow elevator may fit a smaller wheelchair, but
not a larger, electric one. Carpets, thresholds and doors
are easily traversed for an able-bodied person, but may be
uncomfortable or render the route unusable for others.

As a potential solution to this challenge, we have proposed
a collaborative route planner. With OurWay, the users rate
segments of suggested routes in a collaborative fashion, to
provide traversable routes adapted to a groups needs and
preferences.

In the first stage of the project, we performed a proof-of-
concept evaluation. A combination of field work and desk-
top simulations produced indications of the potential of the
application [12]. In particular, we demonstrated that a rela-
tively small number of ratings from users yielded good routes
in an urban environment. Good routes, in the eyes of the
users, typically avoid obstacles, and favors locations with
positive ratings.

Our initial research focused on the algorithmic and tech-
nological aspects of the system, and thus left us with ques-
tions about how and why people would rate locations along
the suggested routes. Hence, we decided not to target Ul
issues, but rather focused on the feasibility of the concept.
More specifically, we wanted to shed light on the following
aspects of collaborative rating of accessibility:

Effectiveness: Given a small group of users in a close-to
real life setting, will their aggregated segment ratings
yield satisfactory routes?

Efficiency: How does the number of segment ratings, and
the efforts involved in producing them, affect route
quality?

Satisfaction: Do the users perceive the service as useful,
and how do they rate route quality?

A small experiment like this has obvious limitations in
terms of generalizability. However, we are confident that



answering these questions at a micro level will yield signif-
icant guidelines for further development and exploration of
the OurWay concept.

In the next section, we give a short outline of related
projects. The OurWay prototype is described in Section 3,
while research methods and experiment design are treated
in Section 4. Our findings are presented in Section 5 and
discussed in Section 6. We close our paper with some con-
clusions and directions for future work.

2. RELATED WORK

In our series of studies of the novel OurWay concept, we
draw inspiration and knowledge from several fields of re-
search and development. Early commercial efforts in pedes-
trian navigation include the pioneering DoCo-Navi [28] and
the later KDDI's EZ Navi Walk [17]. However, commercial
solutions are not frequently treated in the research litera-
ture. The major bulk of academic work touching on pedes-
trian wayfinding seems to be related to the domain of mo-
bile guides (see for instance the survey EU based projects in
[13).

Pedestrians are a highly diversified group, with respect
to abilities and preferences. Hence, the need for personal-
ized route planning, i.e., that the route planner adapts to the
user’s specific needs and desires, becomes obvious. An exam-
ple of personalized car navigation is found in [3]. Kawabata
et al., leverage context dependent data to generate opti-
mal pedestrian routes according to the user preferences [16].
Whuersch and Caduff remind us that pedestrians are not con-
fined to a fixed network of streets and sidewalks, and treat
routes as a sequence of waypoints [29].

In particular, when catering for people with mobility prob-
lems, the heterogeneity of the user group becomes a central
challenge when trying to devise navigational aids. As an
example of the scarce supply of work on this topic, Kari-
manzira et al., investigate the use of machine learning tech-
niques to generate routes customized for physically disabled
pedestrians [15].

As research on collaboration and recommender systems
has matured (such as [11]), little attention has been paid to
take advantage of these mechanisms in pedestrian naviga-
tion. An exception is McGinty and Smyth [21], using mul-
tiple agents sharing experiences to create a distributed case
based reasoning system. Another proposed approach is to
collaborate by sharing clues, either through direct participa-
tion [6], or indirectly through image annotation on wiki-style
maps [5].

A main prerequisite for computing personalized routes is
knowledge of the user’s preferences. Haigh et al., propose
that the user can rate routes in order to decide whether
to reuse existing routes or find alternatives in unexplored
territory [10]. Akasaka and Onisawa let the users classify
roads according to a detailed schema, use fuzzy measures to
derive the users’ preferences, and assign attributes to roads
based on detailed user input [1, 2]. Examples of explicit
pedestrian modeling are found in [25]. On the other hand,
Rogers and Langley claim that explicit user modeling may
be too resource demanding, and will give too few assurances
of accuracy to be worthwhile [24].

In the MAGUS project, a comprehensive level-of-service
(LOS') model for wheelchair users is developed, based on

IThe level-of-service concept is frequently used in vehicle

questionnaires, interviews, observations and physical mea-
surements of starting and rolling resistance [4]. The result-
ing system is a desktop application, aiming to assist new
users and enable better navigation for existing users, and as
a means for planners. However, Sobek and Miller point out
that the detailed LOS model would be extremely costly to
establish and maintain, and that the application requires too
much time from the users [27]. Based on these observations,
Sobek and Miller present an alternative system for route
planning for disabled pedestrians, called U-Access. They
propose simplified models of both level-of-service and users,
claiming that this still generate good results.

In OurWay the approach is even simpler. First, we allow
the users to organize themselves based on self-identification,
creating groups we can assume share abilities and prefer-
ences. Second, we let the users collaboratively generate a
simple LOS model based on ratings of edges in the trans-
portation graph.

Personalized routes, however for bicyclists, is also the fo-
cus of a project from Priedhorsky et al., [23], who rely on
the wiki approach to create a personal route-finding tool for
cyclists. Based on interviews, relating to a designed, but not
yet available service, users were significantly positive on the
issue of contribution, which is crucial for the sustainability
of collaborative systems.

Much of the research cited so far share a focus on im-
plementation and proof of concept, and the usability focus
is, if present, marginal. However, a significant strand of
mobile HCI research is concerned with design, implementa-
tion, and evaluation of mobile guides (see the five interna-
tional workshops on HCI in mobile guides, e.g., [8]). Some of
the applications in this category offer pedestrian navigation
and wayfinding functionality. However, the HCI aspects ad-
dressed in this field of research are mainly concerned with
traditional device interaction issues. In contrast, our main
focus is on the service level feasibility of the concept as such.

Last, but not least, we would like to emphasize the role
of available geospatial data in general, and road networks in
particular. The cost and complexity of acquiring necessary
underlying data for a navigational service are effectively bar-
ring creative and efficient applications development outside
the premises of the established commercial and governmen-
tal actors. Our project would not have been feasible with-
out the tools and services from the OpenStreetMap project?.
The impact of volunteered geographic information is elabo-
rated on by Goodchild in [9].

3. THE OURWAY PROTOTYPE

The OurWay prototype consists of a route planning server
and a client application running on a mobile phone. Addi-
tionally, a web based visualizing tool allows for retrospective
walk-through of the route planning activities, such as seg-
ment ratings and re-planning of alternative routes.

The server employs a standard A* algorithm to find the
lowest cost path between two nodes in a geographical net-
work. Feedback provided by users applies weight to edges
(route segments) in the network, thus providing the adapt-
ability in the system. In the current implementation, when
more than one rating exists for a segment, the most recent

transportation research, and covers aspects such as suitabil-
ity and efficiency.
’http://www.openstreetmap.org



one is used for the route calculation.

Multiple (potentially disagreeing) ratings for a segment
and the temporal aspects of some obstacles can be handled
in a number of ways. Our choice of a wiki-style approach
in the current implementation is rather arbitrary, and can
easily be modified. Time-based fading and average rating
values are two viable alternatives, and there is also potential
benefit in visualizing other user’s opinions in the map.

We have deliberately made the granularity of feedback
quite coarse; only allowing for three different ratings. Users
can choose among good, uncomfortable and inaccessible when
they decide to provide feedback to the system in the form of
route segment ratings. When taught how to use the system,
the users were explained that good could typically be applied
to a segment (part of a route) that stands out as better than
neutral. Uncomfortable was to be regarded as an obstacle
that is passable, but can be troublesome (say, a door opening
the wrong way), whereas inaccessible is an obstacle which is
not passable, such as a flight of stairs, keeping in mind that
our users in this experiment were situated in wheelchairs.

Previous outdoor experiments led us to choose these three
levels as opposed to, say, five levels, mostly because there
is too much individual variance to extract any meaningful
information from the extra two levels, and also because we
wanted to make the interface as simple as possible for the
user. We also suspect that keeping the number of choices to
a minimum potentially lowers the threshold for bothering to
rate a segment of a route.

Our previous OurWay experiments have been located out-
doors, which allowed for the use of GPS to position the user.
However, as this experiment was taking place indoors, GPS
positioning is not a viable choice. Neither was any other
indoor positioning system installed in the building, which
required us to implement manual positioning by the users
themselves. The user would look at the map on the screen,
and see her own position marked with a red cross hair. As
we moved around in the building, the user would “push” the
cross hair with the mobile phone joystick, much like point-
ing on a paper map with a pencil. In a similar fashion, the
user was required to select the current floor.

Today, the geographical networks which constitute maps
are not readily available. Google Maps is a well known exam-
ple, and most countries have local map providers and guides,
which are available via the Web. These services are not eas-
ily used as a point of departure for location based or context-
dependent mobile annotation applications, though, partly
because they generally only provide map images, and not
access to the underlying geographical network, and partly
because of the restrictive licenses under which the map im-
ages are made available. One particularly pertaining excep-
tion is the OpenStreetMap (OSM) effort.

OSM offers an open standard data format for describing
a geographical network, and there are suitable tools avail-
able to support the data creation and maintenance from a
desktop platform. The resulting network can easily can be
augmented with data from other sources; one example is how
we apply feedback from OurWay users to the geographical
network of edges and nodes. The geographic information
from OSM is made available under a Creative Commons li-
cense. The OpenStreetMap tools and infrastructure serves
as a starting point for the application we are describing in
this paper.

As might be expected, no geographical network existed
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Figure 1: Client screen shot

for the interior of our campus building. We chose to use the
OpenStreetMap tools for creating the network, and then im-
ported the network into the OurWay server. On the OurWay
client, a set of map tiles for each floor of the building was
installed as part of the application, requiring no fetching of
map images during use.

The client (see Figure 1) is capable of requesting from
the server a route from one node to another, and the calcu-
lated route is returned to the client and rendered on top of
the building map. The segment (edge of the transportation
graph) of the route closest to the cross hair is highlighted,
and it is this segment which is rated when the user provides
feedback to the system. For the purpose of this experiment,
six predefined tasks (comprised of start and end nodes) are
available from a menu in the client.

The mobile client has a basic set of functionality required
to cater for the specific research objectives of this work.
Hence, a thorough evaluation of algorithmic issues and the
user interface is outside the scope of this paper.

4. RESEARCH FRAMEWORK

4.1 Method

At this stage in the OurWay project, we are primarily in-
terested in shedding light on the feasibility aspects of the
concept. Thus, we are not particularly concerned with de-
vice interaction usability, but rather with the value of the
system in a close to real world setting, as perceived by real
users [20]. To achieve our goal, we employ an established
usability framework as a tool for discussing our findings.
We do, however, keep in mind not to expand the construct
beyond reasonable limits [22].

Practices for conducting usability assessment of mobile
applications is a frequently debated research issue. A recur-
ring theme of discussion is field tests vs. laboratory experi-
ments. In a comprehensive survey of mobile HCI methods,
Kjeldskov et. al., find a clear bias towards implementation
oriented approaches. Furthermore, in the cases where eval-
uation was on the agenda, the preferred setting was the lab-
oratory. They argue that this might inhibit future develop-
ment of the HCI field [18]. On the other hand, several papers
report that field tests, compared to laboratory experiments,
yield minimal added value, see e.g., [19].

In our case, the initial proof-of-concept evaluation was car-



ried out in a controlled field and laboratory setting. Thus,
to gain further insight, there was a strong call for targeting
users in a setting as close to real life as possible.

We finally settled on the case of indoor campus naviga-
tion for users in wheelchairs. In this setting, we were able
to create a realistic, dense and constructed environment, in
particular enabling us to study a significant number of op-
portunities for and instances of route segment ratings in a
short time span. We also decided on a traditional suite of
tools for data acquisition: data logging, observations on-the-
go, and semi-structured user debriefings.

As a vehicle for designing the experiment and structuring
the following discussion, we took advantage of the widely
adopted ISO definition of usability [14]:

The extent to which a product can be used by
specified users to achieve specified goals with ef-
fectiveness, efficiency and satisfaction in a spec-
ified context of use.

We specify the usability components, including criteria
and assessment tools, as follows:

Product: The overall OurWay concept, with emphasis on
the high-level functionality offered by the available client-
server based implementation.

Users: Our participants were confined, by us, to self-propelled
wheelchairs, thereby taking the roles of temporarily
disabled people.

Goals: Successful and comfortable navigation between two
given locations.

Effectiveness: In our case, to answer the fundamental ques-
tion “Does it work?”, we needed to investigate if the
aggregated annotations of a small user group yielded
satisfactory routes. To assess this, we compared data
logs of segment ratings from the users and statements
from debriefings.

Efficiency: Our main efficiency measure had two compo-
nents: 1) the number of location ratings relative to
experienced quality of the routes, and 2) the experi-
enced cost of producing accessibility ratings. Again,
data logs and debriefings were used in the analysis.

Satisfaction: Two main indicators were selected: 1) per-
ceived route quality, and 2) perceived overall usefulness
of the concept. We relied on debriefing statements to
shed light on user satisfaction.

Context: Self transportation between indoor locations, in
a normal working day situation.

A detailed description of the experiment is given in the
next section.

4.2 Experiment

The route planning experiments took place indoors, in our
30,000 m? campus building in Halden, Norway. The building
has five floors, and the geographical network for the building
is regarded as complete. The floor layout is quite diverse, as
can be seen in Figure 2. The experiment tasks were selected
to span the building from basement to top floor.

(a) Ground floor

(b) Second floor

Figure 2: Floor plans of the Remmen campus building

The participating users were given a wheelchair, and pre-
sented with a realistic scenario involving wheelchair use. An
accident which temporarily confines one to a wheelchair is
something anyone could experience, and this was the context
the participants were presented with. More importantly, the
light weight wheelchair and (after all) normal capacity of
the users made it possible for them to focus on the activi-
ties related to negotiating obstacles and providing ratings of
accessibility along the route.

The first participant started with a neutral network, with
no existing segment ratings. Thus, the first routes planned
only considered the shortest distance to the target, and not
the accessibility of the route segments. Later participants
enjoyed the benefit of ratings made by others during the
trials.

We chose six representative assignments which all the par-
ticipants were to complete. As an example, one of the tasks
was to get from the reception area to the student adminis-
tration offices.

Nine participants (two male, seven female, age from 29 to
60) took part in the experiment, with an average of about
two hours spent per person. None of the participants had
prior experience as wheelchair users. They were presented



Figure 3: User rating an inaccessible flight of stairs

with the scenario that this was their first day in the build-
ing in a wheelchair, suffering from broken legs after a car
accident.

Each participant was given a short tutorial on how to use
the equipment before we started. They were explained the
three levels of feedback available for them to use (good, un-
comfortable and inaccessible), and were encouraged to rate
segments of the route when they saw fit (see Figure 3). The
OurWay concept was explained, and they were told how
their feedback would influence the routes produced by the
system.

The six tasks constituted a round-trip of the building,
that is, task B started where task A ended, and task F
took us back to the start of task A. The start task for each
participant was chosen in a round-robin fashion. Each task
was presented for the user with a description of purpose and
destination.

After each task, a short debriefing took place. The par-
ticipants were asked to reflect on route quality, usefulness of
service and product quality, and asked how they would have
solved the task without technology.

The experiment coordinator took the role of assistant,
both for pushing the wheelchair and to assist with the mobile
technology when needed. The participants were encouraged
to give potential obstacles a try for themselves before requir-
ing help from the assistant. To complete the route planning
team, two observers made observations and secured photos
and video.

All accessibility ratings and route planning activity was
logged by the route planning server. This allowed us to
retrospectively inspect the routes and the feedback provided
by the users.

We are of course aware of the limitation of data occur-
ring “naturally” from an experiment such as ours, but as we
shall see, the artificial and directed setting of the fieldwork
contributes to strengthen the findings. The “purpose” of the
subjects involvement was to study the use of the application,
as a proof of concept and especially concerning the useful-
ness of the collaborative route planner. The subjects were
taught how to provide feedback to the system immediately
before their session, and so the aspect of functionality con-
cerning the input of ratings was very fresh. In other words,

O Inaccessible
O Uncomfortable
B Good

20
|

15
|

Ratings
10
1

3 4 5 6 7 8 9

1 2

Participant

Figure 4: Segment ratings over time

we tried to establish a temporal community of practice, but
as we shall see, this was soon neglected by the users.

A while after the experiments took place, we had a ret-
rospective walk through of the experiment with one of the
participants. We have used reflections from this user to shed
light on some of our observations during the experiments.

S. FINDINGS

We first present an overview of the accessibility ratings
provided by the users and some of our observations related to
rating practice. Then we present results from the debriefing
sessions after each task and reflections from the users about
the system’s usefulness.

5.1 Route segment ratings

We have, in previous work, established route convergence
as the point at which no segments of a given route does not
encourage further feedback. That is, there are no more abso-
lute obstacles to be avoided, and no alternatives are available
for avoiding the uncomfortable segments of the route [12].

Figure 4 shows the ratings created by the users. A total
of 65 ratings for 42 different route segments were produced
during the experiments; four good, 34 uncomfortable and
27 inaccessible. The first two participants did most of the
hard work, encountering 12 and 10 inaccessible segments
respectively.

Participant 3 met only one inaccessible segment, and the
fourth and fifth participants went through the tasks A-F
without experiencing one single inaccessible route segment.

Participant 6, familiar with the building, decided during
one task to rate a segment taking him through a door leading
into a hallway as uncomfortable, because he didn’t want to
go that way. By knowing the building and understanding
how the route planning system works, he was able to adapt
the route to his liking, in a way that “conflicts” with the
intended rating practice.

Due to a system bug, participant 7 was given a route which
traversed a flight of stairs, leading to the three segments
rated as inaccessible.

Although ratings of uncomfortable segments seems rather



unpredictable, there are some obstacles that received a fair
amount of “votes” from the users. In particular, segments
leading through two specific doors each were rated as un-
comfortable seven times; both doors are rather heavy and
especially difficult to traverse in the direction where the door
opens away from the user.

It is also worth noting that rating a segment as an absolute
obstacle and subsequently requesting an alternative route
gives an immediate reward (a new, better route), whilst rat-
ing an inconvenient segment requires a certain degree of al-
truism, since there is no direct benefit for the user. After
passing an uncomfortable segment, there is no need to re-
quest a new route. Even if a new route is requested, the
newly added rating would not influence the route from the
current location to the target since the obstacle has already
been passed by the user.

5.2 Observations

The two first participants experienced more obstacles than
the subsequent users, since the geographic network didn’t
contain any accessibility ratings to begin with. On average,
participant 1 and 2 provided between three and four segment
ratings for every new route they were asked to follow through
the building. Although they knew they were participating
in an experiment, they got quite irritated with the system
when the same type of obstacle, typically an inaccessible
staircase, appeared over and over again. When participant
1 on his way from the basement to the ground floor was sent
to a staircase instead of the lift, he was frustrated. This was
the fourth time that the system suggested a route where the
participant ran into an inaccessible staircase. In the previous
task he had rolled the same route in the opposite direction,
and he had used the lift to get to the basement. Therefore he
could not understand why the system had suggested another
and impossible route this time and he complained:

“The system knew I was going to the ground
floor. We used the lift to get here. Despite that,
the system wanted me to use the stairs this time.”

A bit resigned, he rated the staircase segment as inacces-
sible. This was unavoidable because it was the only way to
get an alternative route, which this time took him to the
lift.

When participant 3 completed his tasks, he had only run
into one inaccessible obstacle. All absolute hindrances rel-
evant to our navigational tasks were now identified. The
participants were enforced to rate inaccessible obstacles by
using the system (and complying to the experimental con-
text), however the system did not encourage them to rate
what they experienced as uncomfortable or good route seg-
ments. The only motivation they were given was an explana-
tion in the introduction to the project and the OurWay con-
cept, when they were told that their segment ratings would
be valuable for other users. What we observed was that the
participants were rating uncomfortable and good segments
occasionally and without any rational purpose.

For instance, participant 5 stopped to rate a segment tak-
ing her across a bridge between two sections of the same
floor, explaining to us that she felt it was narrow, although
she quite easily passed it in the wheelchair. The same user
also rated a segment through a door as uncomfortable, argu-
ing that the door was heavy to open (keeping in mind that
she had to do it from sitting down in a wheelchair without

mechanical brakes), but only after it had been emphasized
by one of the assistants that “Now, you can try this on your
own.” When returning by the next route through the same
door, the segment was rated as uncomfortable once more.

Working her way through the third route, however, par-
ticipant 5 finds the way easily and displays excellent spatial
understanding of a building that she claims not to know
very well. The way-finding application works well. Route
segment rating in order to enrich the underlying network
for other users seems, however, to have slipped out of scope.
She struggles for a while to get through another door, which
is a fireproof closure between sections and thus very heavy.
This is the biggest obstacle so far, yet she does not stop to
rate the corresponding route segment. The door in question
is one of the two doors which was identified as uncomfort-
able on seven occasions by different users. Coming back the
same way, on yet another route in the experiment, the door
is still awkward, however the user provides no feedback to
the system. Traversing a small incline in the corridor, which
she quite easily surmounted, she remembers that the appli-
cation accepts route segment ratings. Whilst rating the seg-
ment corresponding to the graded corridor she also retraces
her path in the map and rates the heavy door segment as
uncomfortable.

The participants were reluctant to provide ratings for any
other purpose than inducing the system to provide an al-
ternative route (and many more examples manifested them-
selves in the relatively small number of subjects that took
part in our experiment). They were focused on solving the
navigation task, getting from A to B, and not on sharing ex-
periences with other users of the system. When participant
1 had fought his way trough several unmanageable doors he
stated:

“I will not comment on this.”

He was neither obliged, nor motivated, to rate the segment
leading through the uncomfortable door.

5.3 Debriefing

After each completed task, the users were interviewed
about the route they had followed, and how they appre-
ciated the quality of the route, the usefulness of the service
and the quality of the product. They rated each of these as-
pects on a scale from 1 to 5 (5 being best), and were asked
to elaborate on their ratings.

5.3.1 Route quality

Figure 5 shows how the users reported the conceived route
quality over time. Surprisingly, the rating is relatively high,
even for the first two participants.

Often, the quality of the route is regarded as good, even
though the users in retrospect remembers inconveniences
along the route. The users justify this by assuming that
the route planner “knows best”, and that they have been
guided along the shortest path to solve the task in question.
Participant 6 gave a typical explanation:

“I think this must have been the quickest route
for solving this task. There was a narrow ele-
vator, and the white door in the basement was
heavy. I'll give it 4 for quality.”

The first participant in general showed a great deal of
enthusiasm for the concept, and this is reflected in his quality
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Figure 5: Route quality over time

ratings. Participant 2 was from the get-go rather engaged
from a wheelchair users perspective (she has at least one
family member who is a wheelchair user), and this shows in
her ratings. For example, after one of the tasks she asks:

“Is this a doorsill finder?”

The comment was given tongue-in-cheek, but it shows her
awareness of uncomfortable obstacles, perhaps also on behalf
of other wheelchair users.

Towards the end of the series of experiments, the com-
ments are generally more positive. The following quote
serves as an example:

“This was an efficient route. No obstacles en-
countered. Excellent!”

Still, the users often mentioned uncomfortable doors and
narrow elevators without letting this affect their rating to
any large degree.

5.3.2  Usefulness of service

The trend of the usefulness ratings is positive, as Figure. 6
shows. Even when compensating for the enthusiastic first
participator, the conceived usefulness correlates well with
the number of absolute obstacles the users meet during the
task routes.

The perceived usefulness is also, not surprisingly, linked
to how well the user knows the building. For instance:

“I could have done this myself, I know my way
around the building.”

Which leads the user to rate the usefulness to 2 for one of
the tasks.

Some users rated the usefulness of the system high on
some task because the route planner would lead them di-
rectly to a specific office, thus removing the need to ask
strangers for directions. Removal of uncertainty was also
appreciated by others:

“This was very useful, since the signposting [in
the building] is both sparse and in some cases

Avg. usefulness rating
3
|

Participant

Figure 6: Usefulness over time

plain wrong. It also takes me to the correct
floor.”

When thinking about usefulness, some users were imme-
diately taking the perspective of people not familiar with
the building. In some cases this lead them to rate usefulness
high, even though they say they could easily have managed
without the route planner since they are familiar with the
building.

On the other hand, the two first participants had to deal
with a network with no prior accessibility ratings, leading to
troublesome routes. Participant 1 reflected on the usefulness
of the service. He argued that it was unacceptable for a user
to be given inaccessible routes over and over again. He says:

“If it hadn’t been an experiment, I had just asked
someone to help me.”

Participant 2 expressed the same frustration after fulfill-
ing a troublesome route in the basement where she ran into
several obstacles. She was asked whether or not she could
have done it better without the technology.

“I would always mange to scream in order to get
someone to help me and push me over the thresh-
olds. And I could call the porter and my mother.”

Participant 1 further explained why he did not always stop
to rate uncomfortable route segments:

“[This is because] when I meet the same kind of

obstacle again and again [...] The seventh time I
run into a threshold which is too high to pass, 1
get fed up.”

6. DISCUSSION

The OurWay collaborative route planner is a prototype
in development. Our previous work indicates that the core
idea of a collaborative route planner is promising, and that
our simplistic approach with three levels of user feedback is
sufficient for rapid route convergence. What we set out to
do in this piece of research was to investigate the feasibility



of the concept, based on observations of a group of users in
an experimental setting.

By examining log data from the route planning exercises,
augmented with observations and interviews with the users,
we have established an empirical foundation for evaluating
the OurWay concept. Looking now at the lessons that can be
learned from our experiment, we structure the discussion ac-
cording to the analytic framework of effectiveness, efficiency,
and satisfaction, which was presented in Section 4.1.

6.1 Effectiveness

With previous clear indications that the concept could
work if “everybody play by the rules”, we wanted to see if it
could also apply when the users were not intimately familiar
with the inner workings of the system:

Given a small group of users in a close-to real
life setting, will their aggregated segment ratings
yield satisfactory routes?

By satisfactory routes, we refer to our definition of route
convergence, i.e., routes that do not encourage more user
feedback or has no more room for improvement in terms of
avoidable obstacles.

The answer is a clear yes, it does work. After only two
participants had completed their tasks, the route suggestions
produced by the system were practically free of absolute ob-
stacles. Given the size of the geographical network, this
was the expected result. In the longer run, and in an out-
side scenario, however, we would not expect this to be much
different. With the practices of segment rating remaining
the same, there is no & priori difference between an indoor
and an outdoor scenario. More interestingly, the route con-
vergence happens despite the users providing feedback in a
different fashion than we expected.

The general impression is clearly that en route, even within
an experimental setting where the users were encouraged to
provide feedback to the system, they are concerned with
getting to where they are going. This consumes all of their
intention and attention to the extent that even frequent re-
minders about the possibility of rating route segments are
ignored or forgotten.

Our attempt at creating a common rating practice with
a priori definitions of good, uncomfortable and inaccessible
route segments failed. Rather, the users demonstrate that
the only consistent type of segment rating produced is that
of an inaccessible location. Further, the rating of a segment
as inaccessible can be regarded as a by-product of the users’
selfish goal of solving the navigational task at hand.

In contrast to other community projects concerning user
contributed content such as Wikipedia and OpenStreetMap,
our users do not constitute a community of practice. Where
the builders of content in Wikipedia actively contribute in-
formation to reach the common goal of creating the worlds
best encyclopedia [7], our users create a common good by
being consumers of route suggestions, not caring about a
community goal of better routes for all.

Two contrasting implications for design stand out as inter-
esting in the future exploration of the OurWay concept: We
can hide the route segment ratings entirely from the client
application, camouflaging the feedback mechanism as a “re-
quest alternative route” feature. This would further distance
the user from the workings of the system, and effectively re-
move the possibility of establishing a community of OurWay

users. The alternative is to deploy the system in an ezisting
community of practice, where the participants already share
a common goal of mapping accessibility, e.g. in public areas
and buildings.

6.2 Efficiency

Next, we wanted to know how much it takes from the
participants to put the system into a state where it reliably
produces good routes:

How does the number of segment ratings, and the
efforts involved in producing them, affect route
quality?

It is clear from looking at the ratings provide by users
(see Figure 4) that our first two users did the hard work; 22
of the 27 ratings of inaccessible route segments were made
by these two users. As our observations reveal, they do not
think highly of the route planner the nth time they’re di-
rected towards a flight of stairs. In fact, repeated encounters
with obstacles of the same type is upsetting even the most
enthusiastic of our users. Despite the hard work and number
of absolute obstacles met, both participants still report pos-
itively about the system’s ability to find good routes. One
possible explanation is that of our nine users, these are the
only two that really experience the system’s capability of
adapting to user feedback.

Users need to concentrate in order to complete new and
demanding tasks [26]. Our users were mostly proficient
computer users, many even familiar with advanced mobile
phones or PDAs, but they had not previously been con-
fined to a wheelchair. Completing the task of getting around
in the wheelchair would thus demand their full concentra-
tion, and relegate the handling of the device into the back-
ground. We might speculate that proficient wheelchair users
would be more accustomed to handling the obstacles thus
presented, and that more attention then naturally would be
devoted to working with the OurWay application.

On the other hand, to handle the extra load of rating
segments, on top of the already challenging task of negoti-
ating physical obstacles in a wheelchair is pointing towards
the need for a non-obtrusive and simple interface design.
By removing the selection of rating values from the user
interface, and replacing it with a button for requesting an
alternative route, the perceived effort of contributing to the
system would likely diminish.

6.3 User satisfaction

The final research question regarded user satisfaction:

Do the users perceive the service as useful, and
how do they rate route quality?

Satisfaction from the perspective of the tools perceived
usefulness should intuitively increase as the number of non-
negotiable obstacles decrease. Our debriefing sessions sug-
gests that this happens as expected. However, as our two
first users clearly express, they would not have put up with
the efforts needed to use the system if this was not in an
experiment setting.

This is an indication that to get the number of segment
ratings “off the ground”, some sort of campaign could be use-
ful, which is perhaps easier to do in an existing community
of practice already engaged in accessibility assessment. How



well the user knows the building also affects the usefulness
ratings: people less familiar with (parts of) the building find
the service more valuable.

Interestingly, even when our participants rate the useful-
ness lower, they tend to think about it as a useful service
for others. This contrasts with the way users actually pro-
vide feedback to the system, as we have documented. Dur-
ing the navigational tasks, the users are mostly focused on
solving the task at hand, with little or no regard for other
users and their possible benefit from accumulated segment
ratings. However, when retrospectively thinking about the
system’s usefulness, they soon take the view of the system
as a collaborative tool, useful for “the invisible others”.

7. CONCLUSION AND FUTURE WORK

We have presented the OurWay prototype, and report
from an experiment where we assess the feasibility of the
concept in an indoor environment. We are left with two
main findings.

First, our previous indications that the concept of col-
laborative rating of route segments is valid are confirmed
through this study by users in a close to real life setting.
However, the users established a different segment rating
practice than what we suggested to them. In particular, we
find that the only predictable kind of rating is given where
the user must provide feedback in order to get an alternative
route from the system. This happens when a non-negotiable
obstacle is met.

Second, we have learned that the system works even though
the segment ratings are a by-product of using the naviga-
tional tool. The participants were not engaged in the idea
of building a fantastic route planner. They only rarely con-
sidered the benefits for other users when they provided feed-
back on the route segments. They were selfishly driven
by the aim of finding the trail through the building there
and then. This is indeed an interesting finding, since it
shows how the collaborative route system seems to work in
a sustainable fashion without a prior community of prac-
tice in place. The experimental context, where we encour-
aged the users to provide feedback to the system, and our
failed attempt at building a temporary community of prac-
tice strengthens the significance of this finding.

In summary, the concept of users rating accessibility of
route segments in navigation systems seems feasible. This
insight inspires us to explore the OurWay idea further, and
to try it out in a larger setting with more users and diver-
sified user groups. Allowing the technology to be used in a
proper real life setting over a longer period of time would
give us the opportunity to study usage patterns more closely,
and to further investigate the findings we present in this pa-
per.

Since the route segment ratings are mainly collected as
a by-product of usage, it would be interesting to consider
methods for automatically detecting that a user is diverting
from the planned route. Given that there are a number
of potential reasons why someone would stop following the
suggested route, this is not a trivial problem to solve.

Through our observations, we learned that in most cases,
the participants would not be aware of the other previous or
future users of the system. Raising the awareness of other
users and addressing issues related to trust and reputation
in this context is another area suitable for future research.

Measuring the effects of feedback granularity with respect

to route quality and willingness to provide segment ratings
seems to follow naturally from this study. A formalized soft-
ware simulation based on our understanding of how and why
users rate route segments can be a viable tool for this pur-
pose.
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