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Abstract: Commuting by car from home to work can be very time consuming. We have conducted a study to explore what people are
doing, and want to do, while commuting. People use their time in the car on a wide variety of activities with great innovation. There was
no unanimous activity that everyone wanted, rather a wide variety of activities were requested. Three different categories of activity were
identified which we refer to as mundane, vocational and traffic related. To demonstrate a possible IT service supporting commuters, a
prototype based on speech output and a simple input mechanism from a wheel was developed. This service moves sampling of music from
the conventional shop into the car. The prototype was informally tested with users, which resulted in a number of improvements.
Preliminary user results indicate good functionality, a comprehensive interaction interface.
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1. Introduction

Growing cities with company employees residing
outside the city centre often require that we
commute between home and work. This activity
becomes a daily routine, involving driving at the
start and end of each day. Consequently, many of
us spend time in a car or other means of
transportation. Therefore, one may deem time
spent on travelling long distances to work as
unproductive and wasteful. The environment
surrounding the car-commuter leaves much to be
desired in terms of supplementary activity in
addition to driving.

This paper explores the context of commuters
and potential 1T support to improve the situa-
tion. The challenge within the car context is to
provide the commuter with supplementary
activity using IT in a way that does not interfere
with safe driving. Hence, few ‘traditional’
settings where mobile devices or computers are
used can really be compared to in-car use with
regard to safety aspects. There is a long tradition,
both in the car and avionics industries, among
others, to design a safe and useful driver
environment. However, in this paper our purpose
is to explore how the car-commute situation can
be augmented with additional activity in terms
of interactive IT services, and not to study in-car
computer interfaces. A full evaluation of issues
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regarding the use of our application ShoutCar is
beyond the scope of this paper. This remains to
be further studied in the future work with
ShoutCar.

2. IT as a Component of all
Cars

Today there is some sort of embedded computer
in almost every car, but the use of these
computers is quite different from those we have
on our desks or in mobile devices. These
computers have a dedicated purpose in the car,
and we rarely notice that they are there as they
are embedded into the car and used to control
different features of the car, such as fuel injection
to the engine or the force applied to the brakes
in an anti-spin system. Some are more visual
than others, such as on-board navigation sys-
tems, but these are still dedicated in their task.

Recently, the use of computers in cars has
changed, with the appearance of services influ-
enced by the desktop computer. As in-car
computers become more available due to smaller
size, less power consumption and wireless net-
works becoming ubiquitous, we are convinced
there will be an explosion in the number of
applications for in-car use. Companies demon-
strate prototypes of general-purpose computers



(e.g. Sun and General Motor’s Java Car [1]), and
Microsoft and Clarion have already released a
product, AutoPC [2], a general-purpose compu-
ter running the Windows CE operating system.
When major car companies envisage the future
car, a general-purpose computer with Internet
connection is always included, but we rarely hear
what kind of applications will run on them. We
wanted to find some of these applications that
are of daily interest, but which do not directly
relate to driving.

Today, on-board computers are mainly used
for supporting the driver to perform the driving
task, e.g. indicating fuel consumption, giving
average speed, helping the driver to find the right
route. We wanted to move beyond the scope of
the actual driving task, and therefore decided to
concentrate on car commuters that do not need
the same support as other drivers, mainly because
they know their daily route by routine. For them,
the driving as such is no pleasure, and they would
thus be a suitable target group who would
welcome new kinds of services.

We wanted to explore the design implications
for services that would be of daily interest to
most car drivers and would run on a general-
purpose car computer. In this paper we present a
study of car commuters with the purpose of
finding out what they do in the car while
commuting, and what they would like to do.
Based on empirical data, an application aimed at
this group has been developed to demonstrate
one method of future use. We have developed an
application that provides alternative activity in
the car, although the full effects on safety and
interface use will need extensive experimenting
and testing.

Designing for in-car use is a new challenge for
computer-human interface designers and re-
searchers. Our main design criterion was to
keep it simple and well structured. To avoid any
visual disturbances, only audible feedback was
used. In the next chapter we discuss and reflect
upon related projects, cases and applications
relevant to this research. This is followed by a
summary of our research approach. Further, we
outline the context of commuting by car based
on data from our fieldwork. We then give a brief
presentation of our prototype system, ShoutCar.
After we have described our application, we
illustrate the use of this service with a scenario.
Finally, we discuss and reflect upon preliminary
results, findings and outline future work.

3. Related Work

Within the Human-Computer Interaction
(HCI) community, researchers have just recently
started to look at the design of applications for
in-car use. CommuterNews [3] is such an
example, where the Stanford Persuasive Tech-
nology Lab has developed a prototype for
presenting daily news stories in the form of
multiple-choice questions. The goal of Com-
muterNews is to actively engage the driver while
gathering news. This goal highlights an interest-
ing issue, the difference of traditions in interface
design. From a car designer’s perspective, the
goal of CommuterNews is questionable, as the
driver should not lose concentration on the task
of driving [4]. This makes the design of an in-car
application for a general-purpose computer an
interesting meeting point of HCI design and
Human-Machine Interface (HMI) design for in-
vehicle systems. Researchers from the latter
branch have a main objective: to make the car
and the transportation as safe as possible. On the
other hand, HCI researchers have other objec-
tives, such as more effective use, more pleasur-
able experience or ease of understanding [5, 6].
At first glance, these objectives can seem to be
contradictory, but in the long run the design has
to achieve objectives from both communities.
There is a long tradition, both in the car and
avionics industries, among others, to design a
safe and useful driving environment, and guide-
lines have been compiled as standards for these
kinds of environments [4, 7-11]. These guide-
lines range from common sense to rigorous,
precise statements. Until principles have been
developed in this new field, these standards
should be followed, but conflicts that arise should
be debated among members from both commu-
nities, and though this is not the aim of this
paper, others have started addressing these issues
[12].

Speech technology is already used for in-car
development, and is the most obvious choice of
interaction when ones eyes and hands are
occupied most of the time. The recommenda-
tions tell the designer not to use speech
recognition alone, other than for a restricted
range of non-safety functions [12]. This is mainly
based on the non-foolproof recognition rate of
the systems. However, studies of car phone
usability indicate better driving performance for
voice-operated services over hand-operated ones
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[13]. On the other hand, HCI research indicates
that spoken commands demand a higher cogni-
tive load on the user than hand input [14].
Studies of speech interfaces in cars have also
indicated driver distraction while using them,
but have not made a distinction between spoken
word and listening [15]. We have tried to address
this to some extent in our design by having a
tactile input device and spoken output.

Today, speech interfaces for computer soft-
ware have become mature technology, and are
an established media for interface design. Speech
technology has become easily accessible for
developers, and does not only exist in research
labs around the world. It is available for several
well known development platforms or operating
systems such as Windows [16] and Java [17].
Guidelines for developing speech-based applica-
tions can both be found from industry [18] and
academia [19-21]. Several commercial software
products use a speech interface, like Philip’s
FreeSpeech, and we can find these in almost any
computer store today. Speech interfaces are also
used in several daily services, such as phone-
based train-ticket booking or e-mail and message
access (e.g. VoxWay’s [22] or Wildfire [23]).
Both computer generated or pre-recorded voices
are used as output, e.g. phone banking or car
navigation. The quality of computer-generated
voices has reached a level that is quite easily
understood by most people, but pre-recorded
voices are still preferred if possible [18, Section
3.3.4]. Research indicates that spoken help is
beneficial in a vehicle over visual guidance [24].
Speech recognition for input is mainly used in
telephone-based services. Even though it has not
reached the same maturity as computer gener-
ated voices, it is used in products like Clarion’s
AutoPC [2]. On the other hand, a speech
interface, along with a more traditional car-
radio interface based on buttons and graphics,
allows the user to interact with the system.

4. Research Approach

The research reported in this paper originates
from the field of informatics, which constitutes
the exploration of information technology use. It
is a research perspective with a pluralistic
paradigm tradition, although the dominating
interest has been the creation and refinement
of system development methods. Recently, the
conception of informatics research has been
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framed as a design oriented study of information
technology use with the intention to contribute to the
development of both the use and the technology itself
[25], which has influenced much of the infor-
matics community. The information technology
studied has primarily been of a stationary nature
(e.g. desktop computers), but as mobile informa-
tion technology becomes a part of our daily life,
both vocational and mundane, a new field of
research has emerged, referred to as Mobile
Informatics. Hence, the focus within Mobile
Informatics is to study people in diverse mobile
contexts [26]. The rapid increase for IT busi-
nesses (handheld terminals with wireless net-
work connectivity) implies that use of IT is
changing towards increased mobile use. This
change applies to work related situations, the
way we travel to and from our workspaces, and to
more mundane activities.

This research is guided by a generic three-
phase research approach [27, 28]. Phase one is an
ethnographically inspired field study with the
aim of achieving an understanding of the
research context, inspired by ‘Quick-and-Dirty-
Ethnography’ [29]. This understanding will then
serve as an input for the second phase. Implica-
tions and input from this investigation are
reported in Section 6, where we describe and
discuss the context. Phase two is the design of a
mobile application or service based on the
findings in phase one. Before taking the design
into the third phase, where it is to be evaluated,
a number of design iterations were carried out to
identify and correct early problems. The evalua-
tion was carried out in the same context as phase
one. When discussing empirical work and studies
concerning the use of IT, ethnographical studies
are often mentioned and used. Observations can
be carried out quite easily at a distance with
approval from the participants. Given the fact
that car-commuters are distributed both in time
and space, it is hard for the researcher to actually
record the activities without accompanying the
driver in the car. During our empirical work, we
have learned that this is not the sole constraint
in studying the car-commuter. Socially the car is
a very private environment, especially for a sole
commuter. Hence, it is likely that if a researcher
was present, the privacy and time alone to reflect
upon things would be disturbed. As a result, on
the one hand we decided to conduct relaxed
interviews with the car-commuters out of the car



as one part, and on the other hand we discussed
car commuting in focus-group sessions.

5. Study of Commuters

To gain preliminary insights, a number of
commuters were invited to discuss their travel-
ling habits. More precisely, six participants were
invited, of which two were female and four male.
Their ages ranging between 25 and 65 and they
all lived near Gothenburg, Sweden. Most of
them spent more than 30 minutes travelling by
car between home and work. Eventually inter-
views were carried out with six other commuters,
of which two were female and four male, with an
age ranging between 23 and 40. Focus group
discussions and interviews indicated that people
are already carrying out a variety of activities,
such as singing and listening to music. The
participants were quite innovative about how
they used the time they spend in the car. It
provided an opportunity for relaxation, and it
was also a time to reflect. Some used their time
to listen to the radio, especially the news, as they
did not have time to read a newspaper in the
morning. One woman devoted her time in the
car to one of her hobbies; she practiced choir
singing and had a tape with her part. To use a
mobile phone was quite common, though some-
one hesitated to use the phone, as she did not
have a hands-free device installed. One man
used to call home to get a shopping list and then
pass the supermarket before going home. Some-
one else used a mobile phone to maintain his
social network, to keep in contact with friends,
specifically those who were commuting as well.

All participants expressed a dislike for rush
hours and traffic congestion. One man called
colleagues that he knew were 5-10 minutes
ahead of him to ask about the traffic situation so
he could contemplate an alternative route. To
have alternative road choices was quite common,
and the decision of which one to take was made
while driving based on the current traffic
situation. Someone had tried to use public
web-cameras [30] that monitored major junc-
tions, but by the time he got there the situation
had usually changed — mainly due to the fact that
he could only access these cameras in the office,
and it took almost 20 minutes to get to the
specific junction.

One of the most interesting findings is the
difference in activities when going to work and

Table 1. Categories of commuter activities

Categories Typical direction

of use

Examples

Vocational Read documents Going to work

Mundane Keep contact with Going home
friends
Traffic Related  Traffic situation at Both ways

a certain place

going home. Both from the interviews and
discussions, it was found that in the morning
when going to work people thought about work.
They used the time in the car to plan the day, to
call colleagues to synchronize and schedule
events. The activities were mainly work related,
and on the way back home it was more leisure
related, calling a friend or planning the weekend
(see Table 1). A remarkable comment from one
of the interviewees was that he had noticed a
difference when he was sharing the car with
colleagues. The type of activities were reversed:
on the way to work they talked about leisure (e.g.
what they had done the evening before), and on
the way from work they continued a discussion
that had started in the office, talked about a
problem that had emerged during the day.

When asking people about the kind of things
they would like to do if more or less anything was
possible, people still thought that a graphical
display was necessary to achieve most tradition-
ally computer related tasks, like reading a
document or taking notes, and thus believed
such tasks would interfere with driving. Explain-
ing that text could be read with the aid of a
computer-generated voice and that sophisticated
speech recognition existed today changed their
focus. Some asked for services like having the
news read, taking notes, reading books or
documents. Some participants said that they
would like to record spontaneous thoughts or
ideas. When discussing music with one of the
interviewees he expressed the lack of time to buy
new music. He did not have time to go to the
music store and sample music there as he had
used to do. Now, family and work took a lot of
his time, but he had enjoyed this activity.
Subsequently, he wanted to be able to do that
from the car and to be able to purchase music as
well.

One participant said that they would like to
know if friends or colleagues were in their car at
the moment, and if they were busy or not. If they
were not busy he would then be able to call them
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without disturbing them. This would be similar
to the awareness mechanism several different
instant messenger systems provide [31]. Another
idea was to be able to prepare or actually do the
daily shopping from the car, and then just pass
the supermarket to pick up the goods. Also,
reading and replying to emails was something
people thought would be useful.

There was a large diversity in the actions
people were already carrying out today, but also
in the services they would like to see. There was
no single thing that the majority wanted to have.
This emphasized the need for a general-purpose
computer where people install whatever services
they like. However, we have found that these
can be divided into three different categories:
vocational, mundane and traffic related (illu-
strated in Table 1). Examples of vocational
services would typically be information centred,
e.g. reading documents, taking notes. Planning of
activities was also found to be important. The
mundane part was mainly concerned with
communication, such as maintaining contact
with friends and family. The traffic related
services were situated in the commuting setting.
In this case, the driver did not need to find the
route. Instead he or she wanted decision support
on which route to take.

6. Context of the Car and
Commuters

In this section we give a brief outline of the
context that surrounds the car commuter based
on data derived from our empirical work.
Unlike many mobile settings [26], the car
context involves a great emphasis on safety
issues. This section aims to shed light on some
distinctions between rather conventional mobile
settings, where IT is used, and the car.
Research has shown how mobile phones and
other devices can influence safety [13, 32], and
most of us recognize how hard it is to remain
focused on the traffic when changing radio
station, hence the latest car models have car
stereo controls embedded in the steering wheel.
Also, speaking to someone over a mobile phone
has been proven to affect driving [33], and it has
been debated if driving while using a phone
should be forbidden. Several European countries
now have laws constraining the use of mobile
phones in a car environment. The use of a
mobile while driving may result in a fine, yet at
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the same time you are allowed to talk to
passengers.

Statistics [34] show that people spend quite a
lot of time commuting: the average Swede spent
65 minutes per day travelling between home and
work in 1999. In this paper, we have defined the
notion of commuting as someone driving a car
on a daily basis between home and work
spending approximately 60 minutes in total.
The commuter does not need help to find his
way — the road he takes every day is familiar, he
knows how to get from home to work and back.
He even knows such things as where congestion
usually appears. What he needs to know are
abnormalities and instant information, such as a
car accident with a traffic jam as the immediate
consequence. Information that is more static is
gathered over time through the experience of
driving the same way each day.

Tasks on a desktop computer are not limited
in time or by visual attention, but in the context
of the commuter he or she can only spend a
certain amount of time on one single task [4].
However, on the other hand, the road as such is
a meeting place. The driver meets and commu-
nicates with other drivers or people on and
around the road, i.e. sounding your horn at a
pedestrian or waving to the fellow car to go first.
The communication between drivers or others
within the vicinity of the road is described as
some sort of social interaction essentially to
achieve co-ordination [35].

7. ShoutCar Design
Limitations

Within the interviews a number of different
applications were suggested. The project, due to
time constraints, focused on a single prototype.
To be able to implement more services in the
future, we wanted one that had similarities with
other services found in the study to be able to
create a platform. Several participants had
mentioned that they used the time to relax,
which we found an appealing design challenge. It
is common for people to listen to music in the
car [36], and as one asked for sampling of music
in the car, we decided to develop a service that
would address this issue.

To be able to implement more services in
future, we deliberately aimed the design at a
platform level. As the car is such a different
usage environment, careful decisions on output



and input media had to be made. As noted
earlier, studies of car phone usability indicate
better driving performance for voice-operated
services over hand-operated ones [13], but on the
other hand, HCI research indicates that spoken
commands demand a higher cognitive load on
the user than hand input [14]. Studies of speech
interfaces in cars have also indicated driver
distraction while using these interfaces [15]. Our
conclusion of these results is that a sound output
only interface is the most feasible in a car, rather
than a system combining visual and audio
output.

Speech recognition today does not provide
100% recognition rate, and never will, especially
in a noisy environment such as a car [37]. Our
prime design criterion was to achieve a simple
and easily understood interface. The conceptual
model has to be easily understood [5], and the
input-manipulation direct [6]. Therefore, we
decided on having a simple mechanical wheel
as the only input device, and not using speech
activation. Although introducing yet another
control device into the car is not desirable [12],
one can imagine this device as the only control
device for a large number of services, as
envisioned by BMW and their iDrive [38].

Spoken help for the car stereo has proven to
be successful [24], and having audio-only output
for a music application was natural and mini-
mized the necessary eye-glances towards the
systems, thus providing a much safer application.
The application we have developed is called
ShoutCar, and it aims to provide the commuter
with an online music store that makes it possible
to sample music while commuting. By making
the service based on web pages, it would be easy
to change and develop other services such as an
email client or a daily news provider. The
following scenario describes a typical use-case

of ShoutCar.

8. Usage Scenario

Christmas is just round the corner, and as usual it
is a very hectic time for Lucy. But the holiday
will be nice and relaxing. Lucy would like to
have some new music to listen to during the
Christmas week, but there is no time to go to the
music store and listen to the latest albums.
Luckily she has just got a ShoutCar system
installed in her car, so why not give it a try? At
the office, just before leaving, she logs on to

ShoutCar using a web browser and looks through
the list of the latest albums. She finds a new
album by her favourite band, which she never
thought would do another release. Old memories
rush through her mind and she puts the album in
her virtual shopping cart together with another
album and two singles that appeal to her. Before
leaving for the car she logs out of the system,
which stores her choices until next time she logs
in.

After Lucy has joined the motorway and left
the most hectic parts of town behind, she starts
the car client of ShoutCar that automatically
logs her on to the server over the Internet (see
Fig. 1). With a small wheel placed on the
steering wheel, which can be rolled and pressed,
she can now navigate and select music from her
previous choices made in the office. These
choices are presented to her by a sound interface.
By rolling the wheel she moves upwards or
downwards through the menu hierarchy of
albums and tracks, and by pressing the wheel
she selects or activates the current alternative.
The different choices are read back to her via a
computer-generated voice, so her eyes do not
have to leave the road while she is using the
application. Actually, the car client has no
graphical interface at all. To eliminate distrac-
tion the wheel is placed at a position that is easy
to reach while driving the car, like the steering
wheel. Lucy selects one of the singles and starts
to listen to it. It was not quite what she had
expected and she moves on to listen to the next
one. This single is much better and she marks it
‘buy’ in ShoutCar by selecting the ‘buy’-menu
alternative for that single. Then the time has
come for her old favourite band. Suddenly she
realizes that she is at home. The music is so good

Fig. 1. ShoutCar prototype in a car with user.
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that she gets carried away. She must buy that
album and uses ShoutCar again to mark the
album before leaving the car and going inside.
On the way to the front door, she starts to plan
what albums she could listen to tomorrow, and
just before opening the door she takes a look at
the clock. Until then, she had not been aware of
the fact that the drive home took 10 minutes
more then usual due to traffic.

9. The ShoutCar
Implementation

The ShoutCar system consists of one server
application and two different clients to access
the same information stored on the server (see
Fig. 2). The server is a standard web server,
which accesses information about different CDs
from a database. The server also stores other
information such as the actual music converted
into mp3 and scanned covers of the CDs. One of
the clients is an ordinary web browser, and the
other is a specially designed audio client that
uses only audio for output and a very simple
input mechanism. The main purpose for using
two different clients to access the same informa-
tion is to use an appropriate client in the current
context. Browsing and selecting music requires a
lot of user interaction, and it is therefore
desirable to have as little as possible of this
type of interaction in the car. In a stationary
setting where one’s visual perception is not
occupied with other tasks, a traditional graphical
interface like a web-browser works quite well,
but not in a setting where someone is driving a

Webserver Web browser

Car client Speech
) engine

MP3
> player

Database €— Input
wheel

Fig. 2. The different components of the ShoutCar system.
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car and the most important task is to drive the
car safely.

Through the browser one can access the
website that could potentially be part of any on-
line music store (see Fig. 3). After login, the user
is presented with a list of the latest music, which
could be matched to his/her preferences, but for
evaluation purposes this was not necessary. From
this list of music the user can select any number
of albums that he/she finds interesting. These
selected albums are the ones that the user
accesses through the sound-based interface later
in the car. This pre-selection reduces interac-
tion, and keeps as much as possible of it away
from the driving situation. The web browser also
makes it possible to listen to the albums while
not in the vehicle. As this is not a commercial
product, we have not put any effort into solving
copyright or financial issues. At the moment, the
user can listen to any album any number of
times, but one could easily imagine in a
commercial scenario that the number of times
a user can access a certain album is restricted, or
the quality of sound is reduced.

The audio-based client is based on a laptop
running the software to which the input device
and the car audio-system is connected. The
laptop also has a wireless Internet network
connection that allows a 1 Mbit download rate
so the music can be streamed from the server. To
minimize the user interaction in the audio-based
8%
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listening
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'&] Dore

(2 Local intranat

Fig. 3. The web browser interface to be used in more
stationary settings.



client, only three types of inputs are possible:
navigate up or down in a menu structure, or
activate a menu item.

This type of input is performed with a small
wheel, which one can roll in two directions (up
or down) and push (activate). This input device
is manufactured from a normal wheel-mouse, like
Microsoft’s IntelliMouse that is taken apart and
put into a plastic box where only the wheel part
sticks out through a hole (see Fig. 4).

To generate a menu structure for the music,
the same web pages from the server are used.
Each URL or link becomes an element in the
menu, and the action for each element is
dependent on what the URL indicates. All
other text on a web page is supposed to be
guidance information to the user, and is there-
fore always read to the user each time a page is
accessed. The menu hierarchy has two levels: the
topmost is a list of the chosen albums, and the
bottom one is the tracks for each album (see
Fig. 5). Under each album is a list of the tracks
from that album. The wheel is used to move up
or down these lists, or to select or activate a
certain element by pressing the wheel. When-
ever the user navigates to a menu element, the
synthesized speech function is activated and the
menu text is heard through the speakers. When
reaching the end points, the top or bottom
position, an alert sound is played to indicate to
the user that he/she has reached the end.

The application is designed to run with Digital
Audio Broadcasting (DAB) as the data network
carrier. However, the protocol and DAB network
is still immature and unstable. Thus, we tried to
avoid network interference and disturbances by
not using the DAB network during the first pre-
evaluation period. This was accomplished by

Fig. 4. The small wheel built on parts from a mouse.

-

Track 1
Track 2

Album 1 »
Album 2 »

Track N
Buy this album
Back B

P

Track 1
Track 2

Album N

$ Up or Down

Track N
Buy this album
Back »

» Activate

Fig. 5. Navigating through the structure of the menus.

excluding the wireless networking capabilities.
Consequently, a laptop hosted both the server
service and client software.

10. Design Iterations

To fine tune the design of the audio interface a
number of design iterations were carried out.
Feedback on the interface was collected during
several sessions at different public fairs and
exhibitions, and in-between improvements
were implemented. At most 200 people tried
out ShoutCar on these occasions, where the
system was not used while driving, not even in a
car. However, these informal user tests provided
very useful information regarding the actual
interaction and structure of the application.
The users were initiated with a brief intro-
duction to the system, and its purpose and
functionality. Depending on the occasion, they
either accessed the web browser over the
Internet or directly from the laptop. After
selecting a number of albums they used the
audio client to browse and listen to them. By
standing next to the user and observing their
interactions with the system, the designers
gathered information about which parts of the
systems worked and what kinds of improvement
were needed. Several minor problems, described
below, were found that mainly related to the
audio client and how information was presented.
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The input wheel has distinct positions, but at
the same time it enables the user to pass several
positions instantly by rolling it further than one
position. Early on in the process it was realized
that this made the speech output queue fill up
too quickly, and it would take a long time before
the user’s current selection was located.

Therefore, the speech output had to be
interrupted if the user left a position. Without
interruption the user could not manipulate the
interface in a direct manner due the slow nature
of sound for transmitting information. Others
had also reported the need to interrupt speech
[19]. With interruption it became possible to skip
several positions to briefly navigate the lists, i.e.
a user who wants to reach the end quickly spins
the wheel a couple of times and waits until she
hears where she ended up, which usually was at
the end.

It was also discovered that it was important to
indicate for the user where in the hierarchy she
was. Changing the order of items helped the user
with this, and it was also possible to browse the
lists more quickly. Instead of just giving the
name of a track, the system first says ‘track’,
followed by the track index and the title of the
track. For albums the systems says ‘album’,
followed by the index of that album in the list
of albums, and finally the title. By always saying
either ‘track’ or ‘album’ first, the user knows
where in the hierarchy she is. With the following
index the user knows where in the list she is, and
thus can browse the list more quickly.

It was also necessary to indicate when the end
or start position of a list were reached, which was
achieved by explicitly playing a certain alert
sound. By making it easier to find either the start
or end of a list, it became a natural position for
functions like going up one level in the hierarchy
or marking an album as interesting to buy.

Another problem encountered that was not
possible to solve was that users sometimes found
it hard to understand the computer-generated
voice. However, a music album that was known
to the users was said to be easier to recognize,
even though pronunciation faults made some
titles or tracks very difficult to identify.

11. A Brief Evaluation

To get a preliminary indication as to whether
this kind of interface worked in a car setting or
not, and how a driver would experience the
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service, a small informal evaluation was con-
ducted. It was performed with only three people,
of whom two were male and one was female.
Their ages ranged from 24 to 28. The partici-
pants were given an initial description; pro-
ceeded to make the selection of albums, and a
laptop with client software was installed into the
user’s own car for a test drive. All the vehicles
had manual transmission. During the short drive,
approximately for 25 minutes in an area well
known to the drivers, there were also two
researchers present in the car; one in the
passenger seat next to the driver holding the
laptop with the car audio client. The input
device was connected to it and the driver
decided where to put the box with the input-
wheel. The researcher next to the driver assisted
him by correcting possible equipment errors and
by giving short instructions, if needed. The
second person sat in the back seat and took notes
on what questions were asked, and other
comments or observations of a uset’s actions
that were made during the session. He also
surveyed the test user’s behaviour with the
application with regard to different traffic situa-
tions. Afterwards, an interview with the partici-
pants was conducted.

None of the drivers who took part in the
evaluation had any problems in learning how to
use the wheel and the system. We observed that
at the beginning of a trip, the driver only
operated the service on straight roads or low
intensity situations. Further on, after using the
wheel for a couple of minutes, most of them
learned to operate it quite well, and eventually
managed it while manoeuvring around corners
and intersections. This was indicated by the
drivers, who said it was a bit strange at the
beginning, but once you understood how it
worked, usually after a couple of minutes, it
was easy to use, and they felt safe enough to use
it.

The drivers also stated that they found the
speech interface non-intrusive on their driving.
They claimed it worked much better then the
ordinary stereo, and they specifically liked the
feature that when left alone it remained silent.
Since the degree of attention that the driver can
spend on operating a service in the car varies
depending upon the traffic situation and other
surrounding factors, the ShoutCar system beha-
viour only gives feedback and output upon the
user’s initiative. This behaviour was much



appreciated in demanding traffic situations, and
the drivers claimed to be able to concentrate
fully on driving and totally ignore ShoutCar as it
was quiet and did not demand any attention.
Once the situation was taken care of, they could
continue where they had left off.

Our preliminary user results also demonstrate
that the wheel is easy to learn to control and to
recognize physically. It seems that just as drivers
learn the shape of the handbrake handle, one
can as easily learn the shape and behaviour of
the ShoutCar mouse wheel. One of the drivers
compared it with his remote control at home.
“You don’t need to look at the remote to know
which button to press. It was the same with the
wheel, but better since it was only one thing”.

12. Discussion

ShoutCar has been designed for the single
purpose of providing car commuters with alter-
native activities through interactive services
with the aid IT. Activities in the car not related
to driving can be questionable, but we believe
that carefully designed they can actually provide
safer driving. By involving the user to some
extent in a stimulating activity, we believe this
can prevent tiredness, and thus the driver is more
alert than while being drowsy. Also, both from
our own experiences and those of the users
involved, we have the demand of a large variety
of activities that can be carried out within the
car. We are convinced that when more general-
purpose mobile devices become ubiquitous, these
will also be used in the car, and therefore their
design has to be considered.

The design of the car interface can, of course,
demand too much attention from the user, which
is not desirable. Before the design of ShoutCar
we had already decided not to use any visual
information for the interface, as we believe this
demands too much attention. Our design has
demonstrated that a working application is
possible, even though the users requested im-
provements to the speech generation. While
evaluating a number of different speech activa-
tion systems, we experienced frustrating failures
due to poor recognition rates. The indications
that speech activation demands a higher cogni-
tive load than tactile input convinced us to use a
tactile system, even though one can quite easily
simulate a reliable working speech recognition
system. During the project we have come to

believe even more in tactile interfaces in
combination with sound output, mainly due to
its unobtrusiveness, though this has to be verified
by formal studies.

Regarding in-car application design, we be-
lieve it to be important to involve users in the
design through co-operative design, in the same
way that has proven to be successful both in
traditional HCI design and in the area of mobile
informatics. The users are experts in their
environment and, regarding in-car design, are
well aware of the risks of introducing more in-car
gadgets.

13. Conclusions and Future
Work

The scope of this article has been to explore the
possibilities of supporting and providing car
commuters with alternative activity, while driv-
ing with the support of IT. To accomplish this
we have studied and interviewed car commuters
travelling from home to work on a daily basis.
Based on our empirical data, we designed
ShoutCar, an interactive service for listening to
sample music. This service functions as a virtual
way of visiting the music store, choosing
potential albums for purchase. The car environ-
ment puts interaction issues at the fore, and our
preliminary user results show that the ShoutCar
service interface is easy to learn and operate. In
the design of the interface, we have taken the
high priority of visual attention on the road into
consideration, hence the mouse wheel. Other
important features are the speech feedback, and
that the system remains idle until the user
interacts with it.

Throughout this work we have documented
the room for alternate activities among car
commuters while driving that can be divided
into three categories: mundane, vocational and
driving related. The focus on the driving
commuter raises interesting design challenges
that we have pursued and investigated. Our very
preliminary results show that the control and
operation of an in-car service through a small
wheel interface simultaneous to driving the
vehicle does work. However, this of course
needs verification by rigorous usability testing
and extensive safety experiments.

Further evaluation of the system has to be
conducted before anything definite can be said
about its suitability. It is necessary to compare it
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with other forms of interaction, such as speech
activation, but preliminary studies indicate that
a tactile interface is superior to a speech
activated one. An extensive experimental
phase is also needed to refine the system. This
phase should include an exhaustive exploration
of safety issues regarding application use in a car
environment.
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