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Abstract: Despite various benefits of walking, some peopielatk the motivation. In this paper, we
present musicWALK - an interactive musical applimatthat aims at enhancing the walking experience.
musicWALK generates music by collecting data refvio personal walking pattern and to the
surrounding environment. By allowing people todisto interactive music generated along their walks
we aid them to establish a stronger connection thigir surroundings. We hope that this will provale

stronger motivation for walking.
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1. Introduction

Walking, considered as a form of physical activjilgys a fundamental role in everyday life. Theadages of
walking are felt not only at a personal level, aisb at the level of the community as a wholejéld$ as diverse
as general health, commuting and environmentahsagiility [1]. Increasing health problems can Iieilauted

to the lack of walking. The US Department of Traovsgation Report reported a decline in the numbgpexfple
walking to work from 4.1% to 2.8% from 1977 to 20[2]. As we attempt to encourage walking, we must
recognize that we are dealing with a problem ofavéral change. The task therefore requires introdyu
appropriate change in environments where peoplsiarated [3]. Determining the location, timing,damature
of such change is a complex problem since we adinde with the complexities of day-to-day human
interactions. Multiple disciplines have therefortempted to address the promotion of walking inirigd
ergonomics, architecture and urban design, heatitpablic policy [4,5,6].

1.1 People, Walking, and Environment

Environmental features play a primary role in shggpeople's walking behavior [7,8]. Furthermore|kiva is
strongly associated with a subjective understandintpe surrounding environment and what it off@ls This
shows that what people think about their surrougsliis an important factor in shaping walking bebavive
believe that people's view about their surroundirgshaped by accumulative experiences that arm@ f
continuous interaction within the environment. br design we focused on enhancing the personalriexge

of walking by enhancing people's awareness of tebmas and their surroundings. In particular, we seho
interactive music as our medium to promote the ingllexperience.

1.2 People, Music, and Environment

As we considered different approaches to promatewtalking experience, music was of special interébis
was due to the close analogy we could draw betwealking and music: they both involve continuous

experiences and personal meaning associated wage texperiences. We were therefore interested tivéth



potential benefit by joining these two activiti€n the other hand, the experiences of walking &tdning to
music are fundamentally different. While walkingimgeractive and puts the walker in the proactiesifion of
the actor, listening to music is a passive expesgemhere the listener is an audience. We are threrd@fterested
in modern musical trends in interactive generatiwesic, which, in contrast to conventional pre-releat music,
is dynamically generated according to context. lerbdér's study, he considers the interactive rakatiip
between music and the listener in urban spaces [EO$tates that the interactive nature of modezdiancalls
for a fresh look at the potential of music [11]. Blgues that music can be interactive and genesatsarding to
people's actions and contexts, which re-positibesitusical experience from passive listening terattion. We
find this approach particularly appealing in ountxt of promoting dynamic, interactive experiendesthe
following sections we demonstrate our researchirigel that motivated our approach. We then explain o

design concept and conclude with the results ofpoeliminary evaluation.

2. Primary Research
We conducted an ethnographic observation and & fogmup to understand the relationship betweemvttiking
experience, music and environment. From the etlapdgc observation, we aimed to get a general itheata
how people walk and to define our target groupnithe focus group, we intended to get detailedrimédion
about our participants' walking behaviors.
2.1. Ethnogr aphic Observation
Our ethnographic observation was conducted in plaltiocations in Bloomington, Indiana, including W&
library of Indiana University Bloomington, a shopgimall, downtown streets and a cafeteria at vartimes of
the day. We spent 2 to 3 hours to observe peoplalking styles and the artifacts they carried ir docation.
The people we observed ranged from university sitsdi® adults no more than 70 years old. Theseradisens
helped us to narrow down the target user groupganérate a design concept. Our main findings were:

» For most people, walking is not demanding — peajeother things, such as using a mobile phone.

Individuals are more likely to look around whilegmée in groups are more involved in conversations.

« People have varied walking styles in different plor surroundings. For example, most of the peaptiee
mall tend to look around with little attention tieefr mobile phones, while people in the downtoweest

attend to their mobile phones more frequently.

* Many people aged 20-30 approximately used eleardavices such as music players. The most common

objects walkers had with them were bags, mobilenphpfoods, keys and musical players.
« People were aware of elements in their surroundéngh as other people, scenery and traffic.

From the ethnographic observation, we defined arget audience to be students, primarily betweear2D30,
who are face pressures in terms of both acadenhievsament and career development. We chose thigpgro
because we believed that they would greatly beffiefih the physical and psychological exercise thalking
affords. We found in the observation that studesetsmed to be relaxed when they walked along witkienu
players, which indicates walking and music can bmmon ways to relieve pressures. Our observatiso al
shows that this group is receptive for new thingsich means the design can be merged into theis lwithout

a lot of persuasion, this could be attributed &irtphase of life where they are exploring andrigeay new things

everyday.



2.2. Focus Group

After our observation we conducted a focus groufutther explore the walking behavior of graduatedents.
We sent out a university-wide invitation at Indiddaiversity and 6 graduate students from varyirggigiines
accepted our invitation for the 45-minute focusugroSince our focus group consisted of graduatgestis our
process can be said to be influenced by this useipg however it's safe to generalize these rebefamdings to
other user group’s like people aged above 30 ongeuthan 20. Our research findings were, firstjyeason’s
decision to walk depends on factors such as wedtieation, and time. Secondly graduate studentsetimes
walk for relaxation and are attentive to the walkamvironment, and sometimes prefer to walk toalisc new

things in their surroundings. Thirdly mobile phoresl music players were frequently used during inglk

3. Design Process
According to our findings, we drew three major gigs that helped us inform our design:
« Walking is associated with people's perception h&irt environment; the experience people have while

walking plays an essential role in shaping currealking activity and future intention to walk.

« Walking can be easily coupled with other simpleivitids to achieve different goals, such as

communication and relaxation.
« Interactive generative music has the potential thpa walking.

Based on these insights we concluded that the ctilgeexperience of walking, especially feelinge/aods the
surroundings, has been shown to play a centralingieople's walking behavior. We therefore apphea the
design with the goal of encouraging people to walkenhancing their walking experience through mmtéve
music. We focused on using music to representritezéaction between people and their surroundingskimg
the walking experience more attractive.

3.1. Design Concept*

Our design concept — “musicWALK” is a mobile phoagplication that generates interactive music farsis
while walking. The notion of “Interactive music” gefined as music that is dynamically mixed acaugydio
specified input factors. These factors depend erirtteraction between walking style and the envitent. The
five input factors we considered are: the frequenitsteps, walking speed, the stress of stepspwndings and
weather. These factors were chosen due to thedénpat in representing the specific situation wisemeone is
walking. Step frequency, walking speed and thesstid steps represent a personal pattern of walkdmgthe
other hand, surroundings tell us about the placereavithe users are, while weather counts for anatldting
environment condition. Music generated in our design be seen as having two layers. The first les/éne
background music that is dynamically generated rabeg to the aforementioned factors. This givesraise
fresh musical experience every time. For instarmmgple may experience the fast-rhythm pop music as
background music when they walk fast in a stredtjesthey may get peaceful and slow new age musienw
they walk slowly in the park. The other layer iséd on soundtracks chosen by the user. These sackalare
shaped by the five input factors and arranged thiéhbackground music. For instance, the sound twamkd

become faster or slower according to the walkirgesp while the beat of the track would not change.

! For audible illustration of the concept please iethe authors or download the audio samples here:
http://dl.dropbox.com/u/2152521/musicWALK_samplesaicWALK _audio_samples.zip
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Figure.l: musicWALK interface;

Figure 1 shows the main interface of musicWALK. Thp two bars show the current location of the swagks

of the device. The following five music notes reqmet the song tracks. The two circles on the scregresent
the two sources of music: the inner circle withyomhe music note shows the song track currentiggoplayed,
and the outer one with many music notes represimiamic background music. When the applicatiomistioe
background is automatically generated. User haoftien of listening to the background music ordy,can
choose a sound track by dragging the music notethr inner circle to interweave with the backgmbuA
PLAY button and STOP button are showed at the botad the interface. (a) corresponds to listening to

dynamically generated background music, while flovgs a track of choice mixed with the backgroundimu

3.2. Values

The main value of our design in providing intereetmusic is to encourage graduate students whpramarily
between 20 and 30 to walk. However music has noresteictions and this design could be effectivedther
user groups as well. It does not require usergnéitin since music is dynamically generated upoturah
interactions during a walk. Moreover, our desigovites our target audience the experience of prifay their
own music which is influenced by the surroundingiemment. Not only can our design promote people’s
awareness of their environment, but it also playsrechanging music that makes every walk a unique
experience. Our design is capable of incorporatigge factors into interactive music, making walkimore

attractive in not-so-pleasant weather.

4. Evaluation

In order to evaluate our design, we conducted dilityatest with 5 participants. We developed a @ap
prototype of application, along with some music,ckihcould represent the scenarios of our test. Gdability
test was made up of two main parts, one was faingeshe usability of the application, and the athas for
testing the musical experience during walking. Tdteer part was an improvisation of Wizard of Ozthoeal,
with a moderator playing the music according to wedking pattern of our participants. In the figgrt of
usability test, our participants successfully coztgdl 90 percent of the tasks, including openingathy@ication,
understanding the interface, navigating song tracksagging tracks and controlling the music. Bug th
beginning, some participants were confused abolectseg the song tracks. One participant was unable

distinguish the background music and the song trieckhe second part of the test, we asked thécpaahts to
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walk in the streets and to listen to some pre-&dr music that represented their surroundings.
80 percent of the participants stated that theiegidn could encourage them to walk in some cirstamces. 60

percent of them said that they would recommend friends to use it.

5. Conclusions

Our design aims at encouraging people to walk baeaing walking experience through interactive mugie
intend to improve the interface of our design igams to the suggestions of the evaluation, makireg
distinction of the background music and song traldarer. Moreover, we aim to provide a more enjtgab
experience to our users. In the future, we'd likeekplore the music experience of a group of peapie
incorporate the selections of music moods andunsnts in our design. Interesting as the idea woés have

the potential for issues of complexity due to petpsubjective experience, which we need to cdsefainsider.
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