
ABSTRACT
beatTracts is an interactive soundscape consisting of  
several elliptical zones each containing their own track of  
music. Only when a body enters a zone will a track play. 
Each track has been composed to compliment the other 
which enables a harmonious layering of  music. It is the 
beginning of  an exploration of  spatial audio storytelling.

Keywords: spatial audio, soundscape, vision impairment, 
audioception, motion tracking

1 INTRODUCTION

beatTracts began from a deep interest in performance 
and identity—how we perceive ourselves and each other 
and how we perform and interact with those perceptions.  
The research phase encompassed various outlets of  
identity exploration, one such being Anna Anthropy’s 
Dys4ia. The honesty, personal frustration and ability to 
evoke empathy exposed a personal fear of  the road to 
blindness, a very real part of  my own horizon.  Growing up 
and living in a world dominated by visual communication 
and expression, the road to blindness can be an especially 
traumatic and frustrating experience.  This was the part 
of  my own identity I decided to take further. 

beatTracts 
An Interactive Soundscape

beat /bēt/ noun
a main accent or rhythmic unit in music or poetry
tract /trakt/ noun
an area of  indefinite extent, typically a large one

Figure 1: title definitions 
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As with any disability, you learn to rely on the able senses to 
perceive the surroundings.  An experience without visual 
stimuli, beatTracts focuses on audioception (hearing) 
and a person’s movement to create the soundscape.  The 
number of  people and their movements determine the 
audio play, creating a unique sound performance in every 
instance.

2 EXPOSITION

2.1 KEY COMPONENTS
There are three essential components to beatTracts: a 
focus on audioception (hearing) over opthalmoception 
(sight), occurrence in real space and real time, and the 
interactivity among persons present. 

To achieve the soundscape, four tracts (i.e., large areas) 
are delineated (invisibly to participants), each holding 
their own instrument identity and positioned near its 
correlated speaker (see Figure 2). The identities include 
piano, percussion, trap, and synthesizer.  Within each 
tract, 2-3 elliptical zones of  varying sizes are arranged 
and each zone contains a single track of  music. The 
music tracks are continuously aligned in tempo to allow 
for a harmonious layering should multiple zones be 
activated simultaneously.

Though the space is expansive and free of  physical 
barriers each movement and change in population affect 
the dynamics and locations of  the sounds, including the 
instrument tracks, volume, and tempo.  



The experience shifts with the number of  persons present, 
either creating a focused exploration of  aural and spatial 
awareness or potentially frustrating maneuvering through 
a crowded room. Each draw from vision-impaired 
experience with the creation of  a new understanding of  
presence, wayfinding, and space.

2.2 Environment and System Setup
beatTracts requires a fully enclosed room of  at least 
900 square feet (or 30ft x 30ft). The room must be void 
of  light to enhance the perceived loss of  sight. Sound 
isolation and good room acoustic performance are key. 

A speaker or speakers are placed in relation to their tract 
to provide directional cues when their zones are activated. 
Each speaker’s audio cable is run along the edges of  the 
room and connected to the audio interface. The audio 
interface must have at minimum four outputs, one for 
each speaker used.  The audio interface is then connected 
to the computer.  A web camera (or other motion 
detection device) is placed above in a 2:3 ratio with the 
depth of  the room (i.e., 20 ft above ground for a room 30 
ft deep). This is also connected directly to the computer. 

2.3 System Parts
Six parts work together within the beatTracts system: 
camera, openFrameworks, Ableton Live, audio interface, 
speakers. The inputs are the number of  persons and 
their x,y location and the outputs are volume, tempo, and 

location of  different sounds (see Figure 3).

OpenFrameworks uses openCV to parse through the 
visual information detected by the camera. The camera 
sets an initial picture of  the space to use as a constant 
and with each new frame, the shifts in pixels against the 
constant are interpreted as blobs (or people). Once blobs 
are detected, several if  statements are run to determine 
the center x,y locations (centroid) of  each blob. If  
within a specific zone, the volume is calculated along a 
curve function and a message with the volume for the 
zone (or track) activated is sent via LiveOSC to Ableton 
Live (an audio program). Depending on the number of 
blobs detected (where one blob is equal to one person), 
a message with a specific tempo is also sent via LiveOSC
to Ableton Live. The greater the number of  blobs, the 
greater the tempo.

Figure 2: 3d rendering of tracts and zones

Figure 3: flow diagram from input to output
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At the start, a message to play all tracks at 0 volume is 
sent to Ableton Live. This ensures a consistent rhythm 
among all tracks for the duration of the experience. 

In Ableton Live, each track is given a specific number and 
routed to the output on the audio interface connected to 
their tract’s speaker. This will mean multiple tracks routed 
to the same speaker. 

2.4 Variants
To create the dynamic sound experience, two variants 
were implemented: volume and tempo. 

Because the perceived level of  loudness by the human 
ear is less a constant and lies more so along a curve, the 
volume had to be determined not by a steady increase 
in relation to the center of  the zone, but also along a 
curve. The equation for a plateau curve was adapted to 
include the variable radii and differences in distance from 
the centroid of  each blob. to the center of  the zone (See 
Figure 4).

original equation:  y = 

beatTracts equations:   a = (1+ radius)/radius
   x = b = distance(radius - centroid)
   
   volume = 

To deepen the aural cues for the number of  persons in 
the space at any moment, the overall tempo makes an 
incremental rise from 80 beats per minute (bpm) to 120 
beats per minute (or the normal tempo of  the current 
music tracks). This is to cue the other participants 
regardless of  whether a person is standing within a zone 
(and cueing more music volume). For 0-1 persons, the 
tempo is at 80 bpm; for 2-3 persons, the tempo is at 90 
bpm; for 3-6 persons, the tempo is at 100 bpm, for more 
than 6 persons, the tempo remains at 120 bpm. 

2.5 Solo Experience
As a solo participant the experience is intended to be 
much more focused, introspective and exploratory. No 
sound plays as the person enters the space. The space 

remains quiet, dark, open. There are no visual or aural 
cues to provide direction for interaction or movement. 
Feelings may be of  confusion, trepidation, curiosity and 
loneliness. The participant is meant to move through the 
space and come upon the zones by chance. With their 
movement, sounds are triggered and the person begins 
to understand that their presence is a trigger within the 
space. With speakers on the four edges of  the space, 
they become aware of  boundaries. Once the inputs and 
outputs are understood within the system, they become 
more confident in exploring and playing with the sounds 
in the space. 

2.6 Group Experience
The group experience is much more uncertain as it relies 
on the dynamics of  the group and how they choose to 
communicate (or not) with one another. The individual 
experience within the group context will vary person by 
person. Some may choose to remain observers, and use 
others’ movements to decipher the system mechanics. 
Others may choose to verbally cue each other with their 
own discoveries. And some may choose not to place effort 
in understanding the system and simply be entertained 
by whatever sounds are heard.  The confusion, possible 
frustration and loss of  control are mirrors to a visually 
impaired person finding their way in an unfamiliar context.

3 PROTOTYPES

3.1 BLIND MAN’S BLUFF
The initial prototype for a soundscape involved a game play 
experience inspired by Die Gute Fabrik’s Johann Sebastian 
Joust, “a no-graphics, digitally-enabled playground game 
for 2 to 7 players, designed for motion controllers such as 
the PlayStation Move,” and Robin Arnott’s Deep Sea, “an 
audio-only game [in which the] players don a mask that 
obscures their vision and takes over their hearing.”

The prototype was an adapted version of  the folk game 
Blind Man’s Bluff. There was one person “it” and four other 
persons they needed to tag. There were four unique (and 
invisible) music zones, each set with their own speaker,  
triggered by a person’s presence (i.e., volume increased 
when a person was within a set area and went back to 
zero when no one was present in the set area). The goals 
for the four players were to find each zone and have all 
play simultaneously. The person “it” was blindfolded 
and played the game just as you would Blind Man’s Bluff, 
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Figure 4: plateau curve equations for volume



this time able to hear aural cues from the different music 
locations. 

The errors of  the game in this play test were immediately 
notable. The music chosen for each zone was a complete 
song and when multiple zones played simultaneously it 
was a cacophony of  sound. Players were flustered and 
unable to work together and it became apparent that the 
variables and stimuli made it too difficult for the person 
“it.”

The key takeaways included:
 • the game play was not a necessary component;
 • the music needs to be simplified and complimentary; 
 • and the lighted space made the soundscape easily 
   understood, and therefore uninteresting.

3.2 IR LIGHT POTENTIAL
The second prototype was intended to occur in complete 
darkness, using an infrared (IR) filter in the PS3eye camera 
and a headband with IR LEDs on each person. Due to 
technical and time constraints, the second prototype test 
occurred in full light without the IR components. The 
different music zones were more audibly complimentary 
and participants enjoyed playing with the different zones 
and beats. However, the volume within each zone was 
often perceived as too low, with the center of  each zone 
(i.e., full volume) challenging to access.

The key takeaways included:
 • the IR mechanics were not necessary components;
 • the volume within each zone needs to work with less
   precise positioning;
 • and more variation in zones and additional zones would
   be more engaging.

3.3 GLOW STICKS
Follow-up tests and available space proved camera depth 
perception to be the biggest hindrance. To work within 
the space constraints, there was a need to minimize the 
blob size of  each person. The solution was to bring 
the experience back to darkness and use glow sticks as 
headbands on each person. This allowed for a much 
larger space to work within and the contrast between the 
dark and the glow sticks provided much more accurate 
readings.

Tests for group sizes of  1-2 were very successful in showing 
both the exploratory and playfulness of  beatTracts as well 
as enabling focus and comprehension of  the soundscape. 

Tests for groups greater than 5 persons showed less 
interest in expending effort exploring the space as the 
system seemed too vague to quickly interpret. 

The key takeaways included: 
 • the use of  glow stick headbands inherently changes the 
   nature of  the experience;
 • any visible objects or markings in the space may be mis-
   interpreted as visual cues;
 • tracts were too close to each other, and not given 
   enough distinction;

 

4 CONCLUSION
Technology is evolving exponentially, providing us with 
new experiences and new identities, primarily in a virtual 
or digital context. We have learned to seek an ideal through 

Figure 5: (camera view) spatial boundaries test in lighted 
room. Each circle represents one zone.

Figure 6: (camera view) glow stick headband reading test 
in the dark.

glow stick



a virtual identity and redefined the value of  presence in 
real space and real time. We have removed the pause, the 
reflection. We seek perfection and reject the inabilities 
and the disabilities of  ourselves.

beatTracts is only the beginning in an exploration 
of  presence and self, performance and identity- an 
experience that will continue to develop and learn from 
its own iterations.  My own vision impairment was the 
impetus and provided certain aesthetics for interpretation: 
exploration, discovery, aural awareness, confusion, 
frustration. However, there was dissonance between the 
components (e.g., use of  music and glow sticks) and the 
original concept of  the road to blindness.  As the progress 
to date has been successful in its ability to experiment 
and adapt within a base technical system, the next stages 
will shift from a technical focus to storytelling using the 
beatTracts system.
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