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Complex mappings 

3.3 Particles environment: complex mapping 
In two of the pieces, Jeu de modes and Songshan Mountain, we 
have applied a mapping strategy that we have developed over 
some years through the work with the Particles environment of 
the MC [1]. As implied by its name, the environment is based 
short sound objects with duration of less than one second (0.15-
1s.). These short sound objects are organized in sets, each 
defining  the  sound  “flavor”  of  one  single  environment.  The  
particles can then be played individually, but in most cases, 
they will form sequences or more complex sonic textures. Thus, 
the system could be characterized as a form of corpus based 
concatenative synthesis, with some similarities to systems like 
CataRT [4], but where the combination of samples is based on 
pre-defined musical criteria.  
 The basic idea behind this environment is that the localization 
of the user in the room orthogonal to the camera determines the 
choice of sound particle (Figure 2, reprinted from [1]), and that 
the QoA determines the frequency with which the chosen 
particle(s) are triggered. Together, these two basic features 
make up an environment that is highly intuitive, in that the user 
can feel and hear every movement, and when provided with a 
well-designed set of sounds, it can be very interesting sonically. 
However, with the goal of making the environment more 
organic and minimizing the feeling of static and repetitive 
sample playback, we have over the years made several 
modifications to the basic idea.  
 

 
 
 
 
 
 In the current version, the mapping strategy is a combination 
of one-to-one, one-to-many, and many-to-one (Figure 3).  Of 
the three parameters controlling the main mode of the 
environment, QoA clearly has the most complex mapping, 
affecting both the triggering frequency of the sound particles, 
overall gain and the sound particle envelope, in addition to 
affecting the random deviation of the choice of sound files.  
 

 
 
 

 Another factor adding to the complexity is that all of these 
parameters index a set of transfer functions consisting of break-
point tables, thus changing the behavior for different ranges of 
the parameters. For instance, we have taken care to let smaller 
gestural movements differ qualitatively from larger ones, so 

that for the former, one can often discern single particles, 
whereas for the latter the result resembles more a sound mass or 
cloud. Moreover, when standing completely still users will 
have access playback of single sound particles, what we like to 
call sensitives [1]. 
 The mapping of height to sound file transposition adheres to 
the conventions linking physical height and pitch.  This may 
seem naïve, but together with the sonic complexity created by 
the high number of sound files, it nevertheless becomes a 
much-appreciated feature that users relate to strongly while 
avoiding a banal sonic result.7 

3.4 Interaction affordances 
The interactive environments that we have composed in the 
three discussed pieces all have their particular affordances; 
certain potential action relationships between the qualities of 
the environment and capabilities of the user [14]. At the core of 
all three, however, is that the environments invite the users to 
move, and to feel that there is an overall correspondence 
between the size, amount or energy of movement and the 
intensity of the sounds.8 Hence, the environments afford 
exploration of a wide dynamic range of movements, from the 
tiniest eye blinks, to the most energetic leaps off the ground.  
 But, not all kinds of movements will sound equally good. For 
instance, keeping a relatively constant level of movement by 
walking around will tend to produce a continuous flow of 
sound that can be tiring to listen to in the long run. When the 
users try to shape intended gestures having defined beginning 
and ending with their body movements, however, the results 
tend to be sonically more interesting. Therefore if a user is 
listening to what she is playing, the environment will afford 
these intended gesturally shaped movements.  
 Moreover, the high sensitivity of the motion tracking 
hardware has enabled us to explore the active use of stillness as 
a parameter in the interaction. The sensitives in the particles 
environment suddenly makes stillness much more interesting 
than what is common in interactive environments, precisely 
because it is only by being completely still, and then move a 
little, that one can produce these single sound particles.   
 Lastly, for the two pieces applying particles, the 
environments also afforded aural exploration, since by moving 
in the room one would hear different groups of sounds. For 
some of our dancers who were used to moving to fixed music, 
learning to actually listen to the musical result of their 
movements took a bit of practice, but after a time they 
developed a sense of what sounded good in their ears and 
started to implement this in their structured improvisations. In 
other words, they developed a musical expressivity along with 
their bodily expressivity. 

4. THE MC – A MUSICAL INSTRUMENT? 
The MC differs from traditional musical instruments as well as  
DMIs based on the musical instrument paradigm in a number of 
respects. For one thing, musical instruments are generally 
played with the extremities: fingers, hands, mouth, and 
sometimes the feet.  Dance, it is said, comes from the center of 
the body, the solar plexus. Dance is based more on full-body 
movements, shifts of weight, swings, extension and contraction, 
angular momentum (turning or spinning movements).  The MC 
project concerns encouraging creative movement of all kinds, 
not just the accurate and task-oriented movements that we tend 
to think of when we think of musical instrument playing.  

                                                                 
7 See http://palindrome.de/motioncomposer for user statements. 
8 This is partly related to, but not the same as, effort, since it 

can actually take a lot of effort to stand completely still. 

Figure 3. Parameter mapping in Particles. 
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Figure 2. User localization orthogonal to camera 
direction is mapped to choice of sound particle. 
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Therapeutic Applications 
Relationship body-music 

L'effet de la musique:  „Les patients peuvent reconnaître la musique 
et réagir émotionnellement à elle, alors même qu'ils ne peuvent 
comprendre que peu d"autre choses" -- Oliver Sacks 
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Therapeutic Application 

•  Enjoying the imitation of movements"
"
•  From stillness to movement"
!
•  Improve movement control"
"
•  Increase of movement repertoire"
"
•  Improve memory of movement 

sequences and location in space"
"

!
!
!

Stimulate movement!
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Therapeutic Application 

!
•  Improvement of body self-awareness 

("I made this") and self-perception"

•  Increasing self-confidence ("I can do 
this")"

•  emotional /artistic expression through 
personification or else"

"
•  Empowerment"
"
!

Encourage free self expression!
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Therapeutic Application 

•  Equal footing with non-verbal 
communication (dance and music)"

•  Therapeutic settings with story-telling 
and role-play "

"
•  Improve communication qualities and 

attention to / perception of others"

•  Improve quality of life"
"
!

Allow Inclusion: working 
with groups!
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strategy. Instead of QoM determining the frequency of triggered 
sound particles, it accentuates a pre-defined rhythm made up of 
a smaller group of particles mapped to the user’s location in 
space. !e sound particles are also organized in layers, with each 
playing according to a sub-division of the underlying meter and 
emphasizing a particular frequency range through band-pass 
filtering. To create a more dynamic and responsive feeling, a 
total of seven layers are mapped with different linear functions 
so that they respond to QoM values. !us, so% movements make 
a few layers audible, whereas for large movements all 7 
subdivisions are active [2]. 

!us, we can see how there is no one-size-fits-all answer to 
the question of how to balance causal directness and low entry 
fee. Different implementation strategies as well as different kinds 
of music require unique creative solutions. 

One might ask why we do not use a “levels” approach, like 
the skill-based levels in a video game. We reject this model first 
because it introduces a degree of complexity that we want to 
avoid, and second for the reason that it implies a focus on be'er-
or-worse playing, instead of emphasizing individual creative 
expression.  

Having said this, there are plans to release a pro-version of 
the MC3.0, which may be of interest to professional artists. It 
will provide high-quality movement-derived data in a platform 
for defining one’s own musical environments.  

5 CONCLUSION 
While clearly rhythmic music is one of the easiest ways to get 
people engaged in a music-dance experience, ironically, rhythms  
also present large challenges for interactive system designers. By 
combining different strategies of body-mapping and rhythmic 
music, and implementing them with care, the authors have 
found that healthy movement can indeed be stimulated through 
such systems.  !e developers of the MotionComposer, a new 
product based on this general concept, are thus encouraged to 
continue working on rhythmic environments for future versions 
of the device. 
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filtering. To create a more dynamic and responsive feeling, a 
total of seven layers are mapped with different linear functions 
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One might ask why we do not use a “levels” approach, like 
the skill-based levels in a video game. We reject this model first 
because it introduces a degree of complexity that we want to 
avoid, and second for the reason that it implies a focus on be'er-
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While clearly rhythmic music is one of the easiest ways to get 
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also present large challenges for interactive system designers. By 
combining different strategies of body-mapping and rhythmic 
music, and implementing them with care, the authors have 
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such systems.  !e developers of the MotionComposer, a new 
product based on this general concept, are thus encouraged to 
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