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Themes

✤ Immediate environment

✤ Electronic music instrument design

✤ Prototyping and group collaboration
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Membrane

• Touch-sensitive loudspeakers
• Controlled Feedback (Beatles’ I Feel Fine)
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Goals:
Make Portable Music

Create New, Collaborative 
Medium/Community

PSPKick :
A portable, unauthorized 
drum machine







     “Creative software like this amazing drum 
machine not only keep folks interested in your 
gear, but also help sell more units. So how about it 
Sony, wanna lay off the firmware updates designed 
to shut down homebrew apps?” -Roger Altizer



One-Bit 
Groovebox

a.k.a.

“BitBox”







One-Bit 
Groovebox

a.k.a.

“BitBox”



Exertion Instruments



Motivation
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Early Prototypes



Exertion Instruments
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Modules

Electronics Music Acoustics

Materials Craft



Generators
Stick-Bowed



Generators

String-Bowed



Generators

Slider



Generators: Future

2D Gantry Joystick



Rectifier
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Synthesizers
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Amplifier



Modules



Amplifier



Resonators/Bodies
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Fs=44100Hz
speed of sound= 346.75 m/s
Tube len: 1m
Tube diameter: 10cm

Oscillator fundamental frequency:
44100/608 = 72.5329

Frequency of low D: 73.4Hz

Predicted samples (error < 1%) 
44100/73.4 =  600.8174

Calculated resonance frequency of tube:
346.75/(4*(1+.06)) = 81.78066  Hz

Near match for Osc. Fundamental (11% Higher)
100*(81.78-73.4)/73.4

Predicted resonance note (E)
12*log(81.78/73.4)/log(2) = 1.87 = D+ 187 cents
  
Synthesizer Fs=11.111kHz

Frequency of updating Duty Cycle
11111/400 = 27.7775Hz

Number of steps in Full Duty cycle traversal:
65536/200 = 327.68 steps





Getting Acoustic Now:

Two octaves of notes



Getting Acoustic Now:
Predicting and Measuring Instrument Spectral 
Profile











Cajon, Daxophone, 
Electrophones
What Instruments are evolving now?





Clarflupet
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Conclusions

✤ Electronic music instrument design and practice 
can be rich and participatory.

✤ Rapid prototyping and group collaboration have 
huge potential.

✤ Surrounding environment/context is of utmost 
importance in music. 
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Engineering
Birdcalls



The Persistence of 
Musical Instruments

Musical Instrument Design
Parks
Performances
Plays
Game Shows

Hollywood Squares
Tiawanese Game Shows

Auth.
1100 Rise of Troubadours, Trecentos, trouvere 

(France), Minnesang (Germany) etc.

parallel historical ideas: Music history in N. 
African, Subsaharan Africa, Native American 

music, East Asian music, Pacific Southwestern 
Music, Science/Historical fiction music.



Wandering Music
Troubadours, Hobos


