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Figure 3 - Raina - Robotic Rainstick
4.3 GanaPatiBot

The GanaPatiBot is the re-engineered successor to the
MahaDeviBot (described in section 4.5). Each drum is
equipped with a multi-solenoid striking system, allowing
a variety of sonic textures as well as increasing roll
speed. GanaPatiBot also has a series of shakers,
noisemakers and wood slappers to add various textures of
sound to the Machine Orchestra’s palette. In addition,
two speakers are attached to the backside of the
GanaPatiBot in a propeller powered Leslie-like system,
which plays sounds and drones from an iPod Mini.

Figure 4 - GanaPatiBot Leslie Speaker (left), Tri-beating
Drum (right)

4.4 Robotic Reyong

The reyong is a series of upside-down metal pots
suspended on a frame used in Balinese gamelan.
Influenced by Eric Singers Gamelatron’, we designed a
7-armed robot to perform a reyong using simple push
solenoids.

Figure 5 - Robotic Reyong (left), Gamelan (right)

2 http://eamelatron.com/
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4.5 MahaDeviBot

The development of the MahaDeviBot serves as a model
for various types of solenoid-based robotic drumming
techniques, striking 12 different percussion instruments
gathered from around India, including frame drums,
bells, finger cymbals, wood blocks, and gongs. The
machine also has bouncing head that can portray tempo
to the human. More information on the MahaDeviBot can
be found in [11]. The MahaDeviBot was used in class as
a proof of concept design to help inspire new ideas.

5. THE MACHINE ORCHESTRA

Influenced by PLorK and SLorK, our team endeavored to
design our own “LorK” inspired laptop orchestra. Adding
the pedagogical disciplines of “Lorks before us”, our
project focuses on training new computer musicians on
other skills including: metal machining, mechanical
engineering, interface design, and musical robotics. Once
the robotic instruments are built in the course, they are
moved to the Machine Orchestra rehearsal room for use
in composition and performance.

The Machine Orchestra brings together custom-built
robotic musical instruments and human performers with
modified instruments, unique musical interfaces, and
hemispherical speaker-pods. The Machine Orchestra
represents a framework for live-electronic performance
that allows for great exploration of new compositional
materials and practices. As more students partake in the
curriculum, and bring new interfaces to the orchestra, this
project continues to mature and expand. Similarly, as
new mechanical sculptures and robotic instruments are
designed, new possibilities emerge.

Figure 6 - World Premiere of Machine Orchestra at
REDCAT Walt Disney Hall, Los Angeles CA, Jan. 27, 2010.
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6. PERFORMANCE SCENARIOS

This section describes a few performance scenarios,
providing a small set of the composition capabilities of
the Machine Orchestra.

The strong influence of North Indian Music at CalArts
has led to a significant body of compositions using Indian
classical theory. Ustad Aashish Khan has written a
number of melodic lines specifically for the orchestra.
Electronic musicians then take these melodies and write
software that allows the robots to match these motifs.
Harmonies and rhythmic structures are composed to
complement the melodies, but are generally performed on
custom interfaces designed by the students.

“Voices”, a composition written for the machine
orchestra, begins with each of the musicians exploring
various aspects of vocal synthesis. One by one each
musician introduces their “Voice”, using their interface to
impart unique gestural control. As the piece evolves,
dialogs between different performers begin to emerge,
until the composition morphs into a large conversation
between everyone in the orchestra.

“Mechanique” is an orchestra piece in which each
performer controls 2-3 arms of a robotic instrument.
Inspired from a piece by Bjork’s “Dancer in the Dark.”
This piece is very industrial, transforming physical
gestures in to mechanical movement.

Finally, with the large presence of talent in Indonesian
music at CalArts led by I. Nyoman Wenten, and a custom
robotic reyong, a large body of work fuses live-
electronics and gamelan. This presents unique challenges,
such as keeping time with the robots while following all
the changes in timing from a traditional gamelan
orchestra. Additionally, the microtones within Indonesian
music are extremely important; in order to ensure that
these intricacies are not lost, care must be taken when
designing sound scapes.

165

7. ACKNOWLEDGMENTS

Thanks to Trimpin for all his help as a visiting artist at
CalArts training both authors and the students to think
outside of the box. Thanks to Eric Singer for his training
and inspiration. Thanks to Owen Vallis, Meason Wiley,
Jim Murphy, Jordan Hochenbaum, Jeremiah Theis,
Dimitri Diakopoulos, Carl Burgin, Tyler Yamin, Jeff
Lufkin, Mark Taylor, Steven Ruesch, Perry Cook, Curtis
Bahn, and David Rosenboom.

8. REFERENCES
[1] Trimpin, SoundSculptures: Five Examples. 2000, Munich
MGM MediaGruppe Munchen.

Singer, E., et al. LEMUR's Musical Robots. in
International Conference on New Interfaces for Musical
Expression. 2004. Hamamatsu, Japan.

Weinberg, G., S. Driscoll, and T. Thatcher. Jam'aa - A
Middle Eastern Percussion Ensemble for Human and
Robotic Players. in International Computer Music
Conference. 2006. New Orleans.

Raes, G.W., Automations by Godfried-Willem Raes.
MacMurtie, C., Amorphic Robot Works.

(2]

—_ — —.
AN W»n A
[l B B}

Kaneda, T., et al. Subject of Making Music Performance
Robots and Their Ensemble. in ASEE/IEEE Frontiers in
Education Conference. 1999. San Juan, Puerto Rico.

Solis, J., et al. Learning to Play the Flute with an
Anthropomorphic Robot. in International Computer Music
Conference. 2004. Miami, Florida.

Trueman, D. and e. al., PLOrk: The Princeton Laptop
Orchestra, Year 1., in Proceedings of the 2006
International Computer Music Conference. 2006: New
Orleans, Louisiana.

(9]

Wang, G., et al., The laptop orchestra as classroom.
Comput. Music J., 2008. 32(1): p. 26-37.

[10] Trueman, D., C. Bahn, and P. Cook, Alternative Voices for
Electronic Sound: Spherical Speakers and Sensor-Speaker
Arrays (SenSAs), in Proc. of the International Computer
Music Conference. 2000: Berlin, Germany.

[11] Kapur, A., Digitizing North Indian Music: Preservation
and Extension using Multimodal SensorSystems, Machine
Learning and Robotics. 2008: VDM Verlag.





