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typically generates multiple simultaneous sensor values. The
ball bearings on the other hand clearly provide a hard physical
interaction object that typically generates strong localized
sensor output. Further to this, a magnet held and moved above
the surface can be used to provide non-contact interaction, thus
creating a device comparable to a Theremin.

Although we have focused on using the entire surface of the
device for musical input, it is also be possible to subdivide the
sensing surface and assign different areas to different functions.
For example, physical controls analogous to traditional sliders
and rotary knobs can be created using appropriately shaped
objects with embedded ferrous material. These could then be
configured to control various parameters of the synthesized
output.

There are also many interesting directions for the future
development of our device. We aim to investigate different
approaches to mapping the sensor data to sound, such as
granular synthesis or subtractive (filtered) synthesis. We are
also planning to explore the use of active objects: In this case,
one could imagine the user holding an electromagnet which is
energized using a modulated signal. This would result in sensor
data based not only on the position and movement of the object,
but also on the modulation signal, which, if derived from the
sensor data, would create a feedback loop offering yet more
creative possibilities. Additionally, we hope to combine our
sensing surface with a display in order visually augment the
interface. This could be achieved using top-down projection or
an LCD layer mounted on top of the sensing surface.

We hope to look at how the physical form of the sensing
surface can be altered by placing the ferromagnetic sensing
coils in different form factors. Such an approach would extend
the level to which our device is “physically reconfigurable”
especially if such a rearrangement of the sensing form could be
completed dynamically by the user during a performance. One
could imagine, for example, the sensor coils being plugged into
a soft malleable substrate in a similar way to the Pin & Play &
Perform system [25].

Finally, we foresee the potential for the combination of our
sensing system with the magnetic actuation of ferrous objects,
as seen for example in the Actuated Workbench [18]. The
ability to excite and move physical objects above our sensing
surface (using electromagnets) would allow for haptic feedback
to be given to the user during a performance.

In addition to further technical development, we are also
planning to more thoroughly evaluate the device by studying its
use by a range of musicians. The initial feedback from users has
been very positive, and we anticipate a more detailed evaluation
will highlight qualities of the device that are compelling to
musicians and guide its further development.

6. CONCLUSIONS

We have developed a novel reconfigurable interface device that
offers musicians new and interesting possibilities for creating
synthesized musical output. An overview of various mapping
techniques is given that demonstrate how the device can be
configured, along with a discussion of the various modes of
interaction that can be achieved through the use of different
physical interface objects. We conclude with a discussion of
future possible directions including both the physical form of
the device and also different mappings and styles of interaction.
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