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Introduction

Electronic sensors have been incorporated into
footwear for several different applications over the last
several years. Employing force-sensing resistor ar-
rays or pixilated capacitive sensing, insoles with very
dense pressure sampling have been developed for re-
search at the laboratories of footwear manufacturers
and pediatric treatment facilities (Cavanaugh, et. al.,
1992). As sensors and associated processing systems
decrease in cost and bulk, they also begin to adorn
athletic footwear. Examples are a pressure-sensing
insole for golfers to improve their balance during a
swing (www.pro-balance. com) and inertial sensors
(accelerometers and/or gyros) to perform pedometry
measurements in jogging shoes (Hutchings, 1998). Al-
though most interfaces for virtual reality applications
concentrate on the hands, fingers, and head, some have
been extended to the feet. Examples are NCSA’s Cy-
ber Boots (Choi and Ricci, 1997), which used an array
of pressure sensors mounted in an overshoe to drive in-
teraction when walking in CAVE (Cave Automatic Vir-
tual Reality Environment) installations, and the ”Fan-
tastic Phantom Slipper” (Shirai, et. al., 1998), where a
pair of infrared-emitting shoes are tracked over a lim-
ited area and haptic feedback applied by driving vibra-
tors in the sole.

1 Proposed Method

The goal of our system is to make many different kinds
of measurements at a movement’s foot (e.g., pressures,
positions, angles, inertial quantities), and transmit the
data continually to a base station, directly from the
foot’s sensors. By measuring many different kinds of
dynamic parameters, we capture much of the expres-
sion. By mounting all required sensors, circuitry, bat-
teries, and transmitters directly on the lower part of
the human legs, there are no constricting cables or teth-
ers involved. Our applications therefore have explored
possibilities between interactive sports and improvisa-
tional walking, where the wealth of sensor data stream-
ing from the user’s feet is interpreted in a computer and
used to launch and modify different events at a time.

Human motion capture techniques were categorized
according to the intended degree of abstraction im-
posed between the human actor and the virtual coun-
terpart. Highly abstracted application of motion cap-
ture data analogous to puppetry, are primarily con-
cerned with motion character, and only secondarily
concerned with fidelity or accuracy. Human motion

depends on limiting the degree of abstraction to a fea-
sible minimum.

2 User’s feet-Mounted Sensors

and Electronics

In Figure 1 we show the physical layout of our current
feet-Mounted Sensors system, including all sensors po-
sitions. As a next step, the hardware development is
nearly completed; all sensors are working and integra-
tion of the algorithms. Future work will concentrate on
applications of our new system. As these interface de-
vices proliferate and begin to interfere with each other’s
data transmissions, an acute need for very low-power,
minimal-overhead, overate-bandwidth channel-sharing
quickly arises. We are currently researching available
spread-spectrum transmitters to replace the fixed fre-
quency FM transmitters used with the current device.

Figure 1: Electronic device picture.

3 Conclusions
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