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Despite the rapid advances in computer design, most commands that computers receive are still
provided by a keyboard or a pointing-and-selecting device (e.g., a mouse). As computers are
constantly miniaturized, this traditional form of human computer interface becomes increasingly
problematic. For example, there has been a clear trend to integrate personal electronic devices,
such as the PDA, cell phone, music/video players, and GPS, into a single device (e.g., a smart cell
phone and an iPod). There is also a trend that the newer devices are thinner, smaller, and/or lighter.
These trends require a more compact human input system which is often difficult to operate,
especially by older people. If the human hand can be tracked by a simple apparatus, it will be
possible to deliver information to the computer by the motion of fingers in a free space without being
constrained within a small area provided by the miniature device. The hand tracking apparatus has
additional applications, such as controlling robots, vehicles, and aircrafts. Since the new apparatus
may potentially provide a high data rate, patients suffering from impaired speech or paralyzed legs
may use it to communicate with both computers and people.

We present a new design of a low-cost, unobtrusive apparatus that tracks the physical locations of
finger tips. This hand tracking apparatus leverages advanced design of magnetic flux sensors and
recent research on hand-based communication and neural control. The apparatus consists of two
major components: a set of permanent magnets shaped as artificial nails and an electronic
wristband. When fingers and palm move, the spatial distribution of the magnetic fields is recorded by
a series of detectors around the wristband. The recorded signals are sent wirelessly to a computer
where a source localization algorithm is utilized to reconstruct finger locations. These locations are
then translated into information in either textual or continuous functional forms. An electronic
magnetic detector circuit and an evaluation platform have been designed and implemented. A
prototype wristband has been constructed and tested. A geometric hand model has been
established, and an inverse problem solver has been developed in software.
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