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of bending and twisting, information from the sensors can be
used to determine where every part of the ribbon is in three-

dimensional space.

This product, called SHAPE TAPE™ [3][4], was developed
as part of a two year project to develop an advanced Human
Machine Interface called SmartMove [5]. In SmartMove, a
human operator controls a two-armed robot with shape signals
from SHAPE TAPE™ mounted on his or her arms. The tape
"knows where it is" in full 3D, including all positions and orien-
tations, so the operator is able to control multiple joints of the
robot in six degrees of freedom. Because the tape is self-refer-
encing, it does not need to be in full contact with the arms. It can
pass over difficult parts like the shoulder and elbow, and still
properly locate the other parts of the arm.

SHAPE TAPE™ includes software for producing continu-
ous real time images of the shape of the ribbon. A new version
also produces numbers from the entire surface of the tape, avail-
able as a file, or for communication over ethernet or a serial port.
Other versions are designed for very high speed, non- multi-
plexed, data acquisition at bandwidths of 16 kHz or more.
SHAPE TAPE™ is being used for VR, medical, crash testing,
simulation, and CAD input applications. It permits sensing where
cameras cannot see, such as in seating design or medical diag-
nostics. It can be made without metallic components for operation

in high magnetic fields without distortion or interference.
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