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Linearity Analysis and Calibration of a Cable-Conduit
Bend Sensor
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Previous shape sensors including bend sensors and optic fiber based sensors are widely used

in various applications including goniometer and surgical robots. But theses sensors have large
nonlinearity, limited in the range of sensing curvature, and sometimes are expensive. This study
suggests a new concept of bend sensor using cable-conduit which consists of the outer sheath and the
inner wire. The outer sheath is made of helical coil whose length of the central line changes as the
sheath bends. This length change of the central line can be measured with the length change of the
inner cable. The modeling and the experimental results show that the output signal of the proposed
sensor is linearly related with the bend angle of the sheath with root mean square error of 5.3% of 450°
sensing range. Also the polynomial calibration of the sensor can decrease the root mean square error to

2.1% of the full sensing range.

Bend sensor, cable-conduit, tendon driven, soft robot
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Fig. 1. The sensing principle of the bend sensor
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Fig. 2. The basic structure of the sensing part
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