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Grasp Control with Robotic Flexible Piezoelectric
Tactile Sensor
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Cheng-Hsin Chuang, Chien-Liang Mu, Jia-Wun Chen
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We have developed a robust and flexible tactile sensor for use in robotic gripping that can identify dual axis slippage
by measuring the dynamic lateral force. The sensor consists of a rigid bump like structure embedded in a soft
polydimethylsiloxane (PDMS) packaging and placed on top of a piezoelectric polvinylidene fluoride (PVDF) film
that is sandwiched between two flexible printed circuits (FPC). The rigid structure induces two opposite stress states
on the PVDF film in the presence of a dynamic lateral force, resulting in a positive (V1) and negative voltage (V3)
output at the electrodes located in the compressive and tensile areas, respectively. The sensor sensitivity defined
as the voltage output variation depends on the slip acceleration and normal external force exerted on the sensor
by the counter weight. From our results, it was observed that the best sensor response corresponding to a voltage
output variation of 0.08V was obtained at an acceleration of 15 mm/s> and a counter weight of 200 grams. To test
its efficacy, the tactile sensor has been mounted on a robot arm and can successfully configure grab conditions
by identifying slippage for objects with different weights. Consequently, the tactile sensor can sensitively detect
slippage occurrence and direction of lateral force due to two opposite peak voltages occurring simultaneously rather
than relying on variation in voltage output as utilized in conventional piezoelectric devices.
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Digital Phosphor Oscilloscope
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