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Development of Bioinspired Robotic Gripping Technology
for Gripping Rough & Wet Surfaces based on Tactile Sensing

SRRy
Da Wan Kim"

Abstract: High shear adhesion on wet and rough surfaces and tactile feedback of gripping forces are
highly important for realizing robotic gripper systems. Here, we propose a bioinspired robotic gripper
with highly shear adhesion and sensitive pressure sensor for tactile feedback systems. To achieve them,
we fabricated multi-walled carbon nanotube sensing layer on a thin polymeric adhesive layer of
polydimethylsiloxane. With densely hexagonal-packed microstructures, the pressure sensor achieved 9
times the sensing property of a sensor without microstructures. We then assembled hexagonal
microstructures inspired by the toe pads of a tree frog, giving strong shear adhesion under both dry and
wet surfaces such as silicon (42 kPa for dry and ~30 kPa for underwater conditions) without
chemical-residues after detachment. Our robotic gripper can prevent damage to weak or smooth
surfaces that can be damaged at low pressure through pressure signal feedback suggesting a variety of

robotic applications.
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[Fig. 1] A bio-inspired robotic gripper with pressure sensor for
tactile feedback applied to the gripper system
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[Fig. 2] The principle of the pressure-sensitive MWCNT sensor in
a bio-inspired robotic gripper. A. Schematic of bio-inspired robotic
gripper. B. The surface of the gripper assembled sensor layer
and adhesive layer. C. Principle of reversible pressure-sensitive
micropillars
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[Fig. 3] Piezoresistive response at statically applied vertical
pressure (0.2-20 kPa)
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g/em” measured by the pressure sensor
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[Fig. 5] Repeatable operation of the sensor during 2,000
loading-unloading cycles under the vertical pressure of 2.5 kPa
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[Fig. 6] DAQ system that receives 2 channel sensor output
signals deposited on the surface of the robotic gripper. Herein,
distinct outputs of voltage signals are labeled with two colors
(blue, and yellow)
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