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In this work we discuss the implementation of Sensitive Active
Surfaces (SASs) on the phalanges of a gripper (Velvet-II). The
SASs comprise an intrinsic F/T sensor mounted between the
frame of the phalanges and a controlled conveyor belt. The SASs
form the interface between the gripper and the grasped object.
We implemented and tested an algorithm to detect the contact
point location and a variable friction control algorithm. In a
preliminary set of experiments we utilized the SAS to investigate
the contact forces occurring in incipient slippage conditions.

Contact point location [1]

Variable friction [2]

V → voltage to the motor which
corresponds to a resistant force
V = V*-𝑉𝐻 (µ∗ )
limited by an adjustable friction force.
V* → compensation of the internal
friction by putting the conveyor belt system in incipient movement. By applying
V*, even a little tangential external force
moves the system in retrograde motion.
𝑽𝑯 (µ∗ ) → voltage which corresponds to
a force limited by µ*FN. In the graph the desired friction
coefficient µ* is compared to the actual friction coefficient µ
(red line). The horizontal offset is due to the difficulty of
compensating internal friction precisely.
Low friction experiment:
µ*=0,05

Slippage detection: the experiments have been conducted in power grasp configurations by slowly
decreasing the internal grasp force until the grasped object slipped. Dropping the object is predated by a rapid
redistribution of the components of the total grasping forces on each phalanx of the gripper, highlighted in the
graphs with rectangles.
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