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Abstract—We propose the use of a human-inspired exploratory motion in which a robot gripper’s fingertips are
rubbed together, to obtain tactile information about and recognize
a grasped textile. Our method not only recognizes different
materials, but also distinguishes between one and multiple layers
of the same material. The motion can be performed using an
open-source, 3D printable gripper, without needing to move either
the robot or the object. We also propose a set of features to
extract from the proposed exploratory back-and-forth motion,
which performs at over 94 % recognition rate when distinguishing
18 different materials with an easily-trained SVM. We compare
the performance with frequency-based features as well as a deeplearning-based classifier.
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I.

I NTRODUCTION

Fig. 1. The finger in the two extremal positions of the back-and-forth rubbing
motion and the contact points between the sensors p1 and p2 , indicated in
red.

The robotic manipulation of thin deformable objects and
textiles1 is a challenging issue at the base of both numerous
household tasks, such as laundry, wrapping, and covering, as
well as industrial assembly and manufacturing applications.
When manipulating a textile object, it would be desirable to
know if a robot has successfully grasped it as well as its
identity. Tactile sensing is a promising avenue to obtain reliable
information independent of illumination and configuration of
the textile. Furthermore, it can be used for objects that are
inside containers or otherwise inaccessible to computer vision
approaches.
Lederman and Klatzky [1] observed that humans evaluate
an object’s roughness by dragging their fingertips over its
surface. We emulate this strategy with a back-and-forth finger
motion that rubs the gripper’s fingertips together to extract
tactile signals from the textile it has grasped. The motion is
implemented on the NAIST OpenHand M2S2 , a gripper for
textile manipulation we have introduced in previous work [2].
1 We

use the term ”textile” to include all thin, highly deformable objects
with generally reversible deformation, such as plastic and aluminium foils.
2 https://github.com/naist-robotics/naist-openhand-m2s

Fig. 2. The experiment setup, with a NAIST OpenHand M2S rubbing its
index finger on a piece of textile to obtain tactile information. The white guard
supports the textile so it does not slip away while the fingers are opened.

Human fingertips are highly complex and contain specialized cells to sense both low- and high-frequency vibrations,
stress and temperature flow. Furthermore, the fingertip’s structured surface is involved in creating the vibrations sensed by

