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Abstract. In this extended abstract we demonstrate that within-grasp
object localisation and size estimation can be achieved without tactile
sensors, using only a simple 3DOF robotic manipulator and propriocep-
tive sensing from inexpensive actuators. A geometry-based algorithm is
used, based on 4-bar linkage kinematics, modified to match the structure
of our gripper when holding a convex object, such as a cube.

1 INTRODUCTION

In robotics, the ability to determine object and grasp properties by touch has
been investigated for many years. More recently, it has been demonstrated that
in-hand-manipulation (IHM) can be used to enhance tactile data collection, by
exposing more of an object’s surface to tactile sensor surfaces [2, 5|. The potential
for tactile object identification without tactile sensors was explored in [4], where
time series actuator position and current was reduced to several key points and
fed to a classification algorithm. In this work we go beyond object classification
and aim to estimate physical parameters of an object’s size and pose within the
gripper. Our method estimates object location and size based on a kinematic
representation of the hand-object model as a four-bar linkage whose parameters
can be estimated using the Freudenstein equation [1].

2 IMPLEMENTATION

2.1 Gripper

To focus on the algorithmic challenges of the in-hand proprioception problem,
we focus our efforts on planar manipulation. We make use of a new gripper in
this work, called the MinE-TRoll, which is a miniature and simplified version of
the open-source E-TRoll (Extended-Tactile Rolling) gripper of [5].

The gripper consists of two rigid fingers with a single revolute joint at the
base of each. The two revolute joints are mounted on a prismatic dual-rack-and-
pinion joint, which enables their linear separation to be adjusted.

Two types of manipulation are used to gather proprioceptive data about
the held object. These are a fixed-base rolling manipulation (previously used
in [4,2,3]) and a new manipulation strategy which we call ‘palm-pivot’. These
manipulations are executed by the gripper sequentially, following an initial grasp

(Fig 1).






