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Abstract

Grasping objects used in daily activities is not an easy task for a robot: the diversity of shapes and volumes of objects
renders specific grasping methods inefficient. In this paper, we propose a novel model-based scooping grasp for the
picking of thin objects lying on a flat surface, which are typically elusive to common grippers and grasping strategies.
A robotic work cell composed of a serial arm, a commercially available gripper and a 3D camera overlooking the
workspace is used to demonstrate and test the algorithm. Since a commercial gripper is used, the robot is capable of
grasping a large variety of objects, in addition to the targeted thin objects. An experiment based on a test set of 80
objects results in an overall grasp success rate of 84%, which demonstrates the potential of the novel scooping grasp
to extend the capabilities of existing grippers.
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1. Introduction

Some tasks such as lifting heavy payloads or repeat-
ing the same operation thousands of times are difficult
for humans but easy to program on robotic manipula-
tors. Conversely, other tasks are effortless for humans,
but remain difficult for robotic manipulators. Reliably
grasping unknown objects is one such task. Various
methods of grasping have been reviewed in [1, 2, 3].
The grasping problem can be classified according to
whether the object is known [4], familiar [5] or un-
known [6, 7]. The solutions to these problems can also
be classified according to their nature: the empirical ap-
proach [8, 9], based on the replication of the behaviour
of the human hand, and the analytical approach [10, 11],
based on the mechanical properties of the grasping ac-
tion.

As described in Section 2, various research groups
have succeeded in developing autonomous systems for
the grasping of objects. Some works use machine learn-
ing or deep learning, either to identify objects or to
synthesize grasps. Others use recognition with elemen-
tary forms or faces, or work with known objects. Ap-
proaches based on learning require large amounts of
data and may not perform well in unusual situations
(or objects). On the other hand, techniques based on
the recognition of elementary shapes may not be well

adapted to objects with complex shapes. Most existing
methods are designed for non-flat objects and only a few
tackle the problem of grasping thin objects.

Hence, the objective of this work is to develop a
robotic cell for grasping a wide diversity of unknown
objects used in the everyday life, including flat thin ob-
jects. Moreover, the robotic cell is tested on a large
number of objects to ensure its reliability. In order to
succeed in this task, three steps are essential, namely :
i) recognize and locate the objects in the workspace, ii)
choose the most appropriate grasping method and iii)
find a robust feasible grasp (i.e. find a grasping config-
uration).

In this paper, we propose a model-based scooping
grasp that is capable of picking thin objects on a flat sur-
face, in order to extend the variety of unknown objects
that can be autonomously grasped by a robot in a work
cell. Two different grasping methods are implemented,
— namely a conventional overhead grasp and the novel
scooping grasp — in order to demonstrate the effective-
ness of the proposed method at increasing the variety
of objects that can be grasped. In the scooping grasp,
one finger of an underactuated gripper slips under the
object. Thus, the gripper pinches the object from one of
its sides much like a human hand grasps a sheet of pa-
per on a flat surface. The proposed scooping maneuver
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