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Abstract. In this paper we present a solution for the identification and classification of grasped objects with an
electrical robot gripper with force sensor arrays in its fingertips. The solution is based on a convolutional neural
network (CNN). The CNN is trained with relatively few examples but gives already reasonable results. Objects
to be detected are of geometrical shape like ring, pen, sphere. The challenges in such applications are the
generation of random training data and interfaces between the different components such as gripper, sensor array
fingertips and robot. The trained CNN is ported to a Raspberry Pi for real-time execution and communication
between the gripper and the robot.
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1 Introduction

The flexibility of robots depends not at least on the flexibility of the robot gripper. Beside versatile finger
kinematics [1] universal grippers need appropriate sensors to interact with the environment. The mostly used
sensors are cameras to detect the correct grasp position [2], [3], [4]. As more sophisticated the gripper become
as more time consuming is the classical programming of grasping procedures. Several approaches are proposed
using Artificial Intelligence to learn the correct grasping [5], [6]. Standard electrical grippers offer already the
possibility to adjust and measure position and the applied force of the finger. Additional sensitive fingertips
with a force sensor array give additional information about the location size and shape of the grasped object.
Nevertheless, the interpretation of this additional information is not always unique and/or difficult to program.
[7] presents two approaches to determine the elasticity of the grasp object using force sensing in the fingertips.
The following presented approach interprets fingertip force sensor data to classify objects by its shape using
convolutional neural networks (CNN). This reduces the programming effort to identify specific objects. This
approach is a contribution to make fingertip sensors easier to use in industrial robot applications, for example
for bin picking applications.

2 Experimental Setup

The base of our experiments is the electrical gripper WSG50 from Weiss Robotics (Figure 1) equipped with
forces sensor matrix in the fingertips.

Fig. 1. Electrical Gripper from Weiss Robotics







Table 1. Final CNN structure

Layer Type Result
Values/Dimensions

No. of Parameters

Input - -

Convolutional 2D (None, 358, 78, 10) 280

Convolutional 2D (None, 368, 76, 10) 910

MaxPoolling2D (None, 178, 38, 10) 0

Dropout (None, 178, 38, 10) 0

Convolutional 2D (None, 176, 36, 10) 910

Convolutional 2D (None, 174, 34, 10) 910

MaxPoolling2D (None, 78, 17, 10) 0

Dropout (None, 78, 17, 10) 0

Convolutional 2D (None, 85, 15, 10) 910

Convolutional 2D (None, 83, 13, 10) 910

MaxPoolling2D (None, 41, 6, 10) 0

Dropout (None, 41, 6, 10) 0

Convolutional 2D (None, 39, 4, 10) 910

Convolutional 2D (None, 37, 2, 10) 910

MaxPoolling2D (None, 18, 1, 10) 0

Dropout (None, 18, 1, 10) 0

Flatten (None, 180) 0

Dense (None, 64) 11584

Dense (None, 3) 195

Output (1) -

Table 2. Confusion Matrix

Forecast of the Network

Correct Value Sphere Ring Pen

Sphere 60 0 0

Ring 0 80 1

Pen 0 0 41

Fig. 6. Comparison ring (left) vs. pen (right)
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