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This paper presents a novel method for evaluating the grasping stability of a soft
robotic hand using camera images. Soft robotic hands have gained attention due to their
high adaptability to various objects. They can grasp objects with complex shapes, delicate
surfaces, and soft objects. However, this adaptability can also lead to instability if the hand
fails to properly adapt to the object’s shape. Therefore, it is important to grasping stability
before making physical contact with the object. In this study, we use images that capture
both the object and the hand. A model which discriminates the entire hand is used to predict
the deformation of the hand before grasping. Based on this predicted deformation, the contact
points and contact forces are calculated. These values are then used to estimate the overall force
and torque exerted on the object during grasping. Finally, we evaluate the grasping stability
using established grasping theory methods. In the experiment, the effectiveness was verified
by comparing the proposed method with the phenomena observed in the actual system.

Key Words : Robot Vision, Soft Robot, Soft Robotic Hand, Image Processing
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Fig. 9 Experimental environment
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Table 1 The results of the values calculated using the proposed method and the values from the accelerometer sensor

.. . OrLMw Sensor value
Position | Width [mm] =G = eV [N] | Mean [m/s2] | Std. dev [m/s2]
30 035 0.002 1.6 0.1
Por 35 032 0.006 12.4 03
40 032 0.002 13.0 0.7
30 051 0.020 1.6 0.0
Pon 35 0.47 0.001 1.7 03
40 0.47 0.000 11.9 0.2
30 134 0.068 11.4 0.1
Po3 35 0.47 0.001 11.4 0.0
40 0.47 0.001 115 0.1
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