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Grasping Objects of Varying Stiffness

Using Image Feedback Control with an Underactuated Hand

O Ryogo KAI (Chuo University), Yuzuka ISOBE (Chuo University),
Sarthak PATHAK (Chuo University), and Kazunori UMEDA (Chuo University)

Abstract: This paper presents visual feedback control methods for grasping various objects using an underactuated hand. Our
previous methods were limited to food items. Moreover, a monocular camera was used, which restricted detection accuracy.
We improve object detection by using background subtraction to detect everyday objects. Additionally, a depth camera is used

to enable 3D detection of object deformation and slippage.
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Fig. 1 Overview of the proposed method
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Fig. 2 Object detection. (a) Background image, (b) Fore-
ground image, (c) Difference image between (a) and (b), (d)
Extracted object.

Fig. 3 Contact detection. (a) Input image, (b) Result of
drawing each contour, (c) Contact detection.
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Fig. 4 Object state detection
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Table 1 Experimental result of the 7th International Joint Conference on Artificial In-
telligence 2, pp. 674—679, (2024).
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Sausage 100 0 tion (ICRA), pp. 2737-2743, (2013).

Potato chip 80 0
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Fig. 9 Example of failure. (a) Potato chips, (b) Hamburger
steak, (c) Cup cake toy
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