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Grasping of Brittle/Deformable Food Using Image Feedback Control
with an Underactuated Hand

O HFE =E (PRRFE)

Sarthak Pathak (FHIK )

IE Be fE (PR
[E MEH FIR (PR

Ryogo KAI, Chuo University, kai@sensor.chuo-u.ac.jp

Yuzuka ISOBE, Chuo University

Sarthak PATHAK, Chuo University
Kazunori UMEDA, Chuo University

In this paper, we propose an image feedback control for an underactuated hand to grasp brit-
tle/deformable food without damaging it. Automation using robots in food factories are being promoted
to compensate labor shortages and improve productivity. Since food products vary in shape and hard-
ness and are difficult to be grasped by conventional robots, robot hands that conform to the shape of
the object have been developed. In this research, we aimed to control an underactuated hand by using
a monocular camera, without sensor or marker. In our method, we detect the deformation of the object
using optical flow, adjust appropriate grasping force using area information of robot hand, and detect
the grasping state using the relative displacement of the object and the hand. Through the experiments,
twelve types of real foods were successfully grasped without dropping and without damaging expect two

foods.
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Fig.2 Flow chart of the proposed method
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Table 1 Experimental results

Object Pose  Evaluation value

€success  Edamage
(a) Boiled egg A 100 0
(b) Boiled egg B 100 0
(c) Spring roll A 100 0
(d) Spring roll B 100 0
(e) Oden radish A 100 1
(f) Oden radish B 100 1
(g) Raw egg A 90 0
(h) Raw egg B 100 0
(i) Tofu A 100 0
(j) Tofu B 100 0
(k) Lunch cup 10 0
(1) Potato chips 100 0
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Fig.12 Failure to grasp Raw egg
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