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Hand-eye Camera System for Capturing Distance Image from Multi Viewpoints
in Deformable Object Manipulation by Robot

«T. Watanabe and T. Matsuno, T.Shirakawa, M.Minami (Okayama University)

Abstract— Our research purpose is manipulation of deformable object by a robot. This paper describes both
mechanism of end-effector and view direction of a distance camera. The distance camera is mounted to end-
effector to obtain point cloud data of string surface from various viewpoints. In order to obtain low-deficit
surface of a string without occlusion, distance images are captured from five different viewpoints. Those
five images are merged with ICP algorithm, and improvement of ICP requires information concerning each
viewpoints. Therefore, homogeneous transformation matrix is used to decide the photographing direction of
the distance camera. At final, the result of string untying experiment is reported.
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Table 1: The evaluation and cost of shape operations

Viewpoint RMI | RMII | CR(U,U) | CR(U,L) | CR(L,U)
Decline of nodes fair good fair fair fair
Success rate fair fair good fair good
Interference between segments fair good good fair fair
Interference between segments and the robot’s hand | fair good good bad good
Cost 8 1 3 10 5
Viewpoint 1
— Viewpoint 3
Viewpoint 4

Viewpoint 5
Viewpoint 2

R
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(a) Data for V1 (b) Data for V2

(c) Data for V3 (d) Data for V4

(e) Data for V5
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(a) ICP not used
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(b) 2nd loop
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