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Robot Manipulation for the Purpose of String Shape Operation
-Robot Trajectory Planning System Based on the Knot Theory-
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The demand that a robot manipulates deformable objects, such as papers and clothes,
strings surround people grows. It is difficult for a robot to manipulate deformable object, because
it needs to deal with various form. Therefore, it is important for a robot to recognize those
forms. In previous research, distance camera was used to get point cloud data of string. In
addition, algorithm to express shape of a string was proposed by making point chain model to
be constructed in vector sequence. In this research, algorithm to extract manipulation plan in
order to untie a string by a robot is proposed. In this algorithm, first, a figure to be projected
in two-dimension is made from obtained point chain model. Also, topology information called
P-data is acquired. Next, tree diagram regarding operation process of a string is made from
obtained P-data. Finally, manipulation plan of robot is extracted in order to untie a string

efficiently. Effectiveness of proposed algorithm is confirmed by experiment.
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Fig.1 Construction of the string shape operation system

7o RS E TS “UOn DR & AR L, P-data & FEEH
5 bR = EREBST S, RIZ, Hohic P-data &b &1
FEOBEFIROBEX 2 KT 5. REIS, MaRhRLizL<
7eHOORAR Y b OBEFE 2GR L, FHEHERIC XD REFED
AR T .

2 VDIMREBETILIUXL

AR CTRET D OLBRBIET VI X AOREKEX 112
R AT AIY ZAOER T at RFIBRERE, ST =7
EHEIC L DEEL I TV D,

No. 16—2 Proceedings of the 2016 JSME Conference on Robotics and Mechatronics, Yokohama, Japan, June 8-11, 2016
2P1-04a4(1)



{ ¢
en » T
N . Lo
String Shape . \_; Y
Recognition wl Ny
Method S

Point chain model

Point cloud

Fig.2 Recognition

Fig.3 Projected string and P-data
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Fig.5 Change P-data under operation
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Fig.6 Tree diagram regarding transitions of both p-data
and state of a string
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Table 1 Cost of shape operation
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Fig.7 Hand trajectory to realize Cross operation
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Fig.8 Hand trajectory to realize RM1 operation
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{b) Trajectory

Fig.9 Hand trajectory to realize RM2 operation

Fig.10 Experiment environment
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(c) Conducting the shape operation (d) Complete the shape operation

Fig.11 Manipulation flow
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Fig.12 String shape and operation plan
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