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Proposal of new topology information Face-List

for manipulation planning of deformable rope tying
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Our research group has been focusing on the automation of string tying-untying
operations by a robot. In this paper, shape abstraction data of string named Face-list and
an operation planning method with Face-list are proposed. In our planning method, string
deformation is represented as state transition of known topology representation P-data and
proposed shape abstraction data Face-list. Face-list enables a robot to decide shape operations
that can correctly generate string deformation plan toward target shape. In addition, an optimal
current operation for changing the string toward the target shape is decided based on scoring the
difficulty of total shape operations. A result of experiment using proposed method is reported

at final.
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(1) Shape Recognition

(4) Execution of Operation (3) Robot Motion Generation

Fig. 1 Four phases of string tying operation
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with numbered segments
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Fig. 5 A projection of string and its P-data
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Fig. 11  The environment of string untying experiment

and coordinate systems
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Fig. 12 Appearance of rope tying experiment: (a) initial
condition, (b) after 1st operation, (c) after 2nd
operation, (d) during 3rd operation, (e) tied

rope, (f) picking up tied rope
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