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Unraveling of Deformable Linear Objects Based on Their Crossing Sequences

*Hidefumi WAKAMATSU (Osaka Univ.), Youhei TOGAWA (Osaka Univ.), Akira
TSUMAYA (Osaka Univ.), Eiji ARATI (Osaka Univ.), Shinichi HIRAI (Ritsumeikan Univ.)

Abstract— A planning method for unraveling deformable linear objects based on 2D information about

their crossing states is proposed. In manipulation of a linear object, its raveling must be avoided because

it takes much time to unravel it once it is raveled. So, it is important to generate efficient unraveling

plans. First, the crossing sequence of a linear object, which corresponds to its 2D information, is categorized

into two types: unravelable and not-unravelable. An object with an unravelable crossing sequence can be

unraveled at once by pulling its both ends. Next, a procedure to generate efficient unraveling processes based

on unravelability of the crossing sequence is explained. Finally, examples of unraveling process generation

with our developed system are demonstrated.
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Table 1 Unraveling process for case-1

remaining
deleted crossings not-unravelable
subsequences

none 49
Cq 21

Cr 21
Cl, Cz 7
Cq, Cr 7
Cr, Cg 7
Cl, Cz, Cg 3
C1, Cq, Cr 0
Cq, Cr, Cg 0
Cs, Cr, Cg 3
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Table 2 Unraveling process for case-2

remaining
deleted crossings not-unravelable
subsequences

none 19
Cq 11
Cs 11
Cl, Cz 7
C5, Cg 8
Cq, Gy, Cs 2
C1, Gy, Cs 5
Cl, C5, CS 5
Cs, Cr, Cg 4
C1, Gy, Cs, Gy 1
C1, Cq, Cs, Cs 2
C1, Gy, G5, Cg 4
C1, G, Cr, Cg 2
Cs, C6, C7, Cs 92
C1, Cq, Cs, Cy, Cs 1
C1, Gy, C3, G5, Cg 1
C1, Cq, G5, Cr, Cg 1
C1, Cs, Cg, Cr, Cg 1
Cy, Gy, Cg, Cr, Cg 0
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