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Dynamic Manipulation of Unknown String by Robot Arm
Kanazawa University Hiroyuki TSUHARI, Hiroaki SEKI, Yoshitsugu KAMIYA, Masatoshi HIKI1ZU
It is difficult for a robot to manipulate flexible objects, because the deformations of their shapes make motion planning

difficult. In this paper, we propose a concept to manipulate unknown string dexterously by robot arm. A string is described as

the two-dimensional model that is composed a number of masses, springs, dampers, hinge springs, and hinge dampers. After

parameters of this model are estimated by the comparison between actua string motion and motion simulation using the model

with various parameters, robot motion to manipulate the string for realizing a task, for example throwing an edge of a string, is

planned using the model with estimated parameters.
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(Fig.)0
Estimation of model’s parameter

Purpose of task

Unknown string
Fig.1 Concept of general string manipulation
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Fig.2 Model of string and definition of force vector
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Fig.3 String for experiment

Fig.4 Moving string by arobot arm

Table.1 Parameter range and estimated

Model
Range Estimated ~
k{N/mvkg] | 36x10°~14x10° | 6.9%x10°
CJINs/mvkg] | 3.1x102~1.3x 10 29
kj[Nm/radikg] | 6.3x102~1.9x 10° 39 )

CiNmsradkg] | 16x10°~054 | 12x10° | Distance cal
C.,[Ngm/kg) [9.00%10%~9.00x10?[ 0.23 2
Ce[Ns/m/kg] |9.00X 10°~9.00x 10°|  0.09

kp[Nm/rad/kg] [9.00%10°~9.00x10°| 5.7 Fig.5 Evaluation function
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Fig.6 Comparison of real and simulated motion
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Moving distance

Flying distance
(a) Experiment (b) Motion planning

Fig.7 Experiment and motion planning of string
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Fig.8 Comparison of flying distance
6. 00O

ooooooooooooooooooooooboooon
goooooooboooooobooboooooooobooobooo
ooooooboooooooOoooooooooOooooaog
gboooooooobOoooooOooooooboobooooo
ooo





