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Estimation of Gravity Center, Mass and Inertia Moment of an Object
on the Magic Carpet by Disturbance Observer Array

Hichirousai Oyobe and Yoichi Hori (The University of Tokyo)

Abstract

In this paper, estimation scheme of Gravity Center, Mass and Inertia Moment of an object by measured
disturbance distribution with disturbance observer array is proposed.

An object is manipulated by a large number of contact points with many actuators, which differs from conven-
tional manipulation. This is named ”distributed manipulation”. This distributed manipulation is characterized by
meticulous manipulation, powerful manipulation and fault-tolerant manipulation. In addition to this meticulous
manipulation, meticulous sensing is easy to realize by disturbance observer installed each actuator.

Gravity center, mass and inertia moment is estimated by disturbance distribution measured with this meticulous

sensing and the proposed scheme is evaluated from both aspects of simulation and experiment.
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consider as object'sdensity is
constant. .
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Each acuator moves to z -dir ection.
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weight M || 1.35 [kg] e 1.2887[ke]
long side a || 25.5 [cm)] A MM 0.0613(kg]
short side b | 18 [em] (5™, g5™) || (0.29179,0.19536) [m]=(4.489A7, 3.006Ay)
thickness ¢ || 5.5 [cm] (Aeas™, Acys™) (7.1 x 1074, —3.6 x 10~ %)[m]
A 0.065(m] Jsim 1.1032 x 10~ 2[kgm?]
° — o A 717 x 10 3[kgm?]
Ay 0.065[m]
Tmin 0 =
0 Me® 1.05289kg]
L 7A 0 455 [ ] A6-2\4’8z 029711[kg]
Tmax Ir= U. m
Ymax 7Ay= 0.455 [m] (25", 95") (0.29682,0.14926)[m]=(4.566 Az, 2.296 Ay)
T 4.5A2—0.2025 [m] (Aezg®, Acyg®) (—4.32 x 1073,4.574 x 1072)[m]
yj 3:0Ay:0:1950 [m] Jer 1.5963 x 10~2[kgm?]
J. || 1.09603 x 10=2 [kgm?] AcJg® —5.0027 x 103 [kgm?]
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