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Dynamic simulation of two-dimensional binding model
projected onto the vertical section of the grasped object
O Yuki Mimori (Ritsumeikan Univ.), and Shinichi Hirai (Ritsumeikan Univ.)

Abstract : In this paper we propose a formulation of binding and analysis of frictionless holding with binding. Binding has
been considered one of the ways to scoop a target object with an surrounded elastic thread. However, the definition of the
binding has not been clarified. Moreover, the feature of object holding by binding has not been well researched. We defined
sufficient condition of 2-dimensional binding at first. Also, we organized a feature of 3-dimensional binding. At the end, in
order to verify the possibility to hold 3-dimensional object without friction, we executed dynamic simulation with simplified

2-dimensional binding model.
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Fig. 1: (a)two-dimensional binding model, and (b)edge

point of contact curve.
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Fig. 3: Coordinate transformation for selecting solution.
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Fig. 6: A relation between S} and I, under the condition
of that S includes equilibum point p.
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Fig. 7: Three-dimensional binding model in a presence
of gravity.
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Fig. 8: Dynamic 2-dimensional binding model on verti-

cal section of target object.

Table 1: Parameters for dynamic binding simulation
with constraint stabilization method (CSM).

Object | object shape a 1 [-]
object shape b 1 [-]
object shape w 1 []
mass Mo 10 [ke]
inertia 1, 1 [m]

Thread | virtual mass of .1 | Me1 0.1 [kg]
virtual mass of Teo | Me2 0.1 [ke]
elastic modulus k 500 [N/m]

CSM CSM parameter a || 2000 []
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Fig. 9: Snapshots of binding simulation results without friction: with outline of target object (blue line), projected

thread (red line), and projected fingers (cyan dots).
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Fig. 10: Oscilation of an object in y-axis direction.

6, [rad]

.‘ t [s;
Fig. 11: Object orientation 8, along time.
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