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ABSTRACT

This paper aims to derive a mathematical model of the dynamics of handling tasks in field robot which stable grasping
and manipulates a rigid object with some dexterity. Firstly, a set of differential equation describing dynamics of the
manipulators and object together with geometric constraint of tight area-contacts is formulated by Lagrange equation.
Secondly, problems of controlling both the internal force and the rotation angle of the grasped object under the constraints of
area-contacts of tight area-contacts are discussed. The effect of geometric constraints of area-contacts on motion of the
overall system is analyzed and a method of computer simulation for overall system of differential-algebraic equations is
presented. Thirdly, simulation results are shown and the effects of geometric constraints of contact-area are discussed. Finally,
it is shown that even in the simplest case of dual single D.O.F manipulators there exists a sensory feedback from sensing data
of the rotational angle of the object to command inputs to joint actuators and this feedback connection from sensing to action
eventually realizes secure grasping of the object, provided that the object is of rectangular shape and motion is confined to a
horizontal
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Fig. 1 A mechanical hand with dual fingers whose
ends are covered with soft material
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Fig. 2 The center of contact area moves
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