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Simulation and impedance control of the grasping of a spherical, elastic object
with soft contact surfaces
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ARTICLE INFORMATION ABSTRACT

Soft- tips in human fingers play a great role in object grasping; especially when talking about isotropic
and elastic matters. In other words, stability of a typical grasp is exceedingly dependent on contact
conditions. Pure rolling (without slippage) is a kind of contact constraint which is greatly tied with this
feature; we have focused on modelling this type of contact in this paper where the problem of grasping
an elastic sphere-formed ball by a pair of soft-tip parallel fingers is presented. First, by modeling objects
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Grasping, Fingers with soft-tips as a mass-spring system, dynamical and kinematical equations of motion are derived. Then, a position-
Isotropic based impedance control is developed. In order to implement and validate the suggested controller, a

Elastic object
Impedance control
Stability

pair of soft-tip fingers, holding an elastic ball, is simulated in MSC ADAMS. This software begets a
control block in the Simulink software as a plant of the control system. Thus, the process of grasping
under the effect of controller can be simulated in a real time manner. The result of the simulation shows
the ability of controller in appropriate tracking fingers until contact with ball is made. Moreover, the
simulation results show the stability of the grasping process.
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Fig. 16 Ocurring grasping

Fig. 17 Ocurring elastic deformation
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