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Abstract : In this research work, an investigation is carried out to study robotic grasping and manipulation using both analytical and

experimental approaches. The analytical approach that used the grasp planning and synthesis methods to find the
appropriate strategy for grasping the objects. Grasp planning and synthesis are used in grasping and manipulation to find
the stable grasp configuration by locating the position of the fingertip of the robotic hand to be placed on the objects. The
stability of the robotic grasp is measured in terms of grasp quality measures, which is a mathematical quantification to
measure the grasp quality. An evolutionary approach is proposed to enhance the grasp quality measures, so that the
obtained robotic grasp achieves stability without any failure. The proposed evolutionary algorithm evaluates the automated
robotic grasp planning and manipulation problem as a maximizing problem to enhance the grasp quality. The grasp
planning problem is addressed by incorporating the uncertainty in the coefficient of friction while modelling the contact
model between fingertips and objects. The proposed model that includes the uncertainty associated with the friction
coefficient is handled by an interval arithmetic approach.
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