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A New Method for Optimizing the Positions of Stewart Mechanism Joints for
Increasing the Workspace and Dexterity

A. Taherifar? E. Najafi?, F. Najafi®, and N. Hosseinali-Arbab*
Mech. Eng. Dep’t., Mech. Eng. Dep’t..,
Sharif Univ. of Tech. K.N. Toosi Univ. of Tech.

ABSTRACT

The optimal positions of Stewart mechanism joints are obtained using genetic algorithm to maximize the workspace
and to minimize the:singularity condition within the workspace at the same time. The workspace of Stewart
mechanism is obtained by a fully geometric method. The volume of workspace is then calculated with numerical
integration. On the other hand, the global dexterity of the workspace is studied by calculating the condition number
at each point inside the workspace. Since workspace volume or dexterity is not a suitable design criterion
individually, they are combined and a non-dimensional multi-objective cost function is proposed. The suggested cost
function involves the ratio of variables to their maximum value. This function is presented as a criterion to reach
optimal geometry for different robotic mechanisms. The workspace and the dexterity simulation results are resented.
To make sure that the design requirements are achieved, a static force analysis is performed. It is shown that this
optimization method increases workspace, stiffness, and dexterity at the same time.

Keywords: Optimization, Stewart Mechanism, Workspace, Dexterity
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