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Multi-objective optimization of Hexa parallel manipulator based on kinematic
and dynamic indicies
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this study, the effects of geometrical parameters of 6-DOF Hexa parallel robot on kinematic, and
Received 03 May 2016 dynamic performance indices are investigated and its structure is optimized using the intelligent multi-
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C ! objective Bees Algorithm. In this way, after describing the structure and specifying the geometrical
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parameters of the robot, inverse kinematic relations of the robot are obtained. Jacobian matrix that maps
velocity from joint space to Cartesian space is developed. Mass matrix is obtained from calculating the

Keywords:

Hexa Parallel Robot total kinetic energy of the manipulator in terms of the actuated joints vector. Inverse of the homogen
Kinematic Dexterity jacobian-based condition number is considered as an index to evaluate the kinematic dexterity. Based
Dynamic Dexterity on mass matrix as relation between acceleration vector of the end effecter and torque vector of actuated

Multi-Objective Optimization

- joints, dynamic dexterity index is presented. Using the multi-objective Bees Algorithm and considering
Bees Algorithm

dynamic and kinematic performance indices in a pre-determined workspace as the objective functions,
structure of Hexa parallel robot is optimized. In this way, the proper geometrical constraints such as
limitation of universal and spherical joints, and singularity avoidance constraints are considered. Pareto
front of the multi objective optimization of the robot is drawn. Diagrams of the kinematic and dynamic
performance indices variation in the workspace and the effects of geometrical parameters variation on
them are presented.
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Fig. 13 the Variation of dynamic dexterity index in the workspace
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