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ARTICLE INFORMATION ABSTRACT

Original Research Paper This paper investigates the multi-objective optimization design of planar cable-driven parallel
Received 17 September 2013 robots by using the evolutionary optimization algorithm. Since in cable-driven parallel robots, the
Accepted 04 December 2013 cables should remain in tension in all configurations, the extent of the controllable workspace is
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vailable Online 21 June considered as one of the design indices. This objective function is of utmost importance to the

design of cable-driven parallel robots, since it considers the unidirectional properties of the cables

Keywords: . ) b | . A

Planar cable robot in the analysis. In addition, in order for the robot to have suitable dexterity and accuracy and to be
Multi-objective optimization able to manipulate any arbitrary task in all the required directions, various kinematic indices such
Kinematic sensitivity as global condition number, translational and rotational kinematic sensitivity indices are used.

Condition number

Through analysis of the conflict of these objectives within the workspace of the robot, it is shown
Controllable workspace

that use of multi-objective optimization is an effective method to reach to a suitable trade-off.
Furthermore, by applying multi-objective optimization methods such as the non-sorting genetic
algorithm and the adaptive weighted particle swarm optimization algorithm, the optimal pareto
front for the design parameters for the cable robot is obtained such that to draw a compromise
between the robot designs.
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2- Global Condition Number

3- Mesh

4- Resolution

5- Pareto Front

6- Visual Inspection Graphs

7- Dynamic Q Optimization Algorithm
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1- Wrench Closure Workspace (WCW)
2- Force Closure Workspace (FCW)
3- Null Space
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1- Particle Swarm Optimization (PSO)
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1- Non-dominated Sorting Genetic Algorithm
2- Adaptive Weighted PSO
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