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The Study of Kinematic Analysis and Control by Optimum Design of Redundantly
Actuated Parallel Robot
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In this study, kinematic analysis of forward kinematic, inverse kinematic and jacobian for 6-bar
parallel robot was analyzed. In order to analyze the maximum workspace of 6-bar parallel robot,
maximum revolution range of active joint was calculated. Also, to analyze forward dynamics and
inverse dynamics of 6-bar parallel robot, recurdyn and simmechanics was utilized. Using a Pl
controller and Feedforward controller make an experiment with square motion of end_effector.
The reference value of active joint and trace of end_effector were compared with actual
experimental value.
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Fig. 3 Maximum workspace by working mode
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motor placement
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Fig. 4 Schematic and coordinate of 6-bar parallel robot
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Fig. 2 Axis reinforcement for the prevention of
end_effector deformation
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Fig. 9 6-bar parallel robot driving torque
Table 1 Result of dynamic analysis
Division Motor 1 | Motor 2 | Motor 3 | Motor 4
Max angular
velocity 21.72 | 27.63 | 21.68 | 27.57
(deg/sec)
Max driving
torque 5426 | 20.39 | 46.44 | 16.19
(Nmm)
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Fig. 11 Control loop of 6-bar parallel robot
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[prand Feecforward controller
Fig. 12 Control algorithm of Pl and feedforward
controller to 6-bar parallel robot
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Fig. 14 End_eftect trace with P controller
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Fig. 16 End_effector trace with PI controller
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Fig. 18 End_effect trace with PI and Feedforward

controller
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Table 2 Comparison error of application controller
Motor 1| Motor 2 | Motor 3 | Motor 4
P controller error | 1.78 ° | 2.42 ° | 1.89 ° | 332 °

Division

PI controller error | 0.83 ° | 0.78 ° | 095 ° | 1.12 °

Pl+Feedforward

0.11 °]0.09 °|0.08 °|0.15 °

controller error
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