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Fig. 3. Inner frame and 8 cable connecting points.
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Fig. 4. Total kinematic configuration of cable driven parallel active
joint.
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Fig. 1. Final structural design.
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Fig. 2. Serialization of several joint modules.
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Inverse Kinematics Graph

Inverse Kinematics Graph
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Fig. 5. Inverse kinematic results for two poses X= [0,0,0,0,0,0] and X= [0,0,0,0,0,20].
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Table 1. Inverse kinematic results for two poses X= [0,0,0,0,0,0] and X= [0,0,0,0,0,20].
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Inverse/Forward Kinematics Graph

Inverse/Forward Kinematics Graph
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Fig. 6. Comparing inverse and forward kinematic for two poses X= [0,0,0,10,1,10] and X= [50,50,50,0,0,0]. Black lines are real positions
and dotted lines are forward kinematics results.
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Table 2. Solving inverse and forward kinematics for two arbitrary poses.
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Table 3. Solving inverse and forward kinematics for two arbitrary poses with 2nd cost functions.
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Fig. 7. Forward kinematics solution for a 30 mm circular path.
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Fig. 8. Tension solution algorithm.

Table 4. Calculated tensions for 5 poses.
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Table 5. Correction investigation for calculated tensions pose 1 to 5.
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Fig. 9. Cable tension solution for end effector position from -40 to 40 along X axis.
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Fig. 10 Transational workspace of Cable Driven Parallel Active Joint
(CDPAJ) mechanism..
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