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Kinematic Analysis and Motion Implementation of a Humanoid Robot
with a Serial and Parallel Structure

e

(Yeong Geol Bae and Seul Jung)

Abstract: This article presents a combined structure of serial and parallel mechanisms for a humanoid robot. The 3 DOF
parallel structure is designed and added to the waist of the humanoid robot arm to give flexible bending and rotating motions.
Forward and inverse kinematics of a serial and parallel robot have been analyzed to generate motions. Simulation studies of
verifying kinematics solutions of the parallel robot have been done. Experimental studies of mimicking shake-hands motion have
been conducted to show the feasibility and usability of the combined structure.
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Fig. 1. Structure of a parallel robot.
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Fig. 2. Humanoid with a serial and parallel structure.
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Fig. 3. Coordinates of a parallel robot.
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Fig. 4. Coordinates for forward kinematics.
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Fig. 6. Workspace for all joint movements.
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Fig. 7. Coordinates of serial and parallel robot.

3 1. DHparameter,
Table 1. DH parameters.

9 o a d
1 pi2 pi/2 0 dl
2 pi/2 pi/2 0 0
3 0 0 a3 0
4 pi2 pi/2 a4 0
5 pi2 pi/2 0 0
6 pii2 pil2 0 do
7 pi/2 -pif2 0 0
8 -pi2 -pi/2 0 d8
9 pi2 pi2 0 0
10 0 0 0 dl0
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Fig. 8. Movements of a serial and parallel robot.
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Fig. 9. Workspace of a parallel robot.
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Fig. 10. Movements of shake hands motion.
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Fig. 11. Desired trajectory and inverse kinematics solutions.
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Fig. 12. Experimental setup block diagram.
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Fig. 15. Simulation and experiment for shaking hands motion.
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Fig. 16. Real movement of shake-hands motion.
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