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Abstract : Human can generale various posture and motion with nearly 350 muscle pairs. From the viewpoint of mechanisms, the human
skeleton mechanism represenls greatl kinematic and dynamical complexity. Physical and behavioral [idelity of human motlion requires dy-

namically accurate modeling and

cantroling.

This paper describes a malhematical modeling, and dynamic simulalion of human body. The human dynamic model is simplified as a

rigid body consisting of 18 acluated degrees of {reedom [or Lhe real time computation. Complex kinemalic chain of human body is parti-
tioned as 6 serial kinematic chams that is, left arm, right arm, supporl leg, free leg, body, and head. Modeling i1s developed based on
Newton-Euler [ormulalion. The validity of proposed dynamic model,
verified through the dynamuc simulation.
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which represents mathematically high order differential equation, is
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Table 1. Human model kinematic parameter

d(m) g.°) a(m) al’)
1. Right ankle pitch 0 0, =043] 0
2. Right knee piteh 0 0, =042 90
3. Right pelvis yaw 0 4, 0 =90
4. Right pelvis pilch di= #,—90 0 0
5. Wesl pilch 0 g 0 90
6. Waist roll d=0.54 0, 0 90
7. Teft shoulder pitch &=017| 8,-90 0 -90
8. Letl shoulder yaw 0 s 0.29 50
9. Left elbow pitch 0 Gy 0.25 0
10. Right shoulder pitch =d | §0—%0 0 =90
11. Right shoulder yaw 0 g, as 90
12. Right elbow pitch 0 . ay 0
13. Lell pelvis pitch dy gy 90 0 =40
14. Lefl pelvis yaw 0 {4 & 90
15. Left knee pitch 0 4 as 0
16. Left ankle pitch 0 4. as=0.05 0
17. Neck pitch 0 G 0 =90
18. Neck yaw =025 &, 0 0
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Table 2. Human model dynamic parameter

fud jas m(kg)
1. Right ankle pitch (05 0,0) (-a/2,0,0) m=416
2. Right knee mitch (a0, 0)  (-2/2, 0, 0)  m,=8.35
3. Right pelvis yaw (0,0, 0) (0, 0, 0) 0
4. Right pelvis pitch (0,0 d) (0,0, -d/2) m=83
5. Waist pitch (0, 0, 0 (0,0, 0) 0
6. Waist yaw (0, dw 0) (0, -di/2, 0)  me=19.27
7. Left shoulder pilch 0, -dn 0) (0, &/2,0) m=05
8. Left shoulder yaw (ay 0, 0)  (-ay/2, 0, 0)  me=2.79
9. Left elbow pilch (as 0, ) (-2¢/2, 0, 0)  ma=176
10. Right shoulder pitch (0, &5, 0) (0, -4/2, 0) W
11. Right shoulder yaw  (as 0, 0)  (-a+/2, 0, 0) s
12. Right elbow pilch (ae 0, 0)  (-a/2, 0, 0) M
13. Left pelvis piteh 0, -d, 0 (0, 4/2, 0) e
14, Left pelvis yaw (@, 0,0)  (-a/2,0,0) e
15. Left knec pitch (@ 0,0) (-a/2,0,0) 1
16. Lefl ankle pitch (a5 0, 0)  (-a/2, 0, 0) =134
17. Left head ptch 0, 0, 0) (0,0,0) 0
18, Lefl head yaw 0,0, dw) (0,0, —d,_;}/z) 115=5.89
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Fig. 1. Complex kinematic chan of human body
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Shoulder Trajectory
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