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Fig. 1 Plannar manipulator with 3 links
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Table 1. Human Model Kinematic Parameter

di 186C )] a |aC )| m
1. Right ankle pitch| 0 0 a 0 m;
2. Ilight knee pitch | 0 0 az 90 m3
3. Right hip yaw 0 0 0 -90 0
4. Right hip pitch ds | -850 0 0 0
5. Waist pitch 0 0 0 -9 0
6. Waist roll ds 0 0 90 me
7. Shoulder pitch d» -90 0 -390 0
8. Shoulder vaw 0 0 ay 90 mg
9. Left elbow pitch | 0 Q ay 0 My
10. Shoulder pitch | ~dy| -90| 0 -90 0
11. Shoulder yaw 0 0 ay 90 mg
12. Elbow pitch 0 0 ag 0 ms
13. Left hip pitch ds 901 0 -90 0
14. Left hip vaw 0 0 a 90 ms
15, Left knee pitch | O 0 43 0 m
16. Left ankle pitch | 0 0] a6 0] Mys
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Fig. 3 Propagation of link dynamics
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Table 2. Joint Torque

Joint No. 1|2 (3145161789
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4.4 &

& wEAMe e AHNY S48 med 4
A dlelolde] FHsEnE A FHSS 2y

Saeth B SReEd U9 Qe FHey
S4e ERHo2 ANalr) Bad ANE 16 A5
g 2= #Az A4sdv w8 spdos

Branch ¥elo] ¢4 &, o2 B502 5 A9 g
o el PE ddAE EEgdly ngde 59
At dA efudie]l Aol Zhgst7] it collios
g2 FA89oH closed form e 2 FH L H4
At

olg} o] HHeAd 2d-g Algdled ofudelne
S H BriEQ v g ALsA gax gy
Hefo] 17F F2YE AdHez BAY £ g

® A7y dne BuE
AHAY O E o] R A

Medtatege] derad

ATl

[11 Hodgins, J. K. 1991, "Biped Gait Transitions,”
Proceedings of the IEEE
Conference on Robotics and Automation, pp.
2092-2097.

[2] Raivert, M. H., Hodgins, ). K. 1991, "Animation
of Dynamic Legged Locomotion,” Proceedings of
SIGGRAPH, 349-356

{3] Gregor, R. ]., Broker, J. P, Ryan, M. M. 1991,
“Biomechanics of Cycling,” Excercise and Sport
Science Reviews, Willians & Wilkins,
Philadelphia, John Holloszy(ed), 19:127-169

[4] Takei, Y. 1990. “Techniques Used byElite
Women Gymnasts Performing the Handspring
Vault at the 1987 Pan American Games,”

International

International  Journals of Sports Biomechanics
£:29-55

- 456 -




