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Dynamics Computation of Structure-Varying Mechanisms

and Its Application to Human Figures
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Abstract— In dynamics computation of human figures, we should consider the changability of link structure,

which is the outstanding feature of systems with living creatures. This paper deals with the dynamics computation

method for structure- varying systems, along with the inverse dynamics algorithm for general closed-link structure,

the method of describing link structure, and the concept of pseudo-closed-link structure, which act important roles

in our algorithm. The results of dynamics simulation are also presented to show the ability of our algorithm.
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Fig.1: Derivation of constraint equation of a closed loop
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Fig.2: Describing closed loop by virtual link
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Fig.3: Example of describing link structure
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Fig.4: Connection of links
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Fig.5: Link structure before and after connection
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Fig.6: Pseudo-closed-link structure
(1)

(2)

(3)

Fig.7: Dynamics simulation of link connection: (1)-(3)
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Fig.8: Human figure[3]

4.2 0J000ODOOOOOOOOO

00 (30000000000 000b0O0o0OO0oooDnDo
gobobooboboooobooobbooobboooon
obobobooooboboobgooobooboooooo
gobooooobbooobooobobbooboooo
ooo0o0oO00 Fig8OOOO

5 0000

gobooooobooobooooooooooboboo
goboooobooooobobooobobboobbooo
gbobooboboboooobbooobobbobbooon
oboboooboobobooboobuobobobooooo
gobobooobbooobbooobboboboooo
goboooobboooboooobboobobooon
goboooboooooboboobboooboboooo
gobooooobboobboooboooobbooo
oboboboobooooboboboooboboooooo
gbooobobooobooboobooooboon

00000000000000000 (IPA)OOOOO
gobooooobboobbooobobboobbooon
gboooboboooboboooboobooboobon

gooo

[1] Farid M.L. Amirouche. Computational Methods in Multi-
body Dynamics. Prentice — Hall, 1992.

[2) 00 O0O. 0DOO0ODOOOOOOOO0. 00000000
0, 10(6):709-714, 1992.

[3] D0O0O0O. DOODO0OO0OODODOODOOODOOOOOOOOO
oo.oooooo0OO00O0000 OoBooo, 1998.



