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Control Experiments of Link Mechanisms Using Inverse Dynamics Calculated by FEM
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In this report, a new calculation scheme of inverse dynamics for link mechanisms using
Finite Element Method (FEM) is implemented into a control system. Joint torques of link
mechanisms are calculated in parallel, and also incrementally, in the calculation scheme.
Therefore, some investigations are made to verify the validity of the control system. This paper
explains the outline of the control system, in which the proposed scheme is used to supply a
feed-forward control. Some control experiments are carried out, and the results are compared

with those by a PD control system.

Keywords[JLink Mechanisms, Inverse Dynamics, Control, Finite Element Method (FEM)

1.0000

000000000, eRyMIROSNLEMET
000LTETWA. maRy M@, B EEESELoL
F B, iz el A o T FERIE I TED AR %
FAHZERTRIND. ZORMBEITHLT HIIE, FERET)
HAEBREUB Y RAEZE L, SR8 7 i
ERLIIAT T ENRER N 2 T L7205,

0000000000Oooooo0oo0oo0oo0oooooon
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000D00000000
oo0o0o0o00o0oooooooooooooo

00000000oo0ooo0o0o0000000ooon
0000000000 000000000000000
0000000000 00000000000000a
J00000000o00o00oooooooooaoao (Fem)
J000000000000O00o0oooooooo
0000000000 000000000000000
0000000000 000000000000000
00000000000000OK7AIYRATIE, B
JERERIZEE DS W TNV 7 2B 352850, BB 5
S IR D TIE72<, RERTIE 43 Z LICBIRIICAR 2 &1L
JoTHRHTL VRS A000 00000000
0000 FEMO0000000000O00O0O0OO0O0
000000V Z#EORIENIEHE 3526 T, KFE
OFERAMEEERTIZLABEMEL-. 0000D000O0DO
0000000000 000000000000000
000000000000000 PO OOODOOODOO0
Joo0o0o000000000ooooooooo

ooooooao
000000000000000000000000

gboobooFreMObOO0OOOOOODODOOOOOOOO
gboboooooboboobooobooboboobooon
goboboooboobobooboooboobuobuoooob
gboboooooboboobooobooboboobooon
UOODOFM OOO0OOODOOOO0OOO0ODODbOOOO00D
goboboooboobobooboooboobuobuoooob
gboboooooboboobooobooboboobooon
gboboooooboboobooobooboboobooon
gbobooooooboobobobbobooboboo
Fig.l10ODOOO3000000O0O00OPDOOODO
gbooboo FrEMOOOOOOODOODOODOOOOOOO
000000000 Fig:2000000000000OO
gboobooooooboobaon
gboboooooboobobob reMOODODOD
gobobooobooboboboooboobobooooo
gbobooooobobobooooobobobooon
gboboooboobobobooooobobobooob
gbobooooobooboboobooogo

r= Jq + Dq + fc + T[.D. + Tfeedback (1)
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poooouooouooubouoodoonoood Fig.1 3-link mechanism used in the control experiments
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X,Z,q
d

X,Z 0O Coordinates in global Cartesian coordinates
q. q O Actual angle, speed
q, qd O Target angle, speed
Ku , Kv 0 Feed back gain for angle, speed
Fig.2 Outline of the control system
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Fig.3 Target for control in 3-second motion
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Fig.4 Control result of Link-1 in 3-second motion
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