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Fg.1 Schematic diagram of aplanar sngle- link flexible manipulator
with both prismatic and revol ute joints
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X = A(t) X+ B()T (1) + G(1)
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a(t) , cs(t) : A(t) B
(1) ,G(t) [16].
P =2.0kg/ m, J=5.0%x10 *'m*, lh=0.5 kg- m*,
E=2.0x10" N/ m?, M =0.1 kg.
1 L =10.0 m, [0,10] s 1.0 rad A (1)
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:Qo = diag(0, 10.0, 10.0,0,5.0,5.0) ,a=1.0, R=1.0.

2 2 ,
3 4
13.333 1.000F
_9.(:’22 - 0.666
7:4_31] 503333
w0 3

4511410 3.0 50 0 9.0
-9.022 rs
-13.333

2
Fg.2 Openloop input torque
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Fg.3 Tip vibration of the manipulator Fg.4 Angeof rotation
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Fg.8 Perturbation of the Fg.9 Overdl ange of rotation Fg.10 Tip vibration of
angle of rotation the manipulator
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Fg.11 Connection reationship of the experimentation
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TWO-POINT BOUNDARY-VAL UE INVERSE DY NAM IC
METHODS OF FL EXIBL E MANIPULATORS
—JTHEORETICAL ANALYSIS AND EXPERIMENTAL RESUL TS

Bi Shihua
( Beijing Institute of Technology, Beijing 100081, China)
Huang Wenhu Shao Chengxun Fe Congyu
( Harbin Institute of Technology, Harbin 150001, China)

Abgtract  Two-point boundary-vd ue inverse dynamic methodsof flexible manipulators based on op-
tima control theory are proposed in the present paper. The openrloop inputs obtained by the pro-
posed method can make the flexible manipulator accomplish the point-to-point motion or trgectory
tracking while greatly reduce or i minate the influence of theflexihility on the accurate postioning.
Numericd imitation and experimenta results coincide with the theoretica analyses.

Key words inverse dynamics of robot, nonlinear two-point boundary-value problem, quaslin-
earization , trgectory tracking



