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Feedback Control of a 3—Axis Planar Manipulator with a Passive Joint
under a Nonholonomic Constraint

Hirohiko Arai*!, Kazuo Tanie*! and Naoji Shiroma*2

Feedback control of a manipulator with a passive joint which has neither an actuator nor a holding brake is in-
vestigated. The manipulator has three axes in a horizontal plane, with the third joint being passive. The dynamic
constraint on the free link is 2nd-order nonholonomic. A trajectory for positioning is composed of simple transla-
tional and rotational trajectory segments. The trajectory segments are stabilized by nonlinear feedback, considering
the motion of the center of percussion of the free link. Simulations and experimental results show the effectiveness

of the feedback control law.
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Fig.1 3-axis manipulator with a passive joint

Fig.2 Model of free link
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Fig.5 Positioning of link (II)
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(35)
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0 01 O 0
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T, F-ABRBHEOXBTRENT o7 ¥uki s
TEAEIETER W)

w & aDBLETTRETHLEEZ, & (39) F0Obo
TEBBOMEARATEB LTIV PO — S92 BT 2 5EL H
B, 2R LZEDOBAICEBIEL TV w E a DEICEDSWT
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HREZCO L) 7 FEERE IR LTV 5.

Tz, 74— RNy 2RI X 2 BEHE~OBEHT Fig. 8,
Fig. 9 \Z73Y. )Y 7 OREMAIE 2nfrad] & L, W#IEL L
T0.07m] #5272, BBEX 74 —F v 72X )R &,
BLIEEHEORLADBEL T L.
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REZFLV. XN CEFEY T EOMICIROBEREY 1o,

T\? .
A:g(ﬂ) (gVd T Hy 3B EE)

HADRy MR 1556 5

—139—

Fig.6 Simulation result (Translation)
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Fig.10 Experimental manipulator
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Fig. 11 Tracking error (Translation)
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Fig. 14 Experimental result: Position control (II)
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