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Design of the robust bilateral controller

for teleoperators with modeling uncertainties
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Abstracts Teleoperation is the extension of a person’s sensing and manipulation capability to a remote location. Teleopera-
tors generally can be modeled as linear transfer function inherently including modeling uncertainty. Modeling uncertainties
can make the system unstable and its performance poor. Thus I’'m studying about a design framework for a bilateral controller
of teleoperator systems with modeling uncertainties. In this paper, a method based on the #_-optimal control and u -

synthesis frameworks are introduced to design a controller for the teleoperator that achieves stability and performance in the

presence of the modeling uncertainties.
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R, ol & S nje} AEE Yol 2dg B
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Fig. 5. Design of K,
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T A%A AEGo] AL Aojr]e Edlo]H 2R T3l 9
W FEE YA FEF A7 = vt2EH 2R 029 F HE
W FTE AU G A HA Y128 FEF= AT E A
Ad7] Y3t e 223 oy 2T 7)o T4 Ao
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A, e AU AT B8] Asto =€ Ao 844 £y
ot} A¥tstE EHE Pyl st Aol 2z A AR UP w
& A& BF4A4 BY A=diag]A,,A,,A,.4,] 8 AA B 89
of &Jated M =F_ (P.K,) E THAY u,(M)E 1 BT}
Hol7]& dA &

2~
T

3!

h
g9e

Z|

rh

ot2E 2EF gHolR 2R E REY BRAYE Z= Y
Nedeoz Ra9an, o 2Yd RRANT 3 g U]
o Ry BRagd 29 2GR 3 H5g BHE B
G Ao)71E Y AF Ao 71y YD p AA 1S A8
o AU AAE AMol7]7t 250 Zde) EFGANHAT EF
FRFAAAR A TS RATS 2o AHE 3o g3
Aok 2o 4y Ate A A 2o & =& HAHA X
e,

FnEH
[1] Doyle, J.C., Francis, B.A., and Tannenbaum, A.R., Feedback Control
Theory, Maxwell Macmillan, 1992
[2] Francis, B.A., A course in o Control Theory. New York: Springer-
Verlag, 1987
[3] Grace, A., Laub, A.J,, Little, J.N., and Thompson, C.M., Control System
Toolbox: User’s Guide. The Mathworks Inc., 1992
[4] Hannaford, B., and Anderson, R., “Experimental and simulation studies
of hard contact in force reflecting teleoperation”, IEEE Int. Conf. Robotics
and Automation, 584-589, 1988
[5] Kim, W.S., Hannaford, B., and Bejczy, AK.,, “Force-reflection and
shared compliance control in operating telemanipulators with time delay”, in
IEEE Trans. Robotics and Automation, vol. 8, no. 2, pp. 176-185, 1992
[6] Leung, G.M.H., Francis, B.A. and Apkarian, J. “Bilateral Controller for
Teleoperators with Time Delay via u -Synthesis,” in IEEE Trans. Robotics
and Autom. vol.11, no.1, pp.105-116, 1995
[7} Patarinski, S.P. and Botev, R.G., “Robot force control : a review”, in
Mechatronics, vol.3, no.4, pp.377-398, 1993
[8] Raju, G.J., Verghese, G.C. and Sheridan, T.B., “Design issues in 2-port
network models of bilateral remote manipulation”, Proc. IEEE Int. Conf.
Robotics and Automation, 1316-1321



