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Constrained Structured Sliding Mode Control for Position Tracking-Force Reflection

Control of Master-Slave Manipulator
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In this study, position tracking and force reflection control of a master-siave manipulator which will
be used for handling objects contaminated by radioactivity has been addressed. Since available
measurements concerning on dynamic motion of the master-siave manipulator are restricted, a
simple constrained control structure was suggested. In the consideration of the uncertain dynamic
behaviors of the slave manipulator which is dependent upon mass and shape of work pieces
grasped and dynamic properties of the environment contacted, a simple structured sliding mode
control was suggested fo guarantee robustness with respect to parameter uncertainties and
external disturbances. The proposed conirol was applied to a 1-DOF master-slave link system.
The control performances were verified along with some computer simulation resuits.
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o. = force reflection ratio

C,. K, = environmental contact dynamic parameters
C,, K, =hand contact dynamic parameters

J,., J,=moment of inertia of master and slave links
8, , 6, = angular positions of master and slave links
6, = position angle of hand

7,, =contact torque from environment

T, =transmitted torque to hand

7,,, T,= control torques of master and slave links

o =sliding surface

£ =magnitude of non-linear control input
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Fig. 1 Schematic of slave manipulator
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Table 1 Basic Parameters used in simulations

Parameter Value
Cy. K, 100Nms /rad, 4.0x10° N m/rad
C. K, 0, 5.0x10°Nm/rad
Trss Tone 3Nm, 2ZNm
T T, 8 Nm, 6 Nm
Reflection ratic « 0.1
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