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A Study on Two Dimensionnal Hybrid Control

ro

by the Relative Motion between a Robot Manipulator and a Workpiece

a4z
(Sang-Ho Jin)

Abstract : A hybrid control method based on the relative motion between a manipulator and a workpiece is
described for a two-dimensional manipulator, in which it is assumed that there are no collisions between the
robot manipulator and the workpiece, and that we use a computed force law which is similar to the computed
torque law in the trajectory tracking problem of a robot manipulator. The effectiveness of the proposed hybrid

control method is illustrated through several simulations.
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Fig. 1. Model of robot manipulator.
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Two-dimensional hybrid control system of
position and force by using the relative
motion between the manipulator and an
end-effector.

Fig. 2.
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Table 1. Parameters for simulation.

Reference point of manipulator : x§ 0.01 [m]
Reference force of manipulator @ f4 0.2 [N]
Initial point of manipulator 0 [ml]
Doy, 0), x,0)
Initial point of end-effector 0 [ml
1 x.0), y.(0)
Sampling interval 10 [ms]
Step width of integration 0.4 [ms]
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Table 2. Parameters for a manipulator.

Manipulator mass : m, 1 [kg]
End-effector mass : . 0.1 kel
Workpiece mass @ #, 3 [kel
Workpiece stiffness of X axis | & 4 0.002 [N/m]
Workpiece stiffness of Y axis @ A&, 2000 [N/m]
Workpiece damping of X axis : ¢,, | 0.000001
[Ns/m]
Workpiece damping of Y axis @ ¢y, 1 [Ns/m]
Sensor stiffness of X-Y axis 5000 N/m]
DRy, kg
Sensor damping of X-Y axis 25 [Ns/m]
Cu »Csy
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Fig. 3. Position response of hybrid control.
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Table 3. Feedback gains of position control.
K px K pvw‘ K fm K ﬁx
40 7 5 0

x 4. gAole] I=] AR : case 1.

Table 4. Feedback gains of force control : case 1.
K by K oy K Sy K fiy
645.2 0.3226 51 20

x 5. gAole] Zl=9 AR : case 2.
Table 5. Feedback gains of force control : case 2.
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Fig. 5. Force response of hybrid control : case 2.
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