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Abstract

In order to improve the control precision of redundant parallel robots, aiming at two degrees of
freedom redundant drive robot, basing on synchronous coupling error control theory of parallel
robot, a nonlinear synchronization control method is proposed. First, the stability of the control
method proposed is analyzed by using Lyapunov stability theory to prove asymptotic stability of
the control system; secondly, using MATLAB software, carrying out a dynamic simulation with the
control method, the simulation results showed that the nonlinear synchronous control method
has relatively high tracking accuracy, control precision and excellent synchronous control per-
formance; with two degrees of freedom parallel robot with redundantly actuation bench, carrying
out a tracking control experiment on the parallel robot with the nonlinear synchronous control
method, experiment results compared with conventional computed torque control method showed
that nonlinear synchronization control method has better effectiveness and superiority. The re-
sults showed that: there is a guiding significance for further study of redundant parallel robots.
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Figure 1. The structure of 2-DOF redundantly actuated parallel robot
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Table 1. The dynamics parameters of 2-DOF redundantly actuated parallel robot
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Ji & (kg) K (m) RS () JRC e B A5t B (kg < m?)
Ly 1.2525 0.2440 0.1156 0.0124
L. 1.3663 0.2440 0.0657 0.0122
Ls 1.3663 0.2440 0.0657 0.0122
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Ls 0.4132 0.2440 0.1096 0.0036
Ls 0.4132 0.2440 0.1096 0.0036
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Figure 2. Basic diagram of dynamic control
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Figure 4. The tracking error of active joint 1
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Figure 5. The tracking error of active joint 2
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Figure 6. The tracking error of active joint 3
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Figure 7. The tracking error of the end actuator in Y axis
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Figure 8. The tracking error of the end actuator in X axis
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Figure 11. The tracking error of active joint 2

& 11.

EXRT 2 PIRERRE

g



B, Bk

B BRI

—0.01

—0.02 E

—0.03

—0.04 L s s L L .
0 1 2 3 4 5 6 7

B (BB

Figure 12. The tracking error of active joint 3
12. XTI 3 HIREIRE

A RAT S X A R 72

—0.01 E

—0.015 i

—-0.02 L n L L " .
2 3 4
B (B

Figure 13. The tracking error of the end actuator in X axis
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Figure 17. The experiment platform of 2-DOF redundantly actuated parallel robot
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