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Implementation of the Adaptive-Neuro Control of Robot Manipulator Using DSPs(TMS320C50)
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Abstracts

In this paper, it is presented a new scheme of
adaptive-neuro control system to implement real-time
control of robot manipulator. Unlike the well-established
theory for the adaptive control of linear systems, there
exists relatively little general theory for the adaptive
control of nonlinear systems. Adaptive control technique
is essential for providing a stable and robust performance
for application of robot control. The proposed neuro
control algorithm is one of learning a model based error
back-propagation scheme using Lyapunov stability
analysis method. Through simulation, the proposed
adaptive-neuro control scheme is proved to be a efficient
control technique for real-time control of robot system
using DSPs.
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Fig. 1 Coordinates frame of SCARA robot.

Table 1. The parameter of SCARA robot.
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Fig. 2 The block diagram of neural network.
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Fig. 3 The block diagram of adaptive-neuro controller.
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Table 2. The specification of SCARA robot

Table 4. The condition of simulation and emulation experiment.
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Fig. 7 Control performance of neuro controller for the position
trajectory of each link after the first iteration.
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Fig. 9 Control performance of newro controller for the position
trajectory of each link after the third iteration.
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Fig. 10 Control performance of neuro controller for the position
trajectory of each link after the forth iteration.
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Fig. 11 Control performance of neuro controller for the position
trajectory of each link after the fifth iteration.
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Fig. 12 Control performance of neuro controller for the position
trajectory of each link after the sixth iteration.
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Fig. 13 Control performance of Adaptive-Neuro controller for
the position trajectory of each link with parameter uncertainties 10(%).
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Fig. 14 Control performance of Adaptive-Neuro controller for
the position trajectory of each link with parameter uncertainties 20(%).
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