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5. Conclusion

This paper has presented the robust adaptive control for trajectory 
tracking control of a 6 DOF industrial robot in the task space of the end- 
effector regardless of parametric variations and uncertain disturbances. 
Furthermore, the stable online parametric adaption law has been pro- 
posed to estimate the robot parameters in real time based on persistent 
excitation. The transient and stable performances of the proposed con- 
trol law have been verified through Lyapunov function. By combining 
the robust and adaptive terms to enhance the tracking accuracy, the 
proposed robust adaptive control preserves the advantages of both the 
robust and adaptive controls while eliminating their drawbacks. Test re- 
sults have also been obtained to show that the proposed control achieves 
the guaranteed transient and steady-state performance regardless of the 
estimation errors and external disturbances and the final trajectory er- 
rors can be significantly reduced by using the proposed controller as 
compared to the conventional PD control method. With the significant 
improvements in the tracking accuracy and stability of the industrial 
robot, the proposed controller is well positioned to be widely used in 
the control of industrial robots, especially in the autonomous assembly 
operations. 
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