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Overcoming Control Complexity of Constrained Three-link Manipulator Using  
Sliding-mode Control 

 
For the category of constrained three-link manipulation robots, it is shown how the complexity of 

controlling anthropomorphic arm-like manipulators can be considerable ameliorated by designing a 
sliding-mode control. First, a representation singular system model of three-link manipulators is 
established by employing constrained equations and corresponding descriptions of force restriction. 
Then sliding-mode control with constrained control inputs for three-link manipulator is expatiated as 
appropriate. Based on quadratic performance index, then the optimal sliding mode switching function 
for three-link manipulator system is derived and a modified reaching law on the grounds of the 
singular model is constructed using a power function. In turn, thereafter the sliding mode controller 
design for the constrained three-link manipulator is accomplished by using the proposed reaching law. 
Finally, the achievable performance and efficiency of the proposed control method is demonstrated via 
applying the derived results to the mathematical representation of PUMA-560 and the respective 
simulation results obtained. On the grounds of these novel achievements it is thus believed that a new 
manipulator control design that possesses higher quality in comparison with the nowadays the known 
design solutions has been contributed in this work. The next and final step in this research endeavour 
is to carry out the necessary experimental investigation of both laboratory- and industrial-scale 
manipulators.  
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