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Sliding mode control of 3-RPR parallel robot on the optimal path using
cuckoo optimization algorithm
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ARTICLE INFORMATION ABSTRACT

Original Research Paper The present study aims to implement an approach for trajectory control of a 3-RPR parallel manipulator
Received 02 October 2014 over a path with obstacles in the workspace. For this purpose, using the spline curves approach and
Accepted 11 December 2014 based on the cuckoo optimization algorithm, a smooth reference trajectory with minimum length is

Available Online 27 December 2014 generated in the workspace to avoid robot collision with obstacles. The performance and accuracy of

the cuckoo optimization algorithm in converging to the optimal solution is then compared with

fﬁﬁ’ﬁg’e"{,i;,ees of freedom robot the Genetic algorithm. In the next step, the robust sliding mode control technique is adopted for
path generating trajectory control of the robot in the presence of some uncertainties. These uncertainties usually
Cuckoo Optimization Algorithm include the lengths and mass of the robot’s links. The obtained results confirm the demanded
gﬁg?g'gﬁgg;”&'éiim Algorithm level of performance and accuracy of the cuckoo optimization algorithm. It is also observed that
spline Curve the optimal trajectory with minimum length is generated using the spline curves approach. In

addition, it is concluded that based on the sliding mode control technique, the robot can follow the
desired trajectory very precisely in spite of the presence of the uncertainties in length and mass of
the robot's links.
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5- LVDT Sensor

6- Solenoid Valve

7- Proportional-Integral-Derivative Controller
8- Spline

9- Cuckoo Optimization Algorithm (COA)
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1- Octahedral

2- Proportional-Derivative Controller
3- Transducer

4- Fast Fourier Transform
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