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Regarding the progress in technology and increase in the capabilities of the robots, one of the
main challenges in the field of robotics is the problem of real-time and collision-free path planning
of robots. This paper focuses on the problem of path planning of 3-DOF decoupled parallel robot
called Tripteron in the presence of obstacles. The proposed algorithm is synergy-based
algorithm of convex optimization, disjunctive programming and model predictive control. This
algorithm has many advantages compared to previous methods reported in the literature
including not getting stuck in the local optimums and finding the global optimum and high
computational speeds. Finally, the algorithm will be implemented on model of the real robot. It
should be mentioned that this algorithm has been implemented using Gurobi optimization
package with C++ programming language in Qt Creator environment and the simulation of the
parallel mechanism is performed by the CAD2MAT package for MATLAB. Obtained results reveal
that the maximum computational time at each step is less than one second which, for this
particular application, could be regarded as real-time algorithm.
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1. Multipteron family
2. Tripteron 
3. Artificial Potential Fields (APF) 
4. Real-time
5. Visibility graph 
6. Cell decomposition
7. Probabilistic Road Map (RPM)
8. Rapidly-exploring Random Trees (RRT)
9. Disjunctive Programming
10. Kassel University
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11. Model Predictive Control (MPC)
12. Mixed Integer Linear Programming (MILP) 
13. Receding horizon 
14. Gurobi optimization 
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2. Hessian
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2. Binary variables 
3. Big-M method 
4. Circumscribing polyhedron 
5. Inscribing polyhedron 
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