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Abstract:

In this work, Meta-heuristics (MHs) and multi-objective MHs (MOMHs) algorithms are
developed and then applied for robust and optimum design of a UAVs flight control and robot
trajectory planning optimisation. Firstly, the classical differential evolution algorithm (DE) is
applied for tuning a proportional-integral-derivative (PID) controller and linear quadratic
regulator (LQR) with an integral action controller for aircraft pitch control. The results obtained
reveal that the optimum PID controller is efficient for response speed while the optimum LQR
with an integral action controller is efficient for steady state error elimination. Both of the
optimum controllers are robust and can handle disturbance rejection. Next, several
established multiobjective meta-heuristics (MOMHs) are applied for solving multiobjective
time-jerk robot trajectory planning. The results are compared in term of search convergence
and search consistency based on a hypervolume indicator. It was found that, Two-Arch2 gives
the best convergence while DEMO gives the best search consistency. Among the 8 MOMHs,
the Two-Arch2 and DEMO are said to be the top 2 best performers for such a problem. Then,
a self-adaptive multiobjective real-code population-based incremental learning hybridised
with differential evolution (MRPBIL-DE) is proposed for solving a 6D robot trajectory planning
multiobjective optimisation problem. Several multiobjective meta-heuristics (MOMHs) along
with the proposed algorithm are used to solve the trajectory optimisation problem of robot
manipulators while their performances are investigated. The results indicated that the
proposed algorithm is effective and efficient for multiobjective robot trajectory planning

optimisation problem.

Keywords : Meta-heuristic algorithm, Engineering optimisation, Self adaptive meta-heuristic,

Optimum and Robust flight control of UAVs, Robot trajectory planning.



	Print01_ปกนอกMRG6180278
	Print02_ปกในMRG6180278_2
	finalReport-edited
	Print04_Manuscript1
	Self-adaptive MRPBIL-DE for 6D robot multiobjective trajectory planning
	\numberline {1}Introduction
	\numberline {2}Hybrid real code population based incremental learning and differential evolutionary algorithm with adaptive parameter
	\numberline {3}Trajectory planning optimisation problem
	\numberline {4}Numerical experiment
	\numberline {5}Results and discussions
	\numberline {6}Conclusions
	Declaration of Competing Interest
	Credit authorship contribution statement
	Acknowledgements
	References


	Print05_Manuscript2
	Print06_Manuscript3

