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7. Conclusions

Two new general strategies using NSGA-II and MODE for the
off-line tridimensional optimal trajectory planning of the indus-
trial robot manipulator (STANFORD robot) in the presence of fixed
obstacles are presented. When dealing with fixed obstacles, both
the objective functions and the constraint functions have to be up-

dated simultaneously at each time instant. Two methods (normal-
ized weighting objective functions method and average fitness 
factor method) are combinedly used to select best optimal 
solution from Pareto optimal fronts. Two multi-objective perfor-
mance measures namely SSM and ratio of non-dominated 
individuals are used to evaluate the strength of Pareto optimal 
fronts. Two more multi-objective performance measures namely 
optimizer overhead and algorithm effort are used to find 
computational effort of NSGA-II and MODE algorithms. Two 
numerical examples demonstrated the efficiency of the proposed 
techniques. Both NSGA-II and MODE techniques are better than 
SUMT (Saramago and Steffen, 2001). 
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