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Distribution of Non-dominated Solutions in the Objective Function
Space for an Evolutionary Multi-objective Mobile Robot
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Abstract: Evolutionary multiobjective optimization (EMO) algorithms have attracted much research

interest in recent years. In evolutionary robotics (ER), several papers have been published where EMO

algorithms have been applied to design multiobjective behavior of autonomous robots. However, perfor-
mance of EMO algorithms on design of neural networks for robot control tasks has not been investigated
enough. In this work, a multiobjective genetic algorithm was applied to the design of a neural controller
for multiobjective behavior of a mobile robot in a looping maze problem, which is a popular test problem
for ER. Distribution of non-dominated solutions in the objective function space are obtained from a
number of trials in the problem in order to investigate which a decision maker prefers from them.
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Fig. 1: Experimental setup for a looping maze prob-
lem
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Fig. 2: Simulated model for a mobile robot
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Fig. 3: Relative angle between the initial and cur-
rent positions of a mobile robot
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Fig. 4: Distribution of non-dominated solutions and
preferred solutions in the two-objective space by the
NSGA-II
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(d) the three-objective space

Fig. 5: Distribution of non-dominated solutions and
preferred solutions in the three-objective space by
the NSGA-II

Fig. 6: Behavior of a preferred solution obtained
by the NSGA-II in the two-objective optimization
problem

Fig. 7: Behavior of a preferred solution obtained
by the NSGA-II in the three-objective optimization
problem
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