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Real-time Self-localization Method Robust to Noise and Kidnapped Robot Problem for

s L H Autonomous Mobile Robot
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The landmark project RoboCup is a well-known international robotics challenge that aims to
advance robotics and artificial intelligence (AI) research, with the end goal of developing robots able
to play soccer autonomously. One of the important elements for an autonomous soccer playing robot
is self-localization because the position information of the robot becomes a determinant of strategic
behavior and cooperative operation. Although local searching is accurate, the lack of global
searching results in the kidnapped robot problem.

In the kidnapped robot problem, the robot misrecognizes its own position information by
convergence to a local maxima in optimization of self-localization. Thus, we propose a
self-localization method that generates the searching space on the basis of model-based matching
using information regarding the white lines on the soccer field of the RoboCup middle-size league
(MSL), which has the largest field size (12x18 m). Here, the robot's position is recognized by
optimizing the fitness function using a genetic algorithm (GA), which is an Al program that is well
known as a parallel search and optimization process that mimics natural selection and evolution.

In this report, we adjust the parameter set of the GA by considering the kidnapped robot problem
on the basis of preliminary experiments and evaluate the accuracy of the proposed self-localization
method. We also verified the difference in accuracy for self-localization between specialists and
beginners and found that accuracy is completely different depending on color calibration skill.
Furthermore, experiments revealed that the proposed self-localization method is sufficiently robust
to enable robots to play soccer. Finally, we verified that the proposed real-time self-localization
method is robust to noise and the kidnapped robot problem due to using the global/local searching
ability of the GA.
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