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Real-Time Self-Localization Method by Using Measurements of Directions
of Two Landmarks and Dead Reckoning

Akira Motomura*!, Takeshi Matsuoka*?, Tsutomu Hasegawa*! and Ryo Kurazume*!

We propose a new real-time self-localization method for an autonomous mobile robot amidst dynamically moving
multiple obstacles. This method uses direction of two landmarks and dead reckoning. Conventional method uniquely
determines the pose of the robot if at least three landmarks are observed. However, robots often fail to simultane-
ously recognize three different landmarks in such environment : landmarks are easily occluded. When a robot detects
two landmarks and measures angles of their directions, the robot is constrained to be on a circle, so we obtain a
set of candidates of robot’s pose. Successively the robot moves for a short period, and then observes landmarks.
Displacement obtained by dead reckoning is added to pose candidates. Localization error of candidates is evaluated
by difference of direction angle to the landmarks:comparison is made between measured direction of landmarks and
computed ones. The robot’s motion and measurement of landmarks is repeated, and the evaluation of candidates is
updated. Finally correct pose is determined uniquely as the one having the smallest error accumulation. Multiple
localization process in parallel results robust and accurate localization. The proposed method applies to the soccer

robot in the RoboCup Middle-size league and experimental results indicate that the approach is reliable.

Key Words: Self Localization, Dynamically Moving Obstacles, Omnidirectional Camera, Dead Reckoning, Au-

tonomous Mobile Robot, RoboCup
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Fig.7 Developed soccer robot for RoboCup Middle Size League

Fig.8 Omni-directional camera and image
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Table 1 Average errror and standard deviation in experiment 1

| method HORECRION
position[mm)] 383 | 381 | 100
standard deviation | 298 | 356 | 87

21.6 | 40.1 | 0.7
30.6 | 55.0 | 1.2

orientation[degree]
standard deviation
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Table 2 Average errror and standard deviation in experiment 2

| method [ 3 [@]6)]
position[mm] 333 | 133 | 125
standard deviation | 163 | 129 | 74

orientation[degree] | 24.8 | 6.9 | 2.7
standard deviation | 23.4 | 8.0 | 4.0

Table 3 Average errror and standard deviation in experiment 3

| max process | 1 I 5 | 10 ]

position[mm)] 157 | 135 | 125
standard deviation | 89 | 78 | 74
orientation[degree] | 4.8 | 3.0 | 2.7
standard deviation | 11.7 | 9.1 | 4.0
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