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Evaluation of non-contact position estimation device for small-sized

mobile robots in outdoor field
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Takahashi Yuusuke(Tohoku Univ.), Nagatani Keiji(Tohoku Univ.), Yoshida Kazuya(Tohoku Univ.)

Abstract: Our research group has been developing a localization method for a mobile robot on rough
terrain. On such terrains, wheels of the robots may be sunk or slipped, and then, conventional wheeled
odometry may not work well. To detect an accurate position of the robot in such environments, it
has an advantage for a non-contact position estimation device, which was developed in our ex-research
project. In this research, we integrated the device into our small-sized mobile robot, and performed
position estimation experiments in outdoor fields. In this paper, we introduce the robot system, and
report the results of the experiments to evaluate the device.
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Fig. 1: Two red laser modules and Optical sensor
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Fig. 2: Mobile robot for evaluation of non-contact posi-
tione estimation device
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Fig. 4: Sun light thrown under mobile robot

Table 1: Error in displacement by wheel odometry and
proposed sensing device on inside hallway

error [%]
Trial | Length Wheel odometry Proposed‘ sensing
[m] device

1 7.67 1.99

2 10 10.4 5.08

3 5.42 1.95
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Fig. 5: The result of the outdoor experiment
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