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Position Estimation Experiment in Uneven Field for a Mobile Robot using GPS and Odometry
K.Otani(Tohoku Univ.), o K.Nagatani(Tohoku Univ.), K.Yoshida(Tohoku Univ.)

Abstract

One of the important technologies for outdoor mobile robot is 3D localization. Generally, GPS is a very common
method to estimate its location in an outdoor environment. However, GPS signals might be blocked because
of shield objects, such as trees, rocks, or ceilings of tunnels, above the GPS. To counter such a problem, other
positioning sensors and a sensor fusion technique are generally required. In this research, we aim to realize
a sensor fusion method for localization of field mobile robots using particle filtering technique. Envisioned
sensors are GPS, odometry, 3 gyroscopes, and visual odometry. To validate effectiveness of our method, we
implemented the sensor fusion method on our field vehicle and conducted some experiments. In this paper, we
introduce our sensor fusion method and report the experimental results.
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Fig. 1: particle filter
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Fig. 2: The target environment
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Fig. 4: A snapshot of visual odometry
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Fig. 5: An experimental result
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Fig. 6: process of particle
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