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View-Based Outdoor Navigation Using Object Recognition
Rubust to Changes of Seasons and Weather

O Hiroaki Katsurat,Michael Hildf,Jun Miuraf and Yoshiaki Shiraif
tDept.of Computer-Controlled Mechanical Systems, Osaka University
iDept.of Engineering Informatics, Osaka Electro-Comunication University

Abstract: This paper describes a view-based outdoor navigation method. In the method, a user first guides the robot
along a route. During this guided movement, the robot learns a sequence of images and a rough geometry of the route.
The robot then moves autonomously with localizing itself based on the comparison between the learned images and
input images. Since the appearances of objects may change much due to changes of seasons and weather in outdoor
scenes, a simple image comparison does not work. We, therefore, propose the following comparison method; the robot
first recognizes objects in the images using object models which represent such appearance changes, and then compare
the recognition restuls of two images for localization. The robot also uses GPS, odometry, and a laser range finder
to recognize turning positions and obstacles for safe and efficient navigation. Experimental results of about 350m
autonomous navigation in our campus show the feasibility of the method.

Keywords: mobile robot, outdoor navigation, view-based navigtion, robust object recognition
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