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

Hiroaki Katsura*!, Jun Miura*!, Michael Hild*? and Yoshiaki Shirai*!

This paper describes a view-based outdoor navigation method. In the method, a user first guides a 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 along the route with localizing itself based on the comparison between the learned

images and input images. Since appearances of objects in images may vary much according to changes of seasons

and weather in outdoor scenes, a simple image comparison does not work. We, therefore, propose a comparison

method in which the robot first recognizes objects in images using object models which allow for such appearance

variations, and then compares recognition results of learned and input images. A method is also developed which

automatically selects key images used for the comparison from an image sequence. Experimental results of about

350 [m] autonomous navigation in our campus under various conditions show the feasibility of the method.
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Fig.1 Example input images

Uniform region

mum Sky-or-uniform region

Fig.2 Recognition results of uniform and sky regions

Building region

Fig.3 Recognition results of building regions

- ‘
&\\\ Tree region

Fig.4 Recognition results of tree regions. The color of leaves in (b) is green, and that
of (d) is colored
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Fig.5 Relationship between intensity (7') and hue (6)
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Fig.8 An input image and its recognition result
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Fig.10 Relationship between the robot pose and the object po-
sitions in the front and at the back
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Fig.11 A user-guided path

Fig.12 Examples of extracted flow vectors
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Fig.13 Change of image motion

Fig.14 Example learned images taken at the straight path con-
necting (a) and (b)
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Fig.15 Corner detection from odometry data

Corner (d) Corner (g)
Fig.16 Example learned images obtained at the detected cor-
ners

Table 3 Image details and matching results

Date of image input 3/10/02 | 10/2/02 | 1/11/03
Weather cloudy sunny cloudy
Start position (a) (b) Start
Goal position (e) (e) Goal
Status of leaves partially | partially | partially
fallen colored fallen
Number of images 124 125 472
Success | Max. similarity 60 93 243
Otherwise 57 28 210
Failure 7 4 19
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Fig.18 Input images taken at the positions recognized as cor-
ners
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Fig.19 Snapshots of autonomous navigation
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