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An Estimation Method of Position from
an Omnidirectional Image for a Two-leg Walking Robot

HiroTO IGARASHL, ! TosHIHIKO KANBARAT!
and HIEDHIRO SEKI'!

In the intelligent robotics field, many estimation methods of robot position
and orientation have been proposed from images which are captured by a cam-
era attached to the robot. Generally, it is difficult to estimate them from a
monocular image. Espacially, it is too difficult to estimate range data. Thus,
stereo vision methods or motion stereo methods are used for the range estima-
tion in many papers. On the other hand, we try to estimate position of the
robot from only one monocular ominidirectional image.
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Fig.1 A Two-leg Walking Robot with a Omnidirectional Camera and Two Thick Lines on the
Ground
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Fig.2 Thick lines whose width and interval are known
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Fig.3 Image Capturing System from an Ominidirectional Camera
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Fig.4 Example of an Omnidirectional Image
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Fig.6 Four boundary lines on the ground which are based on the camera coordinates
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Fig.5 The camera coordinate system which is based on the world coordinate system ) e H R
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Fig.8 Relation Between a Cross Line and Two Boundary Lines
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Fig.9 Circle Curve which Constrains Robot Position on a Profile Plane
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Fig.10 Two Positions which are Estimated from Two Crossing Points of Two Constraint Circles
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Fig.11 Three Combinations for Generation of Two Constraint Circles
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Fig.12 Error Region of Crossing Curves with Same Width
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Fig. 13 Example of Changing Errors
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Fig. 18 Imprimentation Example of Perticle Filter
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