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Pose Estimation for Active Vision Using Edge Directions of
Omni-directional Images

Caihua Wang' Hideki Tanahashit Yutaka Sato! Hidekazu Hirayuf Yoshinori Niwa! Kazuhiko
Yamamoto?

T HOIP Project, Softopia Japan / JST
1 Department of Information Science, Faculty of Engineering, Gifu University

Abstract In this paper, we propose a novel method which estimates the pose of Setereo Omni-
directional System (SOS), using the edge directions in the all-directional images obtained by
SOS. The direction of each edge pixel is computed and projected to the plane of Z = 1. Since
all the parallel edges pass a common point which is determined by the slant of the sensor, the
vertical edges, which exist majorly in the indoor or urban scene, will form a large peak in the
projection plane. Therefore, the slant of the sensor can be estimated by detecting the largest
peak in the projection plane. Using this mothod together with the mothod proposed by us
which estimate the location and horizontal rotation of the sensor using the edge histograms of
all-directional image, any pose and location of the sensor can be estimated. Experimental results
on a real environment show the effectiveness of the proposed method.
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1/3° CMOS Chip
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Image Sensor

Resolution

Focal Length 2.9 (mm)
Field of View | 96.6 deg (H)* 71.9 deg (V)
Baseline Length 90mm
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