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Abstract

This paper presents an interesting observation that
epipolar geometry and log—polar transform can be nat-
urally combined by setting the center of the log—polar
transform into the epipoles. This choice preserves the
linearity of the epipolar lines. Moreover, the setting
is especially advantageous, when camera moves to-
wards the optical axis of the camera as the log—polar
transform compensates the large scale changes in the
scene. This practically implies that conventional match-
ing techniques can be used with wide baseline images.
We discuss the approach with both calibrated and un-
calibrated cameras and show some dense wide baseline
reconstruction examples where the epipoles are close to
the image centers.

1. Introduction

Stereo vision is one of the fundamental research
areas in computer vision. The classic setting con-
tains two images taken by two cameras close to each
other [5, 11]. Recently, however, there has been lots
of research with image reconstruction with widely sep-
arated views that is also known as the wide baseline
stereo problem [13, 8].

Space-variant representations of images, such as
log—polar transform, have been popular due to their data
reduction property [3]. They are often motivated by
the human retina system and applied in robotics, where
real-time data processing is crucial [2]. Among others,
log—polar transform is perhaps the most widely used
since it is invariant to rotation and scaling and provides
a wide field of view. In computing dense stereo corre-
spondence, however, it has been relatively rarely used,
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possibly due to the complex epipolar geometry in log—
polar domain. Previously, Grosso and Tistarelli com-
puted sparse depth maps from pre-filtered log—polar im-
ages [4]. Bernandino and Santos-Victor produced dense
depth maps from log—polar images by pre-computed
look-up tables [1]. Quite recently, Schindler formu-
lated the epipolar geometry on the log—polar plane [12].
None of the previous works did not, however, consider
how the center of the coordinate system should be se-
lected for the log—polar domain.

The principal idea of this paper is to show how the
epipolar geometry in log—polar domain is remarkably
simplified by a particular choice of the coordinate cen-
ter. Previous works on log—polar epipolar geometry set
the center of the transformation to the Cartesian image
center [12]. However, this choice results in complex
geometry and thus in complex computation of stereo
correspondence. Since epipolar lines originate from the
epipoles, we obtain a simple log—polar epipolar geom-
etry by setting the centers in the log—polar transform
to the corresponding epipoles. This choice leaves the

Figure 1. Epipolar lines (left) do not gener-
ally remain straight under log—polar trans-
form (middle), unless the center of the
transform is set to the epipole (right).









Figure 4. The library scene. Original
stereo pair (top row), log-polar trans-
formed stereo pair, log—polar depth maps
of the right image by correlation (left) and
graph cut (right), corresponding Carte-
sian depth maps.

transform into the epipoles. This choice is practically
useful when the epipoles are located in the images or
when the camera moves towards the scene. Since scale
changes become translations on the log—polar plane,
conventional stereo algorithms can be applied with wide
baseline stereo pairs in the log—polar domain. The ex-
periments verified the applicability of our approach and
showed promising results.
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