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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,

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).
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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.

References

[1] A. Bernandino and J. Santos-Victor. A binocular stereo

algorithm for log-polar foveated systems. In Proc. 2nd

Workshop on Biologically Motivated CV, pages 127–

136, 2002.

Figure 5. The outdoor scene. Original
stereo pair (top row), Cartesian depth

maps of the right image by correlation

(left) and graph cut (right).

[2] F. Bertona, G. Sandini, and G. Metta. Anthropomorphic

visual sensors. In C. Grimes, E. Dickey, and M. Pishko,

editors, Encyclopedia of Sensors, volume X, pages 1–

16. American Scientific Publishers, 2005.
[3] M. Bolduc and M. Levine. A review of biologically mo-

tivated space-variant data reduction models for robotic

vision. CVIU, 69(2):170–184, February 1998.
[4] E. Grosso and M. Tistarelli. Log-polar stereo for an-

thropomorphic robots. In Proc. ECCV, pages 299–313,

2000.
[5] R. Hartley and A. Zisserman. Multiple View Geome-

try in Computer Vision. Cambridge University Press,

ISBN: 0521540518, second edition, 2004.
[6] V. Kolmogorov. Graph cuts for energy minimiza-

tion. http://www.cs.cornell.edu/˜rdz/

graphcuts.html, 2005. [referred April 13, 2008].
[7] D. Lowe. Distinctive image features from scale-

invariant keypoints. IJCV, 60(2):91–110, 2004.
[8] Z. Megyesi, G. Ks, and D. Chetverikov. Dense 3d re-

construction from images by normal aided matching.

MGV, 15(1):3–28, 2006.
[9] D. Oram. Rectification for any epipolar geometry. In

Proc. BMVC, 2001.
[10] M. Pollefeys, R. Koch, and L. V. Gool. A simple and ef-

ficient rectification method for general motion. In Proc.

ICCV, volume 1, pages 496–501, 1999.
[11] D. Scharstein and R. Szeliski. A taxonomy and eval-

uation of dense two-frame stereo correspondence algo-

rithms. IJCV, 47(1/2/3):7–42, 2002.
[12] K. Schindler. Geometry and construction of straight

lines in log-polar images. CVIU, 103(3):196–207, 2006.
[13] C. Strecha, R. Fransens, and L. V. Gool. Wide-baseline

stereo from multiple views: A probabilistic account. In

Proc. CVPR, volume 1, pages I–552–I–559, 2004.
[14] G. Xu and Z. Zhang. Epipolar Geometry in STereo, Mo-

tion and Object Recognition. Kluwer Academic Pub-

lishers, 1996.


