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Given a query image of an object, large scale image retrieval systems

usually proceed in two steps: an initial ranking/short list based on vi-

sual words [4, 6]; followed by a reranking based on a geometric relation.

In order for the retrieval to be immediate both steps must be extremely

ef�cient at run time. The visual words enable text retrieval like scalabil-

ity and speed, but the reranking is potentially more costly as it involves

computing a geometric relation between the query image and each target

image in the short list. The geometric relation of choice has been a planar

homography [2, 5].

In this work we show that epipolar geometry can be used for the rank-

ing relation. Why is this important? As is well known [1], a planar ho-

mography is the exact relation between two images if (i) the scene is pla-

nar, or (ii) the scene is three dimensional but the camera centres of the two

images coincide. In fact both these cases often apply for the type of �ickr

images in retrieval datasets since (i) often buildings are used for queries,

and their facades are near-planar, and (ii) tourists often take photos of fa-

mous landmarks from much the same place. However, where these cases

don't apply, e.g. if the situation is a 3D structure acquired from different

viewpoints, potential image matches may be lost. Epipolar geometry is

the exact relation for this situation.

In this paper we develop a new minimal solution for the af�ne fun-

damental matrix (which represents the af�ne approximation of epipolar

geometry) based on the correspondence of a pair of ellipses. Epipolar

tangency constraints on the ellipses are used to derive a quartic equation

in a single variable, and this yields up to four closed form solutions for

the af�ne fundamental matrix (Figure 2).

We evaluate the new solution using the standard framework for es-

timating epipolar geometry between two views: compute af�ne covari-

ant elliptical regions in each image; represent these by a SIFT descrip-

tor for matching; and then estimate the af�ne fundamental matrix us-

ing the RANSAC algorithm. We compare the two-ellipse solution to the

four-point minimal solution [1] on a number of standard image pairs and

achieve vast computational saving, with a median speedup of 8.43 and a

mean of 17.48.

This solution is tailored to the architecture of large scale retrieval sys-

tems since: �rst, ellipses are already produced by the af�ne covariant re-

gion detectors (e.g. af�ne-Harris [3]) used by such systems; and, second,

as only two correspondences are required, computation of the relation (us-

ing RANSAC) is very ef�cient. We show that indeed there are matches

missed by the homography relation which are correctly retrieved using

epipolar geometry (Figure 1), and that the system performance in terms

of standard benchmarks equals or exceeds a baseline using homographies.

To our knowledge this is the �rst time that the ellipse pair solution

has been given, and that epipolar geometry has been used to rerank a real

time large scale retrieval system.

Figure 1: Two queries from the Oxford and Paris datasets. The results

(shown right) are correctly veri�ed with af�ne epipolar geometry, but are

not veri�ed using an af�ne transformation.

(a) Sol. #1: 7 inliers

(b) Sol. #2: 79 inliers

(c) Sol. #3: 18 inliers

(d) Sol. #4: 9 inliers

(e) Final solution obtained using all the inliers of solution #2: 122 inliers

Figure 2: Estimating af�ne epipolar geometry from two ellipses for

the Wash scene. (a)-(d): the four solutions consistent with the two

corresponding ellipses (shown in yellow), (b) is the correct one. Example

epipolar lines are shown in red; note that they are tangent to the ellipses.

(e): the �nal estimate. Note that there are signi�cant perspective effects,

but the method is capable of estimating a good af�ne approximation to

the epipolar geometry.
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