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Abstract. This paper derives the geometric relationship of epipolar geometry
and orientation- and scale-covariant, e.g., SIFT, features. We derive a new linear
constraint relating the unknown elements of the fundamental matrix and the ori-
entation and scale. This equation can be used together with the well-known epipo-
lar constraint to, e.g., estimate the fundamental matrix from four SIFT correspon-
dences, essential matrix from three, and to solve the semi-calibrated case from
three correspondences. Requiring fewer correspondences than the well-known
point-based approaches (e.g., 5PT, 6PT and 7PT solvers) for epipolar geome-
try estimation makes RANSAC-like randomized robust estimation significantly
faster. The proposed constraint is tested on a number of problems in a synthetic
environment and on publicly available real-world datasets on more than 80 000
image pairs. It is superior to the state-of-the-art in terms of processing time while
often leading more accurate results. The solvers are included in GC-RANSAC at
https://github.com/danini/graph-cut-ransac.
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1 Introduction

This paper addresses the problem of interpreting orientation- and scale-covariant fea-
tures, e.g. SIFT [24] or SURF [13], w.r.t. the epipolar geometry characterized either by
a fundamental or an essential matrix. The derived relationship is then exploited to de-
sign minimal relative pose solvers that allow significantly faster robust estimation than
by using the traditional point-based solvers.

Nowadays, a number of algorithms exist for estimating or approximating geometric
models, e.g., homographies, using fully affine-covariant features. Some methods [37,
32] approximate the epipolar geometry from one or two affine correspondences by con-
verting them to point pairs. Bentolila et al. [14] proposed a solution for estimating the
fundamental matrix using three affine features. Raposo et al. [35, 36] and Barath et
al. [9] showed that two correspondences are enough for estimating the relative pose
when having calibrated cameras. Moreover, two correspondences are enough for solv-
ing the semi-calibrated case, i.e., when the objective is to find the essential matrix and
a common unknown focal length [6]. Guan et al. [17] proposed ways of estimating the
generalized pose from affine correspondences. Also, homographies can be estimated
from two affine correspondences as shown in the dissertation of Kevin Koser [20], and,




