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Abstract. This paper presents a simple and practical solution to the 6-point 2-
view focal-length estimation problem. Based on thehidden-variabletechnique
we have derived a 15th degree polynomial in the unknown focal-length. During
this course, a simple and constructive algorithm is established. To make use of
multiple redundant measurements and then select the best solution, we suggest a
kernel-voting scheme. The algorithm has been tested on both synthetic data and
real images. Satisfactory results are obtained for both cases. For reference pur-
pose we include our Matlab implementation in the paper, which is quite concise,
consisting of 20 lines of code only. The result of this paper will make a small but
useful module in many computer vision systems.

1 Introduction

This paper considers the problem of estimating a constant unknown focal-length from
six corresponding points of two semi-calibrated views. Bysemi-calibrationwe mean
that all camera intrinsic parameters but a fixed focal-length are known. This scenario
is quite common (not restrictive) in daily camera use. For example, except for the case
where the camera lens is allowed to zoom continuously, it is often practical to assume
that its focal-length is constant across multiple views. In fact, allothercamera intrinsic
parameters (such as principal point and aspect ratio) can be considered fixed and known
for a certain camera. In other words, the only user-adjustable (therefore variable) camera
intrinsic parameter is the focal-length. Yet still, the focal-length is often kept constant
over two successive image shoots [7][8].

It is well known that five points of two fully-calibrated views are possible to recover
the essential matrixE between the two views. Since an essential matrix is a faithful
representation of the camera motion (up to an unknown scale), namely,E = [t]×R, it
therefore has five degrees of freedom. So, from five points it is possible to estimate the
camera motion—this is exactly what the five-point algorithm does [11].

Now consider a semi-calibrated case where only a fixed focal-lengthf is unknown.
For this case, it is shown that six points (in general position) are enough to estimate
the camera motion as well as the unknown focal-length. This can be easily seen by
the following reasoning. Compared to the fully-calibrated five-point case, the one extra
point correspondence will provide one more constraint on the camera intrinsic matrix.
Consequently, a single unknown focal-length, as well as the relative camera motion,
can be computed from it.

In Proc ECCV 2006




























