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In this paper we present an outlier rejection
method for absolute pose estimation. We focus
on the special case when the orientation of the
camera is known. The problem is solved by pro-
jecting to a lower dimension where we are able
to efficiently compute upper bounds on the max-
imum number of inliers. The method guarantees
that only correspondences which cannot belong
to an optimal pose are removed. Once the major-
ity of the outliers have been removed the prob-
lem is greatly simplified and can be solved using
standard methods (e.g. RANSAC [1]).

If the orientation is known we can w.l.o.g.
assume that R = I, by rotating the image points.
Each 2D-3D correspondence then constrains the
translation t to a cone,

K=

{
t ∈ R3

∣∣∣∣ ‖X− t‖ ≤ 1
cos(ε)

〈x, X− t〉
}
, (1)

and we are interested in finding the translation
which satisfies as many cones as possible.

To remove outliers we want to determine if
a given cone K0 can be part of an optimal solu-
tion. If the answer is negative we can discard the
correspondence safely.

In our outlier rejection scheme we first or-
thogonally project each intersection K0 ∩Ki to
the center line in K0.

K0

Ki

Each intersection gives an interval on the line
and by finding the maximum number of over-
lapping intervals we get an upper bound for any
solution which includes K0.

Finding the projection of the intersection be-
tween the cones is a convex problem and can
be solved using standard solvers. For our appli-
cation these are however too slow for practical
use. Instead we form a polyhedral approxima-
tion of the cone K0. This allows us to find a
closed form solution to the projection problem.
In experiments we show that the errors intro-
duced by the planar approximation are negligi-
ble and that the closed form solution gives sig-
nificant speed-ups compared to using the stan-
dard solvers. For some instances the runtime
went from 20-30 minutes to a couple of millisec-
onds.

We evaluate our method on a new dataset
for metric localization from a single image for a
car driving through a tunnel. The poor lightning
conditions and repetitive textures makes match-
ing difficult and there are a large number of out-
liers. See Figure 1 for an example image and
localization result.

Figure 1: Left: Input image with SIFT features
(blue points). Right: Camera pose in world co-
ordinate frame.

We compare running our outlier rejection fol-
lowed by a few iterations of RANSAC with per-
forming RANSAC on original correspondences.
Our approach gives improved performance, both
in terms of localization accuracy and computa-
tion time.
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