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Abstract
This paper presents an effective and easy-to-implement algorithm to compute orthogonal vanishing points in uncalibrated
images of man-made scenes. The main contribution is to estimate the zenith and the horizon linebeforedetecting the vanishing
points, using simple properties of the central projection and exploiting accumulations of oriented segments around the horizon.
Our method is fast and yields an accuracy comparable, and even better insome cases, to that of state-of-the-art algorithms.

Categories and Subject Descriptors(according to ACM CCS): I.4.1 [Image Processing & Computer Vision]: —Imaging geometry

1. Introduction

Finding orthogonal vanishing points (VPs) in a photography has
many potential applications in computer graphics, including per-
spective correction, architecture reconstruction and texture extrac-
tion. Surprisingly, while this problem has been extensively studied
in the literature, manual solutions are still used in most existing
software. Figure1 shows an example of using the “Photo Match”
tool in Trimble SketchUpc . The user has to adjust two green bars
and two red bars, so that the extension lines of the bars intersect
at two orthogonal VPs. Once this calibration step is performed, the
scene geometry can be recovered up to a scaling factor, by drawing
3D shapes directly on the image.

Camera self-calibration from monocular images generally fol-
lows two steps [KZ02, Tar09, XOH13, LGRM14]. First, lines are
grouped into pencils, whose centers are considered as potential
VPs. Then, an orthogonality measure is evaluated for every triplet
of VPs and the most plausible triplet is taken as the so-called Man-
hattan frame, and used to compute the focal length. A drawback of
this approach is that complex and time-consuming techniques have
to be used to solve the general problem of VP detection, while only
three particular VPs are �nally used. In this paper, we show that,

Figure 1: Manual adjustment of orthogonal VPs and 3D modeling
by photo matching in Trimble SketchUpc .

under certain conditions that are satis�ed in many practical situa-
tions, the horizon line (shown in yellow in Fig.1), can be found di-
rectly using a well known property of the central projection. Once
the horizon line is known, �nding two or three orthogonal VPs,
along with the focal length and all horizontal VPs (hVPs) is a fast
and simple procedure. Experiments made on three public datasets
show competitive results with regard to state-of-the-art methods.

2. Related Work

There is a vast literature on the problem of VP detection in uncal-
ibrated images. [KZ02] use the Expectation-Maximization (EM)
algorithm, which iteratively estimates the coordinates of VPs as
well as the probabilities of individual line segments belonging to
a particular vanishing direction. Although EM is often sensitive
to initialization, a very rough procedure is used for this step. Sev-
eral attempts have been made to obtain a more accurate initializa-
tion. [Tar09] estimate VP hypotheses in the image plane using pairs
of edges and compute consensus sets using the J-linkage algorithm.
The same framework is used in [XOH13], though a probabilistic
consistency measure is proposed, which shows better performance.
In [LGRM14], the problem is solved in the dual domain where pen-
cil of lines are collinear points. The use of a robust point alignment
detector based on thea contrario framework leads to the poten-
tial VPs. Unfortunately, since any two parallel lines intersect in a
VP, lines grouping remains a dif�cult problem which can yield a
large number of VPs, including many false positive. To tackle this
issue, a few works enforce some geometric constraints during VP
detection. [WH12] present a RANSAC-based approach using a so-
lution for estimating three orthogonal VPs and focal length from
a set of four lines, aligned with either two or three orthogonal di-
rections. [TBKL12] use different layers of geometric primitives,
including the horizon line, and construct energy functions for each

c 2016 The Author(s)
Eurographics Proceedingsc 2016 The Eurographics Association.








