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Abstract: The 3D reconstruction can be employed in several areas such as markerless augmented reality, manipulation
of interactive virtual objects and to deal with the occlusion of virtual objects by real ones. However, many
improvements into the 3D reconstruction pipeline in order to increase its efficiency may still be done. In such
context, this paper proposes a filter for optimizing a 3D reconstruction pipeline. It is presented the SKen
technique, a statistical hypothesis test that classifies the features by checking the smoothness of its trajectory.
Although it was not mathematically proven that inliers features performed smooth camera paths, this work
shows some evidence of a relationship between smoothness and inliers. By removing features that did not
present smooth paths, the quality of the 3D reconstruction was enhanced.

1 Introduction

Computer vision is a research area with numerous
contributions to the development of 3D reconstruc-
tion techniques and it is mainly concerned with the
modeling of real world information (Hming and Pe-
ters, 2010) (Barbosa, 2006). Advances in this area
involve the integration with algorithms for real-time
execution (Nistér, 2003), robust statistical approaches
(Choi and Medioni, 2009) and dense 3D reconstruc-
tion hardware-based acceleration methods (Bouguet,
2000). This way, several challenges still motivate the
development of new techniques and the interoperabil-
ity of these with the existing ones.

When the 3D reconstruction is made from real
data, there is an introduction of errors correspondent
to the quality of the image acquisition. This procedure
depends on parameters such as the image resolution,
the camera sensor and light conditions. Once the pro-
cessing of this image already presents noise, it will
be passed on to the next steps. This way, these errors
cause more errors to accumulate along the pipeline.

Following, in the tracking phase there are also
some inherent difficulties such as the occlusion of part
of the scene and false matching. This is due to the
image areas with poor textures and gradient with low
significance that may also introduce noise in the posi-
tioning of features along the trace.

Considering a priori that there are errors aris-
ing from both the image acquisition and the track-

ing stage, it is essential an approach takes into ac-
count these errors when calculating the matrix camera
and the fundamental matrix (Hartley and Zisserman,
2004).

An optimal reconstruction happens when the data
from the tracking stage were obtained without errors,
i.e. using the ground truth. Since the actual distri-
bution of the errors is unknown, it is not possible, at
first, to filter in the scene which are the reliable fea-
tures (inliers) and the unreliable ones (outliers).

Numerical errors, the minimization of nonlinear
systems and several other limitations of the pipeline
make it extremely difficult to avoid the accumulation
of past errors from one phase to another. A solution
to this problem would reduce the amount of errors in
the first stage of the pipeline to its minimum, thereby
providing the best possible features to the 3D recon-
struction algorithm.

In this context, this paper proposes a methodol-
ogy based on statistical methods in order to filter fea-
tures during the tracking phase of a 3D reconstruc-
tion pipeline, using only 2D points provided by the
tracker. It was developed the SKen, a robust hypoth-
esis test with low computational cost, which aims to
reduce the error caused by the tracker without affect-
ing the total execution time.

The remaining sections of this article are orga-
nized as follows: section 2 contemplates some tech-
niques on the state of the art, section 3 describes the
SKen test, section 4 comprises the validation of the


