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Abstract—Moving Object Detection (MOD) is still an active
area of research due to the amount of scenarios it can tackle
and the different characteristics that may appear in them.
Therefore, getting a unique method that performs well in all
the situations becomes a challenging task. In this paper we
address the MOD problem from a physical point of view: given
the optical flow between two images, we propose to find its
motion-boundaries by means of the optical strain, which gives
information about the deformation of any vector field. As optical
strain detects all the motions from a sequence, we propose to
work on temporal windows and apply thresholding on them in
order to separate noise from real motion. The proposed approach
shows competitive results when compared to other methods on
known datasets.

Index Terms—Moving Object Contour Detection, Optical
Strain, Optical Flow, Temporal Windows, Adaptive Threshold.

I. INTRODUCTION

Moving Object Detection (MOD) aims at recognising the
physical movement of the objects in a video scene. It remains
an open problem due to the wide range of real scenarios where
it can be used, such as video surveillance, trajectory similarity
search, traffic monitoring, or tracking, among others [1]–[3].
Moreover, each of these scenarios may present different chal-
lenging situations such as illumination variation, occlusions,
complex background or object dimension variation.

Moving Object Detection algorithms can be classified into
the following approaches: temporal differences, background-
foreground subtraction or optical flow methods. Temporal dif-
ference models apply pixel-wise difference among consecutive
frames [4]–[6]. However these methods fail in the cases of
slow motion or similar texture between foreground and back-
ground. On the other hand, background-foreground subtraction
methods aim at constructing a robust background model that
will be subtracted from all frames to get the foreground [7]–
[11]. However, they are computationally expensive and require
a big amount of frames in order to model the background.
Moreover, they fail in the cases of camera instability. In
order to overcome these difficulties, optical flow methods use
the internal motion information between consecutive frames,
which is given by the Optical Flow (OF) [12]–[16]. These
methods got recently an upraise thanks to the improvement of
the optical flow models [17]–[19].
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Fig. 1: Frame 23 from paragliding sequence from [22].

In their turn, OF models can be distinguished between
region-based techniques, which aim at determining the shape
of the moving objects, and contour-based algorithms, which
detect their boundary [20], [21]. Let us note that, under the
assumption that the boundaries are well detected and complete,
both methods are complementary as it is straightforward to
obtain the object shape from it boundaries and vice-versa. The
main drawback of these methods is their sensibility to noise,
which is dissipated when the models are contour-based [14].

We propose in this article a contour-based optical flow
model for Moving Object Detection1. Contours are computed
by means of the Optical Strain (OS), which corresponds to
the deformation of the Optical Flow and is able to detect
all the motions in a video. In order to distinguish among
real motion and noise (such as the movement of tree leaves
or water) we propose to work on temporal windows. Each
of these windows is considered as the minimum instance of
our model, therefore we compute a unique optical flow (by
means of Vector Addition, detailed in Eq. (5)) which is able
to capture long-distance variations, from the first to the last
frame of each window. The underlying goal behind this idea
is that the object’s motion will have a steady behaviour along
the window, while the noise will be erratic. Therefore, the
real motion gets accumulated, while the noise is dissipated,
allowing a thresholding step to successfully suppress it.

The main contributions presented in this paper are the
following:

1Code available at: https://github.com/mariaoliverparera/mod-opticalStrain

https://github.com/mariaoliverparera/mod-opticalStrain
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