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Abstract—This work is performed within the project AniMoyv,
which consists in building a video surveillance system of animal
behaviors in a livestock situation. The main objective of the
project is to provide farmers with an analysis tool capable of
producing precise indicators to control feeding and reproduction
but also to detect activity cycles and abnormal situations.
The work presented in this article is the first part of this
project: the detection and tracking of goats, which allows
us to track the general activity of the livestock. For the
detection, we used YOLO v4, a one-step detection architecture,
after a comparison with the Faster R-CNN model. For the
tracking, we implemented and compared SORT and Deep SORT
algorithms. The evaluation of our detection method gives an
average accuracy of 86.74% and 90.56% respectively for classes
”standing_goat” and “’lying_goat”. For tracking, we obtained an
average association accuracy of 72% with SORT and 74% with
Deep SORT.

I. INTRODUCTION

The AniMov project aims to provide farmers with an
automatic analysis tool for their livestock using a real-time
video surveillance system. Farmers want to know the behavior
of the animals such as feeding, watering, reproduction and
parturition, in order to have precise indicators to control the
feeding and the reproduction of the livestock. The permanent
and direct observation of the animals by a human is not
possible due to economic reasons and also of alteration of the
animals’ behavior. We build a vision system to automatically
analyze animals’ postures (standing and lying) and track their
activity cycles. The work presented in this article focuses on
the detection and tracking of goats. The detection and tracking
of multiple objects remains a great challenge in the field of
computer vision. This task is particularly complex when it
comes to tracking animals in enclosures like goats livestock
(figure 2). The high density of goats in the pens increases the
number of occlusions and can lead to detection failures. The
creation of training and test data is also very costly due to the
lack of an existing dataset in this context.

II. RELATED WORK

Over the past two decades, researchers have investigated a
variety of video camera-based methods and technologies for
detecting and tracking animals in livestock situations.

Using traditional color imaging and background subtraction,
the researchers designed methods for tracking in constrained
environments where pigs walk individually in front of the
camera [1]. The classical methods of tracking multiple

objects show limitations in the context of a herd of very
similar individuals as it is the case in a livestock situation.
To monitor several animals simultaneously, it is necessary
to segment them both from the background and from each
other; a difficult task given their tendency to cluster. Kashiha
et al. [2] proposed an automated method to identify marked
pigs in a pen using pattern recognition techniques. First, a
segmentation is performed using a 2D Gaussian filter (to
denoise the image) followed by Otsu thresholding. Next, the
marks on the pigs were extracted using a similar segmentation
method, which was then used to identify the pattern based on
a Fourier description. It is also very sensitive to the lighting
changes. For this purpose, depth information was introduced
into the tracking of the animals using depth cameras: multiple
tracking in 3D.

For tracking by 3D cameras, the authors in [3] applied
the kinect v2 depth camera for the monitoring of pigs. The
upright camera requires manual calibration of the system
where the user selects corner points defining the boundaries
of the pen, feeder, waterer, heat mat and the position of
each pig. 3D point clouds and ellipsoid tracking are used
with a Kalman filter to estimate the position and orientation
of each pig. Other researchers have also proposed a 3D
tracking system using the region growth algorithm. Pigs were
tracked by linking detections in consecutive images. The
Hungarian algorithm, as described in [4], was used for the
association between the images by performing a combinatorial
optimization of all pig to pig assignments. Although existing
vision systems based on depth video cameras have achieved
some success in detecting and tracking livestock, they have
some drawbacks. The Kinect depth camera has a limited
range of 4 meters and a limited field of view (horizontal 58.5
degrees and vertical 45.6 degrees). In addition, the accuracy
of the depth data is very sensitive to the position of the
camera [5].

In [5], the authors have implemented a 2D color camera
based pig detection and tracking software. They compared the
R-FCN, Faster R-CNN and SSD object detection architectures.
The Faster R-CNN and R-FCN have shown good detection
accuracies, but they are slower than the SSD. The SSD
architecture was chosen for detection. Then, for tracking,
the Discriminative Correlation Filters (DCF) is used with






