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Abstract

Today, livestock farming faces the challenge of increasing
production to meet the growing demand for animal products. In this
context, bovine reproduction represents a multifactorial process that
requires informed and strategic decision making to increase
reproductivity and economic benefits. The objective of the present
research is to analyze the potential of Artificial Intelligence to
improve decision making in bovine reproduction. The application
of several techniques of this discipline, such as Machine Learning,
Artificial Neural Networks, Deep Learning, Support Vector
Machines and Decision Trees, is analyzed. These technologies can
be applied to different areas such as: genetic selection, heat and
disease detection, artificial insemination and animal health
monitoring. The use of these techniques is conditioned by three
fundamental factors: the characteristics of the organization, the
proposed objective and the particularities of the data set, which
must be taken into account when deciding which technique to use.
Therefore, the application of intelligent technologies allows the
sustainability of the livestock sector by reducing costs, increasing
milk and meat production in order to improve efficiency and
profitability, guaranteeing animal welfare during the processes.
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Resumen

Actualmente, la ganadería enfrenta el reto de aumentar la
producción para satisfacer la creciente demanda de productos de
origen animal. En este contexto, la reproducción bovina representa
un proceso multifactorial que exige la toma de decisiones
informada y estratégica para incrementar la reproductividad y los
beneficios económicos. El objetivo de la presente investigación es
analizar el potencial de la Inteligencia Artificial para mejorar la
toma de decisiones en la reproducción bovina. Se analiza la
aplicación de varias técnicas de esta disciplina, como el
Aprendizaje Automático, las Redes Neuronales Artificiales, el
Aprendizaje Profundo, las Máquinas de Soporte Vectorial y los
Árboles de Decisión. Estas tecnologías pueden ser aplicadas a
diferentes áreas tales como: la selección genética, la detección del
celo y enfermedades, la inseminación artificial y el monitoreo del
estado de salud de los animales. El empleo de estas técnicas se ve
condicionado por tres factores fundamentales: las características de
la organización, el objetivo propuesto y las particularidades del
conjunto de datos, los cuales se deben tener en cuenta en el
momento de decidir cuál técnica utilizar. Por tanto, la aplicación de
tecnologías inteligentes permite la sostenibilidad del sector
ganadero al reducir costos, aumentar la producción de leche y carne
con el fin de mejorar la eficiencia y la rentabilidad, garantizando el
bienestar animal durante los procesos.
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Introduction

Livestock farming is a primary factor in guaranteeing food
security, which is why animal health and well-being have
become key elements for sustainable development

(Sustainable Agriculture Sector Program (NAREN), 2020).
However, this situation represents a challenge for livestock
farmers. The disproportionate increase in the human
population worldwide makes food increasingly difficult.

Volume 22,  January-December  2024, ISSN: on request

Monograph
 

                           Ciencias Universitarias                           
 

Journal site: https://revistas.unah.edu.cu/index.php/cu     Cu-ID: https://cu-id.com/cu/v22e07

________________________________________________
Received: June  18, 2024
Accepted: October  01, 2024
Conflict of interests: The authors of this work declare no conflict of interest.
AUTHORS CONTRIBUTION: The authors participated in the design and writing of the work, in addition to the analysis of the documents.

   This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial
(CC BY-NC 4.0). https://creativecommons.org/licenses/by-nc/4.0/    

 

1

https://orcid.org/0000-0002-5604-1413
https://orcid.org/0000-0003-1983-6855
https://orcid.org/0000-0003-3626-0552
https://orcid.org/0000-0003-0860-6974
https://revistas.unah.edu.cu/index.php/cu
https://cu-id.com/cu/v22e07
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


In the last 10 years there has been a growing demand
for products of animal origin, which is evident in the
exponential growth of herds. At the same time, new
generations are less and less interested in this sector. Due
to this situation, workers in the area have decided to include
more sophisticated and less invasive techniques to maintain
livestock practices and facilitate work, such is the case of
Artificial Intelligence in livestock reproduction (Melak et
al., 2024). With the application of innovative and intelligent
technologies it is possible to achieve greater control of
livestock without the need to increase the institution's staff.

Currently, the livestock sector is aimed at increasing milk
production and genetically improved reproduction, in other
words, they need cattle with dairy and meat genes. From this
situation arises the need to include Artificial Intelligence
techniques to improve precision and increase speed in
livestock processes (González et al., 2018). Therefore, the
research objective is proposed to analyze the potential of
Artificial Intelligence to improve informed decision making
in bovine reproduction.

1. Artificial Intelligence in Livestock Farming

The use of Artificial Intelligence in livestock
farming has made it possible to optimize various
processes, both productive and reproductive, such as herd
movement, animal health, reproduction, milk and meat
production, among others. The implementation of these
technologies increases the possibility of improving livestock
management, of monitoring the animal in real time.

Artificial Intelligence provides numerous benefits, which
can have a significant impact on the management of the
institution. Some of these benefits are: optimization of
decision making, early detection of diseases, improvement
in livestock breeding and reproduction, efficiency in the
use of resources and improvement of animal well-being
(Bovine Genetics, 2020). Livestock farming, although it is
considered a pillar for food, is still behind other sectors, so
the application of intelligent techniques marks an important
advance in its development (Bayona et al., 2024).

2. Artificial Intelligence in Bovine Reproduction

The integration of Artificial Intelligence and bovine
reproduction provides a new perspective in livestock
farming. The computer systems associated with this
discipline serve as support tools for the livestock sector
specialist. Therefore, livestock reproduction has benefited
from these tools in different processes, some of these are:

There are numerous applications in this field in bovine
reproduction, some of these are:

• Genetic improvement: allows optimizing the selection
and reproduction of animals with desirable

characteristics. In the case of cattle, animals with a
dual purpose, milk and meat production, are desired
(Marizancén and Artunduaga, 2017).

• Heat detection: identifies the optimal moment to perform
artificial insemination (Strappini et al., 2015).

• Reproductive health monitoring: precisely manages
bovine reproduction, contributing significantly to animal
well-being, since it uses techniques that are not
aggressive or invasive for the animal (Curti et al., 2023).

• Artificial insemination: evaluates the effectiveness of
artificial insemination and suggests improvements in
the techniques used, with the purpose of increasing the
success rate (Terrero and Morejón, 2014).

• Analysis of reproductive data: improves the management
and optimization of reproductive processes (Terrero and
Morejón, 2014).

Overall, these advances provide enormous benefits for
both the entity and the animal. Among the benefits are:

1. Improves the success rate of artificial insemination and
productivity by allowing early detection of diseases.

2. Reduces costs as it identifies estrus (estrous period or
heat) more accurately, optimizing artificial insemination
and, therefore, reducing operating costs.

3. Promotes animal welfare (Melak et al., 2024).

Currently, Artificial Intelligence has a lot to contribute
to livestock farming and bovine reproduction. It is a field
that is still under development. Trends in this branch of
computing are transforming bovine reproduction. These
are aimed at real-time monitoring, accurate detection of
heat, advanced genetic analysis, automation of processes,
prediction of reproductive results and analysis of data for
decision making (García et al., 2020 ; Fuentes et al., 2022;
Moreira et al., 2023).

3. Artificial Intelligence Techniques
used in Bovine Reproduction

To decide whether a technique is appropriate or not
for a given objective, three fundamental aspects must be
taken into account: the characteristics of the organization in
which the technique is going to be applied, the proposed
objective and the particularities of the data set. For example,
if the data set is limited, simple techniques such as Support
Vector Machines or Decision Trees should be used which,
unlike other techniques such as Artificial Neural Networks,
Machine Learning and Deep Learning, do not require
large volumes of data to your training. Depending on the
objective to be achieved, Artificial Intelligence techniques
may vary.
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For example, if the purpose of the research is to
genetically improve a certain species, techniques such as
Deep Learning, Machine Learning and Artificial Neural
Networks can be used, because they can perform complex
analyzes and provide accurate results. The same occurs for
reproductive health monitoring, artificial insemination and
reproductive data analysis. In the case of heat detection,
the most suitable technique is Machine Learning due to its
ability to identify complex patterns and improve accuracy.
Other techniques that can be used in livestock reproduction
are Support Vector Machines and Decision Trees that,
although not the most appropriate, can be applied to achieve
the proposed objective since they are simple techniques that
can be used in simple analyzes (Berryhill et al., 2020).

Deep Learning is based on the use of Artificial Neural
Networks. These networks are inspired by the functioning of
the human brain and are composed of layers of artificial
neurons connected to each other with multiple layers.
The complexity of this structure allows the learning of
complex patterns from unstructured data. Deep Learning is
mainly used for recognition and prediction tasks, such as
image classification, object detection or machine translation.
Despite their success, the learning process of these models
remains complex and not very transparent (Padial, 2019).

Machine Learning is characterized by its ability to learn
from data without the need for explicit programming.
Machine Learning algorithms are based on pattern
recognition and decision making from large data sets,
allowing them to improve their performance over time.
Unlike human learning, which requires the capacity for
reflection and self-analysis, this technique does not require
this faculty and its models are capable of improving their
performance over time as they are exposed to new data
(Padial, 2019).

On the other hand, Artificial Neural Networks need to
be trained since they learn from large data sets, without
the need for explicit programming. Furthermore, they are
made up of artificial neurons that process information
and generate outputs from inputs and can learn complex
patterns from unstructured data. This technique can adapt to
new data, learn patterns, and make accurate predictions in
unknown scenarios (Basogain, 1998).

However, Support Vector Machines are used as a tool
for data classification in a wide range of applications. Their
ability to find nonlinear hyperplanes, their robustness to
overfitting, and their computational efficiency make them
an attractive option for many machine learning problems.
Support Vector Machines are widely used to classify
images into different categories, such as faces, objects or
landscapes. They can also be used to recognize patterns
in voice signals and distinguish between different speakers
or words, to classify texts into different categories, such
as sentimental or news documents, and to analyze medical
data, as well as predict the risk of diseases or response to
treatments (Lee, 2010).

Decision Trees, for their part, are made up of nodes
and branches, each node represents a question or a test
about a characteristic of the data, and the branches that
leave a node represent the possible values or answers to
the question. Decision Trees are used to classify data into
different categories, they have flexibility and robustness
against outliers and missing data. The hierarchical structure
allows you to clearly visualize classification rules and
relationships between data characteristics, making them a
powerful tool for data classification and analysis. Generally,
this technique provides a quick response, is precise and does
not require many resources to execute (Menes et al., 2015;
Song and Ying, 2015).

Therefore, the correct selection of the technique depends
on the domain of the scenario where you want to work.
From the point of view of livestock reproduction, Artificial
Neural Networks, and their branches, play a leading role
since they can be applied to most of the activities carried
out in the area. Currently, many people or researchers are
integrating some techniques with others to complement each
other or improve existing algorithms in order to increase
their efficiency and precision.

4. Impact of the application of Artificial Intelligence
associated with decision making in Bovine Reproduction

The techniques and tools proposed have influence on
the decisions made in each of the livestock processes.
Consequently, it can be said that Artificial Intelligence
is positively transforming decision-making in the different
areas of bovine reproduction. The application of computer
techniques in this branch of livestock farming allows the
analysis of large volumes of data with greater precision
and speed than traditional methods, which guarantees
livestock farmers making informed decisions about artificial
insemination, genetic selection and early detection of
reproductive problems (Kerton, 2012). It can also adapt
reproductive strategies to the individual characteristics
of each animal, which favors the improvement of the
reproductive efficiency of the individual and the reduction
of costs associated with bovine reproduction, such as the
costs of failed artificial insemination and treatment of
reproductive problems. and, therefore, the increase in the
profitability of livestock operations. In addition, it provides
facilities to help select animals with desirable characteristics
for reproduction, such as greater fertility or resistance to
diseases (Garro and Tallarico, 2022).

By integrating large volumes of data and advanced
algorithms, Artificial Intelligence facilitates informed
decision-making and the optimization of information
management, which in turn contributes to increasing the
profitability and reducing the environmental impact of
livestock production. In general, this discipline has the
potential to transform cattle farming, making it more
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efficient, sustainable and profitable. The application of
smart techniques in the sector is a significant step towards a
sustainable future for food security.

Conclusions

Five Artificial Intelligence techniques were analyzed,
of which the most used for decision making in the
different areas of bovine reproduction are: Artificial Neural
Networks, Machine Learning and Deep Learning. With the
support of these technologies, results have been achieved in
less time and with greater precision.
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