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Article type: Research Introduction: Sports talent identification (STI) is a complex process that benefits
from insights across various scientific fields to enhance its credibility. Nowadays,
artificial intelligence (Al) has proven effective in prediction and classification tasks.
Given that talent identification revolves around accurately predicting and classifying
individuals, leveraging Al can be truly transformative. This study aimed to explore
how artificial intelligence can be used for STI.
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Conclusion: Finally, it can be concluded that identifying the principal components
specific to each sport category and designing an artificial neural network can help
researchers and coaches recognize the important indicators for each sport and use
them for sports talent identification in their respective fields.
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Extended Abstract

Introduction

Achieving success in sports necessitates substantial
resources dedicated to the identification and development
of athletic talent. This process typically follows a five-
stage model encompassing potential discovery,
specialized identification, talent development, selection,
and transition. In the initial stage, the focus is on
identifying talented children and nurturing their
enthusiasm, while the subsequent stages concentrate on
evaluating and further developing these young athletes.
Employing artificial intelligence-based methods can
enhance data processing and situational analysis, thereby
improving the talent identification process. A significant
challenge in this arena is the insufficient attention given
to all influential parameters, which can undermine the
accuracy of identification. For this reason, the use of
scientific and systematic approaches is crucial. Recent
research suggests that integrating historical data with
advanced statistical techniques can yield more precise
identification of athletic talents. As scientific
advancements progress, the demand for accurate talent
identification has become increasingly evident. Selecting
effective components and accurately evaluating them
through artificial neural network algorithms facilitates
the processing, weighting, and clustering of various
sports disciplines. Consequently, this study aimed to
develop an artificial intelligence-based talent
identification algorithm for clustering four general
categories: ball sports, racket sports, martial arts, and
aquatic sports, and to assess its accuracy.Achieving
success in sports requires significant resources dedicated
to the identification and development of athletic talent.
This process generally follows a five-stage model that
includes potential discovery, specialized identification,
talent development, selection, and transition. In this
model, the first stage focuses on identifying talented
children and fostering their enthusiasm, while the
subsequent stages are dedicated to evaluating and
developing these young athletes. The use of artificial
intelligence-based methods can assist in data processing
and situational analysis, thereby enhancing the talent
identification process. One challenge in this field is the
insufficient attention given to all influential parameters,
which can compromise identification accuracy.
Therefore, employing scientific and systematic methods
is essential. Recent research indicates that combining
historical data with advanced statistical techniques can
lead to more accurate identification of athletic talents. As
scientific advancements continue, the need for precise
talent identification has become increasingly apparent.
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Selecting effective components and accurately assessing
them using artificial neural network algorithms aids in
processing, weighting, and clustering various sports
disciplines. Accordingly, this study aimed to develop an
artificial ~ intelligence-based  talent identification
algorithm for clustering four general categories—ball
sports, racket sports, martial arts, and aquatic sports—
and to examine its accuracy.

Methods

This research is descriptive in nature, focusing on a
statistical population of children and adolescents in Yazd.
A total of 310 boys and girls participated in the study, all
of whom had engaged in a sport for at least three months
prior. All necessary permissions and consent forms were
obtained, and the study received approval from the Yazd
University Research Committee under ethics code
IR.YAZD.REC.1403.078.

The artificial neural network utilized in this study was a
multilayer perceptron, employing the sigmoid function as
the activation function. The data were divided into two
groups: 85% for training and 15% for testing.
Components of the study were extracted across five
domains: anthropometry, physical abilities, perceptual-
motor skills, fitness-related abilities, and psychological
factors. To assess the importance of these components,
the opinions of coaches and experts in each field were
gathered, and the analytic hierarchy process was applied.
Ultimately, participants were categorized based on their
scores in each domain, and the relationships between
components and group labels were analyzed using
independent t-tests.

Results

This study analyzed the weights of each sub-variable and
the overall variable across five sports categories: ball
sports, racket sports, martial arts, aquatic sports, and
others. The findings indicated that anthropometric
variables, such as height and arm span, played a more
significant role in ball and aquatic sports, while lower
body length and coordination were highlighted as
important in martial arts. Body composition emerged as
a critical factor across all sports disciplines. Furthermore,
static balance and upper body coordination were found to
be significant across various sports domains. Agility,
strength, and upper body power, particularly in ball and
aquatic sports, received positive weights. Ultimately, the
accuracy of the developed neural network in identifying
talented athletes reached 97.9% in ball and racket sports,
while it achieved 87.2%, 91.5%, and 80.8% in martial
arts, aquatic sports, and other disciplines, respectively.
These results demonstrate the model's high efficacy in
distinguishing between talented and non-talented
individuals across a range of sports.
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Table 1. Main components and their weight in a neural network designed for different fields

Variable Ball

Racket

Martial

Water

Others

Height 3.018

-0.509

1.078

Sitting Height -0.351

Arm Span 0.636

-1.955

1.156

Upper Body Power 0.218

0.076

0.536

Lower Body Coordination 0.204

-0.428

0.132

1.025

Focus -0.301

-0.609

Agility

-0.736

Confidence

-0.565

0.562

Upper Body Length

-0.766

Lower Body Flexibility

-0.302

0.193

Balance

0.803

-0.468

0.123

Body Composition

1.077

Upper Body Coordination

0.304

0.521

Lower Body Power

-0.355

Reaction

-0.490

Conclusion

This study investigated the development of an artificial
intelligence-based algorithm for talent identification
across various sports, including ball sports, racket
sports, martial arts, and aquatic sports. The results
indicated that by selecting and weighting the primary
components of each domain, it is possible to predict
individuals' athletic talents with an accuracy ranging
from 80% to 97%. The proposed model enables the
exploration of a diverse range of sports, rather than
limiting selection to a specific discipline. These findings
suggest that the algorithm can effectively assist in
identifying suitable athletic activities and offers greater
efficiency in the early stages of talent identification
compared to traditional methods.

Overall, this study demonstrates that artificial
intelligence algorithms can play a significant role in
recognizing athletic talent and enhancing the talent
identification process. By analyzing the core
components of each sport and allowing for comparisons
among disciplines, the algorithm yields more accurate
results in recommending appropriate sports for
individuals.
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