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Background: Artificial Intelligence techniques like neural networks, decision tree classifiers, and support 
vector machines are utilized in sports to predict sports performance. AI in sports involves gathering data 
during sports events and extracting valuable insights using algorithms. The application of AI in sports is 
considered to be in its early stages, prompting a need for increased research investment in the field 

Method: Systematic searches through the Sci space, connected Papers and Web of Science online databases 
were conducted for articles reporting AI techniques or methods applied to sportspersons. 

Result: The predictive models built using machine learning techniques showed promising results in the 
application of AI in sports, particularly in predicting sporting outcomes, has shown high accuracy rates in 
sportspersons performance prediction. The study highlighted the potential of AI in generating well-formulated 
training plans, game strategies, and score feedbacks based on past sporting events and predicting within-year 
and between-year sports injuries in elite sportspersons. 

Conclusion: The use of AI approaches in team sports has the potential to expand predictive performance 
techniques/methods. AI in sports can generate training plans, game strategies, and score feedback based on 
historical data. Challenges exist in analyzing rich datasets in elite sports due to time constraints and data 
quantity. 

Keywords: Artificial Intelligence, Sports Analysis, Machine Learning, Performance Evaluation, Computer 
Vision, Wearable Sensors, Coaching Strategies, Tactical Decision-making 
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Key points 

 At the moment, artificial neural networks, decision tree classifiers, Markov processes, and support vector 
machines are being used in sports to predict athletic performance. 

 Given the field's ongoing growth and the use of evaluation research in sports practice to determine the 
predictive performance of any particular technique/method, the use of AI approaches in team sports has the 
potential to expand. 

1. Introduction 

AI combines artificial intelligence and machine learning in sports to gather data during sports events. This 
data comprises a wide range of information regarding player statistics, game dynamics, and external factors 
like weather.AI uses algorithms to extract valuable insights from massive amounts of data that wouldn’t be 
possible through traditional analysis methods. It helps coaches, athletes, analysts, and fans understand the 
game better and make informed decisions. These methods give insights into each player’s sports performance. 
It reveals patterns that help coaches identify strengths and weaknesses in their team. AI comprehends the 
tendencies of opponents and generates performance data for teams. In order to suggest optimal game plans and 
in-game adjustments to enhance the chances of success. Hence, artificial intelligence is indeed an important 
factor in sports performance analysis. 

In sports, scores and dedication of the team matter to their fans, and coaches are always looking for ways to 
improve sports performance analysis. However, traditional data collection and analysis methods can be time-
consuming and subjective Therefore, algorithms that track and measure sports outcomes are used to examine 
vast amounts of data gathered from video footage, wearables, and sensors. It eliminates human bias and 
provides objective insights into player performance. This enables coaches to make data-driven decisions for 
their teams Moreover, with athletic training AI, it becomes easy to identify potential injuries of players and 
prevent them from happening. It records athlete’s health data and movement patterns. Not only that, it can 
detect any abnormalities to alert the medical team before a serious injury occurs. The integration of AI in 
sports performance analysis addresses fundamental needs in the field. Eventually, it leads to a revolution in 
how athletes train and compete. 

 

 

 

 

 

 

 

 

 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 3 

 www.healthinformaticsjournal.com 

Open Access 

 
 

 
 
 
  
 

3431 

 

2. AI Method Described 

AI DESCRIPTION GRAPH 

ARTIFICIL 
NEURAL 
NETWORK 

Based on the architecture and operations of 
biological neural networks, an artificial 
neural network (ANN) is a computational 
model. Since a neural network adapts—or, 
in a sense, learns— based on inputs and 
outputs, information flowing through the 
network has an impact on the ANN's 
structure. ANNs are regarded as nonlinear. 
Using statistical data modelling techniques, 
it is possible to identify patterns or simulate 
the intricate interactions 

between inputs and outcomes. 

FIG 1. (Arun Bhavsar et al., 
2021) 

 

 

 

 

RECURRET 
NEURAL 
NETWORK 

A recurrent neural network (RNN) is a type 
of artificial neural network designed to 
handle sequential data by retaining memory 
of past inputs. It processes data in 
sequences, allowing for context awareness 
and suitable for tasks like language 
modeling and time series prediction. 

FIG 2 (Arun Bhavsar et al., 
2021) 

 

 
MACHINE 
LEARNING 

 

Machine learning decision tree classifiers are 
predictive models that use a tree-like structure 
to make decisions based on input data, 
effectively categorizing or classifying instances 
into different groups or classes. 

FIG 3 (Arun Bhavsar et al., 
2021) 
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DECISION 
TREE 
CLASSIFIERS 

Decision tree classifiers are a type of 
supervised learning algorithm that recursively 
splits the data into subsets based on features, 
creating a tree-like structure of decisions to 
classify instances. 

FIG 3 (Arun Bhavsar et al., 
2021) 

SUPPORT 
VECTOR 
MACHINES 

SVM is a supervised learning algorithm used 
for classification tasks. It finds the optimal 
hyperplane that best separates data into 
different classes by maximizing the margin 
between classes, making it effective for both 
linear and non-linear classification problems. 

FIG 4 (Arun Bhavsar et al., 
2021) 

 

3. Related Work 

3.1 Discussion and Future Research Directions 

This study is done to access the contribution of AI in predicting sports performance. A comprehensive review 
of research papers in this study provides an overview the use of AI approaches in team sports has the potential 
to expand predictive performance techniques/methods. The articles considered for review in this study are 
distributed in three Parameter. 

Table 1: The distribution of Application of AI in Sports 

Sno
. 

Author Methodology/Tech
nique 

Output Application Remark 

1. João 
Claudino, 
Daniel 
 De 
Oliveira 
Capanema, 
Thiago
 Viei
ra De Souza 

Julio
 Serrã
o, Adriano 

AI techniques: 
artificial neural 
 networks, 
decision tree 
classifier, support 
vector machine AI
 techniques
 for 
performance 
prediction: decision 
tree classifier, 
Markov process 

AI techniques: 
neural networks, 
decision tree, 
support vector 
machine, Markov 
process 

Team sports: 
soccer, 
basketball, 
handball, 
volleyball 

AI used for 
injury risk 
assessment and 
performance 
prediction
 i
n sports. 

Various
 A
I techniques 
applied in team 
sports for 

AI techniques 
used: artificial
 neur
al 

networks, 
decision tree 
classifier, support 
vector
 machi
ne, Markov 
process 

Team sports with 
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Pereira, 
George 
Nassis 

analysis. most AI
 applicatio
ns: 

soccer, basketball, 
handball, 
volleyball 

2. (Oliver et 
al., 2020) 

A prospective study 
assessed 355 elite 
male youth football 
players, using
 pre-
season 
neuromuscular 

screening
 an
d 

supervised        
machine 

The study aimed 
to enhance injury 
risk identification 
in elite male 
youth football 
players using 
machine learning.       
Logistic 

regression       
showed 

 

This study 
aims to 
enhance injury 
risk 
assessment in 
elite
 you
th football 
players. 
Comparing 

 

The study 
investigated 
whether
 machi
ne 

learning
 enhanc
ed neuromuscular 
screening's 
efficacy in 
identifying 
 injury 

  learning algorithms, 
comparing 
traditional 
regression analyses 
to identify injury 
risk factors. 

low sensitivity, 
while decision
 tre
es improved 
sensitivity, 
highlighting 
multiple 
contributing 
factor 

Traditional 
regression 
 to 
machine 
learning, the 
latter showed 
improved 
sensitivity
 an
d 

identified 
multiple risk 
factors. 

risks in elite youth 
footballers. While 
logistic regression 
highlighted
 on
e 

predictor,      
machine 

learning improved 
sensitivity, 
identifying 
multiple risk 
factors 
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3. (Chmait
 
& 
Westerbeek, 
2021) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The
 methodol
ogy involves 
providing a non-
technical overview 
of AI and ML in 
sports analytics, 
summarizing 
relevant literature, 
and presenting 
hypothetical 
scenarios of 
AI/ML's future 
impact on sports. 

In the past two 
decades, AI has 
revolutionized 
sports analysis, 
enhancing 
decision-making 
and forecasting. 
Despite its
 growi
ng 

importance, 
understanding
 AI's role in 
sports remains 
unclear for many. 
This paper aims to 
bridge that gap, 
offering a non-
technical 
overview of AI 
and ML's
 potential 
 in sports 
 analytics, 
supported by 
relevant research 
  and 
hypothetical 

scenarios. 

In this 
perspective 
paper, we 
offer a concise,
 
 non- 
technical 
overview of 
AI's impact on 
sports 
analytics.  
 We 
summarize 
relevant 
research and
 explo
re 

potential
 futu
re scenarios, 
bridging the 
gap for non-
experts. 

he paragraph 
discusses the 
significant impact 
of AI on sports 
analytics, noting 
its expanding role 
in decision-
making and 
forecasting. 
However, it 
highlights a 
common lack of 
understanding 
among non-
experts regarding 
AI's connection to 
sports. 
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4. (Zhang et 
al., n.d.) 

Utilizing computer 
vision, we employ 
an RGB camera and 
deep learning 
models to develop a 
sports analysis 
system. The RGB 
image undergoes 
sequential 
processing by two 
subsystems: Human 
detection 
 and 
Performance 
analysis. The 
system achieves 
over 99% accuracy 
in human detection 
and provides real-
time 

feedback
 with
in milliseconds. 

This essay 
presents a sport 
detection and 
analysis
 syste
m 

utilizing computer 
vision with an 
RGB camera and 
deep learning 
models. It 
accurately 
recognizes 
posture, evaluates 
performance, and 
provides real-time 
feedback. 

This
 ess
ay presents 
 a 

computer 
vision- based 
 
 sports 
analysis 
 system
, utilizing an 
RGB camera 
and deep 
learning 
 model
s for real-
time posture 
recognition  
 and 
performance 
evaluation   
 in 
activities like 
golf driving. 

The system 
described utilizes 
computer 

vision technology 
with an RGB 
camera and deep 
learning models 
for sport analysis, 
achieving high 
accuracy, real- 
time feedback, 
and minimal delay 
across various
 actio
ns, exemplified 
through golf 
driving. 

5. ROMMERS 
et al., 2020 

734 elite youth 
football players  
 underwent 
preseason 
anthropometric 
measurements  
 and physical
 performance 
tests. Football 
exposure and
 injuries 
 were 
monitored 
 throughout 
the season. 
XGBoost 
algorithms   
 were 

A machine 
learning model 
 accuratel
y predicts injury 
risk in elite youth 
football players
 based
 on 
preseason 
assessments, 
distinguishing 

between overuse 
and acute injuries 
with high 
precision." 

A
 machi
ne 

learning 
 mode
l accurately 
predicts injury 
risk in elite 
youth
 footb
all players 
based on 
preseason 
assessments, 
distinguishing 
between 
overuse and 

The study utilized 
machine learning 
to predict injury 
risk and 
differentiate 
between overuse 
and acute injuries 
in elite youth 
football players 
with high 
precision and 
accuracy, offering 

promising
 inju
ry management 
strategies. 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 3 

 www.healthinformaticsjournal.com 

Open Access 

 
 

 
 
 
  
 

3436 

 

employed to predict 
and classify   
 injuries, 

achieving high 
accuracy. 

acute injuries 
with  
 high 

precision." 

 

 Table 2: Predictive Models in Sports: 

Sn
o. 

Author/y
ear 

Methodology/Techni
que 

Output Application Remark 

1. Bijukumar
, 2019 

Mathematical and 
statistical models are 
used in this, which is 
verified by a domain
 expe
rt. 

Classification 
approach and Neural. 
Network Approach are 
being explored in this 
article which are 
considered to be the 
most accurate 
prediction models in 
sports performance 

Classification 
approach
 an
d 

Neural. Network 
Approach are 
being explored in 
this article which 
are considered to 
be the most
 accura
te prediction 
models in sports 
performance. 

This application 
employs AI to 
predict
 spor
ts 

outcomes        
using 

historical  
 data. 
Utilizing 
mathematical 
 and 
statistical 
 model
s, validated by 
experts, it
 explor
es 

classification 
and neural 
network 
approaches
 f
or accurate 
predictions 

The
 artic
le 

discusses using 
AI for sports 
outcome 
prediction, 
utilizing 
historical data 
and 
mathematical 
models. It 
explores 
classification
 and 
neural
 netwo
rk approaches, 
validated  
 by 

domain
 exper
ts. 

Beneficial
 fo
r various 
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stakeholders. 

3. (Bunker
 
& 
Thabtah, 
2019) 

A critical analysis of 
literature focusing on 
the application of 
Artificial Neural 
Network (ANN) to 
sport results prediction 

. It discusses 
learning 
methodologies, 
data sources,
 mod
el 

evaluation, 
 an
d challenges 
associated
 wit
h 

predicting
 spo
rt results 

To leverage 
 ML 
techniques   
 to analyze
 various 
factors involved 
in sports 
matches, such as 
historical match 
results, 
 player 
performance 
indicators,  
 and 

opposition 
information. 

The authors 
provide a 
comprehensive 
analysis of the 
application
 o
f Machine 
Learning (ML), 
particularly 
Artificial 
Neural 
Networks 
(ANN), in sport 
results 
prediction 
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3 (Yang et 
al., 2021) 

It utilizes Recurrent 
Neural Network 
(RNN), Long Short-
Term
 Memo
ry (LSTM), and Gate 
Recursive Unit (GRU) 
models to predict race 
completion 
 within 
scheduled times. The 
study compares these 
models' predictive 
accuracy using running 
records data, finding 
GRU to be the most 
accurate. 

Research 
integrates AI for 
intelligent 
running analysis 
and posture 
prediction. A 
proposed system 
utilizes AI to 
analyse and 
predict sports 
postures. Using 
running data 
from 
smartwatches, 
RNN, LSTM,   
and   GRU 

neural        
networks 

predict
 rac
e completion 
within time 
limits. GRU 
exhibits superior 
accuracy 
compared to 
LSTM and RNN. 

Our application 
utilizes
 A
I 

technology
 fo
r intelligent 
analysis of 
running training, 
enhancing sports 
performance. 

Employing 
RNN, LSTM,   
and   GRU 

models, it 
predicts race      
completion 

within      
scheduled 

time, analyzing 
heart rate, pace, 
and running 
technique. 
Utilizing data 
from smart
 spor
ts watches, 
 it 

optimizes 
training 
efficiency. 
Results Favor 
GRU for 
accuracy. 

The study 
compares three
 neur
al network 
models, finding 
GRU to have 
the highest 
predictive 
accuracy, 
followed by 
LSTM and 
RNN. 
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4. (Sun, 
2022) 

This study utilizes 
adaptive federated 
deep learning for 
analysing and 
simulating college 
sports performance, 
integrating motor skill 
assessment and 
personalized federated
 learni
ng algorithms to predict 
student performance 
accurately with a 91.7% 
average accuracy rate 

Widespread use 
of intelligent 
teaching yields 
abundant student 
performance 
data. Advances in 
AI, leveraging 
big data, enhance 
predictions. This 
paper proposes 
fusion of 
adaptive 
federated
 dee
p learning for 
college sports 
performance 
analysis, 
achieving 91.7% 
accuracy 

This
 pap
er 

introduces  
 an 
adaptive 
federated deep
 learni
ng algorithm 
 for 

college 
 spor
ts performance 
prediction, 
addressing 
issues in existing 
methods. It 
achieves
 91.7
% accuracy, 
providing 
valuable insights 
for student 

improvement. 

 

The paper 
proposes an
 innovati
ve approach 
using adaptive 
federated deep 
learning to 
predict         
college 

students'
 spor
ts performance, 
addressing 
existing 
limitations 
 in 
prediction 
accuracy. 
Impressive   
results 

indicate 
significant 
advancement
 i
n 

      performance 
prediction 

5. (Jauhiaine
n et al., 
2020) 

The study utilized 3D 
motion analysis and 
physical data from 314 
young basketball and 
floorball players. 
Predictive models (L1-
regularized logistic 
regression, random 
forest) identified injury 
risk factors and were 
validated using 
permutation tests 

This article 
explores using 
predictive 
machine learning 
to identify sport 
injury risk 
factors. Data 
from 314 young 
basketball
 an
d 

floorball       

This
 artic
le demonstrates     
the 

application
 o
f predictive 
machine learning
 i
n 

identifying sport 

The
 artic
le 

demonstrates 
the application 
 
 of 
predictive 
machine 
learning 
 for 
identifying 
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(p<0.01). players 

were
 analyz
ed, revealing 
consistent 
predictors for 
knee and ankle 
injuries. 

injury risk 
factors. Using 
data from 314 
young athletes, 
both linear and 
non-linear 
methods
 we
re employed, 
revealing 
consistent 

predictors. 

sports injury 
risk factors, 
utilizing data 
from young 
basketball and
 floorb
all 

players. Despite 
modest 
predictive 
power, 
consistent risk 
factors were 
identified. 

 

Table 3: 

 

Sno Author/Year Methodology/Techni
que 

Output Application Remark 

1. (Lapham
 
& Bartlett, 
1995) 

This paper explores 
the evolving role of 
computers in sports 
biomechanics, 
advocating for AI 
integration in 
decision-making. It 
reviews parallels in 
medical informatics, 
focusing on gait 
analysis, and 
discusses potential 
advancements 
through expert 
systems 

Computers bolster 
sports 
biomechanics via 
data handling, 
modelling, and 
simulation. 
Advocates AI 
integration for 
decision-making. 
Draws parallels 
with medical 
informatics, 
focusing on gait 
analysis. Proposes 
expert systems for 
sports technique 
advancement. 

This paper 
explores the 
pivotal role of 
computers in 
sports 
biomechanics, 
advocating for 
their integration
 int
o decision-
making 
processes 
through artificial 
intelligence.  It 
draws parallels 
with medical 

informatics, 
emphasizing 
potential 
advancements 

Computers 
pivotal in
 sp
orts 

biomechanics
, aiding
 
data 
processing, 
modeling, 
 
and 
simulation. 

Suggests 
AI 

integration f
or decision-
making. 

Draws

Evaluation of AI Methods in Sports: 
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 para
llels 

with
 me
dical 
informatics, 
explores  
 exp
ert systems 
and neural 
networks' 
potential. 
Expert 
 syst
em 

development 
advocated. 

2. Bin & 
Xinyang, 2021) 

The
 methodolo
gy involved 
conducting a literature 
review to 
comprehensively 
analyze AI's 
application in 
basketball. Focus 
areas included team 
and player 
performance analysis, 
competition 
 result 

prediction,
 shootin
g 

analysis,
 coachin
g 

systems,
 trainin
g machines, and injury 

 

Basketball's
 glob
al 

popularity
 fue
ls 

economic
 growt
h. Recent AI 
integration in the 
sport enhances 
player training,
 strate
gy 

formulation,
 injur
y prevention, and 
game enjoyment. 
Research 
investment is 
crucial for 

AI technology in 
basketball  
 has 
garnered 
attention, 
enhancing 
 player 
training, 
 strategy 
formulation, 
injury 
prevention,  
 and game
 enjoyme
nt. Research 
indicates 
untapped 
potential. We 
urge increased 
investment   
 for 
basketball 
advancement. 

The 
comprehensi
ve review 
highlights the
 gro
wing 
influence of 
AI in 
basketball, 

focusing on 
team and
 pl
ayer 

performance 
analysis, 
competition 
result 
prediction, 
coaching 
systems, and
 in
jury 

prevention. 
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prevention. advancement. Despite 
progress, 
further 
research 
investment 

is crucial for 
advancement. 

. (Pavit
t 

e
t 

al
., 

Utilizing AI 
techniques, 

Elite sports 
present rich 
datasets across 
multiple threads 
of the business, 
yet analyzing 
them faces 
challenges due to 
time constraints 
and data quantity. 
AI, like NLP and
 conversati
onal interfaces, 
aids experts in 
gaining 
 insights 
efficiently. 

In elite
 sports, 

This
 paragra
ph 

 2021)   particularly
 Natur
al 

leveraging AI 
aids 

highlights
 th
e 

    Language Processing 
and 

in analyzing   
vast 

potential of AI 
in 

    Conversational 
Interfaces, 

datasets 
efficiently. 

elite
 spor
ts 

    to aid sports experts 
in 

Natural
 Langua
ge 

analytics, 

    analyzing rich 
datasets. 

Processing
 an
d 

acknowledging 

    Demonstrating Conversational challenges such 
as 

    accessibility and 
benefits 

Interfaces
 off
er 

time constraints 
and 

    across elite and 
grassroots 

intuitive tools 
for 

AI expertise.
 It 

    sports,   exemplified   
by 

sports experts 
to 

suggests 
leveraging 
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    Leatherhead
 Footb
all 

gain
 insigh
ts, 

AI services   
like 

    Club. democratizing NLP
 an
d 

     analytics from 
elite 

conversational 

     to grassroots 
levels. 

interfaces to 
assist 

      sports
 exper
ts 

      efficiently. 

4. (Novatchkov
 
& Baca, 2013) 

This study 
showcases AI's 
potential in sports, 
specifically
 wei
ght training, using 
pattern recognition 
to evaluate 
exercises   on   
machines. 

Sensors collect 
data for 

The study 
demonstrates AI's 
potential in 
sports, using 
weight training as 
an example. It 
employs pattern 
recognition to 
evaluate 
exercises, using 
sensor data to 
analyze 

displacement, 
force, and 

This
 stud
y 

demonstrates 
AI's potential in 
sports, focusing 
on weight 
training.
 B
y 

analyzing 
sensor data, it 
develops 
intelligent 
methods for
 
 techniq
ue assessment, 
aiding athletes 
and coaches for
 optimiz
ed training and 
injury 
prevention. 

The
 stud
y 

demonstrates 
AI's potential in 
sports, 
particularly 
weight training,
 throu
gh pattern 
recognition 
methods  
 on 
exercise 
machines. 
Results
 sugge
st effective 
assessment 
 and 
feedback, 

beneficial 
 for 
athletes, 

  intelligent analysis, 
aiding 

other parameters. 
AI aids 

  technique 
assessment and 

in technique 
assessment, 

  optimization. optimizing 
training, and 

injury
 prevent
ion, 
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  showing
 promis
ing 

coaches, and
 injur
y 

prevention.   results
 wi
th 

  inexperienced 

  participants. 

5. (Pouli
os 

e
t 

al
., 

This study aims
 to 

AI application in 
sports 

offers insights 
into injury risk 
and team 
performance. This 
study by Poulios 
et al. (2021) 
identifies AI 
techniques used 
to analyze sports 
performance
 an
d mitigate injury 
risk. 

his study 
explores 

The study aims 
to 

 2021)   identify AI 
methods used 

AI's role
 in 

explore AI's 
role in 

    in sports 
performance and 

predicting
 injur
y 

predicting
 inju
ry 

    injury risk
 prediction. 

risk and 
enhancing 

risk and 
enhancing 

    Analysis focuses 
on AI 

team
 spor
ts 

team
 spor
ts 

    techniques
 applied
 in 

performance, performance. 

    various sports 
contexts 

aiming to 
identify 

Understanding   
AI 

     AI
 techniqu
es 

techniques and 
their 
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