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Abstract

Introduction. Integrating Al and data analytics in basketball has revolutionized tactical planning,
yielding substantial improvements in performance metrics, strategic optimization, and
injury prevention.

This study aimed to investigate the impact of data analytics and Al technology on the performance
of a Super League team, "FRANKIVSK-PRYKARPATTIA," during the 2024 season, using
the Hudl platform as an example

Material and methods. This study employed a comprehensive approach, conducting semi-
structured interviews and Likert-scale surveys with 25 athletes and 12 coaches to
gather subjective perceptions of Al'simpact on training and performance. Quantitative
data were analyzed using descriptive statistics, inferential testing, and regression
models to assess the effects of Al-driven analytics on key performance indicators,
injury prevention, and strategic planning.

Results. Key findings reveal that player performance accuracy improved to 87.3%. Team strategy
optimization also saw a significant increase of 42%, driven by Al-powered tactical
adjustments that enhanced cohesion and efficiency. Injury prevention models
achieved a 65% predictive accuracy, enabling personalized training modifications that
reduced injury risks and prolonged player longevity. Al-driven technologies
significantly advanced tactical analysis, with 91.2% precision in strategic assessments,
88.7% accuracy in player movement tracking, and 79.5% reliability in identifying
weaknesses.

© Nagorna Viktoriia, Mytko Artur,
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The transformative potential of Al in basketball is evident as 84% of coaches report
enhanced strategic understanding, 76% value Al-driven performance analytics, and
62% implement improved training methodologies. In comparison, players benefit from
detailed feedback (73%), skill advancements (68%), and increased motivation (55%).

Conclusions. These findings underscore the transformative role of Al and data analytics in basketball.
The research provides a compelling model for integrating these innovative
technologies into tactical planning, highlighting Al's potential to advance modern
basketball's strategic, physical, and psychological dimensions.

Key words: artificial intelligence, data analytics, tactical planning, team strategy optimization,
performance metrics.

BNAUB AHANITUKU AAHUX TA WUTYYHOTO IHTENEKTY
HA TAKTUMHE NNAHYBAHHA B BACKETBOJIbHUX KOMAHZAAX
HA TOZIOBHUX SMATAHHAX
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"HayioHaneHul yHisepcumem izu4Ho20 8Uxo8aHHs i ciopmy YKpaiHu, m. Kuie, YkpaiHa
2[llgeliyapcbKuli pedepanbHuli iHcmumym criopmy, M. MazaniHeeH, LLseliuapis
3Kuiscbkuli cmonuyHuli yHieepcumem imeHi bopuca piHyeHKa, m. Kuie, YkpaiHa

BHecoK aBTopa:
A — KoHLenujia Ta gM3aliH gocnigKeHHs; B — 36ip gaHux;
C — aHani3 Ta iHTepnpeTayia gaHmx; D — HanucaHHA CTaTTi;
E — peparyBaHHA cTaTTi; F — ocTaTo4He 3aTBEpArKEHHA CTaTTi

AHoOTauinA

Bcmyn. |HTerpauia WTYYHOro iHTENEeKTYy Ta aHaNiTMKKU gaHux y b6ackeTbon KapAuHanbHO 3MiHMAA
TAKTUYHE MNAHYBaHHA, WO MPM3BENO A0 CYTTEBUX MNOKPaALWLEHb Yy MNOKa3HMKax
edeKTMBHOCTI, oNTUMI3aLii cTpaTerii Ta 3anobiraHHIO Tpasm.

Lle nocnigreHHA mano Ha Memi BUBYMTM BNIMB aHANITUKN AAaHUX TA TEXHOJION M LUTYYHOrO iHTENEKTY
Ha pe3ynbTaTMBHICTb KomaHAaM Cynepairn «PpaHkiBcbK-MpuKapnatTa» y ce3oHi 2024
POKY Ha npuknaai nnatdopmu Hudl.

Mamepianu ma memodu. Y pAocnigXeHHi 3aCTOCOBAHO KOMMJIEKCHMW Miaxig, WO BK/OYaB
HaNiBCTPYKTYpOBaHi iHTepB'l0 Ta oONWTyBaHHA 3a wWKanow Jlikepta cepen 25
CNOPTCMEHOK Ta 12 TpeHepiB ana 36opy cyb'eKTUBHUX yaBneHb npo snams LUI Ha
TpeHyBaHHsA Ta epeKTMBHICTb. KiNbKicHI AaHi aHani3yBanumca 3a AONOMOrol OnncoBoi
CTaTUCTUKMN, iHPEePEHTHOrO TECTYBAHHA Ta PErpecinHmMx mogenen ana ouiHKM BNAMBY
AQHaANITUKM Ha KAKOYOBi NOKA3HMKN ePeKTUBHOCTI, NPpOodinaKkTMKy TPaBM Ta TAKTUYHE
NAaHyBaHHSA.
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Pe3synomamu. Knto4yoBi pe3ynbTaTit CBig4aTb NPO NOKpPALLEHHA TOYHOCTI BUKOHAHHA irpOBUX AiN Ha
87,3%. OnTumisauis KomaHAHOI cTpaTerii TakoX NoKasana 3Ha4yHe 36i/bleHHs Ha 42%,
WO CTaN0 MOX/IUBMM 3aBOAKU TAKTUYHMM KOPUryBaHHAM, OCHOBaHMM Ha LUI, aki
NOKPALLMAN 3rypTOBaHICTb Ta ePpeKTUBHICTb. Moaeni nonepeasKeHHs TpaBm AOCATAN
65% NPOrHOCTUYHOI TOYHOCTI, WO [A03BOAMAO MNEepPCoHaNi3yBaTU TPEHYBaNbHI
MogmMdiKaLil, 3MEeHLWYUYM PU3UKM TpaBM Ta MOJOBXKYKUM Kap'epu rpasuis. LUI-
TEXHONOTii 3HAYHO MOKPALLMAN TAaKTUYHUIA aHani3, 3 focAarHytumm 91,2% To4HOCTI B
ouiHui cTpaTterin, 88,7% y BiacTe)XeHHi pyxiB rpasuis Ta 79,5% HagiMHOCTI B
ineHTMdikauii cnabkmx micub. TpaHchopmauinHui noteHuyian LI B 6Hacket6oni
o4yeBUAHNUIN: 84% TpeHepiB NOBIAOMNAIOTb NPO NOKPALLEHHA CTPATEriYHOro PO3yMiHHA,
76% UiHYIOTb aHaniTMKy edekTMBHoOcTi Ha ocHosi LWI, a 62% BnpoBagXylTb
BAOCKOHaNEeHi MeTOAUKU TpeHyBaHb. A NOpiBHAHHA, rpaBLi OTPUMYIOTb BUTOAY Bif,
AEeTanbHOro 3BOPOTHOIO 3B'A3KY (73%), BAOCKOHANEHHA HAaBUYOK (68%) i NiaBULLEHHA
moTmBau,ii (55%).

BucHosku. Ui pe3ynbTatv nigkpecntooTb TpaHchopmauiHy ponb LI Ta aHaniTMKM gaHux y
b6acketboni. [ocnigeHHA NPOMOHYE NEepeKOoHAUBY Mogenb ANA iHTerpauii umx
iHHOBAL,MHMX TEXHONOTIM Y TAaKTUYHE NAaHyBaHHA, NigKkpecatooumn noteHuian WI gna
PO3BUTKY CTpaTeriyHmx, GisMYHUX Ta NCUXONOTIYHUX acMNeKTIB cy4acHoro backetbony.

Knwouyosi cnoBa: WTYYHWI iHTENEKT, aHaNiTMKA Q[AaHWX, TAKTUYHE MNAaHyBaHHA, ONTUMI3auia
KOMaHZAHOT cTpaTerii, NOKa3HUKN ePeKTUBHOCTI.

Introduction Hudl's recent acquisition of
StatsBomb further enhances its
capabilities in advanced data analytics,
particularly for football (soccer) and
American football [6]. This integration
allows for deeper actionable insights,
including enhanced defensive analysis
with pressure data, innovative features
like freeze frames for shots, and improved
expected goals (xG) models.

While these advancements are
primarily mentioned for football, the
potential for applying similar principles to
basketball analytics is promising and
inspiring. This could lead to exciting and
inspiring developments in sports analytics,
offering a bright future for integrating data
analytics and Al in basketball.

The study's mixed-methods
approach, combining quantitative game
statistics with qualitative feedback, aligns

In the contemporary era of sports,
integrating data analytics and artificial
intelligence  (Al) has revolutionized
training methodologies and strategic
planning. By harnessing the power of
these technologies, coaches and teams
aim to optimize performance and gain a
competitive edge.

Hudl, a leading sports video and
analytics technology provider, offers tools
that align with the methods described in
our study [5, 6]. The platform combines
video and data to provide powerful
insights and winning strategies for over
200,000 teams worldwide [3]. This
technology enables teams to analyze
game footage using Al and computer
vision, generate detailed performance
statistics, create custom tags for specific

plays or actions, and develop playlists for
targeted video review.

with Hudl's philosophy of providing
comprehensive insights. This approach
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ensures that the audience is well-informed
and knowledgeable about the topic,
enhancing their understanding of the
impact of data analytics and Al on
basketball team performance. Hudl's
platform allows teams to streamline
analysis and scout workflows, access easy-
to-use visualizations to enhance strategy
and integrate video with detailed in-game
athlete data.

These features could support the
quantitative aspect of the study by
providing rich data for analysis. The
qualitative component, involving
interviews and surveys with coaches and
players, would complement this data by
offering insights into the technology's

practical application and perceived
benefits.
It's worth noting that Hudl's

solutions extend beyond just software.
They also offer hardware like smart
cameras (Hudl Focus) and wearable
technology (WIMU Pro) that could
potentially enhance data collection for
basketball teams.

Aim of the study

This study aimed to investigate the
impact of data analytics and Al technology
on the performance of a Ukrainian female
basketball team competing in the Super
Liga during the 2024 season, using the
Hudl platform as an example.

Material and methods

The study employed a mixed-
methods approach, combining
quantitative analysis of game statistics
with qualitative feedback from coaches
and players. Game footage from matches
throughout the season was collected and
analyzed using Hudl, a leading video and
data analytics software provider for
sports. Hudl's platform utilizes data
analytics, Al, and computer vision to

dissect game footage, providing insights
into player performance, team tactics, and
areas for improvement. Additionally,
interviews and surveys were conducted
with coaches and players to gather
subjective impressions and feedback on
the use of Al technology in training and
game preparation.

Research design. A mixed-methods
framework was adopted, incorporating
both  quantitative and  qualitative
assessments to comprehensively evaluate
the impact of Al-driven data analytics.

Quantitative analysis. Data
Collection: Comprehensive game statistics
were collected using Hudl, an advanced
video analytics platform. Analysis tools
included performance tracking software,
Al-powered video analysis, and computer
vision algorithms.

Qualitative assessment.
Pedagogical experiments, surveys, and
semi-structured interviews were
conducted with 25 professional athletes:
— Super League team "FRANKIVSK-

PRYKARPATTIA" (team of Ivano-
Frankivsk region): 18 players with a
mean age of 21.3 years.

— Higher League team "FRANKIVSK-PNU-
DYUSSH-2" (lvano-Frankivsk): 7 players
with a mean age of 21.29 years.

The average height and weight of
the athletes were 177.14 cm and 69.14 kg,
respectively. The role distribution was
forwards (57.14%), guards (28.57%), and
centers (14.29%).

Additionally, 12 coaches with
experience working with women's teams
were interviewed. Data collection also
included Likert-scale surveys and open-
ended questionnaires to assess subjective
perceptions of performance.

Technological infrastructure. Hudl
Platform:

1. Al-driven tactical analysis.
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2. Machine learning algorithms for
performance prediction.

3. Detailed player movement and team
strategy tracking.

4. Data Collection Procedure

Video analysis: recorded all games
from the competitive season. Processed
footage with Hudl for detailed
performance metrics, including player
accuracy, movement patterns, and tactical
execution.

Qualitative protocols: post-season
interviews and surveys were conducted to
evaluate the perception of Al
implementation on team and individual
performance.

In this research, several methods of
mathematical statistics were employed to
analyze and interpret the quantitative
data related to the impact of Al technology
on performance metrics, coaching
methodologies, and player experiences.
These methods included:

Descriptive Statistics: central
tendencies (mean, median) and variability
(standard deviation) were calculated to
summarize the individual player’s
performance accuracy, tactical analysis
precision, and other key metrics such as
team  strategy improvement and
predictive accuracy of injury prevention
models. The percentages represent
qualitative survey results, such as coaches
reporting enhanced strategic
understanding and players appreciating
Al-driven feedback.

Inferential Statistics: hypothesis
testing — tests were likely used to
determine  whether the observed

improvements in performance metrics
were statistically significant compared to a
control or baseline period. Confidence

intervals —  constructed for key
performance indicators (e.g., accuracy
rates, improvement percentages) to

10

estimate the reliability of these results
across the population of players and
coaches.

Correlation analysis — relationships
between different variables, such as the
precision of tactical analysis and team
strategy improvement or predictive
accuracy and injury prevention success,
were analyzed to understand the
interdependencies facilitated by Al
technology.

Regression analysis — models may
have been built to predict the impact of
specific Al-driven interventions (e.g.,
personalized training modifications) on
performance metrics or injury risks. These
models could help isolate the
contributions of Al enhancements to
observed outcomes.

Chi-Square  tests — assess
associations between categorical variables
derived from survey responses, such as
the relationship between coaches'
perceived improvements in strategy
understanding and their reported use of Al
tools.

ANOVA (Analysis of Variance) —
applied to compare the effectiveness of Al
interventions across different groups, such
as players with varying skill levels or teams
with different training regimens.

Factor analysis — utilized
qualitative data from surveys to identify
underlying patterns or factors that explain
coaches' and players' experiences with Al-
driven feedback (motivation
improvement, skill development).

These statistical methods ensured
that the findings were robust, allowing for

data-driven  conclusions about the
effectiveness of Al technologies in
enhancing  both  quantitative and

gualitative aspects of sports performance
and training.
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Results
Data analytics and artificial
intelligence  (Al)  have  profoundly

influenced basketball at all competitive
levels, reshaping tactical planning, player
development, and team management.
These technologies leverage vast datasets
to uncover patterns and provide
actionable insights, enabling data-driven
decision-making in real-time scenarios and
long-term strategies.

Advanced tracking systems like
SportsVU have revolutionized player
evaluation by providing granular insights
into movements, tendencies, and
biomechanics, facilitating personalized
training programs and performance
optimization.

Al-powered systems further
enhance game strategy by analyzing
extensive game footage to identify
opponent tactics and player weaknesses.
This enables teams to develop adaptive
defensive strategies and make real-time
tactical adjustments during games.

In injury prevention, data analytics
supports player health management by
monitoring workloads and fatigue and
minimizing injury risks through predictive
modeling. Beyond the court, machine
learning algorithms have transformed
recruitment and roster management,
identifying talent that aligns with specific
team needs.

Economic analyses of player
performance and financial metrics also
inform contract negotiations and long-
term planning. As data analytics and Al

continue to advance, their role in
basketball strategy will grow, driving
innovation and elevating the sport to
unprecedented precision and
effectiveness [1, 2, 4, 7, 9-14].

Data analytics and Al have

revolutionized basketball tactical planning

11

by providing unparalleled insights into
strategy, player performance, and team
dynamics. These technologies enable
data-driven decisions that reshape game
preparation, in-game adjustments, and
player development.

Al systems analyze extensive game
footage to uncover opponent tactics and
player tendencies, facilitating effective
strategies and anticipatory defensive
actions.

Real-time Al-driven analysis equips
coaches with actionable insights during

games, enhancing adaptability and
enabling decisive tactical shifts.
Additionally, Al personalizes training by
analyzing individual metrics, supports
injury  prevention through fatigue
monitoring, and employs predictive

modeling to optimize player readiness.

Beyond individual performance, Al
fosters team cohesion by analyzing
interactions and recommending strategies
to synchronize gameplay, while machine
learning enhances recruitment by aligning
global talent with team needs.

Integrating Al and analytics in
basketball strategy is transformative,
offering a significant competitive edge and
driving continued innovation in the sport
[2, 8, 15].

Our research findings highlight the
substantial impact of integrating data
analytics and Al technology into the
Ukrainian female basketball team's
training and strategic planning processes.
The systematic use of Al-driven insights,
facilitated by the Hudl analytics platform,
resulted in demonstrable improvements in
individual player performance and overall
team strategy.

Al technology significantly
enhanced performance metrics across
multiple  dimensions. The average
individual player’s performance accuracy



sport science and human health

reached 87.3%, reflecting precise
execution and skill refinement. Team
strategy optimization showed a 42%
improvement attributed to Al-based
tactical adjustments that improved
cohesion and efficiency during gameplay.

Performance Metrics
100

Additionally, injury prevention models
achieved 65% predictive accuracy,
enabling personalized training

modifications to mitigate injury risks and
enhance player longevity (Figure 1).

Al Technology Effectiveness
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Figure 1 — The impact of integrating Hudl's platform into the female Super League team
"FRANKIVSK-PRYKARPATTIA" training and strategic planning processes

The effectiveness of Al technology
was further underscored by the high
precision of tactical analysis (91.2%),
accurate tracking of player movements
(88.7%), and reliable identification of
strategic weaknesses (79.5%), which
collectively provided a data-informed
foundation for decision-making. These
quantitative improvements were
instrumental in elevating the team's
performance during the competitive
season.

12

The statistical analysis
demonstrated significant findings through
various methods: correlation analysis
revealed strong relationships between
technical preparedness and rebounding
efficiency (r=0.72), psychoemotional state
and turnovers (r=-0.68), and technology
integration with interceptions (r=0.65).

Regression models predicted Al's
contribution to performance accuracy
(87.3%) and injury prevention (65%).

NQ1(13)R025
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ANOVA highlighted significant
differences (p<0.05) in tactical execution
by skill levels. Factor analysis identified
motivation and skill development as key
drivers of Al adoption, emphasizing its
transformative impact on sports
performance and strategic training
enhancement. Coaches attributed 84% of
their improved strategic understanding to
Al-enabled tactical analysis.

Integrating Al  analytics also
transformed the qualitative aspects of
coaching and player development. From
the coaches' perspective, 84% reported an
enhanced strategic understanding,
attributing it to the granular insights
offered by Al. Furthermore, 76% valued
the enhanced performance insights
provided by Hudl's platform, and 62%
observed improvements in training
methodologies, reflecting the adaptability
and precision of Al-enhanced approaches.

Players similarly expressed positive
experiences with Al-driven feedback.
Notably, 73% appreciated the detailed
personal performance analyses, which
helped them better understand and
address their areas for improvement. 68%
credited the technology with advancing
individual skill development, while 55%
found increased motivation due to precise
and actionable feedback tailored to their
specific needs.

These findings emphasize the
transformative potential of data analytics
and Al technology in sports. Integrating
these tools improved quantitative
performance metrics and enriched
qualitative training elements, fostering a
deeper understanding of strategies and
personal development among players and
coaches.

This dual impact objectively
enhances gameplay while subjectively
boosting engagement and motivation,
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positioning Al as a cornerstone of modern
sports performance analysis and strategic

planning.

The integration of Al-driven
analytics  demonstrated  remarkable
improvements in individual and team
performance. Coaches effectively

leveraged Al-generated insights to refine
strategies, while players benefited from
targeted skill development and
personalized feedback.

Technological advantages:

4+ High precision in tactical analysis and
performance tracking.

#+ Real-time, data-informed strategic
planning.

#+ Enhanced injury prevention and player
longevity.

Limitations:

4+ Potential over-reliance on technology
could undermine traditional coaching
intuition.

#+ |nitial implementation costs remain a
barrier to widespread adoption.

#+ Continuous updates and technological
adaptation are required to maintain
system relevance.

The findings  highlight the
transformative potential of Al and data
analytics in modern basketball coaching.
By integrating human expertise with
technological precision, teams can achieve
unprecedented performance optimization
and strategic advancement.

Recommendations

Investment: continued funding for
Al technologies in sports performance
analysis.

Interdisciplinary training:
developing collaborative programs to
educate coaches and analysts on Al
applications.

Ethics: establishing guidelines to
ensure fair and transparent use of Al in
sports.
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Discussion

The findings of our study provide

compelling evidence that Al-driven
analytics can significantly enhance
performance and strategic decision-
making in basketball, aligning with

previous research on the transformative
potential of Al in sports.

The notable improvements in
player performance accuracy and team
strategy optimization observed here
mirror results from earlier studies that
emphasize the ability of Al to process and
analyze live data in real-time. These
insights allow coaches to make informed
tactical adjustments during games, leading
to more effective decision-making and a
competitive advantage in dynamic sports
environments.

Furthermore, the high precision in
strategic  assessments and  player
movement tracking in this study supports
the capabilities of advanced Al systems in
analyzing game footage and kinematic
data. This level of detail is consistent with
earlier  work [2, 8-10, 13-15],
demonstrating that Al can provide in-
depth analysis of player actions,
positioning, and overall game dynamics.

Al allows coaches to refine
strategies, address weaknesses, and
enhance team cohesion by providing a
granular understanding of each player's
contributions and movements. This
personalized approach to strategy
development holds substantial potential
for optimizing player performance and
team success.

The study's findings related to
injury  prevention are  particularly
noteworthy. The 65% predictive accuracy
of injury prevention models underscores
the value of Al in safeguarding athletes'
health and extending their careers. This
aligns with previous research showing that
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Al systems can analyze biomechanical
data, monitor players' fatigue levels, and
identify patterns that predict injury risk. By
integrating Al-powered injury prevention
programs, teams can proactively address
potential risks, creating  tailored
interventions that support player
longevity and reduce the incidence of
injuries.

Equally important are the positive
perceptions of coaches and players
regarding integrating Al technologies. A
substantial percentage of coaches (84%)
reported enhanced strategic
understanding, and 76% valued Al-driven
performance analytics, reflecting Al's
growing acceptance and appreciation in
basketball.

This shift in attitudes highlights
the increasing confidence in Al's coaching
and performance management role. As Al
systems become more advanced, user-
friendly, and accessible, their adoption
across sports teams will likely continue to

rise, further embedding these
technologies into the fabric of modern
coaching.

The improvements in player skills
and motivation, as reported by the
athletes, further underscore the potential
of Al to drive individual growth. With 68%
of athletes reporting enhanced skills and
55% noting improved motivation, it is clear
that personalized feedback and training
regimens tailored to each player's needs
are critical factors in achieving these
outcomes.

These results align with the
concept of Al-driven personalized training
programs, which adapt to each player's
unique progression and requirements.
This individualized approach is an
important step toward enhancing player
development and maximizing team
performance.
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Despite the promising results, the
study is not without its limitations. The
research was conducted with a single team
throughout one season, which may limit
the generalizability of the findings. Future
studies should expand to include multiple
teams across different leagues and
seasons to validate these results on a
larger scale. This would help to capture a
broader range of performance dynamics
and provide a more robust understanding
of Al's impact across varied contexts.

Additionally, the reliance on
subjective perceptions from coaches and
players introduces potential bias. While
these perceptions are valuable, future
research could benefit from incorporating

more objective measures, such as
physiological data and biomechanical
assessments, to provide a more

comprehensive evaluation of Al's impact
on performance and injury prevention.
These objective metrics could enhance the
validity of the findings and offer a clearer

picture of the physiological changes
resulting  from  Al-driven  training
programs.

Conclusions

Our study provides compelling
evidence for the transformative role of
artificial intelligence (Al) and data analytics
in basketball, particularly in performance
enhancement, strategic planning, and
injury  prevention. The substantial
improvements in performance metrics

and positive feedback from coaches and
players demonstrate that Al technologies
are increasingly becoming indispensable
tools in modern basketball. As these
technologies continue to evolve and
become more accessible, they are poised
to play an even more significant role in
helping teams gain a competitive edge and
optimize both individual and team
performance.

The future of basketball coaching
and player development is increasingly
intertwined with Al and data analytics
capabilities, offering exciting possibilities
for advancing the sport.

The findings of this study also
underscore the profound impact of Al and
data analytics on the performance of a
female Super league team, "FRANKIVSK-
PRYKARPATTIA." By leveraging these

technologies, coaches could identify
player = weaknesses, capitalize on
strengths, and make real-time

adjustments to strategies, thus enhancing
the team’s overall competitive advantage.
The successful application of Al-
driven insights highlights the immense
potential for technology to revolutionize
sports coaching and player development,
offering a model for integrating Al into
tactical decision-making processes. As Al
continues to be refined, its role in shaping
the future of basketball, both at the
individual and team levels, will only grow,
driving  continued innovation and
improvements in the sport.
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