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APPLICATION OF ELECTRONIC MEANS IN COACHING CONTROL OF VOLLEYBALL
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Abstract. The article explores the application of electronic tools in coaching control for volleyball competitions,
including video analysis, biomechanical systems, physical activity trackers, as well as the use of artificial
intelligence and statistical analysis. Key areas of technology application are described, such as tactical and
technical evaluation, physical condition monitoring, and training process individualization. The relevance of this
research is substantiated by factors such as increased sports competition, workload individualization,
advancements in sports medicine, and the growing accessibility of digital technologies. The article identifies key
research tasks, including the development of video analysis models, assessment of wearable sensor effectiveness,
Al-based game situation prediction, and the impact of electronic tools on team interaction and psychological
preparation. The conclusion highlights the importance of integrating advanced technologies to enhance the training
process efficiency and ensure athlete safety.
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INPUMEHEHHUE SJIEKTPOHHBIX CPEJCTB B TPEHEPCKOM KOHTPOJIE COPEBHOBAHUM
O BOJIEMBOJTY
Xu Kanrxaii, bopoat M. C., Camapuna A. B., [lanrtenees K. B.

benopycckuii nayuonanbHvlil mexnuyueckuli yHugepcumem
Munck, Pecnybnuka berapyce

AHHoTanus. B cratee paccMatpuBaeTcst IpUMEHEHHUE 3IEKTPOHHBIX CPEACTB VIS TPEHEPCKOT0 KOHTPOJIS B COPEBHO-
BaHUSX 10 BOJEHOOITy, BKIIIOYAsk BUICOAHAIN3, ONOMEXaHNYECKHE CHCTEMBI, TPEKephl (PM3NUECKON aKTHBHOCTH, a
TaKOKe MCTIOJIb30BaHUE HCKYCCTBEHHOIO MHTEIJIEKTa U CTaTUCTHUYECKOro aHanm3a. OmucaHbl OCHOBHBIE HAlIPaBJICHUS
MIPIMEHEHHS TEXHOJIOTHH, TAKUE KaK OLIEHKA TAKTUKH U TEXHUKU, MOHUTOPHHT (PU3HYECKOTO COCTOSHHS U MHANBHTY-
anu3aLysi TPEHUPOBOYHOTO TIpoIiecca. Y TOUHSIOTCS IPUIMHBI aKTyaIbHOCTH 3TUX UCCIIEA0BAHUMN, CPe KOTOPBIX I10-
BBIIICHUE YPOBHS KOHKYPEHIIMH B CIIOPTE, MHANBHAYAIM3ANs HATPY30K, PA3BUTHE CIIOPTUBHONW MEIMIMHEI H POCT
JIOCTYITHOCTH LU(POBBIX TEXHOJOTHI. BbIeneHbl KitoueBble 3a/1a41 UCCIIeJOBaHMS, BKIIIOYast pa3paboTKy Mojeneit
UL BUICOaHAIN3a, OLIEHKY 3()()eKTHBHOCTH HOCUMBIX JJATYMKOB, HCTIONB30Banue M a1 mporHo3upoBaHMsI HTPOBBIX
CUTyaIlMii M W3YyYCHHE BIIMSHUS 3JIEKTPOHHBIX CPEJACTB Ha KOMAHAHOE B3aMMOJEHCTBHE U ICHXOJOTHYECKYIO
TIO/ATOTOBKY. JlenaeTcst BRIBOA O 3HAYMMOCTH MHTETPAaLlK TePEeIOBBIX TEXHOJIOTHH VIS OBBIEHNS 3()(EKTHBHOCTH
TPEHUPOBOYHOTO TIpoIiecca U obecredeH s O€30I1acCHOCTH CIIOPTCMEHOB.

KaioueBble ci1oBa: nndpoBbie TEXHOJIOTHH, JJICKTPOHHbIE CPEICTBA, TPEHUPOBOYHBIH KOHTPOJIL B BOJIeHOOIIE.
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The use of electronic tools for coaching control in
volleyball competitions is essential for enhancing the
efficiency of the training process and optimizing
game strategies. Modern electronic tools enable
coaches to collect and analyze large amounts of data,
which helps improve both individual and team perfor-
mance. The main areas of technology application in
volleyball include the following [1, 2]:

— Video Analysis and Game Situations Review:
Programs for recording and analyzing matches help
coaches assess tactics, identify errors, and highlight
the strengths of players and the team as a whole. This
enables coaches to adjust strategies based on objec-
tive data. Popular video analysis programs in sports
include Dartfish, Hudl, and Coach's Eye.

— Biomechanics and Kinematics Analysis Sys-
tems: Specialized sensors and cameras assess the pre-
cision, speed, and efficiency of movements. This data
helps coaches optimize the technique of key volley-
ball elements, such as spikes and jumps, which is crit-
ical for injury prevention and technical training
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improvement. Systems like Vicon and Kistler are
commonly used for biomechanical data collection.

— Trackers and Physical Activity Monitoring Sen-
sors: Wearable devices and sensors (e. g., heart rate
monitors, GPS trackers) allow coaches to monitor
heart rate, workload, and player fatigue levels in real-
time. This information aids in setting optimal rest and
training intervals for each athlete, reducing the risk of
overtraining and enhancing training effectiveness.
Popular trackers include Polar and Catapult.

— Tactical Analysis with Artificial Intelligence
(Al): Modern Al-based systems can analyze video
data and assist coaches in predicting the behavior
of players and opponents. Al systems can design
tactical schemes, forecast outcomes of various
strategies, and help make more informed decisions
during matches.

— Statistical Analysis Software: Applications ena-
ble coaches to track detailed statistics on various
game parameters — such as serves, pass accuracy,
blocks, and more. Programs like DataVolley and
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VolleyStats provide statistical tracking and analysis,
highlighting areas in need of improvement.

These technologies assist coaches in assessing
players' conditions and progress, making them an es-
sential tool for maintaining high standards of prepa-
ration and team competitiveness.

Relevance of Research in the Use of Electronic
Tools in Coaching Control for Volleyball Competitions.

The relevance of research into the application of
electronic tools in volleyball coaching control is un-
derscored by several factors, tied to the general trend
toward digitalization and increased performance ex-
pectations in sports. Key relevance aspects include:

— Increased Competition Levels in Sports: Mod-
ern sports, including volleyball, demand a high level
of physical and technical readiness. Given the narrow
gap between elite teams, using electronic tools for
game and training data analysis has become a signif-
icant factor in gaining a competitive edge.

— Individualization of the Training Process: Elec-
tronic devices enable the collection and analysis of
data for each player individually, crucial for identify-
ing strengths and weaknesses, predicting physical
conditions, and managing workload levels. Such data
assists in creating personalized training and rehabili-
tation programs, thereby improving each player’s per-
formance and reducing injury risks.

— Enhanced Tactical Training: Video and match
data analysis allows coaches to develop more effec-
tive tactical schemes, vital in volleyball where team
synchronization is crucial. Al-based software can
process vast data volumes, enabling opponent action
analysis and tactic prediction, an essential component
of competition preparation.

— Technological Advances and Accessibility: —
Modern technologies such as Al, data analysis, and
video monitoring are becoming increasingly accessi-
ble and accurate, allowing their use not only at the
professional level but also in amateur sports. This
contributes to the widespread use of electronic tools
and heightens the importance of research into their
adaptation for sports.

— Advances in Sports Medicine and Physiology:
Systems that monitor physiological parameters like
heart rate, fatigue levels, and recovery assist coaches
in optimizing workloads and preventing injuries, par-
ticularly in high-intensity and contact sports. Utiliz-
ing this data can extend athletes' careers and enhance
resilience to physical stress.

— Integration with Educational and Research Pro-
cesses: The application of electronic tools in sports is
an important topic in sports science and education.
Research in this area opens new avenues for develop-
ing training methodologies, managing training pro-
cesses, and educating future coaches and sports ana-
lytics specialists.

The research goal is to analyze and justify the use
of electronic tools and information technologies for
coaching control in volleyball competitions.

The key research tasks include:

— Developing and Testing Video Analysis Models
for Game Tactics and Technique Evaluation: The
goal is to create efficient video analysis models that
allow coaches to quickly and accurately analyze game
situations, identify errors, and adjust tactics. Tasks
may involve selecting optimal algorithms for move-
ment and tactical scheme analysis.

— Assessing the Effectiveness of Wearable Sen-
sors and Trackers in Training and Competition: This
task involves analyzing how sensors (e.g., heart rate,
GPS) influence training load management and injury
prevention. The study could reveal how objective
data on athletes' physical states help individualize
training loads and reduce the risk of overtraining.

— Analyzing the Impact of Electronic Tools on
Player Tactical Training: This task examines how us-
ing video and analytical programs affects players' tac-
tical understanding. This may include developing
training methods based on video and data analysis to
enhance players’ ability to adapt to tactical schemes.

— Researching the Use of Al for Predicting Game
Situations: The goal is to study AI’s potential for match
data analysis and prediction of team and opponent be-
havior. Tasks may include the development and testing
of algorithms that help coaches adapt tactics in real-
time based on game flow.

— Developing Recommendations for Using Bio-
mechanical Systems to Analyze Movement Tech-
nique: This task may involve studying how biome-
chanical systems (e.g., motion sensors and angular
velocity sensors) help refine player techniques, par-
ticularly for jumps, serves, and blocks. The study
could provide recommendations for reducing injuries
by optimizing techniques.

Each of these tasks can be supported by methods and
tools [3] that ensure analytical precision and objectivity,
with results that broaden the understanding of electronic
tool applications in volleyball and other team sports.

Conclusion. The integration of advanced technologies
improves the efficiency and safety of the sports process,
thereby enhancing team performance and contributing to
sports science development. It opens new approaches to
training management and athlete preparation.
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