International Journal of Trend in Scientific Research and Development (IJTSRD)
Special Issue on Advancements and Emerging Trends in Computer Applications -

Innovations, Challenges, and Future Prospects
Available Online: www.ijtsrd.com e-ISSN: 2456 - 6470

L 4

L 4

TeamTrack: A Full-Stack Sports Analytics and Tournament
Management System with Real-Time KPI Tracking
Chetan Chobitkar

PG Scholar, Department of Computer Science, G. H. Raisoni University, Amravati, Maharashtra, India

ABSTRACT

The TeamTrack is a sophisticated sports analytics
platform engineered to track, evaluate, and analyze
player and team performance across various
organizational levels. This system caters to federations,
clubs, and academies by offering a hierarchical
governance model to streamline operational efficiency.

Teamtrackis distinguished by its ability to capture real-
time match events, monitor key performance indicators
(KPIs), and generate data-driven insights through
advanced reporting capabilities.

The system utilizes modern technologies, including
React.js for an intuitive user interface, Node.js for
backend services, and SQL Server for reliable and
scalable data storage. Its ability to manage vast datasets
securely while ensuring real-time analytics makes it an
essential tool for sports organizations. This paper delves
into the system's architecture, data sources,
methodologies, and the transformative impact of the
TeamTrack in advancing modern sports management.
Through accurate data collection and performance
evaluation, the system enables informed decision-
making, improves player development, and optimizes
strategic planning for teams and organizations.
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L INTRODUCTION

Sports organizations today face an ever-growing need for
accurate and real-time performance tracking to
enhance decision making and player development.
Traditional management systems are often fragmented—
focusing either on player analytics or match scheduling—
resulting in disjointed data collection and ineffective
reporting. This fragmentation limits the ability to derive
comprehensive insights, which are critical for effective
governance and performance optimization.

The TeamTrack addresses these challenges by
integrating a holistic platform capable of managing all
aspects of sports performance. This system is designed
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with a multi-level governance structure, enabling
organizations to track and manage performance from the
federation level down to individual players. It
facilitates real-time data collection, automated
performance evaluations, and advanced analytics through
interactive dashboards.

TeamTrack’s architecture is underpinned by cutting-edge
web technologies: React.js for a responsive user interface,
Node.js for scalable backend services, and SQL Server for
secure and efficient data storage. By offering a
comprehensive performance trackingenvironment, the
TeamTrack empowers sports organizations to optimize
player development, enhance operational efficiency,
and improve strategic planning.

IL RELATED WORK

Current sports management systems, such as Hudl and
Sportscode, focus on specific functionalities like video-
based analysis or match scheduling. While these
systems provide useful tools for post-match analysis, they
lack integrated real-time performance tracking and
multi-level governance, which are essential for large
federations and clubs.

Hudl emphasizes video analysis, offering tools for
coaches to review game footage and extract insights.
However, it does not support live match tracking or
automated KPI calculations, which limits real-time
decision-making. Similarly, Sportscode provides
extensive tools for performance review but falls shortin
providing a unified system for managing federations,
clubs, and teams under a single umbrella.

The Teamtrack surpasses these limitations by combining
real-time match analysis, hierarchical management,
and comprehensive reporting in a single platform. It
not only captures real-time data on goals, assists, and
otherkey metrics butalso integrates this information with
historical performance data for predictive analytics. This
unified approach enhances the accuracy of
performance evaluations and enables data-driven
decisions across all organizational levels.
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III. DATA AND SOURCE OF DATA

The TeamTrack system gathers data from multiple sources to deliver comprehensive insights for player and team
performance management. These data sources are categorized into match data, player data, team data, tournament
data, and user data. Each source is vital for generating accurate reports and facilitating informed decisions.

1. Match Data: This includes real-time event tracking such as goals, assists, fouls, substitutions, and match outcomes.
TeamTrack continuously updates this data during live matches, ensuring that coaches and analysts have access to
current performance metrics for in-game decisions.

2. Player Data: TeamTrack stores individual player profiles with historical records of goals, passes, tackles, and
fitness metrics. This data helps in tracking long-term player development and supports comparative
performance analysis over different seasons.

3. Team Data: The system aggregates team-level metrics like possession percentages, win/lossratios, and strategic
insights. It offers a comprehensive overview of team performance, which can guide tactical adjustments and
recruitment decisions.

4. Tournament Data: Information on fixtures, match schedules, and results is stored for historical analysis.This
allows Teamtrack to manage multiple tournaments simultaneously while providing live updates on team standings
and outcomes.

5. User Data: Teamtrack maintains records of federations, clubs, teams, and personel, including super admins,
coaches, players, and support staff. Role-based access control ensures secure handling of sensitive information
and enforces data privacy.

IV. RESEARCH METHODOLOGY

The development of the Teamtrack follows a systematic and iterative research methodology that ensures accuracy,
efficiency, and scalability. The methodology is designed to cover all aspects of the system—from initial design and
technology selection to data collection, performance analysis, and system evaluation. The methodology follows five core
phases which are given below.

1. System Design

The first step involves defining the hierarchical structure to support a multi-level governance model. This model is
essential for managing federations, clubs, academies, and individual teams. The super admin at the top level can manage
multiple federations, while federations oversee clubs and academies. Each club is responsible for tracking individual
players and staff.

To support this structure, relational data models were designed to capture the key performance metrics of players and
teams. The model includes entity-relationship diagrams (ERD) for efficient data storage and retrieval. This ensures
comprehensive data capture, including:

» Player Data: Historical performance records (goals and assists etc.)

» Match Data: Real-time event tracking (fouls, substitutions, etc.)

> Tournament Data: Fixtures, results, and match outcomes

» User Data: Federations, clubs, teams, players, and staff

Data Integrity is maintained by enforcing data normalization in the database schema, reducing redundancy and
improving query efficiency.
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2. Technology Stack
The Teamtrack leverages modern web technologies to ensure scalability, security, and performance:

» Frontend:
¢ React.js/Next.js: Provides adynamicand responsive user interface. React’'s component-based architecture allows
modular development, enhancing maintainability and performance.

> Backend:
* Node.js with Express Framework: Manages business logic, processes APIs, and facilitates real-time data
handling. Node.js was chosen for its non-blocking I/O model, ensuring fast performance during simultaneous
user requests.

»> Database:
* SQL Server: A relational database for secure and scalable storage of match records, player profiles, and
performance analytics. It offers advanced indexing, which optimizes query performance.

> Security:
e JWT (JSON Web Tokens) & OAuth: Used for user authentication and secure data access. JWT allows stateless
authentication, enhancing system efficiency and improving security for role-based access control (RBAC).

3. Data Collection and Processing

The PPMS collects real-time and historical data through both automated and manual input mechanisms:

» Automated Data Collection: During live matches, the system captures real-time statistics (e.g., goals, assists,
possession). Data is streamed and processed in near real-time, ensuring immediate analysis and dashboard
updates.

» Manual Data Input: Coaches and administrators can manually input performance metrics and player evaluations.
This supports historical data entry for legacy performance tracking.

The data undergoes validation pipelines to ensure consistency and accuracy. For example, data inconsistencies such as
duplicate entries and incorrect match records are detected and corrected through automated scripts.

4. Performance Analysis and Reporting

The PPMS provides a comprehensive analytical dashboard that transforms raw data into actionable insights:

» Visualization Tools: Dynamic charts and tables display player-specific KPIs, such as goals, tackles, and assists.

» Comparative Analysis: Users can compare current performance against historical data, enabling longitudinal
studies on player development.

» Predictive Analytics (Future Scope): By applying machine learning algorithms, the system can provide injury risk
analysis, performance forecasts, and player potential evaluations.

5. System Evaluation and Testing

Teamtrack undergoes rigorous testing procedures to ensure functional accuracy and system stability:

» Unit Testing: Each component (e.g., match tracking, user authentication) is tested individually to verify its
functionality.

> Integration Testing: Tests how various modules interact (e.g., backend APIs and database queries) to ensure
seamless operation.

» User Acceptance Testing (UAT): Involves real-world testing with sports organizations to confirm that the system
meets end-user expectations.
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V. RESULT AND DISCUSSION
The implementation of the PPMS has resulted in substantial improvements in sports management, particularly in
governance, decision-making, and performance tracking. The following outcomes highlight the system’s impact:

1. Enhanced Governance

The multi-level governance structure introduced by TeamTrack has improved operational oversight and
accountability. The super admin can monitor federations, clubs, and teams under a single dashboard. This
hierarchical model has:

> Reduced Administrative Overhead: Automated processes for managing teams and players save time and resources.
» Increased Transparency: Real-time data updates ensure decision-makers have access to accurate and current

information.
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2. Real-Time Performance Tracking

One of the major advantages of Teamtrack is its ability to capture real-time match events. This feature allows coaches and
sports analysts to make in-game decisions based on live performance metrics. For example:

» Live KPI Tracking: Records goals, assists, substitutions, and other game events in real-time.

» Instant Data Access: Dashboards reflect changes immediately, facilitating quick tactical adjustments.

This has led to improved tactical planning and responsive decision-making during competitions.

Table : Key Performance Indicators (KPIs) used in the system:

KPI Metric Formula Description
Goal Contribution | (Goals + Assists) + Total Measures a player's direct involvement in scoring per
Rate Matches match.
Pass Accuracy (%) (Successful Passes + Total Calculates the percentage of successful passes over total
Passes) x 100 passes.
Win Ratio (%) (Matches Won =+ Total Evaluates the team's success rate based on wins over
Matches) x 100 total matches.
Player Efficiency (Offensive Actions + Defensive | Quantifies overall performance by combining offensive
Index (PEI) Actions) + Total Time Played | and defensive actions normalized by playtime.
1. Data-Driven Decision Making » Federation Reports: Overviews of all clubs and their
Teamtrack supports informed decision-making by performance.
providing analytical dashboards with detailed reports. Key » Team Reports: In-depth analysis of team
benefits include: composition, tactics, and outcomes.
> Player Development: Longitudinal performance » Player Reports: Individual performance reviews with
tracking helpsidentify strengths and weaknesses for historical comparisons.

targeted training.

» Strategic Planning: Accurate performance data aids
in designing team strategies and assessing opponent
weaknesses.

» Talent Identification: Analytical tools enable
scouting and recruitment based on objective
performance metrics.

3. Scalability and Security

The modern tech stack ensures the Teamtrack remains

scalable and secure:

» Horizontal Scalability: Supports increasing data
volumes and expanding user bases.

> DataSecurity: Implementsadvanced encryptionand
secure access protocols to protect sensitive data.

VI. CONCLUSION
The Teamtrack represents a significant advancement in
digital sports management. By integrating match tracking,

2. Improved Reporting Accuracy

With customizable reporting, TeamTrack generates
accurate, tailored reports for each organizational level.
This allows:
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performance evaluation, and hierarchical governance, the
Teamtrack provides comprehensive insights to enhance
player development and optimize team performance. Its
ability to track real-time events, manage tournaments, and
provide detailed analytical reports empowers sports
organizations to make informed decisions.

The adoption of modern technologies such as React,js,
Node.js, and SQL Server ensures robust performance and
scalability. Future enhancements could include Al-driven
predictive analytics and expanded integration with
wearable devices for real-time fitness tracking. The
Teamtrack is a versatile and powerful solution for sports
organizations aiming to optimize player performance and
streamline operational efficiency, making it a valuable
asset for modern sports management.
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