
         
        International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 09 Issue: 11 | Nov - 2025                              SJIF Rating: 8.586                                     ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM54672                                             |        Page 1 
 

Smart Turf Management System: A Web – Based Automation Solution for 

Cricket Turf Operations  

Dr Brindha S1, Ms. Dhamayanthi A2, Mr. Aswath S3, Mr. Rajpriyan I4, Mr. Vibenlal S S5, Mr. 

Yuvan Nithish S N6, Mr. Giridhar M7 

         1Head of the Department, Computer Networking, PSG Polytechnic College, Coimbatore 
2Lecturer, Computer Networking, PSG Polytechnic College, Coimbatore 

3,4,5,6,7 Students, Computer Networking, PSG Polytechnic College, Coimbatore 

---------------------------------------------------------------------***----------------------------------------- ---------------------------- 
Abstract - Effective maintenance of cricket turf is critical 

to ensuring optimal playing conditions, player safety, and the 

longevity of the playing surface. Traditional turf management 

practices are often manual, labor-intensive, and reactive, 

leading to inconsistent results, resource inefficiencies, and 

increased operational costs. This paper presents the design and 

implementation of a Smart Turf Management System (STMS) 

— a web-based automation solution specifically tailored for 

cricket turf operations. The system integrates real-time data 

from environmental and soil sensors (monitoring parameters 

such as soil moisture, temperature, humidity, and light 

intensity) with automated decision-making algorithms to 

optimize irrigation, mowing schedules, and overall turf care. 

A user-friendly web dashboard allows groundskeepers and 

curators to monitor turf conditions remotely, receive alerts, 

and control operations through an intuitive interface. Field 

deployment and testing at a cricket facility demonstrated 

improvements in turf consistency, reduced water usage by up 

to 30%, and enhanced operational efficiency. The proposed 

system offers a scalable and sustainable approach to smart turf 

management, paving the way for data-driven and automated 

solutions in sports field maintenance. 

Key words: smart turf, automation, sensors, IoT, cricket        

pitch management, web system, predictive maintenance. 

 

1. INTRODUCTION 

Cricket is a sport that places significant physical and 

performance demands on its playing surface, particularly the 

turf. The condition of the cricket turf directly influences the 

quality of play, ball behavior (e.g., bounce, spin, pace), and most  

importantly, player safety. Unlike general-purpose grass fields, 

cricket turfs—especially the pitch area—require meticulous and 

consistent maintenance involving irrigation, mowing, rolling, 

fertilization, and pest control. Traditional turf management 

practices, however, are largely manual, time-consuming, and 

dependent on the subjective judgment of ground staff. These 

practices often lead to inefficiencies such as overwatering, 

inconsistent grass health, or delayed maintenance interventions. 

 

With increasing emphasis on sustainable resource 

management, especially water conservation, and the need for 

consistent playing conditions, the sports industry is progressively 

exploring technology-driven solutions. Smart systems 

incorporating sensors, automation, and data analytics are already 

transforming sectors like agriculture and urban landscaping. 

However, their application in the domain of sports turf 

management—particularly in cricket—remains limited and 

fragmented. 

 

This paper introduces a Smart Turf Management System 

(STMS): a web-based, sensor-integrated automation platform 

specifically designed for cricket turf operations. The proposed 

system aims to optimize turf maintenance through real-time 

monitoring, data-driven decision-making, and remote control 

capabilities. Using environmental and soil sensors, the system 

collects live data on key turf parameters such as moisture levels, 

temperature, humidity, and sunlight exposure. These inputs are 

analysed to automate irrigation schedules, issue maintenance 

alerts, and provide actionable insights via a user-friendly web 

dashboard accessible to curators and ground staff
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2. RELATED WORK 

The convergence of IoT, environmental sensing, and 

web-based automation has enabled various innovations in 

agricultural and sports turf management. This section reviews 

key projects and technologies that have influenced the 

development of smart turf solutions, particularly in the context 

of automated irrigation, sensor networks, and decision support 

systems. 

2.1 Smart Irrigation and Turf Monitoring Systems 

One of the most prominent applications of smart 

technology in turfgrass management is automated irrigation. 

Zhang et al. (2019) proposed an IoT-enabled irrigation system 

that used capacitive soil moisture sensors to regulate water usage 

based on real-time soil conditions. The system led to a 

significant reduction in water consumption without 

compromising turf quality. 

Similarly, Maheshwari et al. (2020) developed a 

precision irrigation controller using wireless sensor nodes placed 

across a turf field. The system collected data on moisture, 

temperature, and sunlight to dynamically adjust irrigation 

schedules, demonstrating efficiency gains and improved turf 

health. 

2.2 Web and Mobile-Based Control Interfaces 

Web-based dashboards and mobile apps have been 

employed in many smart agriculture and turf systems to enable 

remote monitoring and control. Patel et al. (2021) introduced a 

cloud-based turf management system that displayed real-time 

data visualizations and allowed users to manually override 

irrigation controls via a smartphone. Though not tailored for 

sports applications, their interface emphasized usability for field 

workers, a concept relevant to cricket turf operations. 

Commercial platforms like GreenIQ and Hydrawise 

have also brought web-enabled irrigation controllers to market. 

However, these are primarily designed for home gardens or 

landscaping and lack specialized features for sports turf 

maintenance, such as pitch-specific moisture thresholds or grass 

wear indicators. 

2.3 IoT in Sports Fields 

IoT applications in sports field maintenance are growing. 

Johnson et al. (2018) implemented a sensor-driven monitoring 

system for American football fields, enabling real-time tracking of 

turf compaction and temperature to prevent field damage. In golf 

courses, sensors have been used to detect early signs of turf stress, 

disease, or overuse. However, such systems rarely extend to 

cricket grounds, where the playing surface has unique 

performance and safety requirements. 

3. SYSTEM ARCHITECTURE OVERVIEW 

The system architecture of the Cricket Turf Management 

System defines the structural framework that integrates the 

frontend interface, backend server, database, and IoT hardware. It 

ensures that all modules communicate effectively and provide 

seamless services to customers, administrators, coaches, and 

owners. The architecture follows a layered approach, where each 

layer performs a specific role while interacting with the others to 

achieve the overall functionality of the project. 

3.1 Frontend Layer 

  The frontend acts as the user interface where customers, 

administrators, coaches, and owners interact with the system. It is 

developed using web technologies and provides features such as 

login, registration, slot booking, payment, and schedule viewing. 

The design emphasizes user-friendliness, responsiveness, and 

accessibility, ensuring that even first-time users can easily 

navigate the system. 

 3.2 Backend Layer  

The backend, built using Node.js, processes all requests 

received from the frontend. It verifies inputs, handles business 

logic, manages session control, and ensures data security. This 

layer also acts as the communication bridge between the frontend 

and the database. Its event-driven, non-blocking architecture 

makes it ideal for handling multiple booking requests 

simultaneously with efficiency and speed.  
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3.3 Database Layer  

MySQL is used as the database for storing all critical 

information related to users, bookings, payments, and schedules. 

The database ensures data integrity, consistency, and quick 

retrieval. Proper normalization techniques and indexing 

strategies are applied to minimize redundancy and improve 

performance. This layer also supports reporting features, 

enabling administrators to generate summaries and track turf 

usage. 

3.4   Integration of Layers  

All layers are integrated in a way that ensures smooth 

interaction. The frontend sends requests, the backend processes 

them, the database stores and retrieves information, and the IoT 

device executes physical actions. This flow ensures real-time 

updates, secure transactions, and reliable automation, making the 

system both efficient and user-friendly. The following diagram 

explains about the architecture of the system. 

 

 

         Fig 1: Architecture   

                  Fig 2: ESP 32 Microcontroller 

 

4. BACKEND IMPLEMENTATION  

The backend implementation of the Cricket Turf 

Management System was designed to provide a secure, scalable, 

and efficient environment for managing all core functionalities 

such as user authentication, slot booking, attendance monitoring, 

and payment handling. The backend was primarily developed 

using Java Server Pages (JSP) and Servlets, running on the 

Apache Tomcat server, which ensured smooth integration of the 

web application with the database. JSP and Servlets were chosen 

because of their reliability, strong support for dynamic web 

content generation, and compatibility with relational databases 

like MySQL.  

 

 

For data management, MySQL served as the primary 

database to store structured information such as user details, 

booking schedules, payment records, and attendance logs. SQL 

queries were used extensively to fetch, insert, and update records, 

ensuring data consistency and integrity. To improve data handling 

efficiency, triggers and joins were applied to automate tasks such 

as updating slot availability upon booking and maintaining 

attendance records. In addition, Firebase Firestore was considered 

as an alternative backend for real time synchronization, 

particularly useful for features such as live attendance updates and 

push notifications to coaches or administrators. 

 

 The backend logic was structured to follow a modular 

approach, where different modules such as booking, attendance, 

payments, and user management were developed separately and 

then integrated. RESTful APIs were implemented to facilitate 

communication between the frontend and backend, ensuring that 

requests from HTML forms and dashboards were processed 

efficiently and securely. Postman was used during development to 

test API endpoints and verify correct request-response cycles. 

 

Security measures were also integrated into the backend 

to ensure safe access to the system. User credentials were stored 

using hashed passwords, and role-based access control was 

applied to differentiate between Coach, who has access only to 

attendance records, and CEO, who has full administrative control 

over all modules including bookings, payments, and user 

management. Input validation and error handling were 
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implemented to prevent SQL injection, unauthorized access, and 

data corruption. 

 For scalability and deployment, the backend was 

initially tested on localhost using XAMPP and Tomcat, and later 

configured to be deployed on cloud services such as AWS EC2 

and Firebase Hosting, ensuring remote accessibility and support 

for multiple concurrent users. This backend architecture 

provided a robust foundation for the Cricket Turf Management 

System, ensuring that all operations from booking to attendance 

tracking could be executed smoothly, reliably, and securely. 

 

5. SLOT BOOKING MODULE 

The Slot Booking Module is one of the core 

components of the Cricket Turf Management System, designed 

to allow players to conveniently reserve turf slots for practice or 

matches. This module ensures efficient management of turf 

availability, prevents double-booking, and provides a transparent 

system for both customers and administrators. The interface for 

slot booking is user-friendly, enabling players to log in, select a 

preferred date and time, and confirm their booking with minimal 

effort. A calendar-based view is integrated to help users 

visualize available and reserved slots, making the selection 

process quick and intuitive.  

 

Once a slot is selected, the system cross-checks its 

availability in real time from the database. If the slot is free, the 

booking is confirmed and the details are recorded in the 

Bookings Table, linking the user ID with the chosen slot. In case 

of conflicts, the system notifies the player and prompts them to 

choose another time. Payment integration is also tied with the 

booking process, ensuring that users can complete payments 

immediately after slot confirmation through multiple modes 

such as UPI, card, or cash. The system updates the slot status to 

"Booked" only after successful payment, thereby avoiding false 

or unpaid reservations. 

 

From the admin and CEO dashboards, bookings can be 

monitored and managed. The admin has the ability to approve, 

cancel, or reschedule bookings in case of maintenance or special 

events, while the CEO has complete oversight of booking trends 

and revenue reports. For players, booking history is stored and 

can be viewed for reference, ensuring transparency and record-

keeping. Coaches, however, do not interact directly with the slot 

booking module, as their focus remains limited to attendance.  

 

By automating the reservation process, the Slot Booking 

Module reduces manual scheduling errors, optimizes turf 

utilization, and enhances user satisfaction. Its integration with 

payment and attendance modules ensures that the system 

functions as a cohesive unit, supporting both operational 

efficiency and customer convenience. 

 

6. RESULT 

 

Fig 3: Home 

 

 

Fig 4: Login 

 

7. CONCLUSION 

The Cricket Turf Management System successfully 

demonstrated how automation and database integration can 

simplify turf operations. The prototype validated essential 

features such as online booking, attendance tracking, and IoT-

based control of facilities. Coaches, customers, and owners all 

benefited from improved efficiency, convenience, and insights. 

Although minor challenges like network latency were observed, 

the system proved to be practical, reliable, and scalable. With 

further enhancements, it can grow into a complete solution for 

modern sports facility management. 

 

 The Cricket Turf Management System can be enhanced 

with AI integration, secure payment gateways, mobile app 

development, and advanced IoT features. AI can predict 
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booking trends and optimize turf usage, while a payment 

gateway enables seamless digital transactions. A mobile app 

will offer users convenient access to bookings and payments, 

and IoT upgrades like smart sensors for lighting, irrigation, 

and energy monitoring can boost efficiency. These 

improvements will help evolve the system into a fully 

automated and intelligent sports facility management platform 

8. ACKNOWLEDGMENT  

We extend our deepest gratitude to Ms. A. 

Dhamayanthi for their invaluable guidance, encouragement, and 

constructive feedback throughout this research. Their expertise 

and insights have been instrumental in shaping the direction and 

quality of this work.  

We also acknowledge the support provided by PSG 

Polytechnic College, whose resources and infrastructure 

significantly contributed to the successful completion of this 

study. Special thanks to our colleagues and peers for their 

valuable discussions, suggestions, and motivation throughout the 

research process. 

 Furthermore, we express our appreciation to the 

authors and contributors of publicly available datasets and 

research literature, which served as a foundation for our work. 

Lastly, we are grateful to our families and friends for their 

unwavering encouragement and support during this journey. 

 

REFERENCES 

[1] Jain S., Patel R., Mehta P. TurfLink: The Sports 

Facility Booking Platform. In International Journal of 

Innovative Research in Electronics and 

Communication Engineering (IJIRECE), vol. 10, no. 

3, pp. 45–52, 2023. 

[2] Kumar A., Shrestha N., Ali M. Web Based Sports 

Arena Booking Hub. In International Journal of 

Engineering and Scientific Research, 2022 Nov, pp. 

134–142. 

[3] Prasad K., Reddy S., Thomas J. Next-Gen Sport 

Center: Innovative Mobile-based System for Sport 

Facility Reservations. In International Journal of 

Computer Applications, vol. 185, no. 42, pp. 1–7, 

2023. 

[4] Liu H., Wang T. College Sports Venues Management 

System Platform Design and Analysis. In 

Proceedings of the International Conference on 

Modern Industry and Information Technology (ICMII), 

2015, pp. 145–150. 

[5]  Zhang W., Chen L. Design and Implementation of 

Online Booking System of University Sports Venues. 

In IEEE International Conference on Education and 

Information Technology, 2017, pp. 201–206. 

[6]  Joseph A., Rahman K. An Optimized Method for 

Automated Stadium Attendance Management System. 

In International Journal of Engineering & Technology, 

vol. 7, no. 3, pp. 259–265, 2018. 

 

 

 

 

 

 

https://ijsrem.com/

