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ABSTRACT 

Traditional stamping systems require manual intervention, leading to inefficiencies, security concerns, and data loss. This 

paper presents an IoT-enabled Automated Physical Stamping System that integrates fingerprint authentication with a 

smart stamping mechanism. The system uses IoT sensors for automated activation and MERN stack for real-time data 

storage and monitoring. Upon fingerprint verification, the stamp extends automatically, and the timestamp and location 

are stored on a secure web platform. This system enhances security, automation, and traceability in document 

verification processes. 

Authentication and verification play a crucial role in various industries, including government offices, banking, and 

corporate environments. Traditional physical stamping systems often suffer from inefficiencies such as unauthorized 

usage, human errors, and lack of real-time tracking. This paper presents an IoT-powered automated physical stamping 

system that integrates biometric authentication with a smart stamping mechanism, ensuring a secure and automated 

verification process. 

The proposed system uses a fingerprint sensor for user authentication, an ESP32 microcontroller for processing, a servo 

motor for stamp deployment, and a GPS module for real-time location tracking. Once a user applies their fingerprint, the 

system verifies the identity and triggers the stamp to extend automatically. Simultaneously, the system logs the 

timestamp and location of each stamping event on a MERN (MongoDB, Express.js, React.js, Node.js) stack-based web 

platform, enabling secure data storage and monitoring. 

Performance evaluation shows that the system achieves 99.5% accuracy in fingerprint recognition and operates with a 

latency of under 2 seconds, making it a fast and secure alternative to conventional stamping methods. Additionally, 

encryption techniques are implemented to prevent tampering and unauthorized access to stored data. 

 

The results indicate that this IoT-integrated stamping system improves security, efficiency, and traceability compared to 

traditional stamping methods. Future enhancements may include AI- powered fraud detection, blockchain-based data 

storage, and mobile app integration to further improve accessibility and reliability. 

 

Keywords: IoT (Internet of Things), MERN Stack (MongoDB, Express.js, React, Node.js), Document Authentication, 

Cloud-Based Data Management , Real-Time Monitoring. 

1. INTRODUCTION 

In organizations requiring document authentication, physical stamps play a crucial role. However, conventional 

stamping methods have drawbacks such as fraud risks, lack of traceability, and inefficiency. This paper proposes a novel 

approach where an IoT-integrated stamping machine automates the process, ensuring security and efficiency. The 

system employs fingerprint authentication for user verification and logs stamping events in real-time using MERN stack-

based web application. In recent years, the integration of Internet of Things (IoT) with web-based applications has 

revolutionized various industries, including authentication, automation, and security systems. One such advancement is 

the automation of traditional stamping mechanisms, which are widely used in legal, administrative, and corporate 

environments for document verification and authentication. This research presents an IoT-based Physical Stamping 

System that leverages the MERN (MongoDB, Express.js, React, and Node.js) stack to provide a seamless, automated, 

and secure stamping solution. 

Traditional stamping methods involve manual effort, increasing the risk of human errors, forgery, and inefficiencies. Our 
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proposed system overcomes these challenges by automating the stamping process using an IoT-enabled mechanism that 

activates upon fingerprint authentication. The system not only applies a stamp but also records essential metadata such as 

date, time, and location of stamping on a centralized web platform. This ensures enhanced security, traceability, and 

accountability. 

The MERN stack serves as the backbone of the system, offering a robust and scalable web application for real-time 

monitoring and data management. The fingerprint authentication module ensures that only authorized users can 

activate the stamp, reducing unauthorized access and fraudulent activities. Additionally, cloud storage and database 

management facilitate secure data handling and retrieval for future verification. 

This research aims to highlight the development, implementation, and benefits of the IoT-based stamping system while 

demonstrating its potential applications in legal, corporate, and governmental sectors. The proposed system ensures 

improved operational efficiency, enhances security, and provides a modern approach to document authentication and 

stamping processes. 

The subsequent sections of this paper will cover the literature review, system architecture, implementation details, 

experimental results, and future enhancements, providing a comprehensive insight into the effectiveness of the 

proposed solution 

Existing research on digital document verification focuses on QR codes and blockchain, but physical stamps remain 

widely used in legal, banking, and government sectors. IoT-based security devices have been explored for authentication, 

but their application in stamping systems is limited. 

2. PROBLEM STATEMENT 

Traditional document authentication and stamping methods rely heavily on manual processes, which can lead to 

inefficiencies, human errors, and security vulnerabilities. These conventional methods often lack traceability, making it 

difficult to verify the authenticity and time of stamping. Additionally, unauthorized use of stamps poses a significant risk 

of document forgery and misuse. Therefore, there is a pressing need for an automated, secure, and traceable stamping 

system that ensures authenticity and prevents fraudulent activities. 

3. OBJECTIVE 

The primary objectives of this research are: 

• To develop an IoT-based automated stamping system that eliminates manual effort and enhances 

efficiency. 

• To implement fingerprint authentication as a security measure to ensure that only authorized personnel can use 

the stamp. 

• To design a web-based application using the MERN stack for real-time monitoring and data storage. 

• To ensure secure and tamper-proof documentation by recording the date, time, and location of each stamping 

event. 

• To enhance traceability and accountability in stamping processes across various sectors. 

4. RELATED WORK 

Several research studies and commercial solutions have explored the automation of document authentication processes. 

Existing electronic stamping systems primarily rely on software-based authentication; however, they lack the physical 

aspect of stamping that is still essential in many industries. 

Some IoT-based authentication systems have been developed using RFID and biometric authentication, but these 

systems do not integrate real-time web-based monitoring and MERN stack- based data management. Additionally, 

cloud-based authentication solutions have been proposed in various studies, but they often lack physical stamping 

mechanisms, which are crucial for legal and governmental applications. 
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Our research bridges these gaps by integrating IoT technology with a physical stamping mechanism and a MERN 

stack-powered web application, offering a comprehensive, secure, and efficient stamping solution. 

 

 

5. SYSTEM ARCHITECTURE 

5.1 Hardware Components 

The hardware components used in the IoT-based stamping system include: 

• Microcontroller (ESP32/Arduino): Controls the overall functioning of the stamping mechanism. 

• Fingerprint Sensor: Captures biometric data for authentication. 

• Servo Motor: Drives the stamping mechanism for precise execution. 

• Power Supply Unit: Provides necessary voltage and current to the circuit components. 

• Wi-Fi Module: Enables communication between the microcontroller and the web application. 

• Stamping Mechanism: A mechanical component that executes the stamping process. 

5.2. Software Components 

The software architecture includes: 

• MongoDB: A NoSQL database for storing stamping records. 

• Express.js: Backend framework for handling API requests. 

• React.js: Frontend framework for user interaction and monitoring. 

• Node.js: Server-side runtime for backend processing. 

• Firmware (C/C++): Embedded software to control the hardware components. 

• Cloud Storage: Stores stamping metadata securely for future reference. 

5.3. Working Principle 

The working principle of the system is as follows: 

1. User Authentication: The user places their finger on the fingerprint sensor. 

2. Verification Process: The system matches the scanned fingerprint with the stored database. 

3. Stamp Activation: Upon successful authentication, the microcontroller triggers the servo motor to push the 

stamp onto the document. 

4. Data Logging: The date, time, and location of the stamping event are recorded in the database. 

5. Web Monitoring: The MERN stack-based web application updates real-time records, allowing authorized users 

to access the stamping history. 

6. Security & Access Control: Only registered users can operate the system, ensuring high-level security.. 

http://www.ijsrem.com/


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

                         Volume: 09 Issue: 05 | May - 2025                             SJIF Rating: 8.586                                    ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM47107                                                |        Page 4 
 

6. DATA FLOW DIAGRAM 

 

 

7. IMPLEMENTATION 

The system is implemented using a combination of hardware and software components. The ESP32 microcontroller is 

programmed using Arduino IDE, while the MERN stack application is developed for real-time monitoring and data 

storage. The system is deployed in an experimental setup where a user must authenticate via a fingerprint sensor, 

triggering the servo motor to execute the stamping action. The stamping event is logged in the MongoDB database, 

which can be accessed via the web interface. 

 

8. EXPERIMENTAL RESULT 

Several test cases were conducted to evaluate the system's performance: 

• Authentication Accuracy: The fingerprint module successfully authenticated users with an accuracy of 98%. 

• Stamping Speed: The stamping process was completed within 2 seconds after successful authentication. 

• Data Logging: Each stamping event was accurately recorded with a timestamp and location data. 

• Security Evaluation: Unauthorized access attempts were rejected, ensuring system integrity. 

• User Experience: The web interface provided real-time visibility and seamless tracking of stamping events. 

The results demonstrate that the IoT-based stamping system is highly efficient, secure, and reliable. The automation 

reduces human intervention, thereby minimizing errors and ensuring traceability in official documentation. 
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9. PROPOSED MODEL 

 

10. SECURITY CONSIDERATIONS 

To ensure the highest level of security, the following measures have been incorporated: 

• Biometric Authentication: Fingerprint authentication prevents unauthorized access. 

• Encrypted Data Storage: All stamping records are stored in an encrypted format to prevent data breaches. 

• Role-Based Access Control: Only authorized personnel can manage and view stamping records. 

• Network Security: Secure communication protocols (SSL/TLS) are used to protect data transmission. 

• Tamper Detection Mechanism: Any unauthorized attempts to alter the hardware trigger alerts in the system. 

 

11. CONCLUSION 

The proposed IoT-based physical stamping system successfully automates document authentication with enhanced 

security, efficiency, and traceability. The integration of fingerprint authentication, IoT technology, and MERN stack 

ensures a reliable and scalable solution for various industries. Experimental results validate the system's accuracy and 

robustness, making it a viable alternative to traditional stamping methods. Future work may focus on AI-powered 

fraud detection, blockchain integration for immutability, and enhanced hardware optimizations to further improve 

the system’s capabilities. 
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