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Abstract

Document verification is a critical process that ensures the authenticity and integrity of important records. Traditional verification methods often suffer from inefficiencies, vulnerabilities, and lack of transparency. This research paper introduces the concept of "E-Dastavez," a document verification system that utilises blockchain technology and the Internet of Things (IoT) with fingerprint and human verification. The objective of this study is to propose a secure and efficient solution that addresses the challenges associated with document verification. The research explores the integration of blockchain technology, IoT devices, fingerprint recognition, and human verification techniques. The findings demonstrate the effectiveness and potential applications of the proposed system in enhancing document verification processes.
I.  Introduction

Document verification is a critical aspect in various domains, including government agencies, educational institutions, financial organisations, healthcare systems, and employment agencies. The verification of documents and the authentication of individuals are essential for ensuring trust, security, and regulatory compliance. However, traditional methods of document verification often rely on manual processes, which are time-consuming, error-prone, and vulnerable to fraudulent activities. 

To address these challenges, this research paper proposes the utilisation of blockchain technology and Internet of Things (IoT) devices to enhance the document verification process. Blockchain, as a decentralised and immutable ledger, provides a secure and transparent platform for storing and verifying documents. By employing cryptographic hashing techniques, the integrity of documents can be ensured, and a tamper-resistant record of verification activities can be maintained. Additionally, the integration of IoT devices, specifically fingerprint scanners, offers a robust and reliable biometric modality for document and human verification.

The proposed system aims to leverage the power of blockchain and IoT to create a secure, efficient, and reliable document verification platform. By incorporating fingerprint recognition technology, the system enables accurate and convenient verification of both documents and individuals. This research paper will outline the workflow of the proposed system, analyze its effectiveness, and discuss the future implications and potential advancements in this field.
II.  Workflow

The proposed system follows a well-defined workflow to ensure seamless document verification. The workflow begins with client registration and profile management, where users can securely create accounts and manage their profile information. The next step involves document transfer, where users can upload their documents onto the platform. These documents undergo cryptographic hashing, generating unique identifiers that are stored on the blockchain network for secure and sealed storage.

The verification process comprises two main modules: document check and identity validation. In the document check module, the system utilises cryptographic verification techniques to validate the authenticity and integrity of the uploaded documents. By comparing the hashed values stored on the blockchain with the computed hashes, the system provides a verification status indicating the document's genuineness.

In the identity validation module, advanced biometric techniques, specifically fingerprint recognition, are employed to verify the identity of individuals. Users' fingerprints are compared with pre-registered data to ensure accurate identification. Machine learning algorithms may be utilized to enhance the accuracy and reliability of the verification process. Once both document and identity verification are successfully completed, the system generates a verification report and updates the blockchain record accordingly.

III.  Proposed System

The proposed system architecture integrates blockchain technology, IoT devices, and advanced biometric techniques for document verification. The blockchain coordination module ensures seamless integration with the blockchain network, managing transactional operations, data storage, and retrieval. The access control module handles role-based permissions and ensures appropriate access levels for different user types.

The fingerprint recognition module is responsible for capturing and processing users' fingerprints. It utilizes state-of-the-art fingerprint recognition algorithms and technologies to ensure accurate and reliable identification. The system incorporates fingerprint scanners or compatible IoT devices to capture high-quality fingerprint images for verification purposes.

The human verification module employs advanced biometric identification techniques to validate the identity of individuals. In addition to fingerprint recognition, other biometric modalities such as facial recognition or iris scans can be incorporated to enhance the security and reliability of the verification process. Machine learning algorithms may be utilised to train and improve the identification models based on collected data

.


IV.  Analysis

The analysis phase of the research focused on evaluating the performance and effectiveness of the proposed E-Dastavez system using blockchain and IoT technologies for document verification, with fingerprint-based document retrieval and human verification. 

The system's accuracy was assessed by comparing the verification results with ground truth data. The system demonstrated a high level of accuracy in verifying the authenticity of documents. The cryptographic hashing techniques employed ensured the integrity of the documents stored on the blockchain, preventing tampering or unauthorised modifications. The system's ability to accurately match fingerprint samples with pre-registered data further enhanced the security and reliability of document retrieval.

Efficiency was a key aspect of the analysis. The proposed system streamlined the verification process, reducing the time and effort required compared to traditional methods. By leveraging blockchain technology, the system eliminated the need for manual verification and document handling, resulting in faster and more efficient operations. The integration of IoT devices, such as fingerprint scanners, facilitated seamless and automated document retrieval and human verification processes.

The analysis also revealed the potential applications of the proposed system. Government agencies can utilise this system for secure document verification and identity authentication. Educational institutions can verify academic certificates and authenticate student identities. Financial institutions can implement this system for efficient KYC processes and customer onboarding. Healthcare organisations can securely verify patient records and medical credentials. Employment agencies can conduct background checks and verify employee identities. The system's versatility allows it to be applied across various industries and institutions.

Although the analysis demonstrated the advantages and potential of the proposed system, certain limitations were identified. The system's effectiveness relies on the availability and reliability of the blockchain network. Any disruptions or issues with the network infrastructure may impact the system's performance. Additionally, the integration of IoT devices may require additional hardware and infrastructure investments.

In conclusion, the analysis phase confirmed the accuracy, efficiency, and potential applications of the proposed E-Dastavez system. The system's ability to securely verify documents using blockchain technology, along with fingerprint-based document retrieval and human verification, offers significant advantages in terms of security, efficiency, and trust. However, it is important to address the identified limitations and challenges to ensure the successful implementation and adoption of the system.


V.  Conclusion

In conclusion, the research paper presents the E-Dastavez project, a document verification system that leverages blockchain technology, IoT, and advanced biometric techniques. The proposed system offers a secure, transparent, and efficient solution to address the challenges in document verification. By integrating blockchain technology, documents can be securely stored and verified, ensuring integrity and transparency. The use of IoT devices, specifically fingerprint recognition, enhances the verification process by providing reliable and accurate identification. The research findings demonstrate the effectiveness of the proposed system and its potential to revolutionise document verification processes across different sectors.


VI.  Future Work

While this research provides a comprehensive framework for document verification, there are several avenues for future exploration and enhancement. Further research could focus on optimising the system's performance by incorporating emerging technologies, such as machine learning and artificial intelligence, to improve accuracy and efficiency. Additionally, the integration of additional biometric modalities and the exploration of multi-factor authentication techniques could further enhance the security and reliability of the system. Furthermore, scalability and interoperability aspects should be considered to ensure the system's compatibility with existing infrastructure and future technological advancements.
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