
 

11 V May 2023

https://doi.org/10.22214/ijraset.2023.52866



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 

                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 11 Issue V May 2023- Available at www.ijraset.com 

     

 
5401 © IJRASET: All Rights are Reserved |  SJ Impact Factor 7.538 |  ISRA Journal Impact Factor 7.894 |  

Secure Digital Voting System Using 

Blockchain Technology 
 

Amit Maan
1
, Tanmaya Singh Rawat

2
, Mehmood Ur Rehman

3
, Mayank Adhikari

4
, Nikhil Pratap Singh

5
 

1
Assistant Professor, 

2, 3, 4, 5
Student, Department of Computer Science, IMS Engineering College, AKTU, Ghaziabad, Uttar Pradesh 

– 201015, India 

 

Abstract: The paper aims to propose a new system for conducting secure digital voting using blockchain technology. The 

existing voting systems face several challenges such as a lack of transparency, security vulnerabilities, and limited accessibility. 

To overcome these challenges, this research paper proposes the use of blockchain technology to provide a decentralized, 

transparent, and secure voting system. 

The paper outlines the technical design and architecture of the proposed system, highlighting the key features and benefits. The 

system is designed to ensure the integrity and confidentiality of the voting process, while also providing accessibility and ease of 

use for voters. 

The proposed system consists of several modules, including the voter registration module, the authentication module, the vote-

casting module, and the vote-counting module. Each module has a specific set of functionalities that contribute to the overall 

security and efficiency of the system. 

The paper concludes by discussing the potential applications and benefits of the proposed system. The proposed system has the 

potential to revolutionize the way elections are conducted, by  providing a secure, transparent, and accessible platform for voters. 

Overall, the research paper presents a comprehensive solution to the challenges faced by traditional voting systems and offers a 

promising new approach to conducting secure and efficient digital voting. 
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I.  INTRODUCTION 

The ability to vote is one of the fundamental rights of any democratic society. Voting is a process through which citizens elect their 

representatives and participate in the decision-making process of their country. However, traditional voting systems have several 

issues, including fraud, hacking, and manipulation. These issues undermine the credibility of the election results and can damage the 

trust of citizens in the democratic process. 

Blockchain technology has emerged as a potential solution to these issues. Blockchain technology offers decentralized, immutable, 

and transparent systems that can provide secure and trustworthy digital voting experiences. This paper presents a secured digital 

voting system using blockchain technology. We discuss the design and implementation of the system, its features, and its potential 

advantages over traditional voting systems. We also discuss the challenges and limitations of using blockchain technology for 

voting systems. 

 

A. Design and Implementation 

Our proposed secured digital voting system using blockchain technology has several components, including a user interface, a 

blockchain network, and a smart contract. The user interface is the platform through which voters can cast their votes. The 

blockchain network is the decentralized infrastructure that ensures the integrity and security of the voting process. The smart 

contract is the program that executes the rules and regulations of the voting system. 

The system works as follows: Voters register for the election by providing their details and proof of identity. Once their identity is 

verified, voters are given a unique identifier that is recorded on the blockchain. This identifier ensures that each voter can only vote 

once. On the day of the election, voters log in to the user interface and cast their votes. The votes are encrypted using a public key 

encryption algorithm and sent to the blockchain network. Once the votes are recorded on the blockchain, they cannot be altered or 

deleted, ensuring the integrity of the voting process. The smart contract executes the rules and regulations of the voting system, 

including verifying the identity of voters, ensuring that each voter can only vote once, and tallying the votes. Once the voting period 

is over, the smart contract calculates the results of the election and publishes them on the blockchain. 
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B.  Features 

Our secured digital voting system using blockchain technology has several features that make it secure, transparent, and trustworthy. 

Some of these features include: 

1) Decentralized: The system is decentralized, which means that there is no central authority controlling the system. All 

participants in the network have equal control over the system, ensuring the security and integrity of the voting process. 

2) Immutable: Once a vote is recorded on the blockchain, it cannot be altered or deleted. This ensures the integrity of the voting 

process and makes it virtually impossible for anyone to tamper with the results. 

3) Transparent: The system is transparent, which means that anyone can view the results of the vote. This ensures that the process 

is trustworthy and increases the credibility of the election results. 

4) Secure: The system uses public key encryption algorithms to encrypt the votes, ensuring that they cannot be intercepted or 

tampered with during transmission. 

 

C. Advantages 

1) Security: Secured digital voting systems using blockchain technology have the potential to be much more secure than 

traditional voting systems. The decentralized and immutable nature of blockchain technology makes it difficult for anyone to 

hack, manipulate or tamper with the election results. In contrast, traditional voting systems are vulnerable to fraud, hacking, and 

manipulation. 

2) Accessibility: Secured digital voting systems using blockchain technology have the potential to be more accessible to all 

citizens, including those who are physically challenged or live in remote areas. The system can be accessed from anywhere with 

an internet connection. In contrast, traditional voting systems may not be accessible to all citizens. 

3) Transparency: Secured digital voting systems using blockchain technology are transparent, making it easy to verify the 

accuracy of the election results. All participants in the network can view the results, ensuring that the process is trustworthy and 

credible. In contrast, traditional voting systems may lack transparency, making it difficult to verify the accuracy of the election 

results. 

4) Cost: Secured digital voting systems using blockchain technology can be cost-effective, requiring fewer resources to set up and 

maintain. In contrast, traditional voting systems can be expensive, requiring significant resources to set up and maintain. 

5) Voter Suppression: Secured digital voting systems using blockchain technology have the potential to reduce voter suppression 

by ensuring that all citizens can vote regardless of their demographics or political affiliations. In contrast, traditional voting 

systems may be used to suppress certain voters through methods such as gerrymandering, voter ID laws, and voter intimidation. 

6) Complexity: Secured digital voting systems using blockchain technology can be simpler to use and may require less training for 

election officials and voters, reducing confusion and potential errors. In contrast, traditional voting systems can be complex and 

may require significant training for election officials and voters, leading to confusion and potential errors. 

Overall, the use of blockchain technology in voting systems offers significant advantages over traditional voting systems. While 

there may be challenges and limitations to using blockchain technology, the potential benefits are clear. By addressing issues such 

as fraud, hacking, and manipulation, blockchain-based voting systems have the potential to enhance the credibility and integrity of 

the democratic process. 

II. RESEARCH OBJECTIVE 

1) To assess the feasibility and potential benefits of using blockchain technology in voting systems to enhance the security, 

transparency, and integrity of the electoral process. 

2) To identify the key challenges and limitations of implementing a blockchain-based voting system, including issues related to 

scalability, accessibility, and technical complexity. 

3) To examine the existing literature on blockchain-based voting systems and evaluate the effectiveness of various approaches and 

techniques used to enhance security and prevent fraud. 

4) To explore the attitudes and perceptions of key stakeholders, including election officials, voters, and technology experts, 

towards blockchain-based voting systems and identify potential barriers to adoption. 

5) To develop a prototype of a blockchain-based voting system and conduct a pilot study to evaluate its feasibility, effectiveness, 

and usability. 

6) To provide recommendations for policymakers and election officials on the design, implementation, and evaluation of a 

blockchain-based voting system that meets the needs and expectations of all stakeholders while ensuring the integrity and 

security of the electoral process. 
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III. RESEARCH METHODOLOGY 

1) Literature Review: A comprehensive review of existing literature on blockchain technology and voting systems should be 

conducted to identify the key concepts, theories, and methods used in previous studies. This step will help to identify gaps in 

the literature and guide the development of research questions. 

2) Research Questions: Based on the literature review, research questions should be formulated to guide the research process. The 

research questions should be specific, measurable, and relevant to the study objectives. 

3) Data Collection: The data collection process will involve collecting data from multiple sources, including primary and 

secondary sources. Primary data can be collected through surveys, interviews, and focus groups, while secondary data can be 

obtained from government reports, academic journals, and industry publications. The data collection process should be 

conducted in a manner that ensures the confidentiality and privacy of all participants. 

4) Data Analysis: The data collected should be analyzed using appropriate analytical techniques such as statistical analysis, 

content analysis, and thematic analysis. The analysis should be conducted systematically and rigorously to ensure that the 

research findings are reliable and valid. 

5) Prototype Development: A prototype of a blockchain-based voting system should be developed based on the research findings. 

The prototype should be designed in a manner that meets the needs and expectations of all stakeholders while ensuring the 

security, transparency, and integrity of the electoral process. 

6) Pilot Study: The prototype should be tested through a pilot study to evaluate its feasibility, effectiveness, and usability. The 

pilot study should involve a representative sample of voters and election officials to ensure that the system is accessible and 

easy to use. 

7) Results and Recommendations: The results of the study should be presented clearly and concisely, highlighting the key findings 

and their implications for policy and practice. The study should provide recommendations for policymakers and election 

officials on the design, implementation, and evaluation of a blockchain-based voting system that meets the needs and 

expectations of all stakeholders while ensuring the integrity and security of the electoral process. 

 

IV. LITERATURE SURVEY 

A literature survey on secured digital voting systems using blockchain technology can provide a comprehensive understanding of 

the current state of research in this area. The survey should cover a wide range of sources, including academic journals, conference 

proceedings, and government reports, and may include the following topics: 

1) Overview of Blockchain Technology: The survey should provide a brief overview of blockchain technology and its potential 

applications in voting systems. This section should cover the key concepts of blockchain, including decentralization, 

immutability, and cryptography. 

2) Existing Voting Systems: The survey should provide an overview of the existing voting systems and their limitations. This 

section should cover the various types of voting systems used worldwide, such as paper-based, electronic, and internet-based 

voting systems, and highlight their security vulnerabilities and limitations. 

3) Blockchain-based Voting Systems: The survey should provide an overview of the existing literature on blockchain-based voting 

systems. This section should cover the different approaches and techniques used to develop blockchain-based voting systems 

and evaluate their effectiveness in enhancing security, transparency, and integrity. 

4) Security and Privacy: The survey should cover the key security and privacy issues associated with blockchain-based voting 

systems. This section should examine the various types of attacks that could be carried out against the system, such as double-

spending attacks, 51% attacks, and denial-of-service attacks and the measures that can be taken to prevent them. 

5) Usability and Accessibility: The survey should examine the usability and accessibility of blockchain-based voting systems. This 

section should cover the potential barriers to adoption, such as technical complexity, lack of familiarity, and concerns about 

security and privacy, and the measures that can be taken to address them. 

6) Case Studies: The survey should include case studies of blockchain-based voting systems that have been developed and 

implemented in different parts of the world. This section should examine the challenges faced during the implementation of 

these systems, their effectiveness in enhancing security and transparency, and their potential for wider adoption. 

 

Overall, the literature survey should provide a comprehensive understanding of the current state of research on secured digital 

voting systems using blockchain technology, identify gaps in the literature, and provide guidance for future research in this area. 
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V. PROPOSED SYSTEM 

A proposed secured digital voting system using blockchain technology can be designed in a manner that meets the needs and 

expectations of all stakeholders while ensuring the security, transparency, and integrity of the electoral process. The proposed 

system can include the following features: 

1) Decentralized Architecture: The proposed system should be based on a decentralized architecture that ensures that no single 

entity has control over the system. This can be achieved through the use of a permissioned blockchain, where only authorized 

parties have access to the system. 

2) Voter Identification: The proposed system should include a robust voter identification mechanism that ensures that only eligible 

voters are allowed to participate in the electoral process. This can be achieved through the use of biometric identification, such 

as facial recognition, fingerprint scanning, or iris scanning. 

3) Vote Casting: The proposed system should allow voters to cast their votes securely and anonymously. This can be achieved 

through the use of encryption and digital signatures to ensure that votes are recorded accurately and cannot be altered or 

tampered with. 

4) Vote Counting: The proposed system should include a vote-counting mechanism that ensures that votes are counted accurately 

and transparently. This can be achieved through the use of smart contracts that automate the vote-counting process and ensure 

that the results are verified by multiple parties. 

5) Auditing: The proposed system should allow for auditing and verification of the election results by multiple parties, including 

election officials, political parties, and independent auditors. This can be achieved through the use of transparent and auditable 

blockchain technology. 

6) Transparency: The proposed system should ensure transparency of the electoral process by allowing all stakeholders to access 

and verify the election results. This can be achieved through the use of a public blockchain that allows anyone to view the 

results in real-time. 

7) Accessibility: The proposed system should be designed in a manner that ensures accessibility to all voters, including those with 

disabilities or limited access to technology. This can be achieved through the use of accessible and user-friendly interfaces and 

alternative voting methods, such as paper-based ballots. 

Overall, the proposed secured digital voting system using blockchain technology should be designed to ensure the security, 

transparency, and integrity of the electoral process, while also providing accessibility and ease of use for all voters. The system 

should be rigorously tested and evaluated through pilot studies and audits to ensure its effectiveness and feasibility. 

 

VI. DAPP MODEL 

The proposed secured digital voting system is designed as a decentralized application or DAPP, which is a type of software 

application that runs on a decentralized network of computers rather than a central server. The DAPP model leverages the benefits 

of blockchain technology to create a secure and transparent environment for voting. 

In the proposed system, the DAPP model is implemented using a blockchain network consisting of a peer-to-peer network of nodes. 

Each node has a copy of the blockchain, which contains all the transaction records related to the voting process. The use of a 

decentralized network ensures that there is no single point of failure or control, making the system more secure and resistant to 

attacks. 

1) Decentralized Database: The DAPP model uses a decentralized database or blockchain to store all the information related to 

the voting process. Each node on the network has a copy of the blockchain, and every transaction is verified by multiple nodes 

before being added to the database. This ensures that the data stored on the blockchain is immutable and tamper-proof. 

2) Smart Contract: Smart contracts are self-executing contracts that are deployed on the blockchain and automatically enforce the 

rules and regulations of the voting system. In the proposed system, smart contracts are used to manage the voting process, 

including the verification of voter identity, the recording of votes, and the tallying of results. The smart contract code is 

transparent and auditable, and any changes made to the contract must be approved by the network before being implemented. 

This provides an additional layer of security and transparency to the voting process. 

3) User Interface: The user interface is the front end of the DAPP model that allows voters to interact with the blockchain 

network. In the proposed system, the user interface is designed to be user-friendly and intuitive, allowing voters to cast their 

votes securely and easily. The user interface interacts with the smart contracts deployed on the blockchain to manage the voting 

process, including the authentication of voters and the recording of votes. Additionally, the user interface provides real-time 

updates on the voting process, allowing voters to track the progress of the election. 
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USER INTERFACE 

APPLICATION LAYER 

BLOCKCHAIN LAYER 

SECURITY LAYER 

DATABASE LAYER 

VII. MODULES AND THEIR FUNCTIONALITIES 

The proposed secured digital voting system using blockchain technology can be divided into several modules, each with its specific 

functionality.  

 

The main modules of the system can include: 

1) Authentication Module: The authentication module is responsible for verifying the identity of voters and ensuring that only 

eligible voters are allowed to participate in the electoral process. This module can include biometric identification methods such 

as facial recognition, fingerprint scanning, or iris scanning, and can be integrated with a voter database to validate voter 

information. 

2) Voting Module: The voting module is responsible for recording the votes cast by eligible voters. This module can be designed 

to allow voters to cast their votes using a secure and user-friendly interface, such as a mobile application or a web portal. The 

votes can be encrypted and stored on a blockchain to ensure their accuracy and integrity. 

3) Vote Counting Module: The vote counting module is responsible for tallying the votes cast by eligible voters and determining 

the election results. This module can be designed to use smart contracts to automate the vote-counting process and ensure that 

the results are verified by multiple parties. 

4) Auditing Module: The auditing module is responsible for verifying the accuracy and integrity of the election results. This 

module can be designed to allow multiple parties, such as election officials, political parties, and independent auditors, to access 

and audit the blockchain to ensure that the results are accurate and transparent. 

5) Security Module: The security module is responsible for ensuring the security of the system against potential attacks, such as 

double-spending attacks, 51% attacks, and denial-of-service attacks. This module can include measures such as encryption, 

digital signatures, and multi-factor authentication to ensure the security and privacy of the system. 

6) Accessibility Module: The accessibility module is responsible for ensuring that the system is accessible to all voters, including 

those with disabilities or limited access to technology. This module can include accessible and user-friendly interfaces and 

alternative voting methods, such as paper-based ballots. 

 

Overall, the modules of the proposed secured digital voting system using blockchain technology should be designed to work 

together seamlessly to ensure the security, transparency, and integrity of the electoral process, while also providing accessibility and 

ease of use for all voters. The system should be thoroughly tested and evaluated to ensure its effectiveness and feasibility before 

being implemented in a live election. 

 

VIII. ARCHITECTURE OF THE APPLICATION 

The architecture of the secured digital voting system is shown in Figure 1: 

 

Figure 1: System Architecture 
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1) User Interface: The user interface is the front end of the application that allows voters to interact with the system. The user 

interface can be designed as a mobile application or a web portal that allows voters to log in, verify their identity, and cast their 

votes securely and anonymously. 

2) Application Layer: The application layer is the middle layer of the system that handles the processing of user requests and the 

execution of business logic. The application layer can be designed to handle authentication, vote casting, and vote counting 

using smart contracts. 

3) Blockchain Layer: The blockchain layer is the back end of the system that stores and manages voting data. The blockchain can 

be designed as a permissioned blockchain that allows only authorized parties to participate in the network. The blockchain can 

also be designed to store the encrypted votes and provide a transparent and auditable ledger of the election results.  

4) Security Layer: The security layer is responsible for ensuring the security of the system against potential attacks, such as 

double-spending attacks, 51% attacks, and denial-of-service attacks. The security layer can include measures such as 

encryption, digital signatures, and multi-factor authentication to ensure the security and privacy of the system. 

5) Database Layer: The database layer is responsible for storing and managing voter and election data. The database can be 

designed to store voter information, such as name, address, and biometric data, and the election data, such as vote counts and 

election results. 

The architecture of the proposed secured digital voting system using blockchain technology should be designed to ensure the 

security, transparency, and integrity of the electoral process, while also providing accessibility and ease of use for all voters. The 

system should be rigorously tested and evaluated to ensure its effectiveness and feasibility before being implemented in a live 

election. 

 

IX. APPLICATIONS 

1) Government Elections: The most obvious application is in government elections where blockchain-based voting systems can 

provide a secure and transparent way for citizens to vote. The technology can eliminate the possibility of fraud, manipulation, 

and hacking that can occur in traditional voting systems. 

2) Corporate Elections: Blockchain-based voting systems can also be used for corporate elections, such as the board of director 

elections, shareholder voting, and executive compensation. The technology can provide a transparent and auditable system for 

voting that ensures fairness and accountability. 

3) Non-Profit Organizations: Non-profit organizations can also use blockchain-based voting systems to conduct transparent and 

secure elections for board members, executive officers, and other key positions. This can improve the trust and credibility of the 

organization among its members and stakeholders. 

4) Universities: Universities can use blockchain-based voting systems for student council elections, faculty senate elections, and 

other student-related matters. This can provide a secure and transparent system for student voting that ensures fairness and 

accuracy. 

5) Union Elections: Labour unions can use blockchain-based voting systems for union officer elections and other matters related 

to collective bargaining. This can provide a secure and transparent system for union voting that ensures democratic principles 

are upheld. 

Overall, a secured digital voting system using blockchain technology can be applied in any context where a secure and transparent 

voting system is required. The technology can provide numerous benefits, including increased security, transparency, accuracy, and 

efficiency, while also promoting democratic principles and ensuring fairness and accountability. 

 

X. CONCLUSIONS 

In conclusion, a secured digital voting system using blockchain technology has the potential to revolutionize the way we conduct 

elections and voting. The current traditional voting systems are prone to various issues such as fraud, manipulation, and hacking that 

can undermine the integrity and fairness of the electoral process. However, a blockchain-based voting system can provide a secure, 

transparent, and auditable way for citizens to vote, ensuring the integrity and credibility of the electoral process. 

The proposed system in this research paper provides a secure digital voting system that leverages the security and transparency 

features of blockchain technology. The system consists of various modules such as the user interface, application layer, blockchain 

layer, security layer, and database layer. The modules work together to provide a secure, transparent, and efficient system for voting 

that ensures the confidentiality, integrity, and availability of the voting data. 
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The research objective of this paper was to develop a secured digital voting system using blockchain technology. The research 

methodology involved conducting a literature survey to understand the current voting system issues, identifying the advantages of 

using blockchain technology, and proposing a system architecture that leverages blockchain technology to develop a secure and 

efficient digital voting system. 

In conclusion, a secured digital voting system using blockchain technology has numerous potential applications in various industries 

and contexts such as government elections, corporate elections, non-profit organizations, universities, and union elections. The 

technology can provide numerous benefits, including increased security, transparency, accuracy, and efficiency, while also 

promoting democratic principles and ensuring fairness and accountability. 
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