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Abstract of Program 

Sybil attacks present a critical vulnerability in decentralized blockchain 

systems, where adversaries create multiple fake identities to disrupt 

consensus, manipulate data, and erode system trust. This project proposes a 

smart, adaptive solution for detecting and mitigating Sybil attacks using a 

hybrid deep learning approach that combines Convolutional Neural 

Networks (CNN) and Recurrent Neural Networks (RNN). This architecture 

effectively captures both spatial and temporal behavioral patterns to 

distinguish malicious from legitimate users. Furthermore, the framework 

incorporates an anomaly-based blocking mechanism that dynamically 

responds to abnormal user behavior in real time. The system achieves 95.06% 

accuracy in identifying Sybil nodes with high recall, making it a lightweight 

yet robust tool for securing blockchain platforms. The proposed solution 

contributes significantly to enhancing trust, transparency, and security in 

decentralized environments. 

 

Details of Program 

Planning 

Objectives Long-term Goals 

The long-term objectives of the Sybil Attack Detection and Mitigation in 

Blockchain Systems program are centered around the continual 

advancement of blockchain security and the widespread deployment of 

intelligent, adaptive defense mechanisms in decentralized environments. 

Over the next several years, the program aims to achieve the following 

goals: 

1. Global Deployment in Blockchain and Decentralized Systems: 

o Goal: To achieve the widespread integration of the Sybil 

attack detection and mitigation framework across multiple 

blockchain platforms, including cryptocurrencies, 

decentralized finance (DeFi) applications, and 

decentralized applications (DApps). The framework will 

evolve into a global standard for securing decentralized 

networks. 

o Timeline: Within the next 3–5 years, the system will be 

refined and optimized for deployment in various production 

environments across different industries, ensuring it is 

scalable, adaptable, and easily integrated into existing 

blockchain technologies. 

2. Expansion to Other Decentralized Platforms: 
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o Goal: To extend the Sybil attack detection model to other 

types of decentralized systems beyond blockchain, 

including peer-to-peer networks, social media platforms, 

and IoT networks where Sybil attacks pose a significant 

threat to data integrity, trust, and security. 

o Timeline: Within 5–7 years, the model will be generalized 

for use across multiple decentralized infrastructures, 

establishing it as a foundational security solution for any 

system vulnerable to Sybil attacks. 

3. Continuous Model Improvement and Adaptation: 

o Goal: To continually enhance the deep learning-based 

detection framework by incorporating cutting-edge 

technologies like Graph Neural Networks (GNNs), 

reinforcement learning, and edge computing. These 

advancements will improve the model’s adaptability to 

emerging Sybil attack strategies and optimize its 

performance in real-time environments. 

o Timeline: Within the next 5 years, iterative improvements 

to the system will increase detection accuracy, reduce false 

positives, and improve the system's responsiveness to 

complex, evolving attack patterns. 

4. Establishment of Strategic Industry Partnerships: 

o Goal: To collaborate with major blockchain companies, 

cybersecurity firms, and regulatory bodies to deploy the 

detection and mitigation system in high-stakes applications, 

including digital identity management, electronic voting 

systems, and secure public sector services. These 

partnerships will ensure the solution is robust, trusted, and 

widely adopted. 

o Timeline: Within 3–5 years, the project will establish long-

term collaborations with industry leaders and government 

agencies to influence policy, standards, and best practices 

for blockchain security. 

5. Ethical AI and Privacy Integration: 

o Goal: To further enhance the system by incorporating 

privacy-preserving techniques such as federated learning 

and differential privacy, ensuring that data remains secure 

while still allowing for effective Sybil detection across 

diverse sources. The program will also develop transparent 

AI models to foster trust in the system. 

o Timeline: In the next 5 years, the system will be a model of 

responsible AI, with full compliance with data protection 

laws and ethical standards in various sectors like 

healthcare, finance, and government. 

6. Educational and Research Excellence: 

o Goal: To establish the program as a leader in blockchain 

security and AI-driven cybersecurity research. This 

includes creating specialized training programs, 

certifications, and academic courses that prepare the next 

generation of students and professionals for the evolving 

challenges of decentralized systems. 
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o Timeline: Over the next 5–7 years, the university will 

expand its curriculum to include comprehensive, hands-on 

training in Sybil attack detection and blockchain security, 

preparing students for careers in AI, cybersecurity, and 

blockchain technology. 

7. Global Research and Innovation Hub: 

o Goal: To position the program as a global hub for research 

and innovation in blockchain security and AI-based 

defense mechanisms. This includes fostering 

collaborations with international research institutions, 

hosting conferences, and contributing to the development of 

global cybersecurity policies. 

o Timeline: In the next 5–10 years, the program will attract 

global attention as a center for research excellence, drawing 

scholars, researchers, and industry professionals from 

around the world to collaborate on cybersecurity challenges 

in decentralized networks. 

 

Short-term Targets 

Model Optimization (Months 1-6): 

● Refine the CNN + RNN model to improve accuracy and reduce 

false positives. 

● Goal: Achieve 90%+ recall for Sybil detection. 

Real-world Testing (Months 6-8): 

● Deploy the system in a cryptocurrency network or DApp for pilot 

testing. 

● Goal: Validate real-time detection and mitigation. 

Industry Partnerships (Months 3-12): 

● Establish 1-2 collaborations with blockchain or cybersecurity firms. 

● Goal: Secure testing environments and funding. 

Educational Integration (Months 6-12): 

● Introduce the project in university courses or workshops. 

● Goal: Engage 50+ students in blockchain security and AI. 

Ethical AI Framework (Months 1-6): 

● Develop guidelines for privacy-preserving techniques and data 

ethics. 

● Goal: Ensure compliance with privacy laws (e.g., GDPR). 

Performance Evaluation (Months 6-9): 

● Evaluate system using precision, recall, and F1-score metrics. 
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● Goal: Achieve 95%+ accuracy and high recall. 

Public Dissemination (Months 9-12): 

● Present findings at 1-2 conferences and submit for publication. 

● Goal: Share research with the academic and professional 

community. 

Prototype Development (Months 9-12): 

● Create a prototype for broader applications (e.g., IoT, e-

commerce). 

● Goal: Demonstrate the system’s adaptability across industries. 

 

Rationale 

The Sybil Attack Detection and Mitigation in Blockchain Systems 

program was initiated to address a critical vulnerability in decentralized 

platforms, where Sybil attacks compromise the integrity and trust of 

blockchain networks. As blockchain technology grows in industries like 

finance, healthcare, and digital identity management, existing consensus 

mechanisms like PoW and PoS are insufficient to combat such attacks. 

Current security solutions often struggle with scalability, real-time 

detection, and adaptability. Leveraging deep learning techniques, such as 

CNN and RNN, this program provides an adaptive, proactive, and scalable 

solution for identifying and mitigating Sybil attacks in real-time, thereby 

enhancing the overall security, trust, and scalability of decentralized 

systems. 

Subject 

(Leader) 

Initiator(s) Ullah, Ahsan 

Champion(s) Ullah, Ahsan 

Major team member(s)  
SHUBRA DAS PRANTA, MD. SABBIR HOSSAIN NOMAN, LUBNA 

MOSTAFA BRISTY  

Environment 

Nature/Society 

In today’s hyper-connected digital society, the rise of decentralized 

platforms such as cryptocurrencies, e-voting systems, and peer-to-peer 

communication has empowered individuals with transparency and 

autonomy. However, it has also introduced new cyber vulnerabilities, 

including Sybil attacks. These attacks manipulate social platforms, spread 

misinformation, and compromise trust in online identities—affecting the 

general public, especially in democratic and financial systems. This project 

directly contributes to societal well-being by offering a secure mechanism 

to preserve trust and integrity in decentralized interactions, ultimately 

supporting digital citizenship and public safety. 

Industry/Market 

Blockchain is increasingly adopted in sectors such as finance 

(cryptocurrency, digital banking), logistics (supply chain tracking), 

healthcare (secure patient records), and e-commerce (smart contracts and 

reviews). Sybil attacks can manipulate voting mechanisms, alter transaction 

records, and exploit system resources, posing critical threats to business 

operations and customer trust. The proposed detection and mitigation 

framework provides industry-ready, lightweight, and accurate security 

measures that help organizations safeguard assets, prevent fraud, and 
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maintain reliable services. Its deep learning foundation ensures adaptability 

to evolving market threats. 

Citizen/Government 

Government agencies are adopting blockchain for applications in land 

records, national identity management, digital voting, and welfare 

distribution. A Sybil attack on these systems can lead to electoral fraud, 

data manipulation, or unauthorized access to public services. The proposed 

framework aligns with governmental goals of ensuring data sovereignty, 

digital security, and public trust. Moreover, its real-time anomaly detection 

is well-suited for use in national cyber defense strategies, regulatory 

compliance, and secure e-governance platforms. 

Resources 

Human resources 

Currently, the project has been managed by a small group of final-year 

undergraduate students with faculty supervision. This was sufficient for 

research, model building, and documentation. However, for future 

deployment and scaling, a larger multidisciplinary team would be needed—

including data scientists, cybersecurity analysts, software developers, and 

system engineers. Additionally, legal and ethical advisors may be required 

to ensure compliance with data protection laws if deployed in real-world 

blockchain or government systems. 

Financial resources 

The project has so far operated with minimal financial investment, utilizing 

open-source tools and university resources. For future implementation in 

commercial or governmental environments, financial requirements will 

increase significantly. Budget allocations would be necessary for secure 

cloud infrastructure, ongoing model maintenance, real-time monitoring 

systems, cybersecurity audits, and potentially licensing costs for integration 

with blockchain platforms or APIs. Long-term sustainability may also 

involve funding for research updates and system upgrades. 

Technological resources 

Presently, the system relies on lightweight tools like Python, TensorFlow, 

and Google Colab for development, with standard computing resources. For 

future deployment, more robust and scalable infrastructure would be 

necessary, such as cloud-based servers (e.g., AWS, Azure), GPU clusters for 

real-time data processing, and blockchain integration layers. Additional 

technological needs may include APIs for data exchange, secure storage 

systems, and privacy-preserving mechanisms such as federated learning. 

Adaptability to IoT and decentralized platforms would also require enhanced 

compatibility and security layers. 

Mechanism 

Strategy 

(Weight/Sequence) 

The program's strategy prioritizes the detection and mitigation of Sybil 

attacks in blockchain systems, using a hybrid deep learning model (CNN + 

RNN) as the core focus (40% weight). This model is developed and 

optimized for high accuracy and real-time detection. Next, the real-world 

deployment in blockchain environments like cryptocurrency networks or 

decentralized applications (30% weight) is prioritized to validate its 

effectiveness and gather practical feedback. Finally, resources—including a 

multidisciplinary team, cloud infrastructure, and industry partnerships—are 

crucial for scaling the system and ensuring its future success (30% weight). 

The strategy progresses from model development to testing and 

deployment, ensuring a balance between technical execution, real-world 

application, and resource management. 

Organization 

The university's organizational structure is well-aligned with the Sybil 

Attack Detection and Mitigation in Blockchain Systems program's 

strategies. The program is led by a team of undergraduate students under 

faculty supervision, which is appropriate for research and initial 

development stages. The university’s strong Department of Computer 
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Science and Engineering (CSE) provides a solid foundation for technical 

development, with expertise in deep learning and blockchain technology. 

Additionally, the university's existing research framework allows for 

collaboration across departments and industry partners, which is essential 

for the real-world deployment and scaling of the system. Furthermore, the 

partnerships with blockchain firms and the potential for funding will ensure 

that the program has the necessary resources for large-scale 

implementation. However, the program may require further 

multidisciplinary teams involving cybersecurity experts, data scientists, and 

software developers to scale effectively beyond initial development. In 

summary, the university's current organizational structure supports the 

program's strategies, with a strong focus on research, collaboration, and 

technology development, though further resource allocation and team 

expansion will be needed for large-scale deployment. 

Culture 

The university's culture strongly supports the execution of the Sybil Attack 

Detection and Mitigation in Blockchain Systems program. The institution 

promotes a culture of innovation, research, and collaboration, which is 

essential for the success of technology-driven projects. The Department of 

Computer Science and Engineering (CSE) fosters an environment 

conducive to cutting-edge research, particularly in areas like deep learning, 

cybersecurity, and blockchain technology, aligning well with the program's 

objectives. Additionally, the university’s openness to industry partnerships 

and interdisciplinary collaboration provides a foundation for scaling the 

program and ensuring real-world applicability. The culture also emphasizes 

student involvement in research, which allows the program to integrate 

undergraduate students into practical, hands-on projects, contributing to 

skill development and innovation. However, the university's existing focus 

on undergraduate education might necessitate external expertise and 

resources for broader implementation, particularly when the program needs 

to scale and involve more advanced technologies. Overall, the university's 

culture is highly supportive, with an emphasis on innovation, research, and 

collaboration, making it well-suited for the program’s execution. 

Doing 

Launch date November 2024 

Responsible organization World University of Bangladesh 

Program content and process 

The Sybil Attack Detection and Mitigation in Blockchain Systems 

program focuses on developing an intelligent, adaptive framework for 

securing blockchain networks against Sybil attacks. The content of the 

program centers around deep learning techniques, specifically a hybrid 

model combining Convolutional Neural Networks (CNN) and Recurrent 

Neural Networks (RNN) to detect malicious user behavior. The system 

analyzes both spatial and temporal patterns in user activity, enabling it to 

identify Sybil attacks in real-time with high accuracy. 

The process begins with an in-depth analysis of Sybil attack behavior, 

followed by the design of a deep learning model tailored for anomaly 

detection in decentralized systems. The model is trained using behavioral 

datasets, simulating normal and Sybil user interactions. Preprocessing and 

feature engineering steps are conducted to ensure the dataset is balanced, 
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and the model can learn from both normal and malicious behaviors. Once 

the model is trained, it is tested on validation sets to evaluate its 

performance using metrics such as accuracy, precision, recall, and F1-

score. 

The implementation process proceeds in stages. Initially, the team focuses 

on model development and optimization to ensure the system can 

accurately detect Sybil attacks without high computational overhead. Next, 

the framework is deployed in a real-world testing environment, such as a 

cryptocurrency network or decentralized application (DApp), to 

evaluate its effectiveness in actual blockchain scenarios. Anomaly-based 

blocking is incorporated to prevent attacks in real-time by isolating 

suspicious users immediately after detection. 

Throughout the project, the focus is on maintaining scalability and 

efficiency, ensuring the system is suitable for large-scale blockchain 

platforms and can handle the complexity of evolving Sybil attack strategies. 

Regular feedback from testing and industry collaborations helps refine the 

model for broader real-world adoption. 

 

Key highlights of the content/process 

Key Highlights of Content: 

1. Hybrid Deep Learning Model (CNN + RNN): The program 

integrates Convolutional Neural Networks (CNN) for spatial 

feature extraction and Recurrent Neural Networks (RNN) for 

capturing temporal behavior patterns, providing a robust approach 

to Sybil attack detection that adapts to both static and dynamic user 

behaviors. 

2. Real-time Anomaly-based Blocking: The framework not only 

detects Sybil attacks but also implements an anomaly-based 

blocking mechanism that responds immediately to suspicious 

activity, preventing further disruption in blockchain networks. 

3. Behavioral Dataset and Feature Engineering: The system is 

trained on a specialized behavioral dataset simulating Sybil and 

legitimate user behaviors, with careful feature engineering and 

preprocessing to ensure effective learning, even with imbalanced 

data. 

 

Key Highlights of Process: 

1. Phased Development and Testing: The process follows a 

structured approach, starting with model development and 

optimization, followed by deployment in real-world testing 

environments like cryptocurrency networks or DApps, ensuring 

the system works under actual conditions. 

2. Scalable and Efficient Design: The model is designed to be 

lightweight and scalable, capable of operating efficiently in 
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decentralized environments with minimal computational resources, 

making it suitable for large-scale deployment. 

3. Continuous Feedback Loop: Throughout the process, regular 

feedback from testing and industry collaborations ensures that 

the system evolves to meet real-world challenges, refining both the 

model and its deployment for broader adoption. 

 

Differences from traditional approaches 

Differences from Traditional Approaches (Before and After Program 

Implementation): 

1. Detection Method: 

o Before: Traditional Sybil attack mitigation in blockchain 

systems often relied on consensus-based mechanisms like 

Proof-of-Work (PoW) and Proof-of-Stake (PoS), which 

are not inherently designed to detect malicious user 

behavior. These methods focus on computational power or 

stake distribution, making them vulnerable to Sybil attacks 

by attackers creating multiple fake identities. 

o After: The program implements a hybrid deep learning 

model (CNN + RNN), focusing on behavioral anomaly 

detection. This approach captures both spatial and 

temporal patterns in user behavior, providing a more 

dynamic and accurate means of identifying Sybil attacks, 

independent of protocol-based vulnerabilities. 

2. Adaptability: 

o Before: Traditional systems are static and rule-based, 

relying on predefined thresholds and signatures. They are 

not flexible enough to adapt to evolving attack patterns or 

new types of Sybil attacks, often resulting in high false 

positives or missed detections. 

o After: The new system is adaptive and learns from user 

behavior, continuously adjusting detection criteria as it 

encounters new patterns. The integration of RNNs enables 

the model to capture temporal dependencies, improving 

its ability to detect evolving and sophisticated Sybil attacks 

in real-time. 

3. Real-time Mitigation: 

o Before: Traditional methods only detect Sybil attacks, but 

they do not take immediate action to prevent further 

damage. These methods often require manual intervention 

or additional layers of protection. 

o After: The program introduces an anomaly-based 

blocking mechanism that not only detects Sybil attacks but 

also implements real-time mitigation by immediately 

isolating suspicious entities, reducing the potential for 
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further disruption in the system. This dynamic response 

significantly enhances the system's ability to protect 

blockchain networks in real time. 

 

Progress as of today 

As of today, the Sybil Attack Detection and Mitigation in Blockchain 

Systems program has made substantial progress in key areas, though there 

are still several tasks to complete for full implementation and scalability. 

Completed Work: 

1. Model Development: 

o The hybrid deep learning model (CNN + RNN) has been 

successfully developed and optimized for Sybil attack 

detection. Initial testing has shown that the model performs 

well in identifying malicious user behavior by capturing 

both spatial and temporal patterns. 

2. Prototype and Initial Testing: 

o The system has undergone initial testing using simulated 

behavioral datasets, and early results indicate that it 

achieves high accuracy, particularly in terms of recall for 

detecting Sybil users. 

3. Evaluation Metrics: 

o The program has established and tested performance 

metrics (such as precision, recall, and F1-score) to 

evaluate the effectiveness of the model. The system's ability 

to detect and differentiate Sybil users from legitimate ones 

has been assessed with promising results. 

4. Anomaly-based Blocking Mechanism: 

o The real-time anomaly-based blocking feature has been 

developed, allowing the system to take immediate action by 

isolating suspicious entities upon detection. 

Work Remaining: 

1. Real-World Deployment: 

o The system has not yet been deployed in a live blockchain 

environment (such as a cryptocurrency network or DApp) 

for full-scale testing. Real-world performance needs to be 

evaluated to refine and optimize the system further. 

2. Data Balance and Privacy Compliance: 

o The program still requires refinement in terms of handling 

imbalanced datasets for Sybil instances and ensuring full 

privacy compliance, particularly if deployed in real-world 

environments with sensitive data. 

3. Scalability: 
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o While the model has been optimized for small-scale 

testing, further work is required to ensure that it can scale 

effectively to larger, more complex blockchain networks 

without compromising performance or resource usage. 

 

Problems in implementation 

The project faced several challenges including imbalanced datasets with 

few Sybil instances, leading to biased model predictions. The anomaly-

based blocking system initially produced false positives, flagging legitimate 

users. Limited computational resources slowed model training, while 

privacy concerns restricted access to real-world behavioral data. 

Additionally, integrating the system for real-time detection and mitigation 

posed performance and latency issues. 

Approaches to solve the problems 

To overcome these issues, the team used class weighting and synthetic data 

to balance the dataset and improve Sybil detection. A feedback loop and 

adaptive thresholds were added to reduce false positives. The model was 

designed to be lightweight and efficient, suitable for low-resource 

environments. Ethical data simulation ensured privacy compliance. Finally, 

a modular, microservice architecture was planned to support future real-

time integration with minimal latency. 

Completion date, if completed  

Seeing 

Impacts on students  

● Skill Development: Students gain hands-on experience with 

cutting-edge technologies in deep learning and blockchain security. 

● Career Readiness: The project prepares students for careers in 

blockchain, cybersecurity, and AI by addressing real-world 

challenges. 

● Collaboration: Working on the project strengthens teamwork and 

problem-solving skills. 

Impacts on professors  

● Academic Recognition: Professors gain recognition in blockchain 

and cybersecurity fields. 

● Curriculum Enrichment: Universities can enhance their curriculum 

by integrating innovative research findings. 

● Institutional Reputation: The successful completion of such projects 

boosts the university's standing in technology and research. 

● Research Growth: The project lays the foundation for future 

research and collaborations. 

Impacts on university administration 

While specific feedback from the university president and administrators 

isn't directly available, the Sybil Attack Detection and Mitigation in 

Blockchain Systems program likely aligns with the university's strategic 

goals of advancing research in emerging technologies and enhancing 

academic reputation. The program’s focus on deep learning and 

blockchain security positions the university as a leader in cutting-edge 

research, boosting its standing in the academic and tech communities. 



11 

 

Given the program’s innovative approach and real-world applicability in 

fields like cybersecurity and blockchain, it is reasonable to assume that 

university administrators are supportive of its outcomes, as it contributes to 

both academic excellence and the practical skills development of students. 

The program’s early success in model development and its potential for 

industry collaborations would further align with the university’s 

objectives of fostering partnerships and enhancing its reputation as an 

institution engaged with real-world issues. 

 

Responses from industry/market 

● Blockchain Adoption: The research improves blockchain security, 

encouraging broader adoption across various industries like finance 

and healthcare. 

● Tech Firm Collaboration: Industry players may partner with 

universities to further explore Sybil attack mitigation solutions. 

● Market Demand: The study opens avenues for new security 

solutions, driving the market for blockchain security. 

● Employment Opportunities: Graduates from such programs are well-

positioned for roles in blockchain development and cybersecurity. 

● Regulatory Impact: Governments and regulators may use this 

research to shape stronger blockchain security standards. 

Responses from citizen/government 

While there is no direct feedback from local citizens or government 

available at this stage, the Sybil Attack Detection and Mitigation in 

Blockchain Systems program has the potential to positively impact both 

groups in the long term, especially as it aligns with key societal and 

governmental priorities. 

Local Citizens: 

● Impact on Public Trust: The program's focus on securing 

decentralized platforms like cryptocurrencies, digital voting, and 

e-government services directly contributes to the enhancement of 

trust in digital platforms. As blockchain technology becomes more 

widely adopted, citizens would likely benefit from the improved 

security, transparency, and integrity of services they use. 

● Public Awareness: If the program were to include outreach or 

partnerships with local organizations, it could increase awareness of 

blockchain security and its implications for privacy and safety in 

digital transactions, which would resonate with citizens concerned 

about data security. 

Government: 

● Support for E-Governance and Digital Security: Governments, 

especially in sectors like e-voting, digital identity management, 

and public welfare distribution, could view the program as a 

valuable tool in enhancing the security and integrity of digital 

governance systems. As governments explore blockchain for secure 
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and transparent systems, the program’s outcomes could directly 

contribute to their digital security strategies. 

● Regulatory Alignment: If the program adheres to privacy laws 

(e.g., GDPR) and emphasizes ethical AI, it aligns with government 

priorities for data protection and cybersecurity. This would likely 

be viewed positively by regulatory bodies. 

 

Measurable output (revenues) 

While the Sybil Attack Detection and Mitigation in Blockchain Systems 

program primarily focuses on research, security innovations, and 

technology development, there are several potential avenues for 

measurable outputs in monetary terms, particularly as the system evolves 

into a marketable product and gains traction in industry applications. 

Potential Revenue Sources: 

1. Licensing the Technology: 

o Once the program’s technology is fully developed and 

optimized, it could be licensed to blockchain companies, 

cryptocurrency networks, e-governance platforms, and 

other decentralized systems that need advanced security 

solutions. Licensing fees could generate significant 

revenue, depending on the scale of deployment and the 

number of organizations using the system. 

o Estimated Revenue: Licensing fees for blockchain security 

solutions in the industry range from $50,000 to $500,000 

per year for large-scale deployments, depending on the 

platform size. 

2. Consulting and Implementation Services: 

o The university could offer consulting services to 

governments or businesses looking to implement the Sybil 

attack mitigation system. This could involve custom 

integration into existing blockchain platforms or providing 

cybersecurity audits for blockchain adoption. 

o Estimated Revenue: Consulting fees could range from 

$100,000 to $1 million per contract, based on the 

complexity of the blockchain platform and the level of 

implementation support. 

3. Grants and Funding: 

o Government agencies and private organizations offering 

grants for cybersecurity innovation and blockchain 

research may fund further development, particularly if the 

program addresses national security concerns related to 

blockchain vulnerabilities. 

o Estimated Revenue: Research grants can range from 

$50,000 to $5 million, depending on the scope and nature 

of the grant awarded. 
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4. Commercializing the System: 

o The program could eventually be commercialized as a 

software-as-a-service (SaaS) solution for blockchain 

platforms, charging subscription fees for continuous 

security updates, support, and maintenance. 

o Estimated Revenue: SaaS products can generate $10,000 

to $200,000 annually per customer, depending on the 

number of users and the level of service provided. 

5. Academic Collaborations and Industry Partnerships: 

o Partnerships with industry players for further research or 

joint ventures could bring in research funding or 

partnership revenue from companies investing in the 

technology. 

o Estimated Revenue: Industry partnerships could generate 

anywhere from $100,000 to $2 million per year, depending 

on the scale of collaboration. 

 

Measurable input (expenses) 

The Sybil Attack Detection and Mitigation in Blockchain Systems 

program requires several key financial inputs to fund its research, 

development, and eventual deployment. These inputs primarily cover the 

costs of technology development, personnel, resources, and testing. 

Estimated Expenses: 

1. Personnel Costs: 

o Salaries for Researchers and Developers: The program 

will require a team of data scientists, cybersecurity 

experts, software engineers, and blockchain specialists to 

develop, test, and deploy the system. This includes both 

student involvement (undergraduate and graduate 

researchers) and faculty supervision. 

o Estimated Expense: Personnel costs could range from 

$200,000 to $500,000 per year depending on the size of 

the team and the duration of their involvement. 

2. Cloud Infrastructure and Computing Resources: 

o The deep learning model (CNN + RNN) requires high-

performance computing resources, including cloud 

servers, GPUs, and storage for training the models and 

running simulations. Additionally, cloud-based platforms 

(e.g., AWS, Azure) are needed for scalability and real-time 

deployment. 

o Estimated Expense: For model training and scaling, cloud 

infrastructure could cost between $50,000 to $150,000 

annually, depending on usage and required computational 

power. 
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3. Software and Development Tools: 

o The development process will require software tools such 

as TensorFlow, Google Colab, Python libraries, and 

other proprietary or open-source tools for data 

preprocessing, model training, and testing. 

o Estimated Expense: Software and tool licenses (if needed) 

could range from $10,000 to $50,000 per year for licenses 

and subscriptions. 

4. Data Acquisition and Storage: 

o Obtaining and preparing datasets for training the deep 

learning models will require costs for data collection, data 

cleaning, and data storage. This may include purchasing 

or accessing public or private datasets and ensuring 

compliance with data privacy regulations. 

o Estimated Expense: Data acquisition and storage could 

cost $10,000 to $50,000, depending on the quality and 

volume of data needed for model training. 

5. Testing and Deployment: 

o Pilot deployment in real-world environments (e.g., 

cryptocurrency networks, decentralized applications) 

will require testing environments, integration efforts, and 

security audits to ensure that the system functions 

effectively in production. 

o Estimated Expense: Testing and deployment could cost 

between $50,000 to $100,000, including hardware, 

software integration, and pilot deployment efforts. 

6. Administrative and Miscellaneous Costs: 

o Administrative overhead, including project management, 

marketing (for partnerships), and legal fees for intellectual 

property or compliance with privacy laws, will also be 

necessary to keep the program running smoothly. 

o Estimated Expense: These costs could range from $20,000 

to $50,000 annually. 

 

Cost-benefit analysis for effectiveness 

To assess the program’s effectiveness in monetary terms, we’ll compare 

estimated revenues and expenses over a typical year, using the figures 

provided earlier. This analysis will help evaluate whether the program is a 

good investment in terms of potential returns, as well as its financial 

sustainability in the long run. 
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Estimated Annual Revenues: 

1. Licensing Technology: 

o Revenue Range: $50,000 to $500,000 per year (depending 

on the scale of deployment and the number of organizations 

adopting the system). 

2. Consulting and Implementation Services: 

o Revenue Range: $100,000 to $1,000,000 per year (based 

on the level of support provided and the complexity of the 

blockchain platform). 

3. Grants and Research Funding: 

o Revenue Range: $50,000 to $5,000,000 (government or 

private funding for further research or joint development 

projects). 

4. SaaS Commercialization: 

o Revenue Range: $10,000 to $200,000 annually per 

customer (depending on the level of service and customer 

base size). 

5. Industry Partnerships: 

o Revenue Range: $100,000 to $2,000,000 per year (based 

on collaboration and integration efforts). 

Total Potential Annual Revenue: 

● Low Estimate: $310,000 (Licensing, Consulting, Grants, SaaS, and 

Partnerships) 

● High Estimate: $8,700,000 (if all revenue streams are fully 

realized). 

 

Estimated Annual Expenses: 

1. Personnel Costs: 

o Range: $200,000 to $500,000 per year. 

2. Cloud Infrastructure and Computing Resources: 

o Range: $50,000 to $150,000 per year. 

3. Software and Development Tools: 

o Range: $10,000 to $50,000 per year. 

4. Data Acquisition and Storage: 

o Range: $10,000 to $50,000 per year. 
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5. Testing and Deployment: 

o Range: $50,000 to $100,000 per year. 

6. Administrative and Miscellaneous Costs: 

o Range: $20,000 to $50,000 per year. 

Total Annual Expenses: 

● Low Estimate: $340,000 

● High Estimate: $900,000 

 

Cost-Benefit Comparison: 

● Low Revenue Estimate vs Low Expense Estimate: 

o Revenue: $310,000 

o Expenses: $340,000 

o Net Outcome: -$30,000 (deficit in the first year, which 

could be expected for research-focused projects in early 

stages). 

● High Revenue Estimate vs Low Expense Estimate: 

o Revenue: $8,700,000 

o Expenses: $340,000 

o Net Outcome: +$8,360,000 (significant positive return if 

the program successfully scales and attracts industry 

collaborations). 

● High Revenue Estimate vs High Expense Estimate: 

o Revenue: $8,700,000 

o Expenses: $900,000 

o Net Outcome: +$7,800,000 (a highly profitable scenario, 

assuming full commercialization and widespread adoption). 

● . 
 

Future Planning 

Where does the project go from here? 

Real-World Deployment: 

 

The next step for this project would be to implement the solution in a real-

world blockchain environment, such as a cryptocurrency network or a 

decentralized application (DApp). Testing the model in live conditions will 

help fine-tune its performance and identify any unforeseen challenges. 
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Collaboration with industry partners (blockchain companies, cybersecurity 

firms) could help in transitioning the model from theoretical research to 

practical application. 

 

Model Optimization: 

 

Handling Data Imbalance: Given the lower precision for Sybil users, the 

model could benefit from techniques to handle data imbalance better, such as 

oversampling Sybil cases or using more sophisticated loss functions that 

place higher weight on identifying Sybil users. 

 

Algorithm Refinements: Further refinement of the hybrid CNN + RNN 

model to incorporate more advanced techniques like Graph Neural Networks 

(GNNs) could enhance the model’s ability to handle more complex 

interactions in decentralized systems. 

 

Incorporating Feedback Loops: 

 

An adaptive feedback system could be integrated, where the model 

continuously learns from new attack behaviors, enabling it to adjust 

thresholds and detection methods in real time. This could be crucial for 

responding to evolving attack strategies and new types of Sybil attacks. 

 

Privacy-Preserving Techniques: 

 

As blockchain systems often deal with sensitive user data, the project could 

benefit from incorporating privacy-preserving techniques like federated 

learning, ensuring that user data stays secure while still enabling the model 

to learn from diverse sources. 

 

Broader Applications: 

 

The methodology could be expanded beyond blockchain to other 

decentralized systems and applications, such as peer-to-peer networks, social 

media platforms, and IoT systems, where Sybil attacks are also a concern. 

 

The system could also be applied to e-commerce platforms or online voting 

systems, where fake identities are used to manipulate results or engage in 

fraudulent activity. 

 

Collaborative Research: 

 

Future work can focus on collaborating with other academic researchers or 

cybersecurity experts to explore additional defense mechanisms or hybrid 

frameworks for more complex attack scenarios. 

 

A more detailed analysis could be conducted into attack strategies and 

behavioral anomalies, providing deeper insights into the detection of more 

sophisticated or adaptive Sybil attacks. 

 

Addendum 
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Exhibits, pictures, diagrams, etc. 

 
Figure: Proposed Model Methodology 

 
Figure: Framework for Sybil Attack 

 
Figure: Flowchart for Sybil Attack Detection 
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Figure: Mitigation using Anomaly-Based Blocking  
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