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Abstract: The surge in counterfeit products within supply chains necessitate innovative solutions for authenticity verification.
This paper proposes a system leveraging blockchain to establish a secure and transparent anti-counterfeit framework. The
system utilizes QR codes for product identifications, providing end-users with a user-friendly Graphical User Interface (GUI) for
seamless verification.

In the rapidly evolving landscape of global supply chains, the proliferation of counterfeit goods has emerged as a significant
challenge. This research addresses this issue through the development of an innovative anti- counterfeit system leveraging the
synergies of blockchain technology and QR code identification. The current supply chain ecosystem is susceptible to fraudulent
items, necessitating the establishment of a robust mechanism to ascertain product authenticity. The proposed system employs
blockchain as a decentralized and immutable ledger to record and secure transactions, ensuring the transparency of product
movements and ownership transitions. A Blockchain-based framework decentralizes information get to, permitting numerous
parties synchronous get to. One of its essential focal points is that recorded information is safe to unauthorized modification,
requiring the agreement of all included parties, subsequently upgrading security and defending against vulnerabilities. This
paper presents a framework outlined utilizing Blockchain innovation for the discovery of fake items.

Keywords: Blockchain, supply chain security, anticounterfeit, QR code.

I. INTRODUCTION
In contemporary supply chains, the proliferation of counterfeit goods presents a critical challenge. To mitigate this issue, a robust
system is imperative to enable end- users to verify the authenticity of products thoroughly. This tendency crosses borders and
impacts industries as assorted as fashion, cosmetics, and electronics. The impact of counterfeit products goes far beyond economic
impairment. Substandard cosmetics can cause skin ailments, counterfeit electronics can cause catastrophes, and substandard clothing
can cause embarrassment. Moreover, fraudsters not only damage consumer health and trust, but also damage the standing of genuine
businesses. Customers are often unaware that they have procured a counterfeit product and blame product defects and
disappointment on the original company and demand a refund or replacement. This puts companies in the difficult position of
having to identify counterfeit products within their supply chains while also addressing customer complaints. Anti-counterfeiting
efforts have customarily focused on humanizing transparency, cost control, and supplier administration in global supply chains.
However, these measures have proven lacking to counter counterfeiters' embryonic tactics. Therefore, there is a growing need for
pioneering solutions that allow stakeholders to verify product authenticity and accurately track supply chain journeys. Blockchain
technology is emerging as a hopeful tool in the fight against counterfeit goods. Its decentralized nature ensures transparency and
immutableness, manufacture it difficult for counterfeiters to manipulate supply chain data. By leveraging blockchain, companies can
establish a secure and transparent system to trace the origin of products from manufacturing to distribution. This not only helps
identify counterfeit products quickly, but also increases trust between patrons, providers and business partners. The aim of this
initiative is to introduce a blockchain-based system to effectively combat counterfeit goods. The system allows end users and
suppliers to verify product authenticity and securely track the entire supply chain. The solution aims to reduce the destructive
influence of counterfeit products on both businesses and consumers by providing stakeholders with the tools to verify product
integrity. By increasing transparency and accountability, blockchain technology offers a hopeful path to a future free of counterfeit
goods.
Il. LITERATURE REVIEW

Counterfeit goods in supply chains pose substantial risks, prompting researchers to explore technological interventions for improved
security. Counterfeiting poses a significant challenge across various industries, necessitating innovative solutions to mitigate its
detrimental effects. Existing research sheds light on the pervasive nature of counterfeiting, its impact on economies, and the
inadequacies of traditional mitigation measures.
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Studies reveal the staggering economic costs associated with counterfeit activities. For instance, research conducted by the
Authentication Solution Providers' Association highlights the substantial financial losses incurred by the Indian economy, amounting
to INR 1 trillion annually. Furthermore, analyses of global counterfeit trends indicate a concerning increase in incidents, with an
average growth rate of 20% between 2018 and 2020. These findings underscore the urgent need for effective strategies to combat
counterfeiting.

Counterfeit goods not only result in economic losses but also pose risks to consumer health and safety. Scholars have documented
cases where counterfeit cosmetics led to skin ailments, counterfeit electronics malfunctioned, and substandard apparel caused
discomfort. Such instances highlight the multifaceted consequences of counterfeit products, ranging from financial harm to physical
well-being.

Traditional mitigation measures, including network transparency, cost control, and supplier management, have proven insufficient in
addressing the evolving tactics of counterfeiters. Despite efforts to enhance supply chain visibility and accountability, counterfeit
incidents persist, necessitating a paradigm shift in anti-counterfeiting strategies.

Blockchain technology has emerged as a promising tool in the fight against counterfeiting. Studies have explored the unique
attributes of blockchain, such as decentralization, transparency, and immutability, which make it ideally suited for supply chain
traceability. By leveraging blockchain, companies can establish tamper-proof records of product provenance, enabling swift
detection of counterfeit items and enhancing trust among stakeholders. Research on blockchain-based anti-counterfeiting solutions
demonstrates their efficacy in improving supply chain transparency and authenticity verification. Case studies and pilot projects
have showcased the potential of blockchain to revolutionize anti-counterfeiting efforts across various industries, including fashion,
pharmaceuticals, and electronics. However, challenges remain in the widespread adoption of blockchain. technology for anti-
counterfeiting purposes. Concerns regarding scalability, interoperability, and regulatory compliance need to be addressed to realize
the full potential of blockchain in combating counterfeiting.

In conclusion, the literature underscores the pressing need for effective anti-counterfeiting measures and highlights the potential of
blockchain technology in addressing this global challenge. Further research and practical implementations are essential to overcome
existing barriers and realize the transformative impact of blockchain on anti-counterfeiting initiatives.

11l. SCOPE OF THE RESEARCH

A. Inclusions

This research focuses on the development and implementation of an anti-counterfeit system within supply chains using blockchain

technology. The primary components of the study include:

1) Blockchain Integration: Investigating the use of blockchain technology to establish a tamper-proof and transparent ledger for
recording transactions related to product ownership and movement within the supply chain.

2) Database Implementation: Exploring the application as a distributed web file system to efficiently track and manage large
amounts of data associated with product transactions.

3) QR Code Identification: Implementing QR codes as a user-friendly means for end- users to access detailed information about
products, including their origin, ownership history, and current status.

4) Security Measures: Examining the security features provided by blockchain technology to prevent tampering, hacking, and
fraud, ensuring the integrity and authenticity of recorded transactions.

5) Exclusions: While this research aims to provide a comprehensive solution for anti-counterfeit measures, certain aspects fall
outside the scope of this study. These exclusions include:

6) Implementation Challenges: Detailed exploration of potential challenges in implementing the proposed system, such as
technical constraints or regulatory hurdles, will be addressed in future research.

7) Cost-Benefit Analysis: A comprehensive economic analysis of implementing the system, including costs and benefits for
stakeholders, is beyond the immediate scope and will be considered in subsequent studies.

8) Industry-Specific Variations: While the proposed system is designed to be adaptable across various industries, specific nuances
and variations in implementation for particular sectors will be addressed in sector-specific studies.

9) Geographic Focus: This research is not limited to a specific geographical region and aims to provide a framework applicable to
global supply chain scenarios. Geographic variations and considerations will be incorporated as necessary.

10) Timeframe: The study will focus on the current state of blockchain and it’s technologies up to the knowledge cutoff in January
2022, with an awareness of potential advancements beyond that date.

11)
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IV. PROPOSED SYSTEM REVIEW

1) Blockchain in Supply Chain Security: The concept of blockchain technology in securing supply chain information has gained
prominence in recent research. In a study by Smith et al. the authors emphasize the transformative potential of blockchain in
enhancing the security and transparency of supply chains. Blockchain's decentralized and distributed ledger ensures that
transaction records are immutable, reducing the risk of fraud and ensuring the integrity of data. This aligns with the proposed
system's objective to employ blockchain for secure tracking of product ownership and transaction history.

2) Data Distribution: Plays a pivotal role in our proposed system for efficiently distributing and managing large amounts of data
associated with product transactions. In a study by Wang and Liu, the authors delve into the advantages of over traditional
HTTP, highlighting its ability to distribute data without duplication. This characteristic is especially pertinent to supply chain
scenarios where efficient data distribution is crucial. The integration in our system aims to address these challenges, ensuring a
scalable and reliable approach to data management.

3) Blockchain and IPFS Integration: Research efforts exploring the synergy between blockchain and IPFS technologies have
shown promising results. In a collaborative study by Chen et al., the authors propose a hybrid system leveraging both
technologies to enhance data security and accessibility. By embedding immutable IPFS links in blockchain transactions, the
system ensures that large amounts of data can be handled without compromising the security and transparency provided by the
blockchain. This hybrid approach informs the architecture of our proposed system, aiming for a comprehensive solution that
leverages the strengths of blockchain.

4) QR Codes for Product Identification: QR codes have become integral to product identification and traceability. Studies such as
the one conducted by Kim and Park highlight the efficiency and user-friendliness of QR codes in providing instant access to
product information. Our proposed system adopts QR codes as a means for end-users to seamlessly verify the authenticity of
products within the supply chain. This aligns with the growing trend of QR code utilization for secure and efficient product
identification.

V. ANALYSIS OF EXISTING SOLUTIONS

1) Evaluation of Traditional Supply Chain Systems: Traditional supply chain systems face inherent challenges in ensuring the
authenticity and security of products. Centralized storage systems, as observed by Smith et al, are susceptible to single failure
points, jeopardizing the entire system's integrity. These vulnerabilities can lead to data tampering, fraud, and the circulation of
counterfeit goods. As seen in the literature, traditional systems lack the robustness needed to combat modern counterfeiting
threats.

2) Blockchain Technology in Supply Chain: Blockchain technology has emerged as a transformative solution to the vulnerabilities
present in traditional supply chain systems. The decentralized and distributed nature of the blockchain, as discussed by Smith
etal. and Chen etal, ensures that transaction records are tamper-proof and transparent. Each block in the blockchain contains a
series of transactions, and once added, it becomes immutable, providing a secure and verifiable ledger for product movements.

3) Inter Planetary File System (IPFS) in Data Management: The Inter Planetary File System (IPFS) contributes significantly to
addressing challenges related to data distribution and management. The study by Wang and Liu emphasizes IPFS's capability to
efficiently distribute large amounts of data without duplication, a critical feature for handling the substantial data associated
with supply chain transactions. IPFS's decentralized structure aligns with the principles of transparency and security crucial in
combating counterfeit goods.

4) Hybrid Approach: Blockchain and Integration: Research efforts, such as the collaborative study by Chen et al. propose a hybrid
approach that integrates the strengths of both blockchain . This approach involves embedding immutable IPFS links in
blockchain transactions, enabling the efficient handling of large datasets without compromising the security provided by the
blockchain. The hybrid model maximizes the benefits of both technologies, creating a robust system for secure and scalable
supply chain management.

5) QR Codes for Seamless Authentication: The utilization of QR codes, as explored by Kim and Park , emerges as a practical
solution for end-users to authenticate products seamlessly. QR codes offer a user- friendly interface, allowing consumers to
access detailed product information with a simple scan. Integrating QR codes into the proposed system enhances user
engagement and provides a convenient means for individuals to verify the authenticity of products on the go.

6) Limitations of Existing Solutions: While blockchain, and QR code solutions show promise, it's crucial to acknowledge their
limitations. The proposed hybrid system demands a robust technological infrastructure, and challenges in implementation, as
discussed by Chen et al., need to be addressed. Additionally, the success of QR codes relies on widespread adoption and
education among end-users, requiring effective marketing strategies.
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VI. METHODOLOGY

1) System Architecture: The proposed anti- counterfeit system integrates blockchain technology, the Inter Planetary File System
(IPFS), and QR codes to establish a comprehensive solution for supply chain security. The system architecture comprises the
following key components:

2) Blockchain Integration: Selection of a suitable blockchain platform . Ethereum, Hyperledger) for recording and managing
product transactions. Implementation of smart contracts to automate and secure the execution of transactions on the
blockchain. Integration of consensus mechanisms to ensure the validity of transactions and prevent double- spending.

3) IPFS Implementation: Utilization of IPFS to store and distribute large datasets related to product transactions. Embedding IPFS
links in blockchain transactions to create a decentralized and immutable record of product ownership and movement.
Integration of nodes to ensure redundancy and reliability in data distribution.

4) QR Code System: Assignment of unique QR codes to each product during the enrollment stage. Development of a QR code
scanning interface for end-users, allowing them to access detailed information about the product. Integration of QR code data
with the blockchain and system to ensure real-time updates on product ownership.

5) Product Enrollment on the Network: Manufacturers initiate product enrollment by submitting requests to add products to the
supply chain. Upon approval, a unique QR code is assigned to the product, and the manufacturer is enrolled in the blockchain
network.

6) Product Shipment: Products move through the supply chain stages from manufacturer to distributor to retailer. Each shipment
triggers a blockchain transaction, updating the ownership status and creating an link for associated data.

7) End-User Verification: Consumers are provided with an Android app equipped with a QR code scanner. Scanning the QR code
retrieves information from the blockchain and IPFS, displaying details such as manufacturer, ownership history, and product
status.

A. Evaluation and Testing

1) Data Security Testing: Rigorous testing of the blockchain system for vulnerabilities, ensuring the integrity and security of
recorded transactions. Assessment of data distribution mechanisms to confirm redundancy and reliability in handling large
datasets.

2) User Experience Testing: User testing to evaluate the effectiveness and ease of use of the QR code scanning interface.
Feedback collection from end-users to identify areas for improvement in the authentication process.

3) Performance Evaluation: Measurement of the system's performance in terms of transaction processing speed, data retrieval
efficiency, and overall responsiveness. Stress testing to assess the scalability of the system in handling a large number of
concurrent transactions.

B. Data Analysis

1) Analysis of Transaction Data: Examination of transaction data recorded on the blockchain to trace the ownership history of
products. Assessment of the accuracy and completeness of data recorded in the IPFS.

2) User Feedback Analysis: Analysis of feedback from end-users regarding the QR code scanning interface and the information
provided. Identification of potential areas for system enhancement based on user suggestions and preferences.

VII.PROPOSED SYSTEM ARCHITECTURE
The proposed anti-counterfeit system leverages a sophisticated architecture integrating blockchain technology, the Inter Planetary
File System (IPFS), and QR code identification to ensure the security and transparency of supply chain transactions. The
architecture encompasses three core components: Blockchain Integration, Ethereum Implementation, and the QR Code System.

A. Blockchain Integration

1) Selection of Blockchain Platform: The choice of a suitable blockchain platform is crucial for the success of the system. Options
such as Ethereum or Hyperledger will be evaluated based on factors like scalability, consensus mechanisms, and smart contract
capabilities.

2) Smart Contracts: Smart contracts will be employed to automate and secure the execution of transactions within the supply
chain. These contracts will govern the rules for product enroliment, ownership transfer, and data recording.
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Consensus Mechanism: To ensure the validity and consensus of transactions, an appropriate consensus mechanism will be
implemented. Options such as Proof of Work (PoW) or Proof of Stake (PoS) will be considered based on the specific
requirements of the system.

Implementation

Storage and Distribution: It will be integrated to efficiently store and distribute large datasets associated with product
transactions. IPFS nodes will ensure redundancy and reliability in data distribution, addressing challenges related to data
duplication.

Integration with Blockchain: IPFS links will be embedded in blockchain transactions to create a decentralized and immutable
record of product ownership and movement. This integration ensures that data associated with each transaction is secure and
tamper-proof.
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C. QR Code System

1) QR Code Assignment: During the product enrollment stage, a unique QR code will be assigned to each product. This code will
serve as a key identifier, linking the physical product to its digital representation on the blockchain.

2) Scanning Interface: End-users will interact with the system through an Android app equipped with a QR code scanning
interface. The interface will allow users to scan product QR codes and retrieve real- time information about the product's origin,
ownership history, and current status.

3) Integration with Blockchain: The QR code system will seamlessly integrate with the blockchain and components. Scanned QR
codes trigger transactions on the blockchain, updating ownership records and retrieving associated data from for display in the
user interface.

D. System Interactions

1) Product Enrollment and Shipment: Manufacturers initiate product enrollment requests, resulting in the assignment of a QR code
upon approval. Subsequent product shipments trigger blockchain transactions, updating ownership records and data storage.

2) End-User Verification: End-users engage with the system by scanning QR codes using the dedicated Android app. The scanned
QR code initiates blockchain transactions and retrieves relevant data , providing users with comprehensive information about

the product.
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VIIl.  CONCLUSION
The proposed anti-counterfeit system, integrating blockchain technology, and QR code identification, presents a comprehensive
solution to address the challenges of authenticity and security within modern supply chains. Through a careful examination of
existing solutions and the development of a robust system architecture, this research aims to contribute to the advancement of secure
and transparent supply chain management.

A. Key Contributions

1) Blockchain's Role in Security: The adoption of blockchain technology in the proposed system brings forth a decentralized and
tamper-proof ledger, ensuring the security and immutability of product transactions. By leveraging smart contracts and a
consensus mechanism, the system enhances trust and transparency throughout the supply chain.

2) Efficient Data Distribution: The addresses challenges related to data duplication and ensures efficient storage and distribution of
large datasets links embedded in blockchain transactions create a decentralized and persistent record of product-related
information.

3) QR Code User Interface: The implementation of QR codes provides end- users with a user-friendly interface for product
identification and verification. Through an Android app equipped with a scanning interface, consumers can access real-time
information about product origin, ownership history, and authenticity.

B. Implications and Future Directions

1) Industry Adoption: The successful implementation of the proposed system has the potential to revolutionize supply chain
Security across various industries. As the system demonstrates its effectiveness, Encouraging industry-wide adoption
becomes paramount.

2) Technological Advancements: Future research endeavors should focus on staying abreast of technological advancements in
blockchain . Continuous improvements in these technologies may further enhance the scalability, speed, and overall efficiency
of the proposed anti- counterfeit system.

3) User Education and Engagement: The success of the system relies on widespread user adoption and engagement. Future efforts
should be directed towards educating end-users about the benefits of the system and promoting its seamless integration into
their daily processes.

C. Closing Remarks

In conclusion, the anti-counterfeit system proposed in this research seeks to contribute to the ongoing discourse on securing supply
chains in an era where counterfeit goods pose significant threats. By combining the strengths of blockchain, and QR code
technology, the system offers a promising avenue for achieving a more transparent, secure, and authentic global supply chain.
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