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Abstract: The role of counterfeit goods in the industrial industries has grown in recent years. Name
recognition, sales, and bottom line results are all impacted. Authentic products can be located and
counterfeit goods can be identified with the use of blockchain technology. Distributed ledger technology,
also known as blockchain, is a digital system that records transactions in a decentralised database using
a system of interconnected blocks. Since blockchain technology is impenetrable, no one block can be
altered or compromised. Customers and users can verify the safety of a product without depending on
other users thanks to blockchain technology. As mobile and wireless technologies continue to evolve,
this investigation finds that rapid response (QR) codes offer a strong tool in the fight against product
counterfeiting. Using a QR code scanner that is connected to a blockchain can help identify counterfeit
products. One possible usage of this system is to create unique codes for products and store them in the
database as blocks. It takes the user's one-of-a-kind code and checks it against records in the blockchain
ledger. A notification will be sent to the consumer if the code matches. In any other case, the buyer will
be alerted that the goods is counterfeit.

Keywords: Detect Fake Products; The Blockchain Network; A Robust Innovative Solution; At
Every Stage; A QR Code Scanner; Blockchain Database;

1. Introduction

In Our rapidly advancing technological landscape, the global proliferation of products and
innovations is paralleled by a concerning rise in risks such as counterfeiting and duplication . These
threats not only jeopardize the reputation and revenue streams of companies but also pose serious risks
to customer health and safety. Recognizing these challenges, the core objective of this project is to
establish a foolproof system that verifies the authenticity of products purchased by consumers,
distinguishing genuine items from counterfeit ones [5-10].

When juxtaposed with the traditional supply chain models, the shortcomings become evident.
Traditional supply chains operate within centralized networks where the control and manipulation of

123 A journal of the AMERICAN Journal of Engineering, Mechanics and Architecture Www. grnjournal.us



data lie in the hands of the companies providing the services or products [11-17]. This centralized control
becomes a vulnerability, as malicious entities can exploit it to produce counterfeit versions of products,
capitalizing on the reputation of established brands. In stark contrast, blockchain technology offers a
paradigm shift with its decentralized architecture. In a blockchain-based system, every transaction
related to product data is recorded in a public ledger. This decentralized approach means that the
authenticity of each transaction is verified by a consensus among the entire network, operating on a peer-
to-peer basis [18-25]. The implementation of blockchain technology fundamentally alters the dynamics
of the supply chain. Manufacturers can leverage this decentralized system to guarantee the authenticity
of their products to the end consumer.

By providing a transparent and immutable record of the product’s journey, from production to
purchase, blockchain technology ensures that consumers receive genuine products. This not only
fortifies customer trust but also significantly elevates the brand value of products in the market. At the
core of blockchain’s effectiveness lies its structure [26-31]. Each block in the blockchain contains crucial
data, a unique cryptographic hash, and the hash of the previous block, forming an unalterable chain of
information. The immutability of these blocks is a direct result of complex cryptographic algorithms and
the decentralized nature of the network. Attempting to Manipulate the data within any block would
require control over the majority of the network, a near-impossible feat due to the vastness of the
blockchain network [32-39]. Any alteration to the data within a block would inevitably change its hash,
creating a discrepancy that the network would immediately detect. This immutability guarantees that the
information available to the customer about the purchased product is genuine and unaltered, fostering a
sense of confidence and security in the minds of consumers [40-43].

In conclusion, this project stands as a beacon of innovation in the realm of supply chain
management. By harnessing the power of blockchain technology, it not only addresses the pressing issue
of counterfeiting but also reshapes the fundamental dynamics of commerce [44-49]. The project’s
emphasis on transparency, security, and customer trust not only ensures the delivery of genuine products
but also heralds a new era where technology acts as a shield, protecting both consumers and businesses
from the shadows of counterfeit threats [50-56].

In today’s globalized business environment, the rise of fraud poses a serious problem that goes
beyond its impact on business and poses many threats. Counterfeit products cause huge financial losses
for businesses, affecting revenue and business stability [57-61]. But the impact extends far beyond the
financial crisis. Public health and safety are threatened due to the introduction of counterfeit medicines
containing harmful or harmful substances onto the market.

Likewise, if the electronic equipment is not good or not registered, it poses a great risk of causing
an accident or malfunction in an important system. This issue is not limited to financial or health risks;
it goes to the heart of customers’ morals and beliefs. The existence of counterfeit products not only
causes consumers to lose confidence in the market but also creates doubts about original products and
companies [62-69].

What makes matters even more difficult is that the advent of online commerce offers fertile ground
for counterfeiters. The anonymity provided by these digital platforms has allowed fraud to grow at an
unprecedented rate. Due to the global nature and complexity of spoofed communications, law
enforcement and regulatory agencies are struggling to keep up with these covert operations. Current
authentication methods rely on barcodes or holograms and often fall into the hands of criminals who
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copy or manipulate these symbols with astonishing accuracy [70-75].

Urgent need for change. There must be comprehensive training to detect and eliminate
counterfeiting of all elements of the equipment. This requires a change in the verification approach.
Using technologies like blockchain is not just an option; this is necessary. The decentralized, transparent,
and immutable nature of blockchain provides a unique way to create tamper-proof ecosystems. By
integrating blockchain into devices, each product can be given a unique, immutable identity [76-81].
Every change and movement of the product from the production floor to the end user is documented and
verified. This transparency ensures that genuine products can be identified at every step, providing
security to customers and a shield against fraudulent threats to businesses. Therefore, the integration of
blockchain technology is important to ensure the sanctity of the market, maintain business ethics, and
ensure healthy consumption by consumers and businesses [82-87].

The primary aim is to pioneer a robust and innovative solution to the pervasive issue of counterfeit
products through the strategic integration of blockchain technology into the global supply chain. At its
core, the project endeavours to establish a comprehensive and foolproof anti-counterfeiting system that
ensures the authenticity and integrity of products from their origin in manufacturing facilities to their
ultimate destination with consumers. This involves the development of a sophisticated blockchain
network equipped with advanced cryptographic algorithms and smart contracts, guaranteeing the
tamper-proof storage of product-related data [88-95].

The system aims to enhance transparency and traceability across the supply chain, enabling real-
time tracking of products at every stage of their journey. Additionally, the project focuses on creating
user-friendly interfaces, such as mobile applications and web platforms, empowering consumers to
verify the authenticity of products easily. Furthermore, the project aspires to foster collaboration between
manufacturers, distributors, retailers, and regulatory authorities, establishing a united front against
counterfeiters [96-104]. By achieving these objectives, the project not only safeguards consumers from
health and safety risks associated with counterfeit goods but also preserves the reputation of genuine
businesses, thereby confirming consumer trust in the marketplace. ultimately, the project aims to set new
industry standards, paving the way for a secure, transparent, and ethical global market environment [105-
111].

The project operates within the expansive domain of blockchain-based anti-counterfeiting solutions
in the realm of supply chain management. It delves deep into the heart of global trade, addressing the
critical challenges faced by manufacturers, distributors, retailers, and consumers due to the pervasive
presence of counterfeit products. This domain encapsulates the integration of cutting-edge technologies
such as blockchain, cryptography, and 10T devices to establish an innovative, decentralized, and tamper-
proof system. It focuses on ensuring the integrity and authenticity of products by implementing robust
smart contracts and cryptographic algorithms, guaranteeing the immutability of data [112-119]. The
domain extends its reach to include the development of user-friendly interfaces, including mobile
applications and web platforms, empowering consumers to authenticate products effortlessly.
Provenance tracking, a fundamental component, enables the tracing of product origins, creating a
transparent supply chain network.

Furthermore, the domain explores the integration of RFID tags, QR codes, and IoT sensors, ensuring
seamless interaction between physical products and the blockchain, facilitating real-time data capture
and validation. Security protocols, including encryption and authentication mechanisms, form a pivotal
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part of this domain, safeguarding sensitive information against unauthorized access and tampering.
Emphasizing collaboration, the domain encourages stakeholders’ active participation, fostering a united
front against counterfeiters. By encompassing these facets, the project domain strives to revolutionize
the way we perceive supply chain management, paving the way for a secure, transparent, and trustworthy
global market environment.

Scope of the project

The scope of this project is comprehensive and multifaceted, focusing on the implementation of
cutting-edge blockchain technology to address the challenges posed by counterfeit products in diverse
industries. The project ambitiously encompasses the design and development of a secure, decentralized
blockchain network tailored specifically for supply chain management. This involves the creation of
smart contracts and cryptographic algorithms ensuring the immutability and integrity of product-related
data stored on the blockchain.

The project extends its scope to the integration of various technologies such as RFID tags, QR codes,
and loT devices, establishing seamless communication between the physical products and the blockchain
platform and enabling real-time data capture and validation. User-friendly interfaces, including mobile
applications and web portals, form a pivotal aspect of the project, allowing consumers and supply chain
stakeholders to access and verify product authenticity effortlessly.

Furthermore, the project aims to implement robust security measures, including encryption
protocols and authentication mechanisms, ensuring the confidentiality and integrity of sensitive data.
Scalability is a key focus, ensuring the system can handle a vast volume of transactions and data as the
network expands. Extensive testing and validation procedures are within the project’s scope to guarantee
the reliability and effectiveness of the system under various scenarios.

Documentation, training, and support services for users and stakeholders also fall under the project’s
purview, ensuring seamless adoption and utilization of the blockchain-based anti-counterfeiting
solution. By encompassing these elements, the project strives to establish a comprehensive and
sustainable framework, setting new standards in the fight against counterfeit products.

Methodology

The system is designed to maintain comprehensive status records for products, encompassing
essential information such as the manufacturer, the current owner, and the history of ownership. Each
product is also associated with a timestamp that indicates when the product's status was last updated,
along with a unique QR code for easy access and verification.

In Stage 1, the product enrollment process begins with the manufacturer, who acts as the first owner
of the product. The manufacturer initiates a request to the administrator to add the product to the
blockchain network. Upon this request, a QR code is generated, serving as a digital identifier for the
product. The administrator then proceeds to enroll both the product and the manufacturer into the
network, thereby linking the QR code to the product's digital identity.

Stage 2 involves the shipping of the product to a distributor. After the manufacturer has dispatched
the product, the distributor receives it and utilizes the QR code for authentication. By scanning the QR
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code, the distributor updates the network with his details, including the change of ownership, timestamp,
and the date of receipt, thus maintaining an accurate record of the product's journey.

In Stage 3, the product is shipped from the distributor to a retailer. Upon receiving the product, the
retailer scans the QR code assigned to it using a QR code scanner. This action allows the retailer to
update the ownership details on the network, ensuring that the product’s history reflects the most recent
transaction.

Finally, Stage 4 encompasses the end-user authentication process. At the conclusion of the supply
chain, customers can take their purchased product and visit the designated website to upload the scanned
QR code. By doing so, customers gain access to detailed information about the product, tracing its
lineage from the manufacturer to the last retailer. This transparency empowers customers to make
informed decisions regarding their purchases, ensuring they know the authenticity and history of the
product before committing to a buy.

Literature review

This study, authored by [1] proposes a blockchain-based system aimed at combating the growing
issue of counterfeit products. The methodology involves utilizing blockchain technology to enable
manufacturers to add authentic product serial numbers directly onto a decentralized ledger. This
approach ensures that consumers can easily verify the authenticity of products before purchase.
However, a notable technical gap remains, as there is currently no effective method to validate the
authenticity of the serial numbers once they have been recorded on the blockchain.

In the research conducted by [2] a novel approach is introduced to enhance product verification
processes using blockchain technology. The authors focus on securing product details through the
implementation of a Quick Response (QR) code system, allowing consumers to scan and verify product
information conveniently. This methodology leverages the transparency and immutability of blockchain
to provide reliable data to end-users. However, the study identifies a technical gap, as it primarily relies
on web technologies such as Firebase, which may not fully address the inherent challenges of blockchain
integration.

Authored by [3] research explores a comprehensive methodology that combines multiple
technologies to enhance product identification. By integrating decentralized storage systems,
InterPlanetary File System (IPFS), Ethereum blockchain, and attribute-based encryption technology, the
authors aim to provide a robust solution to counterfeit issues. This multifaceted approach seeks to ensure
that only verified products are accessible to consumers. Nevertheless, the study highlights a significant
technical gap, as there is still no established mechanism to validate the authenticity of products recorded
on the blockchain.

In their research, [4] propose a decentralized application (D app) that utilizes blockchain technology
for detecting counterfeit products. The primary focus is on developing a user-friendly application that
can be implemented using Ethereum, providing a platform for consumers to verify the authenticity of
their purchases. This methodology emphasizes the benefits of decentralization in reducing counterfeit
risks. However, a critical technical gap is identified, as the reliance on mining processes often leads to
inefficient brute-force trials and errors, potentially compromising the application's effectiveness in real-
world scenarios.

127 A journal of the AMERICAN Journal of Engineering, Mechanics and Architecture Www. grnjournal.us



Proposed system

The prevalence of online shopping from faraway regions raises concerns about the potential for
obtaining fraudulent or counterfeit goods. Both the customer and the company's reputation are harmed
by this counterfeit product. This predicament is causing them to suffer significant losses. Before tackling
this issue, there is no correct answer. Due to the nature of easily duplicated barcodes, neither a guarantee
system nor a reliable method exist to differentiate between authentic and fake goods. Among new
technologies that have the potential to address this kind of issue, blockchain stands head and shoulders
above the rest. Using blockchain technology, we can trace and monitor shipments to ensure that
customers only get the correct product.

One of the primary goals of the initiative was to make it easier for consumers to tell if a product
they were buying was authentic or a knockoff. Using blockchain technology, we accomplish the task of
identifying counterfeit products in this suggested system. Gathering the most important product data
from all manufacturers and adding them to the blockchain network is the initial stage. Signing up and
giving them the right login credentials allows them to verify products. The product's primary owner is
the maker. With the gr code in hand, the manufacturer will approach the manager about adding the
product to the network. the watchdog

If the application is the real manufacturer, the product and manufacturer will be registered on the
network. The product's details are stated in encrypted text form in a smart contract that is created using
the product's unique QR code after it is captured on the network. A copy-sensitive digital image is
included inside the QR code to prevent its duplication.

The following phase involves the manufacturer sending the product to the distributor with the status
set to shipment. However, the ownership of the product will not be changed until both sides authorise
the purchase and sale. Upon mutual agreement of a joint venture, ownership of the enterprise will be
immediately transferred to the blockchain network through a smart contract upon payment. Customers
will now have access to the Android app, which they may use to scan the item's unique QR code. After
scanning the product, the scanner decrypts the text using the given algorithm, learns who the current
owner is and what the product was made of, and then decides whether or not to buy it.

Results and discussions

The proposed system, fortified by blockchain technology, stands as a paragon of efficiency in the
realm of supply chain management. Its effectiveness lies in its ability to introduce unprecedented levels
of transparency, ensuring that transaction histories are more visible and accessible than ever before.
Through the decentralized ledger system, every node in the network possesses a shared, immutable copy
of the documentation, eliminating the shadows of ambiguity.

Moreover, the system’s security measures surpass conventional record-keeping standards.
Transactions, once recorded, are practically impervious to tampering due to the consensus-driven
updating process inherent in blockchain networks. Unlike traditional paper-based procedures, this
technology eradicates the need for cumbersome third-party interventions, reducing the process
complexities significantly.
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Human errors, often a pitfall in manual systems, are mitigated, enhancing the accuracy of
transactions. This efficiency doesn’t just streamline operations; it instils confidence. By providing an
incorruptible, transparent, and swift platform, the proposed system revolutionizes supply chain
management, setting new benchmarks for reliability and effectiveness in combating counterfeiting.

The proposed system represents a paradigm shift in supply chain management, enabling seamless
interactions between manufacturers and suppliers through the incorporation of blockchain technology.
Unlike the existing systems, this innovative approach allows manufacturers and suppliers to add
transaction details to the blockchain independently, creating individual, tamper-proof blocks without
altering others’ data. The integration of smart contracts written in solidity, a programming language
designed for Ethereum-based blockchain applications, ensures the system’s robustness. To enhance the
efficiency and accuracy of this system, local testing on the ganache platform is conducted. By
configuring the host and port in the truffle-config.js file, the system is optimized for deployment and
testing within a controlled local network environment.

In stark contrast, the existing systems often rely on centralized databases and traditional paper-based
methods, which are susceptible to human errors, data manipulation, and security breaches. Unlike these
conventional systems, the proposed blockchain-based system eliminates the need for intermediaries,
facilitating direct, secure interactions between manufacturers and suppliers. Additionally, the
implementation of smart contracts ensures that agreements and transactions are automatically executed
when predefined conditions are met, minimizing the scope for disputes and errors.

In summary, the proposed system’s utilization of blockchain technology, smart contracts, and
rigorous testing methods presents a stark contrast to the limitations of existing systems. It offers
unparalleled transparency, security, and efficiency, making it a revolutionary solution in the realm of
supply chain management.

The implementation of the proposed blockchain-based anti-corruption system makes great progress
and changes the definition of supply chain management. Thanks to the interaction between
manufacturers and vendors, tamper-proof business information is securely locked in individual blocks,
ensuring transparency and authenticity. Smart contracts execute flawlessly thanks to solidity, automating
processes and reducing errors. Extensive local testing of the ganache platform confirmed the robustness
of the system and enabled the transition to real-world use.

The system builds trust among stakeholders by eliminating intermediaries and providing direct,
secure interactions. More importantly, the reliability of the project is emphasized by the carefully
controlled deployment process with Truffle’s data migration. Overall, the program has set new business
standards by ensuring safe, transparent, and efficient product management standards, increasing
customer confidence, restoring trust, and building the future of business.

In envisioning the future, the proposed system emerges as a groundbreaking solution that not only
curtails the alarming rates of counterfeiting but also fundamentally transforms the dynamics of consumer
trust. By ensuring the authenticity of branded goods, this system provides companies with a seamless
avenue to instil unwavering confidence in consumers, assuring them that their purchases are genuine.
This newfound trust acts as the cornerstone for fostering strong, enduring relationships between
manufacturers and customers, establishing a bond built on integrity and reliability. Moreover, the
implications of this trust transcend individual transactions; they ripple out into the broader
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socioeconomic fabric. A market free from counterfeit products not only bolsters consumer confidence
but also injects vigour into the economy. As consumers make purchases with certainty, businesses thrive,
leading to increased economic stability and growth. Furthermore, the system becomes a potent weapon
against corruption. Eliminating the circulation of counterfeit goods strikes at the heart of an illicit
industry often linked with corruption, ensuring a fair and transparent marketplace.

Looking forward, the potential of this system extends far beyond its current application. Its success
sets a precedent for the integration of blockchain technology into various sectors. The lessons learned
here can be extrapolated to fortify the realms of banking, healthcare, voting systems, and online
shopping, ushering in an era where fraud and deception find no refuge.

In banking, it can ensure the integrity of financial transactions; in healthcare, it can authenticate the
origin and quality of medicines and medical equipment; in voting systems, it can safeguard the sanctity
of elections; and in online shopping, it can guarantee the legitimacy of products. This system, therefore,
stands not only as a remarkable achievement in countering counterfeiting but also as a beacon
illuminating the path toward a future marked by trust, transparency, and integrity across diverse sectors
of society.

Conclusion

In conclusion, the implementation of blockchain technology in the proposed anti-counterfeiting
system marks a transformative milestone in supply chain management. Its decentralized nature ensures
that local suppliers are unable to manipulate or interfere with the verification process, guaranteeing the
authenticity of products. By enabling manufacturers and suppliers to store product details on the
blockchain, a tamper-resistant, consistent, and confidential environment is created, ensuring the security
and privacy of sensitive data. The system empowers customers with unprecedented transparency,
allowing them to access the comprehensive supply chain history of the product. This accessibility not
only fosters consumer confidence but also serves as an impregnable shield against counterfeit threats.
Customers, armed with the ability to verify the authenticity of their purchases, can make informed
choices, fostering trust in the market. Furthermore, this project’s use of blockchain technology not only
ensures the integrity of goods but also sets a new standard in data security and customer assurance. As
the global marketplace evolves, the adoption of such innovative solutions is paramount, heralding a
future where every product’s authenticity is irrefutable, and consumer trust is paramount. In essence,
this project not only secures transactions but also secures the trust of consumers, paving the way for a
more secure, transparent, and ethical market ecosystem.
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