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Abstract: Counterfeit products pose a significant threat to both consumers and businesses.
Blockchain technology, with its decentralized and immutable nature, offers a promising solution to
combat this issue. This paper proposes a blockchain-based system for detecting fake products,
aiming to enhance transparency, security, and trust within the supply chain. By leveraging smart
contracts and cryptographic techniques, the system ensures the authenticity of products
throughout their lifecycle, from manufacturing to consumption. The proposed system provides a
robust mechanism for tracking product origins, verifying manufacturing processes, and detecting
any irregularities or tampering attempts. This research explores the design, implementation, and
evaluation of the proposed blockchain-based system, demonstrating its potential to significantly
mitigate the impact of counterfeit products and safeguard consumer interests. Additionally, the
blockchain-based system can be integrated with other technologies such as IoT and Al to further
enhance its capabilities. 10T devices can be used to collect real-time data on product conditions
and track their movement, while Al algorithms can analyze this data to identify potential anomalies
and fraudulent activities. By combining these technologies, the system can provide a
comprehensive and reliable solution for detecting and preventing counterfeit products.

Keywords: Block-Chain Technology, Block-Chain Application, Fake Prodction Detection, Smart Fake
Prduction Detection.

. INTRODUCTION

The global development of a product or technology always comes with risk factors such as
counterfeiting and duplication, which can affect the company's name, company revenue, and
customer health. There are so many products that exist in the supply chain. To ensure that the product
is real or fake. Because of counterfeit or fake products manufacturers facing the biggest problem and
huge losses. To find the genuineness of the product we can use blockchain technology.

Blockchain is an arrangement of recording information that makes it troublesome or hard to change,
hack, or cheat the framework. A blockchain is essentially a computerized record of transactions that
is duplicated and distributed across the entire network of PC systems on the blockchain. Each block in
the chain contains multiple transactions, and every time a new transaction occurs on the blockchain,
a record of that transaction is added to every participant’s record. The decentralized database
managed by the number of participants is known as Distributed Ledger Technology (DLT). Blockchain
is a type of DLT in which transactions are recorded with an immutable cryptographic signature called
a hash.
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Blockchain technology helps to solve the problem of counterfeiting a product. Blockchain technology
is more secure. Once the product is stored on the network hash code is generated of that product and
it is possible to maintain all transaction records of the product and its current owner as a chain will be
created for that product transactions. All the transaction records will be stored in the form of blocks
in the blockchain. In the proposed system we are assigning a generated QR code to a particular
product and the end customer can scan that QR code to get all information about that product. After
scanning the QR code we can identify that the product is real or fake. A blockchain is a distributed
database or ledger that is shared among the nodes of a computer network. As a database, a blockchain
stores information electronically in digital format. Blockchains are best known for their crucial role in
cryptocurrency systems, such as Bitcoin, for maintaining a secure and decentralized record of
transactions.

A blockchain is a distributed database or ledger that is shared among the nodes of a computer
network. As a database, a blockchain stores information electronically in digital format. Blockchains
are best known for their crucial role in cryptocurrency systems, such as Bitcoin for maintaining a
secure and decentralized record of transactions. The innovation with a blockchain is that it guarantees
the fidelity and security of a record of data and generates trust without the need for a trusted third
party.

One key difference between a typical database and a blockchain is how the data is structured. A
blockchain collects information together in groups, known as block that hold sets of information.
Blocks have certain storage capacities and, when filled, are closed and linked to the previously filled
block, forming a chain of data known as the blockchain. All new information that follows that freshly
added block is compiled into a newly formed block that will then also be added to the chain once filled.

Genesis Block ng CD
Data: "Good Da;’" Data: "Thursday™ Data: "?ing-‘&r'pri!‘ci"'
Previous Hash: 000000000 Previous Hash: 0234ABED4 Previous Hash: A4CE23847
Hash: 0234ABED4 Hash: A4CE23847 Hash: F2384TDEG

Figure 1: Block-Chain Structure

Blockchain technology has several notable features that set it apart from traditional databases. One
of these is its decentralized nature. Instead of relying on a central authority to validate and store data,
blockchains use a distributed network of nodes, each maintaining a copy of the entire ledger.
Transactions are verified through consensus mechanisms, such as Proof of Work (PoW) or Proof of
Stake (PoS), ensuring that all copies of the ledger remain synchronized and tamper-proof. This
decentralization makes blockchain highly resistant to censorship, fraud, or unauthorized alterations,
enhancing trust and transparency in the systems that utilize it.
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Another key characteristic of blockchain is its immutability. Once data is added to a block and the
block is sealed into the chain, altering the information becomes extremely difficult. Changing a single
piece of data in one block would require re-computing the hash for that block and all subsequent
blocks, a process that would need the consensus of the majority of the network's nodes. This
immutability is a critical feature for applications like financial transactions, supply chain tracking, and
identity management, where maintaining the integrity of records is paramount.

Il. LITERATURE REVIEW
"Blockchain Technology for Counterfeit Prevention and Detection in Supply Chains" by A. Dorri, M.
Steger, S. S. Kanhere, R. Jurdak, and A. G. Dorri: This paper discusses the use of blockchain technology
for counterfeit prevention and detection in supply chains. It explores how blockchain can enable
secure and transparent tracking of products along the supply chain, making it difficult for counterfeit
products to enter the market [1].
"Combating Counterfeit Products with Blockchain Technology: A Systematic Literature Review" by J.
Fan, B. Xu, S. Xu, X. Zou, and Y. Yu: This paper presents a systematic literature review of existing
research on using blockchain technology for combating counterfeit products. It provides an overview
of the state-of-the-art techniques and approaches in this area, including various blockchain-based
solutions, such as product traceability, anti-counterfeiting labels, and supply chain visibility [2].
"Blockchain-Based Anti-Counterfeiting Techniques for the Internet of Things" by A. Karafiloski and T.
Mishev: This paper focuses on the application of blockchain-based anti-counterfeiting techniques for
the Internet of Things (loT) devices. It presents various approaches for using blockchain to prevent
counterfeit 10T devices, including the use of cryptographic techniques, product registration, and
immutable records on the blockchain [3].
"Combating Counterfeit Products in Online Marketplaces using Blockchain Technology" by P.
Bhattacharya, N. Sarkar, and B. Roy: This paper proposes a blockchainbased approach for combating
counterfeit products in online marketplaces. It presents a system architecture that blockchain to
ensure transparency, traceability and authenticity of products in online marketplaces, reducing the
risks of counterfeit products being sold to consumers [4].
"Blockchain-based Product Authentication Framework with Public Verifiability and Data Privacy for
Anti-counterfeiting in l1oT" by A. Vora, V. Shah, and S. Modi: This paper presents a blockchain-based
product authentication framework for anti-counterfeiting in the Internet of Things (loT). It proposes a
system that uses blockchain to ensure data privacy, public verifiability, and product traceability,
making it difficult for counterfeit products to infiltrate the supply chain [5].
"Using Blockchain for Supply Chain Management in the Food Industry" by R. Xu, B. Chen, and J. Du:
This paper explores the use of blockchain for supply chain management in the food industry, including
the detection and prevention of counterfeit food products. It discusses how blockchain can enable
traceability, transparency, and accountability in the food supply chain, reducing the risks of counterfeit
food products entering the market and posing health hazards to consumers [6].
"Detecting Counterfeit Products in Online Marketplaces using Blockchain and Machine Learning" by
K. Shah, K. Patel, N. Jain, and S. Modi: This paper presents a novel approach for detecting counterfeit
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products in online marketplaces using blockchain and machine learning techniques. It proposes a
system that combines blockchain-based product traceability with machine learning algorithms to
identify counterfeit products based on their patterns.[7].

"Blockchain-Based Traceability for Anti-Counterfeit in Supply Chains" by Xu et al. (2019): This study
proposes a blockchain-based traceability system to enhance supply chain transparency and detect
counterfeit products. The authors present a framework that utilizes blockchain to record and verify
product information at each stage of the supply chain, ensuring the authenticity of products and
preventing counterfeit goods from entering the market [8].

lll. ARCHITECTURE & WORKING

The worldwide improvement of an item or innovation consistently accompanies hazard factors, for
example, forging and duplication. Forging items can influence the organization's name and the client's
wellbeing. Presently days discovery of phony item is the greatest test. Fake items are causing a
significant impact on the organization and the client's wellbeing. Hence, item creators are confronting
enormous misfortune.

India and different nations are battling such fake and fake items. In the proposed framework, the
framework produces QR codes utilizing Blockchain innovation. This innovation stores exchange
records in blocks. These squares are secure and difficult to access and change the data from it. By
utilizing a QR code we can recognize the fake item.

Manufacturer Customer

Registratration l
QR code Scanner
Application

DATABASE i
Login Scan QR

| ¢

Add Product
l Blockchain Network

View Product J l

¥

Generate QR code

invalid APPROVED
Product

Figure 2: Proposed System Architecture

MANUFACTURE END:

The company after verification of mail Id for registration and authentication purpose. They can login
to the system and add new product/item, upload the product details with system generated QR code
which stores all the details of the products. Serializing the QR code is also advised for more security
and to keep track of the product.
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Figure 3: Manufacture End
CUSTOMER END:

Customer has to register/login with email ID and password. After the completion of user
authentication, the product initiates with scan button to scan QR code of the product. Here user is
customer who wants to confirm whether the product is legit or not. The unique scanned code from
the customer will be compared with the code produced by the manufacturer in blocks. Then the user
will be notified with authenticity of the product.

THENTIC
RODUCT \

RETAILER END:

The retailer end of the system is designed to provide an intuitive, user-friendly interface for easy
management of product listings, inventory, and customer orders. Retailers can seamlessly add,
update, or remove products from their catalog, track real-time inventory levels, and process customer
orders with efficiency. With integrated payment processing, shipment tracking, and analytics
dashboards, the retailer end ensures smooth operations and helps businesses make informed
decisions. The goal is to provide retailers with a centralized platform that enhances their workflow
and improves the customer experience.

Content from this work may be used under the term of the Creative Commons Attribution-Non-commercial (CC BY-NC) 4.0 licence. This
license allows refusers to distribute, remix, adapt, and build upon the material in any medium or format for non-

commercial purposes only, and only so long as attribution is given to the creator. Any further distribution of this
BY NC work must maintain attribution to the creators. © copyright at IJIRID. DOI: 10.5281/zenodo.14215298 514



http://www.ijirid.in/

ISSN (Online): 2583-648X

International Journal of Ingenious Research, Invention and Development
An International, High Impact Factor, Double-Blind Peer-Reviewed, Open-Access, Multidisciplinary Online Journal

Volume 3 | Issue 5 | October 2024

www.ijirid.in

Figure 5: Retailer End

DISTRIBUTOR END:

Distributors can ensure the integrity of the products they handle by verifying their authenticity at each
transfer point. The system can integrate with tamper-evident packaging solutions, ensuring that
products remain untouched during transit. If any irregularities are detected in the product's
movement or status, distributors receive instant notifications to take corrective action.

-

¢ (] /—‘f

Figure 6: Distributor End

IV. APPLICATION

1. Pharmaceutical Industry: The pharmaceutical industry faces significant challenges due to
counterfeit drugs and medications, which pose serious risks to public health. Blockchain-based
systems provide an effective solution by enabling the verification of medication authenticity and
preventing counterfeit drugs from entering the supply chain. This technology ensures that
patients receive genuine and safe pharmaceuticals while strengthening trust in healthcare
providers and manufacturers.

2. Luxury Goods Industry: Counterfeit luxury goods can tarnish the reputation of luxury brands and
impact their financial performance. Blockchain technology offers a way to combat this issue by
providing a secure and transparent method to verify the authenticity of luxury items. Customers
can trace the origins and ownership of these products, gaining greater confidence in their
purchases and helping brands maintain their value and credibility.
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3. Food Industry: Food fraud, including mislabeling and adulteration, is a growing concern globally.
Blockchain-based systems enhance food safety by tracing the origin of food products, verifying
their authenticity, and ensuring compliance with regulatory standards. This transparency allows
consumers to make informed choices and fosters trust in the food supply chain, benefiting both
producers and buyers.

4. Consumer Electronics Industry: The risk of counterfeit electronics is a persistent issue for
manufacturers and consumers alike, as fake products can compromise safety and quality.
Blockchain technology addresses this by enabling the verification of electronics’ authenticity.
Manufacturers can track products throughout their lifecycle, while consumers gain assurance
that they are purchasing genuine and reliable devices.

5. Automotive Industry: Counterfeit automotive parts pose severe risks to drivers and passengers,
jeopardizing vehicle safety and performance. Blockchain systems offer a robust solution by
verifying the authenticity of automotive components and ensuring they meet regulatory
standards. It improves safety on roads while protecting reputation of automakers and suppliers.

6. Healthcare Industry (Beyond Pharmaceuticals): Counterfeit medical devices and surgical
equipment threaten patient safety and erode trust in healthcare systems. Blockchain provides a
reliable method to authenticate these critical tools, ensuring they are genuine and certified. By
improving the traceability of medical equipment, blockchain enhances the quality of healthcare
and safeguards patients.

7. Fashion and Apparel Industry: Counterfeit clothing and accessories dilute the value of fashion
brands and mislead consumers. Blockchain-based solutions can trace the journey of garments,
from raw materials to finished products, providing transparency and authentication. This reduces
the risk of counterfeit products while empowering consumers to make ethical and informed
purchases.

8. Art and Collectibles Industry: Fake art and collectibles undermine market integrity and deceive
buyers. Blockchain technology establishes a tamper-proof digital record of provenance for each
piece, ensuring a verifiable history of ownership and authenticity. This innovation enhances trust
in the art market and protects both artists and collectors.

9. Aerospace Industry: The aerospace industry faces critical safety risks from counterfeit
components used in aircraft manufacturing. Blockchain technology ensures the traceability of
every part, verifying compliance with stringent safety and quality standards. This reduces risks
and enhances the reliability of aerospace systems.

10. Energy Industry: Counterfeit components in energy systems, such as wind turbines and solar
panels, can lead to inefficiencies, safety hazards, and economic losses. Blockchain technology
enables the traceability and verification of these components, ensuring their authenticity and
quality. This contributes to safer and more efficient energy systems.

11. Retail and E-commerce: Online marketplaces are vulnerable to the widespread sale of
counterfeit products. Blockchain technology can be integrated into e-commerce platforms to
provide real-time product authentication. This enables consumers to verify the legitimacy of their
purchases, fostering trust in online shopping and protecting retailers' reputations.
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V. CONCLUSION
The proposed system is useful for the customer to detect fake products in the supply chain. Customers
can scan QR codes assigned to a product and can get all the information like Product details, based on
which end-user can check whether the product is genuine or not. The benefits of using blockchain
technology for fake product detection are numerous. First, it helps to prevent fraud by making it
difficult for counterfeiters to produce fake products. Since every product has a unique identifier, it
becomes easy to detect fake products in the market. This can help protect consumers from buying
counterfeit goods, which can pose serious health and safety risks. blockchain technology has the
potential to revolutionize the way we detect fake products.
By creating a transparent system for tracking the product's journey, it becomes easy to verify the
product's authenticity and prevent fraud. The benefits of using blockchain technology for fake product
detection include preventing fraud, providing transparency and traceability in the supply chain, and
building trust among consumers. While there are still some challenges to overcome, such as the cost
of implementing blockchain technology, the potential benefits make it an attractive option for
companies looking to improve their supply chain security and protect their customers from fake
products.
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