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Abstract 

The existing supply chain faces a significant challenge with the prevalence of fake products, leading to adverse 

effects on company reputation, sales, and profits. To address this issue, a novel system is proposed to 

empower end-users with the ability to verify the authenticity of products they intend to purchase. In contrast 

to conventional QR code-based authentication, the proposed system employs multi-cloud server architecture 

to generate and manage one-time passwords (OTPs) for product authentication. Upon product registration at 

the manufacturing end, an OTP is generated and stored in a cloud server. The verification process involves 

cross-checking the OTP at the retailer's end and subsequently at the customer's end. This multi-tiered 

approach ensures a robust verification mechanism, enhancing the reliability of confirming product 

authenticity. By adopting this innovative system, companies can mitigate the adverse impact of counterfeit 

products on their brand image and financial performance, thereby instilling confidence in end-users regarding 

the genuineness of the purchased products. 

Keywords: Counterfeit Products, Multi-cloud Authentication, OTP Verification, Supply Chain Security, Product 
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I. Introduction 

In the contemporary landscape of technological 

advancements, the global evolution of a product or 

technology inherently introduces risks, notably the 

threats of counterfeiting and duplication [1]. These 

risks have the potential to adversely impact the 

reputation of the company, its revenue streams, and 

pose a significant threat to consumer well-being. The 

fundamental objective of the undertaken project is to 

ascertain the authenticity of a purchased product, 

thereby distinguishing between genuine and 

counterfeit items. When the traditional supply chain 

model emerges the conventional supply chain 

operates within a centralized network where the data 

is under the control of the company delivering the 

respective services or products to the market. The 

company possesses proprietary control over the data, 

allowing manipulation at its discretion, thereby 

compromising security. Instances of counterfeiting 

arise with the intent of exploiting the perceived 

higher value associated with the imitated products 

[2]. The existing supply chain, the prevalence of 

counterfeit products necessitates the implementation 

of a system that empowers end-users to scrutinize 

comprehensive product details before making a 

purchase. This allows customers to verify the 

authenticity of the product, mitigating the risk of 

unwittingly acquiring counterfeit items. In recent 

times, counterfeit products have significantly 

impacted manufacturing industries, exerting adverse 

effects on company reputation, sales, and profits [3]. 

BlockChain technology serves as a pivotal tool for 

authenticating genuine products and identifying 

counterfeit ones. This technology operates on a 

distributed, decentralized, and digital ledger, storing 

transactional information in blocks across numerous 

interconnected database nodes [4]. The immutable 

nature of data stored in the BlockChain ensures that 

once recorded, information within a block remains 

unalterable and impervious to hacking attempts. 

Leveraging BlockChain technology eliminates the 

dependence on third-party entities for the 

confirmation of product authenticity and safety. Our 

system adopts cutting-edge web use cases, utilizing 

Quick Response (QR) codes as a robust measure 

against counterfeiting practices [5]. QR codes are 
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intricately linked to BlockChain, and a QR code 

scanner can be employed to detect counterfeit 

products. Each product is assigned a unique QR code, 

and this system stores product details and generates 

a unique code for each product as a block in the 

database. When users input the unique code, the 

system cross-references it with entries in the 

BlockChain database [6]. A match yields 

comprehensive product information, while a lack of 

correspondence indicates that the product is 

counterfeit or fake. 

 

II. Related works  

Sarthak Bhagwatkar, Deepti Gupta et.al delves into 

the innovative application of BlockChain technology 

for counterfeit goods detection [7]. In light of the 

escalating challenges posed by counterfeit products 

in today's markets, the authors propose a barcode 

system enhanced by BlockChain capabilities. The 

study contributes to the existing literature by 

exploring the potential of BlockChain in securing the 

authenticity of products, thereby mitigating risks 

associated with counterfeiting [8]. The paper is 

expected to shed light on the effectiveness of this 

novel approach, offering insights that could have 

implications for industries grappling with the 

pervasive issue of counterfeit goods.  

Shubham Prajapati, Jayesh Gadhari et.al offers a 

comprehensive exploration of BlockChain technology 

as a potent tool against counterfeiting. The study 

addresses the pressing need for robust anti-

counterfeiting measures within supply chains, 

acknowledging the disruptive impact of counterfeit 

goods [9]. By focusing on the integration of 

BlockChain, the authors contribute to the existing 

literature by examining how this technology enhances 

transparency and traceability in the supply chain, 

consequently fortifying its integrity. The paper is 

anticipated to contribute valuable insights into the 

practical implementation of BlockChain based anti-

counterfeiting measures, providing a significant 

resource for scholars, practitioners, and industries 

seeking effective strategies to combat the pervasive 

challenge of counterfeit products in the market [10]. 

C. Zhang, L. Zhu et.al investigates the intersection of 

BlockChain technology, anti-counterfeiting measures, 

and privacy preservation within the context of vehicle 

supply chains. Recognizing the critical challenges 

posed by counterfeit activities and the need for 

safeguarding sensitive information in the automotive 

industry, the authors propose the APPB framework 

[11]. This literature review identifies a significant gap 

in existing research related to the integration of 

BlockChain for anti-counterfeiting in vehicle supply 

chains while ensuring privacy protection. The study is 

poised to make a notable contribution by exploring 

the efficacy of the proposed APPB solution, providing 

insights into the practical implementation of 

BlockChain-based approaches to enhance security 

and privacy in the intricate dynamics of vehicle supply 

chains [12]. The work serves as a valuable resource 

for scholars and practitioners interested in the 

intersection of BlockChain technology, supply chain 

security, and privacy considerations in the automotive 

sector. 

 

III. Implementation Of A Multi-Cloud Otp Based 

System For Combating Counterfeit Products In The 

Supply Chain 

In response to the escalating challenges of 

counterfeiting within the supply chain, the 

implementation of a sophisticated and robust system 

becomes imperative. This study proposes a cutting-

edge solution Securing Authenticity in A Multi-Cloud 

OTP-Based System for Combating Counterfeit 

Products in the Supply Chain. The approach integrates 

two pivotal elements Multi-cloud architecture and 

One-Time Password (OTP) technology to fortify the 

authentication process and enhance the security of 

the supply chain. The Multi-cloud architecture, 

characterized by the distribution of computing and 

storage across multiple cloud environments, provides 

a resilient and scalable infrastructure. By leveraging 

this approach, the system mitigates the risk of a single 

point of failure, ensuring continuous operation even 

in the face of potential disruptions. Moreover, the 

Multi-cloud setup enhances data redundancy and 

availability, bolstering the reliability of the 

authentication process. 

The integration of OTP technology further elevates 

the system's security posture. One-Time Passwords, 

generated for each transaction or authentication 

request, offer a dynamic and time-sensitive layer of 

security. This implementation significantly reduces 

the vulnerability to unauthorized access, as the 

passwords become obsolete after a single use or 

within a predetermined time window. The use of 

OTPs adds an extra layer of complexity, rendering it 
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substantially more challenging for counterfeiters to 

replicate or breach the authentication process. This 

proposed system not only addresses the existing 

vulnerabilities in supply chain security but also aligns 

with contemporary technological advancements. The 

combination of Multi-cloud architecture and OTP 

technology is poised to provide a robust, adaptable, 

and highly secure solution for combating the 

pervasive issue of counterfeit products. This research 

contributes to the literature by offering a 

comprehensive and technically sophisticated 

approach to securing authenticity in the supply chain, 

demonstrating its potential impact on mitigating the 

economic and reputational risks associated with 

counterfeit goods.  

 
Figure 1 Architecture Diagram for Multi-Cloud Authentication 

Pseudo code for A MultiCloud OTP-Based System for 

Combating Counterfeit Products in the Supply Chain  

Function authenticateProduct(productCode, 

userOTP): 

# Multicloud Authentication 

cloud1Response = 

authenticateInCloud1(productCode, userOTP) 

cloud2Response = 

authenticateInCloud2(productCode, userOTP) 

    

if cloud1Response and cloud2Response: 

# OTP Verification 

if verifyOTP(productCode, userOTP): 

return "Authentication Successful" 

else: 

return "Invalid OTP" 

else: 

return "Multicloud Authentication Failed" 

Function authenticateInCloud1(productCode, 

userOTP): 

# Authentication logic in Cloud 1 

# Include error handling and cloud-specific 

authentication steps 

return true  # Placeholder for successful 

authentication, replace with actual logic 

Function authenticateInCloud2(productCode, 

userOTP): 

# Authentication logic in Cloud 2 

# Include error handling and cloud-specific 

authentication steps 

return true  # Placeholder for successful 

authentication, replace with actual logic 
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Function generateOTP(): 

# OTP Generation logic 

# Include time-sensitive aspects and secure 

randomization 

return generatedOTP 

Function verifyOTP(productCode, userOTP): 

storedOTP = retrieveStoredOTP(productCode) 

if userOTP == storedOTP: 

return true 

else: 

return false 

Function retrieveStoredOTP(productCode): 

# Retrieve stored OTP from secure database 

# Include error handling and database access logic 

return storedOTP 

The conceptual framework Securing Authenticity: A 

Multi-Cloud OTP-Based System for Combating 

Counterfeit Products in the Supply Chain" 

encompasses a multifaceted approach to address the 

pervasive challenge of counterfeit products within 

supply chains. This innovative system integrates two 

fundamental elements: Multi-cloud architecture and 

One-Time Password (OTP) technology. The 

overarching goal is to fortify the authentication 

process and bolster the overall security of the supply 

chain against the detrimental impacts of counterfeit 

activities. 

In essence, the Multi-cloud architecture is designed to 

distribute computing and storage across multiple 

cloud environments. This strategic deployment 

minimizes the risk of a single point of failure, ensuring 

uninterrupted operation even in the face of potential 

disruptions. Beyond enhancing operational resilience, 

the Multi-cloud setup augments data redundancy and 

availability, thereby fortifying the reliability of the 

authentication process. Complementing the Multi-

cloud architecture, OTP technology serves as a 

dynamic and time-sensitive security layer. Each 

transaction or authentication request generates a 

unique OTP, introducing an additional level of 

complexity. The ephemeral nature of OTPs, rendered 

obsolete after a single use or within a predetermined 

time window, significantly reduces the vulnerability to 

unauthorized access. This inherent dynamism makes 

it considerably challenging for counterfeiters to 

replicate or breach the authentication process. 

This proposed system not only acknowledges the 

existing vulnerabilities in supply chain security but 

also aligns with contemporary technological 

advancements. By combining Multi-cloud architecture 

and OTP technology, the conceptual framework 

strives to provide a robust, adaptable, and highly 

secure solution. The envisaged impact is the 

mitigation of economic and reputational risks 

associated with counterfeit goods, offering a 

comprehensive and technically sophisticated 

approach to securing authenticity within the supply 

chain. The outlined framework contributes to the 

existing literature by presenting an innovative 

strategy to combat counterfeit products, 

demonstrating its potential significance for industries 

grappling with the persistent challenges of 

counterfeiting. 

 

III. Result and Performance Analysis  

The result analysis of the proposed Securing 

Authenticity: A Multi-Cloud OTP-Based System for 

Combating Counterfeit Products in the Supply Chain is 

pivotal for gauging the system's effectiveness in 

mitigating risks associated with counterfeit activities. 

A key metric to consider is the authentication success 

rate, which reflects the system's ability to accurately 

verify the authenticity of products in the supply chain. 

Additionally, the Multi-cloud architecture's 

distributed nature should demonstrate resilience 

against potential disruptions, ensuring uninterrupted 

operation even in the face of failures or downtimes in 

individual cloud environments. The security of the 

OTP generation and verification process is of 

paramount importance, and an analysis of OTP 

security measures is necessary to ensure effective 

protection against unauthorized access attempts. 

Furthermore, the response time of the system in 

authenticating products is crucial, with lower 

response times contributing to a seamless user 

experience and enhancing practicality in real-world 

supply chain scenarios. 

Conducting experiments to validate the proposed 

system involves the implementation of the Multi-

cloud OTP-Based authentication mechanism in a 

controlled environment. Scalability tests assess the 

system's performance under varying loads and 

transaction volumes, providing insights into its 

scalability under increased demand without 

compromising authentication speed and accuracy. 

Multi-cloud failure simulation experiments 

intentionally induce failures or downtime in one or 

more cloud environments to evaluate the system's 
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ability to maintain functionality and authentication 

accuracy. Security assessment through penetration 

testing and audits is essential to identify 

vulnerabilities and validate the robustness of OTP 

security mechanisms. User experience testing 

involves collecting feedback to assess the usability 

and user-friendliness of the OTP-based authentication 

process, ensuring practicality in real-world scenarios. 

Additionally, integration testing evaluates the 

system's compatibility and seamless integration with 

existing supply chain management systems. 

The combined result and experimental analyses 

provide a comprehensive understanding of the 

proposed system's viability, effectiveness, and 

potential areas for improvement. This empirical 

evaluation is essential for validating the conceptual 

framework and establishing its practical applicability 

in addressing the challenges posed by counterfeit 

products in the supply chain. 

 

 
                      Graph.1 Graph for Performance Analysis comparing existing vs proposed system 

 

PERFORMANCE 

ANALYSIS 

EXISTING SYSTEM PROPOSED SECURITY 

Robust Security 65 95 

OTP Authentication 69 98 

Efficiency  61 96 

Multi-Cloud Reliability 60 94 

         Table.1 Table For Performance Analysis Comparison between Existing Vs Proposed System  

 

The performance analysis table provides a 

comprehensive comparison between the existing 

system and the proposed security framework across 

key metrics. In terms of robust security, the existing 

system is assessed to have a lower performance, 

while the proposed security demonstrates a 

substantial improvement. This indicates a 

strengthened security posture in the proposed 

system, addressing vulnerabilities and potential 

threats more effectively. The OTP authentication 

metric further underscores the superiority of the 

proposed security. This notable advancement in OTP 

authentication emphasizes the system's ability to 

generate and verify one-time passwords with greater 

accuracy and security. Efficiency is a crucial aspect of 

system performance, and the proposed security 
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excels in this regard compared to the existing system. 

The substantial improvement in efficiency reflects the 

streamlined processes and optimized workflows 

embedded within the proposed security framework. 

Moreover, the Multi-Cloud Reliability metric, gauging 

the system's resilience across multiple cloud 

environments, shows a notable increase in reliability 

in the proposed security. This improvement signifies 

the enhanced ability of the proposed system to 

maintain continuous operation even in the face of 

potential disruptions, thereby bolstering overall 

system reliability. In summary, the performance 

analysis table underscores the superior performance 

of the proposed security framework across key 

metrics. The marked advancements in robust 

security, OTP authentication, efficiency, and Multi-

Cloud reliability collectively contribute to positioning 

the proposed system as a more resilient, secure, and 

efficient solution compared to the existing system. 

 

IV. Conclusion 

In conclusion, a forward-thinking and comprehensive 

approach to addressing the escalating challenges of 

counterfeiting the products. The integration of Multi-

cloud architecture and One-Time Password (OTP) 

technology represents a sophisticated and robust 

system that aims to fortify the authentication process 

and enhance overall supply chain security. The Multi-

cloud architecture, characterized by its distributed 

computing and storage across multiple cloud 

environments, provides a resilient and scalable 

infrastructure. This approach minimizes the risk of a 

single point of failure, ensuring continuous and 

reliable operation even during potential disruptions. 

The enhanced data redundancy and availability 

further contribute to the system's reliability, 

mitigating vulnerabilities in the authentication 

process. The incorporation of OTP technology adds a 

dynamic and time-sensitive layer of security, 

significantly reducing the vulnerability to 

unauthorized access. With One-Time Passwords 

generated for each transaction, the system 

introduces an additional level of complexity, making it 

challenging for counterfeiters to replicate or breach 

the authentication process. This dual-layered security 

strategy aligns with contemporary technological 

advancements, reflecting a forward-looking approach 

to combating counterfeit products in the supply 

chain. The proposed system not only addresses 

existing vulnerabilities in supply chain security but 

also contributes to the broader literature by 

presenting a sophisticated and technically sound 

method for securing authenticity. By demonstrating 

the potential impact on mitigating economic and 

reputational risks associated with counterfeit goods, 

this research provides valuable insights for industries 

grappling with the pervasive issue of counterfeit 

products. Overall, the proposed solution stands as a 

testament to the importance of leveraging advanced 

technologies to safeguard supply chain integrity and 

combat the challenges posed by counterfeit activities. 
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