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Optimized Blockchain-based KYC Verification:
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with Ethereum
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Abstract--- Know your customer (KYC) is the process of
confirming user identities and assessing business risks from
illicit activity. The manual KYC procedure is insecure, time-
consuming, and expensive. With Blockchain technology's
immutability, security, and decentralisation, such difficulties
can be solved. KYC legal provide blockchain-based KYC
verification by validating papers by a trustworthy network
participant. This paper proposes an Ethereum-based Optimised
KYC Blockchain system with symmetric AES encryption and LZ
compression.  The distributed ledger, cryptography,
compression algorithm, and blockchain technologies make this
system transparent, secure, efficient, and optimised. The
suggested method wuses Distributed Ledger Technology
(Blockchain technology) to reduce KYC verification costs for
institutions and speed up the process for clients. Our system is
superior to conventional techniques since each customer only
needs to be verified once, regardless of the number of
institutions they want to link to. Since we use the DLT, we can
securely communicate verification results with customers,
boosting transparency. We created a Proof of Concept (POC)
using the Ethereum API, websites as endpoints, and an android
app as front office to prove its viability and efficacy. Overall,
this strategy enhances customer experience, decreases costs,
and boosts customer on boarding transparency.

Keywords--- AES Encryption, Blockchain  System,
Distributed Ledger Technology, Homomorphic Encryption,
Compression Algorithm, Conventional Methods.

I.  INTRODUCTION

LOCKCHAIN technology eliminates the need for trusted

third parties, creating an environment where equal trust is
established between legitimate users. However, the
transparency aspect of blockchain poses a threat to practical
applications since every piece of information stored on the
blockchain is publicly available. Consequently, applications
that involve sensitive or private data requiring confidentiality
and security management are not well-suited for traditional
blockchain implementations [1]. Fully Homomorphic

Encryption (FHE) methods have not been widely considered as
end-to-end solutions for data security and privacy challenges.
By utilizing the Ethereum Blockchain as a model, this study
explores the feasibility and cost-effectiveness of integrating
optimized FHE techniques based on lattice cryptography. The
objective is to develop a novel and reliable system architecture
that enhances security and privacy protection [2-5]. Due to the
current limitations of blockchain, FHE computations are
executed off-chain, while on-chain users employ non-FHE-
based factors to perform instant ciphertext area calculations
once smart contracts are published on the blockchain. To
illustrate and compare platform evaluation results, a Vickrey
auction system is being developed based on FHE and
blockchain technology, ensuring that online auction prices
remain confidential. Smart contracts autonomously handle both
winner selection and fund distribution in real time [6-13].

Know Your Customer (KYC) is the process of identifying
and authenticating a consumer's identity while assessing their
intent in a business relationship [34-37]. Traditional manual
KYC procedures are fraught with inefficiencies, including
security vulnerabilities, cumbersome verification processes,
and high costs. Blockchain technology, with its immutability,
security, and decentralization, presents a viable solution to these
challenges. Existing market solutions like kycchain.com and
KYC.legal offer tools for verifying documents through a trusted
network, but they rely on external trusted entities rather than
leveraging the full potential of decentralized ledger technology
(DLT). This study proposes an improved KYC blockchain
framework based on Ethereum, incorporating proportional LZ
compression and AES encryption [38-41].

The proposed system integrates a distributed ledger for
transparency, cryptographic security for data protection,
compression algorithms for efficiency, and blockchain
functionalities for global optimization. By leveraging DLT, the
system reduces the costs associated with conventional KYC
authentication for organizations while significantly expediting
the verification process for customers [42-45]. Unlike
traditional approaches that require repeated verifications across
different institutions, the proposed system ensures that once a
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customer undergoes KYC verification, the results can be reused
across multiple institutions without redundant procedures. This
feature enhances efficiency and minimizes friction in customer
onboarding. The use of blockchain ensures that verification
results are securely and reliably shared with customers,
enhancing transparency. This approach employs Ethereum's
API to develop a proof of concept (POC), where web
applications serve as endpoints linked to a mobile application
for user interactions [46-51]. The feasibility and effectiveness
of this approach demonstrate its potential to transform the KYC
verification landscape. By reducing verification costs,
streamlining the onboarding process, and enhancing
transparency, this system significantly improves customer
experience while maintaining high security standards [52-59].

Blockchain technology fundamentally transforms the way
KYC verification is conducted by addressing key pain points
associated with traditional methods. The current system of
manual KYC verification requires financial institutions to
repeatedly verify a customer’s identity each time they establish
a new business relationship. This redundancy leads to increased
costs, delays, and inefficiencies [60-65]. Furthermore,
centralized databases used in traditional KYC processes are
prone to security breaches, putting sensitive customer
information at risk. The proposed blockchain-based solution
resolves these challenges by providing a tamper-proof,
decentralized, and immutable record of KYC verifications. The
integration of cryptographic techniques such as AES encryption
and LZ compression further enhances the system's efficiency
and security. AES encryption ensures that sensitive customer
data remains protected from unauthorized access, while LZ
compression reduces data storage and transmission costs. These
optimizations enable a seamless and cost-effective KYC
verification process, making it more scalable and accessible for
financial institutions [66-71].

Additionally, the use of smart contracts automates key
aspects of the KYC process, reducing human intervention and
associated risks. Smart contracts allow for the automatic
execution of verification procedures once predefined conditions
are met. For instance, when a customer submits their documents
for verification, the smart contract triggers the authentication
process, ensuring that only verified and authorized entities can
access the information [72-81]. This automation eliminates
manual errors and enhances the accuracy of the verification
process. Another advantage of the proposed system is its ability
to facilitate cross-institutional KYC verifications. In traditional
settings, customers must undergo separate KYC checks for each
financial institution they engage with. This repetitive process
not only creates inefficiencies but also results in higher costs for
both customers and institutions [82-87]. By implementing a
blockchain-based solution, a customer’s KYC credentials can
be stored on the blockchain and accessed by multiple
institutions with the customer’s consent. This reduces
redundancy, accelerates onboarding, and enhances customer
convenience [88-91].

The proposed solution also introduces an additional layer of
security by employing FHE techniques. Unlike traditional
encryption methods that require data decryption for processing,
FHE allows computations to be performed directly on

encrypted data [92-99]. This ensures that sensitive customer
information remains protected throughout the verification
process. FHE-based encryption enhances data privacy and
eliminates the risk of unauthorized access or data leaks.
However, due to the computational complexity of FHE, its
execution is performed off-chain to optimize performance and
efficiency [100-107]. On-chain computations rely on non-FHE-
based methods to conduct real-time ciphertext calculations,
ensuring seamless integration with existing blockchain
functionalities. Furthermore, the proposed system is designed
to comply with regulatory requirements and industry standards
[108-112]. Regulatory bodies worldwide impose strict KYC
and Anti-Money Laundering (AML) guidelines to prevent
financial crimes such as fraud and money laundering. By
leveraging blockchain technology, the system ensures
compliance with these regulations while maintaining
transparency and auditability. Financial institutions can access
an immutable record of KYC verifications, facilitating
regulatory audits and enhancing accountability [113-117].

To validate the effectiveness of the proposed system, a proof
of concept (POC) has been developed using Ethereum's API.
The POC includes a web-based interface for institutions and a
mobile application for customers. The web-based interface
enables institutions to initiate KYC verifications, while the
mobile application allows customers to submit their credentials
securely [118-124]. Once verified, customers receive a
cryptographic token that serves as proof of their KYC status.
This token can be presented to other institutions for seamless
onboarding without requiring redundant verifications. The
evaluation of the POC demonstrates significant improvements
in verification speed, cost reduction, and security. Traditional
KYC processes often take several days to complete due to
manual document checks and approvals. In contrast, the
blockchain-based system streamlines the process, reducing
verification times to minutes [125-126]. The elimination of
intermediaries further lowers costs, making KYC verification
more affordable for both institutions and customers. Overall,
this study presents a robust and efficient blockchain-based KYC
verification system that addresses the limitations of traditional
methods. By integrating blockchain, cryptographic security,
and FHE-based encryption, the proposed solution enhances
data privacy, reduces verification costs, and improves customer
experience. The system’s ability to facilitate cross-institutional
verifications further streamlines the onboarding process,
making it a viable alternative to conventional KYC procedures.
As blockchain technology continues to evolve, its application
in KYC verification has the potential to revolutionize the
financial industry, setting new standards for security,
transparency, and efficiency.

Il. LITERATURE SURVEY

Blockchain technology has emerged as a crucial tool for
establishing trust among members without relying on Trusted
Third Party Companies (TTPs). However, the transparency
aspect of blockchain poses challenges, as all transaction data is
openly accessible [14]. This openness becomes problematic for
applications requiring confidentiality and security, such as
those dealing with sensitive or private information. Traditional
encryption methods, including Metamorphic Encryption
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(MHE), fail to fully address these concerns, making Fully
Homomorphic Encryption (FHE) a promising solution [15].
This paper explores the feasibility and cost implications of
integrating an FHE-based lattice system into the Ethereum
blockchain to create a secure and anonymous framework. Due
to blockchain’s current limitations, FHE operations are
conducted off-chain, while on-chain users can request FHE-
based computations for encrypted data after publishing smart
contracts. To validate this approach, a Vickrey-based auction
system utilizing FHE and blockchain is developed, ensuring
confidentiality of bid prices while allowing smart contracts to
determine winners and transfer funds autonomously [16].

By leveraging cryptographic techniques, this system
ensures privacy without compromising the integrity and
reliability of computations. However, implementing a certified
homomorphic encryption system poses challenges due to its
complexity. In this study, a novel security concept is introduced,
integrating data confidentiality —with legitimacy in
homomorphic encryption [21]. The proposed system
incorporates both fully homomorphic and verifiable morphic
encryption, creating a certified scheme that meets stringent
security requirements. The model ensures protection against
plaintext attacks and maintains identity anonymity. Moreover,
it is compatible with diverse datasets, reducing computational
overhead [22]. A multisite verification system is developed to
enhance security and mitigate vulnerabilities associated with
traditional homomorphic  encryption schemes [23].
Homomorphic encryption allows computations on encrypted
data without decryption, making it ideal for applications such
as secure cloud computing. Recent advancements in this field
have led to various homomorphic encryption schemes,
including Certificateless Fully Homomorphic Encryption
(CLFHE). This research builds on previous CLFHE models,
ensuring semantic security based on Learning with Errors
(LWE) problems [24]. Two CLFHE schemes are proposed: one
securing data under an undefined oracle model and another
offering enhanced privacy in a standard cryptographic
framework. These schemes address anonymity concerns while
maintaining computational efficiency [25].

Brakerski-Fan-Vercauteren (BFV) homomorphic
encryption is widely used for its efficiency in polynomial
operations. To optimize its performance, this study develops
FPGA-based acceleration techniques. A hardware-accelerated
framework is implemented using the Xilinx Virtex-07 FPGA,
reducing latency by 7-12 times compared to pure software
execution [17]. The accelerator significantly enhances the
Simplified Statistics Library, supporting encryption and
decryption operations efficiently. By oftloading polynomial
computations to dedicated hardware, the system achieves
substantial speed improvements, making homomorphic
encryption more practical for real-world applications [18].
Another significant advancement in homomorphic encryption
involves Residue Number System (RNS) optimizations. Two
major RNS schemes, Bajard-Eynard-Hasan-Zucca (BEHZ) and
Halevi-Polyakov-Shoup (HPS), are analyzed for their
performance on CPUs and GPUs. Experimental results indicate
that the HPS variant outperforms BEHZ in multi-application
environments, demonstrating superior computational efficiency
[19]. The GPU-optimized implementation achieves a 51lms

processing time for homomorphic operations, making it twice
as fast as previous results. This advancement is particularly
beneficial for applications requiring deep computation layers,
such as neural networks and machine learning models [20].

Sedenion-based homomorphic encryption offers another
layer of security by mapping 16-dimensional vectors to
encrypted spaces. This approach enables multi-level
encryption, enhancing data confidentiality. The security of this
system is derived from solving multivariable quadratic
equations over bounded rings, making it resistant to post-
quantum attacks [28]. The proposed scheme utilizes Frobenius
auto-scaling to optimize encryption efficiency while
maintaining robustness. Unlike conventional encryption
systems, sedenion-based methods provide greater security,
making them suitable for applications requiring high levels of
confidentiality. Furthermore, the study investigates the
integration of Karatsuba’s algorithm into homomorphic
encryption systems. Traditionally, Fast Fourier Transform
(FFT) is employed to accelerate polynomial multiplications
[29]. However, Karatsuba’s algorithm provides an alternative
that reduces computational complexity without compromising
security. The hardware-accelerated implementation achieves a
23% reduction in processing time compared to FFT-based
methods, demonstrating its viability for homomorphic
encryption schemes. The FPGA-based accelerator enhances
Fan-Verkouteren homomorphic encryption, achieving a 5.05x
speedup for polynomial multiplications and 167.3x for iterative
operations [30].

Homomorphic encryption is crucial for privacy-preserving
state estimation in cyber-physical systems. This study proposes
an encrypted state estimator (ESE) leveraging homomorphic
encryption techniques. The approach ensures that sensitive
system parameters remain confidential while maintaining
accurate state estimations [31]. Hackers gaining unauthorized
access to communication channels cannot extract meaningful
information, as the encryption scheme effectively conceals
critical data. The proposed ESE model is validated through real-
world hardware implementations, demonstrating its
effectiveness in protecting system integrity. To address practical
implementation challenges, a hybrid encryption scheme
combining Fully Homomorphic Encryption (FHE) with
additively homomorphic techniques is introduced [32]. This
hybrid model balances security and computational efficiency,
allowing encrypted operations while preserving data privacy.
The system is optimized using block-level and region-level
flow techniques, improving clock frequency and enhancing
polynomial computations. The FPGA implementation of this
hybrid encryption scheme achieves significant speed
improvements, demonstrating its applicability in secure cloud
computing environments [33].

Homomorphic encryption offers a transformative approach
to data security, enabling computations on encrypted data
without decryption [27]. This study presents novel
methodologies for optimizing homomorphic encryption
through FPGA acceleration, RNS-based optimizations, and
hybrid encryption models. By integrating advanced
cryptographic techniques, these innovations enhance security,
efficiency, and scalability. Future research will explore further
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optimizations, including post-quantum cryptographic solutions
and enhanced FPGA architectures for real-time secure
computations [26].

I1l. METHODOLOGY

Requirements elicitation is the process of gathering
information regarding the requirements of a system. This
method is often referred to as "requirement collecting” in the
literature. Attempting to elicit specifications is challenging
because there is no absolute certainty that all user demands have
been captured simply by asking what the system should or
should not do. The system must fulfill the functional criterion
of performing what it was designed to accomplish. A functional
requirement specifies what a system should achieve, while non-
functional requirements define the constraints and conditions
under which the system will operate to achieve those goals.
These requirements together shape the foundation of a well-
defined system that meets user expectations while maintaining
efficiency and security. Incorporating a prototype of a
decentralized, time-stamped ledger into business and insurance
organizations' KYC processes can significantly streamline
operations by enabling quicker and more accurate real-time
data exchanges among multiple stakeholders. This facilitates
faster and more precise verification, reducing errors and
improving efficiency. Compared to conventional solutions, a
blockchain-based approach is preferable due to its immutable
ledger, ease of integration, and significantly lower operational
and infrastructure costs. By implementing blockchain,
businesses can ensure enhanced security, transparency, and
automation in their KYC processes, thus reducing the
complexities associated with traditional identity verification
methods.

A system’s functional requirements define the specific
operations and actions it must be capable of performing. These
requirements are typically documented in written descriptions
to ensure clarity and consistency. A blockchain-based KYC

Transaction

system introduces several crucial functionalities that enhance
efficiency and security. One major functional requirement is its
ability to minimize duplication in the rectification process while
enabling automated lodging of KYC details. This automation
has the potential to significantly reduce expenses for all parties
involved, from financial institutions to end users. Additionally,
the trusted workflow of KYC, powered by technological
innovation, provides distinct advantages to companies,
regulatory authorities, and consumers worldwide by offering a
secure and streamlined verification process. Another vital
aspect of the system is its use of one-way hash data formation,
which ensures that while a hash value can be generated from
plaintext content, it is computationally infeasible to reverse the
process and derive the original content from the hash. This
feature guarantees data integrity and security by preventing
unauthorized modifications or breaches. The blockchain's
tamper-resistant nature further strengthens this security
framework. The decentralized ledger structure ensures that
once data is recorded, it cannot be altered or erased without
network consensus, making the system highly resistant to fraud
or manipulation. This immutability ensures that all transactions
and identity verifications remain secure and traceable, fostering
trust among stakeholders.

The overall design of the system is structured to clearly
define the various entities involved and their interdependencies.
The high-level architecture establishes a framework that
integrates these entities into a cohesive and efficient ecosystem.
By utilizing blockchain’s decentralized nature, the system
ensures seamless interaction among users, verification
authorities, and service providers. The architecture is designed
to support real-time updates while maintaining data privacy and
security. Transactions recorded on the blockchain are
cryptographically secured, ensuring that only authorized
entities can access relevant details. This decentralized approach
eliminates the reliance on a central authority, reducing
bottlenecks and enhancing operational efficiency (Figure 1).
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The system's design also prioritizes scalability, ensuring that
as more users and organizations adopt the platform, its
performance remains optimal. The distributed nature of
blockchain enables multiple entities to interact without risking
data breaches or inefficiencies commonly associated with
traditional centralized systems. This enhances the reliability
and robustness of the KYC process, making it more efficient for
businesses and regulatory bodies. By leveraging smart
contracts, the system can automate various verification
processes, reducing the need for manual intervention and
expediting KYC approvals. This automation, combined with
blockchain’s inherent security features, ensures that the system
is both reliable and user-friendly. Overall, the integration of
blockchain into KYC processes presents a revolutionary
approach to identity verification and data management. The
system not only enhances security and efficiency but also
reduces operational costs and improves user experience. By
ensuring transparency, immutability, and decentralized control,
the proposed blockchain-based KYC system offers a future-
proof solution to the challenges associated with traditional
KYC methods.

IVV. RESULT AND DISCUSSION

Blockchain is a distributed network that offers flexibility
while ensuring privacy, security, and transparency. Unlike
traditional financial or business systems, blockchain does not
rely on a centralized intermediary to guarantee transactions.
Instead, it ensures that each transaction is individually secured
and verified through cryptographic mechanisms. The
compliance protocol, an essential part of any blockchain
network, has been recently integrated to strengthen security and
operational consistency. The consensus algorithm is the
fundamental process through which each node in the
blockchain network reaches an agreement on the current state
of the shared ledger. This synchronization method guarantees
that every newly added block represents an accurate version
that all participating nodes accept as valid.

One of the core objectives of the blockchain consensus
mechanism is to establish trust among unknown peers within a
distributed computing environment. Every node must
participate in this consensus approach to ensure that
transactions remain secure, verifiable, and immutable. The
consensus mechanism enables access to agreements,
partnerships, and equal rights for all network participants. By
ensuring a fair and transparent approach to transaction
validation, the algorithm plays a crucial role in the overall
functionality of blockchain networks. Strengthening these
networks and fostering trust is achieved through well-
coordinated strategies, making blockchain a reliable alternative
to conventional centralized systems. Various consensus
mechanisms, such as Proof of Work (PoW), Proof of Stake
(PoS), and Byzantine Fault Tolerance (BFT), have been
developed to enhance security, efficiency, and scalability within
blockchain frameworks. Understanding these mechanisms is

crucial to comprehending the trust model underlying

blockchain technology.

In addition to its role in digital transactions, blockchain
technology has applications in manufacturing and quality
assurance. A batch packaging log, for instance, plays a vital role
in ensuring compliance with Good Manufacturing Practice
(GMP) guidelines. This report is crucial as it documents the
packaging procedure of a batch and contains all the necessary
details required for GMP documentation. It serves as a
comprehensive record that tracks the journey of a lot from the
distribution phase to the dispatching phase, providing a step-by-
step guide that must be followed during the packaging process.
The batch packaging log includes real-time data from the
packaging process and serves as crucial evidence that all
batches have been correctly manufactured, inspected, and
validated by production and quality assurance teams.

Moreover, the batch packaging log provides detailed
activity records, indicating who performed each task and at
what time. This level of transparency ensures accountability
and traceability, both of which are fundamental in industries
where precision and compliance are essential. For chemical and
process manufacturers, a batch manufacturing record (BMR) is
an indispensable document. It helps maintain quality control,
ensures regulatory compliance, and provides insights into
production efficiency. The integration of blockchain technology
into batch manufacturing records can further enhance
transparency, security, and reliability by providing an
immutable and tamper-proof digital ledger for tracking
manufacturing processes. As blockchain continues to evolve, its
applications in manufacturing, healthcare, finance, and supply
chain management will further redefine data security and
operational efficiency across industries (Figure 2).

The primary system to be implemented focuses on
integrating human movements and actions into its framework.
This implementation is crucial as it enables the system to
understand user inputs and generate corresponding outputs. The
system responsible for capturing human interactions and
movements must be accurately configured to ensure that the
collected data leads to precise interpretations and subsequent
responses. The effectiveness of the system depends largely on
its ability to process inputs through various layers and generate
appropriate outputs based on the state of the system and the
components involved in the processing. The analysis of input
data occurs in a depth-wise manner, where pooling layers are
utilized to extract relevant features. In this process, sound
separation is performed using specialized sound filters at
different layers. The accuracy of the input processing is
influenced by the layer-wise thickness, which determines the
level of detail captured. Various layers of modulation contribute
to analyzing and separating the input data, leading to the
generation of an appropriate simulation of the required output.
This ensures that the system produces results that align with
expectations and meet the desired functional criteria.
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For individuals who are disabled or unable to perform physical

movements, such a system becomes particularly valuable. By
understanding the system's responses to different inputs, users
can interact with technology in a meaningful way. The system
processes and integrates the input, allowing users to
comprehend how their interactions influence the output. This is
essential for ensuring accessibility and wusability. The
compatibility algorithm used in the system plays a significant
role in selecting the next-generation miner, as seen in
blockchain technology. Bitcoin employs a Proof of Work (PoW)
compatibility algorithm, which is designed to solve complex
mathematical problems efficiently. The high computational
requirements for solving these problems make it necessary to
identify a nearby block mine to optimize processing. Proof of
Work remains a widely used consensus mechanism, though
alternative models have been explored for increased efficiency
and sustainability. Ethereum, for instance, has transitioned from
PoW to Proof of Stake (PoS) as part of its integration process.
In PoS, rather than solving computationally intensive puzzles,
the guarantor secures the system by staking a certain number of
coins. Once a block is proposed, all verifiers approve its
legitimacy. The staked amount influences the selection process,
ensuring that those with a higher stake have a greater
probability of being chosen to validate new blocks. This
approach incentivizes participants to act honestly, as their
economic investment is at risk. PoS reduces the need for
expensive hardware and high energy consumption, making it an
attractive alternative to traditional mining methods.

Proof of Burn (PoB) introduces a unique approach where
miners demonstrate their commitment by "burning" coins—
sending them to an inaccessible address. This process grants
them mining rights based on the number of coins they have
sacrificed. Although PoB offers an alternative to PoW, it has
been criticized for its inefficiency in resource utilization, as it
effectively destroys assets without direct utility. Despite this
drawback, PoB allows individuals to gain mining privileges
without competing in computational power. Variations of this
concept exist in blockchain implementations, each designed to
balance decentralization, security, and efficiency. Another
consensus mechanism, Proof of Capacity (PoC), enables miners
to utilize available disk space instead of computational power
or financial stakes. Participants with more storage capacity have
a higher chance of being selected to mine the next block and
receive a reward. In permissioned blockchain networks, this
mechanism can be particularly useful, as it distributes mining
rights based on resource allocation rather than computational
strength. The probability of block creation is adjusted
dynamically to ensure fairness among participants. To prevent
nodes from winning too frequently or producing blocks in rapid
succession, additional algorithms are integrated to regulate the
selection process. Various other compliance algorithms exist,
including Work Proof, Weight Proof, Validation Proof, and
Leased Stake Proof, each catering to different blockchain
applications and network structures.
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For blockchain platforms such as Ethereum, transaction
execution comes with a cost measured in gas. A Fully
Homomorphic Encryption (FHE) calculation requires a
substantial number of computational operations, resulting in
high costs. While blockchain offers robust security and privacy
features, the challenge lies in maintaining efficiency and
affordability. Addressing this issue requires innovative
approaches, particularly in protecting against quantum attacks.
Modern anti-quantum auction strategies leverage FHE to secure
online bidding processes within blockchain environments.
However, the current cost of implementing FHE-based auctions
remains a significant barrier, necessitating further optimization.
A critical concern in blockchain-based auction systems is
ensuring the confidentiality of secret keys. If a seller fails to
protect the secrecy of the bidding process, disputes may arise,
compromising the integrity of the auction. To mitigate this risk,
limitations can be placed on the number of online tenders
processed simultaneously. Additionally, implementing bidder
reputation scores, reward structures, and penalty mechanisms
can enhance trust within the system.

Our proposed paper introduces a scheme that integrates
FHE with Ethereum’s blockchain to achieve both
confidentiality and fairness. This framework ensures that
sensitive data remains protected while maintaining the integrity
of the bidding process. From a broader perspective, the
adoption of lattice-based FHE schemes provides robust post-
quantum security. These schemes rely on the hardness of the
Shortest Vector Problem (SVP), which remains challenging
even for quantum computers. This level of security ensures that
blockchain-based auction mechanisms remain resistant to
evolving threats posed by quantum computing advancements.
The integration of FHE and blockchain technology paves the
way for secure, transparent, and decentralized digital
interactions. While challenges such as computational overhead
and cost persist, continuous advancements in cryptographic
techniques and blockchain consensus mechanisms are driving
improvements. As these technologies evolve, they will further
enhance privacy, security, and efficiency in various
applications, including financial transactions, supply chain
management, and secure communications. By leveraging
blockchain’s decentralized nature and FHE’s encryption
capabilities, organizations can establish trustless ecosystems
that prioritize data security without compromising accessibility
or usability.

V. CONCLUSION

The blockchain-based resolution offers numerous
advantages, enabling seamless and secure information
exchange among trusted organizations while significantly
reducing operational costs. By implementing this approach, the
expense of developing a new resolution is minimized to just
19% during KYC handling, leading to substantial savings.
Integrating the KYC procedure establishes a standardized user
entry framework, making the process more efficient and cost-
effective. This standardization eliminates redundant
verifications, streamlining identity management across multiple
organizations. Furthermore, the implementation of blockchain
in KYC enhances security by leveraging its immutable ledger,
preventing unauthorized data modifications. This decentralized

approach ensures transparency, reducing the risks of fraud and
identity theft. Additionally, blockchain technology allows real-
time data sharing among relevant entities, accelerating the
verification process and enhancing user experience. The
concept of an artifact-strong code is introduced as a valuable
tool for testing and development. This adaptable framework
enables developers and organizations to experiment with new
ideas in a test environment before deploying them in real-world
applications. By refining and evolving the code, businesses can
improve efficiency, practicality, and overall effectiveness. The
open-access nature of this solution fosters innovation, as
interested parties can modify and optimize the system based on
their specific requirements. Overall, blockchain integration in
KYC presents a transformative solution, offering cost savings,
enhanced security, and increased operational efficiency. The
adoption of this approach not only simplifies identity
verification processes but also establishes a more reliable and
scalable framework for organizations handling sensitive user
data.
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