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Abstract—The project aims to create a decentralized
marketplace for NFTs, providing a transparent and secure platform
for users to buy, sell, and manage digital assets. Built on the
Ethereum blockchain, the marketplace supports NFTs representing
various digital collectibles, including artwork, music, and virtual
goods. By leveraging smart contract technology, along with the ERC-
721 and ERC-1155 tokens, the platform guarantees verifiable
ownership and seamless transactions. Smart contracts automate
critical operations such as payments, royalty distribution, and
metadata protection, ensuring a decentralized and trustless system.
To enhance user experience, the marketplace features an intuitive
interface designed with React and Node.js for frontend and backend
respectively, and Web3.js managing blockchain interactions. This
design ensures efficient NFT minting, listing, and transactions while
maintaining security and ease of use. By making blockchain-based
ownership more accessible, this marketplace empowers creators
with greater control over their digital assets and fosters an active
community of artists and collectors. Through this initiative, the
project bridges the gaps between traditional and digital economies,
promoting the widespread adoption of NFT technology.
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l. INTRODUCTION

The rise of non-transparent tokens (NFTS) has significantly
changed the way digital assets are created, obsessed and
exchanged. NFTs are unique digital elements available on
blockchains, allowing content creators to present their work
in a verifiable and manipulated way. For a long time, the digital
art industry has to address issues of copyright violations,
counterfeiting and authentication. However, blockchain
technology has introduced a decentralized framework that
enhances digital properties and ensures safety and
transparency for creators and collectors.

The NFT Marketplace project builds upon these technological
advancements by offering an accessible platform for users to
create, trade, and manage NFTSs. Utilizing Ethereum’s ERC-721
and ERC-1155 token standards, the platform streamlines the
minting and transfer of digital assets. The system consists of a
web-based interface with a React.js frontend and a Node.js
backend, while blockchain interactions are efficiently handled
through Web3.js. This setup enhances usability by providing a
secure and intuitive experience for both seasoned blockchain
enthusiasts and newcomers.

The central goal of this NFT market is to create an integrated
platform that allows individuals to easily interact with NFTs
regardless of their technical knowledge. By simplifying the
process for artists and various collectors, the project promotes
a dynamic online ecosystem where creators can present their
work, allowing buyers to explore and acquire their own digital
assets. The initiative aims to bridge the gap between the

traditional arts market and the developing digital economy,
fostering the widespread adoption of NFT technology while
simultaneously ensuring a seamless and efficient user
experience for global audiences.

Il LITERATURE REVIEW

This literature survey examines the development of NFT
marketplaces, focusing on three significant advancements in
blockchain technology. Each study introduces unique
approaches and technological improvements that contribute to
the security, efficiency, and overall functionality of NFT trading
platforms.

The first study highlights the importance of social interaction in
NFT creation, trading, sharing, and selling. It utilizes the
Ethereum blockchain to ensure security, incorporates Metamask
for handling transactions, and employs Thirdweb for smart
contract management, creating a decentralized trading
experience. Additionally, technologies such as Next.js, Tailwind
CSS, and Sanity.io are integrated to enhance user experience and
optimize platform performance. [1]

The second study introduces a design that facilitates transactions
across various blockchain networks. This system enables users to
purchase NFTs using different ERC-20 tokens, increasing
flexibility and improving accessibility in the digital marketplace
by supporting multiple cryptocurrencies. [2]

Finally, the third study examines the structural aspects of the NFT
market and discusses the NFTMénz process. This includes a list
of distributed applications (DAPPs) with Web3 letterbags and
links, storage of metadata in IPF, generation of transparent
metadata IDs, and a list of NFTs for sale. The study highlights how
NFTs can improve the reliability of digital assets and create new
revenue streams for creators by linking digital assets to
blockchain accounts. Additionally, we will consider increasing
the adoption of NFTs in industries such as education, fashion and
sports.[3]
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M. PROBLEM STATEMENT
Given the current limitations in existing NFT marketplaces, the
project aims to address the following problem statement: "To
develop a user-friendly NFT marketplace that enables artists
and collectors to create, buy, and sell NFTs securely and
efficiently, while ensuring transparency, accessibility, and a
seamless user experience through blockchain technology.”

V. PROPOSED DESIGN
This model ensures a smooth user experience for minting,
listing, and trading NFTs on the marketplace. By leveraging
smart contracts written in Solidity, the platform facilitates
secure and transparent transactions. Blockchain guarantees a
decentralized, tamper-proof environment, ensuring trustless
NFT ownership and trading.
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Fig. 4.1. Proposed Model

4.1 User Interface

The Ul is the front-end of the NFT marketplace, to help users
browse, list, buy, and sell NFTs. It provides an intuitive design,
search functionality, filters, and NFT previews. The Ul
integrates with the backend server to fetch real-time data,
ensuring a seamless experience. Wallet connections, bidding
systems, and user profiles are also managed here.

4.2 Backend Server

The backend handles marketplace logic, processes user
requests, and interacts with the Ethereum blockchain. It
manages user authentication, NFT listings, and transactions,
ensuring data integrity. APls connect the Ul to blockchain
services, providing a fast and secure bridge between on-chain
and off-chain operations.

4.3 Ethereum Network

The blockchain network where NFTs are stored and traded. It
ensures transparency, security, and decentralization by
recording every NFT transaction. Smart contracts handle NFT
minting, ownership transfers, and royalties for creators.
Ethereum ensures tamper-proof records, making the
marketplace trustless and efficient for users. Gas fees are
required to execute transactions securely.

4.4 User Wallet

A digital wallet like MetaMask enables users to store, send, and
receive NFTs and cryptocurrencies. It securely manages private
keys, allowing users to sign transactions and verify ownership.
The wallet connects to the marketplace for seamless purchases,
ensuring users have full control over their assets without relying
on intermediaries.

4.5 Payment Gateway Processing

This system facilitates transactions, supporting crypto payments
and fiat-to-crypto conversions. It integrates with services like
MoonPay or Wyre, allowing users to purchase NFTs without pre-
owned crypto. Secure payment processing ensures fraud
prevention, compliance with financial regulations, and smooth
transactions across various digital currencies.

4.6 Database

An off-chain storage system for non-blockchain data, including
user profiles, transaction history, and NFT metadata. While NFTs
exist on-chain, the database optimizes performance by managing
user preferences, caching data, and providing a faster experience.
It helps reduce blockchain congestion while maintaining essential
marketplace functionalities.

V. METHODOLOGY & PROCEDURE USED

Methodology-

The Ethereum-based NFT platform follows a well-defined
approach for creation and management of decentralized asset:
1. Frontend Development: A user-friendly interface was designed
using React.js to enable effortless NFT minting, display, and
exchange. Wallet integration with providers like MetaMask,
facilitated through Web3.js, ensures smooth interaction with the
blockchain.

2. Backend APl Development: The backend infrastructure was
built using Node.js as well as Express.js to establish API
connections between the frontend and the Ethereum blockchain.
These APls streamline processes such as NFT creation, user
authentication, and transaction handling.

3. Smart Contract Development: Solidity-based smart contracts,
adhering to ERC-721 and ERC-1155 standards, were developed to
facilitate NFT minting, ownership transfers, and advanced
marketplace functionalities, including auction systems and
royalty mechanisms.

4. Decentralized Storage Integration: IPFS was incorporated for
NFT metadata storage and associated media files. This ensures
secure and decentralized asset accessibility without reliance on
centralized servers.

5. Testing and Deployment: Before launching on the Ethereum
Mainnet, smart contracts underwent rigorous testing on
Ethereum testnets like Rinkeby and Goerli to assess security and
performance.

6. Safety Testing: A comprehensive security assessment was
conducted including extensive testing and audits from smart
contracts, as well as back-end infrastructure from third-party
providers. This process aims to identify and mitigate weaknesses
to ensure a safe user experience.
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Procedure- VII. RESULTS & DISCUSSION
The NFT Marketplace system runs based on a sequential
workflow to process NFT transactions and marketplace
administration. The primary components and operations are:
1. User Interface: Being the front-end, this element provides Bl

users with the ability to interface with the system through a collect, and sell
web application or mobile application. It provides users with NFTs &

the functionality of entering input and getting outputs and
communicates with the backend server to process requests in
an efficient manner.

2. Backend Server: In charge of business logic and processing
user requests, the backend server interacts with the Ethereum
blockchain to perform smart contracts and NFT transactions.
3. Ethereum Network: This decentralized network processes
smart contracts and blockchain transactions. The backend
server communicates with it to authenticate and perform
operations, providing secure and transparent decentralized
functionality.

4. User Wallet: A digital asset wallet (e.g., MetaMask) that holds
digital assets and allows users to make blockchain transactions.
It integrates well with the user interface and payment system
for easy transactions.

5. Payment Processing System: Allows secure cryptocurrency
transactions between user wallets and the Ethereum network
authenticating and confirming payments on the blockchain. -

6. Database: Holds off-chain information like user profiles, g:aﬁfe%‘c}gnd sell
transaction history, and app settings. It synchronizes with the NFTs @

backend and user wallet to provide quick and secure access to
key information.

Fig. 4.1. Main Page

Create New NFT
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Fig. 4.2. Creation of NFT

VI. ALGORITHM

In this research, we present an optimized approach for
reducing gas fees in an NFT Marketplace on Ethereum by
utilizing a localhost test environment instead of directly
deploying on the Polygon Amoy testnet during the N
development phase. By leveraging Hardhat's local blockchain, - o e P
we effectively simulated contract interactions and :
transactions, eliminating unnecessary gas costs associated with
frequent testing and debugging. This methodology allowed us
to refine smart contract logic, optimize gas usage, and
implement efficient Solidity practices such as lazy minting, - ‘ -
batch processing, and calldata optimization before actual Fig. 4.4. Buy NFTs
deployment. The final deployment on Polygon Amoy ensured
cost efficiency while maintaining the security and functionality
of the NFT marketplace. Our findings demonstrate that using a RERSS TourTason, Soe Preee
local test environment significantly reduces development costs
and enhances the overall efficiency of blockchain- based
applications.
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Fig. 4.5. Sell NFTs
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Fig. 4.6. Auction Page

VIII. CONCLUSION
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In conclusion, an Ethereum-based NFT platform allows secure
creation, exchange, and asset management of digital items
through smart contracts and ERC-721/1155 standards. Through
the use of IPFS for decentralized media storage and Ethereum
for transaction authentication, it provides transparency as well
as security of ownership. The architecture of the platform with
frontend, backend, blockchain, and storage layers makes it
scalable and dependable. This method benefits artists and
collectors by offering a clear and decentralized platform with
ongoing updates and security improvements to keep it flexible.
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