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Abstract: Non-fungible tokens (NFTs) have come forward as a novel blockchain-based asset class, characterized by uniqueness
and indivisibility. Since their inception in late 2017, the full potential of NFTs remains largely unexplored. This review paper aims
to bridge the knowledge gap by examining the role of NFTs in the context of blockchain-based NFT minting projects. We assess
the theoretical foundations and practical implications of NFT minting, shedding light on its applications, benefits, and challenges.
Through an extensive analysis of existing projects and research findings, we provide valuable insights for researchers and

practitioners seeking to understand the evolving landscape of NFT minting on the blockchain.
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1. INTRODUCTION

In Year 2021, non-fungible token (NFT) market experienced
a seismic shift, propelling it into the forefront of the
blockchain revolution. Within the span of just individual-
period, daily reductions inside the NFT retail rushed from a
modest USD 183,121 in 2020 to an surprising average of
USD 38 heap, designating a phenomenal tumor course. Iconic
transactions, such as the sale of Beeple's digital artwork for
an astounding USD 69 million and Twitter CEO Jack
Dorsey's historic auction of the inaugural Tweet for USD 2.9
million, have etched indelible impressions in the annals of
NFT history. At its core, NFTs represent digital assets
encompassing artworks, music records, virtual real estate, and
even virtual pets, all encapsulated within blockchain-based
tokens. Specialized marketplaces like Open Sea, Axie
Marketplace, and Rarible have emerged as thriving hubs for
NFT commerce, offering investors not only the opportunity
to purchase these unique tokens but also to engage in the
trading of property rights underpinned by smart contract
technology. A fundamental distinction sets NFTs apart from
conventional cryptocurrencies like Bitcoin: their non-
fungibility. Each NFT is inherently distinct, incapable of
being substituted for another, defining the essence of their
value.

2. LITERATURE SURVEY

The fundamental mechanics elements used to build NFTs and
offers their processes, averages, and point or direct at a goal
rights. The authors explain how NFTs differ from other
digital assets and highlight the importance of blockchain
technology in creating unique, verifiable, and transferable
digital assets. The authors detail the essential protective
measures for the protection concerns established it. They also
discuss the potential risks associated with NFTs, such as
hacking, fraud, and data privacy concerns. The authors
present number of real cases (projects) that have authorized

the great gain of NFTs accompanying money-making
markets. They discuss in what way or manner NFTs maybe
second-hand in cunning, music, wager, sports, and different
labours to create new income streams, embellish consumer
engagement, and upgrade holding rights. The authors climax
the challenges confronted by NFT structures based on
blockchain, to a degree dossier inaccessibility and solitude
concerns. They consider open troubles that survived in
cutting-edge NFT answers and imply potential answers to
address these challenges [1].

The study aims to identify the best public blockchain platform
for NFT marketplaces and provide machine learning models
to predict transaction costs and performance. the importance
of verifying the authenticity of digital assets, such as NFTs,
and how blockchain technology can help put an end to the
forgery of digital assets.it evaluates the three public
blockchain platforms based on their transaction fees,
throughput, and other performance metrics. The study uses
machine intelligence models to forecast the undertaking cost
and throughput for the three programs as conclusion limits to
pick ultimate appropriate principle. The study records various
amounts of dossier each terrace, contingent upon in what way
or manner long it takes to favourably record the undertakings
in the blockchain [2].

The focus is on improving the usability of NFT marketplaces
The document then discusses the growth of the NFT market
in recent years and the challenges it has faced, such as high
transaction fees and poor user experience. It suggests several
design features that can be implemented to make NFT
marketplaces more user-friendly and accessible, such as a
search bar, different sections for exploring and listing NFTs,
and a choice of dark or light mode. discusses the architecture
of the proposed project and the UI/UX design that was
extensively worked on [3].

The paper intends a scheme design for a decentralized NFT
forum, that contains key concepts in the way that smart
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contracts, wallets, and indication guidelines. The marketplace
would contain the minting, slanting, purchasing, and selling
of NFTs, and hopeful buxom on blockchain technology to
guarantee protection and transparency. It proposes a user-
friendly design for NFT marketplaces. It begins by
introducing non-fungible tokens (NFTs) and their unique
properties that make them valuable in the digital economy.
The document then discusses the growth of the NFT market
in recent years and the challenges it has faced, such as high
transaction fees and poor user experience [4].

3. Existing System

NFT Minting involves creating unique digital assets
representing real-world items, with recent popularity driven
by digital art transactions reaching $174 million since 2017.
NFTs are characterized by their one-of-a-kind nature, creating
digital scarcity, unlike most digital products. Even when
existing elsewhere online, NFTs hold value due to their
ownership and uniqueness, sparking intrigue into why people
invest heavily in assets easily accessible through screenshots
or downloads. Exploring these motivations and evolving

market dynamics unveils the allure of NFTs.

A. What is NFT Minting

NFT minting is the process of creating non-fungible tokens
(NFTs) on blockchain platforms like Ethereum. During
minting, unique digital assets are tokenized and linked to a
specific blockchain address, establishing ownership and
provenance. These tokens can represent various real-world
items such as art, music, collectibles, and more. IPFS (Inter
Planetary File System) often plays a role in storing the
associated digital content, ensuring decentralized and tamper-
proof access. NFT minting is a pivotal aspect of the booming
NFT market, allowing creators to tokenize their work and
engage in the sale and trading of these unique digital assets.
Non-fiscal transactions allow consumers to retain the original
object, deciding property through their built-in confirmation.
Digital boasting rights hold significant profit for hobbyists of
such articles.

Fig.1 Example of NFT

B. How NFT differs from other cryptocurrencies

NFTs, or non-fungible tokens, differ significantly from other
cryptocurrencies like Bitcoin or Ethereum. While they share
blockchain technology, the key distinction lies in fungibility.
Cryptocurrencies, such as Bitcoin and Ethereum, are
considered fungible. they can be easily traded or exchanged
since their values remain constant. This fungibility enhances
the security and efficiency of blockchain transactions. NFTs,
on the other hand, are inherently nonfungible, as each carries
a unique digital signature that sets it apart from others. This
uniqueness prevents NFTs from being substituted or
compared to one another. For example, an NBA Top Shot clip
is fundamentally distinct from "EVERYDAYS" because they
are separate NFTs. The detracting distinctness is that NFTs
represent individual-of-a kind legitimate-planet assets and
cannot be exchanged for each one outside a deficit in value. In
contrast, cryptocurrencies and mathematical currencies maybe
freely replaced without devaluation. Furthermore,
mathematical currencies are concentrated and regulated by
organizations like banks and governments, claiming
undertaking records. In contrast, both cryptocurrencies and
NFTs are scattered, ruled by their particular communities,
supporting a more independent and see-through environment.

C. NFT Marketplace

An NFT marketplace serves as a digital platform for the
purchase, sale, and exchange of non-fungible tokens (NFTs).
These marketplaces serve as the bridge between creators and
collectors, enabling artists, musicians, and content creators to
tokenize their digital assets. Users have the ability to explore
a diverse array of NFTs, encompassing digital art, music,
collectibles, and virtual real estate, and they can make
purchases utilizing cryptocurrencies like Ethereum. Notable
NFT marketplaces include OpenSea, Rarible, and Axie
Marketplace, each offering a unique selection of NFTs and
providing a vibrant ecosystem for the NFT community.

D. Blockchain

Blockchain serves as a delivered mathematical account book
employed for record undertakings. Unlike usual orders, it
doesn't depend a central expert. Bitcoin was the first to use
blockchain in 2008, initiating in 2009. This technology has
since spread to various industries, with finance being a major
player. Blockchain operates through data  blocks
cryptographically linked in a chain. Each block contains
transaction information and has a unique cryptographic
signature called a hash. This structure ensures the security and
transparency of transactions. Blockchain has diverse
applications, including finance, public services, security,
smart contracts, and the Internet of Things (IoT).

E. Ethereum

Ethereum is a community-driven technology platform for
decentralized applications (DApps). It's built on blockchain
and features a Turing-complete programming language.
Ethereum admits users to delimit control, transaction plans,
and state change methods. Smart contracts, accumulations of
cryptographic rules performed under specific environments,
play a pivotal role in Ethereum. Ether, Ethereum's
cryptocurrency, fuels DApps and serves as a digital currency
for transactions, contracts, and more. Ethereum comprises
Externally Owned Accounts (EOA) conditional private
answers and Contract accounts ruled together rule. Accounts
include existing time, heavenly balance, contract law mix-up,
and storage root.
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4. Proposed System

Minting NFTs involves the process of integrating digital art
into the Ethereum Blockchain, transforming it into unique
tokens that can be bought, sold, and tracked digitally. The NFT
market experienced remarkable growth, with a notable sale of
an NFT art piece for $69 million in the latter half of 2020. In
2020, the total NFT sales volume reached $2.5 billion, surging
to over $10.7 billion in the first six months of 2021. This rapid
expansion is evidenced by the NFT market's 24-hour trading
volume of $4 billion, overshadowing the entire cryptocurrency
market's $341 billion trading volume. Diverse online
marketplaces facilitate NFT transactions, each with its unique
offerings and specialties, shaping the nature of collectibles
available to buyers.

TABLE I. TOP NFT MARKETPLACES

Marketplace Traders Volumes
OpenSea 46,067 $73.45m
Axie Infinity 40,429 $19.44m
CryptoPunks 12 $2.45m
AtomicMarket 7,103 $1.03m
PancakeSwap 1,342 $783.74k

TABLE ILMOST EXPENSIVE NFTS
NFT Value

Every day: The First 5000 Days ~ $69.3m

CryptoPunk #7523 $11.75m

CryptoPunk #3100 $§7.67m

CryptoPunk #7804 §7.6m

Beeple’s Crossroad $6.6m
A. How do NFT’s Work ?

A decentralized public ledger, commonly known as
blockchain, is used to record and manage all NFT transactions.
While many people associate  blockchain  with
cryptocurrencies, it's the foundational technology enabling the
existence of NFTs. NFT's can be hosted on various blockchains,
but Ethereum is the most popular choice. These tokens
represent a wide range of items, both tangible and intangible,

including:
1. Artworks
2. Animated GIFs
3. Sports highlights and videos
4. Antiques and collectibles
5. Video game skins and virtual avatars
6. Designer sneakers
7. Instrumental music

Additionally, NFTs can represent real-world items such as
vehicle deeds, event tickets, tokenized invoices, legal
documents, and signatures. The possibilities are diverse and
expanding. Every NFT is restricted to a sole landowner at any
likely importance. Ownership is settled through singular
identifiers and metadata, making each indication distinct and
unable to be fixed. Smart contracts, following standards like

ERC-721, govern NFT creation, ownership assignment, and
transferability. The minting process involves:

1. Adding a new block to the blockchain.
2. Verification of information.
3. Incorporating data onto the blockchain.

C. Methodology
NFT Seller/Artist Bluckchain ‘
Mint NFT
Wallet " L NIT | EmactComtrac |icdas e
Sell NFT

Web App (App)

Fig. 1 Architectural Design of an NFT Marketplace
Using Blockchain.

D. Smart Contracts

Smart contracts show self-killing concurrences where the
arrangement's agreements are encrypted straightforwardly
into the operating system. They gossip blockchain platforms,
like Ethereum, and instinctively kill conduct or undertakings
when predefined environments are met. Smart contracts are a
fundamental component of blockchain electronics and have a
expansive range of uses across miscellaneous energies. Smart
contracts are programmed to instinctively kill conduct when
particular environments are join without the need for brokers,
to a degree banks or permissible individuals. They depend
code and cryptographic methods for administration. Smart
contracts run on distributed networks of calculating (nodes).
They do not believe a alone main expert or attendant,
lightening the risk of a single point of loss or guidance. Trust
is settled through the rule and blockchain's consent
mechanism alternatively depending count on a principal
expert. Parties busy in a smart contract can have confidence
that the law will kill as particularized.

E. IPFS:

IPFS stands for Inter Planetary File System, is a decentralized
and distributed protocol designed to change the way we store,
share, and access content on the internet. It provides a new
approach to web architecture by addressing some of the
limitations of the traditional web, such as centralized servers,
broken links, and content duplication IPFS is built on a peer-
to-peer network where multiple nodes (computers) participate
in the storage and distribution of content. The decentralized
nature obviates the necessity for a central server to host data,
enhancing its resistance to censorship and vulnerability to
single points of failure. IPFS functions as a distributed file
system where content is divided into small blocks, each
identified by its unique hash. These blocks can be stored on
various nodes across the network, allowing for efficient
distribution and redundancyl.

F. Scarcity
The creator of an NFT has full control over its scarcity. For
instance, when dealing with event tickets, the NFT creator,
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such as an event organizer, can decide how many tickets to
release. They might opt for a batch of identical General
Admission tickets or choose to issue unique tickets with slight
variations, creating a collector's item. In both cases, each NFT
maintains a distinct identity, akin to a bar code on a traditional
ticket, and has only one owner. The creator's discretion
determines the NFT's level of scarcity, whether they make
each one entirely unique or produce multiple copies. Notably,
all this information is publicly accessible.

G. Applications of NFT Minting

NFTs enable creators to passively earn royalties as their work
circulates among buyers, addressing the challenges of accurate
royalty calculations in traditional systems. Profit space
accompanying NFTs extend further creativity; even brands
like Charmin and Taco Bell have exchange an object for
money themed NFT cunning for charity, produce solid bids.
Recent instances climax the immense potential: a 2011 GIF,
Nyan Cat, convinced for nearly $600,000, and NBA Top Shot
raked in over $500 heap in demand, with individual focal
points, like LeBron James', alluring over $200,000. Overall,
NFTs find use in differing domains, from mathematical
content and wager articles to singular domain names, tangible
property, and even expenditures.

1. Virtual real estate and virtual worlds

2. Music and audio recordings

3.Collectible trading cards and comics.

4.Fashion and wearables

5. Sports memorabilia and trading cards.

5. Result

Fig.2 Home Page

5.1 MetaMask: MetaMask is a cryptocurrency wallet and
gateway to decentralized applications (dApps) built on the
Ethereum blockchain. It operates as a browser extension for
Chrome, Firefox, Brave, and other browsers, allowing users to
manage Ethereum-based assets, interact with dApps, and
securely store private keys.

MetaMask simplifies the process of accessing the Ethereum
network, providing a user-friendly interface for sending and
receiving Ether and ERC-20 tokens while offering features like
token swaps, decentralized finance (DeFi) integrations, and
NFT (non-fungible token) support.

Goerli test network

c Account 1

https://superlative-granita-e655e4.netlify.app

wy 0x00131...F360F

:MINT @

g ¢ 0.01 GoerliETH

DETAILS HEX

) (i

0.00032996
0.00032996 GoerliETH

Max fee: 0.00032996 GoerliETH

0.01032996
0.01032996 GoerliETH
Amount + gas fee Max amount: 0.01032996 GoerliETH

Total

Fig.3 Transaction Details in MetaMask

5.2 OpenSea: OpenSea is one of the largest and most popular
decentralized marketplaces for buying, selling, and trading
digital assets, including non-fungible tokens (NFTs). The
platform supports a variety of blockchain networks, including
Ethereum, Polygon, and others. In addition to the main
Ethereum network, OpenSea also operates a test network
environment, which allows users to experiment with trading
and interacting with NFTs without using real cryptocurrency.
This test network, often referred to as a "sandbox"
environment, enables developers and users to test their smart
contracts, dApps, and NFTs in a safe and controlled setting
before deploying them on the main Ethereum network. It's an
invaluable tool for developers to ensure the functionality and
security of their creations before making them available to a
wider audience.

The test network on OpenSea mirrors the functionality of the
main platform, offering users the ability to create, list, and
trade test NFTs, as well as interact with various features of the
marketplace. Users can experiment with different trading
strategies, explore the functionality of smart contracts, and
familiarize themselves with the user interface of OpenSea
without risking real funds. This test environment is essential
for developers to debug their smart contracts and for users to
gain confidence and proficiency in navigating the platform
before engaging with real transactions on the Ethereum main
network.
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Fig.4 Opensea TestNet Interface

5.3 ERC-721 Smart Contract:

ERC-721 is a standard for non-fungible tokens (NFTs) on the
Ethereum blockchain, introduced by William Entriken, Dieter
Shirley, Jacob Evans, and Nastassia Sachs in 2018. Unlike
fungible tokens such as cryptocurrencies, each ERC-721 token
is unique and indivisible, representing ownership or proof of
authenticity of a specific asset, such as digital art, collectibles,
virtual real estate, or in-game items. This uniqueness is
enabled by assigning a distinct token ID to each ERC-721
token, allowing for granular ownership and transfer of digital
assets on the blockchain.

One of the key features of ERC-721 is its support for metadata,
which provides additional information about the asset
represented by the token. Metadata typically includes details
like the name, description, image, and other attributes of the
digital asset. By storing metadata off-chain and linking it to
the token ID on-chain, ERC-721 tokens can -efficiently
represent a wide range of unique assets while minimizing the
amount of data stored directly on the blockchain, thus
optimizing gas usage and scalability.

ERC-721 tokens have revolutionized various industries by
enabling the creation, ownership, and transfer of unique digital
assets in a transparent, decentralized manner. They have
facilitated the rise of digital art marketplaces, decentralized
gaming platforms, and platforms for tokenizing real-world
assets. Additionally, ERC-721 tokens have opened up new
avenues for creators and collectors to monetize and trade
digital assets, fostering a vibrant ecosystem of NFT-based
applications and experiences on the Ethereum blockchain and
beyond.

6. Conclusion
In conclusion, non-fungible tokens (NFTs) represent a
transformative shift in the digital landscape, enabling the
conversion of various digital assets into unique, blockchain-
recorded tokens. While opinions about the sustainability of this
technology vary, it's clear that NFTs have already begun
reshaping the digital economy. It's crucial to acknowledge that
the NFT space is still in its early stages, with its complete
potential yet to be fully realized. As we move forward, we can
expect new platforms and applications to emerge, potentially
supplanting the current leaders in the NFT market. The concept
of NFTs has evolved beyond gaming and early experiments
like Crypto Kitties, finding applications in art, decentralized
finance (DeFi), ticketing, digital identification, and more.
Ultimately, the versatility and possibilities of NFT's are limited
only by the creativity and innovation of developers and the
broader cryptocurrency community. As the technology
matures and expands, we will witness the continued evolution

of the NFT ecosystem, opening doors to new and exciting
opportunities in the digital realm.
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