www.irjhis.com ©2025 IRJHIS | Special Issue, January 2025 | ISSN 2582-8568 | Impact Factor 8.031
One Day International Symposium Organized by Seth Hirachand Mutha College of Arts, Commerce &
Science, Kalyan (Maharashtra, India) On "Artificial Intelligence"

INTERNATIONAL RESEARCH JOURNAL OF
HUMANITIES AND INTERDISCIPLINARY STUDIES

( Peer-reviewed, Refereed, Indexed & Open Access Journal )
DOI : 03.2021-11278686 ISSN : 2582-8568 IMPACT FACTOR : 8.031 (SJIF 2025)

Al in Blockchain

Ms. ASMITA ASHOK VADAVLE

Assistant Professor,
Department of C.S./L.T.,
S.H. Mutha College, Kalyan (Maharashtra, India)
DOI No. 03.2021-11278686 DOI Link :: https://doi-ds.org/doilink/02.2025-13454757/IRJHISIS2501001

Abstract:

The demand for safe and responsible solutions increases as the use of problematic
blockchain and artificial intelligence (Al)-based applications increases. Although a lot of study has
been done on blockchain and artificial intelligence, there aren't many comprehensive studies that
examine their combination from a security perspective. As a result, this study fills this knowledge
gap and offers guidance to practitioners, researchers, and policymakers who are utilizing Al and
blockchain to create new combinations. In particular, this study examines the possible advantages of
combining blockchain technology with artificial intelligence (A1) as well as the associated security
issues, highlighting feasible mitigation strategies, indicating safeguards, and revealing the effect on
public confidence.

Introduction:

With an emphasis on the security implications of their integration, this study aims to
investigate and provide a thorough analysis of the relationship between two revolutionary
technologies: artificial intelligence (AI) and blockchain technology (BCT). This study aims to
provide a more nuanced understanding of how trust in the digital transformation of society can be
maintained and strengthened, within the larger framework of the EU-funded TRUST projectl.In
contrast, distributed ledger technology includes blockchain. As a result, it is a distributed and
decentralized digital ledger that keeps track of transactions across numerous computers in a way that
makes it impossible to alter them later. Because of its potential for verifying transparency,
traceability, and security, this technology is progressively being applied in many other fields in
addition to supporting crypto currencies like Bitcoin.

In a variety of fields, including supply chain management, business and finance, power
distribution, the Internet of Things, and many more, Al and BCT are being combined. Important

concerns about security, ethics, and trust are brought up by the rapid development and growing
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pervasiveness of Al and BCT. Leveraging these technologies' benefits while lowering potential risks
requires an understanding of the opportunities and difficulties that come with combining them.
Fundamentals of Blockchain Technologies and Artificial Intelligence:

A. Principles and Characteristics of Blockchain Technologies:

Because of its unique qualities that ensure data integrity, transparency, and security,
blockchain technology a decentralized and distributed digital ledger system—has emerged as a
trailblazing technology. A list of transactions that are connected and protected by cryptographic
principles is covered by each block in the blockchain. Blockchain's primary feature is its
decentralized architecture, which does away with the requirement for a central expert or middleman.
Nodes in the network verify transactions, and once confirmed, the information in a block cannot be
altered in the past without also altering all blocks that follow. One of the main security advantages of
blockchain technology is its immutability.

The categorization of Blockchain types for Al applications can be outlined as follows:

o Public Blockchains: Permission-less systems known as public blockchains enable users to
download the blockchain code, modify it, and apply it to their own needs.

o Private Blockchains: Only one business is able to create private blockchains. They are
permissioned systems, unlike public blockchains, in which users and participants are always
recognizable within the network and have received pre-approved for read/write operations.

e Consortium Blockchains: Consortium Blockchains, also known as mergedBlockchains, are
operated by group of organizations working together.

B. Principles and Characteristics of Artificial Intelligence:

In the broadest sense, artificial intelligence (Al) is a field of computer science that seeks to
create systems capable of performing tasks that would need intellect from humans, like natural
language processing, image credit, and decision-making. First attempts to simulate the activity of a
single neuron in 1943 and, more significantly, the Dartmouth Summer Research Project on Artificial
Intelligence, which coined the name Al, mark the beginning of the notion of Al in the middle of the
20th century. After more than 60 years, the discipline has seen major gains due to improvements in
computer power, namely in GPUs, data availability, and algorithmic innovation like AlexNet.
Integration of Blockchain Technologies and Artificial Intelligence:

One of the most widely recognized technologies of our time is blockchain, which has drawn a
lot of attention as a versatile technology with broad applications in many different domains. An
important factor in the development of Al has involved the exponential growth and creation of data
from sensing systems, [oT devices, social media, and web applications. By keeping a variety of

machine learning and deep learning organizations, this data can be utilized. The majority of Al
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techniques, however, rely on a centralized model for training, in which a group of computers execute
particular models utilizing datasets for training and justification. To make effective choices, major
companies like Google, Apple, Facebook, and Amazon analyze vast amounts of data.
Blockchain-based Al algorithms may suggest decentralized knowledge to streamline trust and
secure knowledge distribution and decision-making among numerous autonomous agents that can
organize, vote on, and subsidize more decisions. Independent machines and systems with smart
contracts are able to learn and adjust to changes over time, generating reliable and accurate decision
results that are verified and certified by all of the Blockchain's mining nodes. All contributing objects
can draw, follow, and affirm these choices, which are indisputable.
Examples of Successful Integration and Usage of AI and Blockchain:
Health Care: Electronic Medical RecordsProof-of-concept for a patient-controlled
electronic medical records system using blockchain technology. Al comes into play by using
these medical records to forecast illnesses, provide updated health references, and produce
insights into patient health. Benefits: The solution guarantees the security and integrity of
health data by utilizing blockchain technology.

e Supply Chain Management - Food Trust Project (IBM). Another prominent example of
combining blockchain technology and artificial intelligence is IBM's Food Trust Project. In
this clarification, a transparent, unchangeable record of food products' journey from farm to
shop is created using blockchain technology. Al is used to identify patterns, forecast food
demand, and spot irregularities that can point to contamination or fraud.

o Financial Services —Al is used to make speculation decisions, while blockchain ensures safe
and accessible transactions. By applying "the wisdom of the crowd" to better decision-
making, the integration democratizes access to financial markets.

e Education - Sony Global Education. While Al aids in starting education, adjusting to
student needs, and bettering learning outcomes, blockchain guarantees the authenticity and
security of educational data.

o 1IoT - Xage Security. IoT security is safe and impenetrable thanks to blockchain and Xage.
Al improves overall system security and uptime by enabling real-time threat detection and
prevention.

o Energy — By creating a safe Ethereum-enabled gateway and integrating it with an intelligent
energy agent that employs artificial intelligence (Al) algorithms to automate the purchasing
and selling of electric vehicles, Grid uses the EthereumBlockchain to provide consumers with
direct access to a wide range of energy markets.It Benefits Peer-to-peer energy transfers

made possible by blockchain save costs and increase efficiency.
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e Health Care-Blockchain provides a decentralized, secure database for medical records,
patient possession, and complete medical data transfer. From these data, Al can generate
insightful forecasts and visions that enhance the treatment given by medical professionals.

e Agriculture —Blockchain verifies traceability and transparency, which lowers fraud and
improves efficiency. By anticipating market patterns, improving distribution, and further
identifying irregularities and fraud, Al can improve these welfares.

Conclusion:

Exploring the integration of Al and BCT with a focus on security stages was the goal of this
study. We discovered that these technologies pose unique dangers and obstacles even though they
have the ability to significantly improve security, competence, and visibility across a range of
sectors. Concerns about consensus tools, key management, smart contract vulnerabilities, and
quantum resistance were highlighted in the context of Blockchain, whereas adversarial attacks, data
privacy, transparency, and bias were recognized in the field of artificial intelligence. When these
technologies are used together, both advantages and obstacles are increased, creating a complex
landscape that must be properly navigated.
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