
Combining Blockchain Technology with AI: An 
All-Inclusive Framework for Improved Data 
Security and Decision-Making

ABSTRACT

This research paper explores the convergence of blockchain technology and artificial intelligence (AI), examining how their 

integration can revolutionize data security, transparency, and decision-making processes across various sectors. We propose a 

comprehensive framework that leverages the strengths of both technologies to create more secure, efficient, and reliable 

systems.
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1. Introduction

The rapid advancement of digital technologies has led 

to an exponential increase in data generation. 

However, this surge in data poses significant 

challenges in terms of security, integrity, and 

management. Blockchain technology offers a 

decentralized solution for secure data storage and 

transaction verification, while AI provides powerful 

tools for data analysis and predictive modeling. This 

paper investigates how these technologies can 

complement each other to address current limitations.

2. Background:

• Blockchain Technology: Overview of blockchain’s 

key features—decentralization, immutability, and 

transparency.

• Artificial Intelligence: Discussion on AI’s 

capabilities in data processing, machine learning, and 

natural language processing.

• Current Trends: A brief analysis of existing 

applications combining AI and blockchain, such as in 

finance, supply chain, and healthcare.

3. Challenges in Current Systems:

• Data security vulnerabilities.

• Lack of transparency and accountability in AI 

algorithms.

• Issues related to data provenance and traceability.

4. AI and Blockchain Use Cases:

Introducing AI into block chains creates new 
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possibilities in a wide range of industries.

4.1. Healthcare Data Management

• AI algorithms can analyze vast amounts of patient 

data for diagnostics and treatment recommendations. 

Blockchain can securely store this sensitive health 

information, ensuring privacy and data integrity.

• Improved patient outcomes through enhanced 

data analysis, secure sharing of health records among 

providers, and prevention of data tampering.

4.2. Supply Chain Optimization

• Blockchain can provide a transparent, tamper-

proof record of product journeys, while AI can analyze 

data to optimize logistics, predict demand, and prevent 

fraud.

• Enhanced traceability of products, improved 

inventory management, and reduced operational costs 

through data-driven decisions.

4.3. Financial Services

• AI can detect fraudulent transactions in real-time, 

while blockchain can provide a secure and transparent 

ledger of all transactions.

• Increased security and trust  in financial 

transactions, reduced fraud, and improved compliance 

with regulatory requirements.

4.4. Smart Contracts and Automated Transactions

• AI can assess contract performance and trigger 

actions based on predefined conditions, while 

blockchain ensures that contracts are executed without 

the need for intermediaries.

• Reduced operational costs, increased efficiency in 

contract management, and minimized disputes 

through transparent execution.
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5. Research Methodology:

The goal of this critical study was to evaluate the 

current state of blockchain technology with AI. With 

the utmost seriousness, all the recent pertinent 

literature was carefully reviewed for this inquiry. The 

review strategy made extensive use of structured 

research questions (RQs), the Scopus database, and 

methods for finding and analyzing information. A 

specific subset of the required reporting components 

for critical reviews was chosen to provide a complete 

and concise evaluation of the research topics. The RQs’ 

details are as follows:

RQ1: How is the field of research doing now?

RQ2: What sectors can benefit from the combination of 

blockchains and AI?

 RQ3: What applications do blockchains and AI have 

together?

RQ4: What are the challenges in combining blockchains 

with AI?

Inclusion criteria (ICs).

• The publication of research may occur at any time 

between 2012 and 2022.

• The paper must combine block chain technology 

and AI.

• The scope of the study is limited to the journal.
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6.4. Transparency and Trust

• Blockchain’s transparent nature ensures that the 

processes and decisions made by AI systems can be 

audited. This builds trust among users, especially in 

applications like finance and healthcare, where 

accountability is critical.

6.5. Improved Decision-Making

• AI can analyze and interpret vast amounts of data 

stored on blockchains, leading to be�er insights and 

decision-making. This can optimize processes across 

various industries, from supply chain management to 

customer service.

6.6. Automated Processes

• Smart contracts on blockchain can automate 

various processes based on AI analysis, reducing the 

need for intermediaries and streamlining operations. 

This increases efficiency and reduces operational costs.

6.7. Fraud Detection and Prevention

• AI can analyze transaction pa�erns on a blockchain 

to identify anomalies and potential fraud, while 

blockchain ensures that all transactions are recorded 

transparently, making it easier to track illicit activities.

6.8. Data Provenance

• Blockchain can provide a clear history of data usage 

and modifications, which is crucial for AI applications 

that require understanding the context and reliability 

of their input data.

7. AI Applications Powered by a Blockchain

The use of blockchain technology and artificial 

intelligence (AI) to be�er manage and safeguard data 

and algorithms. What uses may blockchain technology 

and artificial intelligence have together?
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 Exclusion criteria (EC).

• The deletion of articles in the press. 

• Articles not wri�en in English.

• Exclusion of book chapters, dissertations, 

conference proceedings, interview- based works, and 

reviews.

6. Why Combine AI with Block chains

Combining AI with block chain technology offers 

several significant advantages that enhance the 

capabilities of both systems. Here are key reasons for 

this integration:

6.1. Enhanced Data Security

• Block chain provides a decentralized and tamper-

proof ledger for storing data. This ensures that the data 

AI relies on is secure, reducing the risk of breaches and 

unauthorized alterations.

6.2. Improved Data Integrity

• The immutable nature of blockchain means that 

once data is recorded, it cannot be changed. This 

integrity is crucial for AI algorithms that require 

reliable datasets for training and decision-making.

6.3. Decentralization

• C o m b i n i n g  A I  w i t h  b l o c k c h a i n  e n a b l e s 

decentralized AI models (like federated learning), 

where data can be processed locally while still 

benefiting from a global model. This reduces privacy 

concerns and improves data utilization without 

compromising user confidentiality.
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7.1. Decentralized Autonomous Organizations 

(DAOs)

• DAOs use blockchain to manage governance and 

decision-making processes. AI can analyze data to 

inform proposals and automate decision execution 

based on member consensus.

7.2. Predictive Analytics in Supply Chain

• AI algorithms analyze data from blockchain-based 

supply chains to forecast demand, optimize inventory, 

and identify potential disruptions.

7.3. Fraud Detection in Financial Transactions

• AI analyzes transaction pa�erns recorded on a 

blockchain to identify anomalies and potential 

fraudulent activities in real-time.

7.4. Healthcare Data Management

• AI processes health records stored on a blockchain, 

enabling personalized treatment plans and predictive 

analytics for patient outcomes.

7.5. Smart Contracts with AI Decision-Making

• AI enhances smart contracts by enabling them to 

adapt and execute based on real-time data inputs, 

automating complex transactions.

7.6. Identity Verification and Authentication

• AI analyzes behavioral data (like keystrokes or 

usage pa�erns) stored on blockchain-based identity 

systems for secure authentication.

7.7. Data Marketplaces

• AI can facilitate data transactions on blockchain-

based marketplaces, ensuring that data is securely 

bought, sold, or shared while maintaining privacy.

7.8. Automated Customer Support

• AI-driven chatbots can use blockchain to access 

verified customer data, ensuring personalized and 

efficient responses while maintaining data integrity.

9. Conclusion

The integration of blockchain technology and AI 

presents a promising avenue for enhancing security 

and efficiency in data-driven decision-making. Future 

research should focus on overcoming existing 

challenges to realize the full potential of this synergistic 

approach.
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