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ABSTRACT 

Artificial Intelligence (AI) has revolutionized multiple industries, significantly 

impacting engineering and finance. In engineering, AI enhances efficiency through 

predictive maintenance, automated design, robotics, and structural analysis, reducing 

human error and optimizing performance. Meanwhile, in finance, AI-driven 

algorithms power fraud detection, risk assessment, algorithmic trading, and financial 

forecasting, leading to faster and more accurate decision-making. Despite its vast 

potential, challenges such as ethical concerns, data security, and algorithmic bias 

remain critical. This paper explores the transformative role of AI in engineering and 

finance, comparing their applications, challenges, and future directions. The findings 

suggest that AI will continue to shape these fields, driving innovation and improving 

decision-making processes. 
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Fraud Detection. 

 

INTRODUCTION 

Artificial Intelligence (AI) is transforming industries worldwide, driving 

efficiency, automation, and intelligent decision-making. AI functions as a method 

for machine-based simulation of human intelligence through which devices learn 

and analyze information for predictive purposes. Its rapid advancement has led to 
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significant breakthroughs in various domains, particularly in engineering and 

finance. 

In engineering, AI-powered tools enhance design processes, optimize system 

performance, and improve predictive maintenance. From civil and mechanical 

engineering to electrical and software engineering, AI is reshaping traditional 

methodologies by enabling automation, reducing human errors, and increasing 

operational efficiency. Robotics, structural analysis, and smart manufacturing are 

just a few areas where AI is making a profound impact. 

 

Artificial intelligence transforms finance operations through its ability to improve 

risk analysis while simultaneously discovering fraud and executing trading 

algorithms and forecasting financial data. Large datasets undergo machine 

learning model analysis which finds patterns to make precise forecasts and 

automatic financial choices. Financial organizations combine artificial 

intelligence with their cybersecurity practices to fulfill multiple aims including 

vulnerability detection as well as personalizing customer service offerings. 

 

Despite its transformative potential, AI presents challenges, including ethical 

concerns, data privacy issues, and the risk of algorithmic bias. Understanding its 

role in engineering and finance is crucial to maximizing its benefits while 

mitigating associated risks. This review explores AI's applications, challenges, 

and future trends in these sectors, providing insights into its evolving impact. 

 

OBJECTIVES OF THE REVIEW 

 To examine AI applications in engineering – Investigating how AI enhances 

design, automation, predictive maintenance, and problem-solving in various 

engineering disciplines.  

 To analyze AI’s impact on finance – Exploring AI-driven financial services 

such as risk assessment, fraud detection, algorithmic trading, and decision-

making.  

 To compare AI’s role in both fields – Identifying similarities and differences in 

AI implementation across engineering and finance.  

 To highlight the benefits and challenges of AI – Discussing the advantages of 

AI, including efficiency and accuracy, alongside its limitations, such as ethical 
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concerns and data security risks, 

 

SCOPE OF THE PAPER 

AI in Engineering 

AI is transforming engineering by improving automation, precision, and 

problem-solving capabilities. This review covers various AI applications in 

different engineering disciplines, including: 

 Civil Engineering: AI-powered tools for structural analysis, smart 

construction, and predictive maintenance of infrastructure. Machine learning 

models help assess material durability, detect structural weaknesses, and 

optimize resource allocation in construction projects. 

 Mechanical Engineering: AI enhances design processes, predictive 

maintenance, and fault detection in mechanical systems. Robotics and AI-

driven simulations help engineers optimize machine performance and reduce 

downtime. 

AI in Finance 

AI adoption by the financial sector enables better decisions as well as security 

measures and enhances customer interactions. This review evaluates several 

applications of AI in which finance sector applies AI technology. 

 Algorithmic Trading: AI-powered trading bots analyze financial markets in 

real-time, identifying profitable investment opportunities with minimal human 

intervention. These models enhance trading accuracy and reduce risks 

associated with market fluctuations. 

 Fraud Detection and Cybersecurity: AI-driven anomaly detection systems 

help identify fraudulent transactions, reducing financial losses. Machine 

learning algorithms perform a continuous analysis of transaction patterns for 

the purpose of identifying suspicious behaviors. 

 

LITERATURE REVIEW 

Overview of Existing Research 

Artificial Intelligence (AI) has significantly transformed engineering and finance, 

leading to numerous studies analyzing its applications, benefits, and challenges. 

This literature review examines existing research on AI’s role in these fields, 

highlighting key contributions, advancements, and gaps in the current 
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knowledge. 

 AI in Engineering 

AI enhances automation, predictive maintenance, and design optimization 

across various engineering fields. In civil and mechanical engineering, AI-

driven models improve structural health monitoring and generative design. 

Electrical engineering benefits from AI-powered smart grids, optimizing 

energy efficiency. In software engineering, AI automates code generation and 

cybersecurity, improving software reliability. 

 AI in Finance 

The financial industry benefits from artificial intelligence because algorithms 

and risk analysis methods contribute to trading automation and fraud 

identification. AI-based systems used for fraud detection achieve superior 

stock market trend prediction accuracy and automated cybersecurity security 

functions outperform traditional methods for fraud prevention. The 

implementation of AI-driven chatbots along with virtual assistants enhances 

customer service quality in banking and finance systems. 

 Comparative Analysis 

AI’s predictive analytics and automation benefit both fields, but its 

applications differ: engineering focuses on physical systems and simulations, 

while finance relies on real-time data processing and risk management. 

 Challenges and Ethical Considerations 

Key challenges include algorithmic bias, data security, and ethical concerns 

regarding AI transparency and decision-making. Regulations are needed to 

mitigate risks and ensure responsible AI deployment. 

 Future Directions 

Emerging research focuses on Explainable AI (XAI) for better transparency 

and Quantum AI for enhanced computational capabilities in engineering and 

financial modeling. 

This review highlights AI’s transformative role in engineering and finance 

while emphasizing the need for ethical AI adoption and further research on its 

potential. 

 

COMPARISON OF DIFFERENT STUDIES 

 Engineering Studies (Zhang et al., 2020; Li et al., 2021) focused on AI-
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driven predictive maintenance in civil infrastructure, improving system 

reliability. 

 Finance Studies (Patel et al., 2020; Huang et al., 2021) emphasized AI’s role in stock 

market prediction and risk assessment, leading to better financial decision-making 

Identification of Research Gaps. 

 Lack of Standardized AI Frameworks – No universal AI model exists for 

seamless implementation across industries.  

 Ethical and Regulatory Concerns – Limited research on mitigating AI bias, 

especially in financial decision-making and engineering automation.  

 AI Transparency and Explainability – AI models often function as "black 

boxes," with minimal focus on developing interpretable AI systems.  

 Integration with Emerging Technologies – AI’s potential with Quantum 

Computing, Blockchain, and IoT remains underexplored. 

 Cross-Sector AI Applications – Few studies examine how AI techniques from one field 

(e.g., finance) can enhance another (e.g., engineering). 

 

METHODOLOGY 

Research Approach – This study follows a systematic literature review to analyze AI 

applications in engineering and finance. 

 

Data Collection 

 Sources – Research papers from IEEE, Springer, Elsevier, ACM, and industry reports. 

 Keywords – "AI in engineering," "AI in finance," "machine learning applications," "AI in 

predictive maintenance," etc. 

 Inclusion Criteria – Studies from 2015-2025, real-world AI applications, and research 

on AI ethics and challenges. 

 Exclusion Criteria – Non-peer-reviewed articles, outdated AI methodologies, and non-

relevant studies. 

 

ANALYSIS AND DISCUSSION 

AI in Engineering 

 AI improves automation, predictive maintenance, and design optimization in 

engineering applications. 

 Machine learning models predict equipment failures and optimize maintenance 
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schedules, reducing costs. 

 AI-driven generative design enhances product development by analyzing multiple design 

variations. 

 Robotics and AI enhance manufacturing processes, increasing efficiency and precision. 

 

AI in Finance 

 AI enhances risk management, fraud detection, and algorithmic trading in financial 

markets. 

 Machine learning models analyze historical data to predict stock market trends. 

Comparative Insights 

 Engineering AI focuses on physical systems, predictive modeling, and automation. 

 Financial AI is more about real-time data processing, decision-making, and security. 

 Both fields benefit from AI’s ability to analyze vast datasets and optimize processes. 

 

Challenges 

 Ethical concerns – AI bias in decision-making can lead to unfair outcomes. 

 Data security risks – AI-driven systems are vulnerable to cyber threats. 

 Regulatory hurdles – Lack of clear AI regulations hinders adoption in finance and 

engineering. 

 

CONCLUSION 

Artificial Intelligence through its revolution has brought improvements to engineering and 

finance through automated operations combined with predictive analytics and decision-

making and operational performance enhancement. The engineering field uses AI to optimize 

design processes and predictive maintenance as well as robotics and smart infrastructure 

which results in reduced costs and better system performance. AI technologies enable finance 

institutions to conduct risk assessment and detect fraud while automating trading algorithms 

and customer support functions to increase financial security alongside more precise 

decision-making capabilities. 

 

Despite its numerous advantages, AI faces several challenges that require careful 

consideration. Ethical concerns, such as bias in AI models, pose risks in financial decision-

making and automated engineering processes. Data security and privacy issues are growing 

concerns, particularly in finance, where AI-driven systems handle sensitive financial 

transactions. Additionally, regulatory hurdles and the lack of standardized AI governance 
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frameworks limit widespread AI adoption across both fields. High implementation costs and 

integration with legacy systems further slowdown AI deployment in various industries. 

 

The future of AI applications in engineering and finance will be defined by three emerging 

trends consisting of Explainable AI (XAI) and Quantum AI and AI-powered cybersecurity 

systems. The purpose of XAI is to create transparent AI decision-making systems which 

solve trustworthiness problems. The potential of Quantum AI extends towards 

revolutionizing computational capabilities which leads to improved financial modeling and 

engineering simulations. Cyber threats as well as fraudulent activities face protection through 

AI-driven security measures which increase in popularity. 

 

To maximize AI’s potential, further research is needed to ensure ethical governance, 

transparency, bias reduction, and cross-industry AI applications. Collaboration 

betweenpolicymakers, AI researchers, and industry leaders is crucial to developing 

standardized regulations that promote responsible AI usage. Additionally, integrating AI with 

emerging technologies like blockchain, IoT, and edge computing can further enhance its 

effectiveness in both fields. 

 

In conclusion, AI continues to be a game-changer in engineering and finance, but addressing 

its challenges will be essential for long-term success. With continued advancements, AI has 

the potential to re-shape industries, drive innovation, and create more efficient, intelligent, 

and secure systems for the future. 
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