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Abstract: Machine learning (ML) has become a transformative force across multiple domains, enabling automated decision-

making, predictive analytics, and intelligent data processing. This review explores the broad spectrum of ML applications, 

including supervised, unsupervised, and reinforcement learning, across industries such as healthcare, finance, cybersecurity, 

education, transportation, agriculture, and energy. By analyzing recent advancements, different ML techniques address domain-

specific challenges and enhance operational efficiency. Additionally this work provide insights for researchers and practitioners 

seeking to harness ML for real-world applications. 
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I. INTRODUCTION 

Machine learning, a subset of artificial intelligence (AI), has revolutionized the way data is processed, interpreted, and leveraged for 

decision-making. By learning patterns from data, ML models have enabled unprecedented automation, efficiency, and accuracy 

across various industries. ML techniques are generally categorized into three types: 

 
Fig.1 Types of Machine Learning 

 

1) Supervised Learning – Algorithms learn from labeled data are widely used for classification, regression, and forecasting tasks. 

2) Unsupervised Learning – Models identify patterns and structures in unlabeled data, often used in clustering, anomaly detection, 

and recommendation systems. 

3) Reinforcement Learning – Agents learn through trial and error, making sequential decisions based on rewards, with applications 

in robotics, game AI, and self-driving cars. 
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A. Application areas of Machine Learning 

 
Fig.2: Application areas of Machine Learning 

 

As shown in the Fig. 2, ML advancements have driven progress across several industries. In Healthcare, ML is revolutionizing 

disease detection, drug discovery, and patient-specific treatment planning. Finance has leveraged ML for fraud detection, credit risk 

assessment, and algorithmic trading, thereby enhancing financial security and investment decision-making. Cybersecurity benefits 

from ML-powered threat detection, anomaly detection, and fraud prevention techniques to safeguard digital assets. In Education, 

ML enables personalized learning experiences, automated grading, and academic performance prediction. Transportation and 

autonomous systems have witnessed the integration of ML into self-driving technology, smart traffic management, and predictive 

maintenance. Agriculture has embraced ML applications for crop monitoring, yield prediction, and precision farming to enhance 

food security and sustainability. Finally, the energy and environment sectors are utilizing ML for climate modeling, energy 

optimization, and environmental monitoring to promote sustainability.  

 

II. LITERATURE REVIEW  

To understand the evolving landscape of ML applications, a detailed review of previous studies was conducted. By analyzing these 

studies, key trends are identified and given in the table 1 in ML applications, highlighting commonly used techniques and their 

effectiveness in solving domain-specific challenges. 

 

Table I:  Literature Review 

S. No. Year Description Ref. 

1 2024 This review paper provides insights into the growing role of ML in modern 

healthcare and the steps needed to ensure its responsible and effective adoption. 

[1] 

2 2024 A review of multimodal machine learning approaches in healthcare has 

provided, offering a comprehensive overview of recent literature. It explores  

the  colorful data modalities used in clinical  opinion, with a particular emphasis 

on imaging data. 

[2] 

3 2024 It presents a comprehensive, machine-  learning - grounded healthcare  

operation designed to empower  druggies with  substantiated health 

recommendations, including diet and exercise routines, symptom- grounded  

complaint suggestions, and  preventative measures. 

[3] 
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4 2024 This work explores the use of machine  learning( ML) algorithms in intelligent 

transportation systems, with a focus on business control. 

[4] 

5 2024 A comprehensive analysis of the current industry landscape, focusing on several 

critical aspects has been provided. 

[5] 

6 2024 This research paper explores the profound influence of Machine Learning (ML) 

on education, addressing enduring issues through innovative solutions. 

[6] 

7 2024 It serves as a valuable guide for researchers in identifying the current research 

trends in popular intelligent transportation systems applications using machine 

learning 

[7] 

8  

 

2024 

A comprehensive survey of supervised learning algorithms in drug design and 

development is provided , focusing on their learning process and succinct 

mathematical formulations, which are lacking in the literature. Additionally, the 

study discusses widely encountered challenges in applying supervised learning 

for drug discovery and potential solutions 

[8] 

9 2024 A systematic reviews and analyses represents the latest research progress in ML 

applications for diabetes, encompassing risk prediction and clinical diagnosis.  

[9] 

10 2024 It provide the Predictive analytics in health care leverages machine learning 

(ML) techniques to analyse historical data and predict future outcomes. 

[10] 

11 2024 This study provides a comprehensive review of machine learning (ML) 

applications in the fields of business and finance. 

[11] 

12 2024 The article shows how machine learning technology will benefit agriculture. As 

a consequence of machine learning, modern agricultural systems have evolved 

into real-time artificial intelligence-enabled systems that provide complete 

suggestions and insights for farmer strategic decision making and action. 

[12] 

13 2024 An overview has provided on the Application of machine learning in different 

cyber security operations in this review paper. 

[13] 

14 2023 In this study, various methods based on energy conversion systems in renewable 

source of energies like solar, wind, hydro power, and tidal energies are 

evaluated using ML and DL approaches. 

[14] 

15 2023 The use of supervised machine learning approaches employed in drug side 

effects prediction tasks are discussed.  

[15] 

16 2023 It concluded that the current research directions and potential implementation of 

efficient Machine learning and Deep learning in the medical industry 

[16] 

17 2023 This paper provides the review on the application of the ML in finance and 

benefits of the ML methods compared to Traditional approaches.  

[17] 

18 2022 The ML objectives are highlighted, the various ML techniques and algorithms 

with their applications in the various fields are explored. 

[18] 

19 2022 Various machine learning algorithms and techniques used in finance sector were 

broadly discussed in this study. 

[19] 
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20 2022 In this paper, a comprehensive and detailed study has been conducted on the 

methods and applications of Machine Learning (ML) and Deep Learning (DL) 

in energy system. 

[20] 

21 2022 ML and cyber security is combined to talk about benefits, problems, and 

difficulties of combining ML and cyber security. 

[21] 

22 2021 This study will constitute a beneficial guide to all stakeholders towards 

enhancing awareness of the potential advantages of using machine learning in 

agriculture. 

[22] 

23 2021 In this paper,  a summary of various researchers work on machine learning and 

artificial intelligence applications and limitations is showcased for upstream and 

sectors of oil and gas industry. 

[23] 

24 2021 This review provides a comprehensive walk-through of how the most common 

ML techniques have been applied to risk assessment in banking. 

[24] 

25 2021 It has conducted a computational systematic review of the academic finance 

literature intersected with neural network methodologies, with a limited focus 

on the documents’ metadata. 

[25] 

26 2021 This review paper discusses how with the development of machine learning 

techniques in last few decades, machine learning models can anticipate student 

performance. 

[26] 

27 2020 An overview of Supervised Machine Learning is provided  with a focus on 

applications to banking . 

[27] 

28 2020 This study presents a systematic literature review on ML applications in 

developing sustainable Agriculture Supply Chain. 

[28] 

29 2020 The artricle provides insights into potential opportunities regarding the use of 

AI in Autonomous Vehicle 

[29] 

30 2020 A brief exploration is given to gauge the performance of machine learning 

techniques in the spam detection, intrusion detection and malware detection 

based on frequently used and benchmark datasets. 

[30] 

31 2020 This paper provide a comprehensive survey of the works that have been carried 

out most recently on ML in cybersecurity. 

[31] 

32 2020 Detailed information is given on various machine learning approaches proposed 

in the past five years in the field of Agriculture by emphasizing the advantage 

and disadvantages. It also compares different machine learning algorithms used 

in the modern agricultural field. 

[32] 

33 2019 It involves exploring the fundamental concept of machine learning and its 

applications, benefits, and challenges in education. 

[33] 
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Table II: Primary ML applications across various Areas 

Area Technologies Used Ref 

Healthcare Deep Learning, Natural language processing, Reinforcement 

learning, Artificial Intelligence, Neural Network, Supervised 

machine learning, Decision Trees, Support Vector Machines, 

Random Forest. 

[1], [2], [3],  [8], 

[9], [10], [15] , [16] 

Cybersecurity deep belief network, decision tree, support vector machine, 

artificial intelligence, machine learning 

[13],[21], [30], 

[31],  

Transportation and 

autonomous 

systems 

artificial intelligence (AI), Machine learning (ML), deep 

learning (DL), deep neural networks (DNNs), natural language 

processing (NLP) 

[4], [5], [7],  [25], 

[29],  

education Artificial Intelligence, Machine Learning, Digitalization, 

Supervised Learning, Unsupervised Learning 

[6], [26], [33] 

Finance Bayesian network, neural network, Recurrent neural networks, 

support Vector machine, k-nearest neighbor, Deep neural 

networks, supervised machine learning, Unsupervised machine 

learning, artificial neural network 

[11], [19],  [24], 

[25], [27], 

Agriculture Support Vector Machine (SVM), Artificial Neural Network 

(ANN), Random Forest (RF), Multivariate Linear Regression 

(MLR), and K-Nearest Neighbour 

[12], [22], [28], 

[32] 

energy and 

environment 

Artificial Intelligence, Machine Learning, Deep Learning  [14], [20], [23] 

 

By examining these studies, this review insights into how different ML models are utilized across sectors, identifying strengths and 

research opportunities. 

 

III. ANALYSIS 

Performance Comparison of ML Technologies Across Domains 

 
Fig. 3: ML Technologies Across Domains 

As shown in Fig.3,  

 Healthcare employs the most diverse range of ML techniques. Deep learning, particularly CNNs and RNNs, is dominant due to 

its superior performance in image processing and sequential data analysis. 

 Cybersecurity relies heavily on Supervised Learning due to the necessity of labeled attack data for threat detection models. 

 Reinforcement Learning is emerging in autonomous systems but remains underutilized in finance and education. 
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A. Most Widely Used ML Algorithms 

 
Fig. 4: Most Widely Used ML Algorithms 

 

The above Fig. 4 highlights the popularity of different ML algorithms across various applications. The key insights from the graph 

are: 

 Deep Learning dominates applications in healthcare, autonomous vehicles, and finance due to its ability to handle complex 

patterns and unstructured data. 

 Random Forest and SVM are widely used in structured data applications such as fraud detection, agriculture, and cybersecurity. 

 Bayesian Networks and Unsupervised Learning techniques are growing in significance, particularly in risk modeling and 

anomaly detection. 

 Reinforcement Learning is primarily used in autonomous systems and robotics, but its adoption in finance and education is still 

limited. 

 Decision Trees are frequently used in cybersecurity and finance, providing interpretable results and efficient classification 

performance. 

This graph provides a clear overview of how different ML algorithms are utilized in real-world scenarios, offering insights into their 

strengths and applicability in various domains. 

 

IV. CONCLUSION 

Machine learning continues to revolutionize multiple industries by enabling automation, predictive analytics, and intelligent 

decision-making. Across domains such as healthcare, finance, cybersecurity, transportation, education, agriculture, and energy, ML-

driven innovations have significantly enhanced efficiency and accuracy.  ML has already transformed various sectors, continuous 

innovation and responsible development will be key to unlocking its full potential. By addressing existing limitations and embracing 

new technological advancements, ML will continue to drive meaningful progress , making intelligent systems more adaptable, 

ethical, and effective across industries. 

This work has highlighted the diverse applications of ML, its advantages, and the challenges associated with implementation, 

including issues related to data privacy, interpretability, and computational complexity. 
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