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Abstract 
The application of machine learning in computing has become one of the most significant 
developments in modern technology. This study examines a range of use cases from 
various sectors, including healthcare, finance and transport, which demonstrate how 
machine learning can improve the efficiency, accuracy and capabilities of computer 
systems. Through case study analysis, it is shown that machine learning is capable of 
automating complex tasks and providing deep insights. However, the implementation of 
this technology also faces a number of challenges, such as the need for high-quality data, 
model interpretability issues, and high computational costs. Furthermore, there are ethical 
and legal issues to be considered, especially in relation to privacy and potential bias in the 
models. This research highlights the importance of a careful approach and appropriate 
strategies to overcome these barriers, in order to fully utilise the potential of machine 
learning while minimising the risks involved. 
Keywords: Application of Machine Learning, Field of Computing. 
 

Introduction 

The digital revolution that has taken place in the last few decades has brought 

significant changes in various fields, including the field of computing. Computing is the 

process of using information technology to effectively perform, manage, and process data 

to solve various types of problems. It includes all forms of calculations and data 

manipulation carried out with the help of computer hardware and software. (Lin & 

Prasanna, 2023).. In addition, computing involves various disciplines and techniques, 

including mathematics, algorithms, and programming models to process information and 

obtain desired results. Computing has become an important foundation in fields such as 

science, engineering, economics, and creative industries, enabling the analysis of complex 

data and the automation of tasks that previously required human intervention. (Aljulayfi & 

Djemame, 2021).. 

One of the most prominent developments in this digital era is the rise of machine 

learning (ML), a branch of artificial intelligence (AI) that allows computers to learn from 

data and make decisions or predictions without being explicitly programmed. 

Machine learning has been applied in various aspects of computing, from process 

optimisation, big data analysis, pattern recognition, to the development of autonomous 
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systems. In the business sector, machine learning is used to improve operational efficiency, 

provide better customer service, and support data-driven decision making. In the 

healthcare sector, machine learning helps in disease diagnosis and drug development, 

while in the transport sector, this technology is used to develop autonomous vehicles. 

(Ertuğrul, 2020). 

Despite its great potential, the application of machine learning does not always go 

smoothly. There are many challenges, ranging from data quality and quantity, algorithm 

complexity, to ethical and privacy issues. In addition, the success of machine learning 

implementation often depends on the organisation's ability to manage change and adopt 

new technologies. There are many cases where machine learning projects have failed, 

both due to technical and non-technical issues. (Darwish, 2021). 

On the other hand, the success of several case studies shows that with proper 

understanding of the technology and implementation of effective strategies, these 

challenges can be overcome. Therefore, an in-depth analysis of machine learning 

applications, case studies of successes and failures, and challenges encountered, is crucial 

to optimise the benefits of this technology. (Sawalha et al., 2022). 

This research aims to identify and analyse the application of machine learning in 

computing, with a focus on various case studies and implementation challenges. Through 

this research, it is hoped that a comprehensive insight into the factors that determine the 

success and failure of machine learning projects can be gained, as well as effective 

solutions to overcome the challenges. 

 
Research Methods 

The study in this research uses the literature method. The literature research 

method is an approach used to collect and analyse existing information from various 

documented sources such as books, journal articles, research reports, and other scientific 

publications. The main purpose of this method is to gain a thorough insight into the topic 

being researched, identify related trends and patterns, and evaluate gaps and 

controversies in previous research. (Suparlan, 2014); (Ainiyah, 2021). Through literature 

review, researchers can build a strong theoretical foundation, support hypotheses, and 

inform further research methodology. In addition, this method helps researchers to 

ensure that their study does not repeat existing research, but rather makes a significant 

new contribution to the field. (Pertiwi & Weganofa, 2015).. 

 
Results and Discussion 

Machine Learning in the Field of Computing 

Machine learning is a branch of artificial intelligence (AI) that focuses on developing 

algorithms that allow computers to learn from and make predictions or decisions based 

on data. In the field of computing, machine learning plays a very important role by allowing 

computer systems to recognise patterns, make decisions, and become smarter over time 

without the need for explicit programming for each task. This gives machines the ability to 
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improve performance and accuracy in various applications with more training data. 

Techniques such as supervised learning, unsupervised learning, and reinforcement 

learning are some of the types of learning that are often used to overcome various 

challenges in machine learning. (Behura et al., 2021). 

The use of machine learning in computing is vast and covers a wide range of 

applications from image recognition, natural language processing (NLP), to speech 

recognition. For example, in image recognition, machine learning algorithms can be 

trained to identify objects and faces with very high accuracy. This is applied in security 

systems, image-based medical diagnosis, and social media applications. In the field of NLP, 

machine learning enables computers to understand and process human language, which 

is used in applications such as chatbots, automatic translators, and sentiment analysis in 

social media. (Lyu, 2020). 

In addition, machine learning is also very useful in the field of computing for big 

data analysis. With the ability to process and analyse huge volumes of data in a relatively 

short period of time, machine learning helps organisations make data-driven decisions 

more quickly and accurately. For example, in the financial industry, machine learning 

algorithms can be used to detect fraud, predict stock market trends, and manage risk. In 

the healthcare sector, machine learning aids in disease prediction, personalisation of 

patient care, and discovery of new drugs. (Behura et al., 2021). 

Going forward, the role of machine learning in computing is expected to continue 

to grow as computing capabilities improve and more data is collected. This will open up 

opportunities for the development of more complex and intelligent applications. 

However, there are challenges that need to be faced such as data privacy issues, 

interpretability of machine learning models, and the risk of bias in algorithms (Eswarawaka 

et al., 2014). (Eswarawaka et al., 2023).. By continuously updating and refining machine 

learning techniques, as well as considering ethical and security aspects, the full potential 

of machine learning in computing can be realised for the wider benefit of society. 

 
Machine Learning Applications in Computing  

Machine learning has become a key component in many modern computational 

applications. One of the most prominent applications is in the field of natural language 

processing (NLP). NLP allows machines to understand and respond to human language in 

a natural way. Examples of applications include recommendation systems, information 

retrieval, chatbots, and virtual assistants such as Siri and Google Assistant. NLP algorithms 

can process text and speech in multiple languages, translate text, answer user questions, 

and even generate new text similar to the way humans write. (kumar, 2020). 

In the field of image recognition and computer vision, machine learning plays an 

important role in enabling computers to recognise and interpret visual patterns from 

images and videos. This technology is used in various applications such as face detection 

in security cameras, object recognition in autonomous vehicles, to medical analysis such 

as tumour identification in radiology images. (kumar, 2020). Deep learning algorithms, 
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specifically convolutional neural networks (CNNs), are one of the most commonly used 

techniques for these tasks, as they are able to process visual data very accurately and 

quickly. (Bhoj & Bhadoria, 2022)..  

In the financial industry, machine learning is used for predictive analysis, which can 

help in making investment decisions, anomaly detection to prevent fraud, and risk 

management. Machine learning algorithms can analyse financial transaction patterns, 

identify suspicious and anomalous activities, and predict stock market trends. This not only 

improves the efficiency and accuracy of fraud detection but also assists financial 

institutions in providing more personalised services to customers, such as customised 

product offerings. (Zhu et al., 2024).. 

In addition, machine learning is also applied in recommendation systems, which are 

used by companies such as Netflix, Amazon, and Spotify to provide personalised content 

recommendations to users. By analysing users' historical data and their preferences, 

algorithms predict what users are likely to like in the future. This not only improves the 

user experience but also helps companies in increasing customer engagement and 

retention. (Gaikwad et al., 2020). Through continuous learning, these algorithms can 

continuously improve the accuracy and relevance of recommendations as user data grows. 

From healthcare to e-commerce, from security to entertainment, the application of 

machine learning in computing presents tremendous potential for ever-evolving 

innovation and efficiency. 

 
Challenges in Machine Learning Implementation 

Although the potential of machine learning is huge, its application in various 

computing solutions is not without challenges. One of the main challenges is the need for 

high-quality data. Machine learning algorithms rely on data to "learn" and make accurate 

predictions. If the data used to train the model is incomplete, inaccurate, or biased, the 

results of the model will also be negatively affected. Therefore, data collection, cleaning, 

and pre-processing are critical steps that often take significant time and resources. 

(Moraes et al., 2021). 

In addition, the interpretability and transparency of machine learning models, 

especially complex ones such as deep learning, is a significant challenge. Many machine 

learning algorithms function as "black boxes," where their internal decision-making 

processes are difficult to understand even by experts. This can be a problem when models 

are used in fields that require rigorous auditing and compliance, such as healthcare or 

finance. There is a need for approaches such as explainable AI to increase transparency 

and allow users to understand how and why a decision or prediction was made. (Amini, 

2024). 

On the technical side, high computational costs and the need for sophisticated 

infrastructure are also obstacles. Training machine learning models, especially complex 

ones such as deep neural networks, requires hardware with high computational capacity, 

such as GPUs or TPUs, as well as large amounts of memory. This can be costly, especially 
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for small companies or startups. Moreover, with the rapid advancement of technology, 

infrastructure and hardware also need to be updated regularly to remain competitive, 

which means additional costs. (Rajput et al., 2023). 

Finally, ethical and legal challenges are also a concern in the application of machine 

learning. The use of personal data in model training can lead to data privacy and security 

issues. There are regulations such as GDPR in Europe that govern the use of personal data 

and give individuals rights over their data. In addition, there are also concerns about the 

use of machine learning in ways that may lead to discrimination or systemic bias, 

depending on how the data is trained and used. (Ma, 2022). Therefore, the application of 

machine learning requires a responsible and ethical approach, with an awareness of the 

social and legal implications that may arise. 

Overall, although these challenges are complex and diverse, they do not diminish 

the potential of machine learning to shape the future of computer technology. With a 

careful approach and continuous development of methodologies and infrastructure, these 

challenges can be overcome. 

 
Conclusion 

The application of machine learning in computing has shown tremendous potential 

to improve the efficiency and capability of computer systems in areas ranging from 

healthcare to finance to transport. Case studies from various sectors show how machine 

learning can automate complex tasks and generate insights that were previously difficult 

to obtain. This transformation enables organisations to make better and faster decisions, 

while providing more personalised and innovative services to end users. 

However, this potential comes with significant challenges that must be overcome 

to ensure successful and responsible implementation. These include the need for high-

quality data, model interpretability issues, high computational costs, and ethical and legal 

concerns regarding privacy and bias. Careful approaches and thoughtful strategies are 

needed to overcome these barriers so that machine learning can be used effectively and 

ethically, maximising its benefits in various computing applications while mitigating its 

risks. 
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