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Abstract 

Developing intelligent devices, particularly clever computer programs, is the goal of this field of science 

and engineering. Modern computer science has made artificial intelligence (AI) a pillar, and it has a 

significant impact on many facets of society. This article examines the perspectives of the diverse 

publications on computer science applications of artificial intelligence. This review highlights that 

Artificial Intelligence (AI) has become an indispensable tool in computer science, driving advancements 

across diverse domains such as healthcare, finance, cybersecurity, smart cities, robotics, and education. 

Speech recognition, image processing, and decision support systems are among the diverse applications 

of ten essential AI techniques, which include deep learning, machine learning, and natural language 

processing. Findings reveal that while AI enhances automation, efficiency, and intelligent computing, 

challenges remain in ethics, security, and large-scale implementation. In conclusion, AI continues to 

evolve as a transformative force, with future prospects pointing toward greater automation, intelligent 

decision-making, and sustainable societal integration. 

Keywords; Artificial Intelligence Applications, Computer Science, Decision-Making, Data Security, 

Automation, Machine Learning, Deep Learning, and Natural Language Processing. 

INTRODUCTION 

Artificial intelligence (AI) is the development of computer systems that 

are capable of tasks that are often associated with human cognition. These 

responsibilities may encompass problem-solving, reasoning, adapting to new 

circumstances, recognising patterns, learning from experience, and comprehending 

natural language [1]. AI systems can do complicated tasks on their own or with little 

assistance from humans since they are designed to mimic human cognitive 

processes [2]. Furthermore, AI drives value creation for both consumers and 

businesses, acting as the foundation for innovation in modern computing. Optical 

character recognition (OCR) technology is the most effective demonstration of the 

importance of AI, as it employs "AI algorithms to extract text from documents and 

photographs". OCR transforms unstructured material into structured data, which 

helps organisations get important insights while also making information 

administration and organisation easier [3]. This revolutionary potential highlights 

AI's ability to disrupt conventional workflows, expedite procedures, and enable 

decision-making in a variety of industries. Building computers and robots that can 

emulate human intelligence is the aim of the large field of artificial intelligence 

(AI). This includes managing data at sizes larger than human analytical capabilities 

as well as the typical cognitive functions of reasoning, learning, and decision-

making [4]. This is why artificial intelligence encompasses a broad variety of 

disciplines, including "computer science, data analytics, statistics, hardware and 

software engineering, languages, neuroscience, philosophy, and psychology" [3]. 

In an effort to enhance its comprehension and capabilities, it exploits methodologies 

and insights from these disciplines. AI is a group of technologies used in real-world 

commercial applications that are mostly based on "machine learning and deep 

learning" [5]. These technologies are used in a wide range of applications, including 

as "recommendation systems, predictive modeling, natural language processing, 

data analytics, intelligent data retrieval, and object identification" [6].  
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Businesses may boost decision-making skills, automate 

procedures, and extract useful insights from data by using 

AI technology. This will provide them a competitive edge 

and spur innovation in today's data-driven environment [7], 

[8]. 

Artificial intelligence 

The theory and creation of computer systems that can do 

tasks like pattern recognition, voice recognition, and 

decision-making that have traditionally needed human 

intellect is known as artificial intelligence (AI). Natural 

language processing (NLP), machine learning, deep 

learning, and other technologies are all included in the broad 

category of artificial intelligence (AI) [9]. Although the term 

"artificial intelligence" is frequently employed, there is 

heated debate as to whether the various technologies that are 

currently in use can truly be classified as such. Others 

counter that a large portion of artificial intelligence (AI) in 

the actual world today is really very sophisticated machine 

learning, which is only a precursor to genuine AI, or general 

artificial intelligence (GAI) [10]. Even though there are 

many philosophical arguments about whether or not there 

are truly intelligent machines, "the term artificial 

intelligence (AI)" is now widely used to refer to a group of 

machine learning-powered technologies, like computer 

vision or Chat GPT, that allow machines to carry out tasks 

that were previously only possible by humans, like data 

analysis, driving, or writing [11]. 

AI benefits and dangers 

Applications of AI are many and have the potential to 

revolutionise our way of life and work. While many of these 

innovations—like virtual assistants, self-driving cars, and 

wearable technologies in the healthcare industry—are 

fantastic, they also come with a lot of challenges. Some see 

it as a dystopia, while others see it as a paradise. It's a 

complex visual that often evokes conflicting thoughts [12]. 

The truth is probably much more nuanced. Some potential 

advantages and risks of artificial intelligence include the 

following: 

Table 1 Artificial intelligence’s Benefits and dangers 

Potential Benefits Potential Dangers 

Increased precision for certain recurring jobs, including computer or 

car assembly. 

Increased automation is causing job losses. 

Increased efficacy of devices results in reduced operational costs. The possibility of prejudice or discrimination due to the data 

set used to train the AI. 

More customization of digital goods and services. Potential issues with cybersecurity. 

Enhanced judgment under certain circumstances. Less than ideal solutions are produced due to a lack of 

openness in the decision-making process. 

Capacity to rapidly produce new content, including images or text. The potential to unintentionally break rules and laws and 

spread false information. 

The advantages and disadvantages of artificial intelligence 

Artificial intelligence (AI)-based technologies, especially 

deep learning models like artificial neural networks, are 

capable of handling massive volumes of data much more 

quickly and producing predictions that are more accurate 

than those made by people. A human researcher would be 

overwhelmed by the massive volumes of data that are 

gathered every day. But machine learning-based AI systems 

can swiftly transform that data into useful insights [13]. The 

cost of processing the massive volumes of data AI needs is 

one of its main issues. Businesses must be aware that, 

whether intentionally or unintentionally, AI has the potential 

to create discriminatory and biassed systems as it is adopted 

into more goods and services. 

1. Advantages of AI 

Some of AI's benefits include the following: 

“Efficiency in data-heavy tasks”: The amount of time 

needed for data processing is significantly decreased by 

automation tools and artificial intelligence (AI) technology. 

This is especially beneficial in industries such as healthcare, 

insurance, and finance, which necessitate a significant 

quantity of regular data entry and analysis, in addition to 

data-driven decision-making. For instance, in order to 

anticipate market trends and assess investment risk, 

predictive AI systems can analyse vast amounts of data from 

the banking and financial sectors. 

“Time savings and productivity gains”: Automation of 

duties is one of the prospective benefits of robotics and AI, 

in addition to productivity and safety. Artificial intelligence-

powered machines are increasingly employed in warehouse 

automation to perform hazardous or repetitive duties in 

manufacturing, for instance. This increases overall 

production and reduces the danger to human workers. 

“Consistency in results”: Thanks to artificial intelligence 

(AI) and machine learning, today's analytics systems can 

continuously analyse enormous volumes of data and learn 
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from fresh data. For instance, AI technologies have 

produced dependable and consistent results in the domains 

of language translation and legal document evaluation. 

Round-the-clock availability: Sleep and breaks are 

unnecessary for AI systems. For instance, even with high 

contact volumes, AI-powered virtual assistants may provide 

constant, 24/7 customer support, enhancing response times 

and reducing expenses. 

Accelerated research and development: AI has the 

potential to expedite the research and development of fields 

such as materials science and medicine. Through 

instantaneous simulation and analysis of a large variety of 

possible scenarios, AI models may help researchers discover 

new drugs, materials, or compounds more rapidly than they 

could using traditional methods. 

“Sustainability and conservation”: Machine learning and 

artificial intelligence (AI) are being used more and more to 

monitor environmental changes, predict future weather, and 

manage conservation efforts. For instance, machine learning 

models may analyse sensor data and satellite pictures to 

monitor endangered species populations, pollution levels, 

and wildfire risk. 

Process optimization: Complex operations are automated 

and streamlined using AI in a variety of sectors. AI models, 

for instance, can estimate power utilisation and allocate 

supplies in real time in the energy sector; they can also detect 

inefficiencies and anticipate bottlenecks in industrial 

operations. 

2. Disadvantages of AI 

Some of AI's drawbacks are as follows: 

High costs: The expense of developing AI might be high. 

Building an AI model and storing its training data requires a 

significant upfront investment in infrastructure, software, 

and computing power. Further ongoing expenses are 

associated with model inference and retraining subsequent 

to the initial training. As a consequence, expenses may 

accumulate rapidly, particularly for intricate, high-tech 

systems such as generative AI applications. Sam Altman, the 

CEO of OpenAI, said that the business spent over $100 

million training its GPT-4 model. 

Technical complexity: It takes a lot of technical expertise 

to develop, install, and debug AI systems, especially in real-

world production settings. When it comes to creating 

software that isn't artificial intelligence, this skill is often 

different. A machine learning application's development and 

implementation, for instance, is a multi-step, intricate, and 

very technical process that includes algorithm selection, 

model testing, parameter tweaking, and data preparation. 

“Algorithmic bias”: "The biases in training data" are 

reflected in AI and machine learning algorithms, and these 

biases worsen with the scope of AI system deployment. AI 

systems may sometimes magnify even small biases by 

encoding training data into patterns that are both 

reinforceable and pseudo-objective. As a well-known 

illustration of the wider gender disparities in the IT sector, 

Amazon created an AI-powered recruiting tool to speed up 

the process that unintentionally favoured male applicants. 

“Difficulty with generalization”: AI models frequently 

demonstrate inadequate performance when confronted with 

unfamiliar circumstances, despite their exceptional 

proficiency in “the specific tasks for which they were 

previously trained”. Because new tasks may need the 

development of a new model, this lack of flexibility may 

restrict AI's utility. For instance, without much extra 

training, "an NLP model trained on English-language text" 

will not perform well on text in other languages. This is still 

an open research subject, despite the fact that efforts are 

being made to improve the generalization capacities of 

models, often known as "domain adaptation or transfer 

learning". 

Security vulnerabilities: Analytical machine learning and 

data poisoning are two examples of cyberthreats that might 

affect AI systems. For instance, hackers might deceive AI 

systems into generating output that is dangerously 

inaccurate or remove private "training data from an AI 

model". This is particularly troubling for sectors like 

government and finance that are sensitive to security. 

Legal issues: In particular, the evolving AI regulatory 

landscape that varies across regions raises complex concerns 

regarding legal liability and privacy. For example, the use of 

AI to assess and determine personal data raises substantial 

privacy concerns, and the courts' assessment of the 

authorship of content generated by LLMs that have been 

"trained on copyrighted works remains uncertain". 

Applications of Artificial Intelligence in Computer Science 

There will be several new uses for artificial intelligence as 

technology advances. One of the most evident links is how, 

via more sophisticated programming methods and data 

organisation, artificial intelligence may influence and 

progress the related discipline of computer science [6]. In 

essence, computers work by following sets of programming 

instructions. The area of artificial intelligence is working to 

change this process into something much more dynamic, 
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where the programs can learn on their own without always 

needing fresh instructions. 

Self-Modifying Coding: These days, programming 

languages are being enhanced with artificial intelligence to 

produce self-modifying code blocks. These may be guided 

by benchmarks, like a score, to keep trying different 

combinations that get them closer to the objective. The 

capacity to develop intelligent programs should eventually 

enable them to provide updates or fix mistakes on their own. 

Robotics: Robots can operate and interact because they 

often exchange programming sets. However, given their 

many applications, robots can need programming or 

instructions to make choices and value judgements in 

dynamic circumstances. They'll need to be artificially 

intelligent for this to work.  

Speech and Language Processing: In order to receive 

instructions and respond, computers are increasingly 

becoming able to talk and be talked to. To make this seem 

like a more comprehensive and natural interaction than 

speaking to a machine that can only respond with simple 

replies, artificial intelligence will be required. The majority 

of computers do this by being able to recognise, signal, and 

process a set of instructions. 

Data Mining: To identify certain patterns, abnormalities, or 

other values among very enormous amounts of data, the data 

is "mined," or sorted and examined. In an ideal world, 

artificial intelligence would speed up this process and 

provide unexpected answers to help humans who have to 

analyse the data and make judgements. 

Visualizations and Visual Data: Artificial intelligence will 

significantly improve the visualisation capabilities of 

computer programs, which can now create them depending 

on certain criteria. Artificial intelligence may help create 

new types of visual aids by having intelligent algorithms that 

propose ways to analyse and organise data and assist people 

via visual analytics.  

Marketing Programs: Programs that were generated 

artificially are now capable of handling tasks like content 

marketing, SEO, and customer care. Businesses who don't 

want to spend a lot of money on marketing or public 

relations departments with skilled staff members may find 

this interesting. Consumers may not see programs that 

mimic conventional human marketing efforts with genuine 

creativity and empathy as legitimate for some time, 

however, since this discipline is still in its infancy. 

Image Recognition: A program's capacity to retain and 

decode a picture is just as tempting as computers' increasing 

ability to recognise spoken instructions. This capability has 

several uses in fields ranging from graphic design to 

security. Tech giants like Google and Facebook now have 

access to large databases of labelled photos, and they are 

using these amounts of visual data in innovative ways to 

develop computer programs that can recognise what they see 

in front of them, even if it is for the first time. 

Cloud Computing: Traditional physical storage that is 

confined to one area is being replaced by the capacity to 

store and retrieve data on the cloud, which is completely 

changing how individuals may access information from 

several places. In the future, this procedure will become 

more methodical and organised with the aid of artificial 

intelligence. When files are stored and accessed from a 

cloud-based network, users will receive intelligent 

responses. 

LITERATURE REVIEW  

(Jia, 2023) [14] Artificial intelligence (AI) technology is 

now widely used in every aspect of life due to the quick 

growth of information technology. AI operations might 

someday make computers think more like humans and 

perhaps outperform them if they are integrated "with 

computer technologies like information and network 

technology". The categorisation, advancement, use, and 

trends of computer AI technology are all thoroughly 

examined in this paper. The use of computer AI technology 

in the domains of problem solving, scientific research, 

medical diagnosis, and automated driving is thus very 

promising. Additionally, future advancements in computer 

AI technology may include the optimisation of facial 

recognition, the enhancement of smart chips, and the 

integration of the Internet. 

(Sun et al., 2019) [15] Provides a brief overview of the idea, 

history, traits, and uses of artificial intelligence. It also 

discusses the benefits of using AI in computer networks, 

examines the issues with current computer networks, and 

begins implementing AI in computer networks. According 

to a thorough analysis, this article can serve as a reference 

and aid in the use of AI in computer network technology. It 

fully highlights the importance and role of AI, "advances 

computer network technology, and better fits" the current 

economic and social growth process. 

(Soori et al., 2023) [2] Advances in "deep learning (DL), 

machine learning (ML), and artificial intelligence (AI)" have 

revolutionised the field of advanced robotics in recent years. 

Advanced robotics is undergoing a transformation thanks to 

AI, ML, and DL, which are improving robot intelligence, 

efficiency, and adaptability to challenging jobs and 
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conditions. The study offers a comprehensive overview of 

the most recent developments in AI, ML, and DL in 

advanced robotics systems, in addition to discussing "the 

numerous applications of the systems in robot 

modification". It is also advised that further research be done 

on the use of deep learning, machine learning, and artificial 

intelligence in sophisticated robotics systems in order to 

bridge "the gaps between the published articles and ongoing 

studies". By analysing "the applications of AI, ML, and DL 

in advanced robotics systems", it is possible to modify and 

improve the performance of advanced robots in a variety of 

applications in order to increase production in advanced 

robotic industries. 

 

Figure 1 Drug delivery using machine learning algorithms is utilized to treat infectious diseases [2] 

(Paliwal et al., 2021) [11] Identify the effects of machine 

learning and artificial intelligence on business operations by 

using a methodical approach to the study of these 

technologies in a particular sector. An industrial revolution 

is being sparked by the advent of industry 4.0, which is using 

“machine learning and artificial intelligence technologies”. 

By integrating artificial intelligence into business 

operations, companies can expedite the process of 

conducting business opportunities, reduce errors, enhance 

transparency, and increase revenues by a significant margin. 

(Sarker, 2022) [16] "The Fourth Industrial Revolution" is 

characterised by the integration of human cognition and 

behaviour into machinery or systems, a technology known 

as artificial intelligence (AI) or Industry 4.0 or 4IR. 

Therefore, the foundation for the development of intelligent, 

automated, and intelligent systems that meet the 

requirements of the present day is “AI-based modelling”. 

This article describes the foundations and potential uses of 

AI techniques to provide a comprehensive overview of AI-

based modelling. In many real-world domains, including as 

"cybersecurity, smart cities, business, finance, healthcare, 

and agriculture", these techniques might significantly 

contribute to the development of clever and intelligent 

systems. Within the parameters of our study, we additionally 

stress and draw attention to the research difficulties. The 

major objective of this work is to provide a comprehensive 

overview of AI-based modelling that academics, industry 

professionals, and decision-makers may use as a reference 

manual in a variety of real-world scenarios and application 

domains. 

(Pannu, 2015) [17] Artificial intelligence is gaining 

prominence in computer science since it has greatly 

enhanced human life. Over the last 20 years, artificial 

intelligence has significantly increased the efficiency of 

production and service systems. In a variety of domains, 

such as engineering, business, science, medicine, and 
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weather forecasting, "the application of Artificial 

Intelligence is having a significant impact". Expert systems 

are now extensively used to address complex problems. The 

technology and its application areas are summarised in this 

paper. This paper will also examine the current applications 

of AI technologies in the fields of medicine, accounting 

databases, computer games, and medicine to improve 

inpatient care, improve computer and communication 

networks from intrusions, and classify medical images. AI 

technologies are also used in PSS design to reduce power 

system oscillations caused by interruptions. 

RESEARCH OBJECTIVE 

 To study the artificial intelligence and its 

advantages and disadvantages.  

 To study the various application of artificial 

intelligence in computer science.  

 To stud the various literature’s perspective on 

artificial intelligence application in computer 

science.  

RESEARCH GAP 

Despite the rapid growth of Artificial Intelligence (AI) 

applications across various domains of computer science, 

significant research gaps remain. Studies that have already 

been done often concentrate on discrete applications like 

computer vision, machine learning, or natural language 

processing without taking a comprehensive approach that 

unifies various fields. Moreover, limited attention has been 

given to the ethical, security, and scalability challenges of 

AI adoption in computer science fields. Few reviews address 

cross-disciplinary integration, long-term sustainability, and 

real-world implementation barriers. Therefore, a 

comprehensive review is needed to consolidate 

advancements, highlight challenges, and identify 

opportunities for future AI-driven innovations in computer 

science. 

RESEARCH METHODOLOGY  

This review paper adopts a qualitative research 

methodology, relying on secondary data analysis to evaluate 

Artificial Intelligence (AI) applications in computer science. 

An extensive literature review was conducted, 

systematically examining peer-reviewed journals, scholarly 

articles, technical reports, conference proceedings, and case 

studies published between 2015 and 2023. The sources were 

selected from reputable academic databases to ensure 

reliability and relevance. The collected data were critically 

analyzed to identify emerging trends, application areas, 

challenges, and opportunities of AI in computer science. 

This structured approach provides a comprehensive 

understanding and highlights future research directions in 

AI-driven computer science innovations. 

CONCLUSION  

The research underscores the transformation of Artificial 

Intelligence (AI) into a game-changing technology in the 

field of computer science. AI has applications in a diverse 

array of disciplines, such as "robotics, image recognition, 

natural language processing, voice recognition, and expert 

system modelling". In real-world scenarios, "AI techniques, 

particularly machine learning, deep learning, and knowledge 

discovery", are extensively adopted for intelligent decision-

making, automation, and problem-solving, according to the 

findings. AI has demonstrated remarkable success in sectors 

including healthcare, business intelligence, finance, smart 

cities, cybersecurity, IoT, and education. The data also 

shows that the use of AI in computer science teaching is 

becoming more widespread, particularly at higher education 

levels where students have the technical know-how to take 

advantage of its potential. However, ethical considerations, 

scalability challenges, and the need for robust regulatory 

frameworks remain pressing issues. 

In conclusion, AI continues to redefine computer science by 

enhancing computational efficiency, fostering innovation, 

and enabling intelligent automation. Its role is not limited to 

programming but extends to cybersecurity, web 

development, cloud computing, and gaming, among others. 

While the future of AI points toward advancements in 

automation, smart computing, and artificial general 

intelligence, its responsible adoption demands careful 

attention to ethics, security, and inclusivity. Embracing AI 

with balanced innovation and regulation will ensure a 

sustainable and equitable technological future. 
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