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Abstract - Artificial Intelligence (AI) has emerged as a 

transformative force across numerous sectors, offering 

innovative solutions to address complex challenges. As the 

digital landscape continues to evolve rapidly, AI is 

increasingly integrated into everyday life, highlighting the 

importance of staying informed of ground breaking 

technologies to ameliorate superiority of life. Despite these 

advancements, certain sectors, such as agriculture, continue to 

face substantial difficulties, including crop diseases, 

inadequate storage systems, and ineffective pesticide 

application. By leveraging AI alongside IoT, machine 

learning, and deep learning, these problems can be effectively 

addressed. This study examines the influence of AI in 

overcoming obstacles in various industries, including 

Covering healthcare, particularly COVID-19, along with 

engineering, agriculture, business, and defense. Additionally, 

it discusses the future potential, challenges, and broad-ranging 

applications of AI across these domains. 
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1. INTRODUCTION 

AI has become an essential technology across diverse sectors, 

enabling functions like visual processing, symbolic reasoning, 

task planning, self-learning, and action recognition. Research 

indicates that leveraging AI to aid decision-making, rethink 

business models, and enhance customer experiences will be 

key to the success of digital transformations by 2025. 

Furthermore, it is expected that 59% of organizations will 

implement AI strategies, with many already making 

significant progress in integrating AI solutions across various 

industries, including education [1]. 

 

A. Artificial Intelligence 

 
AI within the realms of computing and engineering refers to 

machines or robots that exhibit human-like intelligence. The 

main applications of AI focus on enabling machines to mimic 

human cognitive functions, such as learning from experience, 

understanding language, making decisions, and solving 

problems. 

When discussing AI, the central question is often: What 

defines artificial intelligence? A system is considered 

"artificially intelligent" if it can execute a specific function 

typically requiring human intellect. Its definition usually Its 

meaning is generally based on the functions it can perform. 

While it was once believed that intelligence was uniquely 

human, today, nearly 90% of computing efforts are focused on 

mathematical calculations, which are not always considered 

artificial intelligence. 

 

AI serves as a tool—similar to mathematics or language—that 

is embedded into multiple facets of society [2]. This tool is 

not limited to specialists but is also used by a wide array of 

individuals, many of whom apply AI in innovative and 

unexpected ways. Just as not all written work around the 

world is produced by professionals in languages like Chinese 

or English, AI is accessible to people beyond expert 

practitioners. In recent years, AI has gained significant 

attention, leading to its integration with Conventional domains 

like operations management and research. This advancement 

is particularly significant as it illustrates how AI is becoming 

embedded in established industries, enhancing their 

operations. 

 

B. Why AI is in High Demand Day by Day 

 
Although AI tools have been around for many years, Their 

extensive integration has notably expanded in recent years. 

Multiple factors have played a role in the rising significance 

and demand for AI. Several contributing factors include: [3] 

 

Computational Power and Cost: AI algorithms and 

techniques provide businesses with remarkable computational 

capabilities. When AI is integrated with the Internet of Things 

(IoT), vast amounts of data are generated, which, in turn, 

enhances the effectiveness of AI systems. 

 

Creation of Large Datasets: Advanced data technologies 

have facilitated the generation of massive 
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datasets. As the volume of data grows, AI models improve in 

their ability to learn from and process that data. The 

availability of AI-driven tools has made it more accessible for 

people and organizations to adopt AI, thus bridging the gap 

between technology and society. AI developers focus on 

minute details, employing neural networks to build advanced 

models that continuously learn and yield the desired results. 

Beyond military use, AI has been successfully applied across 

various industries, leading to advancements in multiple 

sectors. 

 

The influence of AI on the economy and society has been 

significant. By 2030, AI is projected to contribute 

approximately $15.7 trillion to the global economy, a figure 

comparable to the combined GDP of China and India today. 

Many businesses expect AI to boost productivity by up to 

40%. Since the year 2000, the prevalence of artificial 

intelligence has grown significantly, and AI is now being 

applied in diverse areas, from tracking asteroids and celestial 

objects to predicting diseases, combating terrorism, and 

developing new technologies. 

 

Despite its rapid growth, AI continues to encounter multiple 

challenges, as illustrated in Figure 1. 

 

 

Fig. 1 Obstacles to Advancing Artificial 

Intelligence Innovation [4] 

Achieving Human-Level Performance: 

One of the biggest challenges in AI development is achieving 

human-level performance. Although some AI systems claim 

accuracy rates exceeding 90%, humans still outperform these 

systems in many instances. For example, when identifying 

whether an image depicts a dog or a cat, humans can make 

this decision with over 

99% accuracy. Replicating this performance with a deep 

learning model demands a substantial allocation of resources, 

such as fine-tuning hyperparameters, working with large 

datasets, creating precise algorithms, and using powerful 

computational resources, alongside continuous training and 

testing. This process is far more complex than it seems. 

Alternatively, companies can bypass much of this effort by 

utilizing pre-trained deep learning models from service 

providers, but these models, trained on millions of images, 

still have flaws and struggle to achieve human-like 

performance. 
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Fig. 2 Key Domains and Disciplines of Artificial 

Intelligence [5] 

A. AI-Powered Model for Managing COVID-19 

Patient Care 

An AI-driven model should be implemented to handle the 

increasing number of individuals affected by the virus. 

Patients showcasing symptoms such as fever and cough 

should undergo immediate screening. If their test results are 

positive, they should be isolated and quarantined for 16 days. 

The total count of infected individuals must be carefully 

monitored. Geotagging can aid in contact tracing by tracking 

the movements of COVID-19 patients, with designated 

"infection investigators" conducting house-to-house visits. 

Tools like CCTV and identification systems can be used to 

enforce strict home isolation measures. Once the number of 

quarantined and confirmed cases surpasses a particular 

threshold, treatment protocols will be activated, and patients 

will be continuously monitored to assess their recovery 

progress [6]. 

 

B. AI-Based Fever Detection System 

The Athena Fever Detection System offers a fast and reliable 

way to conduct mass screenings for elevated body 

temperature. It is non-invasive, contactless, and highly 

efficient tool. The system effectively excludes interference 

from heat sources such as overhead lighting or items like 

mobile phones and hot beverages. The individual simply looks 

at the camera, and the system identifies the warmest areas of 

the face, particularly around the inner corners of the eyes. 

Athena typically serves as the initial stage in a two-step 

process, with fever confirmation later conducted using a 

clinical thermometer. Temperature measurements are taken 

using infrared imaging and handheld thermometers to multiple 

points. This remote fever detection system is capable of 

assessing body temperature from distances of up to 5 meters 

[7]. 

C. AI for Virus Detection and Epidemic 

Prediction 

Artificial Intelligence (AI) is increasingly leveraged in 

healthcare to prevent, manage, and predict the spread of 

infectious diseases. In the case of new outbreaks like the 

COVID-19 pandemic, AI has proven to be a valuable tool. For 

instance, a Canada-based AI company, Blue Dot, issued an 

early warning about the coronavirus outbreak before it gained 

global attention. AI has become crucial in predicting 

epidemics and understanding how diseases spread. By 

analyzing global flight data, Blue Dot predicted that the virus 

could spread to cities such as Tokyo, Bangkok, Seoul, and 

Taipei. The company uses AI and natural language processing 

to analyze data from multiple sources, including health 

organizations, digital media, and global airlines, processing 

large volumes of data every 18 minutes, 24/7 [8]. 

 

D. AI-Powered Patient Screening System Efficient 

screening of a large number of suspected COVID-19 

patients is essential for effective isolation and 

prompt treatment, necessitating a swift and precise diagnostic 

method to curb the virus's spread. Traditional laboratory 

testing methods are often slow and prone to false negatives, 

which can delay the identification of infected persons. 

Artificial Intelligence, particularly deep learning, can play a 

key role in recognizing changes in CT scans. By analyzing CT 

scan images, deep learning models can extract critical visual 

features of COVID-19 patients, assisting clinical decision-

making and saving valuable time in healthcare management. 

This system utilizes both 2D and 3D deep learning models to 

enhance and integrate existing AI frameworks into clinical 

workflows [9]. 

 

E. Use of Robots and Drones in Healthcare for 

COVID-19 Management 

Healthcare professionals have had to embrace technological 

innovations to effectively respond to the pandemic and ensure 

timely, safe care. Drones are being employed in three key 

areas to aid in managing infectious diseases during large-scale 

outbreaks: 

 

1. Aerial surveillance to assess the spread of 

infectious diseases. 

2. Delivery of essential supplies and medications 

during epidemics. 

3. Post-pandemic analysis of disease trends. 

 

Surveillance drones are particularly useful during lockdowns 

to monitor public gatherings, manage traffic, supervise waste 

disposal, enforce social distancing, ensure mask-wearing, and 

identify individuals violating government regulations. 

Furthermore, robots are used to 
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transport medical samples and quarantine materials, helping 

prevent the further spread of infections such as COVID-19 

[10]. 

 

F. The Growing Significance of Emotional 

Intelligence in the Age of AI 

While machines succeed in performing many tasks more 

efficiently than humans, it’s crucial to recognize this reality. 

Many professions follow a similar sequence series of steps: (i) 

collect data, (ii) analyze data, (iii) interpret the results, (iv) 

make decisions, and (v) act upon those decisions. This process 

can be applied to various fields. For example, doctors conduct 

tests, devise treatment plans, and engage with patients to 

provide effective care. Financial advisors gather and analyze 

client data, assess investment options, interpret results based 

on factors such as risk tolerance, and help clients with long-

term strategies. Business consultants follow a similar 

approach for analyzing and solving business challenges. These 

professionals hold significant responsibilities because they 

possess three essential abilities: swiftly and accurately 

gathering data, utilizing judgment and experience to select the 

optimal course of action, and guiding clients through the 

decision-making process. 

 

AI and machine learning are poised to surpass human 

capabilities in two major areas—data processing and decision-

making—which will revolutionize the skill sets required for 

professionals as their roles evolve with technological 

advancements. While digital systems excel at data collection 

and analysis, the role of machines in making critical decisions, 

such as managing lives or finances, reflects a shift toward 

trusting advanced technologies. As automation continues to 

grow, emotional intelligence will become increasingly 

important for professionals looking to remain valuable in their 

careers [11]. 

 

It’s easy to acknowledge the role of digital systems in data 

collection and analysis. We recognize that machines excel at 

these tasks. While some may argue that we should never allow 

machines to make critical decisions, such as managing our 

lives or finances, this perspective reflects outdated thinking. 

The current generation increasingly relies on advanced, 

trusted technologies, and it's difficult to ignore the 

effectiveness of these systems. As automation continues to 

grow, emotional intelligence will become essential for those 

wishing to maintain their value in their careers. We give three 

key suggestions: don’t resist technological advancements. AI 

and machine learning have the potential to improve outcomes 

and lower costs, so embrace automation. Adapt to the changes 

in your field and work toward making processes more 

efficient and 

reliable. Focus on developing your interpersonal skills, 

inspiring and challenging others, and recognizing your 

strengths and weaknesses at emotional intelligence. Investing 

in your emotional intelligence will help you better manage, 

influence, and connect with others. This shift in mindset will 

enhance your role and relationships in the workplace. 

 

Table : Challenges and Solutions in AI Research 
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Ensuring 
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AI 
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nt 
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computing 

, Quantum 

computing 

 
[7], [8], 

[9] 

 
Lack of 

Interpreta 

bility 

 
Difficulty 

in 

understa 

nding AI 

 
Explainabl 

e AI (XAI), 

Post-hoc 

interpretab 

 
[10], 

[11], [12] 
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[16], 

[17], 

[18] 

3. Future Prospects and Potential of Artificial 

Intelligence 

A. Role of Artificial Intelligence in Advancing 

Science and Research 

Artificial Intelligence (AI) holds transformative potential 

across various domains, and growing evidence highlights its 

positive impact. A significant milestone occurred in 2019, 

when AI and medical research collaborated to detect breast 

cancer at its earliest stages, helping doctors distinguish 

between benign and malignant cells. This breakthrough 

exemplifies AI's capabilities across diverse fields. Another 

remarkable achievement  is  the  development  of  "Eve,"  

an AI-powered robot that discovered a compound in 

toothpaste capable of curing serious diseases such as malaria. 

This underscores the extraordinary potential to AI to identify 

solutions within everyday products. In biotechnology, AI is 

being utilized to engineer microorganisms for industrial 

purposes [12]. These advancements suggest that AI will 

continue to accelerate progress in scientific research and its 

practical applications. 

 

B. Artificial Intelligence in the Agricultural 

Sector 

As global food demand is expected to rise by more than 50% 

in the coming decades, AI might play a crucial role 

in supporting farmers to produce sustainable crops while 

optimizing resource usage. Climate change and population 

growth introduce significant challenges to agriculture, yet AI 

offers innovative solutions to enhance crop yield and meet 

future needs. AI will play a pivotal role in areas such as crop 

health monitoring, harvesting, and soil analysis, leading to 

improved outcomes in farming. Even basic tools like 

smartphone cameras, when integrated with AI, hold 

significant potential for driving advancements in agriculture, 

opening up a wide array of opportunities for progress [13]. 

 

C. Artificial Intelligence in Cybersecurity 

With the increasing reliance on digital platforms, the 

protection of personal data and privacy is more critical than 

ever. Cybersecurity has become essential in safeguarding 

information and assets, with AI offering promising solutions 

for tackling growing threats like credit card fraud. Numerous 

organizations are adopting AI-driven tools to automate 

repetitive security tasks. For instance, IBM's Resilient 

platform is designed to manage security responses efficiently. 

AI also plays a vital role in fraud detection, enabling early 

identification of suspicious activities. Neural networks can 

swiftly analyze large transaction volumes, categorizing them 

based on reliability, thereby enhancing fraud prevention [14]. 

 

D. Artificial Intelligence in Data Analysis 

Data is often referred to as the "new oil," with AI serving as 

the engine that drives its value. As data becomes increasingly 

crucial in solving global challenges, AI has the ability to 

uncover hidden patterns and insights that may not be 

immediately apparent to humans. AI can identify trends and 

correlations far more quickly and efficiently than manual 

analysis. It provides powerful tools like Smart Lists, Smart 

Goals, and Conversion Probability, which assist web 

administrators in enhancing site performance. The expanding 

potential of AI in data analysis is a key driver of technological 

advancement [15]. 

 

E. Artificial Intelligence in Power Generation 

Systems 

AI plays an indispensable role in optimizing the efficiency of 

power generation systems, including thermal, nuclear, and 

hydroelectric power plants. It enhances the performance of 

critical components such as boilers, power flow control, 

voltage regulation, and distribution systems (including 

network reconfiguration and demand-side management). AI is 

also applied in power system planning, including reliability 

assessments, reactive power management, and forecasting 

energy outputs, such as solar and wind power predictions. In 

thermal power plants, common 
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issues like corrosion, oxidation, and erosion can be mitigated 

through AI-driven innovations. Studies have explored various 

methods to combat high-temperature degradation, and AI 

continues to offer significant advantages in power plant 

operations. Figure 3 provides a comparison of AI's 

applications in power station protection [16-29]. 

 

Table : Comparison of Different AI Techniques 

Based on Key Metrics 

 

 

 

Fig. 3 Distinct AI Techniques and Their Roles in Power System 

Protection [30] 

 

F. The Impact of Artificial Intelligence in 

Healthcare 

The healthcare sector is increasingly embracing AI for a 

diverse range of applications, bringing numerous benefits to 

both medical professionals and patients. AI is proving to be 

invaluable in supporting medical research and clinical 

practice. As previously mentioned, AI is already contributing 

significantly to research efforts, such as the discovery of 

potential cures for diseases. In addition, AI is transforming 

patient care through telemedicine platforms. For instance, the 

UK's National Health Service (NHS) employs Google’s 

advanced AI technology to identify health risks in individuals 

via various applications. AI plays a pivotal role in minimizing 

medical errors by offering doctors relevant data and 

suggestions. By analyzing patient data with comparable 

symptoms, AI can recommend the most effective treatments 

based on historical cases. Leading companies such as IBM 

and Microsoft is collaborating with healthcare institutions to 

address a wide array of challenges in the medical field 

[31].Figure 4 highlights the various uses of machine learning 

models and kits in medical practices. 
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Fig. 4 Role of ML Kits and Models in Advancing Medical 

Affairs [32] 

 

G. Market Trends and Opportunities in AI for 

National Security and Public Safety 

The report titled "Artificial Intelligence Market in Homeland 

Security, Public Safety, and National Security: 2020-2025" 

predicts a compound annual growth rate (CAGR) of 18.5% 

between 2019 and 2025. As the world becomes more digitized 

and interconnected, national security, defense, public health 

agencies, and intelligence services are increasingly adopting 

AI and machine learning technologies. This shift is generating 

new opportunities not only in data collection and storage but 

also in intelligence processing, distribution, and analysis. AI 

has a significant role in enhancing capabilities in areas 

like crime prevention, counter-terrorism, cyberattack 

defense, public safety monitoring, disaster management, and 

predictive analytics. AI is improving multiple intelligence 

sectors, including Big Data, Data Analytics, OSINT, SIGINT, 

cybersecurity operations, and financial intelligence [33]. 

 

This market analysis, focused on AI applications in national 

security and public safety, provides valuable insights for 

executives, investors, AI firms, big data companies, 

intelligence agencies, and government officials. It highlights 

key trends, emerging technologies, market forecasts, and risks. 

The report addresses vital questions, such as: What will the 

size of the AI market in national security, public health, and 

public safety between 2019 and 2025? What are the 

anticipated trends in such areas? Which niche markets present 

the most promising opportunities? Which countries are 

expected to make significant AI investments in national 

security, public health, and public safety sectors? The analysis 

covers 20 national markets, 3 industrial markets, 4 

technological sub-markets, and 8 vertical markets, with a 

focus on key players such as NASA, Cybernet, Amazon, and 

Microsoft. It also includes AI applications in tracking and 

controlling the global spread of COVID-19, where national 

security and intelligence agencies are leveraging big data and 

analytics to mitigate the pandemic. Techniques such as geo-

location and mobile phone tracking are being utilized globally 

to monitor the virus's spread. Governments are using various 

levels of surveillance, including personal data tracking, to 

manage public health [34][35]. 

 

Germany has harnessed mobile network data, with Deutsche 

Telekom distributing location information to help the 

government analyze patterns without tracking individual 

movements. The aggregated and anonymized data is used to 

gain insights while protecting privacy. In South Korea, geo-

location data is used to alert 

individuals about potential exposure to infected persons, 

including details like age, gender, and travel history. China's 

surveillance system is one of the most expansive, 

incorporating geo-location data alongside CCTV networks and 

apps like Alipay and WeChat, which include health codes used 

to regulate access to public services and transportation. 

 

Additionally, the potential for Brain-Computer Interfaces 

(BCIs), powered by AI, is growing. BCIs could revolutionize 

the lives of individuals with neurological disorders or spinal 

cord injuries by restoring their ability to communicate or 

move. AI decipher neural signals linked to intended 

movements, enabling patients who suffer from conditions like 

ALS, stroke, or locked-in syndrome to interact with 

technology and communicate once again [36][37]. 

 

H. Paving the Way for Advanced Radiology Tools 

Radiological imaging techniques, such as MRI scans, CT 

scans, and X-rays, provide valuable, non-invasive insights into 

the internal workings of the body. Despite their effectiveness, 

many diagnostic procedures still depend on biopsies to obtain 

tissue samples, which carry risks such as infection. Artificial 

intelligence is set to revolutionize radiology by developing 

tools that offer enough precision and detail to potentially 

replace the need for biopsies in some cases. As Dr. Alexandra 

Golby, Director of Image-Guided Neurosurgery at Brigham 

and Women’s Hospital (BWH), explains, “We need to bring 

together the diagnostic imaging team with the physician or 

interventional radiologist and the pathologist.” She further 

emphasizes the challenge of aligning the goals of these 

different specialists. Achieving precise registration, where the 

true data for every pixel is understood, is critical to assure that 

imaging can provide as much information as tissue samples. If 

successful, this could enable clinicians to make more accurate 

decisions regarding tumor behavior without relying on tissue 

biopsy results. In turn, it would enhance the ability to 

determine disease aggressiveness and target treatments more 

effectively. AI is instrumental in developing "virtual biopsies" 

and pushing the boundaries of radiomics, an area that uses 

image-based algorithms to examine the structure and genetic 

characteristics of tumors [38]. 

 

I. Enhancing Healthcare Access in Underserved 

Regions 

A significant challenge in rural and low-resource areas around 

the world is shortage of trained healthcare professionals such 

as ultrasound technicians and radiologists. In fact, the number 

of radiologists working in just six hospitals along Longwood 

Avenue in Boston 

http://www.ijsrem.com/
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exceeds the total number in all of West Africa, illustrating the 

severity of the shortage. AI has the potential to address this 

issue by performing diagnostic tasks that were traditionally 

carried out by human professionals. AI-powered imaging 

tools, for example, can assess chest X-rays for signs of 

tuberculosis with accuracy comparable to that of experienced 

human providers. This technology could be made available on 

mobile applications for healthcare workers at underserved 

regions, reducing the reliance on an on-site radiologist. 

Jayashree Kalpathy-Cramer, PhD, Assistant in Neuroscience 

at MGH and Associate Professor of Radiology, stated, "The 

potential of this technology to increase healthcare access is 

immense" [39]. 

 

4. Impact of AI on Disease Treatment and Drug 

Repurposing 

Traditional drug repurposing plans often rely on network 

medicine, where medical knowledge graphs are created to 

map out relationships between diseases, drugs, and proteins. 

These graphs help identify new connections between existing 

drugs and diseases, such as in the case of COVID-19. A 

promising technique called graph embedding is gaining 

traction in link prediction within these graphs, using low-

dimensional feature vectors to represent nodes and edges. By 

analyzing the feature vectors of diseases and drugs, we can 

identify similarities and discover potential new treatments for 

specific conditions. 

 

One of the major challenges with graph embedding is 

scalability. Real-world knowledge graphs are often vast and 

complex, with millions of entities. Current machine learning 

frameworks like PyTorch are primarily designed to handle 

data with regular structures, which makes working with large-

scale graphs difficult. To overcome this limitation, specialized 

systems have been developed. For example, GraphVite, 

introduced by Zhu and colleagues, is a high-performance 

system that can efficiently process tens or even hundreds of 

millions of nodes, making it highly promising for future drug 

repurposing initiatives [40]. The integration of machine 

learning models and AI in patient treatment are depicted in 

Figure 6. 

 

 

 

Fig. 6 Journey of Machine Learning and AI in 

Healthcare Treatment [41] 

There is increasing interest in developing graph representation 

learning techniques for drug repurposing. Sosa and his team 

constructed a medical knowledge graph incorporating drugs, 

diseases, genes, and proteins sourced from biomedical 

literature, using graph embedding methods to predict 

relationships between drugs and diseases. Another research 

group created a comprehensive COVID-19 knowledge graph, 

named CoVKGE, which contained 15 million edges across 39 

types of relationships linking drugs, diseases, proteins, genes, 

pathways, and gene and protein expressions. This graph was 

derived from an extensive corpus of 24 million PubMed 

articles. By leveraging a computing power of Amazon Web 

Services and applying graph representation learning 

techniques, the team discovered 

41 potential drug candidates for repurposing (including 

dexamethasone and melatonin) for treating COVID-19. To 

achieve high predictive performance, constructing a high-

quality medical knowledge graph is essential, offering an 

exciting direction for future research. A schematic diagram 

illustrating AI models used in the biopharma chain, as well as 

the progression from detection to treatment using AI, is shown 

in Figure 7 (a, b). 

 

 

Fig. 7 (a). AI-Driven Biopharma Chain: 

Integration with Machine Learning Models [42]. 

 

Fig. 7 (b) AI-Driven Pathway: From Diagnosis to Treatment 

[43] 

 

 

5. Application Areas of AI 

 
Artificial neural networks (ANNs) play a crucial role in 

addressing a variety of challenges, including machine 

translation, decision-making, data visualization, clustering, 

and more. Their versatility makes them valuable across 

numerous domains. The expected 

http://www.ijsrem.com/
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advancements in artificial intelligence in the coming years are 

illustrated in Figure 8. 

 

Fig. 8 Anticipated Developments in Artificial Intelligence [44] 

 

 

AI in Everyday Life and Key Industries 

 
Artificial Intelligence (AI) enhances various aspects of human 

life by offering personalized support to people with 

disabilities and the elderly, enabling real-time communication 

across different languages without requiring users to learn 

new languages, and assisting with translation tasks, among 

other applications. Its influence spans numerous sectors, 

including satellite management, neuromorphic computing, 

crowdsourcing, marketing, military operations, logistics, 

computer vision, plant design, nuclear management, 

education, reinforcement learning, ML, deep learning, social 

media, agriculture, e-commerce, surveillance, and more. 

Below are the major areas where AI is significantly utilized 

today [44]: 

 

Healthcare: 

AI is crucial in medical diagnostics, patient care, and 

treatment optimization. Machine learning algorithms are used 

to analyze medical imaging for early detection of diseases 

such as cancer and cardiovascular conditions. In surgeries, AI-

assisted robots increase accuracy and minimize recovery 

times. Additionally, AI helps predict patient outcomes, 

customize treatment strategies, and optimize healthcare 

resource management. 

 

Agriculture: 

AI aids farmers by monitoring crop health, optimizing water 

usage, and predicting weather patterns to manage crop yields. 

AI-powered drones and robots perform tasks such as planting, 

weeding, and harvesting, reducing labor costs and surpassing 

agricultural productivity. It also examines soil quality and pest 

populations, supporting precision farming that reduces 

chemical usage. 

 

Finance: 

The financial industry widely adopts AI for fraud detection, 

algorithmic trading, and risk management. AI systems 

analyze large volumes of transaction data to 

detect irregularities and prevent fraudulent activities. 

Furthermore, AI enhances customer service with chatbots that 

answer queries, process transactions, and offer tailored 

financial advice. 

 

Retail and E-Commerce: 

AI transforms online shopping by providing personalized 

product recommendations based on consumer behavior and 

preferences. AI-driven virtual assistants provide instant 

customer support, answering questions and processing orders. 

Additionally, AI-powered analytics improve inventory control 

and supply chain management by predicting demand patterns 

and optimizing stock levels. 

 

Transportation and Logistics: 

AI plays a key role in the development of autonomous 

vehicles, improving road safety and reducing traffic 

congestion. In logistics, AI optimizes delivery routes, reduces 

fuel consumption, and enhances fleet management. AI 

systems also optimize warehouse operations by using robots 

for efficient picking and packing. 

 

Education: 

AI enables personalized learning experiences by adapting 

educational content to meet the unique needs of each student. 

AI-powered virtual tutors offer immediate assistance with 

homework, exercises, and exam preparation. Furthermore, AI 

helps with administrative tasks such as grading, scheduling, 

and tracking student performance, allowing teachers to focus 

on instruction. 

 

Manufacturing: 

AI is revolutionizing manufacturing by facilitating predictive 

maintenance, improving product quality, and boosting 

operational efficiency. AI systems continuously monitor 

equipment, identifying potential issues before they cause 

breakdowns. Robotics and AI also streamline assembly lines, 

reducing human labor in repetitive tasks and improving 

overall productivity. 

 

Entertainment: 

AI has significantly impacted the entertainment industry 

through recommendation engines, such as those used by 

Netflix and Spotify, which analyze user behavior to suggest 

movies, shows, or music. AI is also involved in content 

creation, from generating realistic CGI for films to creating 

personalized gaming experiences. 

 

Energy: 

AI is vital in managing energy, optimizing electricity 

distribution, and predicting energy consumption patterns. AI-

powered smart grids monitor real-time energy use 

http://www.ijsrem.com/
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and make adjustments to prevent outages and minimize waste. 

Additionally, AI supports the development of renewable 

energy by improving the efficiency of solar and wind power 

generation. 
 

Military and Defense: 

AI is employed in surveillance, threat detection, and 

autonomous weapon systems. AI algorithms process data from 

satellite images and drones to identify potential security risks. 

Additionally, AI-driven systems improve military logistics, 

resource management, and strategic planning by analyzing 

large datasets. 

 

Customer Service: 

AI-driven chatbots and virtual assistants have transformed 

customer service by providing 24/7 support. These systems 

handle frequently asked questions, resolve technical issues, 

and assist with billing and account management. AI enhances 

the customer experience by delivering faster and more 

efficient service while reducing human error. 

 

Table : Summary of Key AI Techniques and Their 

Applications 

 

AI Application Recent Challeng Ref 

Technique s Advancements es ere 

    nce 

    s 

Machine Predictive Advanced Data [1], 

Learning analytics, supervised quality, [2], 

 Classificatio learning, Interpreta [3] 

 n, Reinforcement bility,  

 Regression learning Overfitting  

Deep Computer Convolutional Requires [4], 

Learning vision, neural networks large [5], 

 Speech (CNN), datasets, [6] 

 recognition, Generative High  

 NLP adversarial computati  

  networks onal cost  

  (GANs)   

Natural Text mining, Transformer Ambiguity [7], 

Language Sentiment models  (BERT, in [8], 

Processing analysis, GPT), Language language, [9] 

(NLP) Translation models Contextua  

   l  

   understan  

   ding  

Reinforcem Robotics, AlphaGo, Deep Exploratio [10], 

ent Game AI, Q-Networks n vs [11], 

Learning Autonomous (DQN), Policy exploitatio [12] 

 systems gradient n, Sample  

  methods inefficienc  

   y  

 

 

 

 

 

 

 

 

 

 

6. Conclusion 

 

Artificial Intelligence (AI) plays a critical role in transforming 

various industries and sectors. However, there remains a 

significant gap in comprehensive research on its application in 

areas such as healthcare, education, social services, and 

fashion. Existing studies primarily focus on the technical 

aspects of AI but often overlook its governance within public 

administration frameworks. Despite this, AI is already 

addressing challenges across multiple domains, effectively 

replicating human intelligence and driving advancements, 

such as its key role in the development of the COVID-19 

vaccine. 

 

The healthcare sector, in particular, urgently requires AI-

powered decision-making tools to combat the pandemic, 

providing real-time solutions that help curb its spread. 

Furthermore, AI is anticipated to open up new opportunities in 

fields such as data science, machine learning, and IT, driving 

the growth and sustainability of AI systems and software. As 

this technology evolves, it will not only enhance the 

functionality of AI algorithms but also ameliorate the overall 

quality of life. Ultimately, AI’s full potential will be realized 

in areas like patient screening, forecasting, analysis, and 

monitoring together current and future health cases. 
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