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ABSTRACT 

Healthcare, poultry science and computer science are being 

transformed, with Artificial Intelligence (AI), Machine Learning 

(ML), and cybersecurity providing the capabilities of predictive 

analytics, automation, and secure data management. AI and ML find 

applications in healthcare to improve patient monitoring, 

personalized treatment, and diagnostics, optimizing the outcome of 

healthcare and streamlining the process. It enhances sustainable 

farming in the poultry science by maximizing growth, disease 

detection, and environmental management. Intelligent systems in 

computer science, ML is used to implement intelligent systems, and 

cybersecurity protects digital infrastructure against dynamic threats. 

Application of these technologies in the cross-domains encourages 

interdisciplinary innovation, performance, and resilience. Although 

the data privacy, ethical, and technical constraints are some of the 

main challenges, AI, ML, and cybersecurity, as a whole, have the 

potential to transform the future of research and work. 
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INTRODUCTION 

AI, ML, and cybersecurity are revolutionizing many industries, such as the healthcare, agriculture, 

and computer science fields. AI is the ability of computer systems to execute tasks which cannot be 

easily performed by humans based on their willingness to exercise their intelligence i.e. recognizing 

patterns, making decisions as well as solving problems [1]. Machine Learning, a branch of AI, is 

focused on algorithms, which can learn and get better as they keep getting more data, and predictive 

https://doi.org/10.70445/gtst.1.4.2025.47-62
mailto:m.ali.m2000m@gmail.com
mailto:m.ali.m2000m@gmail.com
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


 

Global Trends in Science and 

Technology 

ISSN : 3079-5761 

Volume 1, Number 4, 2025 
https://doi.org/10.70445/gtst.1.4.2025.47-62               

 

 

48 
  

insights that can be made without explicit programming. These technologies are complemented by 

cybersecurity that protects sensitive data, networks, and systems against malicious actions and is of 

great importance in the context of increased reliance on electronic systems [2]. 

Artificial intelligence and machine learning are transforming patient care, diagnostics and treatment 

planning in the healthcare context. Complex data such as electronic health record and genomic 

sequences can be analyzed using intelligent algorithms to reveal disease patterns, help predict patient 

outcomes, and assist in clinical decision-making [3]. The AI-powered tools also improve drug 

discovery, minimize diagnostic errors, and remote monitoring of patients. Going through the 

combination of ML and AI guarantees not only the greater efficiency of healthcare systems but also 

their proactive character, when the focus is on preventive care instead of reactive approaches [4]. 

Other than for human health, AI and ML are also progressing greatly in agriculture, especially in the 

poultry science. The application of smart technologies in modern poultry farming is getting more and 

more popular to track the health of the flocks, optimize the feed ratio, anticipate the growth, and 

identify diseases at the earliest stages [5]. Routine surveillance of poultry space with computer vision 

and IoT-based sensors can ensure a lower mortality rate and better productivity. These inventions 

show how AI can improve sustainability, food security and efficiency in agriculture. AI and ML are 

used in the wider context of computer science to support data analytics, natural language processing, 

and automation [6]. They support creation of intelligent systems that can manage large and 

multifaceted data, give practical information, and streamline computing. The combination of these 

technologies and effective cybersecurity ensures integrity of data, prevents unauthorized access and 

ensures user trust, which is essential because of the growing number of cyber threats [7]. 

The interface between AI, ML, and cybersecurity in the domain of healthcare, poultry science, and 

computer science highlights the importance of the multidisciplinary approach to the problem-solving 

process. The technologies cease to remain in the theoretical background; they are actively defining 

applications in the practical sphere, which enhance human health, agricultural performance, and 

security in the digital sphere. In spite of these developments, some issues have been left behind such 

as issues of morality, data security, and the competent staff to operate the sophisticated systems [8]. 

The current applications, innovations, and challenges related to AI, ML, and cybersecurity related to 

these areas are the focus of the current review. Exploring the field of healthcare, poultry science, and 

computer science as a unit, the article reveals the potential of transformative power of intelligent 

technologies and the significance of aligning security and ethics with the practical use ability of the 

latter [9]. 

 

https://doi.org/10.70445/gtst.1.4.2025.47-62


 

Global Trends in Science and 

Technology 

ISSN : 3079-5761 

Volume 1, Number 4, 2025 
https://doi.org/10.70445/gtst.1.4.2025.47-62               

 

 

49 
  

ROLE OF AI IN HEALTHCARE 

AI has already turned into a game changer in the medical sphere, reshaping the way patients are taken 

care of, their diagnostics, treatment planning, and administration. AI will help healthcare providers 

make better and timely decisions because of the use of algorithms that can analyze extensive amounts 

of data. Machine learning (ML), which is an essential element of AI, enables systems to learn using 

lessons learned in the previous years of patient data, clinical outcomes, and medical images to 

improve predictive performance and patient management [10]. 

Diagnostics has become one of the most influential ways of using AI in healthcare. Complex medical 

imagery (X-rays, MRIs, CT scans) can be analyzed by AI-powered tools to identify abnormalities 

(such as tumors, fractures, or vascular anomalies), and be as accurate as experienced radiologists. Not 

only do these tools help in speeding up diagnosis but also help in minimizing human error especially 

in fields where medical knowledge is limited [11]. As an example, oncology-related AI-driven 

platforms can be used to detect cancerous tissues at early stages to increase survival chances and 

inform individualized treatment schemes. AI is also an important part of predictive analytics and 

patient monitoring [12]. Smart sensors and wearable devices can acquire real time health information 

and AI algorithms can analyze this data to anticipate future complications, chronic health diseases 

and prescribe interventions before serious consequences are triggered. The predictive models have 

the capacity of predicting hospital readmissions, identifying early signs of sepsis, and helping to 

manage diseases such as diabetes and cardiovascular disease, consequently making health care a 

proactive one, as opposed to a reactive one [13]. 

Moreover, AI is re-inventing drug discovery and development. Conventional pharmaceutical 

development is time-honored and costly, and the process of getting a new drug to market can take 

years. AI can speed up this process, analyzing drug-target interactions, predicting drug interactions, 

and identifying possible therapeutic draws. AI also allows more effective drugs to be developed more 

rapidly by cutting the time and cost of conducting research, including the creation of treatments to 

rare or complicated diseases [14]. The AI also increases the efficiency of the administration within 

the health care systems. Using Natural Language Processing (NLP) algorithms can enable processing 

of unstructured clinical notes, extracting relevant information and automated documentation can be 

simplified. Artificial intelligence (AI)-based AI devices enhance patient satisfaction and operational 

productivity by maximizing hospital operations and reducing waiting time through scheduling and 

resource planning with optimizations [15]. 

In spite of these improvements, there are a number of challenges. Questions of ethics, including data 

privacy, informed consent, and algorithmic bias, need to be considered to make patients trust it. The 
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connection to the already existing healthcare infrastructure, rules and regulations, and human capacity 

that is trained to operate AI systems are also major obstacles. In healthcare, AI presents unprecedented 

possibilities to enhance the correctness of diagnosis, predictive care, streamline operations, and 

increase the speed of drug discovery [16]. Its implementation into clinical and administrative spheres 

can reshape the world of healthcare, making it more efficient, customized and accessible. Through 

further innovation, ethical management, and multi-disciplinary cooperation, it will be essential in 

achieving the full potential of AI to advance patient outcomes and provide medicine with a new future 

[17]. 

AI AND MACHINE LEARNING IN POULTRY SCIENCE 

There is an increasing application in the field of poultry science of Artificial Intelligence (AI) and 

Machine Learning (ML) to improve productivity, animal welfare, and disease management. Control 

of poultry farming today has been confronted with disease outbreaks, poor use of feeds and 

environmental control problems. The inclusion of AI-driven technologies can provide new solutions 

to these issues to make poultry farming more sustainable, efficient, and data-driven. Health checks 

and disease detection can be listed among the most important technologies of AI used in poultry 

farming [18]. With the help of AI algorithms, computer vision, and sensor technology, the behavior 

of flocks can be constantly controlled, the presence of anomalies and prompt signs of disease can be 

detected. As an example, alterations in locomotion, feeding habits, or voice may reflect the 

development of a disease such as avian influenza or Newcastle disease. The early detection enables 

the farmers to take appropriate interventions early enough to reduce the rates of mortality as well as 

having an economic loss [19]. 

Other fields where AI and ML are changing poultry science include feed optimization and prediction 

of the growth. The predictive models use feed intake, body weight, environment conditions, and 

genetic traits to achieve the best feeding approach to a particular flock. These systems enhance better 

food-to-feed ratios, uniform growth and feed waste that is a significant cost element in any poultry 

production. Growth patterns and energy optimization can also be predicted by machine learning and 

suggest changes in the feeding regimen or environmental control to improve production [20]. 

Automation of poultry is also improved by AI. Smart cameras and applications of IoT devices, 

automated climate control systems supply real-time performance on temperature, humidity, lighting, 

and air quality. This information is processed via the AI algorithms to keep the flock in the best 

possible conditions to keep animals in good health and to maximize the productivity [21]. Automated 

systems minimize the requirement of hand monitoring and enable farmers to pay more attention to 

decision making and strategic planning. 
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Figure: 1 showing applications of machine learning in poultry science 

Data analytics, backed by AI, allow making informed decisions at the farm and industry level. The 

revelations of big data about the performance of flocks, disease rates, and environmental influence 

contribute to the identification of optimal practices, enhanced breeding plans, and other biosecurity 

consequences [22]. Such technologies do not only enhance the efficiency, but also lead to sustainable 

practice of poultry farming, through minimized resource use and reduced environmental effects. In 

spite of the benefits, there is still the challenge of high implementation expenses, absence of technical 

know-how, and data privacy issues. To achieve effective implementation of AI in poultry science, 

infrastructure, training, and continuous research have to be invested in so that the results are accurate 

and reliable [23]. 

Artificial intelligence and machine learning are transforming the field of poultry science, through 

offering high tech health monitoring and growth, automation, and data-informed decision-making. 

Their inclusion into the contemporary poultry farming led to an improvement in efficiency, 

sustainability, and animal welfare, and it is a big step towards smart farming [24]. Innovation and 

continued investment in AI technologies will probably lead to the next generation of poultry 

production, which will help to solve worldwide food security issues and remain ethical and 

sustainable [25]. 
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COMPUTER SCIENCE AND MACHINE LEARNING 

Machine Learning (ML) is a subdivision of Artificial Intelligence (AI) that has become a staple of 

contemporary computer science, inspiring efforts in software creation, data analytics, and smart 

systems. Fundamentally, ML consists of creating algorithms that acquire patterns through data and 

enhance their functionality as time progresses and do not need to be programmed, explicitly, on how 

to perform each task. This has made computers process information, solve problems and have 

interaction with humans in a new way [26]. 

Data-driven decision-making is one of the greatest contributions of ML to computer science. In 

traditional programming, the rules are expressed in coded form, and may be ineffective in dealing 

with large and complex data. However, the ML algorithms are capable of processing large amounts 

of both structured and unstructured data, discovering the correlation, and deriving actionable 

information [27]. The insights have found their application in business intelligence and scientific 

research, as well as in financial modelling, to make decisions faster and more precise. The 

developments in algorithms in the field of ML have achieved breakthrough in spheres like natural 

language processing (NLP), computer vision, and reinforcement learning [28].  

One example is the use of NLP algorithms to allow computers to read, comprehend, and create human 

language, driving chatbots, virtual assistants and automated translation systems. Computer vision 

may identify pictures, identify patterns and do tasks like face recognition or object detection, which 

find diverse applications in security, autonomous vehicles as well as medical diagnosis. Another ML 

method is reinforcement learning, which enables systems to discover the best actions using trial and 

error (used in robotics, game playing and autonomous systems) [29].  

ML is also a key in cybersecurity. AI-based security systems have the capacity to identify 

abnormalities, forecast possible cyber-attacks and react in real-time to attacks. Machine learning 

models are used to analyze network traffic, user behavior and system logs to detect malicious activity 

like phishing attacks, malware or ransom ware attacks. These models update their resilience to 

advanced attacks by constantly learning with new information, which allows them to adjust to 

changing threats [30]. On the one hand, in addition to practical uses, ML has also impacted software 

engineering and optimization of systems. Intelligent algorithms are becoming useful in automated 

code generation, detection of bugs and optimization of performance. Predictive maintenance in the 

ML will result in the computer hardware and network systems being used effectively to minimize 

downtime and operational expenses [31]. 
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Figure: 2 showing popular programming languages in CS and ML 

Although it has its meristem has some problems with computer science. These are, the data should 

be large, of high quality, the computational resources requirement, the interpretation of complex 

models, and the possibility of training data biases. These issues need to be solved through continued 

research, ethical supervision, and design of the system. The idea of Machine Learning has become 

part of computer science, allowing making algorithms smarter, forecasting analytics, and secure 

systems [32]. Its uses are the data analysis, cybersecurity, NLP, computer vision, and optimization of 

systems, and it is clear that intelligent technologies transform the practical and theoretical sides of 

computing. The future of the technology in various aspects will be determined by further development 

of the functionality of the computer systems due to the further development of ML [33].  

CYBERSECURITY CHALLENGES AND SOLUTIONS 

With the growing nature of technology in the healthcare, agriculture and computer science sectors, 

cybersecurity has taken center stage as a major issue. The emergence of digital systems, cloud 

computing, IoT devices and applications controlled by AI has posed new vulnerabilities that can be 

exploited by cybercriminals [34]. Cybersecurity can be defined as the practice, technology, and 

procedures, which are meant to guard against unauthorized entry, destruction, or theft of networks, 

systems, and data. Cybersecurity is instrumental not only to protect sensitive information but also to 
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ensure the trust regarding the digital infrastructures in many areas [35]. 

The sheer size and complexity of the contemporary cyber threat is among the most burning issues of 

cybersecurity. Malware, ransom ware, phishing attacks, and distributed denial-of-service (DDoS) 

attacks are becoming more advanced, and they usually attack the weaknesses of either software, 

networks, or human behavior [36]. Within the healthcare sector, e.g., patient databases and healthcare 

equipment are easy targets by attackers, and such breaches can be disastrous, such as the loss of 

patient safety. Equally, in farming, smart, interconnected IoTs and automated farming are vulnerable 

to attacks capable of interrupting output or altering statistics [37]. 

The other significant problem is the issue of data privacy and regulatory compliance. Organizations 

should adhere to very strict data protection rules, e.g., GDPR in Europe or HIPAA in the United 

States, and, at the same time, allow effective utilization of AI and ML applications. It is important to 

make sure that sensitive data is stored, transmitted, and processed in a manner that ensures no 

breaches are possible and that the legal framework is not violated. Poor encryption, weak 

authentication, and poor access controls have a tendency to add to vulnerabilities. New solutions are 

based on AI and ML to improve the level of cybersecurity [38]. Threat detection systems driven by 

AI are able to scan network traffic, detect abnormal activities and anticipate possible attacks in real 

time. Machine learning algorithms evolve to keep up with changing threats and learn over time in 

terms of enhancement of response strategies. To illustrate, predictive analytics are able to identify 

irregular login behavior, suspect actions, and automatically implement security measures to 

counteract threats [39]. 

Also, effective cybersecurity architectures and practices are important. These comprise frequent 

software upgrades, use of multi-factor authentication, intense encryption procedures, and extensive 

training of employees to minimize the risk of human error. Some of the active steps that organizations 

are embracing include penetration testing, threat hunting, and incident response planning to assemble 

the possible vulnerabilities [40]. In spite of the technological advances, cybersecurity is a constant 

issue because of the threat environment that has been changing fast and the interconnectedness of 

systems. Maintaining proper cybersecurity demands a set of sophisticated AI-based tools and human 

resources and compliance with regulatory provisions. The implementation of AI, ML, and digital 

systems in health care, poultry science and computer science involves a critical element of 

cybersecurity [41]. The innovative solutions, active approaches, and ethical activities contribute to 

the data integrity, system reliability, and trust that will become the basis of the safe and sustainable 

use of modern technologies. 
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APPLICATIONS IN OTHER DOMAINS- INTEGRATIVE 

Integration of Artificial Intelligence (AI), Machine Learning (ML), and cybersecurity in various 

fields, including healthcare, poultry science, and computer science, is an example of how 

interdisciplinary application of technologies can change the world. With these innovative 

technologies, researchers and practitioners can come up with systems that are more efficient and 

accurate, as well as adaptable, secure and sustainable [42]. This integrative mode allows to share 

methodologies and insights between the sectors and can lead to innovation and resolve some complex 

issues, which were hard to resolve through a conventional method [43]. 

The combination of AI and ML with cybersecurity tools in the healthcare sector will guarantee that 

patient data, which is sensitive, is both useful and secure. ML-based predictive models may detect 

disease factors in patients at an early stage, prescribe more individualized therapy, and allocate 

hospital resources more effectively [44]. At the same time, cybersecurity measures protect electronic 

health records and other related medical devices against unauthorized access, which guarantees 

patient confidentiality and adherence to the rules. Efficient, secure infrastructure and smart analytics 

result in safer, more efficient and patient-centered care [45]. 

Likewise, AI and ML are used in poultry science in combination with IoT and data analytics to 

improve monitoring of animal health, environmental control, and production efficiency. ML 

algorithms are applied to analyze real-time sensor data to identify abnormal behavior and predict 

growth rates as well as optimize feeding schedules in poultry farms [46]. Such automated systems are 

guarded by cybersecurity measures against the possibility of cyber-attack, which could manipulate 

environmental controls or vital farm data. Such multidisciplinary solution allows smarter and more 

sustainable poultry farming that can minimize resource wastage and economic losses [47]. 

Through the combination of AI, ML, and cybersecurity, computer science can create intelligent 

systems to be both adaptive and resilient. ML algorithms improve the performance of software, 

automate decision-making, and provide natural language processing and computer vision uses. At the 

same time, cybersecurity systems can be used to make sure that these smart systems work safely, 

ensuring integrity of data and eliminating threats of malicious attacks [48]. The combination of these 

technologies contributes to the innovations in such fields as autonomous systems, smart cities and 

cloud computing in which reliability and security are the primary priorities [49]. 

The knowledge transfer and innovation are also promoted by the cross-domain integration. Methods 

created in one industry can be ported to a different one- such as predictive models used in healthcare 

could be used to motivate data-driven surveillance in agriculture, and cybersecurity approaches to 

computer science could be used to ensure the safety of IoT-enabled farms [50]. The synergetic 
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possibilities of AI, ML, and cybersecurity can be witnessed through integrative applications that span 

the domains. These technologies will make healthcare, poultry science, and computer science smarter, 

safer, and more efficient by filling the gaps between all three areas [51]. The interdisciplinary 

methodology does not only improve the performance and sustainability but also preconditions future 

innovations, will consider global challenges in various fields and will provide ethical and secure 

technological implementation. 

FUTURE DIRECTIONS 

The rapid advancement of Artificial Intelligence (AI), Machine Learning (ML), and cybersecurity 

across healthcare, poultry science, and computer science presents numerous opportunities and 

challenges for the future. As these technologies evolve, their integration promises to further enhance 

efficiency, accuracy, and security in multiple domains, while also raising ethical, regulatory, and 

technical considerations that must be addressed. In healthcare, future developments are expected to 

focus on precision medicine, real-time patient monitoring, and AI-driven decision support systems 

[52]. Predictive analytics will become increasingly sophisticated, allowing for earlier detection of 

diseases, more personalized treatment plans, and improved patient outcomes. The integration of AI 

with wearable devices, remote monitoring tools, and telemedicine platforms will enable continuous 

health assessment, making healthcare more proactive rather than reactive. Ethical considerations, 

including data privacy, informed consent, and bias in AI algorithms, will remain critical to ensure 

trust and equitable access [53]. 

Within computer science, future directions involve the development of more robust and explainable 

AI systems, improved ML algorithms, and stronger cybersecurity protocols. Research will focus on 

creating intelligent systems capable of autonomous learning, adaptive decision-making, and complex 

problem-solving across various applications, from natural language processing and computer vision 

to autonomous vehicles and smart infrastructure [54]. Cybersecurity will evolve alongside AI, 

employing adaptive defense mechanisms that anticipate and neutralize increasingly sophisticated 

threats in real time. 

Cross-domain innovation will continue to grow, with solutions in one field being adapted and applied 

to others. For example, AI models developed for predictive healthcare could be tailored for 

agricultural monitoring, and cybersecurity frameworks from computer science could safeguard IoT 

systems across multiple industries. Collaborative research, interdisciplinary approaches, and policy 

development will be essential to harness the full potential of these technologies while mitigating risks 

[55]. 

The future of AI, ML, and cybersecurity lies in their integration, adaptability, and ethical deployment. 
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Advances will drive smarter healthcare, sustainable agriculture, and resilient computing systems, 

addressing complex global challenges. Continued investment, research, and collaboration will shape 

the next generation of intelligent technologies, enabling secure, efficient, and impactful solutions 

across diverse domains [56]. 

CONCLUSION 

Machine Learning (ML) and Artificial Intelligence (AI), as well as cybersecurity, are changing the 

future of the healthcare, poultry science, and computer science field, introducing novel innovations 

and efficiencies like never before. In these areas, AI and ML make it possible to provide predictive 

analytics, automated decision-making and real-time monitoring, and cybersecurity guarantees the 

safety, integrity, and confidentiality of data and digital systems. A combination of these technologies 

is also contributing to smarter more efficient and secure solutions to meet the practical issues and 

world needs. 

In the healthcare field, AI and ML are used to improve the accuracy of diagnosis, optimize the 

treatment plan and support personalized medicine to improve patient outcomes and facilitate hospital 

work. These technologies have been applied in the poultry science discipline to aid in detection of 

diseases, environmental scanning, and maximizing growth as a way of ensuring sustainable and 

productive farming. In the field of computer science, ML promotes algorithmic development, data-

driven decision-making, and automation, whereas cybersecurity protects the now ever more complex 

digital infrastructure. 

The interdisciplinary approaches prove to be valuable as AI, ML, and cybersecurity are integrated 

across the fields. The experience and methods used in one area can be transferred to another, enabling 

new technology, effectiveness, and longevity. As an example, healthcare-focused predictive models 

can inspire agro-related applications, whereas computer science-based cybersecurity approaches offer 

security to critical infrastructure in a variety of industries. In spite of the astonishing improvement, 

obstacles still exist. The negative issues that have to be addressed include ethical concerns and data 

privacy, biases on algorithms and the necessity of skilled personnel that must be addressed 

continuously. Also, the blistering technological development requires constant research, cooperation, 

and policy making to guarantee safe, equitable, and responsible use of these instruments. 

Collectively, AI, ML, and cybersecurity can potentially make healthcare, agriculture, and computing 

smarter, more secure, and more efficient. Their further evolution and adoption will not only solve the 

existing issues of operation but also will be the basis of new innovations of the future, foster 

sustainability, improve the well-being of humans and create a technologically advanced and more 

secure world. Stakeholders can utilize these technologies to ensure meaningful and enduring impact 
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in many arenas by adopting interdisciplinary collaboration, ethical standards, and futuristic research. 
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