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Abstract- In this paper, it is, therefore, argued that in order to 

manage new threat risks and protect complex systems that are 

developed from day to day, there is the need to incorporate 

artificial intelligence and machine learning in the identification of 

threats and anomalies. Most of the time, conventional techniques 

are ineffective with addressing emerging and emerging threats. 

AI development stands as an impossible-to-avoid technology. 

Artificial Intelligence finds potential threats and detects 

differences faster than our current real-world security responses. 

By combining artificial intelligence and machine learning with 

automated detection and response tools systems are now more 

advanced than standard threat finding technologies. Machine 

learning algorithms are very useful in finding patterns and 

deviations from them, showing threats. Big data analytics through 

data science helps fight threats with Artificial Intelligence and 

Machine Learning additions to its tools for better detecting 

unusual activities. 

 

Index Terms- Artificial Intelligence (AI), Automation, Big Data 

Analytics, Complex Systems, Cyber Defense, Cyber Security, 

 

 

I. INTRODUCTION 

In the present day business environment characterized by 

enhanced technological advancement, threats posed by computer 

criminals are more complex, hence the conventional security 

safeguards do not address some risks. Cyber-attacks are a rapidly 

growing trend that requires the use of technologies that can 

competently address them in real-time. AI and ML systems are 

now critical elements that raise security systems' threat detection 

time horizons and let them spot problems faster.This paper 

examines the changes brought by and the application of AI and 

ML in current cyber security, specifically, the application in the 

enhancement of accuracy in threat detection systems. When 

security threats are spotted ahead of time it ensures organizations 

can establish proper protection steps. More advanced cyber 

security systems are now built using AI and ML technology 

development milestones. Based on the detecting abnormalities in 

threat distribution, this paper seeks to bring out the importance of 

these technologies in combating the existing sophisticated threats 

and their ability to transform the security arena. 

 

II. SIGNIFICANCE OF SECURITY IN CURRENT 

TECHNOLOGIES 

 

Cyber security has now risen to become one of the most important 

aspects in current technologies needed to safeguard sensitive 

information and fundamental structures. As the world becomes 

more digitalized, organizations depend on protected networks to 

protect their business, individual details, and money related 

exercises (Manoharan & Sarker, 2023). As new cyber dangers 

rise daily organizations use artificial intelligence and machine 

learning to boost security threat detection platforms. Advanced 

technology helps us find security issues and possible weak points 

rapidly to reduce cyber threat risks effectively (Bhardwaj et al., 

2024). 

There is an increasing number of IoT devices and inter-connected 

systems have brought new threats, so in Manda (2024), it is 

pointed out that it is increasingly important to counter threats with 

measures that go beyond tackling emerging threats, and this 

reflects the strategic approach of promoting the proactive defense 

against cyber security threats. The financial, health care, 

telecommunication, and other industries have adopted AI 

platforms for the identification of threats and for sufficient 

research with powerful incident trends (Ranjan & Dahiya, 2021). 

In this context, both AI and ML are used to improving detection 

and, more significantly, transform how security operations are 

conducted while identifying and preventing likely attacks on 

systems before these can occur (Ibrahim, 2019). Nowadays, 

because of the increasing threats in the cyber security domain, the 

importance of using AI and ML in defining the future of cyber 

security is impossible to understate (Kasowaki Emir 2023). 
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III. HOW ARTIFICIAL INTELLIGENCE AND MACHINE 

LEARNING DISRUPT THREAT DETECTION 

 

 

AI and ML are actually revolutionizing threat identification and 

anomaly detection by enabling them skilled, data-oriented 

approaches better than traditional security solutions Thanks to 

artificial intelligence algorithms SIEM security experts can detect 

dynamic threats in real-time because these algorithms handle big 

data volumes at ultra-fast speeds (Manoharan & Sarker, 

2023).Kubernetes security alerts on containerized application 

behavior sets out a recommended path to secure cloud 

environments according to Ranjan and Dahiya (2021).  AI and 

ML models differ from conventional systems involving fixed rule 

and signature database where the known attack signatures can be 

easily matched AI and ML models are useful to highlight on 

patterns that are likely to result from potential security breaches 

though not possibly known or mapped earlier (Gupta & 

Srivastava, 2025). 

 

Machine learning models work to learn from the history and 

improve decision making on existing data coming from various 

sources of a computer network or systems; which would enable 

quick discovery of slaughter men from the baseline, which shows 

that there could be an ongoing attack or a new strain of malware 

(Bhardwaj et al., 2024). For instance, in Kubernetes’ security an 

AI based solution to detect anomaly inside the containers of the 

applicative layer of applications can offer a prescriptive way to 

safeguard cloud environments (Ranjan & Dahiya, 2021). 

Real-time data analysis in threat intelligence platforms of the 

telecom network can help reduce potential damages because of 

threats and more efficiently respond to them because of AI 

(Manda, 2024). While AI helps to identify such anomalies 

automatically, it decreases cyber security workers’ burden and 

increases the speed of responding to incidents (Ibrahim, 2019). 

 

However, AI and ML are relatively disrupting the cyber security 

landscape through the effectiveness and efficiency of threat and 

anomaly detection, and as a result, offering strong protection from 

the prevailing and upcoming complex cyber threats (Kasowaki & 

Emir, 2023). 

 

IV. RESEARCH ELABORATE 

 

A. Application of AI and ML in threat detection and Anomaly 

Identification 

The application of MI and ML advances the manner threat 

identification and anomaly detection occur in cyber security. 

Such technologies provide upgraded analytical features to 

immediately and accurately recognize threat threats. As opposed 

to standard methods, sophisticated AI methods are highly 

effective when it comes to handling vast volumes of data to look 

for cybers threats and their characteristics and interactions 

(Manoharan & Sarker, 2023). Machine learning models are 

especially useful in functions such as anomaly detection because 

they refine their learning from the past data and update it with 

new types of threats. Unlike other traditional systems that use 

signatures to detect malicious activities, get blocked when 

encountering forms of threats that are unknown to them, ML 

algorithms will keep looking at various datasets and identify 

abnormalities in pattern, making these systems very efficient in 

detecting zero-day attacks and advanced persistent threats (Gupta 

& Srivastava, 2025). For instance, in Kubernetes settings, 

intelligent anomaly detection contributes to shielding the 

applications contained as containers by identifying behaviors that 

may be likened to security vulnerabilities (Bhardwaj et al., 2024). 

 

In the telecommunications industry, the AI integrated threat 

intelligence system enhances the tracking and simultaneous 

management of likely security threats to the network, minimizing 

the effects of the invasions (Manda, 2024). S As for the task of 

detection, the work of such platforms is based on AI, which 

makes it significantly more efficient and accurate compared to the 

traditional methods that were described by Ibrahim (2019). AI 

and ML are revolutionizing the field of cyber security by applying 

the automation as well as enhancing threats and anomaly 

recognition tasks. With this change, organizations are better 

placed to expect new forms of threats and therefore have better 

and more effective countermeasures in place (Kosaka & Emir, 

2023). 

 

 

B. Implementation Process An Overview 

As the process of pre-processing of the data followed by their 

feeding to the model and the testing of the model on the dataset. 

Implementing AI and machine learning (ML) in cyber security 

involves several essential stages that ensure .The use of AI also 

appear to have recorded less number of false positives being 

flagged. 

 

1). Data Preparation 

It is an important phase where most of the input data affects the 

overall working of the model. The process includes: Assembling 

the collected data from multiple centralized resources, including 

network log information, records of user operations, and system 

notifications, to build an extensive dataset (Manoharan & Sarker, 

2023). These involve banner ads to eliminate any error, 

duplicities, noisy data that may otherwise make the database to 
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be comprehensive but ineffective. Normalization which entails 

scaling the data into a range of 0 and 1, feature selection, 

transformation and many others in order to ensure the data is in 

the best state for an ML model to be trained on it (Gupta & 

Srivastava, 2025). 

 

 

2). Model Training 

This stage involves feeding the prepared data into the ML model 

to enable it to learn and identify patterns: 

 

In this type of approach, there is known data in the sense, the 

model is trained with the input-output pairs i.e., known data is 

used as texts which the model helps to search from and the correct 

output from the searched text. Here, the model is presented with 

incoming data, more formally, non-supervised learning, which 

means that the model learns from these samples without the sign 

of their features or classes. This process incorporates both labeled 

and unlabeled data, hence maintaining the merits of the two while 

avoiding their disadvantages, hence be efficient in learning and 

accurate (Manda, 2024). Here, the model samples potential 

security threats as irregularities or variability’s from normalcy 

(Ranjan & Dahiya, 2021). 

 

 

 

3). Testing. 

Once the model is trained, it must be tested to evaluate its 

performance and ensure its reliability: 

The model is tested with a different set of data–the testing data, 

which does not include new threat or anomalies to analyze and 

see its effectiveness in accurately recognizing such 

threats/anomalies. That is why to assess the effectiveness and 

reliability of the model, the following parameters are usually 

used: precision–the ratio of the detected true positives to the 

overall number of the positive predictions; recall–the ratio of the 

number of the true positives among all actual positives; the F1-

score–the harmonic mean of the precision and recall degrees; and 

the overall accuracy. According to the testing results, some 

modifications are performed to the model that entails difficulties 

in the following categories, for example; over-fitting, where the 

model provides high performances only when estimating on the 

training data but low performances when testing it on new data or 

under-fit where the model does not properly capture the model 

data (Ibrahim, 2019). 

 

V. RESULT OR FINDINGS 

 

A. Presentation of the Main Results: Applicability of AI/ML 

Technique in Cyber Security, The research highlights several 

key findings that show the effectiveness of AI and ML 

techniques in cyber security: 

 

1). Enhanced Threat Detection. 

AI and ML have played a fantastic role in enhancing the 

possibility of threats identification or the rate of their 

identification. Manoharan and Sarker (2023) have a great point 

that AI-based systems can process the large amounts of data in 

real-time. The conventional approach may miss whereas the 

threats. These systems are good at identifying complex threats 

like zero day attack, because they pattern and observe deviations 

that suggest an attack. 

 

 

2). Anomaly Detection Capabilities. 

It is widely known that ML models are quite suitable for anomaly 

detection. According to Gupta and Srivastava (2025), these 

models also can recognize slight variations of the normal 

behavior that may point to security risks and flag them. Another 

advantage of ML is that it is a progressive model that uses the 

new data to predict the results and is bound to enhance a model’s 

precision. 

3). Real-time data in this case incorporates 
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For instance, Manda (2024) estimated that AI produced tangible 

and real-time threat intelligence. Automated systems employed in 

telecommunications have been effective for analyzing 

communications network events and for mitigating threats, and 

for decreasing the time between identification and treatment. 

 

 

4).Reduction in False Positives. 

The deployment of AI has also seen fewer cases of false positives 

being reported. Again, Bhardwaj et al. (2024) demonstrated the 

effectiveness of machine learning based anomaly detection in the 

Kubernetes cluster environment to distinguish between 

normal/anomalous behavior from fake/signature-based threats to 

reduce alert noise and optimize the use of resources. 

 

 

 

5). Improved Incident Response. 

Machine learning revolutionized ways of responding to incidents. 

In the work of Ranjan and Dahiya (2021), the authors explain that 

AI technologies can be employed to align many aspects of the 

incident management, so security teams can focus on more 

sophisticated work. To our clients, it helps not only in responding 

faster to incidents, but also in ensuring consistency and efficiency 

in matters related thereto. 

 

 

6). Predictive Capabilities. 

AI and ML proved its worth in prediction according to Ibrahim 

(2019), where he discussed cyber security. Since these 

technologies can use historical database information to predict an 

upcoming security event, organizations can make preventive 

measures before the attack happens. 

 

 

7). Scalability and Adaptability.  

According to Kasowaki and Emir (2023), it was evidenced that 

AI and ML tools are indeed scalable and flexible. All these 

technologies can be used in any setting and for any sector, and 

their ability to learn from the conditions and threat levels 

surrounding them makes them valuable assets in the fight against 

cyber threats. 

 

 

B. Discussion on Commodity’s Security Compared 

AI and ML in cyber security detected threats in modern ways that 

improve on older security methods. The basic approach of 

firewalls, antivirus solutions, and IDS products depends on stored 

patterns to spot familiar attacks. While these established security 

measures successfully block familiar threats they need 

improvements to identify and defend against current complex 
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Detection 
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Adaptability

Predictive Capabilities

Improved Incident 
Response 

Reduce in false 
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threats including polymorphic malware and zero-day 

vulnerabilities. By requiring staff to update manually the 

traditional security solutions create delays that affect how quickly 

the organization responds and keeps operations smooth. Modern 

interconnected systems generate too much data for their system's 

limited capacity to process it (Manoharan & Sarker, 2023). 

 

Self-learning allows problems to be solved through identification 

in real time of new threats to security.. By processing current data 

inputs AI systems improve their detection abilities so they can find 

risks and security issues before others. Detective ML models 

process attack patterns while offering instant findings to handle 

emerging cyber threats. Shifting tactics like APTs struggle against 

this system because they transform their techniques while 

developing over time as Gupta & Srivastava's research shows in 

2025. Thanks to AI advances organizations can now develop 

future threat predictions instead of simply reacting to security 

events. Artificial intelligence systems help businesses find 

security weaknesses and see upcoming cyber-attacks before 

hackers can use them. AI threat detection tools collect information 

across multiple networks to deliver security recommendations that 

organizations can use for early threat protection (Manda, 2024). 

 

C. AI technology brings automation as a major benefit to 

systems. 

.This leaves the security teams with better disposition towards the 

important cases as the mundane tasks are well handled by the AI 

tools. The system automates routine work, so security teams 

spend more time on advanced security duties, which boosts 

operational performance. Applying deep learning and natural 

language processing AI can identify real threats and minimize 

security traffic so that security teams can better focus on 

answering to more complex tasks. (Ranjan & Dahiya, 2021). 

Security systems that use AI technology work well with large data 

sets in multiple system environments without difficulty. The 

systems can handle new security threats by updating their 

defenses when they learn from fresh data sources. AI makes it 

possible for various security tools to be a one security program.  

AI-powered SIEM provides simultaneous control of computer 

and human security operations while giving team’s full event 

oversight through one system. AI security technology serves 

practical purposes in all business fields. Artificial intelligence 

threat intelligence systems monitor telecom networks to spot 

threats rapidly while handling fast-growing traffic and delay 

problems today AI systems protect cloud-native environments 

through Kubernetes by scanning for suspicious activity to stop 

advanced attacks as they happen (Bhardwaj et al. 2024). The 

research by Yu et al. (2024) shows AI systems protect industrial 

facilities by responding to operational shifts and stopping threats 

instantly. 

 

 

AI and ML transform cyber security standards through their 

ability to solve the problems traditional security approaches face. 

Modern digital security systems have been transformed by using 

these technologies to proactively find threats and automate 

security responses while delivering precise results at any system 

size. The innovations described in the literature underscore that 

AI is instrumental in developing a sturdy and responsive cyber 

security architecture capable to managing them. 

 

D. The Transformative Impact of AI and Machine Learning on 

Cyber security 

Artificial intelligence and machine learning have transformed 

cyber security through better solutions than older security 

protection methods. Because the systems automatically learn 

about new security threats they can identify risks that no one has 

found yet and help prevent attacks (Manoharan & Sarker, 2023). 

The greatest benefit of AI and ML is their immediate data 

evaluation capability. Traditional security tools need recurring 

scans that slow down the time needed to find security threats. 

Real-time AI monitoring lets systems detect and respond to 

security dangers right when they occur. Manda (2024) explains 

how this fast identification tool reduces system exposure and 

enhances our network security efficiently. AI and ML models 

detect security breaches through their ability to find minor 

behavioral changes the traditional security systems cannot 

identify. These platforms learn to detect complex security 

incidents through continuous improvement of their detection 

capabilities. The use of AI and ML reduces security systems' 

wrong alert signals to make analysis more efficient. Standard 

security systems send many unimportant alarms to make security 

teams too busy. These systems can detect real security threats 

through their advanced algorithms which improve threat 
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assessment accuracy. 

 

                         CONCLUSION  

AI and ML systems help advance cyber security capabilities by 

fighting contemporary advanced cyber threats. Modern security 

technology can identify and analyze both current and upcoming 

dangers instantaneously, which traditional systems cannot match. 

AI/ML presents enormous possibilities in cyber security, but we 

need stronger solutions to explain the technology and protect it 

from attackers while maintaining ongoing updates. The growing 

influence of AI and ML in cyber security keeps improving our 

digital protection against sophisticated security threats since their 

debut. Modern cyber security stands on AI and ML foundations 

as these technologies now drive organizations to detect and 

respond to cyber security threats with unmatched accuracy. 

 

 

 

                         DISCUSSION  

Current cyber security protection uses artificial intelligence and 

machine learning to identify both known and new security risks in 

real-time. Computer-based security solutions learn from raw data 

to spot threats early through real-time analysis of large 

information flows. Security applications use AI and ML to rapidly 

evaluate extensive data collections, which help identify potential 

threats. This system tracks any small changes in network 

connections to deliver faster and better threat identification 

performance. The systems use previous encounters to update their 

protection systems so they can discover new threats as they appear 

in the future. Using AI technologies helps organizations transform 

their basic security approach from defensive to strategic threat 

monitoring. These systems scan networks for weaknesses before 

attackers can harm them so organizations can stop threats from 

happening. Security teams can now tackle advanced security 

challenges because AI has taken over repetitive manual security 

duties. 

 

Recent improvements in AI/ML technology have not solved all the 

problems faced by these systems when dealing with fast-moving 

threats. We need continuous development to study how AI/ML 

systems could face attacks from those who want to harm them. 
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