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 Cloud scalability needs to adapt to the constantly shifting needs of the 

marketplace. But as computing has become a crucial part of modern IT 

systems, giving businesses flexibility and technology advances, a new era of 

cybersecurity threats has emerged, with hackers using ever-more-advanced 

tactics to compromise cloud networks. Wide-ranging effects of such breaches 

may include lost data, monetary losses, harm to one's reputation, and legal 

responsibilities. Creating a strong security framework is essential to 

successfully protecting cloud infrastructure in light of these issues. Advanced 

capabilities for analyzing vast volumes of data produced in real-time within 

cloud infrastructures are offered by artificial intelligence (AI) technology.  

This makes identifying unusual behavior and possible security breaches 

possible early on. AI systems can more accurately and effectively detect 

patterns, spot malicious activities, and foresee emerging dangers by utilizing 

machine learning (ML) algorithms, deep learning models, and natural 

language processing techniques.  By continuously learning from historical 

data and adjusting to changing attack vectors, AI-driven threat detection 

systems assist cloud security teams in staying ahead of adversaries and 

enhancing the resilience and integrity of cloud-based services. In conclusion, 

the suggested framework is a thorough approach to cloud security, 

combining cutting-edge technology with ongoing improvement to safeguard 

cloud infrastructure, reduce risks, and successfully negotiate the always-

changing cybersecurity threat landscape.  
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1. INTRODUCTION 

Cloud computing is one of the most innovative and well-known advancements in the computing 

industry [1]. It is a rapidly evolving mathematical model that satisfies customer needs by leveraging the 

fundamental networking infrastructure. Servers, storage, and apps are just a few of the reconfigurable 

computing resources that are made available via the internet as a service through cloud computing, which 

offers easy and on-demand network access. It blends aspects of distributed computing, networked computing, 

grid computing, virtualization, and utility computing. Cloud services' explosive rise has, however, also drawn 

more advanced cyber threats, necessitating the development of robust security measures. Given this, ML and 

AI have become potent instruments for boosting cloud security, providing creative approaches to threat 

identification, avoidance, and reaction. 
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Information security, document security, and property security are only a few of the several types of 

security [2]. The use of contemporary methods is continuously improving protection in every one of its 

forms. Everything in our surroundings, including internet banking and government infrastructure, is 

supported by networked technology. Thus, data protection is crucial. Even while cyber security reduces the 

likelihood of losing critical data, cyberattacks have become more common and more powerful. According to 

a 2014 CNBC report, cybercrimes cost the global economy $400 billion a year.  Human beings component, 

which is also the most vulnerable part, is the main reason why cyber security fails. To combat this weakness, 

cybersecurity employs automated technology, such as artificial intelligence applications. 

There has been a significant shift in how companies handle, store, and access data due to cloud 

computing's explosive expansion. Scalability, flexibility, and cost-effectiveness are just a few advantages of 

cloud services [3]. However, cloud-based security risks have increased in tandem with the growing use of 

cloud systems shown in Figure 1. The special difficulties presented by cloud computing may not be 

adequately addressed by conventional security measures developed for on-premises infrastructure. Cloud 

systems' dynamic and dispersed characteristics, along with the increasing complexity of cyber threats, have 

made more sophisticated security solutions necessary. As a result, methods for improving cloud security 

through AI and ML are being investigated. Automated response, real-time threat detection, and ongoing 

adaptability to changing security threats are all possible with AI and ML.  

 

Figure 1. Integration of AI and ML in cloud security 

 

The significance of cybersecurity has increased as digital transformation picks up speed across 

businesses [4]. As businesses depend more and more on technology, there is a rise in cyber threats that can 

impair operations, compromise private information, and harm an organization's brand. Businesses must 

implement proactive defensive techniques since traditional cybersecurity solutions frequently can't keep up 

with the quickly changing threat landscape. Integrating AI into cybersecurity frameworks is one of the most 

promising approaches to addressing this issue. AI-powered solutions have the potential to greatly improve 

risk assessment and threat detection procedures. By educating employees about new dangers and 

recommended procedures for protecting sensitive data, Businesses can do more than just increase security 

measures but also cultivate a security-aware culture among staff members. By utilizing AI, companies can 

develop a strong and active cyber defense plan that not only safeguards their online possessions but also 

increases overall resistance to changing cyber threats. The subsequent sections will examine particular AI 

applications in security in greater detail, examining how they might be used to create more robust and secure 

businesses in the current digital environment. 
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2. LITERATURE REVIEW 

Rapid application and service deployment is one of the main benefits of cloud computing. Now that 

processing power and resources are available on demand, businesses may launch new goods and services 

more quickly [5]. Given how quickly market conditions can shift in today's fast-paced corporate climate, this 

agility is very advantageous. Furthermore, by providing easy access to information across physical borders, 

cloud computing promotes cooperation and creativity among scattered teams, improving collaboration. Along 

with these advantages, the cloud environment facilitates scalability, enabling companies to modify their IT 

assets in response to changing demand. 

The detection of threats in real time is essential in the connected digital world of today when even a 

little security breach can have serious repercussions [6]. AI and ML enable cybersecurity systems to run 

constantly, keeping an eye on network activity, spotting unusual trends, and starting automated reactions. 

This feature drastically cuts down on reaction times and lessens the possible damage of assaults. To assist 

stop breaches before they happen, anomaly detection systems, for example, can identify odd login habits or 

unexpected data transfers. On the other hand, by using previous data to identify possible threats, AI's 

predictive skills improve proactive security by helping firms strengthen their defenses across likely attack 

vectors. 

AI-powered security solutions' scalability and agility are further improved by the cloud 

infrastructure [7]. Cloud environments enable real-time updates, smooth information sharing, and a 

worldwide coordinated defense strategy by organizing threat data and using cutting-edge machine learning 

algorithms. Because of this adaptability, adaptive security measures are constantly changing to meet new 

threats and assault techniques. A strong basis for creating a robust cybersecurity framework that can resist the 

increasing sophistication of assaults is formed by real-time detection, autonomous reaction, and the ability to 

scale cloud-based AI. In a cyber-driven world, organizations that want to safeguard their assets, image, and 

operations must be able to quickly adjust and react in real-time. 

AI's ability to automate the detection, reaction, and mitigation of cyber threats has greatly improved 

threat intelligence. More accurately than with traditional security methods, cybersecurity systems can 

evaluate large volumes of threat data, spot trends, and anticipate possible assaults thanks to machine learning 

models [8]. Through improved detection speed, decreased false positives, and ongoing learning from 

changing cyber threats, AI-powered threat intelligence strengthens cloud security. Models for threat detection 

that rely on machine learning include reinforcement learning, learning under supervision, and learning 

without supervision. 

The time required to recognize and respond to attacks is greatly decreased by combining adaptive 

defensive techniques with real-time threat intelligence [9]. Traditional security techniques often rely on rigid 

rules and detection algorithms based on particular traits, which delays the response to new threats. However, 

hazards can be swiftly identified and mitigated by flexible systems and instantaneous intelligence. Being able 

to react swiftly is crucial for maintaining the continuity of business operations and reducing the harm brought 

on by cyberattacks. Additionally, these advanced security techniques facilitate the efficient allocation of 

resources. 

AI can identify and evaluate questionable activity to improve user monitoring and behavioral 

analytics defenses against insider attacks [10]. This method rigorously detects departures from accepted 

standards and relies on AI's capacity to understand typical user behavior. AI uses User and Entity Behavior 

Analysis (UEBA) to easily integrate behavioral analytics with cloud security. AI is adept at spotting activities 

that depart from accepted norms by accurately evaluating the conduct and behaviors of individuals and things 

within cloud settings. AI offers a proactive protection against unauthorized access by, for instance, 

determining whether A user is trying to obtain important information from an unapproved place. 

The literature research served as the basis for the development of a conceptual framework that 

illustrates how cloud environments and machine learning interact in the context of cyber data sharing [11]. 

Even though the study relies on additional information, ethical considerations dictate that the sources used 

must be reliable and legitimate. Furthermore, all of the literature that is cited is properly cited, and care is 

taken to prevent misunderstandings of the results that have been presented thus far. Consequently, this 

methodology is intended to analyze current studies to effectively provide knowledge of how ML and AI 

might improve cyber security. 

AI is essential to cybersecurity because it makes the development of automated incident response 

systems [12].  After analyzing the data and spotting possible threats, these systems might try to stop or lessen 

the attack, reducing the harm and interruption. This is crucial in the case of widespread assaults. Human help 

could have trouble being able to get back to you quickly enough. Threat intelligence is the most significant 

use of AI in cybersecurity. AI can examine vast volumes of data from several sources and spot trends and 
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patterns that could point to possible cyber threats. AI can assist firms in staying ahead of hackers by 

anticipating and averting future attacks through the analysis of this data. 

Cloud security can undergo significant change by incorporating AI, which makes comprehensive 

risk management, real-time response to incidents, and preemptive threat identification possible [13].  AI tools 

such as automated threat analysis, ML, detection of anomalies, and predictive analytics responses can be 

effective in combating cloud threats that are becoming more complex and dynamic. These strategies 

strengthen our capacity to identify and stop APTs, account takeovers, insider threats, denial-of-service 

attacks, unsecured APIs, supply chain cloud attacks, and security breaches. 

 

 

3. METHODS AND MATERIALS 

The more businesses more sophisticated threat detection and effective incident response when they 

migrate their apps and information to the cloud [14]. AI's application in cloud security management is the 

answer to the issues caused by cyber threats. In this study, security technologies are examined in ways that 

use AI and go beyond traditional methods. With the emergence of cyber threats, organizations need to put 

innovative and state-of-the-art security measures in place to secure sensitive data stored on the cloud. AI 

makes event reactions faster and more precise. Reaction to security breaches must be prompt to lessen their 

effects. AI automation reduces response times and the need for human intervention by ensuring timely 

actions. To minimize the damage caused by security events, organizations who wish to stay ahead of these 

threats need to understand how to strategically integrate security measures for the cloud with AI operations. 

 

3.1. The application of AI to threat detection 

Recognizing potential risks in cloud security is essential to maintaining a robust defense against 

cyberattacks. Businesses can improve their security by utilizing AI's advanced capabilities, which surpass 

conventional approaches. This is how AI enables proactive threat identification in cloud security. 

 

3.1.1. Identification of anomalies 

AI systems are a crucial line of defense against zero-day assaults in anomaly detection because of 

their exceptional ability to identify deviations from the norm. The establishment of baselines, an ongoing 

procedure that enables AI to continuously observe and learn from the complex network of system and user 

interactions taking place in a cloud environment, is the basis of this approach. The first step in enabling AI is 

setting up the proper baselines, which comprise standard cloud ecosystem operations to find irregularities. 

Through continuous sensing and learning, AI can discern common interactions and instances across 

frameworks, applications, and people. The short ID of aberrations that can suggest potential security risks is 

used in conjunction with a comprehensive perspective. 

 

3.1.2 Analytical behavior 

AI can detect and assess dubious behavior to strengthen behavioral analytics and user- monitoring 

defenses against insider threats. With this approach, deviations from predetermined norms are severely 

detected, and AI's comprehension of usual user behavior is employed. Cloud security and behavioral 

analytics are seamlessly integrated by AI using UEBA. Through precise evaluation of people's and entities' 

behaviors and actions within AI is adept at spotting unusual activity in cloud systems.  AI, for instance, can 

detect when a user is attempting to access private information from an unauthorized location, offering a 

preventative measure against unwanted access. 

Proactive defense against unauthorized entry finding anomalies in the vast quantities of computer 

and network events is the primary challenge in cyber security. As a result of weariness or disinterest, AI 

systems thrived when concentrating on event data streams. Figure 2 shows UEBA, sometimes referred to as 

Behavioural Threat Analytics (BTA), is the study of individual actors' event streams, the analysis of unusual 

environmental activity, and the conduct of certain systems or people under specific circumstances. AI in 

cloud security can detect anomalous activity that suggests compromised accounts or insider threats by 

building profiles of individuals based on typical behavior. In this study, geolocation, login timing, received 

data patterns, and available resources are all considered. Additionally, AI can examine talks for indications of 

possible dangers thanks to natural language processing. 
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Figure 2. Advanced threat detection with User and Entity Behavior Analytics (UEBA) 

 

3.1.3 Incident response automation 

Artificial intelligence streamlines incident response processes, reducing damage and speeding up 

recovery periods. This can be achieved using AI, which can swiftly recognize dangers and take appropriate 

action without the need for human involvement.  This feature of security automation enhances the efficacy of 

incident response and enables sophisticated and smooth detection and reaction to threats in cloud security.  

AI's ability to quickly identify and address threats reduces the effect of security issues without the need for 

human intervention. To ensure a prompt and effective reaction to new threats, AI may, for instance, 

automatically quarantine hacked devices or undo alterations done by scammers. 

A variety of repetitive and routine security duties that are prone to human error are also included in 

security mechanization. These consist of putting firewalls in place, checking for malware, responding to 

alerts, addressing vulnerabilities, and updating passwords. The cyber security teams are now free to 

concentrate on more prestigious projects like threat hunting, ongoing surveillance, and enhancing overall 

security when various security-related tasks are automated by AI. AI-driven computerization relieves the 

groups of these tedious tasks, increasing response times and reducing the likelihood of mistakes, leading to a 

more flexible and practical security system and encouraging advancement.  

 

3.1.4 Threat intelligence 

AI is useful in automating key administration, adapting specialized, flexible encryption models to 

certain administrations and applications, as well as encrypting high-risk data.  The significance of innovative 

advancements in strengthening cloud security against potential dangers like attacks using quantum computing 

is highlighted by the impending requirement for AI-driven post-quantum encryption computations. Given its 

enormous capacity for information processing, AI enables predictive analysis. Realized threats are taken into 

consideration to do this. AI is capable of foreseeing and averting possible threats that haven't yet been 

recognized, like as identifying which frameworks are more likely to be targeted by particular threat 

entertainers. This provides companies with important information to quickly improve their security protocols. 
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3.1.5 Cloud-native security tools 

Suppliers offer robust incident response and threat detection systems that smoothly incorporate AI. 

These technologies, when created especially for cloud settings, are essential components of enhancing 

security measures. CNSPs offer a all-inclusive solution for cloud security management from numerous 

suppliers.  Streamlining cloud-native tracking, recovery from disasters, and compliance requires a CNSP, 

which develops a security plan that incorporates best practices relevant to several parties operations. 

Combining AI skills with cloud-native applications enable immediate insight into cloud operations. 

Businesses are compelled by this relationship to use AI for enhanced incident response and threat assessment 

to respond swiftly to attacks. By leveraging AI's adaptive capabilities to improve cloud security, these 

technologies tackle the difficulties posed by evolving cyberthreats. Consequently, companies may enhance 

their security practices across numerous clouds and providers, allowing for a standardized and integrated 

approach. By strengthening cloud-local monitoring and establishing a compelling case for disaster recovery 

and consistency, this increases the robustness of cloud security systems. 

 

3.2    The Function of AI in Contemporary Security 

Considering the changes in modern security, there is little question that AI could be the solution, 

particularly considering that 85% of firms have experienced at least one cloud security incident in the 

previous year and 50% of breaches are cloud-based. Over the years, security software has reduced the need 

for human interaction by automating repetitive tasks. However, most of the time, with the help of 

technologies, the process of analyzing events, identifying anomalies, and combining disparate data to 

distinguish genuine security concerns from false alarms has remained within the realm of human 

understanding.  

It is anticipated that the use of AI in cybersecurity will significantly change this. Because AI can 

analyze events and provide insightful answers, it has the ability to substitute for human attention in 

challenging tasks. In cybersecurity, human attention is the most valuable resource for teams. Cybersecurity 

experts usually have trouble hiring, training, and retaining skilled staff. AI technology will address this issue. 

As an illustration, a properly executed zero-trust approach reduces the possibility of abnormal events 

happening, which in turn reduces the frequency of routine assessments.  

Because AI is intervening, professionals may focus on high-level evaluations and strategic 

objectives. Figure 3 shows the unique capabilities of different forms of AI that are used in a variety of ways 

to improve our online safety. AI offers a variety of accurate and powerful security tools to address a range of 

issues, from simple solutions that use a single kind of neural net to more complex systems that combine many 

neural networks. Here, we will discuss applications for this AI-powered technology. 
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Figure 3. AI in Cybersecurity 

 

 

4. IMPLEMENTATION AND EXPERIMENTAL RESULTS 

This section presents the study's findings, together with the hypotheses that were developed and the 

performance measures that will be used to evaluate the efficacy of the threat detection models that were 

created. 

 

4.1 Hypotheses 

The following theories regarding the effectiveness of the AI and ML-based threat detection models 

are intended to be tested by the study: 

Hypothesis 1 (H1): When compared to conventional threat detection techniques, the combined AI 

and ML model will drastically cut down on the average time required to identify risks in cloud 

environments.  It is anticipated that during simulated attacks, the model will reduce detection time by at least 

30%. 

Hypothesis 2 (H2): When compared to baseline models, the integrated model will show improved 

accuracy in detecting true positive threats. It is projected that the algorithm will correctly classify threats with 

an accuracy rate of at least 95%. 

Hypothesis 3 (H3): States that the ensemble learning strategy will produce a higher F1-score than 

individual models, demonstrating a superior trade-off between recall and precision. An F1-score of 0.90 or 

above is anticipated for the ensemble model. 

Table 1. Summary of Hypotheses and Outcomes 

Hypothesis Anticipated Result Assessment Standards 

H1: Shorter Detection Duration 30% less time spent on detection The mean detection duration in 

minutes 

H2: Threat Identification 

Accuracy 

At least 95% precision Accuracy proportion 

 

H3: Enhancement of F1-Score An F1-score of 0.90 or above 

 

A minimum F1-score of 0.90 
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The hypotheses under investigation and the anticipated results are succinctly summarized in Table 1. 

 

 

Figure 4. Performance metric comparison 

 

The projected performance characteristics of the combined model are graphically compared to 

conventional approaches in figure 4. 

Table 2. Performance Metrics Definitions 

Metric Integrated model Traditional model 

Accuracy (A) 95% 85% 

Precision (P) 90% 80% 

Recall (R) 90% 80% 

F1-score (F1) 0.90 0.75 

AUC 0.95 0.85 

 

Table 2 compiles the projected outcomes, demonstrating the performance of the integrated model in 

comparison to conventional methods and emphasizing the anticipated gains across important criteria 

detection durations prior to and during the deployment of AI/ML models for cloud computing threat 

detection [16]. This table shows how the new technology affects detection times and offers a clear 

comparison. 

 

4.2 Evaluation and Analysis 

To demonstrate the strength of the suggested AI/ML-based-threat-detection framework, we also 

performed additional experiments simulating different threat scenarios, such as DDoS, phishing, privilege 

escalation and anomalous behaviors attacks. These cases have been respectively chosen as they are 

representative to a number of common cloud security threats, and they span different vectors (network, 

application, user actions). 

Table 3. Comparative Analysis of Threat Detection under Different Scenarios 

Attack Type Detection Time (s) Accuracy (%) False Positives (%) F1-score 

DDoS 1.2 96.2 2.1 0.94 
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Phishing 1.8 95.4 3.3 0.91 

Privilege 

Escalation 

2.3 94.7 4.0 0.90 

Anomalous Logins 1.5 96.8 2.5 0.95 

Table 3 results illustrate that the proposed model is highly capable of detecting the user's behavioral 

and network traffic anomalies. Anomaly based detection (e.g., logins from suspicious locations or times) had 

the highest precision given the strong feature extraction via UEBA methods. 

 

4.3 Model Performance Visualization 

The ROC curve and precision-recall graphs were illustrated to visualize the comparative results. 

Figure 5 determines the ROC curves effectiveness of the proposed AI-integrated and standard threat 

detection models to identify legitimate and malicious behavior in a cloud environment. The AUC value of 

AI-incorporated model is remarkably high (AUC = 0.95), suggesting high classification ability and parity 

between trade-offs of true positives and false-positives. Compared to the traditional model with the AUC of 

0.85, the effectiveness of threat detection is strand of this magnitude. The superior performance indicates 

that the AI-models are promising in real-time cloud threat identification. 

 

 

Figure 5. Comparison of ROC Curve 
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Figure 6. Precision-Recall Curve Across Attack Types 

In Figure 6, we show the PR curves on the different types of cyberattack, DDoS attacks, phishing 

attacks, privilege escalation, and anomalous logins. These curves highlight the accuracy of the model to 

detect real threats and the recall to detect all true threats. The experimental results indicate that the model is 

excellent for the detection of abnormal login behaviors, with high precision and recall. Phishing attacks have 

relatively similar patterns of contents but there are slight differences, which then reduce precision slightly 

because of mismatches in patterns of contents. We observe that privilege escalation attacks are more difficult 

to detect with high precision and recall value for the other categories. In general, the PR analysis validates 

that our AI-based system indeed strikes a good balance in a variety of threat landscapes with low false 

positive rates, and predictable timely and accurately. 

 

4.4 Practical Implications for Cloud Security 

Several important practical implications for the application of AI-based models in cloud security 

systems are provided by the research findings. On the one hand a cyberattack can be eliminated nearly 

instantly due to the significantly reduced threat detection time-less than two seconds in the majority of cases 

which lowers the possibility of damage and guarantees uninterrupted service. This speed is particularly 

important in highly dynamic cloud environments where even the smallest delay can result in a significant 

data breach. Nevertheless because consistency and adaptability are required for different architectures and 

compliance the models high accuracy and precision also enable its implementation on multi-cloud 

infrastructures. 

The cross-platform and scalable nature of the AI model was demonstrated by its compatibility with 

popular cloud platforms like AWS Microsoft Azure and Google Cloud Platform. Furthermore by using 

UEBA techniques to detect abnormalities in user behavior the model has demonstrated that it can be 

integrated with identity and access management (IAM) systems to further protect against insider threats. 

Additionally automating incident response reduces the need for manual intervention which in addition to 

being typically slow and error-prone enables the security operations center (SOC) to operate as efficiently as 

possible. Adopting this AI-based framework allows organizations to reduce operational risk strengthen their 

security posture and reduce the total cost of ownership (TCO) associated with cybersecurity infrastructure. 

The increasing recognition that proactive and intelligent security solutions are not only helpful but also 

essential for addressing the evolving landscape of cloud-borne cyberthreats is confirmed by these findings. 
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5. CONCLUSION 

The advantage of AI incorporation with cloud security is that it enables businesses to implement 

data-driven security that is improved by intelligent automation. To defend the next-generation cloud against 

evolving threats, key technologies like natural language processing, explainable AI, and deep learning will 

become even more important in the future. To effectively automate the development of a new kind of 

predictive, content-aware protection, AI must be encompassed into organizations' long-term cloud security 

policies. Deployment shows how AI can transform cyber security by helping businesses quickly and 

effectively detect and respond to cyber threats, safeguarding networks, systems, and private information. 

Second, the study emphasizes the value of using an ensemble learning strategy, which has been 

demonstrated to enhance performance indicators including recall, precision, and F1-score. Businesses can 

create a stronger security posture by utilizing various algorithms, successfully balancing the trade-offs 

between recall and precision. This flexibility is essential for addressing the ever-changing landscape of cyber 

threats and making sure that security protocols change in tandem with new attack methods. Beyond merely 

offering theoretical insights, this research offers a useful foundation for businesses wishing to include AI-

driven solutions in their cybersecurity plans. Businesses can use this study as a roadmap to bolster their 

defenses against both internal and external threats by highlighting the necessity of real-time monitoring and 

response capabilities, which will eventually promote a more secure cloud computing environment. In 

summary, a major development in cybersecurity procedures is the incorporation of AI and ML in real-time 

threat detection. Adopting cutting-edge solutions will be crucial for enterprises looking to safeguard their 

data and preserve operational integrity as cyber threats continue to increase in complexity and sophistication. 

This study not only emphasizes how AI and ML may improve cybersecurity, but also urges greater research 

into these technologies to create more efficient solutions in a digital environment that is becoming more 

integrated. 

 

 

6. MODEL LIMITATIONS AND FUTURE WORK 

Although the suggested AI-based threat detection model performs well, it has some disadvantages. 

The model relies heavily on large labeled datasets, which are usually hard to acquire owing to concerns over 

privacy and the infrequency of certain types of attacks. Its phishing detection likewise exhibits a marginally 

higher false positive rate, due to similarity between legitimate and bad content. In addition, the training of the 

model is computationally intensive and hence less feasible for smaller organizations. Even though they were 

tested under emulated multi-cloud environments, actual deployments can add more variability in behavior 

and threat complexity. 

The areas above will focus on research to address them in the future. Adding semi-supervised or 

transfer learning mitigates needing to have much labeled data, and model compression, like pruning or 

quantization, can enable deployment to low-resourced environments. Real-time verification within 

production cloud infrastructure will give an indication of long-term stability. Adding explainable AI (XAI) 

capability can increase transparency and let analysts investigate decisions better. Legal and ethical topics 

ought to be explored as part of future research, especially with worldwide cloud deployments where the laws 

on data are not uniform. 
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