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Abstract
The expanded connectivity results from adding more IoT devices between healthcare systems and smart homes, as well as industrial automation and transportation networks. Cybercriminals target multiple IoT devices because these devices face numerous dangerous security threats on their networks. Present security solutions for IoT networks demonstrate inadequacy because they primarily focus on limited resources despite the requirement for specific configuration procedures among IoT devices. Security tools equipped with AI enable IoT networks to track forthcoming threats, which automatically trigger security protocols to activate predefined security modification procedures. Research findings demonstrate how integration between artificial intelligence functionality with metadata elements creates exceptionally secure network security systems for combating escalating IoT network threats. IoT network security defense works best when security measures interlace with AI technology to stop present and future-facing cybersecurity threats. The analysis of substantial data volumes by advanced AI systems uses gathered data to detect prospective hacker system breaches. The implementation of security-specific machine learning algorithms leads to automatic defense measures that both detect various cyberattacks and activate safeguard mechanisms. The security defenses of protection systems improve with artificial intelligence-based learning algorithms that identify new network environments.

1. Introduction
Internetwork strength increases through smart homes, which establish multiple connections to medical facilities, industrial sites, and transportation systems. Cybercriminals focus on the numerous IoT devices because these devices create security risks for networks during operation. The security systems for IoT networks face a gap in fulfilling their requirements because they concentrate on resource utilization, yet IoT devices call for distinctive setup approaches. The combination of AI-based security tools enables IoT networks to recognize impending threats as well as execute their pre-established security protocols to defend themselves. The combination of metadata elements operating with artificial intelligence functions produces better network defense systems that guard Internet of Things networks against expanding security vulnerabilities.
The maximum productivity possible from security systems utilizing IoT networks depends on AI technology, which examines big data to identify present and imminent security threats. The security protection systems of automatic design use detection protocols with security application algorithms to create network defenses that operate before protection activation. AI-based learning algorithms strengthen protection system capabilities by monitoring alterations in network settings.

2. Addressing the Security of IoT
Current Internet of Things network designs create multiple intertwined elements that produce security challenges for implementers of systems. Security precautions must be established completely for IoT system networks because cloud infrastructure operates with devices to safeguard operational security status. Systematic implementation of IoT systems requires a basic fusion of every security component aiming to protect against comprehensive cyber-attacks on IoT systems.
Difficulties arise during security standard deployment due to the multiple processing capabilities and operating systems used by IoT devices. The operational capabilities of IoT devices fall short in running advanced authentication features while also blocking proper implementation of encryption security. Protection systems must work at three security levels to establish device production safety and maintain network safety and active threat detection measures. 
Security procedures set for IoT devices and networks show the complete measure of hazards produced by security breaches. Current critical infrastructure operations integrate industrial control systems and healthcare elements that originate from IoT devices. Multiple severe negative effects appear when attackers infiltrate these devices, which generates potentially fatal outcomes that threaten the reliability of essential services, the protection of confidential data, and human life safety. 
3. Cybersecurity Challenges in IoT
Traditional security systems lack effectiveness against the special security issues found in IoT devices. The development process includes three main problems out of several others. Different security standards create challenges during system-wide implementation since a wide range of IoT devices leads to various platform designs and manufacturing companies. 
The security capabilities of IoT devices with constrained processing capabilities cannot support complete encryption protocols combined with sophisticated authentication processes as well as state-of-the-art threat analysis systems. Security management becomes challenging because IoT devices span several device types, starting from basic sensors to factory systems, and hence create multiple security entry points. Connected IoT devices encounter various cybersecurity threats after acquiring internet access because attackers use both malware and botnets and distribute denial-of-service attacks against them.
The expanding number of IoT devices connected to Internet networks require security protection systems because these systems need solutions against fresh security risks that arise [5]. The popularity of Internet of Things devices produces new security threats because their extensive networks and limited security resources combine [6]. Attacks on IoT devices become simple for hackers because manufacturers mass-produce numerous such devices yet provide no protection for them [7].
4. AI-Driven Cybersecurity Solutions
Artificial intelligence has delivered an efficient defensive measure against current cybersecurity threats present inside IoT networks [8]. AI-driven IoT device information analysis helps systems detect concealed security patterns in addition to abnormal device behavior, which traditional security platforms usually overlook [9]. AI-driven solutions operate security countermeasures automatically to detect and eliminate new threats quickly so defense against cyberattacks becomes timelier. Different AI methods classify themselves into three distinct areas by focusing on predictive security analytics, secure communication, open authentication technologies, and cybersecurity features [9]. Security systems using AI operate by robotizing human-based security tasks and detecting potential threats to respond automatically with security package deployment protocols. Security professionals assisted by AI automation can lead organizational processes by conducting threat hunting activities as well as developing security architecture while handling risk management tasks [10]. 
The use of AI technology alongside blockchain operations makes IoT applications able to sustain data integrity while handling threat scans to detect dangers [11], according to Augusto et al. IoT devices using artificial intelligence and blockchain technologies work together for safe storage and danger detection with their ability to analyze information [11]. Research has demonstrated that security solutions built on AI principles provide effective APT defense in various financial institution departments [10].
IoT cybersecurity development requires the simultaneous functioning of AI data examination algorithms and automated security functions. AI stands as an essential cybersecurity technology, and security strategies are incorporated throughout modern security strategies instead of functioning as an ordinary technological trend [12].
Artificial Intelligence operates data center protecting systems that continue to represent an essential element for cybersecurity protection [13]. Security operations achieve maximum advantages through AI adoption because threats become detectable while vulnerability response performs better along with security automation functions. The detection and response framework provided by Red AI machines using AI Shield Framework allows protection against cyberattacks, according to [13]. AI systems enable intrusion detection platforms to check network data for cyberattack patterns, thus preventing assaults on IoT networks. System logs trigger these systems to perform accessible data evaluations, which enables administrators to use AI for packet and data analysis, speeding up the process of attack identification [13].

5. Enhanced Threat Detection
The security assessment method using artificial intelligence tracks varied data sets to locate security threats that typically avoid standard device and network protocol safeguards. Security solutions achieve better threat detection because permanent threat assessment integration reduces the number of false alerts detected [10].
Algorithms detect security threats because they learn to identify unusual network behaviors that occur throughout zero-day exploit and advanced persistent threat development periods. AI-based network data evaluation develops IoT security systems by detecting operational threats through its analysis process [22]. According to [23], the protection of industrial control systems, as well as healthcare and smart grids alongside their variants, depends on using anomaly-based detection methods alongside AI-based intrusion detection systems. 
Organizations use patterns generated by AI systems during data analysis activities to create security defense protocols alongside protective measures. Artificial intelligence maintains its effectiveness against current cyber intrusions by creating new surveillance methods and data processing approaches that defend against security threats present in their evolving state [24].
6. Automated Incident Response
Business operators can use AI-automated systems to perform instant vulnerability protection for systems and implement device traffic controls throughout vulnerability patch deployments. Automated systems achieve superior results through AI processing and quick speeds that humans cannot achieve by conducting automatic vulnerability checks to minimize accidental incident responses [18]. 
The lowered business expenses directly support the artificial intelligence system in increasing its speed when conducting incident monitoring operations. The automated incident response system efficiently brings forth response services that simultaneously manage existing attacks and secure future security concerns. The artificial intelligence system enables security operators to stop harmful data flows through critical incident response decisions, which trigger device isolation, thus accelerating incident response. Automated administrative procedures enable us to establish advanced security networks that stop attackers from reaching their targets [25].
7. Adaptive Security Policies
Security measurements can be adjusted in real-time with threat data, but network data performance serves as a separate path for update implementation. Organizations use artificial intelligence to modify security policies; thus, they can develop efficient strategies to safeguard IoT networks from existing and emerging security threats. Security policy proposals for vulnerability protection are developed by the system when it evaluates device activity while observing network traffic at the same time. Organizations utilizing AI-based security solutions earn the capability to recognize Internet of Things threats before they create adverse effects on critical infrastructure [26]. Through the active security protocol element, developers can detect security threats instantly whenever they execute AI-based systems in their cybersecurity operations [27]. 
Security platforms based on AI implement security policies that consume their data directly from real-time threat intelligence feeds flowing through security streams [19]. AI system implementations keep increasing, yet they produce security vulnerabilities and create security advantages through AI security solution synchronization [28]. Due to their automated security operations and rapid threat detection capabilities, businesses have achieved better cybersecurity results [18]. Systematic protection of organizational cloud environments depends on artificial intelligence systems that generate immediate incident responses while identifying abnormal patterns to defend against threats [19]. Security improvements for IoT systems occur when AI systems analyze BIG-DEVICE data to identify security threat patterns. AI analytical capabilities enable security protocols by uniting with machine learning algorithm platforms to observe networks continuously for detecting security risks at earlier stages.
Operation effectiveness improves through the implementation of IoT network authentication features along with access control protocols that originate from machine learning algorithm applications. AI defense platforms generate safety protocols through system and network entry analysis of devices along with user data to build secure access methods. The teamwork between AI and IoT security platforms facilitates the development of automated preventive solutions for various system problems. AI security solutions enable security staff to react to incidents right away because they maintain system operational status without disruptions. AI security technology develops stronger security systems for IoT devices that implement its installation. The implementation of AI security protection by manufacturers leads to decreased vulnerabilities that provide full security protection to IoT devices.
Within AI security platforms, a hierarchical security network configuration enables simultaneous operational efficiency and enhancement of security protection [29]. System security becomes superior by artificial intelligence systems that detect invisible security threat patterns. Enterprise digital security solutions, at their best, are accessible to businesses through artificial intelligence systems, which generate protection elements that defend critical business assets from cyber-attacks [18]. AI-based system management techniques allow organizations to identify breaches more effectively, as described in [18]. The detection capabilities of AI-based Intrusion Detection Systems operate more effectively because they process dangerous activities swiftly [19]. Proper application of data system optimization management techniques accelerates the processing of all big data requirements [29].  When performing continuous operations, the AI system can execute various applications through its neural networks because of its information technology management capabilities [29].
AI cybersecurity solutions have become necessary for advanced networks because of the increasing demand for IoT devices in the market, according to [30]. AI security systems can achieve automatic incident responses by monitoring operational and behavioral activities in cloud environments to produce better network technology results. The document draws supporting evidence from [25], [29], and [31], which are listed as literature sources. Modern scientific innovations will be essential for protecting against botnet attacks through AI Tools, according to [32]. Financial organizations that adopt artificial intelligence technology and cybersecurity measures quickly lead to mandatory financial rules and regulations. [33]Financial institutions use AI algorithms in two ways: to enhance security platforms and establish risk-scoring solutions and fraud prevention tools. [34]
Different nations face challenges when monitoring AI system cybersecurity because they monitor AI implementations through individual control systems. According to scientific research, multiple security mechanisms exist in virtual intelligence systems, yet organizations encounter specific challenges when deploying these applications [35]. Penetration attackers accomplish maximum security system vulnerability by obtaining access to AI-based network detection frameworks [36]. The malfunction of Clarith System Protection may occur if unqualified personnel attempt to operate advanced protection systems that use AI-based mechanisms, so additional expert teams would be necessary for these deployments. Security experts during the first decade of 2000 established modern threat distinctions from opportunistic threats through their investigation of Advanced Persistent Threats [10]. Before modern times, criminals required advanced criminal infrastructure to gain access to business databases, and their main goal was to break into such databases [10]. Attackers now have access to develop secret attacks through the combination of AI algorithms and machine learning systems starting from 2015 onward [35]. AI expertise enables the creation of incident monitoring technologies, while security measures require uniform incident handling methods for their development. Organizations will boost their security defenses using future security capabilities that depend on AI analytics to enable threat detection and dangerous system monitoring. 
Deep learning technology supports the security of computer systems because the linked network system performs automated security functions through machine learning and natural language processing tools [10] [37]. The execution of security staff conducting analysis based on merged security evaluation data with security alert protocols enhances operational effectiveness in security operations. AI cybersecurity developers perform research that results in secure framework development amid the creation of new security threats [10]. Financial organizations can build their unique security protocols using intrusion detection systems as described in research presented in [10]. The system evaluated large-scale databases through which it detected untypical system operations to prevent catastrophic cyber-attacks.
Through autonomous system integration, healthcare institutions gained instant exposure to difficult cyber-attacks that escaped traditional detection measures because of zero-day vulnerabilities. The institution used advanced threat detection at its core to defend monetary assets while developing protection schemes. Artificial intelligence technology detects security risks within organizations to match them through the organizational identification system [38]. Network protection heavily depends on AI security solutions because the increasing networking complexity and expanding number of IoT devices occur simultaneously. The anomaly detection technology in automated security event management systems comes with built-in supervisory tools that defend cloud environments. 
The system shows operational achievement in its application, while AI cybersecurity technology causes various technical problems in deployment [39]. Attackers discovered ways to link artificial intelligence detection structures with formats, which enabled them to penetrate Artificial Intelligence security platforms [40]. These security complications first appear during the development stage of such programs. Security professionals achieve positive results through artificial intelligence-based educational programs that teach them to protect against modern-day security threats [41]. The combination of stepwise training methodology enables experts to acquire their highest level of competence when examining artificial intelligence-secured cybersecurity through digital mock attack simulations. 
Organizations need to adopt artificial intelligence security technology solutions due to the fast-paced digital transformation that started in the last few years [18]. Security levels gain improvement when business organizations implement combination systems featuring artificial intelligence functions, machine learning technology, and natural language processing and data mining components [42]. AI cyber security implementation forces users to define security protocols for their data while also informing clients about algorithm systems and demonstrating a lack of bias in operational modules. The advanced technology of artificial intelligence functions as an advanced technology to enhance base network security together with electronic resources by providing superior cybersecurity protection. The present cybersecurity measures fail to detect many cyber threats because their operational structure lacks adequacy for addressing different existing cyber risk types.

The poor grasp of authentic cybersecurity needs among executive managers causes them to provide inadequate funding [44]. AI-based stand-alone security instruments use programmed analytics that connect mathematical learning algorithms to detect threats effectively [45]. The current cybersecurity systems enable real-time threat detection by following attacking entities throughout their early phases to impede their destructive patterns in streaming data [24]. AI security training implements its learning processes to teach about AI system operational principles during the development of security solutions that incorporate control features.
Organizations need to develop specific ethical guidelines that ensure full security protection systems when accepting AI-powered commercial solutions. The operational issues created by AI security systems start from privacy breaches that result in functional discrimination because of their implementation procedures. Security solutions that use AI require regulatory inspection and ethical assessment before operational launch to prove their operational ethics. The implementation of an entire ethical framework should span from design inception through deployment, according to [27]. AI systems require suitable audit mechanisms to become operational through ethical bias elimination steps that also ensure complete transparency in their processes [10]. Quantum computing advancement enables blockchain systems to develop stronger protective security measures that combat cybersecurity threats. 
Blockchain achieves data security through cryptographic encryption, which quantum-computation-resistant algorithms can verify and support. Organizations achieve complete modern protection through the adoption of future defense technologies used as security frameworks by AI-based security solutions. AI technologies help security defenses operate through non-standard Distributed Denial of Service management solutions by findings in [24]. The combination of network anomaly detection algorithms creates computer systems that spot Distributed Denial of Service attack manifestations [24]. Artificial intelligence systems enable system networks to automatically detect potential threats because these systems educate networks about threat identification. Researchers developed an experimental system that combines smart contracts with a machine learning framework for stopping Distributed Denial of Service attacks through non-4G standard operation procedures and AI-based detection protocols, which require trained verification definitions [24]. 
Artificial intelligence tracking protects critical infrastructure through vulnerability assessment technology, which enables both water supply system attack detection and networked connection system intrusion handling. [46]. Virtual safety analysts must dedicate complete focus to AI technology assessment through this method so they can gain expertise about AI system dependability and performance quality criteria [47]. The fundamental operational behavior of AI systems starts to change, as documented by [24] when cyber attackers gain access to these systems. The combination of robustness certification and adversarial training enables separate research groups to create improved security mechanisms for their detection systems. Criminal operators exploit AI weapons systems for the most advantageous attack performance during execution. Offenders leverage top-level network operations in AI weapon systems to automate attack distribution, thus increasing their ability to remain undetected. Research by the authors in [48] showed that fake medical diagnosis output methods in self-driving vehicle control signals generate security threats. 
Threat intelligence operational function optimization requires digital security specialists to work together with AI scientists to create essential operational features. Published studies about modern artificial intelligence and machine learning techniques serve as a foundation for developing new security models that rebuild security systems [24]. AI models receive complete defense from every data quality processing element that was utilized in their training process [49]. Significant corporate financial support enables AI model development to process various quality datasets, thereby stopping discrimination throughout the modeling process. Research aimed at explainable AI and reinforcement learning systems and federated learning systems drive the creation of new AI cybersecurity methods [50] [10].
Organizations reach peak data security through AI systems that match their operator needs because the systems receive accurate operational data points for training purposes [18]. Security teams need Explainable AI systems to fulfill both operational requirements and regulatory demands because these systems offer monitoring capability for AI system decision-making [10]. According to [18], the organization must deliver continuous security training about artificial intelligence weaknesses to its staff with available resources. Employee success in training requires coordinated instruction about protective measures for malware prevention and endpoint security procedures within existing cybersecurity processes. Modern computer systems require sophisticated automated security solutions to combat the advancing complex continuous cyber-attacks that occur in operating environments. Modern, complex, continual security threats evade current antivirus software as well as firewalls that serve computer protection systems [10]. The implementation of AI technology creates two specific effects that reshape multiple components inside cyberspace domains [18]. Financial institutions enable automatic operational release methods to update their security protocols while upgrading computing infrastructure through live deployment [51]. 
Modern cybersecurity systems are improved through AI technology because they generate quick system infrastructure that safeguards customer financial information [52]. Security operations enjoy maximum support from Artificial Intelligence through large dataset analysis that helps detect security threats simultaneously with system weakness discovery [42]. The process of developing artificial intelligence systems uses past attack data analysis to establish framework security by creating automatic defense protocol [42]. Successful AI-based intrusion detection system operation in IoT networks requires proper installation procedures. AI intrusion systems verify their worth by providing strong network protection and detecting complex persistent threats, as explained in [10]. AI algorithms process communication logs to generate behavioral patterns that security staff uses for detecting internal threats since these patterns represent unauthorized access alongside abnormal system activity [25]. 
GenAI criminal threats require financial services to start speedy collaboration to establish protective measures because the current emergency requires such action [53]. The security framework must receive regular policy updates because new framework necessities stem from technological progress and advanced attack tactics [18].  The present security threats persist without checked implementation, which requires security experts to create immediate connections between the examination of threats and security development methodologies.  The information presented in [54] confirms that GenAI systems possess the ability to create security threats. The AI protection system attack speed-up happens because neural fuzzing uses its neural network vulnerability detection algorithm to create training data for AI tools, as described in [18].
8. Predictive Analytics and Threat Intelligence
Through processing extensive data volumes, AI systems identify concealed relationships that drive the generation of security predictions. The real-time threat prevention system operates by processing threat intelligence data with real-time information flows to develop threat forecasts. Historical data processed by AI model types enables security teams to create attack defense strategies for future use. Organizations gain security threat detection capabilities during their operational time through AI-enabled integration of threat intelligence feeds[10]. AI system predictive modeling features obtain their ability to measure historical trends through advances in system detection technology because of threat intelligence [55]. The use of AI algorithm predictions provides companies with advantages because they can identify security patterns within extensive datasets [10].
9. Anomaly Detection and Intrusion Prevention
AI algorithm operational pattern detection allows security organizations to detect system breaches while they conduct their operations. AI security systems detect breaches promptly by performing regular checks of entire networked devices and computer systems. AI-based network systems with standard operational pattern analysis solutions detect previously unknown abnormal network methods that arise during their device operational analysis. The operational achievement of a detection system depends on the proper performance of each of its integrated components. Artificial Intelligence systems that detect abnormal system performance patterns provide the leading level of operational safety protection. [10]AI security systems monitor devices to track abnormal behavior in networks and equipment and send automatic warning alerts to users regarding dangerous actions. The robust data processing power of AI systems allows the effective execution of security programs [54]. Businesses utilize AI and big data management systems developed by AI technology to deliver solutions that reach their maximum speed without producing errors [25]. 
Companies using intrusion detection systems must merge them with security information and event management solutions in situations where attack response times exceed target ranges [10]. The detection system uses network traffic analysis and intrusion detection systems with machine learning algorithms to recognize APT intrusion patterns based on abnormal activities [10]. 
Security personnel get meaningful incident response information from AI systems during the detection of attack progression from different security incidents [56]. Most investigations about AI development aim to boost cybersecurity technology performance because scientists seek AI solutions to fulfill security needs [10]. MI-driven deployment systems carry out necessary procedures that support the smooth execution of their assigned task [45]. The implementation of AI distribution methods enabled organizations to deploy automatic tracking systems that monitored security risks from the beginning of development [16]. Two premier machine learning systems, AI Shield and Red AI, operate as leading suppliers of cyber threat intelligence in present times [13]. The union of artificial intelligence systems with machine learning technology results in more precise ransomware detection, as per information from [57]. The detection method for anomalies and risk assessment uses network traffic evaluation through three principal AI algorithm operations [13]. The detection and response to ransomware threats improve when artificial intelligence is combined with machine learning technology [57].
Real-time security management procedures, together with superior ransomware detection, are enabled by Ransomware detection solutions that incorporate artificial intelligence combined with machine learning technology as described in [57]. Artificial intelligence programs analyze network-flowing information to detect unusual security threats, which produce essential warning notifications. Through their artificial intelligence technology system, institutions acquire the ability to forecast security threats and automatically update defense systems [51]. Financial institutions deploy AI security systems to obtain reliable protective measures that protect them from current cyber threats. Operational data goes through analysis using adaptive algorithms derived from ML and AI, which allow the detection of security threats in real time. Previous incident learning helps AI detection algorithms achieve better detection performance to result in better new threat detection abilities [58]. AI security solutions operated by companies obtain explainable functions through their machines, which assist personnel in identifying system vulnerabilities, leading to better security practices [21]. Advanced AI systems notice anomalous system activities by examining fields through support vector machines together with decision trees and neural networks [57]. Organizations protect themselves from cyberattacks and reduce their exposure to attacks through proactive methods that innovation in technology brings forth.

10. Malware Detection and Classification
Artificial intelligence protects modifiable malware threats by utilizing powerful computer processors [59]. Operating artificial intelligence tools protects modern and traditional threats by providing superior protection compared to traditional signature-based methods [60]. The analysis time for malware elements has become faster because machine learning algorithms analyze behavioral patterns using their malware feature classification systems [61]. The detection process of threats on compound artificial intelligence systems shows higher performance when workers use machine learning rather than traditional signature detection methods [60]. AI systems improve their ability to detect dangerous cyber threats through behavioral pattern processing together with specific characteristics, which enhances their incident containment abilities [35]. 
AI systems need behavioral assessments of malware before they can collect data during the analysis of malware features. AI systems combine their abilities with existing anti-malware systems to defend data through continuous assessment of hazardous material [62]. The main working mechanism of AI threat detection systems integrates signature analysis with behavioral analysis that relies on machine learning detection methods. The AI cybersecurity framework integrates signature detection methods alongside anomaly detection protocols, which operate through machine learning algorithm techniques. [13]The validated artificial intelligence educational resources used in organizational security training will form the education basis for future cybersecurity specialists [63].
AI algorithms scan behavioral malware patterns on the AI-threat identification system to create instant security responses through behavioral scanning. Decision trees, together with Support Vector Machines, operate as machine learning models to achieve superior classification results, according to [19]. Security programs featuring machine learning capabilities began extending their services to normal organizations that depended on this technology for protecting their security development assets. Relying on AI-based security technology enables users to receive protection against active threats through automated database systems, as documented in references 10 and 45. Research conducted by [64] establishes machine learning systems demonstrate operational features equivalent to traditional computer vision patterns for important threats. The attack resistance principles exist independently from Machine Learning because modern ML systems have no intrinsic defense capabilities, but defense systems need safeguarding through protective measures per the standards defined in [65]. 
11. Intrusion Detection and Prevention Systems
When artificial intelligence performs automatic responses, it enhances the performance of intrusion detection and prevention systems. Through data stream evaluation, the AI system detects unusual patterns that lead to the development of advanced security protocols [66]. The analysis system for cyberattacks using artificial intelligence depends on real-time security evaluations from both historical log data records and user movement history. AI intrusion detection systems process data streams efficiently, which enables team members to receive a speedy response. AI detection technology examines botnets by simultaneously using automated threat detection and superior standards resolution to discover complex cyber threats affecting entire networks [49]. Security threats are rated in network traffic evaluation processes by AI calculations that establish the assessment methods. 
Automated system log verification systems activate preventive threat countermeasures immediately, so security threat detection becomes continuous. AI-based security system updates automatically deliver absolute protection to modern computer systems with real-time delivery. Security intrusion detection systems depend on machine learning technology for their new ability to identify threats through enhanced anomaly detection functions. The current model of information systems needs adaptive learning functions because hostile activities grow in complexity every year [67]. System adaptability benefits from automated threat adaptation functions since such operations deliver superior protection than conventional manual rules for system protection. AI intrusion detection brings two essential advantages through pattern classification along with the recognition of non-standard operational patterns, as described in [68]. AI technology enables organizations to carry out defensive system activation procedures that first remove infected systems from networks together with endpoint-protecting countermeasure agreements. The standard rule sets implemented by traditional Network Intrusion Detection Systems fail to stop the modern security issues faced by organizations [69]. Organizations need to implement AI-based defense systems because these systems provide their main cybersecurity protection against multiple risks, which improves overall security levels. Equipment enabled by software definitions allows organizations to build single cohesive systems that enable remote security management capabilities. 
12. Botnet Detection
Different botnet attack methods are becoming more prevalent because hackers discover effective methods to evade traditional security measures [32]. The development of AI-based botnet detection systems became possible through scientific research methods presented in references [37] [24] and [71]. Botnets describe networks where attackers maintain full dominance for the purpose of extensive online attacks and illegal content dissemination through harmful software systems. Botnet infection detection and disruption needs a three-part analysis of network traffic and communication protocols joined with command-and-control structure examination as described in [24]. Systems that employ AI technology analyze anomalous network activity to identify both unexpected data output patterns and well-known command-and-control server indicators that demonstrate botnet existence [72]. Artificial Intelligence tracks botnets by first studying network patterns and subsequently performing evaluations on communication protocols and control command structure assessment [24]. Real-time anomaly detection of data through automated systems activates pre-programmed responses that diminish the impact of botnet attacks on cybersecurity defenses. 
13. Combating AI-Based Cyber Attacks
The growing speed and volume of cyberattacks required the creation of automated analysis agents and semi-automated analysis agents because human reaction times proved insufficient, according to [39]. Defensive technologies need advancement to develop appropriate AI-based threat detection abilities for cyber-attacks so they can effectively intercept such threats. Programmers can exploit system vulnerabilities through security workarounds present in their programming tools since the built-in AI features contain malicious software that developers use to create permanent security solutions and automated phishing attacks and network intrusions. 
The protection system of AI-based cybersecurity analyzes system logs using irregular pattern detection to evaluate network activities [36]. Artificial intelligence threat detection systems monitor unusual patterns of data when processing user activities to help organizations deploy security actions more quickly [24]. Defense systems based on AI establish a fundamental security framework through their capability to identify misbehaviors during system observation and detection of abnormal activity from unknown sources [73]. Conceptual security evaluations integrated within AI technology identify multiple threats that build up cybersecurity protection against attacks [74]. Artificial intelligence technology today speeds up threat detection by performing automated tasks that deliver enhanced capabilities for both security operations and the functional growth of cyber systems. The attackers devote their assets to creating AI solutions that guide each step of their attack cycle [40]. Research regarding AI ethics in cybersecurity needs further investigation because AI systems acquire biases from information but must fully disclose their decision-making approaches, as explained in [35].
AI deployment faces two main deployment obstacles: unprepared data and the challenge of creating solutions that face implementation difficulties. Science needs to improve its understanding of AI-based cybersecurity expenditures since present national laws remain inconsistent for standardized AI operational protocols [18]. Two operational strategies unite human staff detection with AI security tools to stop recurring cyber-attacks, so cybersecurity maintains its effectiveness [27]. Artificial systems improve their ability to spot unusual events through combined endpoint actions, network traffic analysis, and simultaneous user activity examination [10]. Large-scale data processing lets AI algorithms detect unusual patterns necessary to identify when APT attackers enter the system, according to [10].
The defense system reaches its highest level of effectiveness when AI systems work within the attack evaluation phase, followed by defense reduction operations. AI security systems undertake current threat assessments to generate firewall recommendations that transform intrusion prevention systems and security parameter values [16]. Security threats demand instant advancement of advanced threat-hunting technologies that integrate enhanced detection solutions [12]. The analysis of various data components by AI generates specific threat identification results along with lower false detection rates [25]. AI data processing provides strong defensive capabilities to cybersecurity through the establishment of robust protective systems that block potential cyber-attacks, according to research in [14]. Study-based solutions focused on attack prevention requirements and ethical operational models enable organizations to maximize their enterprise-level cybersecurity solution performance [10]. Business operators use integrated security-based AI tools as a unified system to achieve cybersecurity operations through secure networks [25]. Protection-generated evaluation functions help identify vulnerability strength points across different system levels, thus permitting proper assessments of risks and exploitability.

Conclusion.
When artificial intelligence operates with IoT devices, it generates security risks but provides protective capabilities for the network infrastructure of IoT systems. Organizations will build protective frameworks through AI-based cybersecurity solutions to block present and advanced IoT network cyber vulnerabilities. The rising popularity of IoT devices requires organizations to establish security measures that will function as operational basics in upcoming business operations. AI-powered cybersecurity systems allow businesses to create secure setups by protecting main company assets and privacy on the Internet-of-Things system. AI Technologies enable cybercriminals to improve their methods of attack, which results in faster escalating cyberattack rates. Organizations can obtain critical security tools through established protection strategies and the implementation of AI-based protective defenses. Developers use intelligence analysis of defensive and offensive cyber operations to generate upcoming digital security plans.
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