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Abstract

In the age of artificial intelligence, the realm of computer information security has transformed from a

sandbox of niche interest to a vast, complex landscape critical to the functioning of modern society. As

AI technologies permeate various sectors, they unlock unprecedented opportunities for innovation and

progress, yet simultaneously engender a multitude of security challenges. The confluence of AI and

information systems necessitates a nuanced examination of threats and the evolution of protective

strategies designed to safeguard data integrity, confidentiality, and availability. This paper delves into

the intricate dynamics of these new threats, exploring how AI techniques are being harnessed to fortify

computer information security, and outlines a strategic framework for enhancing the robustness of

security measures in this era. It aims to contribute to the discourse on cultivating a secure and resilient

digital world, enriched by the potential of AI while being vigilant against its inherent risks.
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1. Introduction

The dawn of the artificial intelligence era heralds a new epoch where the fusion of human ingenuity

and machine learning redefines the contours of possibility. However, this paradigm shift brings with it a

plethora of intricate issues, particularly in the domain of computer information security. Traditional

threats, once tethered by manual limitations, now find their potency magnified by the automation and

sophistication that AI offers. Moreover, the potential for technology to be misused opens a Pandora's

box of ethical dilemmas and unintended consequences. The paper seeks to elucidate these emerging

challenges and the evolving strategies to counter them, emphasizing the dual-edged nature of AI's

impact on information security.

http://www.scholink.org/ojs/index.php/mmse
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2. New Threats in the Age of Artificial Intelligence

2.1 Technology Abuse

In the era of artificial intelligence, the misuse of technology has emerged as an insidious new threat

within the realm of computer information security, posing risks that are far more intricate and profound

than traditional security issues. The advancement of technology was intended to serve humanity;

however, instances of misuse abound, such as the application of deepfake technology to create

fraudulent videos or audio, which can be nearly indistinguishable from the real thing, thereby

significantly enhancing the deceptive power and harm of online scams. Additionally, algorithmic bias

presents another challenge; due to incomplete or biased training data, AI systems may make

discriminatory decisions, such as in hiring processes or loan approvals, posing not only a technical

issue but also a significant challenge to social equity. More critically, the proliferation of AI technology

has rendered attack methods more covert and efficient. Hackers exploit AI to autonomously generate

malicious code, escalating both the speed and frequency of attacks, rendering traditional security

measures inadequate against such novel threats. AI is also employed to craft highly personalized

phishing emails, even mimicking the distinctive linguistic style of specific individuals, making such

customized attacks exceedingly difficult for victims to discern. The information protection efforts of

enterprises are akin to waging war against invisible adversaries, a difficulty that can be imagined. On

the other hand, the rapid advancement of artificial intelligence has sparked a renewed focus on data

privacy. AI systems require extensive data for model training, often encompassing personal privacy

information of users. Once this data is accessed or utilized without authorization, users' privacy is at

grave risk. Many companies, in their pursuit of technological progress, have overlooked ethical and

legal considerations in data usage, resulting in the misuse of user information and, in some cases, its

unethical utilization in commercial activities without user awareness (Zhang &Wang, 2024).

2.2 Escalation of Traditional Threats

In the era of artificial intelligence, traditional threats have not diminished; instead, they have become

more cunning and formidable. Empowered by AI technology, these threats manifest unprecedented

potency. For instance, malicious software remains the foremost adversary of cybersecurity, and now

hackers leverage AI to automatically generate vast variants, rendering conventional anti-virus software

impotent in keeping pace with their mutability. A trivial code alteration suffices for a virus to evade

detection, posing a severe threat to system security. More alarming is the use of AI in orchestrating

cyberattacks. In the past, hacker assaults typically necessitated manual scripting of intricate routines;

with AI's assistance, the entire process has become streamlined and efficient. For example, AI can

swiftly scrutinize network vulnerabilities, even predicting which ones are most likely to be exploited,

and then automatically initiate attacks. Defenders often struggle to withstand such expedited onslaughts.

Furthermore, traditional social engineering attacks have become more covert due to AI. Phishing

emails and fraudulent calls, once rudimentary tactics, have evolved under AI's influence into highly

personalized and intelligent schemes. A phishing email can not only mimic a specific individual's
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linguistic style but also dynamically adjust based on the target's behavioral patterns. This seamless

camouflage renders users nearly incapable of discerning truth from deception, resulting in an increased

number of victims falling prey to such attacks. The advancement of AI has also rendered botnets more

intractable. Once requiring human oversight, botnets can now be managed and controlled

autonomously by AI. This not only enhances the persistence and stability of attacks but also

significantly reduces the operational costs for hackers. A seemingly inconspicuous network node may

harbor thousands of enslaved devices, poised to launch massive coordinated attacks. The escalation of

traditional threats is not confined to the technical realm; it extends to societal implications (Min, 2023).

AI has expedited the scope and scale of attacks, posing substantial security risks across all industries.

Many small and medium-sized enterprises, lacking adequate resources and technological defenses,

often become the most vulnerable targets. Individual users face unprecedented risks of privacy

breaches; even the slightest oversight can lead to their information falling into the hands of hackers.

3. Application of Artificial Intelligence in Information Security

3.1 Threat Detection

In the era of artificial intelligence, threat detection has entered a novel phase. The application of AI

technology has rendered threat detection both more intelligent and efficient. For instance, conventional

threat detection systems predominantly rely on rules and signatures; however, this approach proves

inadequate when confronted with novel threats. AI, through the learning and analysis of substantial data,

can automatically identify anomalous behaviors beyond the reach of established rules. Notably, AI

possesses the capability for continuous learning, allowing it to constantly adapt to new threat

environments—a significant advantage. Evidence shows that the implementation of AI in threat

detection has yielded remarkable results. For example, machine learning algorithms can identify subtle

changes in network traffic that often elude traditional methods.The method and process of abnormal

network traffic detection based on machine learning model optimization is shown in Figure 1. Such

changes may herald new attack patterns or malicious activities, and AI's timely warnings provide

defenders with precious response time. The integration of cloud computing and big data technologies

further empowers AI to process massive information swiftly and make informed judgments.

Nevertheless, AI in threat detection is not infallible. Firstly, the quality and quantity of data directly

influence AI's performance. Incomplete or biased data can lead to erroneous judgments, necessitating

significant time and resources from enterprises to ensure data accuracy and integrity. Secondly,

malicious attackers continually exploit AI technologies to launch more sophisticated and covert attacks.

AI systems must be continuously upgraded and optimized to maintain a competitive edge. The

application of AI in threat detection also presents new challenges. For instance, the issue of false

positives. Occasionally, AI systems may erroneously identify normal behaviors as threats, wasting

substantial time and resources and potentially degrading user experience. Balancing improved detection

accuracy with reduced false positives is an ongoing challenge requiring continuous exploration and
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resolution. Additionally, the black-box nature of AI is a notable challenge. Due to the complexity of AI

algorithms, it is often difficult to understand their decision-making processes, a trait particularly

sensitive in the realm of security. In the event of malfunctions, tracing the root cause is arduous.

Therefore, developing more transparent and interpretable AI algorithms is essential to enhance system

credibility. In summary, the application of AI in threat detection brings new hope to information

security but also presents novel challenges (Yina, 2022). Only through proper use and continuous

improvement can its full potential be harnessed to safeguard both enterprise and individual security.

Undoubtedly, AI is transforming the landscape of threat detection, yet this technological journey

remains long and requires further effort and exploration.

Figure 1. Method and Process of Abnormal Network Traffic Detection Based on Machine

Learning Model Optimization

3.2 Situational Awareness

In the era of artificial intelligence, situational awareness has become an integral component of

information security. The application of AI technologies has facilitated a more comprehensive and swift

perception of the operational environment. Traditional methods often rely on specific security incidents

and logs, rendering them inadequate in capturing the ever-evolving threat landscape. In contrast, AI can

analyze vast amounts of data in real-time, detecting latent threat signals akin to a seasoned detective

identifying pivotal clues amidst complex threads. Indeed, the application of AI in situational awareness

has yielded significant results; for instance, in the financial sector, AI systems can swiftly detect
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anomalous transactional behaviors, thereby promptly warning against potential fraudulent activities.

Within corporate networks, AI can also rapidly identify irregular employee actions, preemptively

mitigating internal threats. Moreover, AI's ability to synthesize analysis across multiple data

sources—not limited to logs and incidents but also encompassing external information such as social

media and news reports—enables earlier identification of potential attack trends. However, the

deployment of AI in situational awareness is not without its challenges. A central issue is the diversity

and complexity of data. AI systems must manage various types of data, including both structured and

unstructured information. The efficacy of integrating these data types and extracting valuable insights

tests the capabilities of enterprises and security teams. Additionally, the issue of AI misjudgments

cannot be overlooked; a single false positive can not only squander substantial resources but also

instigate unnecessary panic. A deeper concern lies in the black-box nature of AI decision-making

processes, where the rationale behind AI's judgments remains opaque, particularly sensitive in the

security domain where missteps can have dire consequences. Consequently, the development of more

transparent and interpretable AI algorithms to enhance system credibility is an urgent imperative.

Furthermore, the ethical and privacy implications of AI in situational awareness must be considered.

Enterprises must strike a balance between safeguarding user privacy and enhancing security levels, a

challenge not just of technological nature but also of moral dimension.

3.3 Security Operation and Maintenance

In the era of artificial intelligence, security operations have undergone a revolution. The application of

AI technologies not only enhances efficiency but also fortifies the security and stability of systems.

Traditional security operations primarily relied on manual monitoring and human intervention, a

laborious and error-prone approach. Conversely, AI enables automated monitoring and intelligent

responses, significantly alleviating the burden on security personnel. They can now focus their energies

on high-value analyses and strategic planning rather than being bogged down by mundane daily tasks.

The practical applications of AI in security operations have become increasingly widespread. For

instance, in log analysis, AI can process and analyze vast volumes of system logs in real-time,

identifying anomalous behaviors and swiftly issuing alerts. This automated approach not only

accelerates detection but also provides a more comprehensive coverage of potential security threats.

Traditional methods often examined only a specific subset of logs, whereas AI can integrate analyses

across platforms and systems, uncovering hidden threats buried deep within the data. In patch

management and vulnerability remediation, AI also plays a crucial role. It can automatically detect

system vulnerabilities and recommend the most suitable patch solutions. In some cases, AI can even

perform patch installations autonomously, drastically reducing remediation times. This is particularly

critical in the rapidly evolving digital landscape, enabling timely patching to prevent exploitation by

hackers. However, the application of AI in security operations is not without its flaws. One notable

issue is the occurrence of false positives and negatives. While AI systems are powerful, they are not

infallible. False positives lead to wasted time dealing with false alarms, while false negatives allow
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genuine threats to evade detection. This necessitates more effort from enterprises in training and

fine-tuning AI systems to ensure accuracy in real-world applications. Another challenge is the

interpretability of AI systems. Security operations personnel need to understand AI's decision-making

processes to swiftly pinpoint and resolve issues when they arise. Yet, many AI algorithms are so

complex that their underlying logic is opaque. This calls for the development of more transparent and

interpretable AI algorithms to enhance system credibility and usability (Yue & Qian, 2021).

4. Information Security Protection Strategy

4.1 Strengthening Artificial Intelligence Technology Security Research

The widespread deployment of artificial intelligence has heralded unprecedented security challenges,

necessitating the implementation of robust and effective measures to address them. At present, the

arsenal of attacks targeting AI systems is ever-evolving, with adversarial attacks serving as a prime

example. Security researchers must delve deeply into the principles underlying these attack vectors,

crafting more potent defense mechanisms. Adversarial training stands as a notable exemplar—by

incorporating adversarial examples into the training process, the robustness of models can be

significantly enhanced, thereby reducing the susceptibility to malicious assaults. Data security

constitutes a paramount concern. In the development of AI systems, issues pertaining to data protection

must be prioritized. For instance, differential privacy techniques introduce random noise during data

processing, ensuring that even in the face of malicious attacks, sensitive information cannot be

accurately reconstructed. The encryption of data during transmission is equally imperative. Employing

protocols such as HTTPS and SSL/TLS certificates guarantees the integrity and confidentiality of data

in transit, thwarting interception and tampering. The deployment of firewalls and intrusion detection

systems is also indispensable, offering traditional security measures that effectively thwart malicious

traffic and safeguard the operating environment of AI systems. Moreover, the security of AI systems

requires a multi-layered defense strategy. Physical, network boundary, operating system, and

application security each necessitate specific protective measures. In terms of physical security,

unauthorized access to servers and data storage devices must be prevented. For network boundary

security, advanced firewalls and intrusion detection systems ensure that only legitimate users can gain

access to the system. On the operating system front, regular updates with patches and the deactivation

of unnecessary services reduce the attack surface. Regarding application security, rigorous code audits

and the adoption of secure coding practices help avert common security vulnerabilities. Domestic and

international security standards and legal frameworks must also be closely monitored to ensure that the

application of AI technology adheres to the latest compliance requirements. This not only safeguards

user privacy but also fosters an environment conducive to technological advancement—a progression

that is inevitably underpinned by legal safeguards and support. Elevating security awareness is likewise

crucial. Major corporations and research institutions should conduct periodic security training and

technical exchanges to bolster the security consciousness and skill sets of their personnel. Only through
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such collective efforts can a robust defense against information security threats be erected in the age of

artificial intelligence (Mei, 2019).

4.2 Improving Artificial Intelligence Technology Security Standards and Guidelines

In the age of artificial intelligence, the refinement of technical security standards and regulations has

become an indispensable component in the realm of information security protection. With this pivotal

component in place, various AI applications can develop with greater robustness. Although firewalls,

intrusion detection systems, and data encryption technologies are already quite mature, they must

continuously evolve and improve in the context of new technological environments. For instance,

firewalls must not only identify traditional network threats but also address novel attacks targeting AI

systems, such as backdoor attacks on deep learning models or data poisoning attacks. Robust,

intelligent firewall technologies must be developed to counter these threats. The establishment of

security standards and regulations cannot remain theoretical; they must be effectively implemented in

the practical operations of enterprises. This implies that companies need to invest more resources,

conduct regular security assessments of AI systems, and establish a comprehensive security training

framework to ensure that every individual involved in AI development and operations fully understands

and adheres to these standards. During the development process, adopting the concept of "shifting

security left"—incorporating security testing during the design and coding phases to identify and

rectify vulnerabilities early—can enhance system security and significantly reduce maintenance costs.

Additionally, data security is a critical aspect of AI technology applications. As AI systems increasingly

rely on data, ensuring the authenticity and integrity of this data becomes paramount. Enterprises should

establish robust data management systems, including data categorization, access control, and log audits.

For example, leveraging blockchain technology to record the origin and flow of data can effectively

prevent tampering or deletion. Governments and industry organizations should also play a role, actively

promoting relevant standards and regulations. For instance, the National Institute of Standards and

Technology (NIST) in the United States has already published a series of recommendations on AI

security standards. These can serve as references, helping enterprises build security protection systems

that meet international standards. In practical applications, optimization should be tailored to specific

scenarios rather than remaining static. The ultimate goal is to make AI a controllable and trustworthy

technology, bringing greater positive value to human society. Therefore, every step towards

standardization and refinement is a contribution toward this direction. Whether at the technical or

managerial level, collaborative progress from multiple stakeholders is essential. This is a long but

necessary journey, worthy of everyone's efforts.

4.3 Enhancing User Security Awareness and Competence

In the era of artificial intelligence, it is imperative to enhance user awareness and capabilities regarding

security. Whether for individual users or corporate employees, they constitute the foremost line of

defense in the protection of information security. A weak sense of user security often provides hackers

with opportunities. A minor oversight, such as clicking on a malicious link or divulging a password,
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can lead to substantial losses. Therefore, elevating users' security literacy is not only for their own sake

but also for the overall information security of society. Security training serves as an effective means to

enhance user awareness. Enterprises and institutions should regularly organize security training

activities to help employees understand the latest security threats and protective measures. The training

content can be diverse, ranging from basic password management to advanced phishing attack

prevention, and the secure use of mobile devices and social media. Such training not only strengthens

employees' security awareness but also enhances their ability to address security issues in their daily

work. In addition to training, enterprises can leverage AI technology to assist users in enhancing their

security capabilities. For instance, developing intelligent security assistants to provide real-time alerts

about potential security risks. These assistants can issue warnings when users open suspicious emails or

visit insecure websites, and offer personalized security advice to help users better protect their data and

privacy. The process of elevating user security awareness requires patience and sustained effort. People

often do not prioritize security issues until they encounter a problem. Enterprises and society need to

work together to foster a culture that values information security. This is not merely a technical issue

but also a managerial one. The attitude and actions of leadership play a significant role in shaping

employees' security awareness. If leadership emphasizes security, employees will follow suit. Moreover,

enhancing user security awareness must account for differences among various groups. The elderly and

adolescents may have less knowledge about cybersecurity and are more susceptible to scams. For these

groups, more accessible training materials and interactive activities can be introduced. For example,

cybersecurity lectures can be held, and relevant videos and comics produced to disseminate security

knowledge in a more engaging manner. In summary, enhancing user security awareness and capabilities

is a crucial component of information security protection. Both enterprises and individuals should

recognize this and take practical steps to improve their security literacy. It is hoped that through joint

efforts, a more secure digital environment can be created, allowing every user to enjoy the benefits of

artificial intelligence without the shadow of security risks.

5. Conclusion

The symphony of artificial intelligence and computer information security is a delicate balance

between pushing the boundaries of technological advancement and fortifying the bulwarks against

emerging threats. As the landscape continues to evolve, the importance of rigorous research into AI

security cannot be overstated. The development of comprehensive standards and the enhancement of

user awareness are pivotal in this ongoing narrative. Ultimately, the goal is not merely to fend off the

shadows that loom with technological progress but to illuminate the path forward, ensuring that the

digital age remains a beacon of innovation, safety, and trust for all.
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