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 Abstract

The rise of Artificial Intelligence (AI) has made a large impact in the world of cybersecurity, offering both solutions and challenges. This paper explores the role of AI in its ability to defend against cyber threats, while also addressing the complex and ethical concerns that come from its use. This paper aims to provide a comprehensive understanding of both the good and bad impact artificial intelligence has on cybersecurity.
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 Introduction

In the current digital era, cybersecurity threats have escalated in both complexity and frequency, posing serious risks to individuals, organizations, and nations. Traditional cybersecurity measures may be seen as insufficient due to their inability to adapt to new and evolving threats. Artificial Intelligence can be seen as a transformative tool, offering constantly updating solutions through its capabilities in machine learning, pattern recognition, and automated decision-making. While artificial intelligence can be an important step to enhancing cybersecurity, it comes with its own faults such as its ability to be manipulated and the ever looming threat of it taking away jobs from those in the field.

Objectives
- Analyze the role of AI in detecting and responding to cyber threats.
- Evaluate the effectiveness and risks of AI-powered cybersecurity systems.
- Discuss the ethical considerations and potential risks associated with the use of AI in cybersecurity.


AI in Network Security

AI can be an effective tool in monitoring network traffic and identifying suspicious activities that deviate from normal patterns. A major advantage of using AI in cybersecurity is its ability to recognize and respond to threats much faster than a human can. With its capability to look through large amounts of data and find potential threats while also recognizing patterns that humans may look over, artificial intelligence provides speed that humans cannot match.

AI learns using machine learning, The National Cyber Security Centre describes machine learning as “ when computer systems find patterns in data (or automatically solve problems) without having to be explicitly programmed by a human. ML enables a system to ‘learn’ for itself about how to derive information from data, with minimal supervision from a human developer.” AI’s ability to basically teach itself with minimal input from a human allows for resources that were once used for easier tasks to be allocated to something more important. Through machine learning and adaptation, AI systems can dynamically adjust security measures to protect against emerging threats.

Challenges and Risks

Despite its advantages, the deployment of AI in cybersecurity poses several challenges, including, the potential for AI systems to be manipulated or bypassed by cyber attackers, the threat of AI taking jobs, and cybercriminals ability to use AI maliciously.

There will be and has always been the ability to make mistakes in cybersecurity, the addition of artificial intelligence only adds to the amount of factors that can mess up. Artificial intelligence is very easy to manipulate and take control of when in the right hands. AI can be controlled with misleading questions and by manipulating the data it is trained with. A main hole in the security of AI is its vulnerability to prompt injection attacks. A prompt injection attack allows a user to input a prompt that tricks the AI into bypassing its normal restrictions. This attack can allow for the AI to produce confidential information or malware. 

With the rise of cybercrime comes the need for more cybersecurity professionals. The problem with this is the need for professionals makes it so there is a gap in the talent necessary for open cybersecurity positions and the talent that many entry level candidates have. This allows for AI to be able to take over and perform jobs that used to be for entry level positions. Artificial intelligence's ability to automate simple routine tasks makes it so those looking for a job in the cybersecurity field need to be more skillful than their AI counterparts.

Using artificial intelligence to protect is not the only way it is being used in the cybersecurity field. Cybercriminals are using AI to streamline committing cyberattacks. In the past it didn't take much to tell if a phishing attempt was legitimate or not. Now with the help of AI, phishing attempts can look eerily similar to what would be sent out from the actual company, and can be sent to many more people much more often. With advancements made to voice generator AI it is becoming nearly impossible to tell if a recorded message is from a real person or not. Cybercriminals can use this voice AI to send voice messages and even hold real time phone conversations to get whatever information they want. AI while it is being used for good against cyber crime, it is being used to make committing these crimes easier than it ever has been.




Ethical Concerns

Like many new technologies, we must consider the ethical concerns and potential ethical issues that come with using artificial intelligence in cybersecurity. If the data an Ai is being trained on has traces of bias in it, then those biases will be transferred to the AI’s decision making. The complicated nature of artificial intelligence leads to not always being aware of how it comes to the decisions it comes to, if AI is to be continued to be used it needs to become more transparent. The ethical concerns that come with artificial intelligence will also continue to change and have to be monitored as it evolves and is able to do more.

Artificial intelligence systems are not inherently biased, but they can unintentionally be if the data they are given is biased or the human that trains the AI introduces it to their own personal bias. Biases in data can happen in many ways, such as data being incomplete or certain algorithms being based on assumptions. Bias in AI is already a problem in the real world with facial recognition software not being as accurate on darker skin tones, leading to many false positives on identification.

Most AI systems currently are known as a “Black Box” model. A black box model is defined by Ethics of AI as “practically impossible to understand how the network works even if all the parameters are known.” and that “It may be difficult to create a user experience for careful yet easily understandable explanations for the users.” Black box models are used because if the systems are too transparent they may be too easy to manipulate into causing harm. Another reason why AI is not currently very transparent is that many people just wouldn't understand what they were looking at. If people could see the code for every algorithm used by an AI then, unless they are a proficient programmer, they would have no clue what they were reading. A solution to transparency could be to not show everything the AI is doing, but to educate those using the AI about how and why it does what it does. Even if that solution is used then, for some, that is still not enough to show that the product from the AI can be trusted.



Conclusion

AI stands out as an extremely useful tool in cybersecurity through machine learning and pattern recognition capabilities. These features enable AI to detect and respond to cyber threats with speed and efficiency much greater than a human. However, the use of AI in cybersecurity is not without its challenges and ethical concerns. The potential for AI systems to be manipulated shows that these systems are far from perfect. Additionally, the use of AI by cybercriminals to enhance their attacks makes it clear that AI can be a double-edged sword. The ethical concerns of AI call for consistent monitoring and proactive management. Ensuring transparency and addressing biases are critical to proving that we can trust in these automated systems.
As AI is being implemented into cybersecurity, it is important that there is a balance between using its benefits and lowering its risks. This means the development of AI systems that are both effective and secure. By doing so, we could potentially use AI to act as another barrier of protection in the ever evolving field of cybersecurity.
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