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Abstract. In today's developing digital age, cybersecurity sits at the core of every aspect of our 

use of technology. The revolution of Artificial Intelligence has opened a "Pandora's box" in the 

cybersecurity realm. Nowadays's AI can be used to monitor dangerous behaviors, and abnormal 

incoming traffic, so as to predict incoming cyber-attacks using the machine learning aspect of its 

means. It is because the AI is continuously learning with the help of a wide range of cyber-attacks 

from the past and about the vulnerabilities that caused those attacks. This research paper dives 

into the current state of the Artificial Intelligence implementations in cybersecurity, and how it 

can overcome the threats in this day and age of technology. It also expands into its vulnerabilities 

and how hackers can exploit Artificial intelligence for their own benefits, implementing it for their 

own attacks. Lastly, it directs attention to the responsible and ethical use of AI, as it's becoming a 

more powerful tool every day.  
  
Keywords: cybersecurity, artificial intelligence (AI), cyber-attacks, machine learning, vulnerabilities, 

digital age 
 

 Introduction 

Cybersecurity is the term used for the technology and protocols used for protecting our data 

that travels through networks and it’s stored in devices from malicious attacks from the outside. With 

the current advancements of Artificial Intelligence such as pattern recognition and procedure 

automation, it is progressively being implemented in solving cyber threats such as bot detection, 

attack detection, data protection and automating the procedure used in responding in case of a cyber-

attack, ending the need of human interaction that comes with its late response and in some cases 

human-errors. But the Artificial Intelligence has opened the gates for a new age of cyber-attacks, 

with the use of Machine Learning, AI can learn from patterns and find vulnerabilities in the software, 

especially when an application has been recently updated, making the possibility of day zero attacks 

go up substantially. Attackers can also use AI in social-engineering attacks such as phishing with the 

use of its ability to generate highly realistic images, cloning of a human’s voice, and to analyze and 

replicate its speaking patterns and mannerism. 
 

The use of AI in developing sophisticated cyber threats 
Machine Learning Powered Malware is a new type of malware that uses the power of 

Machine Learning in analyzing a vast amount of data from past software vulnerabilities so that it 
can adapt its behavior in the moment of the attack. Unlike the tradition malware which is written 
to follow a straight protocol of actions, ML Powered Malware can adapt and overcome the 
challenges imposed by security rules, the current security measures designed to identify malware 
are challenged by this malware’s abilities really adjust itself based on the current situation of an 
attack, and by the in-depth analysis it does on software it targets, such as its past vulnerabilities, 
it’s architecture and even the type of security measures it has implemented. The most powerful 
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aspect of this type of malware is that it has its own decision-making power, during an attack it can 
analyze the risk and its priorities so it can move its focus on other key aspects of a software, the 
most polarizing thing is that those decisions are made instantly, making the time window for 
humans to intercept the attack practically inexistent.  

Cyber-attacks such as identity theft and fraud, disinformation and manipulation can be 
implemented using social engineering with the help of Deepfakes and Generative Content. 
Deepfakes are a result of Machine Learning models trained on a database of videos and images of 
a person. In result the malware generates content that imitates a person’s aspect, voice and 
mannerism, the content is so impressively accurate because of the two neural network it uses, first 
there is the one that generates the false content while the second neural network is comparing it to 
the original dataset of videos/photos of the original photos, making adjustments in real time to the 
fake, making it to look exactly like the original. 

AI Phishing also is a genuine cyber security threat, compared to the original phishing 
methods which involves targeting a considerable number of people of all ages, incomes and 
interests the new method which involves Artificial Inteligence (AI) and Machine Learning (ML) 
can target a specific person, by automatically analyzing his social media activity and imitating a 
real communication between the target and the person the malware disguises as. The malware also 
has contextual awareness, it can change the interaction based on recent events, and other useful 
information.  

 

Using AI for cybersecurity measures 
Companies can also benefit from the power of Artificial Intelligence (AI), involving the 

Machine Learning (ML) and Deep Neural Network aspects the AI can learn from the vast number 
of attacks in the past, making a great analysis on the patterns of those cyber threats alongside the 
vulnerabilities that caused them.AI can replace the human aspect with its power of automating 
repetitive tasks, analyzing a big chunk of data in a short period of time and making assessments 
and changes to its protocols based on that. The benefits that companies and organizations can 
benefit from using this technology are the Improved more accurate and fast detection, because of 
its upgraded algorithm that constantly changes based on the most recent events and threats, this 
type of algorithm can use the large amount of data of past events it can send warnings of incoming 
threats and recommend fast changes for eliminating the risk. Implementing this type of AI in 
Cybersecurity can also reduce the response time significatively, it can automatically recognize the 
type of attack and the most efficient procedures for neutralizing the threat, it can compare in real 
time the past response to a type of cyber-attack and decide for itself the most efficient decision. 
This eliminates the human aspect of threat-response that is often slow and biased. Another 
wonderful use of Artificial Intelligence is its behavior analysis, it can detect anomalies in the 
network usage, such as high spikes of traffic from specific location or types of users, AI uses a 
large database of user's interaction on the web for creating a baseline profile healthy user, when 
this type of attack occurs the AI can find the patterns in the traffic, comparing it to its baseline 
profile for a normal user, and make decisions from there. With the use of Machine Learning it can 
constantly improve and change the profile of its normal user, ensuring the number of false positives 
stay low, the AI can also use its Deep Neural Network to understand the context of the current 
situation, such as current events across the world, the types of users there are on the Internet, 
ensuring its effectiveness in any time of day.  

 

The challenges that come with the use of AI in Cybersecurity 

AI revolutionizes the cybersecurity industry, but also it can come with many limitations and 

challenges we need to overcome for increasing its benefits. One of the biggest limitations of Artificial 

Intelligence is that its response quality is linked to the quality of data it is being fed. There is a lot of 

misinformation in the data right now, and companies need to invest a lot of resources to filter out and 

process the data, ensuring the quality of information the AI uses. Another issue is the privacy aspect 

of processing our sensitive information by the Artificial Intelligence, many times it often violates data 

privacy regulations such as GDPR and CCPA. Companies that invest the use of AI in their security 
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need to also invest in good encryption techniques alongside a well-structured privacy term of use. AI 

can also suffer from a bias, the information it uses to learn is not all the time the fairest one, for example 

the historical data, current news. There needs to be a well thought out system that filters out the AI’s 
bias and unfairness in term of assessing which type of user should not access the service. Also, AI can 

suffer from bias in the moment of threat response, the decision it makes can be the least efficient one. 

This technology can also suffer from scalability issues, the Machine Learning aspect requires a large 

computational power, as the cyber threats continue to grow, companies need to invest in their 

infrastructure, ensuring that the AI is not limited by the lack of computational resources.  

 

Conclusion 

AI is the innovative technology that can reinvent Cybersecurity, a huge improvement for 

real-time threat detection, attack response automation and risk assessment. Companies can 

leverage this power for the benefit of the user, making the internet a safer space for all of us. But 

it that also comes with great challenges such as the quality of data the Machine Learning uses for 

its learning aspect, the bias and fairness aspect of the decisions it makes in real time. In order to 

benefit from the protentional this technology brings, companies need to invest in data scientist that 

can filter the data they feed the AI with, alongside cybersecurity experts that can evaluate the 

responses the AI makes in the time of an attack, and legal professionals that can help with the legal 

aspect of data processing and fairness of decisions. Companies need to keep in mind that AI is also 

a powerful tool that the malicious users also have access to, so they need to continuously invest in 

improving the technology. Improving the AI’s transparency of data usage, computing 

infrastructure and ensuring the legal aspect is on point, this tool can revolutionize the safety of the 

internet and it’s users. 
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