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ABSTRACT 
 

Artificial Intelligence (AI) is changing cybersecurity in big ways, bringing both serious challenges and 
valuable opportunities. Today, attackers are starting to use AI to carry out smarter and more convincing 
threats, from phishing emails that are harder to spot, to deepfakes that spread misinformation, to 
malware that can quickly adapt and slip past defenses. At the same time, defenders are using AI to 
improve security by spotting unusual activity faster, analyzing threats more accurately  and automating 
protection where possible. 
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1.​   INTRODUCTION  

 

Today, cyber threats are getting more advanced and harder to deal with. At the same time, Artificial 
Intelligence, or AI, is changing the way we handle these threats. Hackers are using AI to make attacks 
smarter and harder to spot, while security teams use it to detect problems faster and protect systems 
better. AI can learn, make decisions, and notice patterns, which makes it useful for both attackers and 
defenders. This paper talks about how AI is being used in cyberattacks, how it can help defend against 
them, and what steps organizations can take to stay safe. The goal is to explain these ideas in simple 
terms so anyone can understand how AI is shaping the future of cybersecurity and why combining 
technology with human skills is so important.  

This paper looks at both sides: how AI is being misused by cybercriminals, and how it can also help 
organizations strengthen their defenses. It also explores practical steps companies can take, such as 
adopting AI powered security tools, training staff to recognize AI driven threats, and putting proactive 
security strategies in place. While AI makes cyberattacks more dangerous and harder to fight, the 
combination of AI itself  and skilled human knowledge gives organizations the best chance to stay safe in 
the future. 

1.1   UNDERSTANDING AI POWERED CYBER THREATS                           
 
 

     AI powered cyber threats are a whole new level compared to traditional cyber attacks. While older 
attacks tend to follow patterns that security systems can spot, AI driven attacks can learn and adapt, 
constantly finding ways around defenses. To stay ahead, it’s important to understand what makes these 
threats different and how they operate. 



 

1.2   WHAT MAKES AI POWERED ATTACKS DIFFERENT   

           AI powered cyber threats are dangerous 
for a few key reasons. First, they can scale like 
never before. With AI, attackers can 
automatically find weak points, craft phishing 
emails, and hit countless targets all at once. 
Things that used to take hours or days can now 
happen in seconds. 

Second, these attacks are smart and adaptable. 
AI can learn from security defenses and adjust 
its tactics to avoid detection. For example, some  

 

AI-powered malware can study the system it’s in 
and change its code to sneak past defenses that 
only look for known threats. 

Finally, AI makes attacks feel personal. By 
looking at publicly available information like 
social media posts or company websites. AI can 
create messages that seem tailor made for each 
person. This kind of personalization makes 
people much more likely to fall for the attack. 

 

                                              Fig 1: How AI Makes Cyber Attacks More Dangerous 

 
1.3   HOW ATTACKERS LEVERAGE AI 

 

 Cybercriminals are now using AI at every step 
of their attacks. In the reconnaissance phase, AI 
can quickly scan networks and systems to find 
weaknesses, something that would take humans 
much longer. This lets attackers zero in on 
vulnerabilities with incredible speed. When 
creating attacks, AI really shines. Thanks to 
Natural Language Processing (NLP), AI can 
write phishing emails that almost perfectly 
mimic real messages. These emails often have 
fewer mistakes and match the tone of genuine 

communication, making them much harder to 
spot as scams. What’s most worrying is how AI 
makes attacks smarter over time. Machine 
learning allows these systems to learn from each 
attempt, improving their strategies based on 
what succeeds and what fails. As a result, AI 
powered threats keep evolving, constantly 
finding ways to bypass the latest security 
measures. Organizations need to stay alert and 
keep their defenses up to date to deal with these 
constantly changing threats. 

Scale AI allows attacks to happen 
automatically and quickly 

Attackers can find weak points, craft phishing 
emails, and target many people at once. Tasks 
that used to take hours or days can now 
happen in seconds. 

Adaptability AI learns from defenses and 
changes tactics 

Malware can analyze its environment and alter 
its code to bypass detection systems that rely 
on known threat patterns. 

Custom Targeting AI tailors attacks to individual 
targets 

By analyzing public data (social media, 
websites), AI can craft messages that feel 
personalised, making recipients more likely to 
trust them. 



 

2.   COMMON EXAMPLE OF AI POWERED ATTACKS IN USE 

     Cybercriminals are increasingly using AI in a variety of attacks, making them harder to defend. 
Understanding the different types of AI powered attacks is important for organizations that want to stay 
protected. 

AI powered phishing uses AI to create highly personalized emails that look almost the same to 
legitimate sites. These messages are much more likely to fool people and can pass traditional email 
filters. For instance, in 2023, attackers used AI to craft phishing emails that perfectly copied the CEO of a 
major financial firm which is not disclosed till now, successfully tricking employees into transferring 
amounts to the attacker through  wire transfers. 

Deepfakes involve AI generated audio, video, or images that copies trusted individuals. They can be used 
to spread misinformation, commit fraud, or manipulate propaganda. A notable example occurred in 2019, 
when scammers used a deepfake voice to impersonate a company CEO and persuaded a UK based energy 
firm to transfer £220,000 to an attacker's  account. 

AI generated malware is malicious software that can change its code to avoid detection. Unlike 
traditional malware, it can adapt to its environment, making it much harder for  antivirus to spot. 

Finally, automated reconnaissance uses AI to scan networks and find vulnerabilities without any 
human input. This speeds up the attack planning process, allowing cybercriminals to quickly identify 
weaknesses and exploit them easily in a short time. 

2.1   AI POWERED SOCIAL ENGINEERING  

  An attacker uses AI to scan a target’s social 
media profiles to learn about their interests, 
friends, and work place. Then, the AI generates 
a phishing email that appears to come from a 
close colleague, referencing recent projects or 
events the target posted online. Because the 
email feels personal and familiar, the target is 
much more likely to click the link or open the 
attachment, falling victim to the scam. Phishing 
attacks are getting much more dangerous 
because of AI. Regular phishing emails often 
have spelling mistakes, bad grammar, or sound 
generic, which can give them away. But AI 
powered phishing can write emails that look just 
like a real person wrote them. Using information 
from social media, these emails can even seem 
like they come from a friend, coworker, or 
trusted company, making them much harder to 
spot. The results are worrying. Studies show 
that about 60% of people fall for these AI 

generated phishing emails similar to emails 
made by skilled hackers. AI makes it easier for 
even beginners to send convincing scams to lots 
of people at once. This is a clear case of AI 
powered social engineering combined with AI 
powered phishing. 

AI powered phishing is not just limited to 
emails, it can also target users through social 
media messages, chat apps, or even text 
messages. Attackers can create messages that 
match the style and tone of the platform, 
making them seem natural and trustworthy. For 
instance, a LinkedIn message could appear to 
come from a business contact with relevant 
industry jargon, or a text message might look 
like it’s from a bank alert. This multi channel 
approach makes AI powered phishing much 
harder to detect and increases the chances of a 
successful attack. 



 

2.2   DEEPFAKES FOR IDENTITY FRAUD  

       Deepfake technology is one of the scariest threats that AI can create. Deepfakes are fake videos, 
audios, or images made with AI that look very real. Criminals can use them to pretend to be company 
leaders, family members, or famous people to trick others into doing things that can hurt them. 

What makes deepfakes especially dangerous is how believable they are. Research shows that almost no 
one can reliably tell the difference between real content and deepfakes. People have used this technology 
to commit fraud, like pretending to be a CEO to approve fake payments, faking a call from a family 
member asking for money, or creating fake videos to damage someone’s reputation or spread lies. 

 

2.3    AI GENERATED MALWARE 

   AI is changing the way malware is made by 
creating programs that can execute themself 
and  hide from detection. Traditional antivirus 
software looks for known signatures or patterns 
that identify specific threats. AI powered 
malware can rewrite its own code to change 
these signatures while still doing its harmful 
work, making it much harder for security tools 
to catch. This kind of shape shifting malware is 
a major problem for cybersecurity. Because it 
can constantly change, it can stay hidden in 
systems for a long time, quietly stealing data or 
causing damage. Experts predict that by 2026, 

AI powered malware will be a common tool for 
cybercriminals, which means companies will 
need new defenses that focus on monitoring 
behavior, not just looking for known patterns. 

A real world example is PromptLock, the first 
known AI powered ransomware. It uses an AI 
model on the infected computer to create new 
malicious code each time it runs. This makes it 
very difficult for traditional antivirus programs 
to detect, allowing it to quietly encrypt files and 
demand ransom. PromptLock shows just how 
dangerous AI powered malware can be. 

 

                                                      Fig 2: The Rise of AI in Cyber Attacks: 2024 vs. 2025 
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[Fig 2: Explanation]:   AI powered attacks are seen double, going from 15% in 2024 to 30% in 2025. This is 
a serious warning. These attacks are growing fast, and old ways of protecting against them are not 
enough. If this keeps up, soon almost all cyber attacks could be done using AI, because these tools are 
beginner friendly, easier to use, and more powerful than doing it by coding. This is not something far 
away, it is happening now, and organizations need to act quickly. To stay safe, we need new ways of 
defending: using AI to watch for bad behavior and stop attacks before they happen. Only human defenses 

cannot keep up with AI attacks anymore.                  
 

3.   DEFENSIVE STRATEGIES AGAINST AI POWERED THREATS 

 
 

       As AI powered threats become more advanced, organizations need to step up their defenses in 
smarter ways. The best protection is not just one tool, but a mix of layers. This means using AI security 
tools to spot problems quickly, relying on human experts to make smart decisions, and putting proactive 
safety measures in place before attacks even happen. By combining these approaches, organizations 
stand a much better chance of staying safe against modern AI driven threats. 
 

3.1   ADAPTING AI POWERED SECURITY SOLUTIONS  

      To fight AI powered attacks, organizations 

also need to use AI in their defenses. AI security 
tools can look at huge amounts of data in real 
time and find patterns or unusual activity that 
people alone would miss. Over time, these tools 
get even better by learning from new threats 
and improving their ability to spot dangers. 

Some useful AI-powered security tools are: 

●​ Extended Detection and Response 
(XDR): Connects data from many 
places (like computers, networks, 
and cloud systems) to give a full 
view of threats and respond 
automatically.​
 

●​ User and Entity Behavior 
Analytics (UEBA): Learns what 
normal behavior looks like for users 
and devices, then warns if 
something unusual happens, such as 
a hacked account or an insider 
threat.​
 

●​ AI-powered network monitoring: 
Watches network traffic closely and 
can notice even small signs of an 
attack in progress.​
 

 

Research shows that companies using AI and 
automation in cybersecurity save about $2.2 
million on average in data breach costs 
compared to companies that don’t. This proves 
the real value of AI in staying safe. 

  Fig 3: AI Security Cycle for Cost Savings 

 



[Fig 3: Explanation]:    This flowchart shows how an AI security system works to save money. Threats like 
malware or unusual behavior are first handled by XDR (removing dangerous files) and UEBA (spotting 
abnormal activity). Monitoring keeps an eye on everything and triggers Response and Defense actions to 
block attacks and fix problems. The cycle keeps repeating to stay protected. By stopping attacks early, 
fixing issues automatically, and reducing downtime, the business spends less on breaches, fines, and 
recovery, saving a lot of money. The “Threats” at the bottom represents the continuous cycle of new and 
ongoing threats. Even after the system detects, responds, and defends, new threats keep appearing, so 
the flow loops back to the start. It shows that cybersecurity is never a one time fix. AI tools must keep 
monitoring, detecting, and responding to protect the business continuously. 

3.2   IMPLEMENTING ZERO TRUST ARCHITECTURE 

         The Zero Trust security model is a modern approach to protecting networks, especially against 
smart AI powered attacks that try to move around after breaking in. Unlike traditional security, which 
assumes anything inside the network is safe, Zero Trust follows the rule: never trust, always verify. It 
works by giving users and devices only the permissions they really need, dividing the network into small 
sections so breaches don’t spread, and constantly checking that users and devices are who they say they 
are and are secure by continuous verification. For example, even if an employee’s account is hacked, the 
attacker can’t access sensitive areas without extra verification, and any attempt to move into other parts 
of the network is blocked, helping the company stay safer. 

3.3   EMPLOYEE TRAINING AND AWARENESS 

      Even with strong technical security measures, people are still a key part of keeping systems safe. AI 
based attacks often target human weaknesses, so it’s very important to train employees on security 
awareness. Companies should regularly teach staff about new AI threats, like advanced phishing and 
deepfake scams. 

Good training methods include: 

●​ Practicing AI powered phishing simulations so employees can spot and report fake emails. 
●​ Learning about deepfakes, so staff can recognize altered videos or messages and double check 

unusual requests through other channels. 
●​ Encouraging a security-first mindset, where employees feel confident questioning suspicious 

messages, even if they seem to come from bosses or trusted sources. 

3.4   PHYSICAL SECURITY MEASURES 

        Besides digital security, physical security can also help protect against AI-based attacks. One method 
is physical network segmentation, which means splitting a network into separate sections using 
dedicated hardware. Each section works like its own mini network, so if one part is attacked, the problem 
doesn’t spread to the whole system. For very sensitive systems and data that don’t need to be online all 
the time, disconnecting them from the network when not in use can greatly reduce the risk of attacks. 
This is especially important for protecting critical infrastructure, operational technology, and research 
data, since AI based attacks usually need an internet connection to work. 

Regular physical security checks and strict access controls further reduce risks. Together, these measures 
help create a stronger, more complete defense against both digital and AI powered threats. 



4.   PREPARATION FOR THE FUTURE  

     As AI technology grows and improves quickly, cybersecurity is changing a lot. It’s important for 
organizations to understand new AI trends both how AI can be used in attacks and how it can help 
defend systems to stay ready for future threats. 

 

4.1   WHAT'S NEXT IN CYBERSECURITY?  

         In the future, AI systems may become more independent and able to plan and carry out cyberattacks 
on their own. These AI agents won’t just be tools used by humans, they could find weak points, come up 
with ways to exploit them, and change their strategies in real time depending on the defenses they face.  

Another worrying trend is AI versus AI attacks, where offensive AI tries to defeat defensive AI, and vice 
versa. Some attackers are already finding ways to poison the data used to train AI security systems, 
putting in false information that makes the AI less effective at spotting threats. Similarly, modifying AI 
models before they’re released can create hidden weaknesses that hackers can use later. Researchers from 
Duke University demonstrated a model poisoning attack in federated learning systems. By introducing 
fake clients into the training process, attackers can inject malicious data that changes the AI model's 
behavior, leading to compromised outcomes. 

4.2   FUTURE DEFENSIVE TECHNIQUES  

        On the defense side, some new technologies are helping fight AI powered threats: Generative AI for 

defense can create realistic simulations of cyberattacks. This helps security teams practice and improve 
their defenses before real attacks happen. It can also study past attacks to predict what might happen 
next. Privacy preserving AI lets organizations use AI for security without exposing sensitive data. This 
means AI models can learn from different data sources without anyone seeing the actual data. 
Explainable AI  helps security teams understand how AI makes decisions. This builds trust in AI systems 
and allows humans to check and guide AI more effectively. 

4.3   WORKING TOGETHER TO STAY SAFE  

         To fight AI powered cyber threats, everyone 
needs to work together. Companies, security 
experts, and government agencies should share 
information about new threats so they can 
create better defenses. Working together helps 
everyone learn faster and protect more than just 
one organization. It’s also very important to 
create clear rules and guidelines for using AI in 
cybersecurity. These rules help make sure AI is 
used in a safe and responsible way, mainly to 
defend systems instead of being used to attack 
others. Following these rules also builds trust 
between organizations and ensures that AI 
helps everyone stay safer online. 

Open Threat Exchange (OTX) allows over 
180,000 participants worldwide to share 
millions of threat indicators daily, helping 
organizations protect themselves faster. CISA’s 
JCDC AI Cybersecurity Playbook and UNESCO’s 
AI ethics guidelines promote collaboration and 
safe AI practices. Major companies like 
Microsoft, Cisco, and IBM have joined initiatives 
like the Rome Call to ensure AI is used 
responsibly, while OpenAI has a dedicated 
safety committee to monitor AI security. These 
efforts show that sharing knowledge, creating 
clear rules, and working together helps everyone 
stay safer online. 



 

5.   CONCLUSION  

        AI is changing the world of cybersecurity. Attackers can now use AI to create smarter, more personal, 
and larger scale attacks than ever before. This includes phishing emails that look real, deepfake videos, 
and malware that can avoid normal security checks. These attacks are a big challenge for companies 
everywhere. But the same AI tools can also be used to protect systems. Companies can fight AI threats by 
using AI security tools to detect and respond to attacks, following Zero Trust security rules to limit 
access, training employees to recognize threats, and using physical security for important systems. The 
best approach is to combine AI tools with human skills. 

In the future, AI will bring new challenges, like autonomous AI attacks and AI fighting AI, which will 
need new solutions and more cooperation between organizations. Even though AI attacks are becoming 
stronger, they can be stopped. By using smart AI defenses, teaching employees, and planning ahead, 
companies can stay safe and protect their digital data now and in the future. 
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