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Abstract

In the virtual world, cybersecurity is essential for safeguarding data integrity and information systems. This paper
investigates how cyber threats have evolved over time. From simple hacking efforts to sophisticated organised criminality,
cyber threats have an impact on world economies. Numerous cyberattacks, including malware, phishing, and botnet
attacks, take advantage of weaknesses and loopholes in digital systems to cause serious security concerns and loss for
both persons and businesses. By facilitating better anomaly detection, real-time monitoring, and early threat identification,
how the integration of artificial intelligence (Al) capabilities improves cybersecurity can be observed in this review.
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Introduction

The term "cyber" refers to networks with infrastructure information systems, often known as "virtual reality".
Cybersecurity is the protection of information systems generated by organisations, companies, and individuals in an
electronic environment which involves data, communication, life, integration, and assets that are both tangible and
intangible. In summary, cyber security guards virtual life on cyber networks. Cybersecurity is the protection of information
systems infrastructure, confidentiality, and data integrity. Cybersecurity aims to protect individual and organisational data
on the Internet. Ignorance of this vital knowledge can cause great risk to internet security.[1]. These threats are known as
“cyber threats”.

A cyber threat is any intentional attempt to compromise, interfere with, or obtain unapproved access to computer networks,
systems, or data. These threats may originate from people, organisations, or nation-states, and they may be motivated by
various ideas, including espionage, financial gain, political action, revenge or personal motives, exploring new challenges
and skills, or just making trouble. Cyber dangers come in numerous forms and can take advantage of the loopholes in
systems, procedures, and human nature. [2]

A single security breach might compromise millions of people's personal information. This results in loss in customer’s
confidence, and severe financial suffering to the organizations. Therefore, for providing shield to people and companies
from spammers and other hackers, role of cyber security is must.[3]

It has been observed that integrating artificial intelligence (Al) into cybersecurity improves the detection of threats,
response capabilities, and cybersecurity measures as a whole. Al makes early threat detection possible by using real-time
monitoring and advanced threat detection techniques to scan data for odd patterns and behaviours.[4]

2. Unveiling the Evolution of Cyber Threats

Cybercrime emerged several years ago. The hacking attempts were not as sophisticated as they are now since there were
less systems in the digital realm. At the time, defending the digital world was easier.

However as technology progressed over time, hackers began to use automated tools to execute out complex cyberattacks.
Additionally, a wide range of devices and platforms, such as social media platforms, cloud platforms, IoT devices,
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smartphones, and tablets, have been proposed to the Internet.[S]. Due to these reasons, cybercrime has evolved from
humorous gags to highly strategic attacks that annually cost the global economy trillions of dollars in the digital sphere.

Table 1: Categories of cybercrimes over the years. [6]
Period Description of Cyber Threats

1940s | Years with zero crime in computer field
1950s | Decade of Telephone hacking

1960s | Vulnerability terms & Hacking emerged
1970s | Computer security was established

1980s | Era of Advanced Research Projects
Agency Network (A.R.P.ANN.E.T) to
Internet

1990s | Popularity of Computer viruses

2000s = Excessive growth of Internet

2010s | Discovery of various breaches in computer
systems related to security

2020s | Cyber crimeevolving as an industry

Table 1 displays how cybercrimes have evolved over the course of time, beginning in the 1940s when there were barely
any crimes involving computers and continuing in the 2020s when cybercrime had developed into a major worldwide
business that posed serious security and financial challenges. [6]

3. Types of Cyber Attacks

With the advancement of technology, the way in which information may be accessed has expanded. Due to ease in access
to information, maintaining information security has become more difficult. With current computer technology immersed
in many facets of society, the concept of cyberattacks has grown in significance. Cyberattacks have targeted government
agencies, banks, hospitals, businesses, daily life, and the economy. [7]
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Fig 1- Common types of Cyber Attacks [8-11]

Figure 1 demonstrates some common types of cyber attacks in practice. These are Malware attacks, Hijacking, man-in-
the-middle, Phishing, attacks via applications, bots & botnets, computer network attacks etc. Cyberattacks aiming to
exploit distinct weaknesses in digital systems can take many different forms. [8-11]

Cyber threats such as hijacking includes gaining unauthorised access and damage to a computer, device, or session.
Malware, on the other hand, is malicious software. Application attacks employ software flaws to get illegal access or do
damage. [12] Password attacks try to break into or steal user credentials. Phishing includes posing as a reliable source by
misleading attempts to steal sensitive information. [ 13]Attacks using bots and botnets harness invaded computer networks
under remote control to carry out damaging activities. Computer network attacks target the infrastructure to interrupt
services or steal data, while man-in-the-middle attacks intercept and modify communications between two parties.[14]
Cryptography attacks concentrate on cracking encryption or taking advantage of flaws in the system. [15]

4. Use of Al tools to prevent Cyber fraud

Artificial intelligence (Al) is a vast field that uses variety of tools and technologies, such as machine learning, NLP, and
other approaches, to improve threat detection, incident response, and overall security posture. Al tools together improve
the capacity to identify, prevent, and respond to cyber fraud, resulting in stronger security measures in the digital
realm.[16]. Figure 2 shows various Al tools and their brief description of usage in cyber security.
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Anomaly Detection
Systems
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Network Traffic
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Fraud Detection
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« Looks for indications of fraud
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Fig 2-Al tools and their function in Cyber security [17-24]

Figure 2 illustrates Al tools and applications in cybersecurity. Machine Learning systems analyse massive amounts of
data to detect trends and anomalies in fraudulent actions. Behavioural analytics track user behaviour to detect security
vulnerabilities. Al-powered anomaly detection systems alert to unexpected behaviour, whereas fraud detection systems
continually check for evidence of fraud in real-time transactions. Natural Language Processing (NLP) scans
communication channels for phishing attempts and dangerous information. Automated Threat Intelligence gathers and
analyses data from a variety of sources to detect new dangers. Artificial intelligence systems are used for biometric
authentication. Predictive analytics predicts fraud scenarios and provides prevention actions. Suspicious activity is
monitored by network traffic analysis. Security Information and Event Management combines Al to provide full threat
detection and response capabilities in cyber security.[17-24]

5. Impact on Cyber security by integration of Al

Conventional cybersecurity technologies had drawbacks including poor scalability, high false positive rates, and delayed
reaction times until Al was implemented. The frequency of cyberattacks and the expanding threat landscape put further
strain on established defence systems.

With the integration of Al, there are several advantages. Al-powered systems are able to analyze enormous volume of
data in real time and spot abnormal patterns more precisely than conventional approaches, leading to improved accuracy
in threat detection and response. [25]. By learning from past data and making adjustments, machine learning algorithms
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can lower false positives, giving security teams more targeted warnings and fewer false positives overall. Real-time
response to crises by automated Al systems can mitigate hazards faster and lessen the effect of assaults.

The capacity of Al to recognise and react to unforeseen threats improves security posture overall. Subtle signs of
compromise, such as odd user behaviour or patterns in network traffic, might be found via behavioural analysis. [26]
Based on past data and trends, Al can also forecast possible dangers, giving organisations the ability to put proactive
defences in place and reduce risks before assaults happen.

Because Al systems can learn and adapt over time, they can also be continually improved, making it easier for them to
respond to changing cyber threats and attack methods.

Artificial intelligence-powered cyber security systems can detect and respond to threats more quickly by sifting through
enormous volumes of data to find anomalous behaviour and hostile activities. [27]. They can simplify the task of staying
on top of cyber security requirements by automating security procedures like patch management. Because Al-based
systems can scan device for possible vulnerabilities in a fraction of time as compared with human operations, they also
provide enhanced accuracy and efficiency over traditional solutions. Artificial intelligent systems are designed to identify
patterns that a human eye might find difficult to see, improving the accuracy of detection of harmful activites. [28]

Because Al based solutions automate time-consuming security processes and handle large volumes of data properly and
fast, they also provide increased scalability and cost savings. [29]

6. Conclusion

The paper gives a brief knowledge of cyber threats and the need for security in the digital ecosystem. The motive behind
these frauds is put on along with the loss created by cyber crimes worldwide. Evolution from the 1940s to the present date
has been described. The review covers various trending types of cyber attacks and how they exploit the security of data
has been discussed. Study shows that the integration of artificial intelligence (Al) in cybersecurity turns out to be a
significant step forward in protecting digital ecosystems. With emerging cyber crimes as an industry over time, Al-
powered tools and systems are used to manage threats with their vast and quick abilities. Al has been used in cyber security
for

e identifying and responding to abnormalities in real-time

e Strengthening defences against sophisticated cyber threats.
e  Monitoring network traffic

e Securing authentication

e  Tracking user action and abnormalities in pattern

e  Forecasting fraud scenarios

e improving threat detection accuracy and efficiency

Al tools such as machine learning (ML) and predictive analytics, also helps in mitigating false positives. Furthermore,
Al's adaptable nature allows for continual refinement of response techniques, providing organisations with proactive
defences against evolving cyber threats. As the digital ecosystem changes, Al is critical in strengthening cybersecurity
frameworks and maintaining resilience to the dynamic threats offered by hackers. In the last segment of the paper,
transformation in cyber security before and after the integration of Al is discussed. It can be concluded that AI can
significantly enhance cybersecurity operations in a variety of ways. Large data sets may be intelligently examined by Al-
powered systems, allowing for the discovery of patterns and anomalies which have been previously hidden. This
diminishes the potential effect of any harm by enabling proactive threat identification and response towards risk in cyber
security.
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