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Abstract— Using cyber fusion to detect advanced persistent threats (APTSs) is a complex task requiring
integrating and correlating multiple sources of information and data. APTs are a specific type of cyber-attack
where an attacker establishes a long-term, undetected presence on a target's network to steal sensitive
information or disrupt operations. Due to the nature of APTs, it can be hard to detect them and take action.
However, using threat intelligence is also a key component of APT detection. It provides actionable
information about new APTs and the tactics and techniques used by APT attackers, allowing organizations to
adapt their defenses and be proactive in their threat response. It is also essential to have a well-coordinated
incident response plan and a skilled team to manage the system to ensure that all aspects of the system are
working together effectively and efficiently. Consequently, this systematic review of academic and
professional literature examines latent material that covers the use of cyber fusion to detect advanced
persistent threats (APTS) in different IT environments.
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I. INTRODUCTION

Cyber fusion is an advanced method of cybersecurity that combines all security functions, including threat
intelligence, automation, response, orchestration, incident management, and more, into a unified system [1].
This system can detect, manage, and respond to threats seamlessly and collaboratively [2]. As a concept, it
involves integrating and correlating multiple sources of information and data to provide a more comprehensive
and holistic view of an organization's cyber security posture [3] [4]. This approach can be used to defend against
a wide range of cyber threats, such as advanced persistent threats (APTs), malware, and phishing attacks [5].
This paper focuses on the latent academic and professional literature highlighting the adoption of cyber fusion in
defending different systems against APTSs.

One key aspect of cyber fusion is using multiple layers of defense, including preventive and detective controls,
to provide multiple points of protection against cyber threats [6] [7]. This integration of multiple defensive
layers can include firewalls, intrusion detection and prevention systems (IDPS), and endpoint security solutions,
as well as the use of security information and event management (SIEM) systems to aggregate and analyze
event data from multiple sources. Another critical aspect of cyber fusion is using machine learning and artificial
intelligence (Al) techniques to improve the efficiency and effectiveness of threat detection and response, which
can include using machine learning algorithms to identify patterns in network traffic and system logs that
indicate the presence of a cyber-attack and using Al-based systems to respond to and contain those attacks
automatically.
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Another area of emphasis in threat defense through cyber fusion is threat intelligence which provides
actionable information about emerging threats and techniques used by adversaries [7]. This undertaking enables
organizations to adapt their defenses and be proactive in their threat response. It is important to note that the
cyber fusion approach requires a well-coordinated incident response plan and a skilled team to manage it to
ensure that all aspects of the system are working together effectively and efficiently. As such, cyber fusion is a
promising approach to defending against cyber threats as it provides organizations with a more comprehensive
and flexible defense against cyber-attacks. Still, implementing a cyber-fusion approach can be a significant
undertaking and requires significant resources and expertise.

Il. PROPOSED METHODOLOGY

A systematic review of the literature was conducted to evaluate the latent professional and academic evidence
on adopting cyber fusion in defending different systems against advanced persistent threats (APTS). A
comprehensive search of electronic databases (e.g., PubMed, Scopus, Springer, the Cochrane Library, and Web
of Science) was conducted to recognize appropriate studies published between 2019 and 2023. The search was
restricted to studies published in English and included studies that examined the adoption of cyber fusion in
defending different systems against APTs. The reviewer screened the research titles and abstracts and examined
their eligibility for inclusion in the evaluation. More importantly, data were extracted from the included studies
and analyzed using qualitative and quantitative methods.

A. ALGORITHM

1. Develop a straightforward research question and inclusion criteria. For instance, "What is the role of
cyber fusion in defending different systems against APTs?"

2. Conduct electronic database searches and manual searches to categorize appropriate studies published

between 2019 and 2023.

Screen titles and abstracts for relevance.

Retrieve full-text articles for relevant studies.

Assess the quality of the studies using predetermined criteria.

Extract data from included studies.

Synthesize the data, analyse it, and make conclusions.
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I11.RESULT ANALYSIS

Cyber fusion is a relatively new concept in cyber security and is becoming increasingly crucial as APTs become
more sophisticated and difficult to detect [8]. There are several key components of cyber fusion in defense
against APTs. These constructs include the integration of multiple sources of data, such as network logs,
endpoint data, and threat intelligence; the use of advanced analytics, such as machine learning and artificial
intelligence, to analyze this data; and the incorporation of human expertise in the form of incident response
teams and threat hunters [9] [10] [11]. Here, combining multiple types of data creates a more comprehensive
view of an organization's cyber security posture that can include using SIEM systems to aggregate and analyze
event data from multiple sources, as well as using machine learning algorithms to identify patterns in that data
that indicate the presence of an APT. Another approach is integrating multiple layers of defense, such as
firewalls, intrusion detection and prevention systems (IDPS), and endpoint security solutions, to provide
multiple points of protection against APTs. These systems can be integrated with SIEMs to share information
and help improve threat detection accuracy.

One of the main benefits of cyber fusion is that it allows organizations to quickly and accurately detect APTs
[12]. By integrating multiple data sources from different systems, organizations can get a complete picture of
what is happening on their networks. They can identify patterns and anomalies that may indicate the presence of
an APT [13]. Advanced analytics, such as machine learning and artificial intelligence, can be used to analyze
this data and identify potential APT activity. These analytics can be configured to detect specific indicators of
compromise and to look for patterns in the data that are consistent with APT behavior [10]. Additionally, human
expertise can be brought to bear to interpret the data and decide how to respond to a detected threat [11]. By
combining the insights of advanced analytics and human expertise, organizations can improve their ability to
detect and respond to APTs. Additionally, having a cyber fusion center can provide a centralized location where
all the data, experts, and tools can be brought together to provide a holistic view of the organization's security
posture, increasing the effectiveness of detection and response.

Still, it is worth mentioning that APTs are constantly evolving, so the defense mechanisms should be continually
updated and reinforced [14]. Cyber security is constantly evolving, and APTs are no exception. As APTs
become more sophisticated, it is necessary to constantly update and reinforce the defense mechanisms used to
detect and respond to them. Thus, organizations must stay updated with the latest research, technologies, and
best practices in the field [15]. One way to do this is to implement a continuous improvement process, where the
organization regularly reviews its cyber security practices, identifies areas for improvement, and implements
new techniques and technologies to enhance its defenses. Organizations should also invest in training for their
employees to ensure they are knowledgeable about the latest threats and have the skills necessary to defend
against them. Another important aspect is the use of threat intelligence services, which can provide timely and
relevant information about APTS, their tactics, techniques, and procedures, and the actors behind them. It also
allows organizations to anticipate and protect against APTs and react quickly and effectively when detected.

IV.CONCLUSIONS

In conclusion, cyber fusion is a promising approach to defending against advanced persistent threats (APTs) and
other cyber threats. By integrating multiple sources of information and data, advanced analytics, and human
expertise, organizations can improve their ability to detect and respond to APTs. The use of threat intelligence,
security automation, incident response, and security orchestration also help to improve the efficiency and
effectiveness of threat detection and response. However, implementing a cyber-fusion approach can be a
significant undertaking and requires significant resources and expertise, a well-coordinated incident response
plan, a skilled team to manage the system, and a continuous improvement process, to keep up with the evolving
APTs. Overall, through a systematic review of the literature, it has been found that the adoption of cyber fusion
in defending different systems against APTs is a promising approach to increase the overall cyber security level
of an organization.
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