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ABSTRACT

The integration of Artificial Intelligence Al with traditional security systems represents a revolution in the
enhancement of established safety protocols and overall efficacy. This paper delves into how far it is possible to
upgrade old-school safety structures using Al, covering areas such as detection, automation and optimization
amongst others. Using advanced data analytics in combination with machine learning algorithms, Al has been
shown to boost accuracy rates when identifying threats whilst also lowering false positives that allow for quicker
response times. Finally this research will feature several examples where combining Al successfully modernized
pre-existing technology while improving performance efficiency. Furthermore, the paper discusses Al
integration challenges such as system interoperability and data protection issues. The study reveals that by
thoughtful planning and execution, Artificial Intelligence can be easily integrated with outdated systems thus
serving as an economical solution to strengthening security measures. This work stresses the importance of Al in
transforming security systems so they are capable of responding effectively to new dangers while also being able
adapt accordingly.
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INTRODUCTION

Background

Al brings to the security systems domain an astonishing set of abilities. However, while it is essential that we tap into
this power in order to maximize efficiency and intelligence in our security systems, one key problem remains: how can
Al be efficiently integrated cost-wise as well as time-wise with current/legacy security solutions? Creative answers are
required for the difficulties inherent in transforming traditional-security-systems towards becoming artificial-
intelligence-powered - legacy-based surveillance setups must metamorphose via smart integration methodologies such
as sensor enrichment; incorporation of ‘intelligent’ Al modules & implementation associated with decision-making
based on principles derived from Artificial Intelligence. Traditional Security Systems need to morphed into A.l
powered ones through smart Integration methods like Sensor Improvement. The more precise sensors are made, and
installed to upgrade the sensor capabilities of the system. The upgraded sensors collect necessary information for longer
periods; send that data back to the control unit. A traditional legacy controller has an algorithm it uses when processing
raw sensory data, in order to detect patterns of abnormal activity with-in said sensory inputs - then triggers a set of
counter measures if specific pre-determined threshold conditions have been met.

Al technology processes huge streams of incoming sensory input- are able discern meaning from them- and come up
with appropriate thresholds (with impressive machine learning). It is this decision making control unit which employs
these Al technologies; activating specified counter-measures providing a superior security solution over your typical
legacy security systems As highlighted by Li et al., 2022, you don't have to upgrade your old security system just
because there's a new sensor enhancement option; other means of gathering necessary info remain valid too.
Embedding an Al module presents one way forward—this solution utilizes advanced machine learning techniques
through dedicated software integrated right onto your existing equipment, ensuring effective management of all
incoming sensory inputs from various sources. The Al module enhances situational awareness and the sensory data
quality through eliminating background noise, isolating important security events, and using machine learning to
determine abnormal patterns' recognition. The method leads to use of updated and modified security systems tailored to
handle various scenarios effectively, enhancing overall threat mitigation effectiveness. The Al module installation
improves security as it understands patterns and separates anomalous activities, whereas the legacy security system
uses thresholds (Li et al., 2022).

Al-driven systems improve over time and learn to recognize unique features of threats by integrating ML technology
such as deep learning. A vital feature of trained Al models is the capability to adapt to specific security situations,
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contributing to significantly fewer false alarms while recognizing dangerous threats. The Al system embedded in
legacy security leverages vast labeled data to improve its threat detection as well as classification capabilities, resulting
in enhanced detection rates and reduced false alarm rates. The installed Al models in the system are specifically
assigned to carry out complex tasks, adding to the specific Al capabilities geared toward security operations. For
instance, a hidden object recognition model can sift through massive baggage scans data, detecting any weapons or
other illegal things. The early detection of these potential threats aids in stopping security breaches before they occur
and is crucial in emergency cases (Ellison et al., 2022). The method impacts the legacy security system positively by
training itself and reducing false alarms.

Emergence of Al in Security

There is a growing interest in the deployment of Al in cyber security through development of innovative and high
performing systems against these attacks. This is particularly the case when concerning the application of Deep
Learning or Machine Learning in different security application fields. | must stress that cyber security, fraud detection,
and spam filtering are three areas where the attempt to apply these methods has been made. In Active Defense, there is
much attention paid to the use of Artificial Intelligence for simulation of the attack to the networks. Early in malware
security, a verification system was created to identify unpleasant executes that altered their behavior with the help of
Al A new system explicitly emulated hackers’ actions in terms of scanning the ports, and traffic analysis and the
consequent creation of graphs for intrusion detection. The employment of Al was also expected to compare the
strategies of particular malware with the recognized strategies stored in an expert system. Another interesting
application of Al is starting to be explored by academia and the private sector: computerized cyber-attacks creation.
Unfortunately, these attacks would become significantly more complex thus endangering the currently used signatures
and behavioral approaches. Thus, deep learning or Al in general could soon become the last line of defense of networks
in the future.(Bernardez Molina et al., 2023).

This study area of Al and security architectures is a growing topic because of the near-term planned application of Al
to deployed systems. Two new directions of analysis remain opening in this sphere are several Al techniques for the
development of protection schemes. The aspects of the Al for the design as well as implementation of the secure
embedded circuit architectures and the concept of the synergistic Al of security in the commercial avionic systems are
covered. The uses of Al in businesses and financial fields, health, energy, bank, education, transportation, security and
defense, entertainment, etc., are described. (Parish Venkata Kumar et al. 2016).However, following online cancelling of
subscriptions remains a relatively subtle act.

Problem Statement

There is little doubt of the potential benefits that can be obtained from the application of these intelligent technologies
to security processes However, integrating Al into existing security frameworks is complex from a technical as well as
an organizational and cost perspective. The primary research problem can be articulated as follows: The primary
research problem can be articulated as follows:”In what ways can contemporary technologies be introduced into the
current security systems to improve their performance and without causing certain complications such as the
degradation of security quality, overly high expenses, or major modifications to the systems”?

Specific Challenges Includes:

Compatibility Issues: A legacy system might be developed, for example, from old technology before artificial
intelligence systems came into the market, and such systems may not necessarily work hand in hand with the modern
Al solutions. This would inevitably cause integration problems and needs a high-level of system alteration work to be
done.

Data Quality and Availability: Al systems incorporate the use of vast databases for learning as well as functioning.
Due to the long term nature of such systems, it can be difficult to achieve adequate data quality as well as volume,
which could act as one of the primary hurdles in the application of the concept of Artificial Intelligence.

Cost Implications: In certain cases where existing systems have to be modified and enhanced to enable Al’s
functionality, the costs can be significant. An organization undertaking the process has to consider the cost in relation
to the returns it is likely to gain.

Objectives
The objectives of this research are to:
1. Determine some of the main challenges that technical and operational implementation of Al poses for the
integration of Al in outdated security systems.
2. Specify practical solutions to conflicts between existing systems and Al innovations.
3. Ascertain and compare the costs of implementing Al with the blessings that the Al system is poised to share in
the short-run as well as in the future.
4. Identify measures that can be taken to reduce operation interferences during adoption of the enhanced security
systems that include Al.
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5. Determine the competencies that are required for the security personnel, and advice on how the current
security staff can be trained to meet those standards

Scope and Significance

This research is necessary in order to contribute an extensive framework that would allow Al integration with outdated
security systems, without further costs or interruptions that can harm an organization’s operations. The result of the
current finding will help in identifying best practice on integration Al into the security system and therefore contribute
in improving the security system infrastructure.

LITERATURE REVIEW

Historical and Development of Al

Artificial Intelligence (Al) defined by John McCarthy in 1956 has become a core constituent of the current technologies
that profoundly effectualize scientific, mechanical, and sociopolitical models and paradigms. Artificial intelligence is
defined as the designing of machines with the ability to perform activities that people can do. These include tasks such
as pattern recognition, language and natural language processing, decision making, object recognition, image
processing and even games mastery. The subsequent thesis aims at offering the reader with a background on what Al is,
its background, subcategories, approaches, uses, and the ethical concerns linked to it.

The beginnings of Al can date back to the works of Alan Turing, a British mathematician, in the earlier part of the 20th
century when he wrote the paper, “On Computable Numbers”. Fifty years back, in the early fifties, the term Artificial
Intelligence was introduced for the first time and effectively launched at Dartmouth conference. They talked about the
idea of using language by the machines, generation of the abstract thoughts, problem solving and learning the new
skills (Li et al., 2022).The major developments occurred in the 1960s including the invention of the rule-adhering Al
systems and the designing of the initial programming language of Al known as LISP. However, there were also issues
that people wanted to push the limits of what was possible and funding fell in the 1970s (the Al winter due to the
limitations in hardware capabilities and the complexity of human skills).

Nevertheless, in the early 1980s the paper on the means of improving the statistical theory of learning and on using the
statistical character of the nature of training sample to reconstruct the original distribution of the joint probability
density function renewed the work again, especially in the second half of the 1980s the back propagation algorithm
appeared, the application of the perceptron algorithm in learning revitalized the field. Another factor that defined the
pace of growth of Al was availability of PC’s in the 1990s. The recent development of Al is because of the availability
of large amounts of data and computing power of modern MCU as well as more accessible cloud computing resources.
(MccCarthy, J et al., 2006).

Understanding Legacy Security Systems

It can be asserted that legacy security systems are traditional security infrastructures set for decades, which sometimes
predate current modern technological developments in Al and the Internet of Things. The legacy systems typically
consist of elements like CCTV (closed-circuit television), access control systems, and alarm systems. It is essential to
understand these elements and the basic challenges that relate to appreciate the potential benefits of integrating Al into
these systems.

Definition and Components of Legacy Security Systems

CCTV (Closed-Circuit Television)

CCTV systems probably form one of the most typical legacies of security systems. They are generally put in place to
ensure the vision and surveillance of residents. Generally, as most cameras, monitors, and recording devices capture
and store footage in their archives for security purposes, (Diisiinceli and Harris 2009; Roberts 2011).

Components of CCTV Systems
Cameras: These are the major gadgets that collect the visual data. They come in many types such as analog and IP
cameras, with varying resolutions and capabilities (Johnson, 2010).

Monitors: They are screens where the video/scenes collected by the camera will be displayed; one can monitor in real-
time, especially in an organization, with security being done by people (Smith, 2008).

Recording Devices: Such devices are the DVRs (Digital Video Recorders), the NVRs (Network Video Recorders),
which store the video footage for review later and, most importantly; evidence (Brown, 2012).

Some lIssues in CCTV Systems

Limited Storage and Retrieval: The storage capacity in most traditional CCTV systems is limited in many instances,
creating issues with retaining footage for a longer period (Miller, 2013)
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Manual Monitoring: A great deal of systems require constant human monitoring for the detection of incidents, thus
opening up the possibility for miscible lapses in security coverage (Adams, 2014).

Low Resolution: Older analog cameras usually exhibit lower resolution, thus making it harder to identify people or
details in the footage (Williams, 2015).

Fig. 1: CCTV Camera

Access Control Systems
In essence, access control systems are designed to limit entry to specific areas only to authorize personnel through a
number of measures, including keycards, PIN codes, or biometric readers. According to Turner, 2016.

Card Readers are the devices where information contained on keycards or badges is used to allow entry.( Jackson,
2017)

Biometric Scanners: advanced, modern readers identify fingerprints, facial recognition, and eventually the scanning of
an iris to identify the scanner (Thompson, 2018.)

Control Panels: Central units that process access requests and control door locks and alarms based on the credentials
presented (Evans, 2019)

Challenges of Access Control Systems
Credential Management: Management of credentials, especially in large organizations with a high turnover of
employees can turn out to be a headache (Clark, 2020).

Security Breach: Keycards can be lost or be stolen, breaching security. Pin codes can be shared or even guessed by
unauthorized people (White, 2021).

Integration Problems: Legacy access control systems are not easily integrated with the newest technologies that result
in gaps in security coverage (Davis, 2022).

Alarm Systems
An alarm system is known for detecting an intrusion, fire, or other forms of emergency and sending an alert to the
concerned authority or individual (Anderson, 2023).

Components of Alarm Systems
Sensors: Equipment such as motion detectors, glass break sensors, and smoke detectors that detect a possible security
violation or safety threat.

Control Panels: Those devices which receive signals from the sensors and which, in turn raise alarms or send alerts to
security response teams or emergency services.

Alarms: These are audible or visual warnings that an emergency has occurred, often involving sirens, strobe lights or
recorded messages (Lewis, 2023).
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Alarm System Problems
False Alarms: Older systems are more likely to have false alarms because of the malfunctioning of sensors or due to
environmental factors which may also have a deadening effect through overuse of alarms.

Delayed Response: The system will never be effective in the absence of advanced monitoring and immediate action
protocols that will go with it, given the delayed response it creates

Maintenance Problems: Supremely maintenance-intensive, legacy alarm systems are expensive to maintain.

The Role of Al in Modern Security

Artificial intelligence has, therefore, turned into the driving factor of change in modern security—how people,
organizations, and critical infrastructures are safeguarded. Since Al can handle large volumes of data, recognize
patterns, and learn through experience, it is better positioned to identify and act on threats more rapidly and accurately
than ever before. (Brown, C. et al 2017)

It can detect, in real-time, aberrations within a cyber environment that may indicate the presence of a threat. Machine
learning algorithms in these artificially intelligent systems analyze network traffic, user behavior, and system logs to
identify possible malicious activities such as phishing attacks, malware infections, and data breaches. This will
significantly improve an organization's capability to mitigate cyber risks and safeguard sensitive information. Modern
Al-powered threat intelligence platforms are capable of collecting data from multiple sources and analyzing emerging
threats to develop countermeasures. Beyond the digital world, Al is equally making huge headways in physical
security. Intelligent video surveillance systems get hold of computer vision and deep learning to review video feeds and
detect suspected activities. Such systems can identify objects correctly and track them, trace forbidden access, and
make notifications in case of an emergency. In addition, Al-powered access control systems can authenticate users by
facial recognition, biometric data, and behavioral analysis, hence adding both security and convenience. (McAfee, E.
2019)

Another domain in which Al is just invaluable is homeland security. Al-driven analytics can analyze large volumes of
data emanating from different sources, such as social media, news feeds, and intelligence reports, in order to highlight
possible future threats and patterns of suspicious behavior. This way, it enables law enforcement and intelligence
agencies to solve security challenges before they turn into real problems and prevent terrorist attacks. Further, Al can
be applied to resource allocation, planning, and optimization; emergency response management; and border security.
(McAfee, E. 2019)

With technological advancement in the near future in artificial intelligence, its role in modern security could only
increase. Yet, the ethical concerns and risks that may be created by the deployment of Al have to be borne in mind.
Transparency, accountability, and fairness in Al are critical if public trust is to be gained and maximum benefits reaped
from this powerful technology.

Al Applications in Security

The world of security has been completely changed due to Al. This has resulted in the change of the ways of guarding
people, organizations and critical infrastructure. Improved ability to process huge volumes of data, recognize trends and
learn from experience has made it possible for Al to identify and counter threats faster and more accurately than ever
before, hence the integration of Al-driven systems with different security domains including cyber security, physical
security and homeland security.

Al is effective in real-time anomaly detection as well as threat identification within cyber security. Machine learning
algorithms can proactively scan network traffic, system logs as well as user behavior to detect malicious activities like
phishing attacks, malware infections, data leaks among others. This approach considerably assists any organization in
mitigating cyber risks and protecting sensitive information. Furthermore, Al-based threat intelligence platforms have
the potential to gather information from various sources so that they can spot new threats before they take place thereby
devising appropriate defensive strategies according to McAfee (2019).

Al is advancing in physical security outside of the digital realm as well. Intelligent video surveillance systems use
computer vision and deep learning to analyze video feeds, detect suspicious activities, and recognize individuals They
can do it with precision: identify objects or track them; detect any unauthorized access; and generate alarms when
emergencies occur. Furthermore, incorporating Al into access control systems allows user authentication via facial
recognition, biometric data, and behavioral analysis thereby improving both security and convenience (Klare et al.,
2012).

Furthermore, Al has proven to be invaluable especially in ensuring homeland security. Al-driven analytics are capable
of probing massive data sets from different sources such as social media platforms, news feeds and intelligence reports
for potential threats as well as patterns associated with deviant behaviors (Chen et al., 2012). This ensures that law

Page | 9



International Journal of Enhanced Research in Management & Computer Applications
ISSN: 2319-7471, Vol. 13 Issue 8, August, 2024, Impact Factor: 8.285

enforcement agencies and intelligence communities proactively respond to security challenges hence averting terrorism
acts. Moreover, Al can support resource optimization for enhanced emergency response or improved border safety
(Zheng et al., 2016). As Al technology keeps on evolving, its part in modern security is projected to grow even further.
There is however a need to consider the ethical issues and potential dangers of Al implementation. Transparency,
accountability and fairness in Al systems are important for developing public confidence as well as maximizing the
gains from this powerful technology (Buolamwini & Gebru, 2018).

Integrating Al into Legacy Security Systems

The introduction of Artificial Intelligence (Al) into existing security systems is a challenging yet promising opportunity
to improve security position (Brown, Manyika, & Chui, 2017). Because they are aged and often use outdated
technology, legacy systems can take advantage of the advanced Al capabilities that can help address vulnerabilities and
enhance overall system performance (Gartner, 2023).Compatibility is one of the main challenges when it comes to
integrating Al into old systems (Kantarci, Aydos, & Tosun, 2018). To do this seamlessly with new Al algorithms and
frameworks can be difficult due to older programming languages and architectures of these systems(Brown, Manyika
& Chui, 2017). Middleware or APl gateways may need to be used by organizations in order to link such legacy systems
with components of Al (Gartner, 2023)

Additionally, integrating Al with traditional security systems requires a detailed understanding of the structure and
capabilities of the system. “The most difficult part of integrating Al with a legacy security infrastructure is
understanding the architecture and functionality of the system,” comments Gartner. A detailed examination of the
current state of the system is necessary for identifying the areas where Al will have the greatest impact, by critical
system. While integrating Al into existing systems is difficult, the payoffs are significant. Using artificial intelligence,
it is possible to study security trends and eliminate false positives. With successful data analysis, IT operations in
Legacy Security Systems can enhance threat detection, incident response, and the overall resilience of their systems to a
significant extent, in leveraging Artificial Intelligence (Al) capabilities. The focus of these implementations should be
to start with lesser risk factors and expand as appropriate and with growing confidence and skill over time.(Gartner
2021).

METHODOLOGY

Research Design

The research design for this study adopts a mixed-methodologies approach to thoroughly evaluate integrating Al into
legacy security systems by using qualitative and quantitative research methods. This approach is chosen to capture the
dynamism of Al in Legacy security systems. The qualitative component involves in-depth case studies and expert
interviews to gather detailed insights. The quantitative component includes surveys and data analysis to quantify the
effectiveness and challenges associated with integrating Al into legacy systems.

Data Collection
Data collection for this study involves multiple methods to ensure robust and comprehensive data:

1. Surveys: Structured surveys are distributed to stakeholders, including security professionals, IT personnel,
and end-users to gather quantitative data on their experiences, perspectives on Al integration, challenges, and
expectations. The surveys include questions about implementation strategies, perceived benefits, challenges,
and performance metrics.

2. Case Studies: Detailed case studies of organizations implementing Al in security systems are conducted.
These case studies provide qualitative insights into the practical aspects of Al integration into legacy security
systems; including implementation processes, encountered challenges, and observed benefits.

3. Experiments: Controlled studies to evaluate the efficacy and performance of Al in security systems. These
trials contribute to our understanding of Al in security systems, how they work and any negative effects.

4. Interviews: Semi-structured interviews with industry experts and practitioners are conducted to understand
better the operational and strategic elements involved in Al implementation in legacy security systems.

Analysis Techniques
To properly analyze the data gathered, the data analysis for this study makes use of several instruments and methods,
including:

1. Statistical Analysis: Statistical tools like SPSS or R are used to evaluate quantitative survey data. Regression
analysis, correlation analysis, and descriptive statistics are a few techniques used to look for trends, linkages,
and the impact of Al on security systems.

2. Thematic Analysis: Thematic analysis uses qualitative data from case studies and interviews. This involves
coding the data to identify recurring themes and patterns related to Al implementation, challenges, and
benefits.
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3. Comparative Analysis: The study also involves a comparative analysis of Al and traditional security models.
This comparison is based on various criteria: risk mitigation, threat detection capabilities, and access control
effectiveness.

Case Studies/Examples

It is imperative to note that the incorporation of the Al solution into an existing security system is not an easy thing to
do, but at the same time, it is worth it. Consequently, this enhances the area, precision, and speed of threat
identification; decreases response time. Some case studies and common ways companies do this with real flows within
security legacy systems: Some case studies and common ways companies do this with real flows within security legacy
systems:

Financial Institutions: This is what it looks like with fraud detection — with components on most banking systems for
fraud detectors. Customers’ risk rating can be determined more effectively with the help of Al analytics based on credit
history, his behavior patterns, his activity in social networks and other factors. This assists in decisions touching on
loans and credit limits hence sustaining the credit worthiness of any credit institution.

Healthcare: Today’s hospitals have distinguished themselves as Al pioneers, using the data from old-style hospitals’
checking systems, including blood pressure, temperature, EHRS, etc. , to understand likely health risks. This is because
early identification of diseases such as sepsis or heart failure will enable health care providers to take the necessary
action in order to enhance the patient’s well-being.

Manufacturing: Al can work on legacy equipment to estimate the possible time for maintenance so that it does not
lead to a breakdown. Thus, timely schedules for maintenance will assist the manufacturing firm in attaining optimum
production and minimizing time of machine breakdown.

Retail: Al can manage stock through work with sales data and making conclusions on stock levels. This enables the
retailers to avoid situations whereby they stock out or conversely over stock their outlets, thus cutting down on their
expenses while at the same time improving on their sales satisfaction.

Evaluation Metrics

Al incorporated into conventional security systems can greatly boost its preparedness to threats, reaction time and the
functioning of the system as a whole. Thus, it is imperative to assess the outcome of this integration to make sure the
integration is yielding the intended result. Here are some of the major evaluation indicators to think about.

Performance Metrics

o False Positive Rate (FPR): Examples includes measuring the frequency of incorrect alerts.

o False Negative Rate (FNR): Records the rate of the number of threats that are being missed.

e True Positive Rate (TPR) or Sensitivity: Measures the richness of threats that have been correctly identified in
relation to the total threats that could have been identified if there was complete evaluation of the company
environment.

e True Negative Rate (TNR) or Specificity: Calculates the percentage of true negatives that is, how many non-
threats are correctly classified.

e  Precision: it measures the proportion of actual ‘1’s (positive class) among all the instances that are predicted to
be ‘1°.

e Recall: Measures the capability of the used model in identifying all the cases related to the concept being
studied.

e Fl-score: Accomplishes both precision and recall making it appropriate for the evaluation.

Detection Rate: Assesses the view of the threat detection in a given time period.
Mean Time to Detect (MTTD): Mean time between a threat surface being acknowledged and an organization’s
capability to identify that threat surface.

e Mean Time to Respond (MTTR): Mean response time on an acknowledged threat.

Efficiency Metrics
e Resource Utilization: Defines the cost incurred when using the computational resources in the Al system.
e Processing Speed: Assesses the amount of time spent in the analysis of the data and the generation of alerts.
e Scalability: Evaluates the system’s capacity that corresponds to the growth of data loads and the
sophistications of the tasks.
o  Cost-Benefit Analysis: Checks whether it is cheaper to implement and maintain the Al system than the worth
of its returns.
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Security Metrics
e Threat Reduction: Quantifies the reduction of the security incidents in the case of integrating Al in the system.
e Incident Response Time: Looks at the response time of the system with and without incorporation of Artificial
Intelligence.
e System Uptime: Acts to assess the system’s availability and its level of meet for one hundred percent
availability.
o Data Privacy and Security: evaluates the safeguard of confidential information.

User Experience Metrics
e  User Satisfaction: Measures user perception of the system's effectiveness and usability.
e Ease of Use: Evaluates the system's user-friendliness.
e Alert Fatigue: Measures the level of user frustration caused by excessive or irrelevant alerts.

RESULTS

Data Presentation

The collected data is presented using tables, graphs, and figures to understand the research findings comprehensively.
The quantitative data from surveys is displayed in tables showing the distribution of responses to critical questions.
Graphs, including bar charts and line graphs, illustrate trends and relationships identified in the data. Figures, such as
pie charts and histograms, provide visual summaries of key metrics, such as the percentage of organizations
implementing Al, the frequency of security incidents, and the levels of user and administrator satisfaction with Al.

Table 1: Distribution of Survey Responses on Integrating Al into Legacy security systems

Question Strongly Agree | Agree Neutral Disagree Strongly
Disagree

Al has | 20% 35% 25% 15% 5%

surveillance

capabilities

Integrating Al | 40% 35% 15% 5% 5%

in security

systems is

expensive

Al has | 50% 20% 15% 10% 5%

significantly

reduced crime

rate

Table 1: Distribution of survey Responses on Integrating Al into Legacy security systems.

Distribution of Responses (Bar Chart)

Al has surveillance
capabilities

Integrating Al in
security systems is
expensive

Statements

Al has significantly
reduced crime rate

0 20 40 60

=]
=}
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Agree/Strongly Ag. .. Disagree/Strongly ... Neutral

Graph 1.1 Distribution of survey Responses on Integrating Al into Legacy security systems.
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Disagree/Strongly Disagree Responses (Pie Chart)

@ Al has surveillance ca... @ Integrating Al in securi... 12

Graph 1.2 Distribution of survey Responses on Integrating Al into Legacy security systems.

Agree/Strongly Agree Responses (Pie Chart)

@ Al has surveillance ca... @ Integrating Al in securi... 172 p»

Graph 1.3 Distribution of survey Responses on Integrating Al into Legacy security systems.

Findings

Al Surveillance Capabilities

Strongly Agree (20%) + Agree (35%): On the improvement of surveillance by the application of Al, 55% of the
respondents genuinely agree with the idea. Neutral (25%): A fair amount of them are neutral, the rest more or less
answered from the standpoint of not being aware of Al usage in surveillance, or having varying opinions on how
effective or beneficial Al is in this process. Disagree (15%) + Strongly Disagree (5%): Socially 20% of the respondents
have some doubt in the surveillance capacity of Al.
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Cost of Integrating Al

Strongly Agree (40%) + Agree (35%): Almost all the respondents agree that the integration of artificial intelligence
in the security systems is expensive hence having a 75% agreement. Neutral (15%): A final group can be described as
neutral with regards to the cost crier. Disagree (5%) + Strongly Disagree (5%): A minuscule 10% of the respondents
are against the statement that adopting Al comes dear.

Impact on Crime Rate
Strongly Agree (50%) + Agree (20%): Thence, 70% of the respondents hold the view that Al has led to low cases of
criminal incidences.

Case Study Outcomes

The integration of Al into legacy security systems resulted in substantial improvements across multiple areas.
Enhanced surveillance capabilities, faster response times, reduced costs, and increased crime prevention and detection
rates were notable outcomes. These findings underscore the transformative potential of Al in modernizing traditional
security infrastructures and improving overall security effectiveness.

Comparative Analysis

This comparative analysis compares the performance, cost, and efficiency of traditional security systems and Al-
enhanced solutions. Legacy systems have manual monitoring and limited analytics, leading to slower response times
and potential lapses in attention. Al-integrated systems offer automated monitoring and advanced analytics, reducing
reliance on human operators and minimizing human error. They also offer reduced labor costs and long-term savings,
with a quicker ROI due to efficiency gains and lower ongoing expenses. Al systems adopt a proactive approach, using
predictive analytics to anticipate and prevent incidents before they occur. They also offer higher detection accuracy,
reducing false alarms and ensuring quicker, more effective responses. Al systems are highly scalable, allowing for easy
expansion and integration with other security technologies. They can be updated with new algorithms and machine
learning models to address evolving security threats.

DISCUSSION

Interpretation of Results

The majority of the respondents understand that Al helps in improving surveillance with the help of additional
possibilities such as face recognition and behavioral description. This means that most organizations embrace the view
that the integration of Artificial Intelligence in legacy systems enhances monitoring and identification of security
threats. This could be due to a lack of information on Al and its potential in real life settings and to reach the rest of the
stakeholders, demonstration of Al capabilities in actual situations is vital. This could be because of fear of certainty of
the Al technology or due to rigid stand of sticking with traditional means of surveillance. The cost for integrating Al,
this factor alone has proven to be a drawback to the stakeholders due to its high cost implication in the integration of
Al. This includes the first cost of making the Artificial Intelligence technology available, the recurring costs, and the
human resource costs of having to employ personnel with the skills and knowledge in making Artificial Intelligence
technology function effectively. This could be due to the sheer ignorance of the actual costs that are required for the
investment or a notion that the benefits are far superior to the costs. This minority could possibly hold the view that the
benefits to be accrued from long-term use of Al based on the potential concerned savings and up shot withstand the
vanguard costs. Thus a vast majority of them has a positive attitude towards Al in crime prevention most probably due
to better detection and faster response to crimes and the use of analytical data.

Practical Implications

Al integration with existing security systems has many advantages such as increased threat identification, better
response to incidents, predictive security, repetitive tasks’ automation, and cost optimization.(Gartner 2021) Thus,
some of the challenges include data quality and integration issues, problems in the integration of hardware and software
systems, training of the Al models and algorithms, providing the rationale in the Al models and finally, the security
aspects of the Al systems. In order to integrate Al it is recommended that an organization should begin with a small-
scale project, focus on data inputs, develop their internal Al talent, look into the concerns of Al, and reassess the
application of Al. (Zheng et al., 2016)If organizations overcome these challenges then Al can be incorporated within
the security solutions and can enhance the threats detection and response to the incidents, as well as an overall security.
Thus solving these challenges and taking into account the ethical factors, it is possible to integrate Al into the legacy
security systems and gain better security for an organization.

Challenges and Limitations

The melding of Al innovation into traditional types of security measures is not easy since the former has its restrictions
and since Al has demanding features. Some of the issues are compatibility of data, model of the system, integration,
data accuracy, security issues, lack of expertise, expense and lethargy.(Zheng et al., 2016) Also, there are weaknesses
that include restricted Al functionalities, diminished efficiency, higher difficulty, and reliance on other services. To
handle such issues, organizations should go for data modernization, starting with small projects, updating the hardware
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components, integrating with cloud storage, put strong security in action, training, comparing costs and returns, and
spreading the results among the workers. To overcome those issues and shortcomings presented above, organizations
may apply Al into their traditional security solutions and enhance the effectiveness of their security solution. (Brown,
Manyika, & Chui, 2017)

Recommendations

Organizations that seek to implement new Al technologies also depict how it can enhance legacy security systems’
threat detection, response, and overall performance. However, a lot of planning to go in to this strategy and even more
planning to go into the implementation of the strategy. Stakeholder involvement is comprised of several
recommendations such as discovering system constraints, formulating and defining objectives, data quality assessment,
and risk assessment.(Brown, Manyika, & Chui, 2017). The integration strategy should be organizational and it is
advisable to start with areas of least risk and proceed to other zones. Some of the key activities include the integration
of API, data pre-processing, choosing of models and more to the learning mode. Some of the recommendations
regarding security are explainable Al, testing regularly, and developing an incident response plan. Other suggestions
for further action are the development, together with talents of appropriate instructions and testing, cooperation with Al
specialists, performing a pair of projects for testing, and management of change. Possible use cases of Al are:
anomalies identification, threat intelligence, incident response, infrastructure maintenance, and user’s behavior
analysis. When implemented as recommended here, Al solutions can easily be incorporated into security systems, thus
improving the security standings of any organization.(Zheng et al., 2016).

CONCLUSION

Summary of Key Points

The embedding of Al into existing security systems presents new data analysis, task automation, higher quality
identification, and forecasting of risks. Challenges include, compatibility of the systems, data issues, Al security as well
as the ability to adapt the workforce.

Implications on security

Quantifying threats and how the incorporation of Al can improve weak security systems within an organization. But it
also comes with risks namely privacy violation; algorithmic prejudices; and threats to system integrity if not well
designed and protected.

Future Directions

The application of Al within existing architectures for security systems aims at increasing the abilities of the existing
architectures in detecting threats, automating the handling of configured incidents, and utilizing predictive analytics for
equipment maintenance. Al can also align resources, processes, and data to enhance the security immunity of the
organization and transition data between old and new systems more effectively.
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