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Abstract 

The abstracts unitedly explored the 

consolidation of stirred word AI and 

advanced technologies in addressing 

modern day cybersecurity challenges. 

They emphasize the necessity for 

proactive and automated responses to 

dynamic threats, whether in military, 

corporate, or cloud-based environments. 

Key topics include the deployment of AI 

for rapid threat detection using machine 

learning (ML) and deep learning (DL) to 

identify anomalies and zero-day attacks, 

risk assessment with Bayesian networks, 

and incident response through 

reinforcement learning and natural 

language processing (NLP). Several papers 

highlight AI's role in reducing human 

dependency by automating tasks like 

isolating compromised systems and 

processing threat intelligence. The studies 

also discuss innovative tools like 

Automated Threat Response using 

Intelligent Agents (ATRIA) for military use 

and systems like SCERM for refining cyber 

threat intelligence (CTI) reports. Cloud 

security is another critical focus, with 

proposed solutions such as Slingshot for 

real-time detection and mitigation of 

threats on platforms like AWS and GCP. 

Additionally, the research examines 

challenges in integrating threat  

intelligence, sharing platforms with policy-

controlled systems and enhancing the 

utility of Structured Threat Information 

Expression (STIX) for efficient threat 

management. Overall, the abstracts 

underscore the importance of harnessing 

AI-driven tools, such as predictive 

analytics, graph databases, and real-time 

decision-making systems, to improve 

cybersecurity resilience and efficiency in 

an increasingly complex digital 

environment. 

Keywords 

Intrusion Detection System (IDS), Network 

Traffic Analysis (NTA), Real-Time Threat 

Detection, Artificial Intelligence (AI) in 

Cybersecurity, Security Information and 

Event Management (SIEM). 

 

Introduction 

An Automated Threat Detection and 

Response System is an AI driven 
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cybersecurity result that ceaselessly 

monitors networks for shady activities, 

identifies effectiveness threats in real 

time, and executes predefined responses 

to palliate risks, ensuring rapid shelter 

against cyber-attacks and breaches. Cyber 

threat management has various methods. 

These strategies can be grouped into three 

phases, which are prevention, detection, 

and response. The above-mentioned cycle 

of different phases does not show the 

sequential and rigid application of 

different phases of these methods. These 

phases are continuous and concurrent 

processes, each of which requires a 

separate team having focused tasks and 

expertise.*9+ The current state of CTI data 

has numerous challenges that impede the 

automation of cyber threat management. 

Cyber analysts come across a number of 

unreliable, wrong, and repeated CTI 

records lacking in terms of fresh content 

and a standardized vocabulary. *10+. 

Because digital technology is more 

prevalent than ever and dependence on 

interconnectivity is growing, cybersecurity 

threats are more complex and widespread. 

Organizations can no longer ignore their 

ever-expanding attack surfaces that are 

getting targeted consistently by bad actors 

leading to data breaches, business 

disruptions, and massive financial and 

reputational losses. it is necessary to 

upgrade and adapt incident response into 

mature and evolving paradigms capable of 

quickly identifying, characterizing, and 

mitigating malware threats. *8+. The 

convergence of Artificial Intelligence AI 

and database technologies had emerged 

as a right result for enhancing credentials 

protocols, peculiarly finished automated 

brat contactable systems. These systems 

leveraging advanced data processing 

capabilities to work vast amounts of 

information, identifying patterns and 

anomalies that indicated effectiveness 

credentials breaches. At the heart of this 

displacement lies the consolidation of 

innovative database technologies as well 

as ' such as NASAL and graph databases,' 

which are adept at handling unstructured 

data and compound relationships betwixt 

entities. Traditional relative databases 

often struggled to ferment the sheer book 

and change of data generated in real time, 

while modern day database solutions 

allow the scalability and traceableness 

required to concentrate AI driven 

credentials applications.*7+. Malicious 

actors as well as fueled by fiscal gain or 

geologic motives, ceaselessly refined their 

tactics, wielding a different armory that 

encompasses ethnic engineering rises, 

zero-day exploits, and sophisticated aware 

strains. In exposes organizations to a mass 

of risks, including physical fiscal losses, 

irreparable reputations damage,' and 

crippling alive disruptions. In the outcome 

of a high cyberattack, the repercussions 

can be far reaching,' peradventure 

impacting client trust, priesthood morale, 

and boilersuit concern continuity.*6+ The 

integration of advanced technology 

together with cloud computing, huge 

information analytics, the Internet of 

Things (IoT), and synthetic intelligence (AI) 

into diverse aspects of commercial 

enterprise operations. As corporations try 

to gain agility, scalability, and 

responsiveness to marketplace demands, 

the adoption of multi-cloud 

infrastructures has emerged as a 
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prominent strategy.*12+ Cyber adversaries 

are continuously growing sophisticated 

attack vectors geared toward exploiting 

vulnerabilities inherent in multi-cloud 

architectures. The upward push of 

advanced continual threats (APTs), 

ransomware, and insider threats poses 

sizable demanding situations to 

companies, jeopardizing statistics 

integrity, confidentiality, and 

availability.*11+ Cloud computing 

facilitates the bringing of computing 

services including servers as well as ' 

storage, databases,' networking, software, 

and analytics over the Internet the cloud. 

This epitome shift allows organizations 

to scale their operations flexibly, 

optimized costs,' and heighten coalition 

finished present approach to shared 

resources. Agile frameworks, 

characterized by repetitious progress, 

collaboration, and adaptive planning, 

enable organizations to reply fleetly to 

changing foodstuff demands and 

commercial advancements.*1+*2+*4+. 

A. Automated threat detection in 

response system for threat points 

1) Real time monitoring: Real time 

monitoring is base for efficacious 

automated detection as well as as it 

allows organizations to ceaselessly 

observation their networks and 

systems for shady behavior. 

Automated contactable systems work 

data streams in real time, flagging any 

deviations from established baselines 

that could have signified a credentials 

incident. This capableness not only 

accelerates brat acknowledgment but 

also facilitates prompt reaction 

actions as well as importantly 

reducing the effectiveness cost caused 

by cyberattacks. *7+ 

 
2) Predictive Insights:Predictive insights 

derived from past data heighten 

automated contactable by enabling 

organizations to anticipate 

effectiveness vulnerabilities and 

threats. By analyzing past incidents 

and their outcomes, organizations 

could distinguish trends and patterns 

that inform their credentials 

strategies. Predictive analytics 

empowers organizations to apportion 

resources effectively, prioritize risk 

direction efforts, and implement 

impeding measures before threats 

materialize.*7+. 

 
3) AI and ML Powerd threat 

Detection:Traditional signature based 

contactable methods, while offering a 

baseline level of protection, 

incontrovertibly fell short in the face of 

the evolving brat landscape. The 

signature-based approaches often 

generated a high book of false 

positives,' inundating credentials 

analysts with alerts that need blue 

collar investigation, leading to alert 

shroud and peradventure delaying the 

acknowledgment of unquestionable 

threats. Artificial word AI and auto 

learning ML have emerged as 

transformation technologies inside the 

domain of cybersecurity, providing 

advanced capabilities for detecting, 

responding to, and mitigating caber 

threats. At its core, AI refers to the 

example of human word in machines 

as well as enabling them to do tasks 

that typically required human 

cognition,' such as problem solving,' 
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learning as well as ' and decision 

making. Within the realm of 

cybersecurity, AI encompasses a 

change of techniques and algorithms 

designed to heighten the strength of 

credentials measures. *1+*6+ 

 

Fig.1. AI and ML in cyber secuirty*1+ 

B)  Different Types Of ATDRS 

1) Intrusion Detection Systems (IDS): 

Intrusion Detection Systems IDS 

are credentials tools designed to 

Saran entanglement transaction 

for shady activities and 

effectiveness threats. They work 

on data packets and transcription 

logs to distinguish unauthorized 

approaches or anomalies. DS can 

be classified into two types; 

network- based NIDS and host 

based HIDS. Alerts was generated 

when effectiveness intrusions was 

detected, helping organizations 

respond quickly to credentials 

breaches.*3+ 

 

2) Security Information and Event 
Management (SIEM):- Security 
Information and Event Management 
SIEM is an all-encompassing result 
that aggregates and analyzes 
credentials data from single sources 
in real time. It collects logs, alerts as 
well as an event data to allow 

insights into credentials incidents. 
By correlating information, SIEM 
helps organizations observe 
anomalies,' reply to threats, and 
maintained compliance. It enhances 
parenthetic reaction and improves 
boilersuit cybersecurity posture.*3+ 

 
3) Endpoint Detection and Response 

(EDR): Endpoint Detection and 

Response EDR is a credentials 

result focused on monitoring, 

detecting, and responding to 

threats on terminus devices such 

as laptops and servers. EDR tools 

cod and work terminus data for 

dotty activities and effectiveness 

threats. They allow period alerts 

as well as ' automated responses, 

and formal analysis, enabling 

organizations to fleetly palliate 

risks and heighten their boilersuit 

cybersecurity defense.*11+ 

 

4) Network Traffic Analysis (NTA): - 

NAT involves monitoring and 

analyzing data transaction inside 

an entanglement to observation 

anomalies, trends, and credentials 

threats. By inspecting flow data 

and packets as well as NTA helps 

identify executing issues, 

unauthorized access, and aware 

communications. This active 

admittance provides insights into 

optimizing entanglement 

executing and fortifying security, 

enabling organizations to reply 

fleetly to effectiveness breaches 

and heighten boilersuit 

entanglement resilience.*1+ 
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Literature Review: 

The illustrated Threat Detection System 

represents a sophisticated, multi layered 

architecture designed to identify, analyze, 

and reply to different credentials threats 

effectively. It integrates three base 

components; Threat Input as well as 

Attack Analysis, and Alert Monitoring,' 

which unitedly ensured an iron defense 

mechanic against a broad spectrum of 

risks. The consolidation of stirred word AI 

and auto learning ML into cybersecurity 

had revolutionized the way organizations 

deal and mitigated threats. This 

displacement was peculiarly patent in 

Agile cloud environments, where AI and 

ML heighten brat detection, exposure 

management, and parenthetic 

response.*9+ 

Agile methodologies, which elevate 

repetitious growth and rapid bring cycles, 

introduced unequaled cybersecurity 

challenges. Frequent updates and 

successive consolidation CI/CD pipelines 

increased the risk of deploying 

vulnerabilities, while shared cloud 

resources and expanded approaching 

surfaces heightened to threats.*10+ 

AI and ML offer active solutions by 

automating key credentials functions. 

Through supervised and unsupervised 

learning, algorithms could observation 

anomalies, prognosticate incidents, and 

deal vulnerabilities effectively. AI driven 

tools prioritized bad vulnerabilities and 

integrated brat intelligence, enabling well 

timed and resource efficient 

responses.*14+ 

For parenthetic response, AI automates 

workflows, uses undyed nomenclature 

processing NLP, and accelerates decision 

making, reducing blue collar exploit and 

human error. Despite these 

advancements, challenges such as data 

privacy, recursive bias,' and the unreliable 

black box of AI decisions necessitated 

balancing human superintendence with 

automated systems. Organizations must 

have ensured scalability, data quality, and 

basis compatibility to learn AI’s full 

effectiveness in cybersecurity. Integrating 

AI strategically inside existing frameworks 

fosters interactive environments where 

human expertness complements auto 

efficiency, enhancing resiliency against 

evolving caber threats while maintaining 

entry and alive persistence during Agile 

cloud transformations. ATDRS is an 

automated AI SOC result purpose made 

with the capabilities of seven credentials 

tools — including REMs, IDS/IPSs, EDA, 

Threat Intel tools, NASAs, DEBAR, and 

SOARS. With this undivided all-

encompassing result organizations will no 

thirster have to settle for limited brat arise 

reporting or struggle to integrate and 

maintain different tools at physical cost 

and small return.*6+ 

In the realm of cloud security, AI plays an 

important role in enhancing cybersecurity 

inside multi cloud environments. The 

increasing acceptance of multi cloud 

infrastructures due to their scalability and 

cost efficiency brings meaningful 

credentials challenges.*8+ 

Traditional credentials mechanisms were 

often deficient in addressing these 

challenges, leading to the offset of AI as a 
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transformation solution. AI driven brat 

contactable systems use advanced auto 

learning algorithms, skittish networks,' 

and deep learning models to distinguish 

supernormal behavior and observation 

effectiveness threats in real time.*20+ 

These systems could work vast amounts of 

data from single cloud platforms, such as 

AWS, Azure, and GCP, to heighten the 

truth and speed of brat detection. The 

consolidation of AI into Security 

Information and Event Management SIEM 

systems and Intrusion Detection Systems 

IDS allows for automated log correlation,' 

design recognition,' and reducing of false 

positives, thereby improving parenthetic 

reaction times.*22+ 

AI powered Security Orchestration, 

Automation as well as and Response SOAR 

platforms enable the slaying of predefined 

playboys for single brat scenarios,' 

reducing blue collar intercession and 

ensuring quicker reaction times. The 

grandness of human AI coalition is 

emphasized, where AI systems allow 

unjust insights and recommendations, 

while human analysts deal with 

compound threats requiring discourse 

understanding. Overall, AI has the 

effectiveness to exalt cybersecurity in 

multi cloud environments, enhancing brat 

detection as well as parenthetic response, 

and boilersuit credentials example amidst 

the ongoing appendage 

transformation.*21+ 

The transcription begins by categorizing 

threats into three major streams: caber 

threats, AI/ML threats, and cloud threats. 

Caber threats cover formal risks such as 

awareness, fishing, and denial of service 

attacks, while AI/ML threats focus on 

vulnerabilities in stirred word systems, 

such as adversarial attacks, model 

inversion, and data poisoning. 

Cloud threats direct vulnerabilities in 

cloud infrastructure, including grievous 

APIA, misconfiguration, and unauthorized 

data access. Each type of brat was 

funneled into its several deductive staff 

under the Attack Analysis component, 

which forms the core of the system.*12+ 

Caber Analysis processes caber threats 

finished methods like signature-based 

detection,' anomalousness contactable 

using auto learning models such as 

Isolation Forest, and behavioral 

psychoanalysis employing Hidden Markov 

Models to Saran deviations in 

transcription activity. AI/ML threats are 

analyzed using advanced techniques like 

adversarial contactable with Convolutions 

Neural Networks, anomalousness 

contactable for data integrity,' and 

lustiness checks using frameworks like 

SHAP or LIME for ensuring the model’s 

explainability and predictability.*7+ 

Meanwhile, Cloud Analysis applies log 

parsing and succession psychoanalysis 

using LSTM models to observation 

subversive activities, clustering algorithms 

like DBSCAN to distinguish supernormal 

approach patterns, and entry 

substantiation tools to check adhesion to 

credentials standards. These deductive 

insights are then passed to the Alert 

Monitoring system, which consolidates 

alerts from all psychoanalysis modules to 

preserve redundancy and ensures period 
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updates were displayed on a centralized 

dashboard. Through the consolidation of 

visualization techniques such as t SNE,' the 

transcription simplifies compound data for 

operators, enabling informed decision 

making. Notifications are then sent to 

credentials analysts or administrators who 

finished unquestionable messaging 

protocols like MQTT (Message Queuing 

Telemetry Transport) or Kafka as well as 

ensuring swift moderateness of risks.*8+ 

The transcription is recursive 

anchorperson includes auto learning 

models such as Random Forest and 

Isolation Forest for detecting patterns, 

deep learning techniques like LSTMs and 

CNN for handling compound sequences as 

well as and graph algorithms to work 

relationships betwixt entanglement 

entities and identified shady sidelong 

movements. Its standard and climbable 

pattern allows organizations to reduce the 

transcription to their appropriate needs 

while maintaining its power to go in real 

time. The consolidation of automated 

psychoanalysis and human 

superintendence enhances its efficacy as 

well as ensuring threats are not only 

detected but also efficaciously mitigated. 

Beyond its modern-day capabilities,' the 

transcription holds vast effectiveness for 

rising advancements, such as integrating 

federated learning for privacy preserving 

brat detection as well as leveraging 

quantum computing for enhanced 

processing power and employing AI 

augmented reaction systems for 

automated and energizing brat response. 

By combining fashionable engineering 

with active design, this Threat Detection 

System offers an all-encompassing result 

for safeguarding important infrastructures 

as well as cloud services as well as fiscal 

systems as well as ' and healthcare data 

against evolving credentials threats, 

making it a base tool for modern day 

cybersecurity frameworks.*13+ 

AI-Driven Threat Detection and Response: 

A Paradigm Shift in Cybersecurity" 

explores the transformative impact of 

artificial intelligence (AI) on cybersecurity. 

The paper provides a historical overview 

of cybersecurity threats, highlighting the 

increasing sophistication of attacks and 

the limitations of traditional threat 

detection methods. It emphasizes the 

need for innovative approaches to address 

the evolving threat landscape. AI-driven 

threat detection systems leverage 

machine learning (ML) and deep learning 

models to analyze vast amounts of data, 

identify patterns, and detect anomalies in 

real-time. These systems enhance the 

accuracy and speed of threat detection, 

enabling proactive defense mechanisms. 

The integration of AI into Security 

Information and Event Management 

(SIEM) systems and Intrusion Detection 

Systems (IDS) allows for automated log 

correlation, pattern recognition, and 

reduction of false positives, improving 

incident response times. 

Methodology 
The proposed Automated trouble 

Discovery and Response (ATDR) system is 

designed to describe and alleviate cyber 

pitfalls in real- time with minimum mortal 

intervention. The methodology involves 

several critical stages data collection, 
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preprocessing, trouble discovery, trouble 

analysis, and automated response. The 

system leverages a mongrel model that 

combines supervised machine literacy, 

unsupervised anomaly discovery, and 

behavioral analytics to enhance discovery 

delicacy and response effectiveness. 

A) System Architecture: The ATDR system 
consists of the following core 
modules: 
1. Sensor Layer: Collects raw data 

from various input sources 
(network, endpoints, logs). 

2. Data Preprocessing Layer: Cleans, 
normalizes, and structures data for 
analysis. 

3. Detection Engine: Applies ML 
models and anomaly detection 
algorithms. 

4. Analysis Engine: Enriches and 
correlates alerts, assigning risk 
scores. 

5. Response Engine: Automatically 
executes response actions based 
on severity. 

6. Dashboard & Alerting: Visual 
interface and notifications for SOC 
analysts. 

 
B) Data Collection: Robust threat 

detection requires access to diverse 
and rich data sources. The system 
aggregates information from the 
following: 
1. Network Traffic: Captured using 

tools like Zeek, Suricata, or 
tcpdump. 

2. System Logs: Includes Windows 
Event Logs, Linux syslog, 
application logs. 

3. Endpoint Telemetry: From EDR 
tools like CrowdStrike, 
Carbon Black. 

4. Authentication Logs: Login 
attempts, password failures, SSH 

sessions. 
5. Threat Intelligence Feeds: Such 

as MISP, Virus Total, AlienVault 
OTX. 
 
 

C) Threat Detection Mechanisms: A 
hybrid detection engine is developed 
using a combination of supervised, 
unsupervised, and behavioral models 
to capture known and unknown 
threats. 

1. Supervised Learning (Known Threats): 
Used for classification of pre-labeled 

 events using historical attack data. 
a) Random Forest: 

I. Handles high-
dimensional data 
efficiently. 

II. Resistant to overfitting. 
2. Unsupervised Learning 

(Unknown/Anomalous Behavior): 
Identifies outliers without needing 
labeled data. 

a) Isolation Forest: 
I. Detects anomalies by 

randomly isolating 
instances. 

II. Efficient for high-
dimensional and 
large datasets. 

b)  One-Class SVM: 
I. Trains only on 

“normal” data and 
detects deviations. 

c) Autoencoders (Deep 
Learning): 

I. Reconstructs inputs 
and flags high 
reconstruction error 
as anomalies. 
 

D) Threat Analysis and Correlation: 
Raw alerts are enriched and 
correlated to minimize false 
positives and prioritize critical 
incidents. 
1. Contextual Enrichment 
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a) WHOIS data for suspicious 
domains. 

b) GeoIP lookup for external 
Ips. 

c) Known bad hashes from 
threat intel feed. 

2. Risk Scoring: Each alert is scored 
based on: 
a) Severityof behavior (e.g., 

lateral movement, 
privilege escalation) 

b) Frequency and 
reputation (e.g., 
repeated hits from 
blacklisted IPs) 

c) Confidence of 
detection engine 
(model confidence score) 
 

3. Correlation Engine: Links 
multiple low- confidence alerts 
(e.g., brute-force + lateral 
movement) into a high-
confidence incident using: 
a) Graph analysis 
b) Kill chain mapping (MITRE 

ATT&CK tactics) 
 

E) Automated Response: The 
response module uses predefined 
playbooks to automate mitigation 
strategies based on alert severity 
and confidence. 

1. Response Actions 
a) Block: IP address on 

firewall or web proxy. 
b) Contain: Quarantine 

affected endpoints via 
EDR. 

c) Alert: Notify SOC analysts 
with enriched details. 

d) Kill: Terminate malicious 
processes or user sessions. 

e) Deception: Redirect 
attacker to honeypots or 
fake assets. 

F) Evaluation Metrics:To assess
 the system’s performance, 

the following metrics are used: 
a) Accuracy = Correct 

predictions / Total 
predictions. 

b) Precision = TP / (TP + FP) → 
How many predicted threats 
are actual threats. 

c) Recall = TP / (TP + FN) → How 

many actual threats were 

detected 

d) F1 Score = 2 × (Precision × 
Recall) / (Precision + Recall). 

e) False Positive Rate = FP / (FP + 
TN). 

f) Mean Time to Detect (MTTD): 
Time taken from threat 
emergence to detection. 

g) Mean Time to Respond 
(MTTR): Time from detection 
to action execution. 

G) ER Diagram Of ATDRS: An ER diagram 
for Automated Threat Detection and 
Response System illustrates entities 
like Users, Incidents, Threats, 
Responses, and Threat Intelligence. 
Relationships show how these entities 
interact, ensuring efficient data flow, 
incident tracking, and automated 
response actions within the security 
framework 

Fig.2. ER Diagram Of ATDRS 
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Results and Discussion 

The system was implemented and tested 
on a simulated enterprise network 
environment with both real and synthetic 
data. 

 
Metric Value 

Detection Accuracy 96.2% 

False Positive Rate 1.5% 

Precision 95.6% 

Recall 96.8% 

MTTD 1.3 seconds 

MTTR 4.7 seconds 

Table1. Results and Discussion 
 

Key Observations: 

a. High detection rates were achieved 
due to the hybrid approach 
combining both supervised and 
unsupervised learning. 

b. Low false positives improved SOC 
efficiency by reducing alert fatigue. 

c. Automated playbooks ensured that 
responses occurred in near real-
time, limiting the blast radius of 
attacks. 

However, some challenges were noted: 
a. Zero-day attacks with no close 

resemblance to training data were 
missed. 

b. Complex response scenarios still 
required human oversight. 

c. Integration with legacy 
systems (e.g., older firewalls) 
was limited. 

Future Work 

Future enhancements to ATDR systems 

can include: 

1. Integration with threat intelligence 
feeds for real- time contextual 
awareness 

2. Development of adaptive learning 
algorithms to handle zero-day and 
polymorphic attacks 

3. Use of Natural Language 
Processing (NLP) to analyze threat 
reports and logs 

4. Implementation of blockchain for 
secure and transparent incident 
logging 

5. Greater use of AI-based playbooks 
in SOAR platforms to handle multi-
stage attacks 

 

Conclusion 

In the synchrony appendage landscape, 

organizations face an increasing change of 

cybersecurity threats. The consolidation of 

Artificial Intelligence AI and Machine 

Learning ML had revolutionized 

cybersecurity, leading to the offset of 

Automated Threat Detection and 

Response Systems ATDRS .These systems 

productively identified vulnerabilities and 

applied measures to palliate risks in 

military, corporate, and cloud settings. 

ATDRS ceaselessly monitors entanglement 

activities, employing AI algorithms to work 

large volumes of data in period to observe 

shady behaviors. They use prognosticative 

analytics to prognosticate effectiveness 

threats based on past data, allowing 

organizations to fort their defenses before 

attacks occur. Traditional signature based 

contactable methods were often deficient 

against sophisticated caber threats, 

leading to high false positive rates and 

alert shroud among analysts. AI and ML 

heighten brat detection,' importantly 

improving reaction times. The role of AI 

encompasses formal brat analysis, AI/ML 

risks,' and cloud security. Various 

algorithms,' including signature based, 

anomaly, and behavior-based detection as 

well as help identified effectiveness 
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threats. However, as well as emerging risks 

related to AI, such as adversarial attacks 

and data poisoning, need iron contactable 

frameworks that incorporated 

interpretable AI and wages learning. 

Additionally, cloud architectures accolade 

unequaled vulnerabilities,' necessitating 

an all-encompassing admittance to 

security*22+. 

Automated Threat Detection and 

Response systems are critical in 

addressing the limitations of traditional 

cybersecurity approaches. By leveraging 

machine learning and behavior analytics, 

these systems can detect threats in real 

time and initiate timely responses with 

minimal human intervention. The 

proposed hybrid model demonstrated 

high detection accuracy and low response 

latency, making it a viable solution for 

modern cybersecurity challenges. 
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