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Abstract:- This study examines how improving the predic-
tion of cyberattacks can be achieved by combining
predictive modelling with Network Intrusion Detection
Systems (NIDS). Proactive detection is essential for efficient
cyber security as cyber threats change. We offer a system
for analysing real-time network behaviour from NIDS and
historical attack data using machine learning. Our method
increases accuracy and reaction times by emphasising
feature selection, data preprocessing, and different
predictive models. According to experimental findings, this
in- tegrated approach performs noticeably better than
conventional detection methods and offers early warnings
of possible hazards. With the help of this framework,
organisations can improve situational awareness and lessen
the effects of cyberattacks.

I INTRODUCTION

Cyberattacks have increased due to the development of
tech- nology, posing serious problems for businesses.
Traditional security solutions frequently fall behind the
increasingly com- plex tactics used by cybercriminals,
underscoring the necessity of proactive defence approaches.
Predicting cyberattacks has become essential in today’s cyber
security; by examining past data and current network activity,
enterprises may improve security and better deploy resources.
This study investigates how to develop a framework for
predicting cyberattacks by combining Network Intrusion
Detection Systems (NIDS) with predictive modelling
approaches. We examine current network activity and attack
trends using machine learning methods to find vulnerabilities
with the goal of increasing detection accuracy and decreasing
reaction times. The sections that follow will give a summary of
our methodology, show our findings, and go over the wider
ramifications for improving cyber security tactics, which will
ultimately enable organisa- tions to better safeguard their vital
assets in a threat landscape that is becoming more complicated.
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> Objective

Improve Threat Detection: Create a thorough framework
that uses predictive analytics and real-time data from Network
Intrusion Detection systems to better identify cyberthreats. 2.
Use Machine Learning: Make better predictions about possible
threats by using machine learning techniques to examine past
attack trends and present network behaviour. 3. Cut Down on
Response Times: Develop predictive models that help
businesses react quickly to dangers, reducing possible harm. 4.
Identify Vulnerabilities: Pinpoint specific vulnerabilities within
the network to facilitate targeted security enhancements. 5.
Optimise Resource Allocation: Help businesses allocate their
security resources in a way that best suits their expected threats.
6. Improve Situational Awareness: Provide timely alerts and
insights that enhance monitoring capabilities and response
readiness. 7. Facilitate Continuous Learning: Imple- ment a
feedback loop to continuously update predictive models with
new data, allowing them to adapt to evolving threats. 8.
Encourage the Making of Strategic Decisions: Provide data-
driven insights to help make well-informed choices about cyber
security tactics and investments.

» Proposed System

Predictive analytics and Network Intrusion Detection Sys-
tems (NIDS) are combined in a simpler design in the proposed
cyberattack prediction system. It begins with a data collection
module that gathers real-time network traffic and historical
attack data from the NIDS. In order to ensure consistency, this
data is then cleaned and normalised as part of the prepa- ration
procedure. Feature extraction then identifies relevant patterns
that may indicate potential threats. Machine learning algorithms
provide accurate predictions regarding cyberattacks by
examining the generated data.The system generates timely
notifications based on these projections, allowing security staff
to respond promptly to any threats. Additionally, a feedback
loop regularly updates the prediction models with new data,
thereby improving their accuracy.Ultimately, by enhancing
threat detection, reducing response times, and optimising re-
source allocation, this integrated approach helps businesses
better protect their critical assets from cyber threats.
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1. ADVANTAGES OF PROPOSED SYSTEM
» The Advantages of the Proposed System Include:

o Improved Risk Location: By joining NIDS with prescient
analytics, the framework moves forward the capacity to
recognize potential cyber dangers some time recently they
escalate.

e Timely Cautions: The framework gives real-time alarms
based on prescient examination, empowering security
groups to act rapidly and moderate risks.

e Improved Precision: Machine learning calculations up-
grade the exactness of risk expectations by analyzing
chronicled and real-time information, diminishing untrue
positives.

e Optimized Asset Assignment: Organizations can appor-
tion security assets more viably based on anticipated
dangers, guaranteeing that endeavors are centered where
they are most needed.

o Faster Reaction Times: The capacity to anticipate dangers
permits organizations to react more quickly, minimizing the
potential harm from cyber attacks.

e Nonstop Learning: The criticism circle permits the frame-
work to adjust and move forward over time by consoli-
dating modern information, guaranteeing that it remains
important in an advancing danger landscape.

e Expanded Situational Mindfulness: Security groups pick
up superior experiences into arrange movement and po-
tential vulnerabilities, upgrading their in general situa-
tional awareness.

e Versatility: The framework can be scaled to oblige de-
veloping organize situations and expanding information
volumes, making it appropriate for associations of differ-
ent sizes.

e Data-Driven Choice Making: The bits of knowledge
produced from prescient examination bolster educated key
choices with respect to cyber security ventures and policies.
source/destination addresses, packet size, and inter-arrival
time. The significance of the retrieved traits in identifying
incursions is used to rank them. To lower dimensionality
and increase model performance, only the most informa-
tive features are chosen.

e BSP-Based ML Classifiers:The likely meaning of "’BSP” is
”Binary Splitting Planes.” This technique is used to
create decision trees, a common type of machine learning
classifier.Using the selected features, one or more machine
learning classifiers (such as support vector machines,
random forests, and decision trees) are trained to distinguish
between normal and anomalous network data.
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o Detection Model: A detection model that can determine if
a certain network event is an intrusion or not is created by
combining the learnt machine learning classifiers.

o Decision Making: To decide whether to issue an alert, the
output of the detection model is examined. The system’s
sensitivity and specificity can be managed by setting
thresholds.

e Alert Generation: An alert is created in the event of an
incursion to warn security staff or start automated reaction
systems.

1. METHODOLOGY

The proposed technique for anticipating assaults by incor-
porating Network Intrusion Detection Systems (NIDS) incor-
porates many important components. First, data is collected
from historical sources and NIDS to monitor network activity
in order to create a comprehensive dataset. This data is pre-
processed to eliminate noise and standardise formats. Feature
extraction is then performed to identify significant indicators of
potential threats. Next, appropriate machine learning al-
gorithms are selected and taught utilising the historical data.
Their performance is evaluated by extensive testing and cross-
validation to ensure correctness. After training, the model is
utilised to provide warnings based on predetermined criteria
and forecast hazards in real time.In order to maintain the
model’s efficiency against changing dangers, a feedback loop
is established that allows the system to continually update itself
with new data. In the end, the entire system is in- cluded
into the business’s architecture, and its effectiveness is
regularly assessed. This approach aims to strengthen the
organization’s cyber security defences by enhancing threat
detection and expediting response times

A. System Architecture

» The System Architecture is lllustrated in Figure. 1. It
Consists of Six Main Components:

e Input: Network Traffic: The system receives incoming
network traffic data in the form of packets, flows, and other
relevant information.

e Data Preprocessing: The preprocessed data is used to
extract pertinent aspects, including protocol details.
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Fig 1. System Architecture for Cyber Attack Forecasting
V. LITERATURE SURVEY V. CONCLUSION

According to research, real-time threat detection is
possible when machine learning models are integrated with
Network Intrusion Detection Systems (NIDS). For example, the
study by Yang et al. (2020) showed a framework that greatly
reduces reaction times to emerging risks by fusing real-time
traffic monitoring with prediction algorithms. This capability is
crucial for businesses to have a robust cybersecurity posture.
Furthermore, predictive systems need to have the ability to
learn continuously since cyber threats are ever-evolving. Kwon
et al. (2021) emphasised the need of adding feedback loops that
allow models to adapt to new data and shifting threat scenarios.
This adaptability ensures that predictive systems remain
successful over time by recognising new attack patterns and
learning from previous attacks. Despite these advance- ments,
there are still problems with integrating NIDS and predictive
analytics. Issues that still need to be addressed include high
false positive rates, data privacy concerns, and the need for
interpretability in machine learning models (Gupta et al., 2022).
Future studies will look at hybrid models that combine several
detection methods and threat knowledge to increase projected
accuracy.

UISRT24DEC233

Integrating network intrusion detection systems (NIDS)
with predictive analytics has allowed businesses to proac- tively
anticipate intrusions, leading to a significant leap in
cybersecurity. By using machine learning algorithms and real-
time data analysis, this platform enhances threat detection and
expedites reaction times, allowing security teams to handle
potential issues before they worsen. Even when predictive
analytics improves accuracy and supports continuous learning,
problems like high false positive rates and the need for model
interpretability still need to be addressed. All things con-
sidered, this integrated approach provides a solid foundation for
strengthening cybersecurity defences, allowing companies to
effectively protect their critical assets from increasingly
sophisticated threats. Future studies should concentrate on en-
hancing prediction models in order to further fortify defences.
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