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Abstract: In this research work, five different machine learning techniques, namely Random Forest, SVM, GBM, CNN, and Isolation
Forests are compared in identifying synonymous IP flood attacks against the server architecture. Through the analysis of these
algorithms with a large number of normal and attack traffic samples, thus improving server environment security and protection
capabilities against more advanced threats. The performance measures used were F1 Score, Precision, Recall, Accuracy, and AUC-ROC
(Area Under the Receiver Operating Characteristic Curve). The outcome was that Random Forest and GBM models were highly
accurate, recording F1 Scores of 0. 92 and 0. 50 attacking accuracy] and F1 Score of 0. 93 respectively, while CNN Floyd was also
proven to have satisfied exceptionalism as depicted by the F1 Score of 0. 94. SVM and Isolation Forests also were at the same level
revealing F1 Scores equaled to 0. 88 and 0. 90 respectively. Accordingly, these findings support the use of machine learning methods for
enhancing the real-time identification and counteraction to IP flood attacks. In the end, the sector’s strengths and weaknesses of each
algorithm are identified and replicated, which was followed by the recommendation of expanding the future research in developing the
methods of the hybrid model or ensemble method that would improve the detection accuracy and adapt to the dynamic cyber threat
environment.
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1. Introduction

Thus, the server technology is the component of multiservice
that helps individuals in the informational world of
computers now concerning social networks, buying-selling
facilities, and applications and programs, web and cloud
services, financial and non-financial operations. This
infrastructure is very important not only to ensure that these
service are well developed but is also very critical to issues
to do with security as well as issues to do with continuity.
Criminals are also not idle, and they are always in a process
of developing even new and more sophisticated evan attacks
directed at the dependent digital systems. While most of
these threats are treated in a non-serious basis, the IP flood
attack is very much alive as the server receives a very huge
number of IP packets while at the same time, the server
remains clueless on how to handle regular requests — thus, a
for-instance, literally dooms the site to a services denial. An
IP flood attack is of DoS type in that the attacker transmits
large amount of data to a server or a network given the
understanding that the traffic will inundate the server or the
network. These kinds of attacks can be performed in any
manner; however, the complicated version of the attack is
identified as the synonymous IP flood attack. It originates
from random IP flood attack together with evidently
malicious IP address; it is, therefore, different from the
synonymous IP flood attack that uses IP addresses that very
closely resemble the target IP address. This is why, it
becomes awkward for the typical detectors to distnguish
between normal and malicious traffic since the packets that
are being received are so authentic. This makes it clear that
static thresholds, and ‘signature based’ pro-visions on which
almost all security measures are based do not afford or at
best very little protection against such synonymous IP flood

attacks. It must be stated that the said methods may not be
highly effective and it may be insufficient to make use of
these only when the new types of attack and efficient ways
of evading their identification are developed, which results in
the server structure remaining vulnerable. Hence, there is
perception of an availability of even better detection
mechanism that aids in distinguishing the threats, and
dealing with such superior strategies in an attack [1].

It has been applied in the modern day technologies especially
with emphasize on security because of its learning ability
within its procedures. Deep learning and neural networks
which are subcategories of ML allows one to analyze big
data from network traffic and with this one can deduce that
there are indications of unlawful incidences. Hence the
models may add more weight to recognition of the attack
patterns and from the new patterns characterized here, the
models can learn by training on them as well as new forms of
attacks like the synonymous IP floods attacks. This research
paper is founded primarily on the response to the suggestive
contenders’ solution in other to ascertain the relevance of the
multiple approaches to the use of machine learning towards
fighting synonymous IP attack flooding. Therefore, as part of
the proposed strategy, one needs a feature extraction step, an
anomaly detection procedure, and classification, which are
intended to build the reliable detection system. Feature
selection is used in the process of choosing the factors that
must be highlighted and measured to enable description of
the traffic within the network, these are the packet headers
and the statistical flow to develop the normal and the
suspicious behavior model. This then moves to the
dependency on the capability to detect any deviations from
the said patterns that likely points to an attack. In turn, to
decide that the traffic belongs to the category of the benign
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traffic or malicious one according to the obtained anomalies,
the classification algorithms are used. In order to evaluate the
applicability of the proposed framework to the common real-
life circumstances the analysis of the traffic data set that
includes the normal traffic and the attacks is performed in
detail [2]. To know the extent to which our proposed ML-
based detection system is useful, the basics parameters which
are Accuracy, Precision, Recall and False Positive Rates.
The purpose of the study is, therefore, to affirm the
efficiency of the aforementioned novel approach in
comparison to the traditional one in detecting and preventing
the synonymous IP flood attacks. When it comes to the
relation to the field of network security, here, the prospects
involve the general enhancement of the given approach,
which let to identify even more subtle types of cyber threats.
With regards to the employment of machine learning
algorithms in this study, it is envisaged that enhancing the
safety of server infrastructure in anchoring reliability can be
achieved especially given the dynamic shift of the attackers’
strategy, thereby ensuring the reliability of online services
which is seen as critical. Therefore, the given paper is aimed
at the discussion of one of the pragmatic topics, specifically
the related SYN flood attacks with the help of using the
developed machine learning model [3]. Thus, the objective
of possessing such powerful detection constitutes and the
affirmative answer to their efficiency is in enhancing the
current status of security in the networks along with
supporting the efforts of strengthening the digital security as
regard the possible trends in the modern world.

2. Review of Literature

Modern sophisticated threats have raised the alarm for
superior methods of identifying threats to the server systems.
Of all these threats, IP flood attacks, whereby the attackers
flood the server with traffic prove to be even harder to
handle. In the past, the IP flood attack was not very
sophisticated as those seen recently and were even easily
recognizable. However, in the recent past, there has been a
revelation of other forms of doPost requests which are
slightly more complicated than the ones above, for example,
the induced IP flood attacks are a major challenge to the
foregoing traditional detection and eradication techniques.
Conventional flood attacks are basically advanced attacks
and synonymous IP flood attacks are predominant of these
conventional flood attacks [4]. Unlike the other methods
which involve the use of random or easily recognizable
malicious IPs, synonymous IP flood attacks involve the use
of IPs that are very much alike the legitimate ones. This is an
aspect that makes it rather dicey for the traditional detection
system to distinguish between legitimate and real traffic
traffic. Liu et al. (2021) discussed how the attackers can
design the IP addresses that resemble the true ones used by a
target server. They said that it was revealed by their study
that such attacks are intended to avoid normal detection
methods because of the inclusion of the intervening traffic
with normal requests. This makes the process complex which
requires detection mechanisms that are sensitive to any form
of anomaly from the normal traffic [5].

Conventional methods of IDS have been based on the static
threshold-based system and Snort which is a signature based
system. These methods, though effective in the earlier forms

of networks security, have been proved to be wanting in the
modern and advance forms of attacks. is discussed in the
work Zhang et al. (2022) where the authors reviewed the use
of these traditional techniques and noted their shortcomings,
especially in modern attack environments. Simple threshold
structure based detections are very vulnerable to adaptive
attack techniques that can easily vary the traffic they inject to
remain within the set limit of the system. Also, behavior-
based detection systems fail if the solutions they detect have
new or different attacks, patterns that the attackers change
easily. The drawbacks of the mentioned methods show that
the modern world needs more advanced and adaptive
methods of detection. A lot of attempts have been made to
address the above observations and the conventional
methods of detection have been replaced by more efficient
methods like the ML. Modern studies have paid a lot of
attention to the use of ML algorithms to improve the security
of computer networks and combat various types of attacks,
including IP flooding attacks [6]. Such covert attacks as
synonymous IP flood attacks that contain complex patterns
within network traffic, can be analysed and interpreted by
use of ML. Of all the subcategories of ML, deep learning has
been found to be highly suitable to this field. For example,
Singh and Gupta (2023) investigated the possibility of using
deep learning models for identification of behavioral
characteristics of the synonymous IP flood attacks. Their
work used Convolutional Neural Networks (CNNs) using
network traffic data and showed how deep learning is able to
identify faint patterns that are likely unnoticed by other
methods used in anomaly detection This is an important area
of many ML based security systems. It is more about
knowing when something is different from its usual pattern
that could be contributing to an intrusion. New developments
to clustering and outlier techniques have shown the ability to
discover the Synonymous IP Flood attacks. To analyse
features of normal and attack traffic, Wang et al. (2023)
compared clustering methods. The authors of their study
highlighted the characteristic of these algorithms in learning
the new type of attacks from the traffic data continuously.
Through clustering of the traffic anomalies, the techniques
may be useful in detecting complex flood attacks that would
normally not be noticeable. Feature extraction is yet another
important element that must be indicated in ML-based
detection systems [7]. It entails the process of determining
the characteristics of the network traffic and the development
of accurate accounts of the collective patterns of normal and
aberrant behavior. Kumar and Patel (2022) aimed to improve
the feature extraction process to improve the ML models’
performance in identifying synonymous IP flood attacks.
Their approach entails capturing a number of features of the
packets traversing the network such as the packets’ header
information, traffic flow statistics and traffic patterns.
Applying these features in training the classification
algorithms as witnessed by the type of model they
developed, improves the capacity of the model to distinguish
between benign and malicious traffic.

Thus, the integration of the anomaly detection and
classification algorithms is critical for the formation of a
solid detection framework. On this front, ensemble learning
methods, which employ the use of several classifiers to
increase detection rates as been advocated for in literature. In
more detail, Chen and his colleagues, while analyzing how
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ensemble methods could be applied to network traffic
analysis to improve the identification of complex attacks,
including synonymous IP flood attacks, used this latter type
of attack as the research subject for their paper devoted to the
practical application of the concept of the ensemble of
machine learning models [8]. The paper of Their proposed
how the benefits of the various models could be harnessed to
get better results that also have the capability to withstand
various attacks. The need to check the efficiency of the ML-
based detectable systems implies their validation based on
empirical data from real life. Patel and Sharma (2023)
performed a large number of empirical experiments in order
to assess the effectiveness of the proposed ML techniques
with regards to identifying synonymous IP flood attacks.
Nevertheless, their research entailed evaluating different
models on datasets with normal and different kinds of attack
traffic and got the mean accuracy, precision, recall, and false
positive rates. The results highlighted the need to test the
black-box ML models in real and complex settings for the
purposes of assessing the level of their efficiency and
trustworthiness. Analysis of the empirical results reveals the
strengths and weaknesses of the proposed models depending
on the actual characteristics of networks and types of attacks,
which is crucial for the further enhancement of detection
systems [9].

Some of the other related studies that have enhanced the
knowledge and improvement of the ML-based detection
system include: For instance, Zhao et al. ’s (2022) review
emphasized ML integrated with conventional techniques for
improving the detection performance. In their publications,

they showed that integrating ML with the existing security
protection could enhance a firm’s security by developing a
multifaceted shield against advanced attacks [10]. Also,
Ahmed et al. (2024) discuss the application of reinforcement
learning in tuning the detector’s parameters according to the
real-time traffic within the environment, which indicates the
ability of ML to dynamically alter the detection parameters
as the threats evolve [11].

Finally, it can be noted that recent studies show the
development of ways for the identification of complex
attacks such as SYN-IP Flood attacks using machine learning
algorithms. The conventional approaches have become
ineffective and insufficient to counter the trends of
contemporary threats. Still, there is a better way — machine
learning, the method capable of identifying various patterns
that could not be traced before and adjust the strategy in
response to new tactics used by the adversary [12]. The use
of deep learning, anomalous detection, and methods for
examining stronger features in the network are a major
advancement in proposing powerful security systems to
counter different cyber threats. Further study and
methodological scrutinization of the processes involved will
be essential in improving these methodologies and
demonstrating their efficiency in practicing contexts. In the
continuation of this actively developing scientific field, new
innovative approaches to the development of ML methods
and their integration with other approaches will be important,
within the framework of network security and the protection
of critical computer structures from new threats [13].

Table 1: Comparative Analysis of Intrusion Detection Techniques

Study/Aspect Key Findings and Contributions Methodology and Strengths Limitations
Technigues
Traditional IP Provides foundational understanding of Analysis of flooding Establishes baseline |Limited to basic flooding

Flood Attacks
(Mirkovic and
Reiher, 2004) [14]

DDosS attacks, highlighting flooding
techniques and their impact on server
infrastructure.

methods, impact on
network resources.

knowledge of DDoS,
easy to understand.

techniques, lacks
sophistication for
modern attacks.

Evolution to
Synonymous IP
Flood Attacks

Introduces the concept of synonymous IP
flood attacks, demonstrating how attackers
mimic legitimate IP addresses to evade

Case studies, examples of
attack scenarios, evasion
techniques.

Highlights emerging
threat landscape,
addresses evasion tactics.

Focuses on concept
introduction, lacks
detailed technical

(Liu etal., 2021) detection and disrupt services. analysis.
[15]
Limitations of | Critiques static thresholds and signature- Review of static vs Provides critical Lacks empirical
Traditional based systems for their inability to adapt to dynamic detection assessment of traditional | validation, theoretical
Methods evolving attack strategies and high false |methods, analysis of false methods. critique without practical
(Zhang et al., positive rates. positive causes. implementation.
2022) [16]
Machine Learning | Explores the application of deep learning, | Implementation of CNN | Improves accuracy in Requires substantial
Advancements | specifically CNNSs, for detecting patterns architectures, feature  |detecting complex attack |computational resources,
(Singh and Gupta, |indicative of synonymous IP flood attacks,| extraction techniques. patterns, adaptive extensive training data.
2023) [17] enhancing detection accuracy. learning capability.
Anomaly Investigates clustering and outlier Case studies on clustering | Effective in identifying Complexity in
Detection detection methods for identifying algorithms, comparison subtle anomalies, implementation,
Techniques deviations from normal traffic patterns, | with traditional anomaly | adaptable to new attack | sensitivity to noise in
(Wang et al., 2023)| crucial for detecting sophisticated attack detection. patterns. network data.
[18] vectors.

Feature Extraction
(Kumar and Patel,
2022) [19]

Develops advanced feature extraction
techniques to improve ML model accuracy
in distinguishing between benign and
malicious traffic, focusing on packet-level
attributes.

Packet header analysis,
flow statistics extraction,
comparison of feature
sets.

Enhances model
precision by focusing on
relevant data attributes.

May increase
computational overhead,
requires expertise in
feature engineering.

Ensemble Learning
(Chen et al., 2024)
[20]

Examines the effectiveness of ensemble
learning in integrating multiple ML
models to enhance detection capabilities,

Ensemble model
architectures, comparison
of ensemble vs single

Combines strengths of
multiple models,
improves overall

Increased model
complexity, potential for
overfitting with improper
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highlighting improved resilience against
complex attack strategies.

models.

detection robustness.

model selection.

Empirical Conducts rigorous empirical testing to
Validation validate ML models' performance in real-
(Patel and Sharma, |world scenarios, emphasizing metrics such

Real-world dataset
analysis, performance
metrics comparison,

Provides tangible
evidence of model
effectiveness, validates

Resource-intensive,
requires access to
comprehensive and

2023) [21] as accuracy, precision, recall, and false impact of parameter theoretical claims. diverse datasets.
positive rates. tuning.
Hybrid Discusses hybrid approaches combining Integration strategies, Enhances detection Integration complexity,
Approaches ML with traditional methods to leverage | case studies on hybrid capabilities by potential for conflicting

(Zhao et al., 2022) strengths and mitigate weaknesses,
offering comprehensive defense against

sophisticated attacks.

model implementations.

leveraging diverse
detection methods.

methodologies.

Reinforcement  |Explores the use of reinforcement learning

Learning for adaptive parameter adjustment in real-
(Ahmed et al., [time traffic analysis, enhancing ML model
2024) responsiveness to dynamic attack

Reinforcement learning

algorithms, comparison

with supervised learning
approaches.

Enables adaptive model
behavior, responsive to
real-time attack
variations.

High computational
demands, complexity in
training and
implementation.

behaviors.

3. Proposed Methodology

IP flood attacks using machine learning is a definite
approach which is considered to be synonymous with it,
concerning the enhancement of the security of server
structures in relation to advanced forms of cyber threats.
Next, the network traffic data is collected in the server
environment and here one gets both typical and semi-typical
traffic whereby some attack samples are inserted. It precedes
the analysis of AM data as well as the construction of the
predictive models from the base analysis. Feature extraction
is usually important in the data preparation process
especially while pre-processing the data to be fed in the
machine learning software. Some of them are as follows;
Some aspects extracted from the packet are source
destination IP address, Packet size, number of ports, On the
other hand aspects extracted from flow are duration and total
volume of flow. Also important for that is entropy, traffic
rate and traffic frequency over/within the day, and deviation
from temporal and spatial norms, because it can be the case
that different and potentially new types of malicious traffic
will be shifted from the normal traffic by only a little, and
this should be obvious.

It is followed by choosing and training of the suitable
machine learning models for the differentiation between the
regular IP flood attacks and their equivalents. This
methodology proposes the utilization of five distinct
algorithms:For this purpose, the following five algorithms
have been suggested to be used in this methodology:

1) Random Forest: Random forest is a very efficient
algorithm which is most popular for its action on big
data; during the training phase, several decision trees are
made by Random Forest; in the phase of classification,
the algorithm gives the frequency.

2) Support Vector Machines (SVM): SVMs are well suited
for the separation of the data points by hyper plane and
they actually try to maximize the distance between the
classes and it performs well when the data is in high
dimensional space.

3) Gradient Boosting Machines (GBM): GBM employs a
method of training a large number of weak learners one
after another such that the new learner helps in learning
from the mistakes of the previous learners to give the
best output.

4) Convolutional Neural Networks (CNN): CNNs do a
great job working with the matrices such as the image

data or traffic in this case reduced to the sequence of the
packets. They have the ability to learn hierarchical
patterns from data meaning that they have the ability of
analyzing some intricate relations that may exist within
traffic patterns.

5) Isolation Forests: In an Isolation Forest, the data points
are isolated using feature bagging and the splitting of the
data with no attempt of trying to model normal data or
abnormal data; indeed, the tree structures formed by
randomly used features are capable of separating normal
and abnormal data points.

As for data preparation, it finds its application in such
processes as correcting missing values, normalizing the
features, and correcting imbalances in classes in model
training. Hyperparameters are adjusted typically for the
better outcome and such techniques as Grid Search or
Bayesian optimization are applied. The trained models are
also assessed with other standard metrics like; accuracy,
precision, recall, F1-measure and AUC-ROC in order to
gauge the models’ ability to detect between the benign and
the malicious traffic. Anomaly detection is one of the
fundamental approaches of the methodology: and it uses the
clustering algorithms like k-means algorithm, purely
statistical methods, and the very unique Isolation Forests
which assist in identifying the time when the traffic is
anomalous from the usual traffic. While Classing helps in
grouping the data that possess the similar features, clustering
comes in handy and Statistical methods provide the client
with an understanding of the distribution of data and trends
of the data set. On the other hand, Isolation Forests isolate
samples that are intrinsically different from others, hence
they can be used in detecting outliers that could point to the
presence of attacks. Once the anomalies are detected; the
models help in real time traffic classification and can be
easily integrated in the current networks infrastructure and
security appliances such as IDS and firewalls. According to
the results of this tests and matching exercise with its
environment and different type of attacks it is proved that
this system is work better and successfully in the different
area. Sustainability is vital as what was a threat before may
not be a threat in the present time or what was at one time
may not be so important in the future. This involves updating
the models with new information to enhance the learning
capability of the models to the new attack strategies.
Engaging a feedback loop ensures that in the infinite
operations any information that has been gathered as regards
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to the actual implementations and users’ feed back is  the system.
incorporated into the subsequent alteration and redesign of

function Predict(forest, new_data):
predictions = []
for tree in forest:
predictions.append(PredictFromTree(tree, new_data))
return MajorityVote(predictions)

function PredictFromTree(tree, new_data):
while tree is not LeafNode:
it new_data[tree.split feature] <= tree.split value:
tree = tree.left_child
else:
tree = tree.right_child
return tree.predicted_class

function MajorityVote(predictions):
count = count_occurrences(predictions)
return class_with_highest_count(count)

Figure 1: Pseudo Algorithm for Prediction Using Random Forest Classifier

function Predict(ensemble, new data):
predictions = []
for tree in ensemble:
predictions.append(PredictFromTree(tree, new data))
return sum(predictions)

function PredictFromTree(tree, new_data):
while tree is not LeafNode:
if new_data[tree.split feature] <= tree.split value:
tree = tree.left _child
else:
tree = tree.right_child
return tree.predicted value

Figure 2: Pseudo Algorithm for Prediction Using Gradient Boosting Machines (GBM)
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function Predict(forest, new_data):
anomaly scores = []
for tree in forest:

anomaly_scores.append(PredictFromTree(tree, new_data))
return aggregate_anomaly scores(anomaly scores)

function PredictFromTree(tree, new_data):

while tree is not LeafNode:

new_data[tree.split feature] <= tree.split value:

tree = tree.left_child

tree = tree.right_child
return tree.anomaly score

function aggregate_anomaly scores(anomaly scores):
# Aggregate and normalize anomaly scores to identify outliers or anomalies

return aggregated_score

Figure 3: Pseudo Algorithm for Prediction Using Isolation Forests Prediction

4. Results and Discussion

Therefore, in the context of the present investigation, we
carried out a cross-comparison of the results yielded by five
various machine leaning algorithms applied to the
identification of synonymous IP flood attacks in relation to
serving structures. As for the analysed algorithms they were
Random Trees Classifiers, Support Vector Machines
Classifiers, Boosted Gradient Trees, Convolutional Neural
Net and Isolation Forest. In the context of the algorithms’
evaluation several performance indices like F1 Score,
Precision, Recall, Accuracy and AUC-ROC were used to
depict an over reliance of the algorithms in smart
cybersecurity. Based on results derived from the evaluation
of the class of ensemble learning to which Random Forest
belongs, this algorithm was noted to be rather flexible and
quite powerful as well. On the basis of F1 Score, the work
attained a measure of 0. 92, remaining half of the precision
of 0. 90 while the recall was zero percent. Both of these two
thresholds are set as 94 for the IP flood attacks. The
appealing feature of this algorithm is that it connects many
interactions in the network traffic data, and the overfitting is
eliminated because of averaging decision trees. Besides, |
calculated the overall accuracy to be 93 percent in the case of
Random Forest and a rather large AUC-ROC score of 0,95
which will help me further understand the effectiveness of
the methodology in using the given data and identify the
capability of Random Forest for distinguishing between
normal and abnormal behavior in a network. As it can be
observed, SVMs which are helpful in working in high-
dimensional space like the other classifier algorithms also
gave a fairly good performance in the present investigation.
SVM maintained the precision and the recall scores close to
the F1 Score at 0. 88To further show the model’s balance, a
recall score of 0 is presented among the metrics to maintain
an equal balance. 87. This particular algorithm was useful in
pin-pointing tell-tale signs that differentiated this class of
data from another, and this was used to draw out other subtle

signs of IP flood attacks. The mean accuracy of SVM was
91% and 0 for the SMoV. The execution of the experiments
92 AUC-ROC, and therefore emphasizes that the approach
of the proposed system is useful in identifying anomalous
network behaviour, and yields a low numbers of false
alarms.

This is why Gradient Boosting Machines (GBM)
demonstrated a high potential for analyzing complicated
patterns of network traffic’s structure. The model has thus
been tested and had an F1 Score stand at 0 of a maximum of
1. 93 which is pretty high, which was obtained at a good
trade off between precision level of 0. 91 and the recall level
of the advertisements was 0. 95. GBM is able to improve the
shortcomings of previous models consecutively, and that
makes the accuracy percentage fairly credible at 94% while
the AUC-ROC score is extremely high at 0. 96. These
attributes make it possible for GBM to be in a position that
enables it to act as a tool of real time detection and defense
on cases to do with IP flood attacks. Among the models that
the experiment produced, as well as which had high results
in the analysis of sequential data such as packet flows, it is
possible to name Convolutional Neural Networks (CNN).
Namely, the F1 Score of CNN of 0. The element of high
precision value of 0. demonstrated was 94. 92 and high recall
value is 0. 96 to more or less recognize somewhat complex
traits associated with IP flood attacks. In comparison, with
the other values, while the proposed approach was 93%,
CNN was slightly lower in general accuracy @ 92% though
had a higher AUC-ROC of 0. 94 proved it corroborates
CNN in correctly identifying the traffic of the network.
Another specific type of the outlier detection — Isolation
Forests, presented the qualitative characteristics of efficient
anomaly detection. It has mantained the F1 Score of 0. 90
with fairly equal measures of the precision ( that is 0. 88) and
the recall (that is 0. 92) this clearly indicates that the system
was able to efficiently separate the exceptional behaviors
from the traffic of the network. Last, but not least, Isolation
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Forests made a finale reaching the first rate of accuracy was
90 percent and the AUC-ROC of 0. 93 Thus, the proposed
model can be applied to defend against the possible IP flood
attack. Hence, according to observed research conclusions in
this study, it is evident that there are numerous talents and
capacities of ML to contribute in the effort to enhance the
server infrastructure security against IP flood attacks. All of
these algorithms offer different advantages; boost up the
performance of ensemble learning with Random Forest in
combination with the GBM, get the expertise of analysing

sequential data with CNN and, detect outliers using Isolation
Forests. Thus, with the assistance of such algorithms several
anticipatory tasks performed by the cybersecurity specialists
will prevent the new form of threats targeting crucial server
assets. Possible further research can be the focus on the
creation of the hybrid algorithms or the techniques that use
the advantages of the several algorithms and can increase the
detection rate and the stability of the system and its
prevention regarding the constant emergence of the new
threats in the sphere of cybersecurity.

Table 2: Comparative Analysis of Performance Metrics

Algorithm F1 Score | Precision | Recall | Accuracy | AUC-ROC
Random Forest 0.92 0.90 0.94 93% 0.95
Support Vector Machines (SVM) 0.88 0.89 0.87 91% 0.92
Gradient Boosting Machines (GBM) 0.93 0.91 0.95 94% 0.96
Convolutional Neural Networks (CNN) 0.94 0.92 0.96 92% 0.94
Isolation Forests 0.90 0.88 0.92 90% 0.93
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Figure 6: Performance Evaluation of Machine Learning Algorithms for Precision

Volume 13 Issue 8, August 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
WWW.ijsr.net

Paper |D: SR24809195852 DOI: https://dx.doi.org/10.21275/SR24809195852 786


https://www.ijsr.net/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

F1 Score Performance by Algorithm

1.00

0.98 1

0.96

0.94

0.92

F1 Score

0.90

0.88

0.86

gando™

porest kGa‘\'\\ ) cores®

. 5\(“‘“
N\ac\’““es ¢ a(‘.\.’\'\ne5 Ne{\l\lor\é \

. \soteti”
8 005{\\'\9

\Jectof A\ Neul al

sup?ovt Grad‘ent con Jote®

Algorithms

Figure 7: Performance Evaluation of Machine Learning Algorithms for F1 Score
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5. Conclusion

As for its practical contribution, this work successfully
shows how different machine learning algorithms can be
used for identification of synonymous IP flood attacks, thus
offering practical information on the comparability of such
approaches. The analysis of five various algorithms—
Random Forest, Support Vector Machines, Gradient

Boosting Machines, Convolutional Neural Networks, and
Isolation Forests—showed that each of them has its strengths
when it comes to boosting up the network security.

Random Forest and Gradient Boosting Machines stood out as
the most stable results in terms of F1 Scores 0. 92 and 0. 93
and accuracy and AUC-ROC. These algorithms are
especially adapted to work with processes that occur in the
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network traffic data and has high features in detecting the
traffic whether it is legitimate or not. Convolutional Neural
Networks were also found to be very efficient, and attained
an F1 Score of 0. 94 in the experiments conducted; however,
it should be noted that this algorithm is slightly less accurate
than the Long Short-Term Memory Neural Network in the
overall context, although it proved to be highly adept in
detecting concealed patterns and anomalies in sequential
traffic data. Thus, as is seen, Support Vector Machines and
Isolation Forests also performed comparably, giving F1
Scores of 0. 88 and 0. 90 respectively. SVM was evidently
appropriate in high-dimensional spaces but, IF demonstrated
the best isolation of anomalies within the network traffic.
Comparing the various algorithms based on elements such as
ensemble learning robustness, sequential data analysis
capabilities, and the ability of all the algorithms to detect
outliers provides a peek into the various ways through which
IP flood attacks can be addressed. Thus, as shown in this
study, there is a need to choose the right type of machine
learning algorithm depending on functionalities required in a
particular operation and the nature of threat scenarios. It
would be logical to continue the research and propose using
the components of different models simultaneously and
apply them as an ensemble to improve the detection rate and
cover new types of threats in cyberspace. Such practices will
play a significant role in continually strengthening all these
models to counter endogenous and exogenous attacks in
constantly evolving and complex digital environments.

References

[1] Sahani, N., Zhu, R., Cho, J.H. and Liu, C.C., 2023.
Machine learning-based intrusion detection for smart
grid computing: A survey. ACM Transactions on
Cyber-Physical Systems, 7(2), pp.1-31.

[2] Dominguez-Limaico, M., Maya-Olalla, E.,
Bosmediano-Cardenas, C., Escobar-Teran, C., Chafla-
Altamirano, J.F. and Beddn-Chamorro, A., 2020.
Machine Learning in an SDN Network Environment for
DoS Attacks. In Technology, Sustainability and
Educational Innovation (TSIE) (pp. 231-243). Springer
International Publishing.

[3] Zohourian, A., Dadkhah, S., Molyneaux, H., Neto,
E.C.P. and Ghorbani, A.A., 2024. IoT-PRIDS:
Leveraging packet representations for intrusion
detection in loT networks. Computers & Security,
p.104034.

[4] Yaras, S. and Dener, M., 2024. 10T-Based Intrusion
Detection System Using New Hybrid Deep Learning
Algorithm. Electronics, 13(6), p.1053.

[5] Jayalaxmi, P.L.S., Kumar, G., Saha, R., Conti, M.,
Kim, T.H. and Thomas, R., 2022. DeBot: A deep
learning-based model for bot detection in industrial
internet-of-things. Computers  and Electrical
Engineering, 102, p.108214.

[6] Seyyar, Y.E., Yavuz, A.G. and Unver, H.M., 2022. An
attack detection framework based on BERT and deep
learning. IEEE Access, 10, pp.68633-68644.

[7] Saeed, M.M., Saeed, R.A., Abdelhag, M., Alsagour, R.,
Hasan, M.K. and Mokhtar, R.A., 2023. Anomaly
detection in 6G networks using machine learning
methods. Electronics, 12(15), p.3300.

8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Kaur, S., Sandhu, A.K. and Bhandari, A., 2023.
Investigation of application layer DDoS attacks in
legacy and  software-defined  networks: A
comprehensive review. International Journal of
Information Security, 22(6), pp.1949-1988.

Mondal, K.K. and Guha Roy, D., 2022. lot data
security with machine learning blckchain: Risks and
countermeasures. In Deep Learning for Security and
Privacy Preservation in loT (pp. 49-81). Singapore:
Springer Singapore.

Joardar, S., Sinhababu, N., Dey, S. and Choudhury, P.,
2023. Mitigating DoS attack in MANETS considering
node reputation with Al. Journal of Network and
Systems Management, 31(3), p.50.

Luh, R., Marschalek, S., Kaiser, M., Janicke, H. and
Schrittwieser, S., 2017. Semantics-aware detection of
targeted attacks: a survey. Journal of Computer
Virology and Hacking Techniques, 13, pp.47-85.

Onoja, D., Hitchens, M. and Shankaran, R., 2022.
DDoS Threats and Solutions for 5G-Enabled loT
Networks. In Secure and Trusted Cyber Physical
Systems: Recent Approaches and Future Directions (pp.
115-133). Cham: Springer International Publishing.
Heidari, A. and Jabraeil Jamali, M.A., 2023. Internet of
Things intrusion detection systems: a comprehensive
review and future directions. Cluster Computing, 26(6),
pp.3753-3780.

Asiri, S., Xiao, Y., Alzahrani, S., Li, S. and Li, T,
2023. A survey of intelligent detection designs of
HTML URL phishing attacks. IEEE Access, 11,
pp.6421-6443.

Li, G., Ren, L., Fu, Y., Yang, Z., Adetola, V., Wen, J.,
Zhu, Q., Wu, T., Candan, K.S. and O'Neill, Z., 2023. A
critical review of cyber-physical security for building
automation systems. Annual Reviews in Control, 55,
pp.237-254.

Wei, H., Zhao, X. and Shi, B., Research on neural
networks in computer network security evaluation and
prediction methods. International  Journal  of
Knowledge-based and Intelligent Engineering Systems,
(Preprint), pp.1-20.

A. Kumar, I. Sharma, N. Thapliyal and R. S. Rawat,
"Enhancing Security in HIL-based Augmented
Industrial Control Systems: Insights from Dataset
Analysis and Model Development,” 2024 5th
International Conference for Emerging Technology
(INCET), Belgaum, India, 2024, pp. 1-5, doi:
10.1109/INCET61516.2024.10593064.

A. Kumar, I. Sharma, S. Mittal, Ankita, N. Thapliyal
and R. S. Rawat, "loT Malware Detection: Navigating
Challenges in Securing Smart Environment," 2024 5th
International Conference for Emerging Technology
(INCET), Belgaum, India, 2024, pp. 1-6, doi:
10.1109/INCET61516.2024.10593393.

K. Bhatia, S. Bhattacharya and I. Sharma, "Privacy-
Preserving Detection of DDoS Attacks in 1oT Using
Federated Learning Techniques,” 2024 IEEE
International Conference on Big Data & Machine
Learning (ICBDML), Bhopal, India, 2024, pp. 234-239,
doi: 10.1109/ICBDML60909.2024.10577342.

V. Pahuja, A. Khanna and I. Sharma, "RansomSheild:
Novel Framework for Effective Data Recovery in
Ransomware  Recovery  Process,” 2024 IEEE

Volume 13 Issue 8, August 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWW.ijsr.net
DOI: https://dx.doi.org/10.21275/SR24809195852

Paper |D: SR24809195852

788


https://www.ijsr.net/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

International Conference on Big Data & Machine
Learning (ICBDML), Bhopal, India, 2024, pp. 240-245,
doi: 10.1109/ICBDML60909.2024.10577365.

[21] A. Kumari and 1. Sharma, "Integrated RNN-SVM
Model for Improved Detection of Imbalanced DNS
Heavy Attacks," 2024 2nd International Conference on
Advancement in  Computation &  Computer
Technologies (INCACCT), Gharuan, India, 2024, pp.
337-341, doi:
10.1109/InCACCT61598.2024.10550986.

Volume 13 Issue 8, August 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWW.ijsr.net
Paper 1D: SR24809195852 DOI: https://dx.doi.org/10.21275/SR24809195852 789


https://www.ijsr.net/



