
IJSART - Volume 12 Issue 03 – MARCH 2026                                                                                 ISSN [ONLINE]: 2395-1052 
 

Page | 282                                                                                                                                                                     www.ijsart.com 

 

Machine Learning Approaches For Intelligent 

Intrusion Detection Systems In Cloud Networks 
 

Rendla Ramyakrishna1, Veerender Aerranagula2, Angoth Lakshman3, Bhukya Vijay kumar4 

1Assistant Professor, Dept of Computer Science Engineering  
2, 3, 4Dept of Computer Science Engineering 

1, 2, 4Siddhartha Institute of Technology and Sciences,Korramulla. 
3CMR Technical Campus,Kandlakoya. 

 

Abstract- Cloud computing has become a fundamental 

platform for storing data and running applications due to its 

scalability, flexibility, and cost efficiency. However, the rapid 

growth of cloud environments has also increased security 

threats such as unauthorized access, malware attacks, and 

distributed denial-of-service (DDoS) attacks. Traditional 

security mechanisms often struggle to detect new and 

sophisticated cyber threats in dynamic cloud infrastructures. 

To address these challenges, Intelligent Intrusion Detection 

Systems (IDS) based on Machine Learning (ML) techniques 

have gained significant attention. This study explores various 

machine learning approaches for developing intelligent 

intrusion detection systems in cloud networks. Machine 

learning algorithms such as Decision Trees, Support Vector 

Machines (SVM), Random Forest, Naïve Bayes, and Deep 

Learning models are used to analyze network traffic and 

identify abnormal patterns that indicate potential intrusions. 

These models are trained on network datasets to distinguish 

between normal and malicious activities with high accuracy. 
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System (IDS),Cloud Computing Security, Network Security, 
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I. INTRODUCTION 

 

The proposed approach focuses on improving 

detection accuracy, reducing false alarm rates, and enabling 

real-time monitoring of cloud network traffic. By leveraging 

machine learning techniques, the system can automatically 

learn evolving attack patterns and adapt to new threats without 

requiring constant manual rule updates. Experimental results 

demonstrate that machine learning-based IDS models 

significantly enhance the detection performance compared to 

traditional signature-based security methods. 

 

Cloud computing has transformed the way 

organizations store, process, and manage data by providing 

scalable, flexible, and cost-effective computing resources over 

the internet.  

Businesses, governments, and individuals 

increasingly rely on cloud services for data storage, 

application deployment, and infrastructure management. 

Despite these advantages, the rapid growth of cloud 

computing environments has also introduced significant 

security challenges. Cloud networks are often targeted by 

cyber-attacks such as Distributed Denial of Service (DDoS), 

malware, phishing, data breaches, and unauthorized access. 

Learning, more than one class can be assigned to an instance. 

Traditional security mechanisms such as firewalls and 

signature-based intrusion detection systems (IDS) are not 

always sufficient to protect cloud environments. These 

conventional systems depend mainly on predefined rules and 

known attack signatures, which makes them less effective 

against new and sophisticated cyber threats. In highly dynamic 

cloud infrastructures, where large volumes of network traffic 

are continuously generated, detecting malicious activities 

becomes more complex and challenging. 

 

To address these issues, Machine Learning (ML) 

techniques have emerged as powerful tools for enhancing 

intrusion detection systems. Machine learning enables systems 

to automatically learn patterns from large datasets and identify 

anomalies in network traffic. By analyzing historical network 

data, ML models can distinguish between normal and 

malicious activities and detect unknown attacks more 

effectively than traditional methods. 

 

Machine learning algorithms such as Decision Trees, 

Random Forest, Support Vector Machines (SVM), Naïve 

Bayes, and Neural Networks have been widely used for 

building intelligent intrusion detection systems. These 

techniques help in improving detection accuracy, reducing 

false alarm rates, and enabling real-time threat detection in 

cloud environments. In addition, deep learning methods can 

analyze complex network patterns and adapt to evolving cyber 

threats. 

 

This study focuses on exploring different machine 

learning approaches for developing intelligent intrusion 

detection systems in cloud networks. The objective is to 
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enhance cloud security by detecting malicious activities 

efficiently and ensuring safe communication, data integrity, 

and system reliability within cloud infrastructures. By 

integrating machine learning techniques into IDS frameworks, 

it is possible to create adaptive and intelligent security 

solutions capable of protecting modern cloud computing 

environments from emerging cyber threats. 

 

II. PROBLEM DEFINITION 

 

With the rapid adoption of cloud computing, 

organizations increasingly rely on cloud networks for data 

storage, application hosting, and service delivery. Although 

cloud environments provide scalability and flexibility, they 

also introduce significant security challenges. Cloud networks 

are vulnerable to various cyber threats such as unauthorized 

access, malware attacks, data breaches, and Distributed Denial 

of Service (DDoS) attacks. These attacks can compromise 

sensitive information, disrupt services, and cause financial and 

reputational damage to organizations. 

 

Traditional security solutions such as firewalls and 

signature-based Intrusion Detection Systems (IDS) are 

commonly used to protect networks. However, these systems 

primarily rely on predefined rules and known attack 

signatures, making them ineffective against new or unknown 

attacks. In dynamic cloud environments where network traffic 

is large and constantly changing, traditional IDS approaches 

often fail to detect sophisticated and evolving cyber threats. 

They may also generate high false alarm rates, making it 

difficult for administrators to identify actual security incidents. 

 

Another major challenge is the large volume and 

complexity of cloud network data. Monitoring and analyzing 

this massive amount of traffic manually is impractical and 

inefficient. Therefore, there is a need for intelligent and 

automated security mechanisms that can analyze network 

behavior, identify suspicious activities, and respond to threats 

in real time. 

 

III. PROPOSED SYSTEM 

 

The proposed system aims to develop an intelligent 

Intrusion Detection System (IDS) for cloud networks using 

machine learning techniques to improve the detection of 

cyber-attacks and abnormal network activities. In cloud 

environments, large volumes of network traffic are generated 

continuously, making it difficult for traditional security 

systems to identify malicious activities effectively. The 

proposed system utilizes machine learning algorithms to 

automatically analyze network traffic and detect potential 

intrusions with higher accuracy.A.BitsandPiecestogether 

In this system, network traffic data collected from the 

cloud environment is first preprocessed to remove noise and 

irrelevant information. The preprocessing stage includes data 

cleaning, normalization, and feature selection to improve the 

performance of the machine learning models. After 

preprocessing, the selected features are used to train different 

machine learning algorithms such as Decision Tree, Random 

Forest, Support Vector Machine (SVM), Naïve Bayes, and 

Neural Networks. 

 

The trained models analyze network traffic patterns 

and classify them into normal or malicious activities. The 

system continuously monitors the cloud network and 

compares incoming traffic patterns with the learned models to 

detect potential attacks such as Distributed Denial of Service 

(DDoS), unauthorized access, and malware attacks. When 

suspicious activity is detected, the system generates alerts for 

administrators so that immediate preventive actions can be 

taken. 

 

The proposed machine learning-based IDS improves 

security by providing high detection accuracy, low false 

alarm rates, and real-time monitoring capabilities. It can 

also adapt to new attack patterns by learning from updated 

datasets, making it more effective than traditional signature-

based intrusion detection systems. 

 

Overall, the proposed system enhances cloud network 

security by integrating machine learning techniques with 

intrusion detection mechanisms, ensuring better protection of 

cloud resources, data integrity, and reliable service 

delivery. 

 

IV. FIGURE 

 

  
Figure.1 

 

The above figure represents the architecture of a 

Machine Learning-based Intrusion Detection System (IDS) 

in Cloud Networks. The system is designed to monitor cloud 
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network traffic and detect malicious activities using machine 

learning techniques. 

 

Cloud Network / Data Sources 

 

The process begins with network traffic generated 

from cloud users, servers, virtual machines, and 

applications. This traffic contains both normal and potentially 

malicious activities. 

 

Data Collection Module 

 

This module collects network packets, log files, and 

traffic data from the cloud infrastructure. The collected data is 

used as input for the intrusion detection  

 

Data Preprocessing 

 

In this stage, the collected raw data is prepared for 

machine learning analysis. It includes: 

 

Data cleaning 

 

Removing redundant or irrelevant data 

Data normalization 

Feature extraction and feature selection 

 

Feature Extraction 

 

Important features such as packet size, protocol type, 

connection duration, and traffic patterns are extracted from the 

network data. These features help the model distinguish 

between normal and malicious behavi 

 

Machine Learning Model   

 

Various machine learning algorithms are applied to train the 

intrusion detection system, such as: 

 

 Decision Tree 

 Random Forest 

 Support Vector Machine (SVM) 

 Naïve Bayes 

 Neural Networks / Deep Learning 

 

The trained model learns patterns from historical network 

data. 

 

 Classification and Detection The system classifies incoming 

network traffic into: 

 

 Normal Traffic 

 Malicious Traffic (Intrusion/Attack) 

 

If an abnormal pattern is detected, it is flagged as a 

potential intrusion.Alert and Response System  When an 

intrusion is detected, the system sends alerts to 

administrators and may trigger automated responses such 

as blocking suspicious IP addresses or isolating 

compromised systems. 

 

V. CONCLUSION 

 

Cloud computing has become an essential platform 

for modern computing environments, but it also introduces 

several security challenges due to the increasing number of 

cyber threats. Traditional intrusion detection systems often fail 

to detect new and sophisticated attacks because they rely 

mainly on predefined signatures and static rules. Therefore, 

there is a strong need for intelligent and adaptive security 

mechanisms to protectcloudnetworks. In this study, machine 

learning approaches were explored for developing an 

intelligent intrusion detection system for cloud networks. 

Machine learning algorithms such as Decision Tree, Random 

Forest,  

 

VI. EXPERIMENTAL RESULTS 

 

The performance of the proposed Machine Learning–

based Intrusion Detection System (IDS) was evaluated using 

standard benchmark datasets such as NSL-KDD and UNSW-

NB15, which are commonly used for network intrusion 

detection research. These datasets contain both normal 

network traffic and various attack types including DoS, Probe, 

R2L, and U2R attacks.First and foremost, Evaluation Metrics 

 

To measure the effectiveness of the proposed model, several 

performance metrics were used: 

 

 Accuracy – Percentage of correctly classified instances. 

 Precision – Ratio of correctly predicted attack instances 

to total predicted attacks. 

 Recall (Detection Rate) – Ratio of correctly detected 

attacks to total actual attacks. 

 F1-Score – Harmonic mean of precision and recall. 

 False Positive Rate (FPR) – Normal traffic incorrectly 

classified as attack. 

 

These metrics help evaluate how effectively the 

system detects intrusions while minimizing false alarms. 

 

2. Experimental Setup 
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The experiments were conducted using Python and 

machine learning libraries such as Scikit-Learn and 

TensorFlow. The dataset was preprocessed by removing 

redundant features, normalizing data, and splitting the dataset 

into training (70%) and testing (30%) sets. 

 

Several machine learning algorithms were tested, 

including: 

 

 Logistic Regression 

 Decision Tree 

 Random Forest 

 Support Vector Machine (SVM) 

 AdaBoost 

 Neural Networks 

 

 (i)Decision Tree  

 

Used for classification of network traffic based on 

decision rules derived from data features. 

 

(ii)Random Forest  

An ensemble learning technique that improves 

classification accuracy by combining multiple decision trees.   

 

(iii)Support Vector Machine (SVM)  

 

A supervised learning algorithm used to classify 

normal and malicious activities by finding optimal decision 

boundaries.  

 

 (iv)Naive Bayes 

 

 A probabilistic classifier based on Bayes’ theorem 

used for efficient classification of large datasets. Neural 

Networks Deep learning models capable of detecting complex 

patterns in network traffic data 
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