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Abstract  
 

    Machine Learning (ML) has become a game-changing technology in computer networks. It makes automation smarter, 

lets you make predictions, and helps you manage resources better. As network infrastructures grow quickly, from enterprise 

systems and cloud data centers to Internet of Things (IoT) ecosystems and next-generation wireless networks, the amount, 

speed, and variety of network data have all increased a lot. Old-fashioned network management methods that rely on rules 

and manual configuration aren't enough to deal with the complexity and changing behaviour of today's networks. In this case, 

machine learning offers data-driven methods that can find patterns, guess what will happen next, improve performance, and 

make things safer in real time. 

Machine learning (ML) is used in many networking situations, like classifying traffic, controlling congestion, optimising 

routing, detecting intrusions, finding anomalies, and improving quality of service (QoS). Supervised learning models are 

used to find bad activities and sort traffic types, while unsupervised learning models help find strange patterns and unknown 

anomalies. More and more, people are using reinforcement learning for adaptive routing and allocating network resources. 

Deep learning models make it even easier to work with large amounts of network traffic data that has many dimensions. This 

makes it easier to get things right and automate things in complicated situations. 

On the other hand, computer networks are very important for machine learning systems to work. When you want to train and 

test a lot of ML models, you often need distributed computing systems that let many nodes talk to each other and work 

together over fast networks. Cloud computing, edge computing, and federated learning all depend on fast network 

communication for things like model synchronisation, parameter sharing, and distributed processing. So, machine learning 

and networking are connected in both directions: ML makes networks smarter, and networks make it easier to use ML in a 

scalable way. 

Even though this interdisciplinary field has made a lot of progress, research contributions are often spread out over many 

different topics, tools, and experimental setups. There is no single reference that brings together basic ML methods, popular 

frameworks, and benchmark datasets that are specifically made for networking applications. Access to high-quality datasets 

is especially important because they are used to train models and to test their performance and reproducibility. Researchers 

may find it hard to find the right models, choose the right datasets, or compare their results with those of other studies if they 

don't have access to consolidated resources. 

This article seeks to tackle these challenges by condensing key machine learning methodologies, prevalent frameworks, and 

pertinent datasets relevant to networking research. It is a complete guide for researchers and professionals who want to use 

machine learning to solve networking problems or use networks to help machine learning systems. This work aims to expedite 

innovation and promote thorough research at the convergence of machine learning and computer networks by offering 

organised insights and reference materials.. 

 

Keywords: Machine Learning, Computer Networks, Network Traffic Analysis, Anomaly Detection, Intrusion Detection 

Systems, Intelligent Network Management. 

 

I.INTRODUCTION 

          The quick growth of computer networks, cloud computing, the Internet of Things (IoT), and mobile 

communications has made modern networking environments much more complicated and larger. Static 

configurations, predefined rules, and manual monitoring are all important parts of traditional network management. 
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These methods worked well for smaller, less dynamic networks, but they have trouble with today's fast, large, and 

diverse network infrastructures. Because of this, there is a growing need for smart, flexible, and automated 

solutions that can handle huge amounts of network data in real time. 

Machine Learning (ML), a key part of Artificial Intelligence (AI), gives us powerful tools for learning patterns 

from data and making choices or predictions without having to be told how to do it. ML lets computer networks 

automatically look at traffic patterns, find problems, guess when traffic will get heavy, sort applications, and find 

possible cyber threats. ML models learn from both historical and live network data, which makes them more 

flexible and able to adapt to new and changing situations. This is better than just relying on rules or signatures that 

were set up by hand. 

Machine learning (ML) has become very popular in networking tasks over the past few years. Some of these tasks 

are intrusion detection systems (IDS), traffic engineering, quality of service (QoS) optimisation, bandwidth 

allocation, fault detection, and self-organising networks. People often use supervised learning models like decision 

trees, support vector machines, and neural networks to make predictions and classify things. Clustering and 

anomaly detection are examples of unsupervised learning methods that can help find new or unknown threats. 

Convolutional neural networks (CNNs) and recurrent neural networks (RNNs) are two types of deep learning 

models that are becoming more popular for processing high-dimensional and sequential network traffic data. 

On the other hand, computer networks are also very important for machine learning systems. For big ML training, 

you often need distributed computing environments, where data and computation are spread out over many nodes 

that are linked by fast networks. Federated learning and edge computing are two examples of technologies that 

rely on fast network communication to share information and coordinate model updates without putting sensitive 

data in one place. So, the connection between machine learning and computer networks goes both ways: ML makes 

networks smarter, and networks make it possible to scale up ML. 

Even though a lot of research has been done on machine learning in networking, the studies are often spread out 

over different fields and focus on specific problems, techniques, or datasets. This fragmentation makes it hard for 

researchers and professionals to get a full picture of the field. It is very important to have a single reference that 

lists all the main techniques, datasets, model architectures, frameworks, and implementation strategies. 

The goal of this project is to give a clear overview of how machine learning techniques can be used on computer 

networks, as well as how to design system architecture, implement it, and evaluate it. The proposed system shows 

how machine learning can turn traditional networking into an intelligent, automated, and scalable infrastructure by 

combining data ingestion, feature extraction, model training, and real-time monitoring into one framework. This 

work ultimately serves as a foundational guide for researchers and developers interested in exploring the 

intersection of machine learning and computer networks. 

 

 

II.LITERATURE REVIEW 

 

     Machine Learning (ML) is now a powerful way to make modern computer networks work better, be smarter, 

and be safer. Traditional networking systems depend on pre-set rules and manual configuration, which can't keep 

up with the growing complexity of large networks like cloud infrastructures, IoT environments, and high-speed 

communication networks. Researchers have looked into how to use machine learning to automate traffic analysis, 

find anomalies, and improve networks as network traffic keeps growing quickly. 

 

At first, research on ML-based network security was mostly about intrusion detection systems. Sommer and Paxson 

(2010) examined the efficacy of machine learning methodologies in detecting cyber attacks within network traffic. 

Their research demonstrated that supervised learning algorithms, including Support Vector Machines, Decision 

Trees, and Naïve Bayes, can effectively classify network traffic into normal and malicious categories utilising 

labelled datasets. But these models need high-quality datasets and careful feature engineering to work well in the 

real world. 

 

Later studies used deep learning methods to sort network traffic. Lotfollahi et al. (2020) suggested deep learning 

architectures, including Convolutional Neural Networks (CNNs) and Recurrent Neural Networks (RNNs), for the 

https://ijnrd.org/
http://www.ijnrd.org/


INTERNATIONAL JOURNAL OF NOV.EL RESEARCH AND DEVELOPMENT (IJNRD) 
© 2026 IJNRD | Volume 11, Issue 4, April 2026 | ISSN: 2456-4184 | IJNRD.ORG 

 

IJNRD2604142 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)  

 

b315 

automatic extraction of features from raw packet data. These models made it easier to classify things and let 

systems find encrypted network traffic without using old-fashioned deep packet inspection methods. 

 

Using reinforcement learning to manage network resources is another important step forward. Mao et al. (2016) 

showed that reinforcement learning agents can learn the best policies by interacting with the network environment 

and changing routing strategies and congestion control parameters on the fly. This method helps the network run 

faster and with less lag and congestion. 

 

People have also used unsupervised learning a lot to find strange things in network traffic. Chandola et al. (2009) 

examined clustering-based and statistical methodologies that analyse standard network behaviour and identify 

deviations as potential anomalies. These methods are especially good at finding attacks that signature-based 

systems can't find. 

 

Also, the combination of big data frameworks like Hadoop and Spark has made it possible to analyse network 

traffic on a large scale. Chen et al. (2014) emphasised the significance of distributed computing platforms for 

managing substantial quantities of network data produced by contemporary infrastructures. 

 

In general, the literature shows that machine learning greatly improves network monitoring, security, and 

performance optimisation. But problems like not having enough datasets, the difficulty of calculations, the need 

for scalability, and high false positive rates are still important areas of research. These problems show how 

important it is to have a single system that brings together machine learning methods, datasets, and network 

monitoring tools. 

 

III.METHODOLOGY 

 

The suggested method combines machine learning with computer network monitoring to automatically look at 

network traffic data and find patterns that aren't normal. The system gathers traffic data from network devices, 

processes it, pulls out useful features, and uses machine learning models to sort traffic and find problems. The 

trained models look at how the network is working in real time and send out alerts when they see something that 

looks suspicious. 

 

1. Collecting Data from the Network 

Routers, switches, servers, and firewalls in the network environment gather data on network traffic. 

 

2. Preparing the Data 

The raw data that was gathered is cleaned, filtered, and turned into structured datasets for analysis. 

 

3. Getting features 

Important information like packet size, protocol type, flow duration, and source and destination IP addresses are 

taken out. 

 

4. Getting the dataset ready 

Data that has been processed is put into training and testing datasets for machine learning models. 

 

5. Choosing a Model 

Different machine learning algorithms, like supervised, unsupervised, and reinforcement learning models, are 

chosen. 

 

6. Training the Model 

Historical network traffic datasets are used to train machine learning models. 
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7. Checking the model 

We use performance metrics like accuracy, precision, recall, and F1-score to test the trained models. 

 

8. Deployment in real time 

The trained models are used in the network monitoring system to analyse data in real time. 

 

9. Making and watching for alerts 

When strange traffic patterns are found, alerts are sent out and shown on the dashboard for monitoring. 

 

 

 IV.SYSTEM ARCHITECTURE 

 

             The proposed system architecture follows a layered design that integrates network data collection, data 

processing, machine learning analysis, and visualization modules. The architecture allows the system to capture 

network traffic, process the data, apply machine learning models for analysis, and display results through 

dashboards for network administrators. 

 

A. Overview 

 

    The system architecture consists of four main layers: 

 

Data Collection Layer 

 

Data Processing Layer 

 

Machine Learning Layer 

 

Application and Visualization Layer 

 

These layers work together to capture network traffic, process it, analyze it using ML models, and present results 

to administrators. 

 

B. Architecture Diagram 

 

 
 

The architecture diagram illustrates the workflow of the intelligent network monitoring system. Network devices 

such as routers, switches, and servers generate traffic data, which is captured by the data collection module. The 

data processing layer then performs preprocessing and feature extraction to convert raw traffic into structured data. 

The processed data is sent to the machine learning layer where models perform tasks such as traffic classification, 

anomaly detection, and threat prediction. Finally, the results are displayed on a dashboard interface where 

administrators can monitor network activity and receive alerts about suspicious behavior. 
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 V.EXPERIMENTAL SETUP 

 

The experimental setup is meant to test how well the machine learning-based network management system 

works with both real-time and simulated network traffic data. The system uses a mix of hardware, software, 

machine learning libraries, and benchmark datasets to train and test the models. 

 

1. Setting up the hardware 

To capture traffic, the system needs a computer with an Intel processor, enough RAM, and a network interface. 

 

2. The software environment 

Python is a programming language that is used to build systems and run machine learning programs. 

 

3. Libraries for Machine Learning 

Scikit-learn, TensorFlow, and PyTorch are examples of libraries that are used to build ML models. 

 

4. Tools for analysing network traffic 

People use tools like Scapy and PyShark to capture and analyse network packets. 

 

5. Putting together datasets 

The machine learning models are trained and tested using benchmark network datasets. 

 

6. Framework for Streaming Data 

Apache Kafka and Apache Spark are used to deal with streams of network traffic in real time. 

 

7. Setting up the model training 

Historical network traffic datasets are used to train ML models. 

 

8. Metrics for Evaluating Performance 

We use metrics like accuracy, precision, recall, and F1-score to measure how well a system works. 

 

9. Tools for Visualisation 

We use graphs and dashboards to show the results of network analytics and monitoring. 

 

 

 VI.RESULT ANALYSIS 

 

       The experimental evaluation shows that the machine learning-based network monitoring system can 

effectively analyze network traffic patterns and detect abnormal behavior. The system successfully classifies 

different types of network traffic and identifies suspicious activities such as malicious traffic and anomalies. 

Compared to traditional rule-based systems, the ML-based approach provides improved accuracy and faster 

detection of network threats. 
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The table compares the performance of different machine learning models used for network traffic classification 

and anomaly detection. The Neural Network model achieved the highest accuracy and F1-score, indicating its 

ability to capture complex patterns in network traffic data. Random Forest also performed well due to its ensemble 

learning approach. Decision Tree and Support Vector Machine models provided slightly lower accuracy but still 

demonstrated effective classification capabilities. Overall, the results show that machine learning models 

significantly improve the detection of abnormal network behavior and enhance network security. 

 

 

VII.CONCLUSION 

 

              Combining machine learning with computer networks is a smart way to manage and protect networks in 

the modern world. Rule-based systems that have been around for a long time can't look at a lot of network data 

and find new threats. The proposed network monitoring system based on machine learning solves these problems 

by combining data collection, feature extraction, machine learning models, and real-time visualisation into a single 

architecture. The system does a good job of looking at network traffic patterns, finding problems, and sorting 

network activities. Experimental results show that machine learning algorithms make detection more accurate and 

let you keep an eye on network environments before problems happen. The modular system architecture makes 

sure that the system can grow and change, so it can work with different types of networks. In general, the project 

shows that machine learning can greatly improve the performance, security, and smart traffic management of 

modern computer networks. 
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