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Abstract: With the exponential growth of internet traffic and the increasing complexity of networked 

systems, accurate traffic classification has become a crucial task for network management and 

security. Deep Learning (DL) techniques have shown promising results in various domains, including 
traffic classification. However, the effectiveness of DL models heavily relies on the selection of 

relevant features from raw network traffic data. In this paper, we propose a novel approach for traffic 

classification by integrating Deep Learning with Genetic Algorithm (GA) for feature selection. The 

proposed method aims to enhance the performance of traffic classification models by identifying and 
utilizing dominant features extracted from raw network traffic data. We demonstrate the efficacy of 

our approach through comprehensive experiments conducted on benchmark datasets, showcasing 

improved classification accuracy compared to existing methods. 
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I.INTRODUCTION 
The proliferation of networked systems and the ever-increasing volume of internet traffic pose significant challenges 

for network management, security, and performance optimization. Traffic classification, the process of categorizing network 

traffic into different classes based on its characteristics, plays a crucial role in various network management tasks, including 

Quality of Service (QoS) provisioning, intrusion detection, and bandwidth allocation. Traditional methods of traffic 

classification often rely on handcrafted features and shallow learning techniques, which may lack the capability to handle the 

complexity and variability of modern network traffic. 

In recent years, Deep Learning (DL) has emerged as a powerful paradigm for various tasks in computer vision, natural 

language processing, and pattern recognition. DL models, particularly Convolutional Neural Networks (CNNs) and Recurrent 

Neural Networks (RNNs), have demonstrated remarkable performance in learning intricate patterns and representations from 

raw data. However, applying DL techniques to traffic classification requires careful consideration of feature selection to 

effectively capture the relevant information from network traffic data. 

In this paper, we propose a novel approach for traffic classification by integrating Deep Learning with Genetic 

Algorithm (GA) for feature selection. The proposed method aims to identify dominant features from raw network traffic data 

and leverage them to enhance the performance of traffic classification models. By employing GA, a bio-inspired optimization 

technique, we can efficiently search the feature space to select informative features that contribute most to the classification 

task. 
 

II. RELATED WORK 
Several studies have explored the use of Deep Learning techniques for traffic classification. Convolutional Neural 

Networks (CNNs) have been widely adopted for this task due to their ability to automatically learn hierarchical representations 

from input data. Similarly, Recurrent Neural Networks (RNNs), especially Long Short-Term Memory (LSTM) networks, have 

been applied to capture temporal dependencies in network traffic sequences. 

Feature selection techniques have also been investigated to improve the performance of traffic classification models. 

Traditional methods such as Information Gain, Chi-square test, and Principal Component Analysis (PCA) have been used for 

feature selection in conjunction with machine learning classifiers. However, these methods may not always effectively capture 

the most discriminative features from high-dimensional data. 

Genetic Algorithm (GA) is a metaheuristic optimization technique inspired by the process of natural selection and 

genetics. GA has been applied to feature selection in various domains to identify subsets of features that maximize the 

performance of machine learning models. By iteratively evolving a population of candidate feature subsets through selection, 

crossover, and mutation operations, GA can efficiently explore the search space and find near-optimal solutions. 

 

III. PROPOSED METHODOLOGY 

The proposed approach consists of the following key steps: 
Data Preprocessing 

Raw network traffic data is preprocessed to extract relevant features, such as packet size, inter-arrival times, protocol 

type, and payload content. Feature scaling and normalization are applied to ensure that all features have similar ranges and 

magnitudes. 
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Feature Selection with Genetic Algorithm 
Genetic Algorithm is employed to search for the subset of features that best contribute to the classification task. The 

initial population of feature subsets is randomly generated, and individuals' fitness is evaluated based on their classification 

performance using a DL model. Selection, crossover, and mutation operations are applied iteratively to evolve the population 

and improve the quality of feature subsets. 

Deep Learning (DL) techniques have shown remarkable success in various domains, including traffic classification in 

computer networks. However, the effectiveness of DL models heavily depends on the selection of relevant features from raw 

network traffic data. In this paper, we propose a comprehensive study on integrating Genetic Algorithm (GA) for feature 

selection in DL-based traffic classification. The proposed approach aims to enhance the performance and efficiency of traffic 

classification models by identifying and leveraging dominant features extracted from raw network traffic data. We provide an 

in-depth analysis of the feature selection process using GA, its integration with DL models, and its impact on classification 

performance. Through extensive experiments conducted on benchmark datasets, we demonstrate the effectiveness and 

scalability of the proposed approach, highlighting its potential for real-world applications in network management and security.  

Traffic classification is a critical task in network management and security, involving the categorization of network traffic into 

different classes based on its characteristics. Deep Learning (DL) techniques have shown promise in automatically learning 

complex patterns and representations from raw network data, leading to more accurate and robust traffic classification models. 

However, the high-dimensional nature of network traffic data poses challenges for DL models, necessitating effective feature 
selection techniques to improve model performance and efficiency. 

In this paper, we focus on integrating Genetic Algorithm (GA) for feature selection in DL-based traffic classification. 

GA is a bio-inspired optimization technique that mimics the process of natural selection and genetics, making it suitable for 

exploring the feature space and identifying relevant features for classification tasks. By combining GA with DL models, we 

aim to enhance the interpretability, generalization, and scalability of traffic classification systems. 

Genetic Algorithm operates by iteratively evolving a population of candidate solutions (feature subsets) through 

selection, crossover, and mutation operations. The fitness of each candidate solution is evaluated based on its performance in 

the classification task using a DL model. Through successive generations, GA efficiently explores the feature space and 

identifies subsets of features that contribute most to the classification performance. 

 

The key steps involved in feature selection with GA include: 
Initialization: Generating an initial population of feature subsets. 

 

Evaluation: Calculating the fitness of each candidate solution using a fitness function based on classification performance. 

 

Selection: Choosing individuals from the current population for reproduction based on their fitness. 

 
Crossover: Creating new feature subsets by combining features from selected individuals. 

 

Mutation: Introducing random changes to feature subsets to maintain diversity in the population. 

 

Termination: Stopping the algorithm when a termination condition is met, such as reaching a maximum number of generations 

or achieving a desired level of performance. 

This paper presents a comprehensive study on integrating Genetic Algorithm for feature selection in Deep Learning-

based traffic classification. By leveraging the complementary strengths of GA and DL techniques, we demonstrate the ability 

to enhance the performance and efficiency of traffic classification models. Future research directions include exploring other 

metaheuristic optimization techniques for feature selection, addressing scalability challenges in large-scale network 

environments, and evaluating the proposed approach in real-world deployment scenarios. 

Overall, the proposed approach holds great promise for improving the accuracy, interpretability, and scalability of 

traffic classification systems, thereby contributing to advancements in network management, security, and performance 

optimization. 

 

IV. DEEP LEARNING-BASED TRAFFIC CLASSIFICATION 

A DL model, such as a CNN or LSTM network, is trained using the selected features to classify network traffic into 

predefined classes. The DL model learns hierarchical representations from the input features, capturing intricate patterns and 

relationships in the data. Model performance is evaluated using standard metrics such as accuracy, precision, recall, and F1-

score. 

 

Experimental Evaluation: 
We conducted experiments to evaluate the effectiveness of the proposed approach using benchmark datasets, such as 

the NSL-KDD dataset and the CICIDS2017 dataset. We compared the performance of our method against baseline approaches, 

including traditional feature selection methods and DL models without feature selection. 

Experimental results demonstrate that our approach achieves superior classification accuracy and generalization 

performance compared to baseline methods. By leveraging Genetic Algorithm for feature selection, our approach effectively 

identifies dominant features from raw network traffic data, leading to improved model performance and robustness against 
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noise and irrelevant features. 

Traffic classification in computer networks plays a pivotal role in network management, security, and performance 

optimization. With the growing complexity and diversity of network traffic, traditional methods often struggle to accurately 

classify traffic types. Deep Learning (DL) techniques have emerged as promising solutions for traffic classification due to their 

ability to automatically learn intricate patterns and representations from raw data. This paper provides a comprehensive review 

of recent advancements and challenges in deep learning-based traffic classification. We survey various DL architectures, 

datasets, evaluation metrics, and challenges encountered in this domain. Furthermore, we discuss future research directions and 

potential applications of DL in addressing the evolving landscape of network traffic classification. 

In modern computer networks, the ability to accurately classify network traffic is essential for effective network 

management, security, and Quality of Service (QoS) provisioning. Traffic classification involves categorizing network packets 

or flows into different classes based on their characteristics, such as protocol type, application, or payload content. Traditional 

methods of traffic classification often rely on manually engineered features and shallow learning algorithms, which may 

struggle to cope with the increasing complexity and variability of modern network traffic. 

Deep Learning (DL) has gained significant attention in recent years for its remarkable performance in various 

domains, including computer vision, natural language processing, and pattern recognition. DL techniques, such as 

Convolutional Neural Networks (CNNs) and Recurrent Neural Networks (RNNs), have shown promise in automatically 

learning representations from raw data, without the need for handcrafted features. In the context of traffic classification, DL 

models offer the potential to capture intricate patterns and relationships in network traffic data, leading to more accurate and 
robust classification performance. 

A variety of DL architectures have been proposed for traffic classification, each with its strengths and limitations. 

Convolutional Neural Networks (CNNs) have been widely adopted for traffic classification tasks, particularly for analyzing 

packet payloads and extracting spatial features. Recurrent Neural Networks (RNNs), including Long Short-Term Memory 

(LSTM) networks, are effective in capturing temporal dependencies in network traffic sequences, making them suitable for 

flow-based traffic classification. 

 

 

 
Figure 1. Confusion matrix according to traffic classes. 

 

Hybrid architectures combining CNNs and RNNs have also been explored to leverage both spatial and temporal 
information in network traffic data. Attention mechanisms have been incorporated into DL models to focus on relevant parts 

of the input data, improving classification accuracy. Furthermore, graph neural networks have gained attention for traffic 

classification tasks involving network graphs, such as traffic flow graphs and communication graphs. 

Deep learning has made major strides, and many research on traffic categorization have embraced its advantages. The 

ability of deep learning to automatically extract characteristics from the raw data gives it a significant edge over standard  

machine learning systems. Convolutional neural networks (CNNs) were used for traffic categorization by the authors of [9]. 

Automatically extracting features from unprocessed data is known as representation learning, and in deep learning, the CNN 

is a common representation learning technique. 

 

 
 Figure 2. Number of zeros, fitting score, and accuracy depending on different weight settings. 
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A CNN can extract the local characteristics from the raw data thanks to the convolution layer. By using the benefits 

of the CNN, the authors combine training with feature extraction. The two major varieties of common deep learning models—

a CNN and a recurrent neural network (RNN)—were assessed by the authors in [10]. Time-series data and other sequential 

data types are suitable for handling by an RNN.  

The time-related nature may be shown by many different kinds of statistics, and the authors use an RNN to handle the 

time-related data. For mobile encrypted traffic, the authors of [11] suggested a deep learning-based traffic categorization 

system. According to the authors, it is not feasible to use manually derived feature sets for traffic classification systems for 

mobile traffic produced by moving targets. Additionally, they use the benefits of deep learning—which can automatically 

extract the feature set—to overcome the shortcomings of conventional traffic categorization systems. 

 

V.DOMINATING FEATURE 
To describe the traffic classification process of the deep learning model, we put out a dominating feature selection 

technique. There are essential components in the data that serve as the foundation for categorization in classification issues. 

For instance, in natural language processing (NLP), the verb and subject are the main components, while the other words are 

qualifiers that are used to further describe the main components in the word tokens. When training a model, using data with an 

excessive number of or superfluous components may increase the model's complexity. In actuality, data with more components 

might be more accurate. Stated differently, low-dimensional data provide less information for the choice, so the categorization 

accuracy likewise declines. As a result, the classifier requires a dimension-reduction strategy that maximises accuracy since 
there is a trade-off between the dimensions of the data and classification accuracy. 

 

 

 
Figure 3. Test cost according to iterations and test accuracy according to number of iterations. 

 

As a dimension reduction methodology, we suggest a dominant feature selection method based on a genetic algorithm. 

The suggested method's objective is to identify the best feature selection masks while minimising the total amount of features 

chosen and increasing classification accuracy. As a result, we developed the goal function as a linear combination of the 

accuracy of the classification and the number of masked elements. 

 

VI.CONCLUSION AND FUTURE WORK 
In this paper, we presented a novel approach for traffic classification using Deep Learning with Genetic Algorithm-

based feature selection. By integrating DL techniques with GA, we demonstrated the ability to identify dominant features from 

raw network traffic data and enhance the performance of traffic classification models. Experimental results on benchmark 

datasets confirmed the efficacy of our approach in achieving superior classification accuracy compared to existing methods. In 

future work, we plan to explore the application of other metaheuristic optimization techniques for feature selection and 

investigate the scalability of our approach to large-scale network environments. Additionally, we aim to evaluate the 

performance of our method in real-world network scenarios and explore its applicability to other related tasks, such as anomaly 

detection and traffic prediction. 
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