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ABSTRACT
With the growing complexity and sophistication of cyber threats, the need for robust intrusion detection systems (IDS) is becoming increasingly critical. Traditional signature-based approaches struggle to keep pace with evolving attack techniques and are often ineffective against novel threats. In this context, deep learning techniques have emerged as promising tools for enhancing intrusion detection capabilities. This paper explores the application of deep autoencoder architectures for detecting anomalies in network traffic, specifically targeting potential intrusion attempts based on deviations from normal behaviour. Autoencoders, a type of unsupervised neural network, are adept at learning compact representations of input data, making them well-suited for capturing subtle patterns indicative of malicious activities. Our approach involves training a deep autoencoder model on a large dataset of normal network traffic to learn a compressed representation of benign behavior. During inference, incoming network traffic is passed through the trained autoencoder, and instances deviating significantly from the learned normal behavior are flagged as potential anomalies. We evaluate the performance of our deep autoencoder-based intrusion detection system on benchmark datasets, assessing its ability to accurately detect various types of intrusion attempts while minimizing false positives. Furthermore, we analyze the robustness of the model against adversarial attacks and its scalability to large-scale network environments.Our experimental results demonstrate the effectiveness of deep autoencoder architectures in identifying anomalous network behavior indicative of potential intrusion attempts. By leveraging the power of unsupervised learning, our approach offers a promising avenue for enhancing the security posture of network infrastructures against emerging cyber threats.
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