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ABSTRACT

Intrusion Detection Systems (IDS) play a crucial role in safeguarding computer networks and systems from

unauthorized access, malicious activities, and cyber threats. Traditional IDS techniques often rely on
predefined rules or signatures, which can struggle to detect new or evolving attack patterns. To address this
limitation, advanced deep learning techniques have emerged as a promising approach for building more

robust and adaptive IDS.

This paper presents an Intrusion Detection System using Advanced Deep Learning (IDS-ADL) that leverages
the power of deep neural networks to enhance the accuracy and effectiveness of intrusion detection. The

proposed IDS-ADL model is designed to automatically learn and identify network intrusions by analyzing

network traffic data.
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The IDS-ADL model consists of multiple components, including data preprocessing, feature extraction, deep
neural network architecture, and training procedures. In the data preprocessing stage, raw network traffic
data is collected and transformed into a suitable format for deep learning analysis. Feature extraction
techniques, such as packet-level or flow-level features, are applied to capture meaningful representations of

network behavior.

The core of the IDS-ADL model lies in its deep neural network architecture, which is specifically designed
to handle the complexity and variability of network traffic data. This architecture may include convolutional
neural networks (CNNs), recurrent neural networks (RNNs), or a combination of both, to capture spatial and
temporal dependencies in the data.

The training procedures involve feeding labeled network traffic data into the IDS-ADL model and

optimizing its parameters through backpropagation and gradient descent algorithms. The model is trained to

distinguish between normal network behavior and various types of intrusions, such as denial-of-service
(DoS) attacks, intrusions attempts, or unauthorized access.

perimental evaluation and performance analysis of the IDS-ADL model are conducted using publicly
ay ﬁabie benchmark datasets, such as the NSL-KDD or UNSW-NBI15 datasets. The evaluation metrics
accuracy, precision, recall, F1 score, and area under the receiver operating characteristic curve
-ROC), which demonstrate the effectiveness of the proposed approach.

‘lts‘show that the IDS-ADL model outperforms traditional IDS techniques, achieving higher
ates and lower false positive rates. The model's ability to adapt and learn from new attack patterns

uited for detecting emerging threats and zero-day attacks.

ting can be applied to variou




