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Abstract
The advent of the Internet of Things (1oT) has been a double-edged sword,
offering both seamless connectivity and a proliferation of security risks,
prominently botnet attacks. These attacks not only compromise the privacy
and functionality of 10T devices but also pose a substantial threat to the
overarching security of internet infrastructure. This thesis propounds a
cutting-edge hybrid deep learning approach, melding the spatial pattern
detection of Convolutional Neural Networks (CNNs) with the sequential
data interpretation capabilities of Long Short-Term Memory networks
(LSTMs). The amalgamation is crucial for addressing the nuanced
complexity of botnet traffic in 10T devices, making our methodology both

novel and critical.

The research utilizes the extensive N-BaloT dataset, reflecting the varied
traffic data intrinsic to loT devices, to finetune the model's capability to
differentiate between benign and adversarial patterns. Our model
incorporates temporal dynamics and device-specific characteristics often

neglected by conventional detection systems. By leveraging Principal



Component Analysis (PCA) with 16 components, the model maintains the

integrity of complex data while enhancing computational efficiency.

The CNN-LSTM maodel exhibits stellar performance, as evidenced by an
accuracy of 98.9%, representing the proportion of true positives and true
negatives among the total evaluated cases. Precision, or the reliability of
the model’s positive predictions, is recorded at 99%. The model's recall,
measuring the correct identification of actual positives, stands at a similar
mark, ensuring minimal threat omission. The F1-score, with an average of
99%, articulates the model's balanced precision-recall trade-off. These
metrics are not mere abstractions but are indicative of the model's
concreteness and responsiveness to the ever-evolving botnet strategies,

validated against contemporaneous studies.

The thesis advances the conversation by elucidating the research's
implications, acknowledging existing limitations, and charting potential
future explorations. It underscores the integration of adversarial learning to
counteract evolving cyber-attack strategies, the implementation of real-time
detection for proactive threat mitigation, the application of transfer learning
for enhanced scalability, and the pursuit of model interpretability for
greater transparency. Collectively, these avenues aim to fortify the loT

environment, ensuring it is secure, resilient, and trustworthy.
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