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ABSTRACT

This research investigates the latest applications and optimization tech-
niques of deep neural networks in the field of image recognition. Through
an in-depth analysis of Convolutional Neural Networks (CNNs), Recurrent
Neural Networks (RNNs), and Generative Adversarial Networks (GANs),
we propose a novel hybrid model architecture that significantly improves the
accuracy and efficiency of image recognition tasks.

Our study begins with a comprehensive review of traditional image
recognition methods and the evolution of deep learning techniques. We then
focus on the design and implementation of our proposed hybrid model, which
combines the strengths of CNNs, RNNs, and attention mechanisms. Exten-
sive experiments were conducted on benchmark datasets, demonstrating that
our model outperforms existing state-of-the-art methods in terms of accu-
racy, computational efficiency, and generalization capability.

Furthermore, this thesis explores the potential and challenges of apply-
ing neural networks in real-world scenarios, including medical image analysis,
autonomous driving, and security systems. We provide case studies that il-
lustrate the practical implications of our research and discuss the ethical
considerations associated with deploying these technologies.

Finally, we conclude by summarizing our main contributions, acknowl-
edging the limitations of our approach, and proposing directions for future
research. This work not only advances the theoretical understanding of deep
neural networks but also provides practical insights for their application in

various domains of image recognition.

Key words: Deep Learning; Neural Networks; Image Recognition; Convolu-
tional Neural Networks; Hybrid Models; Transfer Learning; Attention Mech-
anisms; Computer Vision
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Figure 1-1: Example pictures
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