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ABSTRACT 
 

The rapid development of deep learning has ushered in a transformative era. This thesis will 
explore three important aspects in deep learning that require further research: data privacy, 
inference efficiency, and generalization ability. Firstly, the dependence of deep learning models on 
large amounts of data has raised concerns about data privacy. We will analyze potential 
vulnerabilities and discuss existing technologies, such as data publication algorithms with 
differential privacy and federated learning, to mitigate privacy risks. Secondly, the computational 
demands of deep learning models pose challenges for deployment on resource-constrained devices. 
We will investigate model compression methods based on sparsification. Lastly, we will explore 
the enhancement of neural network generalization through data augmentation. By addressing these 
key challenges, this paper aims to contribute to the responsible development and deployment of 
deep learning technologies, ensuring their effectiveness and ethical impact are carefully considered. 
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