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Abstract 
Deep learning has become a major breakthrough in artificial intelligence and achieved amazing 
success on solving grand challenges in many fields including computer vision. Its success benefits 
from big training data and super parallel computational power emerging in recent years, as well as 
advanced model design and training strategies. In this talk, I will try to introduce deep learning and 
explain the magic behind it with layman terms, assuming the audience is not limited to computer 
vision or machine learning people. Through concrete examples of computer vision applications, I 
will illustrate four key points about deep learning. (1) Different than traditional pattern recognition 
systems, which heavily rely on manually designed features, deep learning automatically learns 
hierarchical feature representations from data and disentangles hidden factors of input data through 
multi-level nonlinear mappings. (2) Different than existing pattern recognition systems which 
sequentially design or training their key components, deep learning is able to jointly optimize all the 
components and crate synergy through close interactions among them. (3) While most machine 
learning tools can be approximated with neural networks with shallow structures, for some tasks, 
the expressive power of deep models increases exponentially as their architectures go deep. (4) 
Benefitting the large learning capacity of deep models, we also recast some classical computer 
vision challenges as high-dimensional data transform problems and solve them from new 
perspectives.  Some open questions related to deep learning will also be discussed in the end. 
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