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The goal of the comparison is to summarize the state-of-the-art techniques of deep learning which is boosted
with modern GPUs. Deep learning, which is also known as deep structured learning or hierarchical learning,
is a branch of machine learning based on a set of algorithms that attempt to model high-level abstractions in
data by using multiple processing layers composed of multiple non-linear transformations. Deep learning is
part of a broader family of machine learning methods based on learning representations of data. The repre-
sentations are inspired by advances in neuroscience and are loosely based on interpretation of information
processing and communication patterns in a nervous system, such as neural coding which attempts to de-
fine a relationship between various stimuli and associated neuronal responses in the brain. In this paper, a
brief history of deep learning research is discussed first. Then, different deep learning models such as deep
neural networks, convolutional deep neural networks, deep belief networks and recurrent neural networks
are analyzed to summarize major work reported in the deep learning literature. Then we discuss the general
deep learning system architecture including hardware layer and software middleware. In this architecture
GPU subsystem is widely used to accelerate computation and its architecture is especially discussed. To show
the performance of the deep learning system with GPU acceleration, we choose various deep learning mod-
els, compare their performances with/without GPU and list various acceleration rates. Various deep learning
models have been applied to fields like computer vision, automatic speech recognition, natural language pro-
cessing, audio recognition and bioinformatics. Selected applications are reviewed to show state-of-the-art
results on various tasks. Finally, future directions of deep learning are discussed.
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