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ABSTRACT

Effective training of neural networks requires much data. In the low-data regime,
parameters are underdetermined, and learnt networks generalise poorly. Data Augmentation
alleviates this by using existing data more effectively. However standard data augmentation
produces only limited plausible alternative data. Given there is potential to generate a much
broader set of augmentations, we design and train a generative model to do data augmentation.
The model, based on image conditional Generative Adversarial Networks, takes data from a
source domain and learns to take any data item and generalise it to generate other within-class
data items. As this generative process does not depend on the classes themselves, it can be
applied to novel unseen classes of data.

In this paper, based on the generative neural network, through the learning and processing
of MINIST dataset and face dataset, image generation models are built respectively to achieve
the task of random generation data expansion for specific image data.Firstly, it introduces the
background and research significance of this paper, and expounds the development of deep
learning and Gan, as well as the research status at home and abroad. At the same time, data
enhancement is introduced in detail. In addition, some related technologies or operation methods
used in this paper are introduced in detail: convolution algorithm, batch normalization, various
activation functions, network architecture, Gan model, etc.Secondly, the deep convolutional
generative advanced network (dcgan) of this paper is validated by tensorflow platform, which is
a deep learning framework. The comparative experiments show that the network can not only
generate high-quality images, but also increase the accuracy of network classification and
recognition trained by the generated images. In addition, the specific parameters are adjusted and
optimized to reduce the loss function curve of dcgan network in the training process to produce
large fluctuation or discrete situation.

Gan has the ability to generate a large number of sample data. For random input, it can
generate a variety of forms of data. It can solve the problem of insufficient data and samples with
specific requirements in practical applications. It is of great significance to the development of
deep learning and artificial intelligence.
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