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Research on Deep Learning Image Reconstruction Method
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Abstract : Image reconstruction is the process of restoring a clear image from observations with degraded
quality, which is essentially a problem of incomplete information. Traditional deep learning methods are
effective but often lose texture details in pursuit of pixel accuracy, resulting in smooth and textureless
images. Vector quantization technology brings new ideas to solve this problem. Its essence is to
represent an image as a series of discrete and representative feature symbols to construct a symbol
library containing the basic laws of natural images. Under the guidance of this library, semantic
reasoning and detail generation can be carried out to complete the image reconstruction work. This
paper mainly studies the theoretical basis behind this method. Firstly, it puts forward how vector
quantization applies strong prior knowledge to the reconstruction solution space. Then, it analyzes
the principle and mechanism of the generative reconstruction model based on the vector quantization
autoencoder, and discusses the advantages of probabilistic modeling in the discrete symbol space.
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