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Introduction : image compression

Image compression is a must to reduce the storage space and provide an
economic solution to a wide range of image storage and transmission systems.
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Introduction : Pipeline
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Introduction : formulation

Rate-Distortion curve

Loss = argmin [R(z) + λ D(X, Y)]

• X: the original image;

• Z: the latent image;

• Y: the reconstructed image;

• R(): the entropy of the latent image;

• D(): the distortion between two images.
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Introduction: JPEG
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Pros & Cons: Simple but often with artifact (e.g., blocking)
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Introduction: JPEG 2000
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Introduction: deep neural networks

0101011...110000
Bitstream

Encoding Network Quantization Decoding Network

Entropy Network

CABAC

probability



International Conference on Image Processing ICIP-2018October 9, 2018 10

Deep Neural Network

• Pros: end-to-end training; adaptively learn an effective encoder-
decoder from a large amount of image data and in a larger context to
represent more complex image structures; reduce the visual artifacts
in the decompressed image.

• Cons: time-consuming, uniform quantization

Introduction: deep neural networks
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Proposed Method: formulation

Formulation
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Proposed Method: network architecture
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Proposed Method: loss function

Loss function
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Proposed Method: alternative network and quantizer training

With the encoder, we have:

z: the latent image feature

The probability density function (PDF) of z, denoted by P(z):



International Conference on Image Processing ICIP-2018October 9, 2018 15

Proposed Method: alternative network and quantizer training

The optimal quantizer:

quantized values zq:

decision boundaries bq:
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Proposed Method: alternative network and quantizer training

Fine-tune the network with the updated quantizer:

Updated PDF of z:

Updated latent image feature z:
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Proposed Method: entropy network
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Experimental results: Kodak dataset
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Experimental results: McMaster dataset
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Experimental results: BSD300 dataset
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Experimental results: visual examples
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Experimental results: visual examples

(a) original (b) JPEG (c) JPEG 2000 (d) Uniform (e) Proposed
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Conclusions

• We presented an iterative non-uniform quantization
scheme for deep image compression network.

• The quantizer and the encoder-decoder network are
updated alternatively.

• Compared with previous deep compressors, our method
exhibits better PSNR based rate-distortion curves, as well
as better visual quality.
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