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Summary

This contribution describes an extension of bitrate adjustment possibilities besides Dquant. It works on picture level while affecting coefficients on 4x4 block level. Subjective picture quality is maintained by taking advantage of masking effects.

Introduction

Quantization has the strongest impact on the generated bitrate and picture quality. Changing quantization on picture level for bit rate adjustment leads to a rather big change in data rate. Fine adjustments could be done with Dquant, however there is a costly signaling overhead required. Moreover, adjustment can only be done on MB by MB basis. All coefficients of the 16x16 MB are similarly affected. This directly leads to a demand to perform a finer adjustment with significantly reduced signaling overhead. 

The introduced algorithm allows for a much smoother adjustment on a 4x4 block basis. As a side effect the algorithm gets rid of small, isolated coefficients. Modification of the parameters for the introduced algorithm on picture level enables adaptation to the content as well as minimizes signaling overhead.

Description
Depending on the LEVEL of the DC coefficient of a 4x4 block (INTRA prediction is taken into account) the decision is made to use a slightly modified quantizer. If these LEVEL indicates a very bright or very dark portion of the picture masking effects can be exploited. Proper adjustment of the “brightness” and “darkness” parameters preserves picture quality. Both parameters should be adjustable on picture level.

The formula for quantization is supplemented by a term to generate a dead-zone-quantizer. The range of the dead zone should be made adjustable on picture level according to the requirements of the application/channel.

The new quantizer is utilized for all AC coefficients of the appropriate 4x4 block indicated by the LEVEL of the related DC coefficient. 

Only minor complexity is needed. Smooth adjustment of bitrate is possible without noticeable signaling overhead. Depending on the parameter settings degradation of subjective picture quality is avoided by exploiting masking effects. 

Parameters

All three parameters can be transmitted within the picture header. The parameter quant_zone modifies the range of the dead zone. Quant_zone equal zero means quantization as it is now.

The parameters for brightness and darkness are only present, if quant_zone indicates utilizing of the algorithm.

Results

First experiments for INTRA coding showed promising results. The sequence “Paris” was used with QP 20. No visible degradation is noticeable whereas the PSNR dropped about 1,5dB (the pictures will be provided for examination). The bitrate was reduced about 6%. This corresponds to half of a quantizer step size. 
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