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_____________________________
Abstract

A framework for standardization of memory compression is proposed.  A purpose of our contribution is to discuss how to standardize memory compression.  The memory compression can reduce bandwidth of memory access; however, most of memory compressions depend on own hardware architectures and the process of memory compression causes the degradation of coding efficiency and the increase of computational complexity for the most of software video codec.  This contribution does not propose a common memory compression algorithm and proposes a framework of memory compression.  Since the essence of conformance point is the lossy process, a bitstream format and a bitrate are not specified; a specification of distortion and a system to control distortion are specified in this framework.  The purpose of this framework is to introduce arbitrary memory compression into the encoder and the decoder.
1 A framework for standardization of memory compression

Figure 1 shows an example of video decoder block diagram including memory compression.  Before DPB (Decoded Picture Buffer), decoded image is compressed and after DPB, compressed image is decompressed.  A purpose of memory compression is to reduce bandwidth of memory access to DPB.  Although this technology has been introduced into some practical hardware products, it is unknown that some memory compression has been introduced into international video coding standard.
At this time, the standardization of memory compression has been investigated on TE2 [1] of JCT-VC and we should discuss how to standardize the memory compression.

Generally, video coding algorithm has two parts of lossy and lossless coding and controls the bitrate and the distortion.  Most of video coding standards specify the bitstream format and constrain the bitrate by using some virtual buffer model.  

Especially, the bitstream format of memory compression is very important to reduce the memory bandwidth.  However it depends on individual hardware architecture and it seems to be very difficult to define a common bitstream format.  In addition, the memory compressed bitstream must be decoded by using memory compression.  The architecture of the decoder might not be the same as that of the encoder.

Usually, the decoding process is specified by the standard; however, the encoding process of memory compression might be specified by the standard, because the encoding process is included into the coding loop.  However, it might not be easy to define the encoding process generally.


[image: image2]
Figure 1  an example decoder including memory compression
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Figure 2  an example of proposed framework of memory compression

From the viewpoint of the conformance point, even if the lossless process is not specified by the standard, the conformance between the encoder and the decoder can be shown, because memory compression includes both encoding and decoding process.  As a result, the lossy process is a technical essence of maintaining the conformance between the encoder and the decoder.

Since the standard should define the minimum specification generally, the standardization of memory compression should not define the bitrate, should define the distortion.  In this contribution, we suggest that the standardization of memory compression should decide a specification of the distortion and a system to control the distortion.  Then the standard does not need to specify any encoding process and any common format.

Figure 2 is an example of our proposed framework.  For example, the precision of pixels is constrained before prediction process and the prediction process use only high 7-bit and don’t use low 1-bit when the bit-depth of pixel is 8-bit.  Under the condition that all pixels of high 7-bit in the slice are lossless, arbitrary memory compression algorithms will be able to be introduced into the encoder and the decoder.

In this case, the definition of the distortion is the pixel precision and the system to control the distortion is the precision information slice by slice.  This is only one example.

2 Conclusion
In this contribution, a framework for standardization of memory compression has been proposed.  We suggest that we should discuss this topic in Adhoc Group continuously.

3 Reference
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