Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG

(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6)

3rd Meeting: Fairfax, Virginia, USA, 6-10 May, 2002
Document:  JVT-C163
Filename: JVT-C163.doc

Title:
Average bit rate concept for VBR transmission

Status:
Input Document to JVT.

Purpose:
Proposal

Author(s) or
Contact(s):
Thierry Fautier (Philips Semiconductors) et al.

Philips France

51, rue Carnot  B.P. 301

92156 Suresnes Cedex  France

Tel:
Email:

(33 1) 47 28 35 76/57
 
thierry.fautier@philips.com

Source:
Philips France

_____________________________
1. Background

This document introduces the concept of ‘Average bit rate concept for VBR transmission’, which today does not exist either in AVC, nor MPEG2.

It is expected that SW based implementation of  AVC will be deployed in different applications : 

· in mobile phone with RISC/DSP based implementation ,  

· in advanced consumer decoder based on Media processor, or 

· in PC implementation with Pentium processor.

For all those implementations, the processor load is very much depending on the input bit rate.

We discuss a method of  defining average bitrate in order to bound it for each level and thus make sure that SW based decoder implementation can be deployed for AVC.

2.  MPEG2 video situation

In current MPEG2 broadcast or storage applications, VBR is used, and as a rule of thumb the maximum bit rate is about twice the average bit rate of the transmission or storage.

In MPEG2 video, for VBR transmission, the bitrate is not defined as MPEG2 did not define the average bitrate. 

This was at that time not too much of an issue, as decoder products at that time where HW based implementation, not very sensitive to input bitrate.

On SW side, we have today no proof that state of the art PC (with 2Ghz pentium) is able handle the 15 Mbits compliance test streams, running under a windows application. 

3. Position of the problem 

For CBR transmission the average bitrate is equal to maximum bitrate.

For VBR transmission, maximum bitrate is defined but no reference so far exists to define the average bitrate.

In SW based decoding the decoder is very much sensitive to input bitrate, mostly on VLC decoding, but also on the amount of non zero coefficients to be handled.

We estimate that a too high  bitrate  can have a major impact on the cost of a SW based  decoder.  One could have for instance either have to increase the clock speed of the processor, thus increasing the costs of the device, or use HW accelerators, which would also increase the cost of the device but also decrease its capability to support other standards (like good old MPEG2) or future upgrades (like JVT extensions). 

We believe that it is possible to limit the average bit rate of the VBR transmission, so that video quality will not be affected, which needs of course to be validated by an extensive set of simulations.

4. Proposal

We propose to define the ‘Average bit rate’ over a TBD time period as the average amounts of bits entering the VBV buffer over TBD time period.

This has to be linked to the HRD buffer model.

On suggestion is to define the time period over the encoder regulation horizon, which could be GOP length. 

We propose to define for each levels following information :

· maximum average rate

· maximum peak bit rate

· maximum HRD buffer size.

As a reference we provide the maximum bitrate,  not specified by the standard, but used in current commercial MPEG2 applications.

Profile in MPEG2
level
Application 
Max used peak bitrate 
Max buffer

Main
SIF
VCD
1.2 Mbits/s
0.5 Mbits

Main 
ITU-R 601
STB, DVD
10Mbits/s
1.75 Mbits

Main 
HD TV (ATSC/DVB)
HD 
25Mbits/s
10 Mbits

The proposal is based on following assumptions :

· AVC can in average compress twice more than MPEG2 for same resolution. 

· The ratio between average and peak in VBR coding should be bellow factor 2

Based on those assumptions, we provide in bellow table recommendation we want to include in profile definition, to be validated by video simulations. 

It has to be noted that as we want to limit the average bitrate, we provide a significant larger (compressed) buffer size compared to MPEG2. This should be negligible in decoder implementation, as memory density for H26L should be above 128Mbits for CCIR (3% of memory usage) and 512Mbits for HD (3% of memory usage).

Profile in AVC
level
Max average
Max peak
Max buffer

Base line
SIF
 0.6 Mbits/s
1.2 Mbits/s
1 Mbits

Main 
ITU-R 601
 5 Mbits/s
10 Mbits/s
4 Mbits

Main 
HD TV (ATSC/DVB)
12 Mbits/s
25 Mbits/s
16 Mbits

5. Impact on the standard

We recommend that the profile/level limits all the described parameters to the mentioned value, but in the syntax, the bitrate field  can either be the true one computed by encoder, or undefined (0xffff) meaning it can not go above the value defined by the profile/level.
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