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Summary

In this document, we present a proposal to assist with the low bitrate transmission of sequences containing frequent motion or camera pans.  Currently, the encoder is forced to make a coding decision between sending both DCT difference info and motion vectors or nothing at all.  In the event that only motion vector data needs to be sent, the MCBPC and CBPY fields still must be encoded, wasting three bits per occurrence.  By defining one additional use for the COD field, and applying a variable length code that allows COD codewords of lengths 1 and 2, we can avoid the previously mentioned 3-bit penalty.  As a caveat, this method is shown only to be effective for sequences containing a large amount of motion or camera movement.  However, it could easily be made to activate adaptively in the encoder and decoder based on the percentage of coded blocks. 



Syntax

The syntax for this technique is very simple.  A codeword distribution for the COD field was chosen after obtaining some empirical pdfs from the existing UBC encoder.  The codeword distribution is as shown in Figure 1.  As mentioned previously, they are weighted to favor efficiency in images with a large amount of motion, assigning a length 2 codeword to coding nothing at all.



Table 1:  COD Codeword Distribution

Extended COD�Code ��0 (Code Motion Vectors and DCT)�1��1 (Code Nothing)�01��2 (Code Motion Vectors only)�00��

Figures 1 a-c, on the following page, show the encoding flow with the use of the extended COD syntax.  The figures show that the encoding process remains the same for a COD of 0 and 1, but slightly different for the new COD value of 2.  

Results

The results of the modified syntax demonstrated in Figure 1 below are shown in Tables 2 and 3.  The results shown were obtained by running the UBC encoder both with and without the extended COD syntax in the default mode (P frames only) and comparing the resulting file sizes for 33 P frames (and the initial I-frame).  A second set of data was obtained by running the coders in rate controlled mode.  These results are shown in Table 3.  It is easily apparent that this technique results in savings only when the encoded sequence involves a lot of motion or camera movement, as in the coastguard and foreman sequences.
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Table 2: Simulation Results, UBC Coder, Default Mode (step size = 13), No Rate Control

Sequence�Normal COD File Size (Bytes)�Normal COD SNR (dB)�Extended COD File Size (Bytes)�Extended COD SNR (dB)�Size Difference��Coastguard�29243�29.29�29180�29.29�-0.22 %��Foreman�21360�30.83�21252�30.83�-0.51 %��Silent�10707�30.90�10916�30.90�+1.95 %��Carphone�12432�31.82�12450�31.82�+0.14 %��Suzie�12663�33.00�12651�33.00�-0.09 %��

Table 3: Simulation Results, UBC Coder, Rate Control at 20 kbps

Sequence�P-Frames Coded�SNR (dB)�File Size (Bytes)

���Normal COD�Extended COD�Normal COD�Extended COD�Normal COD�Extended COD��Coastguard�19�20�25.56�25.56�8586�8541��Foreman�21�21�27.40�27.50�8563�8616��Silent�25�25�30.34�30.27�8448�8456��Carphone�25�25�30.71�30.68�8463�8496��Suzie�24�24�31.77�31.80�8419�8432��

A remark should to be made regarding the omission of the MCBPC field when coding only Motion Vectors.  This is done in anticipation that a decision can be made ahead of time to always send either one or four vectors when only motion vectors are being encoded.  Annex F can work as intended when coding both motion vectors and the DCT residual.

Though the gain from this enhancement appears small, it can be achieved with a nominal increase in complexity.   Furthermore, it seems to be especially advantageous in the rate controlled mode; this fact makes the addition of the extended COD even more appealing.  Therefore, we recommend that it be made an option for the H.263++ standard.   

















 








