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Introduction


There is a proposal (LBC-96-295) to include a new VLC for INTRA DCT coefficients.  This document assumes that such a VLC is available.  It describes a method where this INTRA VLC may be used also for INTER coding.


For INTRA blocks, The INTRA VLC is used.


For INTER blocks, either the INTER or INTRA VLC may be used according to the procedure described below.





How the INTRA VLC is constructed.


The idea behind that INTRA VLC is to use the same codewords as in the INTER VLC (from H.263) but with different interpretation of LEVEL and RUN.  The INTRA VLC is better suited in cases where there are many and/or large coefficients.


The present INTRA VLC is a slight modification of the INTRA VLC described in the MPEG4 VM 4.0.  The idea is not only to keep the same codewords, but also define the INTRA VLC so that codewords have the same value for LAST (0 or 1) in both the INTER and INTRA tables.


The new INTRA tables is therefore produced by "reshuffling" the meaning of the codewords with the same value of LAST.  Furthermore, for an event with large LEVEL the INTRA table use a codeword which in the INTER table have large RUN - see the "arrow" in the figure below.  (The reason for this will be explained below).
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Encoder action.


The encoder will use the INTRA VLC table for coding a INTER block if the following two criteria are satisfied:


The INTRA VLC result in fewer bits than the INTER VLC.


If the coefficients are coded with the INTRA VLC table, but the decoder assumes that the INTER VLC is used, coefficients outside the 64 coefficients of a 8x8 block are addressed.


With many large coefficients, this will easily happen due to the way the INTRA VLC was produced (see above).





Decoder action


The decoder first receive all coefficient codes of a block.


The codewords are then interpreted assuming that INTER VLC is used.  If the addressing of coefficients stay inside the 64 coefficients of a block, the decoding is finished.


If coefficients outside the block are addressed, interpret the codewords according to the INTRA VLC.








Results


For "normal" sequences and QP values, there is practically no gain.  This is mainly because we optimised VLC tables for these situations.  However, in cases where the prediction is poor - for instance because of low frame rate - and/or low QP value, it may often be better to use the INTRA VLC also for INTER blocks.  I have made some simulations with 5 frames/s and for the QCIF sequences and QP values shown.  The gains in bitrates (%) are listed in the table below.  


RD curves based on the same data are also included.





Sequence�
QP=2�
QP=4�
QP=6�
QP=10�
QP=15�
�
Silent voice(QCIF)�
-11.6%�
-7.0%�
-4.5%�
-1.7%�
-0.5%�
�
Foreman(QCIF)�
-9.3%�
-5.8%�
-3.7%�
-1.5%�
-0.4%�
�
News(QCIF)�
-11.9%�
-7.9%�
-5.8%�
-3.5%�
-2.4%�
�
Hall monitor(QCIF)�
-11.5%�
-11.2%�
-8.6%�
-5.0%�
-2.4%�
�



Conclusion.


If it is decided to include a special VLC for coding of coefficient data for INTRA blocks, it is proposed that the described method is included as an option to H.263+.  The benefit is better coding efficiency when the prediction is poor and/or for low values of the quantization parameter.
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