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1.  Introduction


On H263+ DRAFT, there  are no actual solutions for drastically changing QUANT from one MBK


(macroblock) to next MBK. Slice Structure Mode and SQUANT can change QUANT only between different Slices. And they are not suitable for arbitrary  shape but for rectangular shape. Under such a restriction, optimum rate control  suitable for attractive region is very difficult, based on change of QUANT. In order to communicate  human expression to each other with H263+  at very low bitrate less than 16 kbps, specific region such as face must be finely coded and other parts would be roughly coded, even if using SQCIF format. In order to realize these operations, control of QUANT with 5 bits is a very simple way.  





2. Proposed  Scheme


   Use one of reserved bits of PLUSPTYPE (Bit 14 to Bit 17) to  switch DQUANT/QUANT as follows.


              0 ==> DQUANT      


              1 ==> QUANT(5 bits)     


2.1 Merits


  For a frame rate more than 5 frame/s, subjective quality at less than 16kbps will  be  improved.  And in some cases, objective quality is also improved. 





2.2 Demerits


  One reserved bit will be occupied.





2.3 Study 


   For example, in a face region we use QUANT=16, and for other backgrounds we use QUANT=31. Then remarkable discontinuity of QUANT value occurs within one GOB or slice. But  DQUANT in H.263 cannot represent such a drastic change between two consecutive  macroblocks. 


  Syntactically, slices could form arbitrary shape, but it will take a number of  bits to do so because of SSC (Slice Start Code)s. So using a lot of slices for one region is not a practical way when coding at very low bitrate.  





3. Simulation  Results


For every picture of two CIF sequences (Carphone, Mother&Daughter), we can extract  head regions like Fig.1. Using such information, we have tried to encode  QCIF sequences according to the specification as shown by Table 1.  Fig.2 shows  a  macroblock  pattern of  QSCALE in one frame  when using  proposed scheme  with  region-based quantization  (RQ) at 9.6kbps and 5 fps.   Simulations show that our proposed scheme (H263+ with RQ)  has  resulted  in improvement of objective quality of  face regions in  Y-SNR by around 1dB at 9600bps (Fig.3 to Fig.6) , and  about 2dB  at 16kbps  (Fig.7 to Fig.10),  as  compared  with H263+ ONLY.  Where,  SNR_O_Y/B/R   in  each  figure  (Fig.3 to Fig.10)   indicate  signal-to-noise ratios of  Y/B/R  components  only  for  face regions , each of  which  is composed of sets of macroblocks.  Videotapes  show that  subjective quality of  face regions  was seen to improve.











Conclusion 


   We  proposed a simple scheme which  can describe drastic change of  QUANT between two consecutive macroblocks.  This is effective for  adaptive rate control  which  leads to raising  up SNR of specific regions  at  very low bitrate less than 16kbps.  
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