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1. Extended Coefficient Values


We propose the use of a new bitstream syntax that could be used to transmit quantized coefficients outside the range [-127, 127].  This syntax would be useful when the video sequence is coded at very high fidelity (i.e. at quantizer values of 1 or 2), due to either a high bit rate or an extremely static scene.





When the quantizer step size is extremely small, it is possible that several AC coefficients within a block could be quantized to a magnitude in excess of 127, and therefore could not be represented within the current H.263 syntax..  When this situation arises, the encoder has only two options available to it:





It may clip the out-of-bounds coefficients to within the representable range, in essence ignoring the problem.  This option will lead to very noticeable blocking artifacts in the decoded image.


It may attempt to re-quantize the block with a larger quantizer step size.  However, because changes to the step size are limited by the maximum value of DQUANT (2), it is conceivable that situations could arise where it would be impossible to change the step size enough to bring the quantized  coefficient values within the representable range.  Furthermore, this re-coding of macroblocks could pose an undue computational burden on the encoder, and would result in having some macroblocks in the decoded image appear blurrier than others.





This proposal would eliminate these potential problems by allowing for these large or “extended” coefficient values to be coded without any distortion (other than that introduced by the quantization step itself).





We propose that the syntax be changed as follows:  After the ESCAPE code (0000 011) is encountered, the following 7 bits are decoded as per H.263, i.e. 1 bit is decoded as the LAST bit, and the next 6 bits are decoded as the RUN length.  The next 8 bits are decoded as the LEVEL as per H.263 unless the bit pattern is 0111 1111 (which would normally decode to a LEVEL of 127).  When this bit pattern is encountered, it is assumed that the next 13 bits are an EXTENDED LEVEL, and should be decoded to a value in the range [-2047, 2047].  Because of start-code emulation problems, it may be necessary to break this 13 bit EXTENDED LEVEL code into two segments, separated by a “1” bit.
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