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Introduction

Item 22 of the errata in [1] describes situations where reconstructing the DC coefficient from the quantized level appears to require intermediates exceeding 16-bits. A straightforward implementation may exceed 16-bits calculating the DC luma when QP is less than 12 or the DC chroma when QP is less than 6.    We present methods for calculating the DC coefficient with intermediates not exceeding 16-bits.    
Current Text

The relevant text is given in sections 8.5.6 and 8.5.7 primarily by equations 8-256 and 8-259.  These equations are repeated below.
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The text limits the values of dcYij and dcCij but the intermediates appear to require more bits due to the right shifts present in these equations.   

16-bit Calculation 

To compute the DC coefficients when QPY<12 or QPC<6with 16-bit intermediates we represent the value f as a multiple of a power of 2 plus a remainder. 
For DC luma , the remainder is chosen such that it has the same sign as the level.

Given a level f, define quotient q by: 
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Define remainder r by 
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The values of f, q and r satisfy:
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Letting L=LevelScale(QPY%6,0,0), equation 8-256 can be rewritten as:
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The expressions in square brackets have the same sign, or are zero, and sum to give a result which has 16-bit dynamic range therefore the first expression has 16-bit dynamic range.  The value L is at most 18 and the value r has absolute value less than 4 therefore all intermediates of the second expression have 16-bit dynamic range (much less).  Using the quotient and remainder decomposition of f, this last expression for dcY can be computed with intermediates having 16-bit dynamic range.

For DC chroma, there is no rounding offset prior to the left shift making analysis simpler.

Given level f, define quotient q and remainder r by:
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The values of f, q and r satisfy:
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Letting L=LevelScale(QPC%6,0,0), equation 8-259 can be rewritten as:


[image: image10.wmf][

]

[

]

1

L)

*

(r

L

*

q

dcC

1

L)

 

*

r)

1)

(q

 

((

dcC

1

L)

 

*

f

 

(

dcC

>>

+

=

>>

+

<<

=

>>

=


As with dcY, this last expression allows dcC to be computed using 16-bit intermediates.
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