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Noting that:

· The 8x8 transform requires more operations than an IDCT.
· The 8x8 transform requires multiplications whereas the 4x4 transform is defined using shift operations.

· Separate scaling tables are used for each transform size.

· The quantization parameter is limited to value 12 and above for transforms larger than 4x4.

· Scaling between horizontal and vertical transforms adds complexity.

· The 8x8 transform does not reuse components of the 4x4 transform.

· The 8x8 transform is a very poor approximation of an IDCT.

· The 8x8 transform requires registers larger than 16 bits.

We recommend to:

· Modify the 8x8 transform such as to enable a fast shift implementation in 16 bits.
· Remove scaling between horizontal and vertical transforms.

· Harmonize scaling for each transform size.

· Remove the restriction of the quantization parameter value.

Notes:
· The 4x4 transform is not affected by the proposed changes.
· The scaling functions for 8x4, 4x8 and 8x8 transforms reuse functions defined for 2x2 and 4x4 DC transforms.

References

· JVT-D157: Joint FCD
Scaling
A single 1-D array of values is used for scaling. This array V has 32 entries:

V = { 10, 11, 11, 12, 13, 13, 14, 15, 16, 17, 18, 19, 20, 21, 23, 24, 25, 27, 29, 30, 32, 34, 36, 38, 40, 43, 45, 48, 51, 54, 57, 60 }

Scaling is performed as follows: for each coefficients an offset is computed according to the position i,j of a coefficient in the coefficient matrix.

offset(i,j) = ofst4[i] + ofst4[j], for 4x4 blocks

offset(i,j) = ofst8[i] + ofst4[j], for 8x4 blocks

offset(i,j) = ofst4[i] + ofst8[j], for 4x8 blocks

offset(i,j) = ofst8[i] + ofst8[j], for 8x8 blocks

where

ofst4 = { 0, 4, 0, 4 }

ofst8 = { 6, 5, 10, 5, 6, 5, 10, 5 }

The inverse transformation of a coefficient is done as follows:

For a 4x4 transform:

X = (x*V[2*(QP%6)+offset(i,j)])<<(QP/6)

For a 4x8 or 8x4 transform:

X = (x*V[2*(QP%6)+offset(i,j)])<<(QP/6-1) if QP >= 6

X = (x*V[2*(QP%6)+offset(i,j)+1])>>1 otherwise

For a 8x8 transform:

X = (x*V[2*(QP%6)+offset(i,j)])<<(QP/6-2) if QP >= 12

X = (x*V[2*(QP%6)+offset(i,j)+(1<<(1-QP/6))])>>(2-QP/6) otherwise

where x is the quantized coefficient and X the input to the transform.
Transform
The inverse transform is modified by changing the vector basis for the transform of size 8.

The vector basis for the transform of size 4 is unchanged. The vector basis used for the inverse transform of size 8 is
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which is an orthogonal basis.

The transform of size 8 is implemented as follows: (“in” is the input vector and “out” the output vector)

  a[0] = in[0] + in[4];

  a[4] = in[0] - in[4];

  a[2] = (in[2]>>1) - in[6];

  a[6] = in[2] + (in[6]>>1);

  b[0] = a[0] + a[6];

  b[2] = a[4] + a[2];

  b[4] = a[4] - a[2];

  b[6] = a[0] - a[6];

  a[1] = -in[3] + in[5] - in[7] - (in[7]>>1);

  a[3] = in[1] + in[7] - in[3] - (in[3]>>1);

  a[5] = -in[1] + in[7] + in[5] + (in[5]>>1);

  a[7] = in[3] + in[5] + in[1] + (in[1]>>1);

  b[1] = a[1] + (a[7]>>2);

  b[7] = -(a[1]>>2) + a[7];

  b[3] = a[3] + (a[5]>>2);

  b[5] = (a[3]>>2) - a[5];

  out[0] = b[0] + b[7];

  out[1] = b[2] + b[5];

  out[2] = b[4] + b[3];

  out[3] = b[6] + b[1];

  out[4] = b[6] - b[1];

  out[5] = b[4] - b[3];

  out[6] = b[2] - b[5];

  out[7] = b[0] - b[7];

Note that the first 8 lines replicate the process defined for the transform of size 4.
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Please send to:

JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA

Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.
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	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
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	Title
	
	

	Contribution number
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	Disclosure information – Submitting Organization/Person  (choose one box)
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	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,



	[image: image5.wmf]
	2.1
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.
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The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.
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	2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.
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	2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

	In the case of any box other than 2.0 above, please provide the following:
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	Any other remarks:
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The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation | Standard or Contribution.
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The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.
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