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Corrections

The following are proposed corrections to JVT-D017d0.doc.  The text is copied from the document, then the corrections are marked with ‘track changes’ enabled

7.3.6.3
 Residual data syntax

	residual( mb_mode ) {
	Category
	Descriptor

	
if( mb_mode = = MBintra16x16 )
	
	

	

residual_4x4block_cavlc( intra16x16DC, 16 )
	
	

	
for( i8x8=0; i8x8<4; i8x8++ )  /* each luma 8x8 block */
	
	

	

for( i4x4=0; i4x4<4; i4x4++ )  /* each 4x4 sub-block of block */
	
	

	


if( coded_block_pattern & ( 1 << i8x8 ) )
	
	

	



if( mb_mode = = MBintra16x16 )
	
	

	




residual_4x4block_cavlc( intra16x16AC, 16 )
	
	

	



else
	
	

	




residual_4x4block_cavlc( luma, 16 )
	
	

	
if( coded_block_pattern & 0x30 )  /* chroma DC residual coded */
	
	

	

for( iCbCr=0; iCbCr<2; iCbCr++ )
	
	

	


residual_4x4block_cavlc( chromaDC, 4 )
	
	

	
if( coded_block_pattern & 0x20 )  /* chroma AC residual coded */
	
	

	

for( iCbCr=0; iCbCr<2; iCbCr++ )
	
	

	


for( i4x4=0; i4x4<4; i4x4++ )
	
	

	



residual_4x4block_cavlc( chromaAC, 16 )
	
	

	}
	
	


7.3.6.4
Residual 4x4 block CAVLC syntax

	residual_4x4block_cavlc( block_mode, max_numcoeff ) {
	
	

	
numcoeff_trailingones
	5 | 6
	ce(v)

	
if( trailingones )
	
	

	

for( i=trailingones-1; i>=0; i-- )
	
	

	


trailingones_sign[ i ]
	5 | 6
	u(1)

	
if( numcoeff_trailingones ) {
	
	

	

for( i=numcoeff-1; i>=0; i-- ) {
	
	

	


luma_level[ i ]
	5 | 6
	ce(v)

	

}
	
	

	

if( numcoeff_trailingones < max_numcoeff ) {
	
	

	


totalzeros
	5 | 6
	ce(v)

	


i = numcoeff_trailingones - 1
	
	

	


zerosleft = totalzeros
	
	

	


if( i > 0 && zerosleft > 0 ) {
	
	

	



do {
	
	

	




run_before[ i ]
	5 | 6
	ce(v)

	




zerosleft -= runbefore[ i ]
	
	

	




i--
	
	

	



} while ( zerosleft != 0  &&  i != 0 )
	
	

	



runbefore[ i ] = zerosleft
	
	

	


}
	
	

	

}
	
	

	
}
	
	

	}
	
	


9.7.3.1.1
Table selection

Table 10-10 – Calculation of N for Num-VLCN

	Upper block (NU)
	Left block (NL)
	N

	X
	X
	(NL+NU)/2

	X
	
	NU

	
	X
	NL

	
	
	0


0 <= N < 2 : Num-VLC0

2 <= N < 4 : Num-VLC1

4 <= N < 8 : Num-VLC2

N >= 8 : 6 bit FLC xxxxyy, as follows:

10.1.6.2
Decoding of level information

	Lev-VLC4

	Code no
	Code no
	Code no

	0-15
	1xxxx
	±1 to ±8

	16-31
	01xxxx
	±9 to ±16

	..
	..
	..

	224-239
	000000000000001xxxx
	113 to 120

	240 ->
	0000000000000001xxxxxxxxxxxx
	±121 ->


Normally levels to be coded take values ± 1, ± 2 etc. However, for the first coefficient to be decoded (after T1s)  if T1s < 3, levels to be decoded take values ± 2, ± 3 etc (Level’).  Since the first coefficient is always decoded with Lev-VLC0 or Lev-VLC1, these levels starting at ± 2 are only applicable to Lev-VLC0 and Lev-VLC1.

Clarifications
The following is a proposed clarification to the table selection in the “Num-trail” section (Number of coefficients and trailing ones).
9.7.3.1.1
Table selection

For all elements, except chroma DC, a choice between three tables and one FLC is made.  Selection is done as follows:  N is calculated based on the number of coefficients in the block above and to the left of the current block: NU and NL. In the table below, X means that the block is available in the same slice.  The block’s coding mode is not taken into account when determining availability.  When finding the block above and to the left for a block of Intra16x16 DC coefficients, the location of the block is assumed to be (0,0), i.e. the upper left corner of the macroblock.
Improvements
The tables used for CAVLC have been updated in a semi-structured manner such that each entry can be stored as a 4 bit codeword + 4 bit for length (or less). This means that even the simplest implementation need only 410 bytes to implement CAVLC.  The tables were also re-trained with focus on the QP range 16-28 instead of 0-28. This provided up to 1% compression improvements in this range, with little change for the low QP range.  See JVT-D036.xls for detailed results. All tables were updated, except the structured tables for level coding.  In JVT-D034 UBVideo proposes an improvement and simplification to the level coding.  JVT-D036.xls also contains cross-verification results obtained with this modification
These tables also correct the following errors in JVT-D017d0:

· NumVLC-ChromaDC table: missing row for NumCoeff = 0

· TotalZeros: missing row for TotalZeros = 0

The suggested new tables are as follows.  The format is code followed by length.
Table 1: Num-VLC0 (4+4 bit code/length)  

	NumCoef\T1s
	0
	1
	2
	3

	0
	   1 1
	-
	-
	-

	1
	0101 6
	  01 2
	-
	-

	2
	0111 8
	0100 6
	0001 3
	-

	3
	0111 9
	0110 8
	0101 7
	0011 5

	4
	0111 10
	0110 9
	0101 8
	0011 6

	5
	0111 11
	0110 10
	0101 9
	0100 7

	6
	1111 13
	0110 11
	0101 10
	0100 8

	7
	1011 13
	1110 13
	0101 11
	0100 9

	8
	1000 13
	1010 13
	1101 13
	0100 10

	9
	1111 14
	1110 14
	1001 13
	0100 11

	10
	1011 14
	1010 14
	1101 14
	1100 13

	11
	1111 15
	1110 15
	1001 14
	1100 14

	12
	1011 15
	1010 15
	1101 15
	1000 14

	13
	1111 16
	0001 15
	1001 15
	1100 15

	14
	1011 16
	1110 16
	1101 16
	1000 15

	15
	0111 16
	1010 16
	1001 16
	1100 16

	16
	0100 16
	0110 16
	0101 16
	1000 16


Table 2: Num-VLC1 (4+4 bit code/length)

	NumCoeff\T1s
	0
	1
	2
	3

	0
	  11 2
	-
	-
	-

	1
	1011 6
	  10 2
	-
	-

	2
	0111 6
	0111 5
	 011 3
	-

	3
	0111 7
	1010 6
	1001 6
	0101 4

	4
	0111 8
	0110 6
	0101 6
	0100 4

	5
	0100 8
	0110 7
	0101 7
	0110 5

	6
	0111 9
	0110 8
	0101 8
	1000 6

	7
	1111 11
	0110 9
	0101 9
	0100 6

	8
	1011 11
	1110 11
	1101 11
	0100 7

	9
	1111 12
	1010 11
	1001 11
	0100 9

	10
	1011 12
	1110 12
	1101 12
	1100 11

	11
	1000 12
	1010 12
	1001 12
	1000 11

	12
	1111 13
	1110 13
	1101 13
	1100 12

	13
	1011 13
	1010 13
	1001 13
	1100 13

	14
	0111 13
	1011 14
	0110 13
	1000 13

	15
	1001 14
	1000 14
	1010 14
	0001 13

	16
	0111 14
	0110 14
	0101 14
	0100 14


Table 3: Num-VLC2 (4+4 bit code/length)

	NumCoeff\T1s
	0
	1
	2
	3

	0
	1111 4
	-
	-
	-

	1
	1111 6
	1110 4
	-
	-

	2
	1011 6
	1111 5
	1101 4
	-

	3
	1000 6
	1100 5
	1110 5
	1100 4

	4
	1111 7
	1010 5
	1011 5
	1011 4

	5
	1011 7
	1000 5
	1001 5
	1010 4

	6
	1001 7
	1110 6
	1101 6
	1001 4

	7
	1000 7
	1010 6
	1001 6
	1000 4

	8
	1111 8
	1110 7
	1101 7
	1101 5

	9
	1011 8
	1110 8
	1010 7
	1100 6

	10
	1111 9
	1010 8
	1101 8
	1100 7

	11
	1011 9
	1110 9
	1001 8
	1100 8

	12
	1000 9
	1010 9
	1101 9
	1000 8

	13
	1101 10
	0111 9
	1001 9
	1100 9

	14
	1001 10
	1100 10
	1011 10
	1010 10

	15
	0101 10
	1000 10
	0111 10
	0110 10

	16
	0001 10
	0100 10
	0011 10
	0010 10


Table 4: Num-VLC_Chroma_DC (3+3 bit code/length)

	NumCoeff\T1s
	0
	1
	2
	3

	0
	01 2
	-
	-
	-

	1
	111 6
	1 1
	-
	-

	2
	100 6
	110 6
	001 3
	-

	3
	011 6
	011 7
	010 7
	101 6

	4
	010 6
	011 8
	010 8
	000 7


TotalZeros

Table 5: TotalZeros tables for all 4x4 blocks (3+4 bit)
	NumCoeff
TotZeros
	1
	2
	3
	4
	5
	6
	7
	

	0
	  1 1
	111 3
	101 4
	011 5
	101 4
	001 6
	001 6
	

	1
	011 3
	110 3
	111 3
	111 3
	100 4
	001 5
	001 5
	

	2
	010 3
	101 3
	110 3
	101 4
	011 4
	111 3
	101 3
	

	3
	011 4
	100 3
	101 3
	100 4
	111 3
	110 3
	100 3
	

	4
	010 4
	011 3
	100 4
	110 3
	110 3
	101 3
	011 3
	

	5
	011 5
	101 4
	011 4
	101 3
	101 3
	100 3
	 11 2
	

	6
	010 5
	100 4
	100 3
	100 3
	100 3
	011 3
	010 3
	

	7
	011 6
	011 4
	011 3
	011 4
	011 3
	010 3
	001 4
	

	8
	010 6
	010 4
	010 4
	011 3
	010 4
	001 4
	001 3
	

	9
	011 7
	011 5
	011 5
	010 4
	001 5
	001 3
	000 6
	

	10
	010 7
	010 5
	010 5
	010 5
	001 4
	000 6
	-
	

	11
	011 8
	011 6
	001 6
	001 5
	000 5
	-
	-
	

	12
	010 8
	010 6
	001 5
	000 5
	-
	-
	-
	

	13
	011 9
	001 6
	000 6
	-
	-
	-
	-
	

	14
	010 9
	000 6
	-
	-
	-
	-
	-
	

	15
	001 9
	-
	-
	-
	-
	-
	-
	

	NumCoeff
TotZeros
	8
	9
	10
	11
	12
	13
	14
	15

	0
	001 6
	001 6
	001 5
	000 4
	000 4
	000 3
	00 2
	0 1

	1
	001 4
	000 6
	000 5
	001 4
	001 4
	001 3
	01 2
	1 1

	2
	001 5
	001 4
	001 3
	001 3
	 01 2
	  1 1
	 1 1
	-

	3
	011 3
	 11 2
	 11 2
	010 3
	  1 1
	 01 2
	-
	-

	4
	 11 2
	 10 2
	 10 2
	  1 1
	001 3
	-
	-
	-

	5
	 10 2
	001 3
	 01 2
	011 3
	-
	-
	-
	-

	6
	010 3
	 01 2
	001 4
	-
	-
	-
	-
	-

	7
	001 3
	001 5
	-
	-
	-
	-
	-
	-

	8
	000 6
	-
	-
	-
	-
	-
	-
	-

	9
	-
	-
	-
	-
	-
	-
	-
	-

	10
	-
	-
	-
	-
	-
	-
	-
	-

	11
	-
	-
	-
	-
	-
	-
	-
	-

	12
	-
	-
	-
	-
	-
	-
	-
	-

	13
	-
	-
	-
	-
	-
	-
	-
	-

	14
	-
	-
	-
	-
	-
	-
	-
	-

	15
	-
	-
	-
	-
	-
	-
	-
	-



Table 6: TotalZeros table for chroma DC 2x2 blocks (no change) (2+2 bit)

	NumCoeff
TotZeros
	1
	2
	3

	0
	 1 1
	 1 1
	1 1

	1
	01 2
	01 2
	0 1

	2
	01 3
	00 2
	-

	3
	00 3
	-
	-


Run before each coefficient
Table 7 Tables for Run before each coefficient  (3+4 bit)

	TotZeros
Run Before
	1
	2
	3
	4
	5
	6
	>6

	0
	1
	1
	11
	11
	11
	11
	111 3

	1
	0
	01
	10
	10
	10
	000
	110 3

	2
	-
	00
	01
	01
	011
	001
	101 3

	3
	-
	-
	00
	001
	010
	011
	100 3

	4
	-
	-
	-
	000
	001
	010
	011 3

	5
	-
	-
	-
	-
	000
	101
	010 3

	6
	-
	-
	-
	-
	-
	100
	001 3

	7
	-
	-
	-
	-
	-
	-
	001 4

	8
	
	-
	-
	-
	-
	-
	001 5

	9
	-
	-
	-
	-
	-
	-
	001 6

	10
	-
	-
	-
	-
	-
	-
	001 7

	11
	-
	-
	-
	-
	-
	-
	001 8

	12
	-
	-
	-
	-
	-
	-
	001 9

	13
	-
	-
	-
	-
	-
	-
	001 10

	14
	-
	-
	-
	-
	-
	-
	001 11
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Joint Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Standard | Recommendation)

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.

	Submitting Organization or Person:

	Organization name
	RealNetworks, Inc.
	

	Mailing address
	RealNetworks, Inc.
2601 Elliott Ave
Seattle, WA 98121
	

	Country
	USA
	

	Contact person
	Gary Greenbaum
	

	Telephone
	+1 206 674 2339
	

	Fax
	+1 206 674 3580
	

	Email
	garyg@real.com
	

	Place and date of submission
	4th Meeting: Klagenfurt, Austria, 22-26 July, 2002
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	
	

	Title
	
	

	Contribution number
	JVT-D036
	

	
	
	


(Form continues on next page)

	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,
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	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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	2.2
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.

	
	

	X
	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:

	Patent number(s)/status
	
	

	Inventor(s)/Assignee(s)
	
	

	Relevance to JVT
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)




(form continues on next page)

Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.

	Disclosure information – Third Party Patents (choose one box)

	
	

	X
	3.1
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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	3.2
The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.



	For box 3.2, please provide as much information as is known (provide attachments if more space needed) - JVT will attempt to contact third parties to obtain more information:



	3rd party name(s)
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Patent number/status
	
	

	Inventor/Assignee
	
	

	Relevance to JVT
	
	

	
	
	


	Any other comments or remarks:

For purposes of this contribution, the terms of 2.2.1 above [and as detailed in document VCEG-O54 submitted by Gary Sullivan] are agreed to only as necessary to comply with the required portions of a “baseline” JVT video profile.



