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The group has agreed on


Puting in RVLC table in Annex D and use it for coding motion vectors if PLUSPTYPE+UMV


Making Motion vector range is limited to [-32,+32] for sizes up to including CIF, [-64,+64] for sizes up to including 4CIF and [-128,128] for bigger sizes, if not otherwise negotiated by external means and the UUI flag is set to ”01”.


Making the motion vectors limited to 16 pixels outside the coded area (the reason for 16 is that advanced prediction allows -16 outside picture if PLUSPTYPE is not present.


Changing warping vector coding in Annex P to the same coding as MVD





The sections to change are





Section 3.4.1 Describes UMV mode


Section 4.2.3 Describes motion compensation


Section 5.1.4.6. Add that SAC shall not be used with UMV+PLUSPTYPE


Section 5.1.9 Put in new section with UUI before SSS


Section 5.3.7 Contains the MVD table 


Section 6.1.1 Differential motion vectors


Section D.1 describes motion vectors over picture boundaries.


Section D.2 describes the extended motion vector range. Put in table of limits and the new table.


Annex P. Change the warping vector table to the same as MVD.


Annex Q.4. Discusses doubling of motion vectors. Update what happens in unrestricted mode.





In the following, changes are marked with yellow. 





3.4.1.	Unrestricted motion vector mode


In this optional mode motion vectors are allowed to point outside the picture. The edge pixels are used as prediction for the “non-existing” pixels. With this mode a significant gain is achieved if there is movement across the edges of the picture, especially for the smaller picture formats (see also Annex D). Additionally, this mode includes an extension of the motion vector range so that larger motion vectors can be used. If an extended PTYPE (PLUSPTYPE) is present in the picture header (see also section 5.1.4), an optional unlimited motion vector range is available. The extended motion vector range is especially useful for camera movement and large picture formats.





4.2.3.	Motion compensation


The decoder will accept one vector per macroblock or, if the Advanced Prediction mode or the Deblocking Filter mode is used, one or four vectors per macroblock (see Annexes F and J). If the PB-frames mode is used, one additional delta vector can be transmitted per macroblock for adaptation of the motion vectors for prediction of the B-macroblock. Similarly, the Improved PB-frame can include an additional forward motion vector. True B-pictures can be transmitted together with a forward and a backward motion vector, and EP-pictures can be transmitted with a forward motion vector.





Both horizontal and vertical components of the motion vectors have integer or half integer values. In the default prediction mode, these values are restricted to the range [-16,15.5] (this is also valid for the forward and backward motion vector components for B-pictures). In the Unrestricted Motion Vector mode however, the maximum range for vector components is increased. If PLUSPTYPE is absent the range is [-31.5,31.5], with the restriction that only values that are within a range of [-16,15.5] around the predictor for each motion vector component can be reached if the predictor is in the range [-15.5,16]. If the predictor is outside [-15.5,16], all values within the range [-31.5,31.5] with the same sign as the predictor plus the zero value can be reached (see also Annex D). If PLUSPTYPE is present the motion vector range is extended even further depending on the picture format. The motion vector range is given by Tables D.1 and D.2, but can also be unlimited (see also section D).   In Reduced-Resolution Update mode, vector search range is enlarged to approximately double size, and each vector component is restricted to be only half-integer or zero value.  Therefore the range of each motion vector component is [-31.5, 30.5] in the default Reduced-Resolution Update mode. and [-62.5, 62.5] when Unrestricted Motion Vector mode is also used (see also Annex Q).





A positive value of the horizontal or vertical component of the motion vector signifies that the prediction is formed from pixels in the referenced picture which are spatially to the right or below the pixels being predicted.


Motion vectors are restricted such that all pixels referenced by them are within the coded picture area, except when the Unrestricted Motion Vector mode, the Advanced Prediction mode, or the Deblocking Filter mode is used (see Annexes D, F, and J). The motionvectors for true B and EP-pictures are never restricted to point inside the picture.





Figure 8 Put in UUI in Syntax diagram (this syntax diagram is already buggy!)


5.1.9 Unlimited Unrestricted Motion Vectors Indicator (UUI) (1/2bits)


A variable length codeword of 1 or 2 bits that is present only if the optional Unrestricted Motion Vector mode is indicated in PLUSPTYPE and UFEP is 001. When UUI is present it indicates the limitatioin of the range of the motion vectors being used.


1 : The motion vector range is limited according to Tables D. 1 and D.2.


01 : The motion vector range is not limited except by the picture size.





5.2.5 GFID


Shall we add UUI here ?


5.3.7.	Motion vector data (MVD) (Variable length)


MVD is included for all INTER macroblocks (in PB-frames mode also for INTRA macroblocks) and consists of a variable length codeword for the horizontal component followed by a variable length codeword for the vertical component. Variable length codes are given in Table 14. If  Unrestricted Motion Vector mode is used and PLUSPTYPE is present, motion vectors are coded using Table D.3 instead of Table 14.





6.1.1.	Differential motion vectors


The macroblock vector is obtained by adding predictors to the vector differences indicated by MVD (see Table 14 and Table D.3).  For differential coding with four vectors per macroblock refer to Annex F. In case of one vector per macroblock, the candidate predictors for the differential coding are taken from three surrounding macroblocks as indicated in Figure 12. The predictors are calculated separately for the horizontal and vertical components.


…


Advantage is taken of the fact that the range of motion vector component values is constrained. Each VLC word for MVD represents a pair of difference values. Only one of the pair will yield a macroblock vector component falling within the permitted range [-16,15.5]. A positive value of the horizontal or vertical component of the motion vector signifies that the prediction is formed from pixels in the previous picture which are spatially to the right or below the pixels being predicted. If the unrestriced motion vector mode is used the decoding of motion vectors shall be done as described in section D.2. 


 


Annex D


This annex describes the optional Unrestricted Motion Vector mode of H.263. Depending on whether PLUSPTYPE is present in the picture header, the range of the motion vectors and the VLC table for coding the motion vector differences are different. The capability of this mode of H.263 is signalled by external means (for example Recommendation H.245). The use of this mode is indicated in PTYPE or PLUSPTYPE.


D.1 Motion vectors over picture boundaries


Add a sentence at the end. 


If PLUSPTYPE is present, the motion vectors are restricted in such a way that no element of  the 16x16 (or 8x8) region that is selected by the motion vector shall have a horizontal or vertical distance more than 16 pixels from the coded area.


D.2.	Extension of the motion vector range


In the default prediction mode, the values for both horizontal and vertical components of the motion vectors are restricted to the range [-16,15.5] (this is also valid for the forward and backward motion vector components for B-pictures). In the Unrestricted Motion Vector mode however, the maximum range for vector components is extended. 





If the extended PTYPE (PLUSPTYPE) is not present in the picture header, the motion vector range is extended to [-31.5,31.5], with the restriction that only values that are within a range of [-16,15.5] around the predictor for each motion vector component can be reached if the predictor is in the range [-15.5,16]. 


…


The predictor for MVD and MVD2-4 is defined as the median value of the vector components MV1, MV2 and MV3 as defined in section 6.1.1 and F.2. For MVDB the predictor PC = (TRB x MV) / TRD where MV represents a vector component for an 8*8 luminance block in a P-picture (see also section G.4).





If PLUSPTYPE is present the motion vector range is extended in a more general way. If the UUI flag signal is set to ”1” the motion vector range depends on the picture format. For picture formats up to CIF the range is [-32,32], for formats up to 4CIF the range is [-64,64], and for formats up to 16CIF the range is  [-128,128]. For widths larger than 16CIF the range is [-256,256]. The horizontal and vertical motion vector ranges may be different for custom picture formats. The ranges are given in Tables D.1 and D.2.





Table D.1/H.263 Horizontal  motion vector ranges 





Picture width�
Horizontal motion vector range�
�
4, …, 352�
[-32,32]�
�
356, …,  704�
[-64,64]�
�
708, …, 1408�
[-128,128]�
�
1412 ,…, 2048�
[-256,256]�
�






Table D.2/H.263 Vertical motion vector ranges


Picture height�
Vertical motion vector range�
�
4, …, 288�
[-32,32]�
�
292, …,  576�
[-64,64]�
�
580, …, 1152�
[-128,128]�
�



In Reduced-Resolution Update mode, the range apply to the pseudo motion vectors. This implies that  the motion vector range is enlarged to approximately double size (see also Annex Q).





If UUI is set to ”01”, the motion vectors are not limited except by their distance to the coded area border as explained in section D.1. The same limitation applies to the motion vectors in Reduced-Resolution Update mode.





To encode this extended range of motion vectors, Table D.3 is used to encode the difference between the motion vector and the motion vector prediction. No folding of motion vectors is done and every entry in Table D.3 has a single value in contrast to Table 14. The motion vector range and the use of Table D.3 to encode motion vector data apply to all picture types.





Motion vectors differences are always coded as a pair of a horizontal and a vertical component. If a pair equals (0.5,0.5) six consecutive zeros are produced. To prevent start code emulation, these shall be followed by one bit set to ”1”. This corresponds to sending one additional zero motion vector component.





Table D.3/H.263 Motion Vector Data VLC table


absolute value of vector difference in half-pixel units�
number of bits�
Codes�
�
0�
1�
1�
�
1�
3�
0s0�
�
“x0”+2 (2:3)�
5�
0x01s0�
�
“x1x0”+4 (4:7)�
7�
0x11x01s0�
�
“x2x1x0”+8 (8:15)�
9�
0x21x11x01s0�
�
“x3x2x1x0”+16 (16:31)�
11�
0x31x21x11x01s0�
�
“x4x3x2x1x0”+32 (32:63)�
13�
0x41x31x21x11x01s0�
�
“x5x4x3x2x1x0”+64 (64:127)�
15�
0x51x41x31x21x11x01s0�
�
“x6x5x4x3x2x1x0”+128 (128:255)�
17�
0x61x51x41x31x21x11x01s0�
�
“x7x6x5x4x3x2x1x0”+256 (256:511)�
19�
0x71x61x51x41x31x21x11x01s0�
�
“x8x7x6x5x4x3x2x1x0”+512 (512:1023)�
21�
0x81x71x61x51x41x31x21x11x01s0�
�
“x9x8x7x6x5x4x3x2x1x0”+1024 (1024:2047)�
23�
0x91x81x71x61x51x41x31x21x11x01s0�
�
“x10x9x8x7x6x5x4x3x2x1x0”+2048 (2048:4095)�
25�
0x101x91x81x71x61x51x41x31x21x11x01s0�
�



Table D.3 is a regularly constructed reversible table. Each row represents an interval of motion vector differences in half-pixel units. The bits ”…x1x0”  denote all bits following the leading ”1” in the binary representation of the absolute value of the motion vector difference. The bit ”s” denotes the sign of the motion vector difference, ”0” for positive and ”1” for negative. The binary representation of the motion vector difference is interleaved with bits that indicate if the code continues or ends. For example, the motion vector difference -13 has sign s=1 and binary representation 1x2x1x0 =1101. It is encoded as 0 x21 x11 x01 s0 = 0 11 11 01 10. The 0 in the second position of the last group of two bits indicates the end of the code. 





E SAC table


There is no SAC table for the new MVD. 





P.2.2 Warping Parameters





Can be coded as the motion vector differences. 


Suggest that one sends each warping parameter pair (a corner vector) as a motion vector pair (stuffing with a ”1” if needed).


Suggested syntax


EPB1 DA (w0),(wx),(wy),(wxy) FILL_MODE EPBY Y_FILL EPBB CB_FILL EPBR CR_FILL


EPB1 DA ”one-bit refinements”





Q.4.	Reconstruction of motion vectors


In Reduced-Resolution Update mode, the motion vector range is enlarged to approximately double size in both the horizontal and vertical directions.  In order to realize an enlarged range using the VLC for MVD defined in Table 1014, each vector component is restricted to be only half-pel or zero value. Therefore the range of each motion vector component is [-31.5, 30.5] in the default Reduced-Resolution Update mode., and [-62.5, 62.5] when Unrestricted Motion Vector mode is also used. If Unrestricted Motion Vector mode is used, the vector range [-limit,limit] defined in section D.2  applies to the pseudo-motion vectors and translates into [-(2*limit-0.5),2*limit-0.5] for the motion vectors. For CIF this means that the pseudo-motion vector range is [-32,32] and the motion vector range is [-63.5,63.5]. If the UUI flag is set to ”01” the motion vectors are unlimited. However, the motion vectors are always limited to point not more than 15 pixels outside the coded area as described in section D.1.  For Figure Q.3 illustrates the possible positions of macroblock motion vector or four motion vector predictions around the (0, 0) vector value.  The dashed lines indicate the integer coordinates.


For the macroblock using differential motion vectors in a B picture, the motion vector for forward and backward prediction are obtained independently.  In the Reduced-Resolution Update mode, the motion vector component MVc for a luminance block is reconstructed from MVD and MVD2-4 as follows;


Pseudo- prediction vector component pseudo-PC is created from the prediction vector component PC.


	pseudo-PC = 0	if PC = 0


	pseudo-PC = sign(PC) * (|PC| + 0.5) / 2.0	if PC ( 0


“/” indicates floating-point division (without loss of accuracy).  The prediction vector component PC is defined as the median value of the vector components MV1, MV2 and MV3 as defined in section 6.1.1/H.263 and F.2/H.263.


In the default Reduced-Resolution Update mode, the pseudo-macroblock vector component pseudo-MVC is obtained by adding one of the vector difference pair of corresponding MVD and MVD2-4 from Table 14 to the pseudo-PC. The value of pseudo-MVC is restricted to the range [-16, 15.5].  Only one of the pair will yield a pseudo-MVC falling within the permitted range.  The procedure is performed in the similar way as defined in section 6.1.1/H.263. �If the Unrestricted Motion Vector mode is used, the pseudo-macroblock vector component pseudo-MVC is obtained by adding one of the vector difference pair of corresponding MVD and MVD2-4 from Table D.3.


If four motion vectors are present, the procedure is performed in the similar way as defined in section F.2/H.263..


Motion vector component MVC is obtained from pseudo-MVC in the following formula:


	MVC = 0	if pseudo-MVC = 0


	MVC = sign(pseudo-MVC) * (2.0 * |pseudo-MVC| - 0.5)	if pseudo-MVC ( 0


As a result, each vector component is restricted to be half-integer or zero value, and the range of each motion vector component is enlarged to approximately twice the pseudo-motion vector range.


If the current picture mode is an Improved PB frame, or when the MBTYPE indicates the direct mode in a B picture, the motion vector component MVF and MVB for forward and backward prediction are created.  First, pseudo-MVDB is obtained by decoding the variable length code MVDB according to Table 14 or Table D.3.  In an Improved PB frame, this pseudo- MVDB is interpreted to pseudo-MVD.  Then, pseudo-MVF and pseudo-MVB are calculated from pseudo-MVD and pseudo-MVC as if pseudo-MVD and pseudo-MVC were MVD and MV, respectively, as defined in Annex G or Annex M.  Then the motion vectors MVF and MVB for forward and backward prediction are obtined from pseudo-MVF and pseudo-MVB according to the formula defined in item 3 of this section.


Start code emulations


Without Annex N:


CBCFC+ETR+SSS+PQUANT = 7+2+2+4 = 15 


1000 0000 + 00 + 00 + 00001


There is no problem, but also no room to put in a 1-bit flag for UUI.





With Annex N:


CBCFC+ETR+SSS+MF+TRPI+BCI=7+2+2+3+1+1=16 zeros !


1000 0000 + 00 + 000 + 0 + 01


Solution:


Change MF table to 100, 101, 110, 111 -> 13 zeros.


5.1.12.	Mode Flags of Reference Picture Selection (MF) (3 bits)


…


0100: neither ACK nor NACK signals needed�0101: need ACK signals to be returned�0110: need NACK signals to be returned �0111: need both ACK and NACK signals to be returned�100-111: reserved


000: forbidden


001-011: reserved





Annex P:


Cannot have more than 4 leading zeros. Therefore I suggest an emulation prevenetion bit right at the start of the RPR parameter field. The maximal number trailing zeros is 11. However, to allow for future parameters to be included after RPR, it may be good to produce less.





5.3.2 


Macroblock type 5 and Table 11 is only used if PLUSPTYPE is present in the picture header and either the Advanced Prediction mode (see Annex F) or the Deblocking Filter mode (see Annex J) is in use, and shall not be present for the first macroblock of a picture.  Also, encoders shall not allow an MCBPC code for macroblock type 5 to immediately follow seven consecutive zeros in the bitstream (as can be caused by particular INTRADC or TCOEF codes followed by COD=0), in order to prevent start code emulation.  Codes for macroblock type 5 can be preceded by stuffing when necessary to fulfill this requirement (for macroblocks other than the first of a picture).
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