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Summary





The Error Resilience (ER) features proposed in documents [1] and [2] by University of California, Los Angeles (UCLA) and Samsung Electronics has been implemented on the latest version of the University of British Columbia (UBC) H.263+ Codec (Version 3.1.2). Special attention was paid to make the codec with the new features completely backward compatible with the original.  Any bitstream that can be decoded by a H.263+ compliant decoder can be decoded perfectly by the new decoder, and tests on error resilience based on techniques described in documents [1] and [2] can be easily carried out by simply turning on a switch on the command line when the new codec is run. 





This provides a standard implementation and a platform to test the performance of the error resilience provided by data partitioning and reversible variable length codes (RVLCs). By changing command options, one can easily compare the performance provided by the current H.263+ standard and what was proposed in [1] and [2].





The implementation described in this document is also scalable. Efforts were made to preserve the overall structure and functions in the UBC implementation. This approach makes it extremely easy to integrate the proposed error resilient techniques into any future version of the UBC software, as well as H.263+ compliant software from other parties.  It also allows seamless integration of the error resilient feature as the H.263+ evolves.


  


To improve error resilience, we have also made some minor modifications to the syntax given in [1] and [2]. Results from simulations obtained using the new software and modified syntax are reported in document Q15-E-20.





Features





This implementation realizes the error resilience techniques outlined in [1] and [2], which include a partitioned packet structure, RVLC coding of COD-MCBPC field and motion vector (MV) field, and single-threaded MV prediction with some slight syntax modifications. These features enable independent backward decoding of the packet when error is detected to recover the part of data from the end of the packet, and prevent error propagation.





While implementing these features, special attention was paid to make the codec fully backward compatible. In the current implementation, the proposed error resilient syntax is invoked by simply turning on a command line option. When error resilience features are not invoked, the coder behaves exactly same as a standard H.263+ coder, and the bitstream it outputs can be decoded correctly by any H.263+ compliant decoder. The enhanced decoder is able to handle correctly any H.263+ compliant bitstreams, as well as bitstreams using the proposed error resilient syntax. The software automatically recognizes the current syntax used by making use of a currently reserved bit.





No special error concealment techniques were used in the implementation. This allows a fair comparison of error resilience enabled by the current H.263+ and the proposed modifications.





Implementation Details





Error Resilience mode bit





Bit 16 of the optional part of PLUSTYPE (OPPTYPE) is used to indicate the using of Error Resilience mode. This bit was a reserved bit in standard H.263+. It is set to 1 to indicate the using of ER mode, and 0 to indicate standard H.263+ syntax.





Bitstream structure under Error Resilience mode


The structure of Error Resilience packet has the structure shown as Figure 1.
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Figure 1 Error-Resilient Packet Structure





In the figure:





the Resynchronization Marker is 0000 0000 0000 0000 1.





The Packet Sequence Number (5 bits) is the sequence number of the packet within the current frame. Its value is from 1 to 30. (0 is used in PSC code, 31 is used in EOS code.)





The Index of the first Macro Block (MB) of the packet is coded with either 8 bits or 14 bits. When the index number is less than 128, this field is 8-bits long. The first 7 bits are the index number, and the 8th bit is set to 0. When the index number is equal or greater than 128, this field is 14-bit long. The first 7 bits are the 7 least significant bits of the index number, the 8th bit is 1, and the last 6 bits are the 6 most significant bits of the index number. In this way, we can cover the range of the MB index for all possible picture formats, and reduces overhead for QCIF, the most common format.





The Header Data field includes RVLC code for combined COD and MCBPC. The code is slightly different from the table given in [1]. Detail of that will be in the next section.





The Header Marker is 1010 0010 1.





The Motion Vector field is coded almost the same way as proposed in [1], except in the stuffing for prevention of starting code emulation. In this implementation, a stuffing bit is added whenever two consecutive MVD’s with value 1/2. This is in contrast to the current H.263+ Annex D, in which stuffing is done only when when (MVD_x1, MVD_y1) = (1/2, 1/2). In other words, in the new stuffing scheme, an extra “1” is put into the bitstream not only after (MVD_x1, MVD_y1) = (1/2, 1/2), but also after cases such as (MVD_x1, MVD_y1) = (1, 1/2) and (MVD_x2, MVD_y2) = (1/2, 1). This change is mainly to eliminate the ambiguity in backward de-stuffing. It would also allow the usage of a shorter Motion Marker, which in general reduces the overall overhead of the error resilient syntax.





The Motion Marker is 0000 0000 01 (different from what was in [1]).





The MB Data field includes the INTRA_MODE, MODB, CBPB, CBPY, DQUANT and all the DCT data. It is coded the same way as in standard H.263+.





RVLC code for combined COD and MCBPC





The code table is expanded from the table of [1] to include codes for added INTER codes, and also for B, EI, and EP picture formats.  It is given in section 5.
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�
5.  Code Tables


RVLC table for INTRA MB's





COD�
MCBPC�
MB type


CBPC(56)�
Codeword


(for combined COD+MCBPC)�
code�
�
There is no COD bit for  INTRA MB's.�
1�
3,00�
1�
1,1�
�
�
001�
3,01�
010�
2,3�
�
�
010�
3,10�
0110�
6,4�
�
�
011�
3,11�
01110�
14,5�
�
�
0001�
4,00�
00100�
8,5�
�
�
0000 01�
4,01�
011110�
30,6�
�
�
0000 10�
4,10�
001100�
12,6�
�
�
0000 11�
4,11�
0111110�
62,7�
�
�
0000 0000 1�
stuffing�
0011100�
28,7�
�






RVLC Table for INTER MB's





COD�
MCBPC�
MB type


CBPC(56)�
Codeword


(for combined COD+MCBPC)�
code�
�
1�
�
�
1�
�
�
0�
1�
0,00�
010�
2,3�
�
�
010�
2,00�
0110�
6,4�
�
�
011�
1,00�
01110�
14,5�
�
�
0010�
0,10�
00100�
4,5�
�
�
0011�
0,01�
011110�
30,6�
�
�
0001 1�
3,00�
001100�
12,6�
�
�
0001 00�
4,00�
0111110�
62,7�
�
�
0001 01�
0,11�
0011100�
28,7�
�
�
0000 011�
3,11�
0001000�
8,7�
�
�
0000 100�
2,10�
01111110�
126,8�
�
�
0000 101�
2,01�
00111100�
60,8�
�
�
0000 110�
1,10�
00011000�
24,8�
�
�
0000 111�
1,01�
011111110�
254,9�
�
�
0000 0011�
3,10�
001111100�
124,9�
�
�
0000 0100�
3,01�
000111000�
56,9�
�
�
0000 0101�
2,11�
000010000�
16,9�
�
�
0000 0000 1�
stuffing�
0111111110�
510,10�
�
�
0000 0001 0�
4,11�
0011111100�
252,10�
�
�
0000 0001 1�
4,10�
0001111000�
120,10�
�
�
0000 0010 0�
4,01�
0000110000�
48,10�
�
�
0000 0010 1�
1,11�
01111111110�
1022,11�
�
�
0000 0000 010�
5,00�
00111111100�
508,11�
�
�
0000 0000 0110 0�
5,01�
00011111000�
248,11�
�
�
0000 0000 0111 0�
5,10�
00001110000�
112,11�
�
�
0000 0000 0111 1�
5,11�
00000100000�
32,11�
�






�
RVLC Table for B MB's





COD�
MCBPC�
Prediction type


Texture+Quant�
Codeword


(for combined COD+MCBPC)�
code�
�
1�
�
0,0�
1�
�
�
0�
11�
0,1�
010�
2,3�
�
�
010�
2,0�
0110�
6,4�
�
�
011�
2,1�
01110�
14,5�
�
�
100�
1,0�
00100�
4,5�
�
�
101�
1,1�
011110�
30,6�
�
�
0001�
0,2�
001100�
12,6�
�
�
0000 1�
3,2�
0111110�
62,7�
�
�
0010 0�
3,0�
0011100�
28,7�
�
�
0010 1�
3,1�
0001000�
8,7�
�
�
0011 0�
1,2�
01111110�
126,8�
�
�
0011 1�
2,2�
00111100�
60,8�
�
�
0000 01�
4,0�
00011000�
24,8�
�
�
0000 001�
4,1�
011111110�
254,9�
�
�
0000 0000 1�
Stuffing (4,2)�
001111100�
124,9�
�









RVLC Table for EP MB's





COD�
MCBPC�
Prediction type


Texture+Quant�
Codeword


(for combined COD+MCBPC)�
code�
�
1�
�
0,0�
1�
�
�
0�
1�
0,1�
010�
2,3�
�
�
001�
0,2�
0110�
6,4�
�
�
010�
1,0�
01110�
14,5�
�
�
011�
1,1�
00100�
4,5�
�
�
0000 1�
1,2�
011110�
30,6�
�
�
0001 0�
2,0�
001100�
12,6�
�
�
0001 1�
2,1�
0111110�
62,7�
�
�
0000 01�
2,2�
0011100�
28,7�
�
�
0000 001�
3,0�
0001000�
8,7�
�
�
0000 0001�
3,1�
01111110�
126,8�
�
�
0000 0000 1�
Stuffing (3,2)�
00111100�
60,8�
�



�
RVLC Table for EI MB's





COD�
MCBPC�
Prediction type + Q


CBP(56)�
Codeword


(for combined COD+MCVPC)�
code�
�
1�
�
�
1�
�
�
0�
1�
0,00�
010�
2,3�
�
�
001�
0,01�
0110�
6,4�
�
�
010�
0,10�
01110�
14,5�
�
�
011�
0,11�
00100�
4,5�
�
�
0001�
1,00�
011110�
30,6�
�
�
0000 001�
1,01�
001100�
12,6�
�
�
0000 010�
1,10�
0111110�
62,7�
�
�
0000 011�
1,11�
0011100�
28,7�
�
�
0000 0001�
2,00�
0001000�
8,7�
�
�
0000 1001�
2,01�
01111110�
126,8�
�
�
0000 1010�
2,10�
00111100�
60,8�
�
�
0000 1011�
2,11�
00011000�
24,8�
�
�
0000 1100�
3,00�
011111110�
254,9�
�
�
0000 1101�
3,01�
001111100�
124,9�
�
�
0000 1110�
3,10�
000111000�
56,9�
�
�
0000 1111�
3,11�
000010000�
16,9�
�
�
0000 0000 1�
stuffing�
0111111110�
510,10�
�
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