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Introduction


Following recent discussion on the reflector, the starting code emulation (16 consecutive zeros followed by a one) seems prevalent in H.263+ bitstream syntax. Various remedies have been proposed to solve the problem. However, each  remedy is focused on the particular problem  and can not be used for the rest. Here, we propose a fundamentally different solution so that all starting code emulation problem can be solved.





Proposal


The proposed solution is very similar to the one used in SAC (E.5) where 14 zeros are followed by a one to avoid starting code emulation. Here, we propose to use 15 zeros followed by a one though out the bit stream syntax to avoid starting code emulation:


During the encoding procedure except sending STUFF and PSC code, whenever 15 consecutive zeros are detected, a ONE is inserted to avoid starting code emulation. On the receiver, the one after 15 consecutive zeros is deleted to recover the original bit stream. 








There are two problems about this proposal:


A bit-oriented bit stream operation is required. This may add extra computational load for the software implementaion.


Because of the extra bit inserted, the coding efficiency will be affected. 





There are other argument about the compatibility with the old syntax. Through the following experimental results, we found that starting code emulation problem even exists in the H.263 syntax.





Experimental Results





We use Telenor tmn-2.0 H.263 codec for the experiment. The command line used is as follows:


tmn -i $Seq_name -a 0 -b 20 -S 0 -x 3 $Options


Table 1 gives the experimental results for CIF test sequences:














Table 1





Seq_name�
Options


�
�
�
-D -F�
-D -E -F�
-D -F -G�
-D -E -F -G�
�
�
15 Zeros�
16 Zeros�
15 Zeros�
16 Zeros�
15 Zeros�
16 Zeros�
15 Zeros�
16 Zeros�
�
akiyo�
0�
0�
20�
20�
0�
0�
11�
11�
�
bream�
0�
0�
18�
17�
0�
0�
13�
13�
�
bus�
0�
0�
0�
0�
0�
0�
0�
0�
�
calendar�
0�
0�
0�
0�
0�
0�
0�
0�
�
children�
0�
0�
20�
20�
0�
0�
17�
17�
�
coastguard�
0�
0�
0�
0�
0�
0�
0�
0�
�
cantainer�
0�
0�
18�
11�
0�
0�
4�
0�
�
foreman�
0�
0�
0�
0�
0�
0�
0�
0�
�
hall�
0�
0�
1�
1�
0�
0�
1�
1�
�
mad�
0�
0�
19�
19�
0�
0�
10�
10�
�
news�
0�
0�
19�
19�
0�
0�
13�
13�
�
silent�
0�
0�
20�
20�
0�
0�
13�
13�
�
weather�
0�
0�
20�
20�
0�
0�
11�
11�
�
Total�
0�
0�
� =SUM(ABOVE) �155��
� =SUM(ABOVE) �147��
0�
0�
� =SUM(ABOVE) �93��
� =SUM(ABOVE) �89��
�






The above results does not include the STUFF and PSC. It indicates that even in the old H.263 syntax, there exists starting code emulation problem. The results clearly indicate that the emulation only happens when Annex E (SAC) is in use. However, the frequency of the starting code emulation is very low (less or equal to once per frame in our experiment).





Conclusion


The starting code emulation problem exists both in H.263+ and H.263 syntax. The frequency of the problem is very low and depending on the sequence being encoded. For H.263, the problem only exists with the use of SAC (Annex E). This seems contradict to that of the definition in Annex E.5. Further investigation reveal that the emulation occurs in the first slice (PSC+00000). In this particular implementaion (tmn-2.0), the picture head is encoded using fix length coding so that the zerorun counter does not start until the first macro block is being coded.  It also indicate that rate for false alarming is quite low (5.1%). However, we have not tested the situation for H.263+ codec which may have a higher rate of starting code emulation.





Come back to the two problems associated with the proposed scheme, the first one should not be a problem because bit-oriented operation is already in use when Annex E is enabled. Because less than one bit per frame on average is needed to remedy the starting code emulation in H.263, the decline in coding efficiency should be negligable.





We suggest to add the following sentence to the end of 5.1.1 (picture starting code) and 5.2.2 (Group of block starting code):


"When starting code is not sent, the bitstream is monitored for possible starting code emulation. Whenever 15 consecutive zeros are detected, a one is inserted to avoid starting code emulation. On receiving the bitstream, whenever 15 consecutive zeros are detected, if the following bit is a zero, it indicates a starting code (with 0-7 stuffing code for byte alignment); if the following bit is a one, it should be deleted from the bitstream."
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