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1. Introduction

In last S4#6 meeting, S4-99241 document proposed the RTYPE of H.263 picture header should be set zero for error-prone environment. So we tested the effect of GFID in error-prone environment.

2. Simulation Conditions
The GFID defined in Section 5.2.5 indicates whether or not picture header in the current frame differs from that for the previous frame. The following conditions have impact on GFID change 

· Change of annex(es)

· Picture type change: I to P and P to I

· RTYPE change

· Change of CPFMT, EPAR, CPCFC, SSS, ELNUM, RLNUM, UUI, RPSMF, and RPRP
If decoder find that picture header is corrupted or missing, decoder can choose the two methods. One is discarding whole frame, the other is decoder decode partial picture segment with assumption. That assumption is the picture header of the current frame is identical to that for the previous frame, even if it was changed. The reason is that GFID field also can have bit error corruption, so we do not know exactly that this GFID value was changed by encoder or bit error corruption in error-prone environment. Picture header contains some crucial information for decoding the current picture. When it turns out that the picture header information is not available, discarding whole picture frame is inevitable. We have performed computer simulations following the common simulation conditions for “Video Performance Evaluation in H.324/M Error-Prone Systems (q15g46)” except that the number of encoded frames is 1000 and change of annex is added. Target bitrate and frame rate for Foreman are 64 kbps and 7.5 Hz, respectively.

· Every 100th frame has INTRA frame. 
· Annex D F I J T are turned on in the 0~99th frames.
· Annex I is turned off in the 100~199th, 400~499th, 700~799th frames.
· Annex T is turned off in the 200~299th, 500~599th, 800~899th frames.
· Annex D is turned off in the 300~399th, 600~699th, 900~999th frames.
We have compared the following two cases concerning handling of picture header segment when the decoder gets corrupted picture header segment:

Case 1: Discard the current frame 

Case 2: Assume the picture header segment for the current frame is identical to that for the previous frame.

Also, we have done the simulations for the following two different scenarios:

Case A: Channel error profile is used to simulate error-prone environment contaminating H.263 encoded bitstream (by H.324M structure).
Case B: Errors are applied only to the header information segment. 

B.1 Errors are applied only to 10 headers which is changed to different annexes

B.2 Errors are applied only to 10 headers which is changed to different RTYPE.
3. Results

In case A, we can see small PSNR difference. Also PSNR difference in frame by frame was small.


Used Method
Error profile 1
Error profile 2
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Drop

Foreman
Case 1
21.80
34.52
34.75
8
24.76
35.64
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Case 2
21.77
34.43
34.68
0
24.79
35.65
36.07
0

But, we can see big PSNR difference in case b.1. But there is very small difference in case 1,2,3. (Note. In case 3, we provide the correct header information by the different GFID numbering rule)


Used Method
Case B.1.
Case B.2
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Case 1
17.22
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Case 2
17.23
31.64
31.21
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35.85
36.27
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Case 3
25.33
35.85
36.26
0
25.22
35.85
36.26
0

4. Conclusion

In simulation result, we can see big difference when errors are applied only to headers which is changed to different annexes, but there is no difference in case that errors are applied only to headers which is changed to different RTYPE.
GFID is very useful tool to recover picture header information in error prone environment. But we can not recover the correct picture header information in case b.1 (frame is changed to different annexes). The reason is current GFID does not provide which annex is changed. The loss of only RTYPE does not make big picture quality loss. Although RTYPE changes, since bitstream syntax by encoder is not changed, decoder can decode bitstream in this case. But others changes of picture header make bitstream syntax different, decoder can’t decode correctly. 

Our conclusion is the following.

If GFID value is changed by RTYPE, and if picture header information is lost, H.263 decoder can decode the partial picture segments by assumption of current picture header information as previous picture header. But if GFID value is changed by different factor (Picture type change, annex change), H.263 decoder cannot decode the partial picture segments, even if GFID is set to zero in case RTYPE changed. Now this topic is under discussing in ITU-T Q15/SG16 for these cases.
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