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1
Abstract

This document gives the results of the core experiment described in Q15-I-25. We verified the results with two independent decoders. We found that

· It is beneficial to set the rounding type (RTYPE) bit to zero if bit errors are probable.

· The proposed way of repeat picture layer data improves error resilience and operates as well as or better than the method proposed in Q15-G-37.

Therefore, we suggest that 

· Picture layer data repetition is adopted to H.263++.

· Zero RTYPE and picture layer data repetition are recommended in the fixed bit rate, highly bit-error prone environment (H.324/M) of TMN.

2
Procedures and Tools

The following procedures and tools were used to generate the results:

1. We used a modified UBC encoder version 0.2 to produce the video streams. You can find more detailed information from the encoder configuration files provided in the q15i26.zip file.

2. We packetized the video streams with the packet.c tool provided with Q15-G-31.

3. We ran the H.324/M simulator, Q15-G-42-R2, to simulate the operation of the multiplexer, an error-prone channel, and the demultiplexer.

4. We depacketized the output of the demultiplexer with a tool similar to depacket.c provided with Q15-G-31. (We did not use depacket.c because of the bug in Q15-G-42-R2 that was discussed lately in the reflector.) Each erroneous packet was discarded.

5. We decoded the output of the depacketizer with a modified TMN decoder (version 3.2) and with Nokia decoder. The operation of the decoders followed the rules given in Q15-I-25.

6. Lastly, we calculated PSNR with an in-house tool.

3
Overview of Results

This section explains the detailed PSNR results listed in the next section. Let us look at the error-free PSNRs first. As expected the usage of rounding type (RTYPE) as suggested in the H.263 recommendation gives the best result. If this RTYPE usage is combined with header repetition, the PSNR drops a little because of the additional bits used to repeat picture layer data. If RTYPE is always zero, redundant copies of picture headers do not affect the quality, because the copies occur rarely.

Let us then examine the results with Hall sequence and DECT error patterns. We would have expected the following behavior:

· Sequences with zero RTYPE outperform sequences with altering RTYPE.

· When RTYPE is non-constant, picture header repetition improves the PSNR.

There are some results that do not follow this behavior:

· Sequence where RTYPE is always zero and picture layer data is never repeated performs unexpectedly bad with the 20-dB DECT pattern in both decoders.

· TMN decoder produces worse results with picture header repetition than without it when using the 10-dB DECT pattern.

However, we can explain why this happens:

· TMN11 suggests that each macroblock is INTRA-coded every five coded macroblocks, i.e., whenever a certain macroblock has been coded four times as INTER, the next time it is coded as INTRA. Since this option was included also in UBC encoder 0.2, we used it. However, if a certain macroblock was initially corrupted, it may be not coded for a long time after that. There are a lot of such macroblocks in the Hall sequence due to a static camera and motion centered in a certain area.

· TMN decoder 3.2 does not conceal bit errors occurring in INTRA frames. This explains why Nokia decoder reaches considerable better U and V PSNRs than TMN decoder.

· When RTYPE is non-constant, picture header repetition increases the size of the first segment for each picture. Thus, it increases the probability that the first segment contains bit errors and is discarded. With DECT error patterns, this behavior seems to eliminate the gain from correctly recovered picture headers.

When we “manually” filtered the fluctuations of the results, we observed the following behavior:

· With the 20-dB DECT pattern, all encoding strategies seem to perform equally well.

· With the 10-dB DECT pattern, sequences with zero RTYPE outperformed sequences with non-constant RTYPE (see Nokia decoder results).

The average bit error rate of the WCDMA error patterns is lower than in the DECT error patterns. Moreover, no macroblock in Foreman remains not coded for a long time. Therefore, we got clear results:

· A frequent change in GFID reduces error resilience. You can see that the PSNR with non-constant RTYPE and without redundant picture headers is over one decibel worse than in other cases.

· Redundant picture headers enabled the recovery of almost all corrupted picture headers in streams with non-constant RTYPE.

Altogether, we can draw the following conclusions:

· It is beneficial to set RTYPE to zero in error-prone environments.

· Picture layer data repetition and the “picture type transition” method from Q15-G-37 operate equally well if RTYPE is zero and if the only cause for a GFID change is a change in picture type.

· Picture layer data repetition operates at least as well as the “picture type transition” method, if RTYPE is altered as suggested in the H.263 recommendation.

· Picture layer data repetition is likely to operate better than the “picture type transition” method, if a GFID change is caused by a change in annexes or picture size, for example.

4
Detailed Results

The average PSNRs are given in the following tables. You can find PSNRs for each frame in the q15i26.zip file. The tables also give the number of picture headers that were recovered using redundant copies (# picture header copy used) and the number of picture headers that were guessed as suggested in Q15-G-37 (# picture header guessed). In order to understand how the decoder generates these values, see the decoder operation section of document Q15-I-25.

Sequence:
Hall







Encoding:
RTYPE is always zero, and picture layer data is never repeated 







Decoder
Error pattern
Bit-rate (bps)
Y PSNR (dB)
U PSNR (dB)
V PSNR (dB)
# picture header copy used
# picture header guessed

TMN/Nokia
Error-free
24002
30.71
37.99
40.20
0
0

TMN
DECT 1.4 km/h 10dB
24002
23.96
25.20
28.43
0
1


DECT 1.4 km/h 20dB
24002
29.07
31.26
34.28
0
1

Nokia
DECT 1.4 km/h 10dB
24002
25.24
36.56
39.43
0
1


DECT 1.4 km/h 20dB
24002
29.04
37.82
40.09
0
1

Sequence:
Hall







Encoding:
RTYPE is always zero, and picture layer data is repeated if needed







Decoder
Error pattern
Bit-rate (bps)
Y PSNR (dB)
U PSNR (dB)
V PSNR (dB)
# picture header copy used
# picture header guessed

TMN/Nokia
Error-free
24002
30.68
38.00
40.28
0
0

TMN
DECT 1.4 km/h 10dB
24002
22.63
21.92
25.56
1
0


DECT 1.4 km/h 20dB
24002
29.56
34.00
36.47
1
0

Nokia
DECT 1.4 km/h 10dB
24002
25.30
36.57
39.45
1
0


DECT 1.4 km/h 20dB
24002
29.62
37.87
40.15
1
0

Sequence:
Hall







Encoding:
RTYPE is altered, and picture layer data is never repeated 







Decoder
Error pattern
Bit-rate (bps)
Y PSNR (dB)
U PSNR (dB)
V PSNR (dB)
# picture header copy used
# picture header guessed

TMN/Nokia
Error-free
24002
30.93
38.02
40.27
0
0

TMN
DECT 1.4 km/h 10dB
24002
23.11
25.65
29.36
0
166


DECT 1.4 km/h 20dB
24002
29.29
34.13
36.98
0
41

Nokia
DECT 1.4 km/h 10dB
24002
24.33
36.37
39.16
0
166


DECT 1.4 km/h 20dB
24002
29.60
37.85
40.14
0
41

Sequence:
Hall







Encoding:
RTYPE is altered, and picture layer data is repeated if needed







Decoder
Error pattern
Bit-rate (bps)
Y PSNR (dB)
U PSNR (dB)
V PSNR (dB)
# picture header copy used
# picture header guessed

TMN/Nokia
Error-free
24001
30.70
37.90
40.18
0
0

TMN
DECT 1.4 km/h 10dB
24001
22.82
24.21
25.40
160
62


DECT 1.4 km/h 20dB
24001
29.43
34.43
37.26
38
3

Nokia
DECT 1.4 km/h 10dB
24001
24.44
36.33
39.14
160
62


DECT 1.4 km/h 20dB
24001
29.52
37.73
40.09
38
3

Sequence:
Foreman







Encoding:
RTYPE is always zero, and picture layer data is never repeated 







Decoder
Error pattern
Bit-rate (bps)
Y PSNR (dB)
U PSNR (dB)
V PSNR (dB)
# picture header copy used
# picture header guessed

TMN/Nokia
Error-free
48003
25.26
36.07
36.52
0
0

TMN
wcdma-64kb-211hz-3
48003
22.96
35.44
35.62
0
0


wcdma-64kb-211hz-4
48003
24.90
36.00
36.43
0
0

Nokia
wcdma-64kb-211hz-3
48003
23.33
35.63
35.92
0
0


wcdma-64kb-211hz-4
48003
24.95
36.01
36.44
0
0

Sequence:
Foreman







Encoding:
RTYPE is always zero, and picture layer data is repeated if needed







Decoder
Error pattern
Bit-rate (bps)
Y PSNR (dB)
U PSNR (dB)
V PSNR (dB)
# picture header copy used
# picture header guessed

TMN/Nokia
Error-free
48003
25.26
36.07
36.52
0
0

TMN
wcdma-64kb-211hz-3
48003
22.93
35.47
35.69
0
0


wcdma-64kb-211hz-4
48003
24.87
36.00
36.42
0
0

Nokia
wcdma-64kb-211hz-3
48003
23.25
35.65
35.92
0
0


wcdma-64kb-211hz-4
48003
24.97
36.01
36.43
0
0

Sequence:
Foreman







Encoding:
RTYPE is altered, and picture layer data is never repeated 







Decoder
Error pattern
Bit-rate (bps)
Y PSNR (dB)
U PSNR (dB)
V PSNR (dB)
# picture header copy used
# picture header guessed

TMN/Nokia
Error-free
48003
25.34
36.19
36.59
0
0

TMN
wcdma-64kb-211hz-3
48003
20.57
34.40
34.29
0
181


wcdma-64kb-211hz-4
48003
24.50
35.93
36.25
0
31

Nokia
wcdma-64kb-211hz-3
48003
22.01
35.35
35.41
0
181


wcdma-64kb-211hz-4
48003
24.88
36.10
36.44
0
31

Sequence:
Foreman







Encoding:
RTYPE is altered, and picture layer data is repeated if needed







Decoder
Error pattern
Bit-rate (bps)
Y PSNR (dB)
U PSNR (dB)
V PSNR (dB)
# picture header copy used
# picture header guessed

TMN/Nokia
Error-free
48002
25.33
36.19
36.59
0
0

TMN
wcdma-64kb-211hz-3
48002
22.82
35.47
35.63
210
9


wcdma-64kb-211hz-4
48002
24.93
36.12
36.49
32
0

Nokia
wcdma-64kb-211hz-3
48002
23.30
35.76
36.01
210
9


wcdma-64kb-211hz-4
48002
25.01
36.13
36.50
32
0
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