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1. Introduction

In Q15-H-25, we proposed “A New Error Resilient Coding Method using Data Partitioning and Reed-Solomon Protection”. In Berlin, it turned out clearly that some people agreed with the necessity of media aware (video) error control coding considering this technique. In this contribution, we present its interim report including discussion about some problems, simulation results and a proposal for a new test condition.
2. Bug report

Through the e-mail reflector, we indicated a few bugs encountered in the Q15-G42-R2 pseudo-mux simulator and the depacketizer in Q15-G-31. They are as follows.


1) Pseudomux 
In Q15-G42R2, VideoPacketSize was mismatched with real size of video packet. The following modification cleared the problem.

VideoPacketSize  -= AL3_CRC_SIZE;

 // Added

  fwrite(&CRCcheckFail,    sizeof(CRCcheckFail),    1,  OutputFile);

  fwrite(&VideoPacketSize, sizeof(VideoPacketSize), 1,  OutputFile);

  fwrite(PacketData,       sizeof(byte), VideoPacketSize, OutputFile);  // Modified


2) Depacketizer
In Q15-G-31, it is probable that the break condition of ‘for loop’ cannot stop the loop. The following added commands let the loop end whenever all bits are consumed.

  fseek(fpin, 0L, SEEK_END); // Added

  streamsize = ftell(fpin); // Added

  fseek(fpin, 0L, SEEK_SET); // Added

  byte_cnt = 0; // Added

  for(;;)

  {

   if(byte_cnt >= streamsize) // Added

    break; // Added

    packet_number++;

    /* Read info for the packet */

    fread(&CRCcheckFail, sizeof(CRCcheckFail), 1, fpin);

    fread(&VideoPacketSize, sizeof(VideoPacketSize), 1, fpin);

    fread(buffer, sizeof(unsigned char), VideoPacketSize, fpin);

    byte_cnt += (sizeof(CRCcheckFail) + sizeof(VideoPacketSize) +

       VideoPacketSize); // Added

}

3. Experimental results

For simulation, we used the Q15-G-42R2 pseudo-mux simulator. The encoder outputs were transformed by the Q15-G-31 packetizer so that they can be inputted to the pseudo-mux simulator, and then the pseudo-mux simulator output were transformed by the Q15-G-31 depacketizer so that they can be inputted to the decoder. In our simulation, in case of Anchor, contaminated packet payloads were discarded and in case of the proposed DPRS (Data Partitioning and Reed Solomon), they were NOT eliminated.

We used wcdma-64kb-211hz-3 and wcdma-64kb-211hz-4 error patterns for 64 Kbps simulation. Table 1 shows the results. As shown in Table 1, the DPRS method is rather worse than the anchor in case of error free and low BER such as wcdma-64kb-211hz-4. But, in high BER such as wcdma-64kb-211hz-3, especially in fast moving sequences, the performance of the DPRS surpasses that of the anchor.

But, unfortunately, we did not reflect our redundancy bits on tmn8 rate control. So, inevitably, we produce both bitstreams of our codec and anchors with tmn5 rate control for comparison. Our frame rates are variable according to instant bit rate and we think it is closer to real situation that fixed frame rates regardless of instant bit rate.

Although these results are not enough to prove superiority of our proposed method, they show high possibility of success in our proposed method once the anchor eventually reaches desired PSNR values. Our codec can set proper parameter for specific environment and it has lots of room for improving performance by tuning protection parameters.


Table 1. Simulation results with wcdma error patterns (64 Kbps)


Error Free
WCDMA-64kb-211hz-3
WCDMA-64kb-211hz-4

Foreman
Y
Cb
Cr
Drop
Y
Cb
Cr
Drop
Y
Cb
Cr
Drop

Anchor 
24.91
36.36
36.07
0
22.21
35.23
35.19
0
24.45
36.21
35.96
0

DPRS
24.85
35.88
36.21
0
23.16
35.47
35.61
1
24.57
35.83
36.11
0

Glasgow













Anchor 
23.82
37.82
35.24
0
20.30
36.35
32.82
0
23.23
37.60
34.90
0

DPRS
22.14
37.04
33.95
0
20.54
36.44
32.76
2
21.98
36.98
33.84
0

News













Anchor
29.61
38.73
37.70
0
25.10
30.21
29.11
0
29.29
38.65
37.56
0

DPRS
28.16
36.16
37.34
0
27.26
35.45
36.98
0
28.04
36.08
37.30
0

Silent













Anchor
30.67
38.92
37.52
0
25.42
29.52
28.33
0
30.52
38.91
37.51
0

DPRS
28.42
37.63
36.20
0
27.24
35.80
34.66
9
28.28
37.32
35.93
0

Hall













Anchor
33.06
41.33
39.15
0
31.28
40.40
38.06
0
32.83
41.32
39.12
0

DPRS
30.36
37.54
40.00
0
29.80
37.45
39.88
0
30.33
37.54
40.00
6

Container













Anchor
32.00
39.54
40.20
0
30.37
39.08
39.83
0
31.70
39.48
40.16
0

DPRS
30.21
38.78
38.02
0
29.60
38.68
37. 87
0
30.14
38.01
38.78
0

4. H.263 video codec combined with non-H.223 Layer 2 entities: A proposal
Although, in general, H.263 codecs are implemented on the H.223 multiplex protocol, it also may be used for non-H.223 Layer 2 protocol such as IS-130-A: Radio Link Protocol[1]. As shown in Fig. 1, RLP1 can be adopted as a Layer 2 entity to perform the Link layer connection instead of H.223. The RLP works on the physical layer. It multiplexes video and audio data into packets. It comprises retransmission protocol and channel codec such as forward error correction and CRC for error resilience. In this case, HDLC framing may not be used for MUX-PDU’s, instead, a frame-and-slot-structured structure can be used [2]. Subsequently, a GOB or Slice encoded video data may be mapped onto multiple frames and slots so that only a part of GOB (or Slice) can be discarded.
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Fig. 1 RLP structure


This can also occur when a GOB (or Slice) data is transmitted across multiple HDLC frames. Thus, the loss of a whole GOB (or slice) can be prevented where it is transmitted with multiple segments of data unit. This signifies that the current set of test conditions requires an update in which partial loss of GOB (or Slice) can be allowed. This enables us to evaluate properly the resulting effect to visual quality variation. 

5. Next steps towards the final results 

This contribution originally aimed at proposing a new part of H.263, tentatively naming Annex X “Media-aware video protection for highly error-prone mobile channels”. However, due to the time scale of H.263 (++) standardization, it is considered to be more suitable for LG to propose this as one of main video error resilience features to be included in H.26L (or new recommendation under control of Q.15). The title of this contribution will be maintained and include more advanced features. 
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