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1.0 Introduction

We propose an error concealment method for inclusion in H.263++ Annex L.  The method is similar to the TCON model.

2.0 Description of the error concealment scheme

Motion compensated data from the previously (temporal) displayed picture is used for concealment of parts of the picture where data is lost. Missing macroblocks are concealed as described next. 

When annex V is in use and MVD is available, motion vectors are employed for motion compensation.  When Annex V is not in use, the motion vector of the missing macroblock is set to the motion vectors of the macroblock above, if available, otherwise it is set to zero. Using the appropriate motion vector, the macroblock from the previous frame at the spatial location specified by this motion vector is copied to the location of the missing macroblock in the current frame. 

3.0 Results

Results were generated using the Internet/H.323 common conditions as outlined in Q15-G-39r1 and the source packetization/depacketization simulator of Q15-I-09, with related packet loss patterns. All PSNR values are averaged over all frames, including skipped frames where the previous coded frame is repeated.

Three sets of average results are presented in Table 1 for the four Internet packet loss error patterns (3, 5, 10 and 20%). 

· For the first set of results, the encoder uses knowledge of the packet loss rate and the decoder error concealment mechanism in its mode decision algorithm. This corresponds to the high complexity mode decision algorithm for error-prone environments described in the Test Model (Q15-G-16) with TCON as the error concealment mechanism. Note that this produces different data streams for each different loss situation. 

· For the second set of results, the encoding algorithm is again rate-distortion optimized, but it has no knowledge of packet loss rate or decoder error concealment. Note that this produces the same data stream for all packet loss rates. 

· For the final set of results, the uncorrupted data streams produced by the first encoder (using the high complexity mode decision algorithm for error-prone environments assuming TCON error concealment) are decoded. These results serve as a benchmark against which the corrupted streams can be compared. 

A comparison of the first and second sets of results illustrates not only the benefits of the high complexity mode decision algorithm for error-prone environments, but also the benefits of a normative error concealment mechanism, in this case TCON.  We believe that the TCON mechanism has merit and should be included as normative content

Sequence
Total

Bit 

Rate
Frame

Rate
Video 

Bit

Rate
PLR
Decoded and TCON concealed stream (high complexity mode decision with PLR and TCON concealment knowledge)
Decoded and TCON concealed stream (high complexity mode decision without PLR or TCON concealment knowledge)
Encoded stream

(high complexity mode decision with PLR and TCON concealment knowledge)






Y

PSNR
Cb

PSNR
Cr

PSNR
Y

PSNR
Cb

PSNR
Cr

PSNR
Y

PSNR
Cb

PSNR
Cr

PSNR

Foreman
64.00
7.5
59.20
0
27.49   
39.21   
39.29
27.49   
39.21   
39.29
27.49   
39.21   
39.29


64.00
7.5
59.20
3
24.80
37.26
37.27
24.26
37.00
36.93
27.54   
39.06   
39.23


64.00
7.5
59.20
5
25.34
37.44
37.49
24.82
37.21
37.23
27.46   
38.98   
39.16


64.00
7.5
59.20
10
22.92
36.72
36.53
20.84
35.54
35.05
27.37   
38.89   
39.08


64.00
7.5
59.20
20
21.56
36.20
36.08
18.60
34.06
33.55
27.23   
38.73   
38.94

Foreman
144.00
7.5
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0
26.25   
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26.25   
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26.25   
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144.00
7.5
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3
26.09   
38.72   
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38.47   
38.35
26.18   
37.61   
37.73


144.00
7.5
139.20
5
26.63   
38.80   
38.92
25.73   
38.72   
38.73
26.13   
37.62   
37.71


144.00
7.5
139.20
10
24.08   
37.90   
37.77
21.50   
36.75   
36.25
26.00   
37.61   
37.70


144.00
7.5
139.20
20
22.91   
37.29   
37.28
19.17   
35.14   
34.65
25.86   
37.60   
37.65

Hall
32.00
10.0
25.60
0
29.47   
38.24   
40.29
29.47   
38.24   
40.29
29.47   
38.24   
40.29


32.00
10.0
25.60
3
29.07   
37.18   
39.67
27.74   
37.03   
39.12
30.19   
38.10   
40.20


32.00
10.0
25.60
5
29.82   
37.80   
40.07
28.23   
37.59   
39.87
30.59   
37.96   
40.14


32.00
10.0
25.60
10
28.54   
37.75   
39.96
25.29   
35.60   
38.43
30.82   
37.98   
40.15


32.00
10.0
25.60
20
27.72   
37.56   
40.23
22.91   
34.49   
36.10
30.69   
37.88   
40.14

Glasgow
144.00
15.0
134.40
0
28.17   
36.97   
38.85
28.17   
36.97   
38.85
28.17   
36.97   
38.85


144.00
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3
26.75   
36.50   
38.91
25.34   
35.81   
38.09
28.38   
37.22   
39.28


144.00
15.0
134.40
5
27.52   
36.91   
39.13
26.49   
36.19   
38.10
28.27   
37.25   
39.36


144.00
15.0
134.40
10
25.02   
35.77   
38.49
21.38   
33.30   
36.54
28.14   
37.35   
39.48


144.00
15.0
134.40
20
22.78   
34.59   
38.84
18.25   
31.33   
36.06
27.96   
37.41   
39.60

Paris CIF
144.00
15.0
134.40
0
26.23   
34.60   
35.40
26.23   
34.60   
35.40
26.23   
34.60   
35.40


144.00
15.0
134.40
3
25.24   
33.95   
34.77
23.82   
32.80   
34.56
26.64   
34.53   
35.35


144.00
15.0
134.40
5
25.69   
34.17   
34.97
23.92   
33.23   
34.76
26.64   
34.48   
35.27


144.00
15.0
134.40
10
23.48   
33.24   
34.02
21.56   
31.34   
33.10
26.39   
34.44   
35.21


144.00
15.0
134.40
20
22.23   
32.34   
33.65
19.73   
29.88   
32.17
26.03   
34.30   
35.06
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