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1.0 Introduction

We propose an intra-frame error concealment method for inclusion in H.263++ Annex L, as error concealment scheme 2.  The method based on the well-known linear interpolation techniques [
],[
].

2.0 Description of the error concealment scheme 3: INTRA

When the error concealment for intra coded frames request indicates is signaled by Annex L, missing macroblocks in the coded video picture are concealed in the displayed video picture as described next.  The error concealment method described next is based on the popular directional filtering method.  First, edges in the available macroblocks surrounding the missing macroblock are determined using a gradient measure. The edge for pixel x(i,j) in the surrounding blocks is computed by
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The magnitude and angular direction of the gradient of pixel x(i,j) are
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The angular value of the gradient is rounded to one of the eight directions equally spaced between zero and 180 degrees. A counter corresponding to each of the eight directions is maintained. If the direction of the edge at the pixel x(i,j) implies that it passes through the missing block, the counter corresponding to the direction of that edge is incremented by the amount of the gradient.  This procedure is performed for all the pixels in the blocks to the left, down, down-right, down-left, up, up-left, and up-right of the missing block (if available), and for each of them, eight values corresponding to eight directions are obtained.  The direction corresponding to the counter with maximum value is called the direction of the dominant edge. The pixel values in the missing block are interpolated along this direction using pixels in the available neighboring blocks and a series of one-dimensional interpolators. The interpolated value is a weighted average of the values of pixels in the neighboring blocks that are on the line parallel to the direction of the dominant edge. That is, the estimated value of a missing pixel is given by
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where N represents the 9 neighboring blocks, xi is a pixel in the missing block, xj is a pixel in one of the neighboring blocks on a line with xi which is parallel to the direction of the dominant edge, di,j is the distance between the pixels xi and xj on the line, and w is a constant and is equal to X.

3.0 Results

Results were generated using a sample of the Internet/H.323 video streams generated from Document Q-15-I-20.  Only one packet in the first Intra coded frame is dropped. All PSNR values are averaged over all frames, including skipped frames where the previous coded frame is repeated.

Table 1 presents results for decoded PSNR after applying losing one packet in the first INTRA coded frame, which corresponds to the loss of half the GOB.  Results are from data streams generated by a rate-distortion optimized encoding algorithm that is not loss-aware or decoder-aware (the bit streams are identical to those in Document Q-15-I-(19,20)). We then calculate the PSNR for the first 30 and 300 frames, with and without Intra concealment.  This illustrates the benefits of having a normative intra error concealment mechanism.
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Total

Bit 

Rate
Frame

Rate
Video 

Bit

Rate
Frames
Decoded with Intra concealment 
Decoded without Intra concealment 






Y

PSNR
Cb

PSNR
Cr

PSNR
Y

PSNR
Cb

PSNR
Cr

PSNR

Foreman
64.00
7.5
59.20
1-30
23.18
37.52
39.69
7.40       
10.72
9.82

Foreman
64.00
7.5
59.20
1-300
25.08
37.29
37.40
15.91      
22.05
21.68

Foreman
144.00
7.5
139.20
1-30
23.49
38.61
38.79
7.78   
11.07
10.18

Foreman
144.00
7.5
139.20
1-300
26.00
38.82
38.95
16.61
23.17
22.67

Hall

32.00
10.0
25.60
1-30
22.38
36.18
38.89
7.82
13.89
8.6

Hall
32.00
10.0
25.60
1-300
22.86
36.61
39.03
8.49
11.61
9.35

Table 1.
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