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ABSTRACT

For the improvement of coding efficiency, the H.264 standard uses new coding tools. Using these coding
tools, H.264 has achieved significant improvements from rate-distortion point of view. The adoption of these
tools enables a macroblock in H.264 to have more information, sixteen motion vectors, four reference frames and
a macroblock mode. In this paper, we present an efficient temporal error concealment algorithm by using not
only motion vectors and reference frames but also macroblock mode of neighbor macroblocks. Our algorithm
conceals the macroblock error with variable sizes, 16x16, 16x8, 8x16, 8x8 depending on the macroblock modes

of neighbor macroblocks. Simulation results show that the proposed method increase the objective quality
regardless of bit-rate and block error rate.
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Table 1. The comparison of the complexity of ECModes

ECModes Addition Subtraction | Comparison
ECModel 9 576 9
ECMode2 10 320 10
ECMode3 10 320 10
ECMode4 12 192 12
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Foreman Sequence ( BER =20% )
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(a) Foreman Sequence 100 Z#|¢ (BER=20%)
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(b) Coastguard Sequence 100 Z#|% (BER=20%)
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Fig 4. The simulation results (BER=20%)
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¥ 2. Foreman *37¥o vhgk BER) wHE PSNR
Table 2. The PSNRs of Foreman Sequence (100frame) for
variable BERs

BER 1
5% | 10% | 15% | 20%
PSNRyy | 3679 | 35.80 | 34.71 | 33.74
24 | 39.07 | PSVR,, | 3751|3677 | 36.12 | 3526
PSNRpo | 38.06 | 37.55 | 36.89 | 36.25
PSNR,,; | 3767 | 3648 [ 3522 | 34.14
2 | 4064 | PSNR,, | 3858 |37.67 |36.80 | 35.82
PSNEppo | 39.33 | 38.68 | 37.80 | 37.06
PSNR,, | 3833 | 36.98 | 35.59 | 34.41
20 | 42.06 | PSNR,, | 39.46 | 3836 | 37.41 | 3629
PSNRz0 | 40.38 | 39.64 | 38.58 | 37.73

QP | Original | PSNR

PSNR,,, : Temporal Replacement
PSNR,,, : Frror Concealmentin JM8.4
PSNRpp : Proposed Method

T 3. Coastguard 34}l g+ BERe| w2 PSNR
Table 3. The PSNRs of Coastguard Sequence (100frame)
for variable BERs

F 1 s BER |
P | Origi PSNR
QF | Ongina 5% | 10% | 15% | 20%

PSNR,, |33.81 | 32.61 | 32.18 | 31.39
26 | 3553 | PSNR,, |34.86|34.06 |33.79 | 33.33
PSNRpp0 | 3527 | 34.82 | 34.70 | 34.49
PSNR;, | 3446 | 33.10 | 32.62 | 31.73
25 | 36.54 | PSNR;,, | 35.74 | 34.81 | 34.46 | 33.94
PSNRppo | 3622 | 35.65 | 35.48 | 35.23
PSNRy. | 34.85 | 33.40 | 32.87 [ 31.93
24 | 3717 | PSNRy, |36.19 | 35.15 | 34.81 | 34.21
PSNRp,0 | 36.80 | 36.14 | 35.95 | 35.68
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E 4. Table tennis %3/l e+ BERe] w2 PSNR
Table 4. The PSNRs of Table tennis Sequence (100frame)
for variable BERs

BER
5% | 10% | 15% | 20%
PSNRy, |32.11 | 30.51 | 29.64 | 28.49
28 | 3556 | PSNRjp, |34.05|33.04 3257 |31.74
PSNRpgo | 34.80 | 34.18 | 33.97 | 33.44
PSNRy, |32.65|30.88 | 29.96 | 28.72
26 | 36.83 | PSNR,, |34.85|33.57|33.1332.18

QP | Original | PSNR

PSNRpro |35.79 | 35.01 | 34.83 | 34.15
PSNRy, |33.19 |31.25 | 30.27 | 28.94
24 | 3826 | PSNRp, 3571|3427 (33.73|32.62
PSNRpp, |36.89 | 35.87 | 35.57 | 34.79
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