DEBEris

=& 05-30-2C-7 FFEAGF]=FA] 052 Vol.30 No2C

H.264°0 48] ARG E29 71H

Aol A5 B, A A e

A Temporal Error Concealment Algorithm with Adaptive Block
Size in the H.264/AVC Standard

Donghyung Kim*, Jechang Jeong** Regular Members

H264/AVC 594 $58 EZNE A2e ¥58 =750 2/15glon olF S3e not ¥& 9% &
#& nalth 318 59 £PEL AslolHoon)e) MAIRE o)A $E HEEe] visjel nef we
YRE TP Hoed P55} FEE shbel vlazisol A 16717149 N2 e SAYNEE 14
G ogem o 4o AR tE FEEAYe A4 5 Ao =3 U BEaslze] $29 T ol
MEzEs meed golut g Hoeslel Wazise 7End we $4998E 7hd B o)

e gu FxzAYs Azt Ree) Jug Ao TP U B =RS H2es $EH EEe
E4S mefsiel vazel XFSha gt B 2719 $2Y W L Px e B ohlet T wAm
BEEo] RES o]gdle] M T2 B2 72 Js eyjteozy njazis 1 ¥l Qe RS Ao

3k
B B30 o2 FF LA gy YL Akt ANHE FTFE T PG oleey 7]
Wk Masle] Ae QLS ARUAE HEGo] BAZ] FIE AR 528 kst

Key Words : Error Concealment; H.264; Temporal; Macroblock Mode; OBMA.
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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‘+ Tempord replacement —s— Errar Concealment in JM8 4 —a— Proposed Method |

(a) Foreman Sequence 100 Z#|] (BER=20%)

Coastguard Sequence (BER 20%)
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o«
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g 310 // H____k————__k___'
300 //
29.0 . . . . . . .
100 150 200 250 300 350 400 450 500
Bit Rate [Kbps]

‘—0— Temporal replacement —s—Emor Concealment in JM8,4 —— Proposed Method |

(b) Coastguard Sequence 100 Z# %) (BER=20%)

Table Tennis Sequence (BER=20%)

36.0 P—
340 —
330
- R
0320 ///::/,H
© 310 =
® 30,0
o —
290 L ———
BO e
270 . . . . .
50 100 150 200 250 300 350
Bit Rate [Kbps]

‘—~— Temporal replacement —s— Error Concealment in JM8.4 —a— Proposed Method ‘

(c) Table tennis Sequence 100 =%} (BER=20%)
T2 4. j22EF 2F80] 20% I o] AP A
Fig 4. The simulation results (BER=20%)
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H 2. Foreman /3ol tgk BERO| wt& PSNR
Table 2. The PSNRs of Foreman Sequence (100frame) for
variable BERs

BER
5% | 10% | 15% | 20%
PSNRy, |36.79 | 35.80 | 34.71 | 33.74
PSNR;, |37.51]36.77 | 36.12 | 35.26
PSNRpro | 38.06 | 37.55 | 36.89 | 36.25
PSNRy, | 37.67 | 36.48 | 35.22 | 34.14
PSNR,,, |38.58 |37.67 | 36.80 | 35.82
PSNRpo | 39.33 | 38.68 | 37.80 | 37.06
PSNRy, | 38.33 | 36.98 | 35.59 | 34.41
PSNR;,; |39.46 | 38.36 | 37.41 | 36.29
PSNRpro | 40.38 | 39.64 | 38.58 | 37.73

QP | Original | PSNR

24 | 39.07

22 | 40.64

20 | 42.06

PSNRy,, : Temporal Replacement
PSNR,, = Error Concealment in JM8.4
PSNRppy : Proposed Method

E 3. Coastguard 9§73 tjgt BERe] wZ PSNR
Table 3. The PSNRs of Coastguard Sequence (100frame)
for variable BERs

BER
5% | 10% | 15% | 20%
PSNRy, |33.81|32.61|32.18 | 31.39
PSNR,;, |34.86|34.06 | 33.79 | 33.33
PSNRpro | 35.27 | 34.82 | 34.70 | 34.49
PSNRy, | 34.46 | 33.10 | 32.62 | 31.73
PSNRy,, |35.74 | 34.81 | 34.46 | 33.94
PSNRpro | 36.22 | 35.65 | 35.48 | 35.23
PSNRy, | 34.85 | 33.40 | 32.87 | 31.93
PSNR;, |36.19 | 35.15 | 34.81 | 34.21
PSNRpp | 36.80 | 36.14 | 35.95 | 35.68

QP | Original | PSNR

26 | 3553

25 | 36.54

24 | 37.17
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I 4. Table tennis /gl sk BER| w& PSNR
Table 4. The PSNRs of Table tennis Sequence (100frame)
for variable BERs

QP | Original PSNR BER
5% | 10% | 15% | 20%
PSNRz, |32.11 | 30.51 | 29.64 | 28.49
28 | 3556 | PSNR,, |34.05|33.04|32.57|31.74
PSNERpo | 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|33.13|32.18
PSNEpzo | 35.79 | 35.01 | 34.83 | 34.15
PSNRy, |33.19 | 31.25 | 30.27 | 28.94
24 | 3826 | PSNR,, |35.71]|34.27|33.73|32.62
PSNEpro | 36.89 | 35.87 | 35.57 | 34.79
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