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Abstract

In this paper, we propose a new selective temporal error concealment algorithm best suited for H.264/AVC. The

proposed algorithm performs selective temporal error concealment depending on whether the lost block is at background or
foreground. If the corrupted macroblock is decided as at background, then the simple temporal replacement is performed.
Also we propose replacing a lost block at foreground with the selective average of respectively estimated blocks from the
multiple reference frames. This paper supposes error—corrupted H.264/AVC video bitstreams over CDMA2000 (or UMTS)
air interface. It is shown that under Flexible Macroblock Ordering (FMO) coding of H.264/AVC, the proposed algorithm
provides PSNR gain up to 1.18dB compared to built-in algorithm in the H.264/AVC test model. In addition, the proposed
error concealment method has average PSNR improvement of 0.33dB compared with that under N-slice coding mode. The

proposed algorithm also provides better subjective video quality than other conventional error concealment algorithms.
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dste] 2zt oz HY Y AP ® 33 go] o
3t AEE 103 HHE FY3igr)

Atgt ole} &4 7|&9 A%g HrEr] Y8 JE
oz A7 H(TR), H264 32 AT EY ol
g &4 W¥(REFEC)®, &4¢ ENES
A azEES Hyog A= WE(MH-EC),

E 1. oy 24 Mg % £33 =d ¥ MY E 2. VCEG-N80 oflzf mjel m®
=Y Table 2. Error pattern files of VCEG-N80.”
Table 1. Coding conditions and test sequences for error
concealment simulation. Bitrate | Length Mobile
No File name kbos) | (s BER | PDU S
Category Parameter ps S size peed
H.264 Encoder M3 )
o - : 1 {18681.3 64 6019.3e-3|640 bits | 3 km/h
Error resilience | - N Slices per Picture
tools - FMO (Mode 2) # slice group:2
: - 2 |18681.4 64 6012.9¢-3|640 bits | 3 km/h
Video Packet Size| 80Byte
# Reference frames| 3 frames Wecdma_64kb_3kp .
-~ Akiyo (QCIF, 10Hz, 100Frames, 64Kbps) 3 s se-04bin 64)  180]5.1e-4|640 bits | 3 kao/h
- Carphone (QCIF, 10Hz, 100Frames, 64Kbps) Wedma_64kb_50k .
- Mother and daughter 4 . 64 180]1.7e-4 {640 bits | 50km/h
Test sequences ph_2e-04.bin
(QCIF, 10Hz, 100Frames, 64Kbps)
- Container (CIF, 15Hz, 150Frames, 128Kbps) 5 chma_12.8kb_3k 128 18015.0e-4 | 640 bits | 3 km/h
- Foreman (CIF, 15Hz, 150Frames, 128Kbps) ph_S¢-04.bin
R - CAVLC, RD optimization on, IPPP. Wcdma_128kb_50 .
etc . . 6 . 128 180{2.0e-4 | 640 bits | 50km/h
- Constrained Intra Prediction on kph_2¢-04.bin
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95

WCDMA oll2{ sigol| we o3 24 7Y

files® Table 4. PSNR comparison of the error concealment
methods under WCDMA.(N-Slice)
No. Simulation starting positions (in bytes)
pER=5x10” | B | r | FEF | MH | NO-horpe
=JX
| | 227200, 259840, 128000, 343800, 81920, 79360, 392320, Free ¢ | -rc |BorG
56960, 440960, 458380 oo |-2[ 894 ] 3229|3929 | 3976 | 3943 | 39581
) 227200, 259840, 128000, 348800, 81920, 79360, 392320, o0 L 3527 | 3069 | 30.82 | 3044 | 30.46 | 30.48
56960, 440960, 458830 m&a | 4098 | 37.25 | 3650 | 3626 | 3691 | 37.03
5 [551040, 251840, 613120, 609920, 616000, 57600, 1313120, CIF | cont | 3437|3112 | 31.10 | 3153 | 3157 | 3157
1248640, 273920, 1366400 (128K) | fore | 30.80 | 26.84 | 26.87 | 27.01 | 27.02 | 27.04
751040, 251840, 613120, 609920, 616000, 57600, 1313120, average | 37.07 | 31.64 | 32.92 | 33.00 | 33.08 | 3319
ER REF | MH | NO-
1248640, 273920, 1366400 BER=2x10" TR STEC
1143200, 410240, 2480000, 561920, 2135840, 1954560, Free “EC | “EC |BGFG
o 283520, 730880, 698720, 154368 QCIF aki | 4394 | 4060 | 4060 | 40.78 | 40.62 | 40.81
1143200, 410240, 2480000, 561920, 2135840, 1954560, a0 [P 3527 | 3161 | 3131 | 31.18 | 31.21 | 31.27
6 983500, 730880, 698720, 154368 m&a | 4098 | 3767 | 3689 | 3639 | 37.67 | 37.87
CIF | cont | 3437 | 3279 | 3255 | 33.04 | 33.02 | 33.05
. 128K . : . . . .
A e e dueFAA BOFGS g Mg |0l {0 86 R BR | B0 | B0
& W(NO-BGFG)H A5-& ulmatdo H264 2z average 37.07 | 3433 | 34.04 | 34.08 | 34.31 | 34.40
o &4 wie JMAld 7dE danEF s} E 5 WCDMA o3| @=lo wa oz 24 7|#y
A TSI ohe AF AdolM Aok °ﬂr’—1 ey PSNR H|1d (FMO)

B2 'STEC'Z ®7]38tdt

A4 WCDMA o] F%olM F&3 ol A st
of Zt el e 7IE o 24 7Y 2 A% dx
2159 PSNR @< ¥ 49 F 59 Uitk & 49
¥ 59 Z} PSNR #E2 T o8 sidel st Z
A2 Ao B 103 Ao I HEAE e
@ Aot

Ay 2&¥ WCDMA ol sjele o] 5ol #o]
(fading) A 8 T Aol Fat7] el H
w3 AR EdLe] ¥t 22y A2 HEd L9

Aol 47) o] @AM BAsHE HE Y=
skl H8] QCIFSH 2ol A& 99 Ale &
Aol B Fotolzzt SARE 97} BASRL
NAe] @ ZaAQ AAt &AsE sk o3

gz dA g Edolart S48 Aede
FH 59 AHE o] 8T 7] 249 F&o] HolA
B2 3t d3prh AstA 2Asly] vhdoltt ol#A
S g 2 Yo A A d3e & AE o9
Az st Zﬁﬂ 311’40 3o %‘ Fe UIAA 4

99 AP} 2843 FY BER 54 2 o
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Table 5.  PSNR comparison of the

methods under WCDMA.(FMO)

error  concealment

BER=5x10""

ER
Free

TR

REF
-EC

MH
-EC

NO-
BGFG

STEC

QCIF
(64k)

aki

44.06

3181

39.81

41.10

41.17

carp

35.30

3115

32.28

324

3294

m&a

41.01

3579

3643

36.92

36.89

CIF
(128k)

cont

34.38

2964

29.70

32.25

32.23

fore

30.91

26.08

2824

2859

2861

average

3713

30.89

33.29

34.36

34.37

BER=2x10"

ER
Free

TR

REF
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STEC

QCIF
(64k)

aki

44.06

40.75

40.74

42.06

42.08

carp

3530

32.02

32.05

3289

3291

m&a

41.01

3744

3197

38.64

3863

CIF
(128Kk)

cont

34.38

30.69

30.82

33.18

33.19

fore

3091

26.98

2929

29.69

2969

average
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13. Subjective quality comparison for concealment method -
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