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ABSTRACT

In this paper, channel error characteristics are investigated to alleviate the channel error propagation problem of
the digital TV transmission systems. First, error propagation problems, which are mainly caused by the inter-frame

dependancy and variable length coding of the MPEG-2 baseline encoder, are intensively analyzed. Next, existing
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channel error resilient schemes are systematically classified into two kinds of schemes; one for the encoder and the

other for the decoder. By comparing the performance and implementation cost, the encoder side schemes, such as

error localization, layered coding, error resilience bit stream generation techniques, are described in this paper.

Also, in an effort to consider the practicality of the real transmission situation, an efficient error detection scheme

for a decoder system is proposed bv employing a priori information on the bit stream syntax, checking the en-

coding conditions at the encoder stage, and exploiting the statistics of the image itself. Finally, subsequent error

concealment technique based on the DCT coefficient recovery algorithm is adopted to evaluate the performance of

the proposed error resilience technique. The computer simulation results show that the quality of the received im-

age is significantly improved when the bit error rate is as high as 10°°
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HE 239 Pa A7z

5 Mb/s 10 Mb/s 15 Mb/s
_19_‘ 1 2 ms 1 ms 0.667 ms
| 103 20 ms 10 ms 6.67ms |
10° | 200ms | 100 ms 66.7 ms
10-7 2s ls 667 ms
10® | 20s 10s 6.67s
10-° Im2s Im40s Imé6.7s
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107! [ 5h33m20s | 2h46m40s | 1hSImi0s
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Fig. 2 PSNR performance comparison of MPEG-2 accord-
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Fig. 5 Frame based success rate comparison of MPEG-2 ac-

cording to channel error BER.
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Fig. 6 Channel error resilience schemes for MPEG-2 system.
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.n.’ Start code possible
detector I start code
loc.
: macro block
Channelme  au Start code Synchronization Control I e‘!i’r map
emor . .
loc. | N ovaid /\t,ymbol fmvalid Atblock: VA
I symbol l info. info. -
loc. Syntax 3 .
yn .
Channel invalig [ Check G * | coneat
decoder : IvLC loc. : ment
: VLC C/DCT .
» H» . >
: decoder decod decoder tocoded :
- symbol & image &
bit stream bit index bit index

% 9. A|rst MPEG-2E

A 3GA Q2 A& BEHE.

Fig. 9 Proposed 3-stage error detection scheme for MPEG-2.

Sequence
Header
Sequence
Extension

Slice
Header &
Data

End

O 10. 349 ¢
ZA).
Fig. 10 Bit stream syntax flow of MPEG-2 topmost level.
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MB_address_incrementol] @ X7} HA sl EFFo
AHH oz o|FH Aol FEER B =EAA
= ag e AlAE AR v 7Y E H5He
2 ggsiginh. zel, o) WHES Y FAHLE
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A& 715 VLC 4] e & @9 FE iy
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F4 L Fald A 5 ANt

8 . AA NRE 3 e HEd AL He BEEY
7pEAe He g
Fig. 11 Candidate vectors for the block boundary mismatch
detection.
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gl 12, Ad 24 BER3 @3 AAM 7)) Wale] &
MPEG-2 5.8} 7} 2] PSNR & v]i2(240 =
de), 503] wki) (a) Flower Garden g4. (b)
Football 474,
Fig. 12 PSNR performance comparison according to BER
and error detection schemes.

42 2 20 7|HH XHE 43

HEsh e oAl AnE Hagsts] A, &
¥ DCT Al % g #3389 F o8 49
HAAE A% A o At HRE et o
o xEes AHHA GeF she Ao o4 &
Z1¥joltt. ol 2gh @A & UL FJ4e ALF
dellMel TEE JEE ol 3k W, & 2 Y
bl Al F2h el Ao} FHE HYUE o) &3k WY

www.dbpia.co.kr



B3 /MPEG-2 $9% B2 44 tig Ad 2o 2% 4 &9 7Y

o] F A Z oAt A AHoE QM
ZH P G BRAM FAF REL ol &4
" EEE A99, MPEG-29] A7} 42 23 (tem-
poral predictive concealment : TPC)o) 33 €c}l). &
e e ARAH % sy A4 A3
o g HE 3he 7k Y E2oanE &4
E5-E¢ F#33ke A28, MPEG-2 dA & o] ¥y
F7+ o2 23 (spatial predictive concealment : SPC)
2 Fos g

AlZF el & 29 7l e A ZEde JHF 939
deole g 7ot &4d FEE AY9A H=z &
Aol gle F&, 53] wA R &4 dsiA
© A g4siA 4y R YAY = Ut 2
Hy F2qdo] oW o] T E4d RiE
& 7Hg AN FE-E Folo} sy, o] A4 23
o 98 AR ol Fag 9T g a2 &
A7F BT AL §AQY e GA Po] &4HE
2, 239 9EE AgateiE 333494 & JYE
o] Hgo] Yoty auz dAHoE i B3
3l w]go] go] B, AT ¥ Y 4
33 7ol AHg-o] Bt A9t @ol itk 4,
L AF &8 1Y FH BB I PHE of
SM FH BEY Y E AFAHES S4E RE
9] DCT AFY Hx e H9dste Aoz A5
H ZHinterpolation) 71'g ol gt & 4= i}, whed A &4
25T AR ARE T E59) JRYo
2 HYste 2 $rhssy] B o= Jx A8
Glurring)® 434§ deoh 22y Zdgu gato]
U AA G A4S T AT S e Y e He
g+ e AdE AL 9% oF YL HEY
T e AdE AHgol sHesta, AUl g2
P S M gde] st ldets &4 @
He EAo] ok watA AAHQ o2 &3 7Y
o JdoME MR 2 FA Ae F 71EL IA
3 Adete Aol Wasd & gAY Fo] HA
Y} EEY Wi vl BHFT A edE AT oS
o g AL, FHYel & REONI} WL
S 490 48 R gy e 70 42 )
Y& Fgshe 2o uigA sy dddg.

4, AA7A AXH A T A% &9 MY
< &9 EE9 3k e Ay Hdste wya,

DCT A4-& Bgste ¥y ¥ 72 vE 9
% A= e Ay Bdde PPegE ew A
¥ B E ALgste WY, 548 9EHE AL
3t A= e FYse W2 292 9 BE
8 A= g 7bE HFoz rahe YR Sl A
. DCT ASg H93te &2 Foe JPEGIA
Ate B53} @ blocking effec) & Z0)7) 9%
& DCT AlF 249 A4 71¥24)5 398 B2
e A FEAM Zo) kg FolEE HH3 )

32 T . ey
il ¢ ‘Error Dect'& Copying ++ '
30 TS T Error Deet & Conceal e

=) :
= ot T
% BN P
22 A RN
’({:
20 - Mehd
. i
18 \\ s
S
16 \:
14 . . i
1.0e .06 1.0e-05 1.0e-04

Bit Error Rate

(a)

Error Dect.& Copyin et :

T T U Efror Dect & Condedl ]
3 &‘ ir.;_‘., e i
N
28 \ 1
€ 2t N T
£, i 4
2 ;
22 fed
20 t
18 r'
16 : : S— .
1.0e-06 1.0e-05 1.0e-04

Bit Error Rate
(b)

A2 13.50d 25 BERF 22 34 R &9 71 ge] A4
ol u}& MPEG-2 2 3.3} 7]% 2] PSNR < & u] =
(60 <), 5008] ¥, (a) Flower Garden 94},
(b) Football % 4}.
Fig. 13 PSNR performance comparison according to BER
and error resilience schemes.
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