ive

creat
commons

)

E D

O N S D

M

O M

C

XN & XHEAl-

)
)
A
5%
<+

ioll
)
10
ak

&l

O

3J
<D

o3

W0 s

~UJ)

<3

oll

RJ <D oo
oS
”) <+ 1

~ 2 O]

LICk:

El-

ZHE Metor

LICH.

MEXE ZEAIGHH OF &

— o
:_CI

t

e}

MNERLEALL A

K4 .
I
[
W <o
S
] =
Ww o
R 00
= K’
0 oy
RC U
K &
= L
oF ®
]
J (@)
(o]

3l
LI
.ol
)

o _d
Ha3
EENE ~T1
= ol
o7 2 U

)
0 il
RMr5 O
= — IF
[SETe) m.A_._l
JjJ A
15 80 &
o =
[ ] [ ]

X ESLICH

HOd

HEAH0 CHE 0l8Xe H2ls 2l Lol o

E

ol

I 2

Ololiotol &

=
=

0l N2 0| =3 & 172 (Legal Code)

Disclaimer |:|._'|

lection

Co


http://creativecommons.org/licenses/by-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/by-sa/2.0/kr/

Ho

24 OJ

:]
]1/__
10
20



g
3
dﬂ
o

—~
;O_l
Ho

2%

201043






i

A

O

[
)

N A Q] HIT] O T e,

13

“

A

29

&3k M

E’_H]—O]

N

2.3 7]

i

™
o]

oy
1o
%0

0

r .

O

a3
o
5

—_—

N3

16

19

e BN, B BRSNS S——

Nlo

3.2

22

o
o

3.3 H

29

33

SNR _/:;q] Q] 31 1?_:]]:1/] E]

ki3

35 T AA el o

35

3.6 TIOJE] TFZ AT rereereeremrmeneiie

43

.
eyl

Inw

;OL
al7

e



=]

=]

=]

=]

=]

1. H.264 ﬁlﬂl 9,] NAL_unit_type Xc-]) 9,] ..................................................... 36
2. NAL 3] W NAL_ref idc A Q] e 37
3. NAL 9|t W NAL_unit_type % Q] weeeeerreessnriesiscnrieienennes 37
4. AQHE YT H263 ol theh FHF PSNR HJGL o 44
5. SNR A d ez




™
o

%

il

N

1. 3GPP TS 26.111 ~f

ad

10

ek sbd d3t A4S (a)

g, (b) w2 Ris}

[e=]
=

sk

§-l,

o ¢

13

)|
.

A dEiZd e (af e [ (b) olvpx=d

"

™
™

17

B ()= B () B]FE AA] oot

=

A=)
£& ¢

g o; (a) & AW AA a2z

Keiy

7] o] LTH

17

Nlo

\UO

(b) =

SR

5

A oy (@) 94 A g R (b) o

ki3

2 A o

==
=

7. H]

|

18

Q 7_111;21]

AAe] A AE; (@) A

20

23

0. Lifting SChemeg] TE3a ettt s

ad

24

~level DWT W& A7} coeene

k4

5|
pud

o mEa Al o

o]
=i

HA 3z

A

19 10.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

3-Level DWT < Aol A 2] Raster scan order « e esseeeeeeses 26
old ZHd AAHS fF HAd (a) & AAL b) ¥TL A

A L (c) BYE O] A I Q] e 30

(@) A E Qo] FET Q] et s 34
H.2648] NAL JE35 seeererrenesseeestiitataaaanasectenisiieseiisnsitais b 36
H.2648] NAL B T] T3 et b 36

IDR_SO/non IDR_SO NAL unit “*4); (a) SO NAL unit %,
(b) IDR.SONAL 3t] 2 (c) NonIDR_SONAL 3T weeeeeeees 38
IDR_IO/non IDR_IO-NAL unit 7%3; (a) 10 NAL unit +2, (b)
IDR_IO NAL 3&ld, (¢) Non IDR_IO NAL &9 2 (d) IO
DCOIng Tf0, wwoorrsveeesssoersssoessssssssssss e 39

DI NAL unit 7/3; (a) DI NAL %, (b) DI NAL 3|t = (c) dlo]

SOOD NAL unit 7-4; (a) SOOD NAL 2, (b) SOOD NAL

A L (¢) SZA GIOJE] JEA] o e 41



22.

23.

24.

25.

26.

21.

28.

29.

30.

31.

32.

MVI NAL unit 7+4; (a) MVI NAL % % (b) MVI NAL

ELSO NAL unit 7; (a) ELSO NAL % %! (b) ELSO NAL

0.204bppoll A &5 %

HT] 9 o]

.

0.166bppell 4]
0.144bppoll A &5 %
0.129bpp°ll A
0.204 bppel A (a) A}orsr W
3HA ZHS
0.166" bppell A (a) A}t sk H
258 A = ¢
0.144 bppl A (a) #|<tst
50 A 2z
0.129 bppell 4«(a) Al e+e+ H
90 A =¥ <l
SNR =AY e el e R=oj A
Mg Qe Aere o]

(c) H263 Ho=

3 - 42

et - 42
S PSNR H| T cooeeeeeeeeeees 45
S| PSNR H| T cooeeeeeeeeeees 45
| PSNR H| T cooeeeeeereeees 46
S| PSNR H| T cooeeeeeeeeees 46
2 () H2630.2 EHag Hrje
........................................................... 48
2l (h) H263°0.&2 B35 Ht29
........................................................... 48
2l (b) H2630.% EHoyg Hrje
........................................................... 49
2 (b) H2680 2 555 Ht] 29
........................................................... 49
A A ZHde] Fa AA A



Design of Object—based Video CODEC for the Mobile Video Telephony
Using Hybrid Transform

Sung-Hye Jeon

Department of Computer Engineering, Graduate School,
Pukyong National University

Abstract

Recently, many people have contacted various mobile multimedia services
through the, mobile terminal owing to the commercialization of 3G
communication technology. With the development of processing time on the
mobile terminaly the wideo telephony has been .the standout service in
mobile multimedia “services of 3G mobile communicdtion: Since the service
of video telephony has. been+ provided in=3G celluar phone, 3G celluar
users can use this service anywhere—and anytime. But the quality of the
serviced video telephony has been not good yet by the actual mobile
restrictions. The user complaint about the low quality of video telephony
has been raised incessantly.

There are two major factors of mobile restrictions that limit to the
high—quality of the video telephony in the mobile environment. The first
one is the streaming bandwidth. Though the streaming bandwidth has been
improved somewhat by the commercialization of WCDMA(wideband code
division multiple access), HSDPA(high speed downlink packet access) and
WiBro(wireless broadband), it is naturally that the bandwidth of the

wireless communication 1s narrow more than that of the wired

_Vi_



communication. The second one is the performance of video CODEC. The
video CODEC for the service of video telephony must compute encoding
and decoding at the same time. And it must process the massive video
stream through software and hardware. The performance of video CODEC
should be improved for the high—quality service in the existing mobile
video telephony environment.

The video CODEC used in the mobile video telephony environment leads
to two quality problems. The first thing is the degradation in the face
region under an illumination. The quality in the face region should be
guaranteed in video telephony because each other speak over celluar
phones seeing themselves. The second. thing i1s the degradation in the
background region with-the variation. Sometimes-.the whole region in a
frame can be greatly wvaried -by the camera shake.~ When frames are
encoded through video CODEC, the bit rate will be increased in the
greatly varied background region and also-the serious blocking artifact will
be happened in that region.

For solving the above—mentioned quality problems, this paper presents
the design |of the object-based video CODEC using hybrid transform in
mobile video telephony. "The proposed design firstly segment each frame
into a significant object and an insignificant object and then perform
separately the" white .valance in two objects for alleviating the quality
degradation by illumination. Considering the video .telephony, a significant
object is set to the faece region of caller and . an insignificant object is set
to other region except for the. face region, so-called the background
region. The proposed design is to improve the quality of a significant
object by limiting the bit rate of a insignificant object while minimizing the
quality degradation in a greatly varied background region. Thus, we
compress a significant object with high quality and low compression ratio
and compress an insignificant object with low quality and high compression
ratio. Furthermore, we control the bit rate of the video stream in the
limited bandwidth by adjusting the compression ratio of each object.

From experimental results, we confirmed that our method has more
higher quality than methods in the conventional CODECs at the significant

region on the same bit rate.
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e 17 - Isolated Zero, &3} atel= Ao dugte]l dAG Bk 2]
g AEATE Folve dAR BHoh & glo] EAFE A5
e 7TR - Zero Tree Root, 3.3} slel:x Al duizko]l A A B}

Fov), RE ALATE A4 YA B FE 45

webA] FA 358 stelE A57F POS, NEGS 28 FaA42 3o
H Age Iz2 fdE A= A ZAEAS Zhzbe] gisia POS,
NEG, 1Z, ZTR A& x84 A T8 55 33

1=}
9
2 #9E 3t o oM AEATE PEed 2tk 5 940 2

6— ——67= 68 62 4 | 72 | 73 | 76 | 77
130|193 ‘/7’0’ 71 "*6 74 | 75| 78 | 79

.%'\ 88 | 46 |.109]131| 1324 194|195 8 2| 80 | 81| 84 | 85
151214172 235]133| 134 | 196 | 197 | 1 -u"‘]-.li 82 | 83 | 86| 87

e

26 | 27 | 89 (90| 47 | 48 | 110 111}135| 136,139 | 140|198 199|202 | 203

28 | 29 | 91 | 92 |*49 | 50.|112| 1131137 | 1387141 | 142 200 | 201 | 204 | 205

152|153 215| 216173 | 174 | 236 | 237|143 | 144 | 147 | 148 | 206 | 207 | 210 | 211

154 |155|217|218]175| 176|238 | 239 145 | 146 | 149 | 150 | 208 | 209 | 212 | 213

30 | 31 | 34 | 35| 93| 94|97 | 98] 51 |52| 55|56 |114|115|118|119

32 | 33 |36 (37| 95| 96|99 |100] 53 | 54 | 57 | 58 | 116|117| 120|121

38 | 39 | 42 | 43 | 101|102|105|106] 59 | 60 | 63 | 64 | 122|123 |126|127

40 | 41 | 44 | 45 | 103|104 | 107|108 61 | 62 | 65 | 66 | 124 | 125|128 | 129

156 | 157|160 | 161 | 219 | 220 | 223 | 224|177 | 178 | 181 | 182 | 240 | 241 | 244 | 245

158|159 | 162| 163|221 | 222 | 225|226 179|180 | 183|184 | 242 | 243 | 246 | 247

164 | 165|168 | 169 | 227 | 228 | 231 | 232|185 | 186 | 189 | 190 | 248 | 249 | 252 | 253

166|167 |170| 171|229 | 230|233 | 234|187 | 188|191 | 192 | 250 | 251 | 254 | 255

19 11. 3-Level DWT 9 2o A o] Raster scan order
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(a) (b)
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3.6 Holg Fx 44

Decoder ©ollA H-33tel HEAERS EFZ 935le] Holy x5 A
ofstdet. doly 2= H264 MY e EolM ARG 3= Holy
Z5 7IRto g AAEAT. H264= A2 dAINE HEYA dAsS 54
oz pEEANeH, By

abstraction layer)®= T/ ¥l AQbsl=-Hlt e 4 AA| HEA A%

i

=9 g8&%4 HAES 93] NAL(network

= HAor sta o, AA] EHAQ HolE Ho B FY 7Y A
&5 flstel NAL %5 7|vre 2 Hol 725 A et

WA NALAL w3l tdsl 43 E ==ty NALS J% 163 2o
NAL unit¥} « Hlo]|2=g& o]FojXn  #Ho]Z=o]=" RBSP(raw byte
sequence payload)’} $1&|stAl H o} RBSPel = SPS(sequence parameter
set), PPS(picture parameter set)s 2 ARES <dHF& Ivyg Ay
VCL(video coding layer)ol @2 3t& RBSP7F ¥3t¥tly VCLS AA
H264 s+5¢ dlolg &-velfin] VCL dlolEH = NAL unitE &3 <5<
A Ho]27t o] Fo A A FE. NAL! unit>-4vto]E Al2H 9 & (start
pattern) 2.2 Al #etH oo 2 1vlo]E A7]E ZEi= NAL header”} €14
skt NAL 38lgfs 29 179 #Z9] forbidden_zero_bit, NAL_ref idc,
NAL_unit_typel. & T4 ¥t} Forbidden_zero_bit: 34F ‘0o 2 A A & of
ofalm, NAL_ref_idcol A oJ® S NAL allge] oo o= wHojz=r}
inter 319 A Fx IAAE FAs=H AHEHEAY oAFE gt o
Lo ¢ x38t= NAL_unit_typee] NAL st FHoll ¢xsle= Holm=7F A
A= oj"W RBSPE > &3st=A& YEIUM, 24 H264% NAL_unit_type
= & Il YER S
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Starter code NAL header paviaad
4Byte(0x00000001) 1 Byte Y
% 16, H.264¢] NAL %
Forbidden _zero Nal_ref_idc Nal_unit_type
1bit(0) 2bit Sbit

% 17. H2649] NAL 3t %

¥ 1. H264 5499 NAL_unit_type 39

NAL unit type

Contents of NAL unit and RBSP-syntax structure

0

Unspecified

Coded slice of a non—IDR picture

Coded slice data partition A

Coded slice data partition B

Coded slice data partition C

Coded slice of a IDR picture

SEI(supplemental enhancement "information

SPS(Sequence parameter. set)

PPS(picture parameter set)

© [ 0 | O |01 || W N |-

Access unit delimiter

—
o

End of sequence

—_
—

End of stream

—
\)

Filler data

13-23

Reserved

24-31

Unspecified
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Arst= HHe Zdd A3 doly Fx2E AASH7] flste] Hos)
of H4Ad AREY AA| oF Z= A AH E(scalable) L= 55 1L

#&to] NAL_ref ide, NAL unit_typeS ¥ 2 ¥ ¥ 33 zo] AA 3t

3 2. NAL 3l W] NAL_ref_idc #17 <]

NAL _ref_idc Contents of NAL_ref_idc
0 Only intra coding
1 Coded IDR object bitstream
2 Coded non IDR object bitstream
3 A content o.f the NAL unit is used to consist of
reference picture.

¥ 3. NAL &g W NAL_unit_type A& ¢

NAL _unit_type Contents of NAL unit and RBSP syntax structure

0 Unspecified

IDR-bitstream for significant ‘object

IDR-bitstream for insignificant-object

Non IDR bitstream for significant object

IDR bitstream for insignificant object

Residual data for significant object in the SNR scalability mode

Decoding information for a sequence

Offset data of significant object

Motion vector information

O© |00 | N | O |01 | x| W I ND|+=

End of sequence

—
o

End of stream

11-12 Reserved
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of thal intra IPE BHIHL ZEgo] oo 9IXghe ou gt T
I} 2 odF Zdo] AE% intra/inter TP E Hol=E
Holm=9ol W&ol Fx IAHE FAst= 28 WEds grlair, &
s3tE S 4% Sebvy A T8 QHAES oz
e 7} o] 7)o @l Nal_unit_typeol = 5 2/01%2 A9 intra/inter
Y o BostE g duEH A, T8 AAe] e ZA Holy, ¢
I FASQ WE BH 55 skt F9¥ FUMEE 7les 98 11-30
£ reserved® A 43T}

=8 AA el gigk NALLS intra/inter Z9H HE2EJS FE3H, 1

of tdt NAL /7= 2 3y 344 18,189 YEM) ATk

Starter code | NAL header | 458 5o/nen IDR SO bitstream

4Byte 1 Byte
(a)
0 e} i 0 0 0 0 1
Forbidden NAL_ref.idc NAL_unit_type
zero bit
(b)
0 1 0 0 0 0 1 0
Forbidden NAL_ref_idc NAL_unit_type
zero bit

(c)
1% 18. IDR_SO/non IDR_SO NAL unit 74; (a) SO NAL unit %,
(b) IDR_SO NAL & % (¢) NonIDR_SO NAL 3|t
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4uto]l E =7]9] Al A FE(starter code) ©]F HolZ=9o] HEHES A3}
T 1vle]E =7]9] NAL 37t fjA|gtet dlojz2=q e Fa A <] H

ExEYo] gxen, RE Fo]REe] HE 2ulolEx HEXAEYH A7)

=

Aet) Intra Z9E Y 2 A= IDR_SO(instantaneous decoding

R4

i

refresh significant object) NALZ Aol oW, IDR SO & 1¢
189 (b)ell YEf AT Inter ZHE FL A didk NALS Non IDR_SO
2 49 393, Non IDR_SO NAL & 29 189 (c)oll YEFHA

H 58 Ao gk NAL % % 3t 742 29 199 Yetdid

Starter code,”| G, heatlet 10 Decoding Info. IDR_10/non IDR IO bitstream

4Byte 1 Byte
(a)
0 0 1 0 0 0 1 0]
v v v
Forbidden NAL_ref idc NAL unit_type
zero bit
()
0 1 0 0 0 2 0 0
v v v
Forbidden NAL_ref_idc NAL_unit_type
zero bit
(c)
Frame Mean Threshold
32bits 16bits
(d)

29 19. IDR_IO/non IDR_IO NAL unit 7-4; (a) IO NAL unit 7%, (b)
IDR_IO NAL 35, (¢) Non IDR_IO NAL &t 2 (d) IO Decoding Info.
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Intra Y HFL A=
insignificant object) NAL®Z % 2|3}
(b)oll YEFNRATE Inter ZFE H]F 8
9] 8t9lal, Non IDR_IO NAL dd&

o,

A
=

o =ol

2 flal fdlolEsl 7Nk 29 A AR H = 27

U8 Al NAL +x+ 19 199 (a)ol] HERA
2 = 9% JRe vFa

23]

IDR_IO(instantaneous
IDR_IO¢]

W8 A o

MEX~EYoR T

decoding

dHE 1E 199
MA W& NALS Non IDR_IOZ
2% 199 (o)l HERA
FEn, wEe N

Bt k(4rtel E

Starter code NAL header Sequence decoding information
4Byte 1 Byte €q 9
(a)
0 1 1 0 0 1 1 0
v v v
Forbidden NAL_ref_ide NAL_unit_type
zero bit
(b)
Input Video Format | Quantization Parameter DC Precision QP for EL(SO)
2bits 6bits 2bits 6bits
0x0:QCIF(176X144) 0x0~0x3 Enhancement
0x1: CIF(352X288) 3: high Layer QP for
0x2: 4CIF(704X576) precision significant object
0x3:reserved
DC Precision for EL GOP Interval Scan Order Scale Wavelet Index
2bits 6bits 2bits 2bits 4bits
0x0~0x3 0x0~0x3 0x0~0x3
3: high precision General ‘0’ General ‘0’
(c)

19 20. DI NAL unit 7+

B HE 4=
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19 209 (a)¥ DI(decoding information) NAL %2 ueEldith DI
NAL®] NAL &lt&= 239 209 (b)ell Wepfdek. dolz= o doll= 4n}
olE AV|E zte Host AR Eo] A, 1 BE A=(bit field= L
g 209 (o) e A

t} 22 2 SOOD(significant object offset data) NAL 7%& AH{HHEE
sttt S8 A g 452 88 WAR EE W9 =

Iz Maz BEe) omA FOIEs T AA WA B2 AFE A
%37 €tk SOOD NALS NAL 3|tlS 19 219 (a)e] YeERATH
Y 219 (b)/QEa Holegh 74 g mol

Stasgtopcode & # Significant object offset data

4Byte 1 Byte
(a)
0 5 ' § 0 1 0 0 0
v v v
Forbidden NAL_ref.idc NAL _unit_type
zero bit
(b)
0x00 0x08 0x12 0x09 | ... 0x29 0x11
MB offset Number of MB offset MB offset

for the first slice significant object MB  for the second slice  for the second slice

(c)
29 21. SOOD NAL unit 7+4; (a) SOOD NAL +%, (b) SOOD NAL
A 2 (¢) L2ZA dolH G4 4

_41_



MVI(motion vector information) NALLS 18 229] (a)o] YEebd A}

E

] MVI NAL 3|9 tt&oz mAd wg gk fa] =g 393 A

o
2~Ego] 9 gt} MVI NAL 3t 29 229 (b)oll YERS
Starter code NAL header = : 3
4Byte 1 Byte Motion vector information
(a)
0 1 1 0 1 0 0 0
v v v
Forbidden NAL_ref_idc NAL_unit_type
zero bit

(b)
a9 22. MVI'NAL unit 74+ (@) MVINAL = 2 (b) MVI NAL 3l

Aol wisto] HE FEdE HAS AeEr] 9

o AALHRYE 7|5 AFs olo] P d= NALO]

ELSO(enhancement “layer for significant object) NALoJH, 1 Fzx9}

NAL 3ltjE 19 233 72o] Ao s}glr).

Starter code NAL header Residual data
4Byte 1 Byte for significant object
(a)
0 0 1 0 0 1 0 1
v v v
Forbidden NAL_ref_idc NAL_unit_type
zero bit

(b)
9 23. ELSO NAL unit 7+4; (a) ELSO NAL = % (b) ELSO NAL &t
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49 2% 2 24

S sttt 34 FUtE Qe 9E vy e Bssly ure 7H9
PSNR(peak 'signal to noise ratio)= AF&38LTE. PSNRS 2 (6)o] <3l
T8l X o}

92552 )

PSNR [dB] = 1010&0(7\@_

(6)

MSE = —EZIO i,4) = R(i,j)P (7)

sz

Ae g orE CIFE52x288) dd®=et 30fpse ZHAdES Ze
Foreman 9|t & A}83}%t}. Foreman H| Y

o] x3tor o] FAH o JAFI FFoz T F Qlrh
B33t o2 GOP +x2= ‘152 AAF}F e, 100 Zd Ao thsle]

HEES dYste] AAE spdS vustes st T AAe]



stol Zh7 0.2bpp, 0.005bpp= g ske] A&t 8 A HESS
2tz vt E gtew 2AdT. ®

40l 5 B EZA oA A|ot3k W
I H2630 % =% H|tjeo] s #HiF PSNRS Hlustyon, 18 245

B e 279 e ZoA s Bl EEE Zb Q)] tieh PSNRe w]alshit.

K

3E 4.0 AlQbe WH I H.263 Wl gk v PSNR H]aL

bpp(CR) 0.204 0.166 0.144 0.129
CODEC (1/39) (1/48) (1/55) (1/61)
A ket | SO bpp(QP) | 0.40(12) 0.30(16) 0.25(20) 0.21(24)
OBVC
PSNR Frame 31.13 31.20 30.99 30.83
(dB) SO 37.70 36.16 35.02 34.11
H.263 Frame 34.33 33.76 32.82 32.60
PSNR
(dB) SO 34.78 34.02 33.37 33.01

% OBVC - object based video coding, CR - compression ratio,

QP - quantization parameter, bpp + bits per pixel, SO — significant object
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42 T T T T T T
—&— proposed frame PSNR

al —&— proposed S0 PSNR
—%— H.263 frame PSNR
—#—H.263 S0 PSNR

PSNR[dE]

28 1 1 1 1 1 1 1 1
1] 10 20 30 40 a0 g0 70 an a0 100
Frarme Mumbers

19 24.0.204 bppollA HoE v e Zdd PSNR vl

42 T T T T T
—=— proposed frame PSNR

—B—proposed SO PSKRE
an —7— H.263 frame PSMR
—— H.263°50 PSHR

PSNR[dE]

28 1 1 1 1
0 10 20 30 40 50 g0 70 g0 g0 100

Frarme Mumbers

19 25. 0.166 bppoll Al HoE vte o el PSNR H] L
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42 T T T T T T T T T
—&— proposed frame PSNR

al —&— proposed S0 PSNR
—%— H.263 frame PSNR
—#—H.263 50 PSNR

35+

PSNR[dE]

28 1 1 1 1 1
0 10 20 30 40 50 g0 70 g0 g0 100

Frarme Mumbers

19 26.0.144 bppollA HoE v e Zdd PSNR vl

40 T T T T T T T T T
—&— proposed frame PSNR
—H&—proposed S0 PSMR
i —F— H.263 frame PSNR 4
——H 263 50.P5NR
36
i)
=
T 34
i
o
32 R
30
28 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100

Frarme Mumbers

1 27, 0.129 bppell Al HEE v Q9] 9l PSNR Hl
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(b)
191 29 0166 bppellA () ARk W Bl (b) H2630% 15 Blv|2.0] 25MA] 23]
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o 0y, ™
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TH 3 014 bppoﬂfﬂ (a) Acker W 2 (b) H@Ei%&i 255 H ‘”49:4 SO 2|3
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(b)
73 31 0129 bppell Al (a) Aerar ¥hH 2 (h) H2630 2 Eo H|t) Qo] A =<
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F2
§ B=5 A B 5 Atk w9, Y 209 DeIAE 1S 5
st T3 2 AAR A& H263 W ddlE T8 AA G HollA
o gyol AAE AL AL 5 AT AW 19 299
(ol = =5 o] +AHA B ey Ae- A 5 9t o9t
P28-318 BEd zelde wmgons Ad ol

Td HESYCNM e AAFAANN EH t T e X AE AL

T8 sto] B e gtde] Al Esty] 913k SNR 271
1P g REg AFe & 59 SNR 2A|d e e g »E9 5 AlS
a9 AFel T A 9 SPSNRI; H263 W T2 A P9 PSNR
& skl Yehli ATk 1 E 3265 ARk BhRSlL s AlFet 9] A
< 293 h2639 H2E LA =R Ser sttt do Zesdel
ot HIEAEGC] F7FE Q7] WEel AA solz=ol thit HE& o]
MA el sk x

2
a9l 7l S (base layer)®] st&o] H|s=etAl YEv= As &< & F AU

X
%)

u
dol Zedde HS adHer d5shs WRlel i A vr st
a9l ASol HxE dof dolHE Hste] ad Ases s, 4"
a9l AT s H263E T F-ds & 5 AU
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3# 5. SNR 271<de{ely REoA H2633 T8 A4l shd vl

At OBSVC H.263
BL EL
Frame SO (SO) Frame =0
bpp 0.23 0.23
PSNR(dB)| 30.99 35.02 37.18 34.89 34.93

(a) (b) (c)
% 32. SNR &AL el BEoA & x| ZHe].sg8 AA s

LS 913 Aleksh WRle) (a) okl AlS 3 (b) 9 Al B3 (c) H.263
H

Wooq
fo
K
ol
ok
i)
I
LN,
rht
19
=
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T
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& Husty] et AFAA sF HrFE A PSNRS vl sl o, Al
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