Joboogtd

oy

Juoogdood
oot

Juoogdood



o

L.uood
220000y

o |10 OLNO

o [|[][]0LI

o |10 OOMOMO
o [| ][0I

o [| ][0I

SN NRERERERERERERE

o JPEG
e MPEG 2
e MPEG 4 AVC

400000000



Joobogdug

HRERERERERN

o |1 IHOOOONONO

SDTV (Standard Television) O O O
- 0000 3(R, G, B)

— 0000 8 b

~ 0000 720 [00]

—~ 0000 480 [00]
— 0000 30 [frame/s]

3 X 8 X 720 x 480 x 30
HDTYV (High Definition Television)
3 X 8 X 1920 x 1080 x 30

e0J0DO0DOI8 [Mbit/s]ODO
0 =000000000000000

3



Joootd vse Doy

000000 (lossy)

e DD DOOOOOOON

e /U ULOLDOUOOLDOOOLOLODDOOOUDL
el 00000 DOOOODOO(MODDOOONO)

e L UDDOOOOOON

e | UDDOOOOUOOOUOUOLDDON

00000 (DOoOoOd) (lossless)

e | UDDOOLOOOOOOONO
e 10000 1/20 0O
e 00000 DOOODOO(ODOOODOOODOO)O

Joooboboboobbddd



Joobogdug

o IO 00DOOOODO(LOO)ODOO,10D0DOODODOO
o | IIIOOOOOOOOOOOOOOOOOO, 100 O
00O
Oo0d0odoo— 00,1 — 01,2 — 1001
Oo000oddonodn2011 — 1001000101
° 000000 @oooooooooon)
e[ I0OOOOOOOOOOOOOOODOOO
e[ 00OOOOOOOOOOOOOOOOOOOOOOOOODNOO
o [][]L[]
ODodooodboooobtoobooddn
ODodoboogboodobooboodiooooboodgond
° ODo0dooogboodoguodnd



0000 (Huffman) 00O O

e /U ULOLOUOOULODLDOOOULODLODOON

e | UDDODOOOUOOOOUOULDDODOLO

e | UDODODOOOUOOOOOUOOLDLOLOLDODDOOOOOOOON
Jooooddoooddoooodooododdoooddn

e IO DOOUOOUOOOOJPEGOUIOOO O

IR =

0. 0
0000000000000 e o 1., > %
000000 0 025 5 10
00X 14020 x240.1250 x 3

1 4+0.125 x 3 =1.75 1 0.125 5, 110

——@ 0.25

0125 & 111



oo

o MITU P. Elilas] U 0O 0O O [

e [IBMO G. G. Langdon, J. J. Rissanen 0 0O 0 (O O)
e JPEG200000 MQ coder0 OO0 O OO
000000000 (00)0

1.000o0oooojo,l)

2.000000000 000
3.0000000000000000000000000
120000

e | UDODOOOIODOOUOODOOUODOODOO

o | U UUOOOOODODDODDODDODODODOLODODUDUUO
U=0b0u0dbdddubobooobdddund
U=000000000000000000O0000O0O0O 0O

e | UDODOOOOUOOOUOUOOLODLODODLODOOOUOOOOUOLODONO

7



000000 (run lenght) OO

e U OOUOOLDDODOOUOODUOUOLODLDUOOUO bbbyt
ZEero run
e DO OOOODODO( ooooood

0— 1,00 — 2, 000 — 3. 0000 — 4, -
e 0000000000000 000ON00000DN0N0NOoO
—~ 000000000000000000

e 0000000000000 0ONO0000NDN0N0NODOO

e 000000 JPECOOOOOMO



HREEN

e 0000000000000 00000
e 0000000000000 00000
e 00000

0Q:-00000

Ow: 00000

Ov: 0000000

U
v = floor —+O.5>
<Q
e 00O

Oup=Qu: 00000
eulup000+QUO00000N
e000D0DD0 (0ODDDOODDOOODO)
0000000000000 D00000C0

9



oo

A
4+ —
3—— ® O
2—— o O
Q3 @ 1q e o
2 2 2
I I ¢ Q I I F—>
0 @ 3@ s n
® o —+-12 2 2 2
o O ——_2
—() ___3

e QUUIIIIDIDOUDIIODLOUOOUOOODOODOOUOOOON

10



oo

. (ooooo)

— gotubtubgbouotd

— x1, o, x3, - U OULOOOLOODOOLOMO

— U, 0000O0OOO0OOOOMO

— Tpt1 — U0 O 0
Doooboobbddbtdoboobngn

n xo | X1 To | X3 | X4 | T | T | TT7 | XY

OO0 120130134 1137140144 1138 142|134

HREN 120010 4 1 3|3 4|64 -8

11



00000 (00D0O00000) 1/2

o | IO OOOODODDODDDODDODOOODUOUO
o | U IUUOOOOODODONO
e | UDDODOOOOIOUULDLOLODDOO

I To | X1 | X9 | X3 | T4 | T | Tg | T7T | XY
ERERE 120130134 1137140 144138142134
1 [ 120010 4 1 31314 6| 4]-8
Jooooo 120010, 0 10 0 0 -10] 0 -10
0O O O 1201130130130 130 130|120 120|110

e | UDDODODODOOODO

12



00000 (00D000000) 2/2

Juoogduoogdun

Joootddbobd =b0tdtd —bbbotgtdog

Jobbotddbobtd =b0gdubottdun

n To | X1 | X9 | X3 T4 | Ty | T | X7 | TR
HRERE 1201130134 1137140144 138|142| 134

120010 4 7104 -2 2]-6
Jooooooo 120010 0 107 0 1 O | O | 0 [-10
HRERERERERE 1201130| 130140 | 140 140|140 | 140 | 130
HRERERN 1201130| 130140140 140|140 | 140 | 130

13




0oooo (1/4)

e 0000000000000 DODDNONDDNONDDNNNDONOnO
000 (000D0)0000000000000C0

o5, (0<i<N)ONOODODOOOsOO:0O0DODO

e0,05,00000 (0DDOODODO)
e5;,000000000000D000O0DOO0DOODOODOCO
e5,00000000000D00D0DOODNDOODNDOONDDOO

Jooboboboboboobobobbouodd

e /U ULOLOOUOOOLDUOUOOLOLDOOOOLODLOUOOUDL
N

Z logo oy + const  [bit]
i=1

14



0oooo (2/4)

eI IO0OOODOUOODODODOOOOO
t=Us
vgnoodddooogd
|Us|| = ||s]]
—~ 0000000000 ooodd soUsdggooon
—athiDDDDD (Oooobhooooooooo)

es; UL b0DDDOLOLOLOUOUOUL
o | U UOOOOODDODDODDDODODUOUOLDULDUUUU e, 00OOMO

HREpEgN
01 =09=03=""+=0N

ODDDDOQDDDDDDDDDDD

15



0oooo (3/4)

e . an image

16

01 = 09



00000 (4/4)

o [][]
o1 =09 =---=011 = V10

01210, O‘é:()'é 011:1
00000000n

Jof =05+ +o07 =110

0 (07)? + (05)> + (05) + -+ - + (o) = 110
eJJ0000DDDDODOOOOODOOO

{11 logs \/E} — [logs 10 + 101logy 1] =~ 14.9|bit]

e 000D LIOD)ODDDODOODOOODODOODDOODDODODODOOOO
o |1 IHOOOOONO O

17



Jooogdood

JPEG

e Joint Picture Experts Group

— ISO (International Organization for Standardization0 0 O 0000 0O)
— ITU-T (International Telecommunication Union0 OO O 00O 00O O )-
(Telecommunication Standardization SectorD 0000000 O0O)

o HRERERERERE
Jooobooboboboodd

MPEG

e Moving Picture Experts Group

o 000000
OO0ocCcbobvbOoooodnono

o [TUODOH261 ~H264 0000 O

18



000000000000 (JPEG)

+ RGBI&

f&

BEH

* YCrChig 5

DCT

* I 1%

25

=11t

* R

INTRY
VLT R
=1t

* AN

EYhAN)—L
DIAIIT

\

x5, R

o | []L[]:

O RGBOUOOUOYCG,UOOOOU

e 00O OODOO (DCT)

o[/ :DCTUOOOOOO

eI OOOOOOOOOODONO
O0o0ogdbodboododn

eI U0OOOOOOOOOO
Oo00o00DO(@0ooobooooooono
0H)o1obooooooood

19



HREEN

e /U ULOLOOUOOOLDUOUOOLOLDOOOOLODLOUOOUDL

- 0000D000000000000 (1.2~1400)0
- J0D00000o0DoooOQg
000 (500~6000 000 60%0 0 30%0 0 10%)

o | U UOOOODODDODDODODOODOUUOO

Y = 0.29900R + 0.58700G + 0.114008
Cb = —0.16874R — 0.33126G + 0.500008 + 128
Cr = 0.50000R — 0.41869G — 0.08131 8 + 128

20



Jooood

Ju3xuuuuoon
oo

oottt
Joouudtotr b ir b
HRERERE

21



DCT

e LU UOLODOUOOOLODODOOOLODONO
e DCTOO(DDOODO)O

1 7 1
fbor(m) = C’n\/—N COS {Nm (n + 5) } :

where

o =000 f. 000
eDCTOOO A=[f'fl ... N ooDoDOO
e 00000000 DN0N02000000000yDOOODOOODOO

y = Ax
e IO UODOODOOMO

22



DCTUO U

23




DCTO DFT (1/2)

Luminanceh

.

L1 O [ Position

Luminance

|

>

DCT Position

Luminance 4

HWHHH

DET Posut|on

24



DCTO DFT (2/2)

Cosine_series
- | [— JAS— [ES— [Ee— [E— E— R E—— E—— [Ee— E— [Eem—— =

5.0 | HE S S NN N S N N DN s S
ssf Ly
5.0 | NN IR A SRR NN NN U N NN S S
.5 | RN I AU SRR NN N U N Sy MO N
.0 | NN I A SRS NN NN U FSA N N N
;. | IR S SN NN SR DU WD it MU N SR NN L 0
2 o | AR SN NS NN SN SUUUR LN W SN SN SUNE SN S
;.| (N S S NN s S WU WO NN S NS SN S
3 o R SR NS SN SO SO AU AU S S S S S
1. | AR N U SRS S NSNS SN SN SN NS SN NS S
1 o | AR N AU AU SO NSNS SSNE SN SN NS SN NS S

o5l A 1 S — J— — — — — — — [— —

0.0 S /S S — J— — — — — — — [— —

0o ©05 10 15 20 25 30 35 40 45 50 55 60 65
pd

|— w = ¥ — Fourier series — Cosine series|

ey =x0U0ODCT, DFTOOOOOOMNMUION

25



DCTU KLT

e X,0X;0i0000,;000000000
e X;,0 X;000
Ex; XXX

e00D000Op(<)0DODODOOOi—jl00000i—ooooo
0000p— 100000KLTODCTOOODOOO

e 1000000000 O0ODODOO

° 0000000 (Block distortion)

— oo dooodd

—ubooggdood

- 000000000000 @oboooD)booooboooood
HEEEN

26



20 0 DCT

= EEE
=SS
= EEE R
o o s e e e A
— e S




Jooood

e =
it ILlE']lI_[HJJillI'J.‘IJI"

28



HREEN

° OO0 000

e DCTUHOOUOOOOOOOOOOOODODOOOOOOOO
OJooodgoboodgoboodgubooodndn

oYl ChCrO0O000OOnOoodnonoon

o |00 OOOOOUOOOOOLCUOOUObOOLOUOOUOnLOnO
e OO0 UOOOOOOUOOOOLCUOOUObOOLOUOOUObOOnO
e O000IOO0OOOOO0OOOOOOOOOOOOJPEGOOOOOOO

bbbt bbotdtdbbbotgtdug

29



0JoooDO0oo (0o0Og,Y)

v

T

16

11

10

16

124

140

151

161

12

12

14

19

126

158

160

155

14

13

16

24

140

157

169

156

14

17

22

29

151

187

180

162

18

22

37

56

168

109

103

I

24

3D

5O

64

181

104

113

192

49

64

78

87

103

121

120

101

Jl o vl wlinl ~lol

2

92

95

98

112

100

103

199

30




0000000 (0000, CbCr)

N

-

17

18

24

47

99

99

99

99

18

21

26

66

99

99

99

99

24

26

o6

99

99

99

99

99

47

66

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

J o vl wlinl ~lol

99

99

99

99

99

99

99

99

31




00 (1000D0)

O O | <F | AN |- | OO
I~ 0S| | O | D= |DI= D= | D
— || |
— O || A ||| <
O |- -0 | |- 00 |0 | O
— |||
— (= O DO T
10 [~ O |- |0 | D= | D= |
— |||
O D=1 M |[O | | O
<t |00 | O |- |00 |00 |- |- | O
— |||
SH IO N <HF O || <H
MM I [ <H | O |00 |00 | 0O |0 |©O
— |||
20128615
281588886
— | | —
10974320
170378887
— ||
D OO M M| ™M
O IAN AN | < |D=-|0CO |00 |0 | D=
— | |
-
_H_01234567

32



DCTU O U O

VIUH 0 | 2 3 al D 0 I
0 1343.80| -75.40 | 1.22 120.43 22.00|10.22| 4.90 | 1.92
1 -83.81 |-112.16| 1.56 |23.4440.38 | -5.45 | 7.17 | 8.55
2 -97.00 | -42.23 | 8.17 122.5024.42] 3.17 |-3.14| 6.69
3 -54.82 | -2.59 -5.68]13.94110.55| 2.80 [-0.70| 4.09
4 0.75 2,12 1-8.46]12.25] 2.00 -5.34 | 2.42 -0.59
O 2178 | -3.74 -4.441 479 1-1.96 | 0.32 |-0.85| 0.86
6 -8.79 | 1.67 ]-0.39] 3.42 | 0.16 -0.69 | 3.57 | 1.04
I -0.78 | 054 -4.23] 1.48 | 0.38 | 0.09 | 2.75 |-2.61

33




DCTOODOO (00O00)

0

2
9

0

1
-7

-3

&4

-70

DCTV O HN 0

0

2

34



DCOUOO0OOooood

e OODCODO (0,0)DD0OODO0DOO

o Joootdbobootddbobootdd

e U ULODLOOUOOLODOUOOLODLODOOOLODON

e OO OUOOUOUOMODODDIDODODOON

®

e JDD0ODODOODOODOD+OO)DODODODLtODDOODOO
e 00000 DOOOODOO(COOOODOO)DODOOOODOO
OO00ooOobCcOoOnonO (booo)ooooooooood

o JPEGUHUDIIDOUIIONOUOOOOOODOODOOOODOOON
Jobootdbubbogddboootdd

35



DCOOO0O (DO0DO)O0DOOoooOoooOood

0000 0o0o00n0 00 00000
0 0 00 00
11 1 010 0, 1
3223 2 011 00, 01, 10, 11
T A4 T 3 100 000, ... 111
15, ... -8,8, ... 15 4 101 0000, ..., 1111
31, ...,-16, 16, ..., 31 5 110 00000, ..., 11111
63, ...,-32. 32, ... 63 6 1110 000000, ..., 111111
_127, ..., -64, 64, ... 127 7 11110 0000000, ..., 1111111
955, ..., -128, 128, ..., 255 8 111110 | 00000000, ..., 11111111
511, ..., -256, 256, ..., 511 9 1111110 | 000000000, ..., 111111111
-1023, ... -512, 512, ... 1023 10 11111110 | 0000000000, ..., 1111111111
2047, ... -1024, 1024, ... 2047 11 111111110 | 00000000000, ..., 11111111111

[1: 0— 00, 10 — 101

, —27 — 110

36




ACOU0O0OU0OO0O0DOOoOUoOooOoooUa

e JODACOD ((0,0)00)0000
0000

e 0L DOIDDODO

e 00000
—~ 000000000

e U DOOOOUOOMIIHUUOLOLOODDOOON

— 000000000 o0n
—~ 0DO00O0bLt0D(@DO)

0000100000000 ebOo0bOoooOo)o

e 0J00DOODOOD (+OD)DODDODODOODOODOOO

el /OO OUDLDOMWbObOUOODUOULDOOLODODUOobodod
Jooogtduboododd

37



0Jooooo (MPEG)

o |/ JHUOOOOODODODONO
e MPEG = + JPEG
 JERERERERERE

— pgouobogobogbugbtdbobtibt =

— 0000 (target image) D0 O00O00O00O00ODO0O

— 0000 (reference image) 000000000000 DOOOOODO0O
Jobugbogobtgbobgbobgbugn

— oo bobugbuabtgobubobgbudgbd

— pguobotobbgbugbtuobtgobgobobobobugbgd
Jobougogn

— gubotbobgbougbtuobtuon

e 100000 DOODDOO(CDOODODDOODODDOODODOO)

38



Jooood

e | UDDODOOOOOON

- 000000000 DOO00O0O (MPEG200016x1600)0
- 000000000000 DOO0000o0o00DOo0obOOooD(OoOod

Oo0o0ooO0)oooo
— Jobooooooobobooodddddnntdn

o | U UUUDUOUOUOUUUUUUODUOLOOU U UL L L L L
JUoooobobbbn

o | U UOOOOODDODDDODODOLOOUOUO

e 00OOODO1IODOO/20000

39



Jooood

40

HRERNEN HRERNEN 0000

] 2|3 : > 13 4 67

6 |7 | : s s

11 12 |13 |14 » 7 I

16 (17 |18 |19 6 117 15 s 1 0000
HRERNEN 000 00O




Jooood

101 Z 3 5
il "
66 177 10
0 10
11 12 ] 3 14
i 22 )38 1444 115
1516 1717 1818 ol 9 4@

41




000000 (0O0)

o -0tuug

0000 (with MV) 0000 — 0000

42



MPEGUUOUOOOOOOOOO

43

Difference
Image mage Huffman |Bit stream
_._><:>—> DCT m»Quantization—@®run length F—%s
encoding g
Inverse . Inverse
DCT quantization
Predicted
image T
Motion
compensation Frame
buffer
Motio
vec*éorr] 1 Reference
Image o
i ariable
> esl\’fli(r)r;[zla?tinon length s
Motion vector coding



I, P, BOOOD (DODOD)

| B B B PBBBWPDBDBBP

Sl

P

e [ IIOOOOOOODOOODOOODO
e P IIOOOOIOOOPOOOOOODOOOON
eI IOOOOIOOOPOOOOOOOOOON
bbbt botgdubotddgboogdd

44

NP,



BOOOD (DODODO)

o | U UOOOODODDDODDODODODOUO
o | IO UOOOODODDODDODODOLODODUOUOONO
HRERERNRERNRNRN Jooooobobbobood

45



Joooogd

04
0.2

02 F
04 F

04
0.2 |

-0.2
-04

0.4
0.2 |

02 F
04 F

04
0.2 |

02|
0.4 |

ol

. e _

- HW
I

BEe

0.4
0.2

02 F
04 F

04
0.2 |

02|
0.4 |

04
0.2 |

02 F
04 F

04
0.2 |

02|
0.4 |

i

- iy HJL
- m ‘J -




Jooogduood

HRERE HRERERERNRN

Jooobooooboboodd
IO O OOoa

= 0000000 @CoOo0)ood
2. 0000000000000
=g ogdyn

Obboobooooouoobooonooooobooooooood

HEN
Juoootdbobobotddbg

=gty od
= uUuduobbgtdbbbotgdbobbogdnod

X
oot botdbbotgtddbootgdboootdbbd

= uUugdubobogduboogygood

47



MPEGUUOUOOOOOOOOO

48

Difference
Image mage Huffman |Bit stream
_._><:>—> DCT m»Quantization—@®run length F—%s
encoding g
Inverse . Inverse
DCT quantization
Predicted
image T
Motion
compensation Frame
buffer
Motio
vec*éorr] 1 Reference
Image o
i ariable
> esl\’fli(r)r;[zla?tinon length s
Motion vector coding



oot botgdgood

Difference Bit stream
mage SPIHT
Filtered encoding —
predicted
Image
Deblocking| || Inverse SPIHT
. < -
Filter DWT decoding
Predicted >
Image
Motion
compensation Frame
buffer
Moti
veoct'Sﬁ _Reference
image Vbl
i aria
> esl\t/l'(r)r;[ela?cnon length e
| | _
Motion vector coding

49




oot botgdgood

)

boundary of the macro block

20



BN

Original image (Intersection)

o1



0000 (PSNR vs. bit rate)

Intersection: MPEG-2 vs Proposed method (I,P,...,P) Intersection: MPEG-2 vs Proposed method (I,P,...,P)
36 | | | | | | | | | - 36
35 |
34 - 34 +
33 |
QZ: 32 QZ: 32 |
2 3T
30 30
28 | |-picture | 29 P-picture 7
X MPEG-2 ---x--- 28 MPEG-2 ---x--- -
X proposed method —+— 27 proposed method —+— _
26 | | | | | | | | | | | | |
03 04 05 06 07 08 09 1 11 0.05 0.1 0.15 0.2 0.25
bpp bpp
[-Frame P-Frame

52



o

MPEG2 (ffmpeg) Proposed

23



Jo00 (0OOD)

MPEG2 (ffmpeg) Proposed




HREEN

e OO DOOOOONO

- 00000000
—~ 0DooC
—- 0oooo (DCT)

o |10 IOMONO

— JPEG
— MPEG

eJ000DODOO (ODODOD)
eJ000DO0DO0ODODODO
e 0000000000 DODOONODO

95



oo

[1] I. Daubechies, “Orthonormal bases of compactly supported wavelets,” Communications on Pure and Applied Mathematics,
vol.41, no.7 pp.909-996, Oct. 1988.

[2] M. Antonini, M. Barlaud, P. Mathieu, and I. Daubechies, “Image coding using wavelet transform,” IEEE Transactions on

Image Processing, vol.1, no.2, pp.205-220, Apr 1992.

[3] H.S. Malvar and D.H. Staelin, “The LOT: transform coding without blocking effects,” IEEE Transactions on Acoustics,
Speech and Signal Processing, vol.37, no.4, pp.553-0559, Apr 1989.

7

[4] R.L. de Queiroz, T.Q. Nguyen, and K.R. Rao, “The GenLOT: generalized linear-phase lapped orthogonal transform,
IEEE Transactions on Signal Processing, vol.44, no.3 pp.497-507, Mar 1996.

[5] S.C. Chan, “The generalized lapped transform (GLT) for subband coding applications,” Proceedings of 1995 IEEE In-
ternational Conference on Proceedings of the Acoustics, Speech, and Signal Processing, vol.2, pp.1508-1511, 9-12 May
1995.

[6] H.S. Malvar, “Biorthogonal and nonuniform lapped transforms for transform coding with reduced blocking and ringing
artifacts,” IEEE Transactions on Signal Processing, vol.46, no.4, pp.1043-1053, Apr 1998.

[7] T.D. Tran, R.L. de Queiroz, T.Q. Nguyen, “Linear-phase perfect reconstruction filter bank: lattice structure, design, and
application in image coding,” IEEE Transactions on Signal Processing vol.48, no.1, pp.133-147, Jan 2000.

[8] T.D. Tran, M. Ikehara, and T.Q. Nguyen, “Linear phase paraunitary filter bank with filters of different lengths and its
application in image compression,” IEEE Transactions on Signal Processing, vol.47, no.10, pp.2730-2744, Oct. 1999.

9] T. Nagai, M. Tkehara, M. Kaneko, and A. Kurematsu, “Generalized unequal length lapped orthogonal transform for
subband image coding,” IEEE Transactions on Signal Processing, vol.48, no.12, pp.3365-3378, Dec. 2000.

o6



[10] T.D. Tran, R.L. de Queiroz, and T.Q. Nguyen, “The variable-length generalized lapped biorthogonal transform,” Pro-
ceedings of 1998 IEEE International Conference on Image Processing, vol.3, pp.697-701, 4-7 Oct. 1998.

[11] T. Tanaka and Y. Yamashita, “An adaptive lapped biorthogonal transform and its application in orientation adaptive

image coding,” Signal Processing, vol.82, no.11, pp.1633-1647, Nov. 2002.

[12] T. Tanaka, Y. Hirasawa, and Y. Yamashita, “Variable-length lapped transform with combination of multiple synthesis
filter banks for image coding,” IEEE Transactions Image Processing, vol.15, no.1, pp.81-88, Jan. 2006.

[13] J.M. Shapiro, “Embedded image coding using zerotrees of wavelet coefficients,” IEEE Transactions on Signal Processing,
vol.41, no.12 pp.3445-3462, Dec. 1993.

[14] A. Said and W.A. Pearlman, “A new fast and efficient image codec based on set partitioning in hierarchical trees,” ITEEE

Transactions on Circuits and Systems for Video Tech., vol.6, pp.243-250, June 1996.

[15] Nasharuddin Zainal, Toshihisa Tanaka and Yukihiko Yamashita, “Moving picture coding by lapped transform and edge
adaptive deblocking filter with zero pruning SPIHT,” TEICE Trans. on Information and Systems, vol. E93-D, no. 6,
pp.1608-1617, June, 2010.

[16) 0000,0000,“000000 JPEG2000000,”0000, 2003.
(177 0000,0000,0000,0000, “H.264/AVCO00,”00000, 2004.

[18] Telecommunication standarization sector of ITU, “Advanced video coding for generic audiovisual services,” ITU, 2007.

57



