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Advances in Waveet-Based Video Compresson
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Abdract: The gpplicaion ressarch of Wavee-based image conpresson is becomng mature as the wavelet theory research
proceeds in lag decades. Under this background ,the wavel - based video conpression research has drawvn much attention in thisfied.
Based on summarizing the wavelet-based image conpresson techniques for the lag decades,this paper describes the advances of
wavelet-based video conpresdon in details,and then discusses severd hot problems aswell as their development in future.

Key words: wavelet ;video coding ;wavelet-based video conmpresson ;JPEG2000

1 )
Gauss ,
( )’ 8]
6 12 Fourier
Internet , )
Fourier )
Fourier —BCT (2 DCT ; ;
[3 7] s
:(1)DCT , —JIPEG0001™
1 (2)DCT . ) ,
, DCT ,

:2000-10-21; :2001-04-16
: (No. 69872030) ; (No.2000@17) ; (No. 2000069828)



884 2002

. - . 1(d)
2 1(c)
1986 Woodd¥! ber :
(a)
[9,12] (b) ,
’ ) . \ (0 DCT
Daubechies™! '
2.1 ' !
(ROI) ,
@ [15,16,18]
' ' JPEG MPEG-1,2 ,
; l (15 17]
( ) '
! : 1(b) . 13,17
Lena Mdlat G He A
JPEG MPEGL1,2 ,
2.1.1 )
(19.20] Huffman
Huffman
’ [15 18] ,
(1) [15,16] ) ,

1(d) . '



6 885
(SPIHT) ’
SPIHT E2v '
E2ZW EZW ,
E2W ,SPIHT
E2W :
(3) BBOOT (18]
. R E2W
SPIHT AR :
, Taubman
(BBOOT) EBOOT
1 Lema -(a)  (b) | |
() (d (9 (B N |
, ,BBOOT
EZW  SPIHT ,  BBOOT
SPIHT
’ 2.2 —JIPEG000'
JPEG :
| , JPEG
( )., (
/ ),
| | ’ , 1996 JPEG
| ——JPEG000. JPEG000
) ( , , ’
’ ' ) ( | |
2.1.2 : ' | |
t i) ! ' ’ ) .
JPEG  JPEG000 0% ’
JPEG *
(1) EZW () ’ |
1993 ,Shepiro ' o : L .
. T N g i > mgﬁis
— bR (RRBL) R
| Sepiro . - FOS NEG ,_‘
. - , FEITH
, _ 2 JPER000
: 2 JPEG000 ,
il EZ\IV !
(2) SPIHT L1l '

Sid  Pearlman (B57) ,



886 2002
(B97) . H. 263 ,
/
) , (9g ) MPEG 4 D Mape L Cyoont®
nificance Propagation Pass) , (Magnitude Refinement
Pass) (Ceanup Pass) . PACC
, , PACC ZTE
. . ,PACC
(Y9gnificance Goding ) E2W  SPIHT
(9gn Goding) (Magnitude Refinement Cod Vass @ , BB Cha 3cc
ing) (Qeanup Coding) .JPEG000 ,.8.cc
, EBCOT ,
—JIPEG000 ,
JPEG000 8.cc
, JPEG2000 .3.CC
3 EZW  SPIHT ,
EZW  SPIHT
7 ‘ gcc
, Vass 3CC
, ZTE
31 ,
H. 263
, 312 :
(DWTMC) DWTFMC
311 : ,
(MCG-DWT) MGDWT ,
DCT (MRMC) ,
: DCT
| Y -Q Zhang®!
(oBMO) , , HDTV ,
, H-W Park!®!
OBMC ) (Motion Edimation Usng Low-Band- Shift
1996 David Sarnoff Shepiro Method jie. LBSME) .LBSME
EZW , .
(zre)™ . ZTE , LBSME ,
EZW , , ) LBSME

ZTE LR ,



6 887
Xuguang Yang K Ramchandran'®! , MPEG2,
H. 263. (%] - Pegriman
, , , H. 263
o , , , MPEG2,
) , , H.263
3.2
, H. 263
313 s
(MC-3DWC) : ;
) | 3.2.1
, . Taubman Zex .
kort" « ) (3DBO) (2] (4.1
.om'®! (MG-3DBC) (31,
/
, / ,
. Choi M
Woods'®! (57 =]
[40] ,
MC3DBC ,
()
.J-Y Tham™®! 3.2.2
() , (Tri- Zerotree ,ie.
TRFZTR) , , ,
MC-3DWC Sheprio E2W ,
TRFZTR , ( ) ,
. H. 263 ,
H. 263. TRFZTR ,
/ [41 46]
, TRFZTR ,
Rensssl aer Kim  Pearlmant® %!

SPIHT )



888

2002

(2]

3.2.3 :
[47

[13,48,49]

3.24

(Forward Error Correction) ,

1

, JPEGR000 MPEG4

3. 2 5 [21 32
@) ;(2)
(3
MG DWT ,
H. 263
MCGDWT DWTMC
. MGDWT
DWT-MC ,
. MG 3DWC ,
/
/ , MPEG4
MPEG4

MPEG4

[1]
[2]
[3]
[4]
[5]
[6]
[7]
(8l

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

JPEG000 ,

[M].
1998.
A M Takap. Digitd Video Procesing [M]. Now York : Prentice- Hall
Inc ,1996.
ITU-T Recommendation H. 261 [ S] .
ITU-T Recommendation H. 262 10/ IEC 13818-2:1996 [ S] .
ITU-T Recommendation H.263 [ S].
ITU-T Recommendation H. 324 [S].
T Skara. MPEG digitd video-coding sandards: delivering picture-per-
fect conpresson for gorage ,tranamisson ,and multimedia gpplication
[J]. |EEE Sgnd Processing Magezine ,1997 ,14(5) :82 - 100.
SMadlat. A Wavelet Tour of Sgnd Processing [M] . Boson : Academic
Press,1998.
SMalat. A theory for multiresl ution deconrpostion :the wavelet repre-
sentation [J] . IEEE Trans Patn And Mach Intell ,1989 ,11(7) :674 -
693.
| Daubechies. Ten Lectures on Wavelets [M]. SAM, Piladelphia,
PA ,1992.
D Doroho, | Johndone. Ided atiad adaptation via wavelet shrinkage
[J].Biometrika ,1994 ,81:425 - 455.
S Mdla. Multiresol ution goproximetion and wavelet orthonormel  bases
o L2(R) [J]. Trans Amer Math Sxc,1989 ,315:69 - 87.
JPEG 2000 Part | Find Committee Drat Verson 1.0 [ S].
J W Wbods,SD O’ Neil . Subband coding of imeges [J]. IEEE Trans
Acougt Speech ,and 9gnd Proc ,1986 ,34(5) :1278 - 1288.
J M Shaprio. Embedded imege coding usng zerotree of wavelet codffi-
dents [J]. IEEE Trans on 9gna Processing,1993 ,41 (12) :3445 -
3462.
A Sd WA Pearlman. A new fag ,and ficient image codec based on
<t partitioning in hierarchicd trees [J]. IEEE Trans on Qrcuits and
Systemsfor Video Tech. 1996 ,6(3) :243 - 250.
B -B Cha J Vass,X Zhuang. Sgnificance-linked connected conponent
andys s for wavet imege coding [J] . |EEE Transon Imege Processing ,
1999,8(6) :774 - 784.
H Taubman. High performance scaable imege conpresson with EBBCOT
[J]. IEEE Transon Imege Processng ,2000 ,9(7) :1158 - 1170.
H | Witten ,RM Ned ,J GJeary. Arithmetic coding for data conpres-
don [J]. Communications of the AOM ,1987 ,30(6) :520 - 540.



889

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

P G Howard ,J S Vitter. Arithmetic coding for data conpresson [J].
Proceedings of |EEE 1994 ,82(6) :857 - 865.
S A Martucci ,| Sdagar , T Chiang, Y -Q Zhang. A zerotree wavelet
video coder [J]. |IEEE Transon Girclits and Sygemsfor Video Tech,
1997 ,7(1) :109 - 118.
D Marpe,H L Cyoon. Very low hit-rate video coding usng wavelet-
based techniques [J] . IEEE Trans on Qrcuits and Sygems for Video
Tech,1999,9(1) :85- 94.
J Vass B -B Cha ,K Pdanigppan , X Zhuang. Sgnificance-linked con-
nected corrponent andyss for low hit-rate wavelet video coding [J].
|EEE Trans on Qrctits and Sygems for Video Tech,1999 ,9(4) :630
- 647.
Y -Q Zhang ,S Z#ar. Motion- conpensated wavel et trangorm coding for
oolor video conpresson [J]. IEEE Trans on Grcuits and Sysems for
Video Tech,1992 ,2(3) :285- 296.
H-W Park ,H -S Kim. Motion egimetion usng low-band- shift method
for wavelet-based nmoving-picture coding [J]. IEEE Trans on Imege
Procesdng ,2000 ,9(4) :577 - 587.
X Yang, K Ranchandram. Scdable wavelet video coding usng disas
ing-reduced hierarchica notion conpensation [J]. IEEE Transon Inr
age Procesding ,2000 ,9(5) :778 - 791.
D Taubman ,A Zakhor. Multirate 3-D subband coding of video [J].
|EEE Transon Image Processng,1994 ,3(5) :572 - 588.
J-R Ohm. Three-dimendgond subband coding with notion conmpensation
[J]. |IEEE Transon Imege Processing ,1994 ,3(5) :559 - 571.
S-J Choi ,J W Wbods. Motion-conpensated 3-D subband coding of
video [J]. IEEE Transon Image Processing ,1999 ,8(2) :155 - 167.
J Y Tham,S Ranganath ,A A Kasim. Highly scalable wavelet-based
video codec for very low bit rate environment [J]. IEEE Journd on S
lected Areas in Communication ,1998 ,16(1) :12 - 27.
W A Pearlman ,B -J Kim,Z Xiong. Embedded video subband coding
with 3D SPIHT [M]. P N Topiwala. Wavelet Imege and Video Gon
presson ,Holland : Kluwer Academic Publishers,1998.
B -J Kim,Z Xiong ,W A Pearlmen. Very low hit-rate embedded video
ooding with 3d st partitioning in hierarchica trees (3D SPIHT) [J].
|EEE Trans Qrcuits and Sygemsfor Video Tech ,2000,10(8) :1374 -
1387.
JLi,C-CJ Kw. Image Gonpresion with a hybrid wave et-fracta
coder [J]. IEEE Transon Image Procesing ,1999 ,8(6) :868 - 874.
H Jdfarkhani. Wavelet coding of imeges: adgptation , scaahility and
trangrisdon over wirdess channd [D]. USA: CSHCN Unversty of
Maryland ,1997.
S PVoukdatos ,J J Sraghan. Very low hit-rate color video coding usng
adaptive subband vector quantization with dynamic hit dlocation [J].
|EEE Trans Qrcuits and Sysems for Video Tech,1997 ,7(2) :424 -
428.
SD Servetto , K Rannan. Imege coding based on a norphologica repre-
Fntation of wavelet data [J] . IEEE Transon Imege Processing ,1999 ,8
(9) :1161- 1174,
W Sweldens. The lifting scheme: a cudomrdesgn congruction of
biorthogond wavelets [J]. Journd of Appl and Conput Harmonic
Andyss,1996 ,3(2) :186 - 200.
| Daubechies ,W Sweldens. Factoring Wavelet and Subband Trandorms

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

into Lifting Seps [M]. Preprint ,1996.

M Qottronei ,D Lazzaro L B Montefusoo L Puccio. Imege conpresson
through embendded multivavelet trandorm coding [J] . |EEE Trans on
Imege Processing ,2000 ,9(2) :184 - 189.

K Gnkler. Very low hit-rate wavelet video coding [J]. |IEEE Journd on
Sdected Areas in Gommunication ,1998 ,16(1) :4 - 11.

J Zhang ,M O Ahmed ,M N S Svany. Quadiree gructure regonrwise
notion conpensation for video corrpresson [J]. IEEE Trans Arcuits
and Sygemsfor Video Tech,1999,9(5) :808 - 822.

JLu ML Liu. A dnple and dficient search agorithmfor block-metch-
ing motion edimetion [J]. |IEEE Trans Grcuits and Systems for Video
Tech ,1997 ,7(2) :429 - 433.

C Siller J Konrad. Edtineting notion in imege sequences:a tutorid on
nmodeing and conputaion of 2D notion [J]. IEEE Sgnd Processng
Magezine ,1999 ,16(4) :70 - 91.

F DuUaux J Konrad. Hficient ,robug and fas doba notion edimetion
for video coding [J]. IEEE Trans on Imege Procesing,2000,9(3) :
497 - 501.

X Q Go,CJ Duanmu ,C R Zou. A multilevel successve dgorithm for
block metching notion egimetion [J]. IEEE Trans on Imege Process:
ing ,2000 ,9(3) :501 - 504.

SZhu,K-KMa. A new dianond search dgorithmfor fag block-metchr
ing notion edimetion [J]. |[EEE Trans on Imege Procesing, 2000 ,9
(2) :287 - 290.

J Qu. 3D wavedet-based video codec with human perceptud nodd
[D]. USA :CSHCN Unwversty of Maryland ,1999.

| Moccagetta ,S SJ Liang ,H Chen. Eror-reslent coding in JPEG2000
and MPEG4 [J]. |IEEE Journd on Sdected Areas in Gommunication,
2000,18(6) :899 - 914.

Y Wang ,S Wenger .J Wen ,A K Katsaggeos. Error redlient video cod-
ing techniques: Red-time video communications over unreliable net-
works [J]. IEEE 9gnd Process ng Magazine ,2000 ,17(4) :61 - 82.

: o [31.
2001 ,35(6) .
11971 11995
7 1998 7
,1962 1989 6
Bndhoven ,



