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Scalable Video Coding of Arbitrary Resolution in DCT Domain
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Abstract: Spatial scalable video coding technique becomes a hot problem in recerit years because this kind of multi-
resolution coding technique can satisfy with the requirement of online video transmitting in low bit-rate and various
terminal devices displaying. In this paper, we propose a scalable video coding of arbitrary resolution in DCT domain
based on convolution. Firstly, we estimate each macro-block’ s coefficients based on its sub-block coefficients
referring to the relationship between the sub-block coefficients and the macro-block coefficients. Secondly, in order
to reduce the original video resolution, a filter is designed to get the low frequency components of the estimated
macro-block. Finally, these low frequency components can be saved or transmitted as one part of the current video
coding stream, and a low computing complexity and an arbitrary on-demanded resolution video stream can be
obtained, it is own to different size of low-pass filter and a scheme which can get macro-block DCT coefficients
directly. Experimental results demonstrate that our scheme can provide flexible spatial scalable ability, and it can be
used to process all kinds of the DCT-based video encoders including AVS and H. 264, etc.

Key words: DCT domain; convolution; down-sampling; multi-resolution

1 5§

WEE SRR R BRI R R R R
WAL i P 48 A o o » ol T P R SRR ] K o
IR FEIFMEEH R HEL, FEAERR IR
RS 5 B R A R R R, Bl S AL IR
FAI PR, T B R L BR R0 PR, FE X E
BT ST EX A SNPURLE S#T T REE BRIL

WA 2011—07—06; {EE EHY. 2011—09—08

MR BENSPREFHITRE. EFEERENER
TR R 8. CE (119 Dugad 1 Ahuja {2
HT —FABEE TR, TEMAT DCT
T BE R A& . SCBR(2 ] Mukherjee #1 Mitra
% A5t Dugad Frik AT RS, SCRR(1-21H TR
B2 R s P PR B — 2, AR A R BT
fgEdE. SCRR3-5 ] LM T EBIER PR T R
B, HPSCERI3ISE T T 271 BT SRAE; SCHR( 489

ESTA: WL T RZEFR A Ff-FEEF BT H (22011134)



%4

i, % B TF DCT BIE R0 PR YU Al e 48 S 5 99

REEFRIE AL EG, FIH DCT S8R, E#1T
m:1 ERAE, AT n: 1 TREE m Hin HERHE
B SCERES 158 B T K 2R A HE R IR B9 F SRAE , 3X
FERAE TR G, T RERENEREEE
A%, &% SCHRLS ] A IR1 3, SCRR(6-7 148 iy T —Ffn
A A MR AT B R A T B —— N AE BB k. & 0T
BE—ENEN, BT HE GRS PR H AR
H BT —EMRE, BRERAETAE, XFIT
B ERS A, ELRN AP ERES 2
3T, SCRR(8 4R it T — R b i iZ shAME B 1%, BB
578 R 4R 5 AT AP 48 R S O R,

EFXt L R R, A< SCHE H—FIE A T H.
264 AVS H RN B BRER S BET R
BRI S EEL ST FREER DCT 282
FERXER, LT i Fik DCT REFW £ DCT
REGEGE IR S B EUE KT DCT #2305
BUE B PR T REE. TR REW AR

F Dugad Fik3 HiE S 1EME T DCT 8
PSR ARESARUE , RS BT R ST BEER TR

2 ST 4E SR FS ) — AR S EY

HAT] {8 48 GBS ) — AR R4S T RFEL R
¥ Bk B ST B S AME R IE . RSN
AR it AR, B HL B W T R 5 A Dug-
ad FF P FIE AR 1E bilinear J7¥.

2.1 Dugad Fi%x

Dugad F¥ESLELT 2.1 FREE, R BRI
SRP LI T RN SRR

(1) EREYA 8 X8 Hefyfiksil DCT ZE# R AL

(2) 43 5%+ B EHY PO KSR 43 #3847 ). DCT
G 8

(3) BBRM 4 M HIEH AR~ 8X8
HIFB

(4 MFEF T DCT 2Rk MR,

B dugad F LM SCBLSRERT IE &2 L
EEZBNFHROEIRER T A T BB B RS
2.2 Bilinear 7%

Bilinear J52; J& 25 6] 38 44 SR A 5 ¥, 25 (6] 348
HITERESTTE. R BREE SRS W E/R
BER AL URBERELENBR, AT T RESE
NEGR R EA KR S A R, S B
ZH L, 2ERBRREAE—EEE LM,

FEfE A Bilinear Bkl , W THEBHEHER, 1]
DA P A0 3 F- Bk

(1) SRR, So/E AL BT fig)
(OWBEWKX, DI R AT EEMm(E
OEABRER, B EF[BH

3 DCT #Hi£HR T KA R P I AT R 4 45 75
RE

AR MR PR T R EER L,
My T — PP AT {6 45 S S AR 2, B Y T8 A A< 3T
R BSRAE T i, SEBL T AR T 23 PR AR YLABU AT 1 48
1. 1 g T ey T AR T R = 5
#h 0 k. R TRETEEE —HoEasnh &
H By ZS 38D O 7 Bk REAB AR AR SR Y B T SRR T 35 B

FATFET DCT A R in e,
-———9@% %‘E’ W
K i
r—aofoéw Rasy] B
AR RRfL
BM | | e ﬂ

R || 28 | B ) [o L[5 |, <
' [ iobt H; it b i o

{
[ Ippp———— .

Bl PIRA R R RR R R

3.1 DCTEHERSPWETRERS X

ET DCT HMAEER T RETEFHERS
THAE DCT M2 EBKF , 3 DCT ZA# R
B ZE SR DCT R 5, K78 % B BN L Y
R IER PR ANHSE. Dugad T LB S
THREMESE 5 » & RABEH MR R HIR, T
Dugad HiE& £ T BT DCT RUNEHEEL.,
Bt LASRBA AT LR B B 5 T HE S AR T SRR J7 EE R B AR
BEZRHER. B 2 IR A EES P REERT
REREE K BEERTEARET IR MR
HHOTENRIELR, BT RN SRS (DFR
DCT REEHEBM H (0 EHR DCT R4

4 IREBHERE 1 « 16 X16 B R BRAR
B (DR 16 X 16 5 DCT e aE R, X (2) 9 16
X 16 K DCT AE#IE R «

X =DCT(x) = AzAT )

Ay A

Asxis = [AHL AHHil

REE AR P A R g BeAs , T UE AR ER
BRRERREC RS BN THETE, ARG
BB IR AR

2l 5
L == 3
1616 1lo B,

(2



60 WA TS TEN 2012 4F
M= E(X; + X3) + F(X; — X3)
<1>;CT N=EX,+X,)+F(X; —X,)
: : ' C=PX: + X)) +QX, — X ®
(2)3@ D= P(X;+X3) +QX: — X3)
ROOBRERFERARBETE EPHE X &
: FEers 864 WHINE: 1056 R, H X X X«
) 2 Xy WANERSYFT AT I 305 T 3B,
B 3.2 Wi 0FX 0 FZE
B HET RERBNEARA—E iR R
. (=R H. 264, AVS S 00T GBS AR HEHEAT S0 85 » £ XX 4
o™ ()R, A= SCHR 25 A 0 ek, B el B G
(4) DeT ST EERmr BB R R AR BN R (BT RAE
" %%%ﬁ AR Y 88X 72 IR, TAH 0 3 96 XX80); A&
R p—— ) JERTHD 0 B B B AR AR AT SR D, TEFS B
L Ocor TR, B B S iy R4
Bt 2B B = " B =0
i@ E-mx@E—n 4 ;‘GIJ@QE%
%’[ n > 8 H‘J’: B = L, B =
Ii—ox -8 Ocs—mxo—8 ZFIE%X T‘f D1.CIF #1 QCIF E‘J*ﬂﬁ)ﬁﬂ?ﬁﬁ‘?
[O(nﬁw_n) O(IG_n)X(m_n)]T%#ﬁﬁgﬂqﬂ*%ﬁ SCH, SR B SR A SCHR th 1 T SRR T B AR O

BT T,4 X, T REERR DCT REJERE, KD AT
REETE R, Horh As O 8X8 19 DCT B4/, X
G R T REHE T

X, =TXTT 4)

Ai O

Tiexas = L16><16A16><16[: 0 AgT}

(3~ G T AR TR (6)

x=[2m Prlean [ 1@

’ Xm  Xnn 16 X; X,

IRXT R (6) TR E, Y TH 2
BARHEREIIT 3, HESBRAREZR 1 536 K
Bz E 3 800 . BRI L RE T # M7 vk
LTS, 3R (O FATIL BRI (D
Xy = M+N)E +M—N)FT
X = M+N)PT+M—NQ"
X = (C+DIE"+ (C—D)FT
Xy = (C+D)PT+(C—D)Q”
H

E= %Bl (A(1s><1s)u_ +A(16><16)LH )Ag

)

D)

F= %Bl (Ausxas + Aasasn )Af

T P = %BZ (A(16X16)HL +A(16><15)HH )Ag

Q - %Bz (A(16><16)HL + A(16><16)HH )AsT

= 0B HMNHER RREE ST HEEHTT
TEHY. SCRIERA SR B 5 L E SR & &
{5 Dugad F1 Bilinear 73, Rt B A% 0 £ 0
FEAES H. 264 AVS & T ERRIEIRIE.
4.1 TEHEEETERSW

ASGEA G R R P I RINE B B AR
BORTEMBEMITER. I TER T RE 5, B
KB ERMBEME, FiHH 16X16 B DCT &#:,F
BIRIEIEH 1 536 WHIINIEZH 3 800 W ; M A< SCH)
BB, X n<l8 B, FE TR 864 WHIINEL 1 056
KO HERFENITERNAE T 30% %, L
BiET , BB EBORE FH DCT RS, S EHRY
DCT ZEAT LUEMIFATHE , REHTERE.
4.2 REBB/FLEM

A SCKHR H 12 5 Dugad 1 Bilinear 783
TTREEMHE. H Dugad FTREMNRECH 1/2,
it LA AR SCHE AT R B e, B 58X foreman_
CIF B X =M R#T 1/2 TR R B
FAARTE A LSRR Bk B B AR, K R E S B
fEM:tL PSNR. [ 3 gt T RE B IRE BB UL
BASWR HAE. 8 LB 4 R LIE A S B LM
F Dugad 1 Bilinear 7%, H# Dugad HE#RE T
0.2 ZEA BT LL.

£ 1R AANE TR R AR 5 PR
BT =M ERREEA R, T FIE1/2 R, %






66 e 5 HEN

2012 4

L Graphical Dizplay

| @007, -5419) (2007 Time Lin

(@ FRIHEFHCEF ¢ B30 MBEPIE ()

1365 2047
fzs, -6327) (728, [Time i

(b) A F 4 () F1 ¢ B 30. 001 IR B (TF)
B9 BRI

SER -

(1] xa%, HHER R, % T G 729A M1 AES
SFAEFREERL] MR KEER. BRBER,
2005,41(4) ;1-10.

(2] ¥, G 726 BEEEFHEERBEE T Y6 S LA
(7], BoHEHL A, 2009,30(4) : 76-78,

(3] M6, 0855, 5. %t G.723. 1 BGREHIES b it
RS A SRR ] HENR 2,
2008,35(5);194-195.

(4] ZE#k, ke BIEFHFIA DSP LHBEHR
L. e T2 511841, 2009, 26(2) : 44-46.

(5] B3, REEY, RH%. RMET SR EEEPTR
LJ]. s F2 531841, 2008, 25(3) : 84-86.

[6] Annie Lang. Information processing perspective defi-
ning audio/video redundancy from a limited-capacity
[J]. Communication Research,1995(22). 86

[7] Zhou Xiacbing, Zhang Jinfu, Jiang Murong, Passivity-
based adaptive chaos control of a new 3D chaotic sys-
tem with uncertain parameter[ C]// Information Tech-
nology and Applications, 2009. IFITA '09. Interna-
tional Forum on, 2009(3) :57-60.

[8] il €= DSP HaEMEMRFI]. & F TR,
2001,27(9) . 3-4.

(k3% 61 7

B X WK

[1] Dugad R, Ahuja N. A fast scheme for image size
change in the compressed domain[J]. IEEE Transac-
tions on Circuits System Video Technology, 2001, 11
(4); 461-474,

[2] Mukherjee J, Mitra S K. Image resizing in the com-
pressed domain using subband DCT[J]. IEEE Trans-
actions on Circuits System Video Technology, 2002,
12(7) . 620-627.

[3] ShuH T, Chau L P. An effcient arbitrary downsizing
algorithm for video transcoding[J]. IEEE Transac-
tions on Circuits System Video Technology, 2004, 14
(6). 887-891.

[4] Park HW, Park Y S, Oh S K: L/M-image folding in
block DCT domain using symmetric convolution [J].
IEEE Trans. Image Process, 2003, 12(9). 1016-
1034.

[5] Tan Eeleng, Gan Woonseng, Wong Mengtong. Fast

image resizing in discrete cosine transform domain

with relationship between DCT block and its sub-
blocks[C] // 2010 International Conference, Audio
Language and Image Processing (ICALIP). China;
Shanghai, 2010; 1683-1687.

[6] Avidan S, Shamir A. Seam carving for content-aware
image resizing[J]. ACM Transactions on Graphics,
2007,26(3) 10,

[7] Han] W, Choi K S, Wang T S, et al. Wavelet based
seam carving for content-aware image resizing[ C] /
Proc. of IEEE International Conference on Image Pro-
cessing. Cairo, Egypt, 2009: 345-348.

(8] SoM¥E, 4OLE,MiF, % —FETFTHNHEK AVS/
H. 264 AR 4x4 PN BRE BB LI #d
FE#51HHML2007,24(8) :8-10.

EEEN
E B %, 1984 EBRA. IR h ZEAEE
5 B ALE.
MIR 5,0971),#HBR FRFEAEETERLESH
BHLKE.



