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Abstract In order to improve the JPEG algorithm and heighten coding efficiency, a new transform method, the All Phase
Cosine Bi-Or!hogm;al Transform{ APCBOT} , is presén:ed in this paper which is an altemative of DCT in traditicnal JPEG.
te Cosine Seq Filtering (DCSF). Tt can
appropriately attenuate the high-frequency components while transform the original images into the frequency domain,

This new transform is origined from the convolution algorithm of Di

making the subsequent quantization step very simple. The simulational data in Matlab is given in this paper. The
experimental results show that the APCBOT-based JEPG is superior to DCT-based JPEG in the following aspecte: the
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simpler quantization, better quality and higher compressive rate of reconstruction image.
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LT EEBL BB EBRRAE ANBE, XPHRE
BrREFEFMEGWMER. XM(7]H RD-
OPT H ¥t DCT W R BREHAT T ik SCAt[8]
BHT —FEF WDCT ( warped discrete cosine
transform) M B R E e S ik, M EFIR A EHRE
FART DCT # JPEG H - al BT Lfik
#AXBLERENRERGERT LN
BESED, RETHLHMESZNIERLE K (al
phase cosine bi-orthogonal transform, APCBOT) & i
DCT, XM T APCBOT WHEBERHESET
DET WS M, B R . B HE, FE
EHANESMELTERERMEHFR L
(PSNR) .,

2 SRMRENELZHR

SHERZEVOERE R R HRE
A} DCSF { discrete cosine squence filter) 75 [ 1§ 35 8
TN, EMAETRBENEHEETURK
REERFIFRENHE , SQEEXE, EEER
HEFEH.
2.1 DCSF

REFIREETHTAESR:

Y, =C|F-cz,} (1)

He,Z, ZofBEHES2(n) | 2 RABFHH
BLBKERNYREAR,CHC 53R NxN
# DCT #1 IDCT ZHIE R, F Z RN N K95 5
RilmE, RARFHEBMMTRME,Y, BREKS
HER FagHA ()& T ARMTHERZS
6 W B L B B AR BB ES v(n) .

RG] AT, A 5K 3 A 08 B AT R 4L 2 —
r0.1250  0.1250  0.1250 . 0.1250
0.1094  0.0854  0.0617  0.0262
0.0938  0.0374 -0.0221 -0.0783
0.0781 -0.0078 -0.0709 -0.0657
4=|0.0625 -0.0408 -0.0625  0.0169
0.0469 -0.0557 -0.0175  0.0498
0.0313 -0,0510  0.0221  0.0101
[0.0156 -0.0301  0.0267 -0.0216

B 1 FIE 25812 N =8 x8 B APCBOT £94
EERENSISERE,

R EREA: y(a) =0(a) *2(n)
MABEHRENSR 0 RELAHEHAL
Qb)) = Q(-k) Ok N-1 ./(2)

EHRAERE Q,, =[0(0),0(1),~,Q(N -
1) ]7, BV AT g 0 B AR T a2
Al LLE S |
Qi = VF (3)

Nl
ﬁ“l’ V/NI“A EEHFIﬁ"FJ ﬁi?‘]ﬂ]‘ﬁ?ﬁ?ﬁ%ﬁﬂﬁ
HEER, EEVHTER l
N-n OsmeN-1,n=0
¥m,z) = mr s

(N-m)cmT"-chm% 0gmeh-11<agh -1
(4)

2.2 EHUAENEXTHR

BAM)FTLELTEER VRfFRERAF
TR, P EBEITS m A1 K K, T A 4L iE
BN FEFL I K TR A, FIRX—HR, &1 %
HErLmi2ENERTHR(APCBOT) N F =
AfHKREH(IAPCBOT) & f=A"'F, B .A 17
MEEABEXBM A MAIMERANEXE,
ZHESAEIENE R ™A R BRNERLR,BHE
PR LR RERBAESR, MLSHERR
RfEGE. ZEXFART £ MR %NIERX
A,

LUERE A = V/N' fE 4 JPEG B vk i I8 e S I
{48 DCT 6P, IR L BILERE. Y N=8 if:

i 0<msT,0=0
A(m . n) =
) tls——v:sc—rsmm 0<m<7 1gng?

By

0.1250 0.1250 0.1250 0.12507
-0.0156 -0.0575 -0.0930 -0.1167
-0.0938 -0.0543 - 0.0221 0.0952

0.0156 0.0787 0.0396 -0.0676
~0.0625 -0.0169 -0.0625 0.0408
~0.0156 -~0.0368 0.04838 -0.0198
-0.0313 0.0341 -0.0221 0.0068

0.0156 -0.0096

0.0046 -0.00121

2 RERKBHERT  APCBOT HER %N
F=AA", RAEZBR f=A"'F(A )",
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Fig.1 Resclutive base vector
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Fig.2 Resultant base vector
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Fig.3 2D resolutive base image

Fig.4 2D resultant base image
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3.1 EBEFAPCBOTH] JPEG HZ

EF APCBOT ) JPEC E4 B R RS ET
DCT WEF—H , RETREFEAMRLITAAF,

5 DCT 1%, APCBOT Xt I 5 P 6 1) & S B8 43
BT THMA R, E—T8 x8 HEBEBIE—
TMEHHRKERTH 1 ~8 15, FES—FIM L
BITHRKERTAL~8 45, REMELATE
TARBEZERMENEERERER ANAERT
BatEmaR, EDCT SR THREREN
EHAREARMWEMAER, MY TEESERGMK
SrEfE M APCBOT Mg rfBE M E4b &, £ 4
THEZRAR - -TEBEFEL ATEEHEL,
BTHERE,

3.2 T R{LEy APCBOT

E Matlab (FEXRHP ZHRAA ERTHRE
BER R M TR RUET B ERERAER
B MBdaT UR R — mE,
RIMEZHRAHNERAET DCT B FEfME
F XL APCBOT f#y JPEG B E: LB,

HS5~E8(b) ()R FELRETRFHER
B8 E4%, JEE T APCBOT i £ &4k iy JPEG &
HEEHRIMNERHBEINRESETIRERL
DCT MR AL XA R EMN, BERI XN
B, A& T APCBOT WA S f JPEG ESHE
HEETHEERBAN DCT ML ES R ER THIE
—45, 7 H PSNR RE R KM £, 77 Matlab ff
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%1 EFE#EREDCT HESRDIER %2 XAA=V/N TR APCROT fEEMTISR
Tab.1 The compression data of JPEG algorithm based on Tab.2 The compression data of JFEG algorithm based on
DCT with standard quantizaion table APCBOT with A = V/N* and without quantizaion table
B B ¥ (b HAFRE(dB) ;
Pe) A iﬁxs) BHE  HHE(bps)  HEE%IL(B)
cornfield 7.3624 1.0866 35.1126
Y cornfield 12.0332 0.6648 34,3896
boats 8.6888 0.9207 34,7255 -
boats 15.3645 0.5207 34,2039
peppers 10.6231 0.7531 34.7759 .
peppers 18.8312 0.4248 34.3036
girk 21.4560 0.3729 404828
girld 33.8551 0.2202 40,996 8
model 17.1884 0.4662 40.6479
model 29.5619 0.2706 40,024 1
moustain 3.0223 2.6470 15.1261 mountain 4.9347 1.6212 24,5004
miramar 3.7693 2.1224 27.0520 riramar 6.8082 1.1750 26.7873
Lena 10.602 4 0.754% 35.8050 Lena 19.3582 0.4133 35,1557

(b) DCT &8 (c)

5 RENEE comfield 4 H E ML R
Fig.5 Cornfield

(a) RiGH&

(a) REGEH (b) DCT %4 (e} Xktib (dy —E&4k

B FlEFikH gl BROGEHRBLER
Fig.6 Girld

(a) REEB (b) DCT &8 (c) XHHK (d) —Fiik
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Fig.7 Model
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EXRPiHEMRENEST 10s 5, B TFERTE
ACER T 3 HESE (L B, X P B AL Y R 4 4 A O ik
AETT LA b R 4 Ak 2 0 5 LW A O B
FEHERTERERTEA RIS BREEERR
ERENHE.
3.3 —HE{tHh APCBOT .
ERER LK APCBOT #Y TRAMMNY 1 1K
~BEAATHIAKIBCERARN EEES,

B FRE—KBALM AR DT 1 AR, %

TRAXFERLATUNERIER A FITEE A
MM A=V/NZHEFRARARELHH2HE
P IR Y,

FIPRA B EESAE A =V/N -FEETE
Q=S2HMELEBEIE, SETHERL DCTHESR
HEEREGAL, TEERBEELRRFEERS
RERFMRY FAEREREEKR. HTFRAN
BURMNEBULEKERE —F, S TELENHFRE
=0, EBERYE, BT EGETTERAERTF
HBEAZRW S KEEER, TRRALEEHN

%3 EAA=V/NHQO=52—FRIEHMHESRETHEIF
Tab.3 The compression data of JPEG algorithm with
uniform quantizaion{ ¢ =52)

e 3

(s12xs12x8) LA

LA5 R (bps)  WE{E{FME L (dB)

comfield 7.5240 1.0633 35.3366

boats 8.4587 0.9458 35.0274

10.9959 0.7275% 34.8005

g4 24.9714 0.3204 40,7900
model 19.3779

2.6479

0.4]128 40.801 5

mountain 3.0213 25.4385

miramar 3.2205 2.4841 27.4878

Lena 10.8906 0.7346 358167

APCBOT 6 - F 457 b 4 (5 {5 VR HE 4848 T DCT,

B5~F8(c) . (d)Fxt4diE 512 x512 %
EEG4S W #TT%F DCT A4 F APCBOT( X &
e -HBH)NERARELZN LY
$. TR, APCBOT (X JPEG Bk (4 52 —%
BENEREBREEET DCT M JPEGC BEH
B, EZEXEMNET APCBOT iy JPEG B E £
URELUBFTFHENZN. XBIHET
APCBOTH) JPEC EEAHERFHMAERER
B th B,

SEE 4 MERASHERYET HH#HTE
F DCT Mt F APCBOT WE S GBABRBERT
B, ZRAEITHERIAML BPEAELN
ZAEER S HIE APCBOT (£ 52 -5 &4b) F
DCT(#HERAER)MFER. NEFTUEH. N F
BE RS EFRERERREME, A HE
FIL ST, ET APCBOT EH 4B ERE ST
EFDCTHRARE; EHRMEHEELT,ET
APCBOT WESH B EE L ET DCT R, &
Z,5E T DCTHERHEE LM LET APCEOT
HESHRGEEA LA BT GRS ELE, By
ETRER AL TRILEE,

4 4 it

AL T — M T3 B E i APCBOT
JPEG B 3%, 3 Al Matlab 5% F DCT #9 JPEG F ki
ATHRENARHEREE, TRYREKN, X/
#-F APCBOT 4 JPEG B B L B B RS HEsE4D
ROEHEERBUOEREAEGEBEER B
RHREEZRNES . XFEEN JPEC BiEY T
B R4 f AR R T8 MR iR o



BEES . —RET2HEAENEX SR IPEC B2k

BuH - 2007
40 3 Y
» 42
38 — / ---------- :
R I A | 4
o . v E R
] 8
— / =
Z M / g 39
g /
4 3
32 .
/;?/ ¥
S 7 & DCT é
- .
.‘;{ --Apcsm"I ¥ I P
. 1 Y =s= APCBOT
28 e i as
0z 04 06 08 10 Lz 14 .16 18 6L 02 03 04 05 06 07 0B
bit/pixels bitfpizels )
{a) cornfield {b) g4
44 H 39 !
4 o E% .
' >
a2 /// . P
41 // /
. . ~
gv p e S
X 39 ;
& 38 / /
b
35 v l &+ DCT - 4= DCT ["'
! b s~ APCBOT ) s~ APCBOT
01 02 03 04 05 06 07 08 3%1 04 06 08 10 12 14 16
bitipixels bit/pixels
{e) model (d) Lena
9 EEREMSE
Fig.9 Rate-distortion graph
: 2000, 9(2) ; 267 - 270.
$ & Tt ( References) 8

1530/1EC 10918.1/TTU-T Ree. T. 81. Digimal Compression and Coding
- of Continuous-Tone Still Images[$]. )

Pennebaker W B, Mitchell J L. JPEG Still Image Data Compression
" [M]. New York: Yan Nostrand Reinhard, 1993.

Wallace G K. The JPEG still picture compression standard [ ]].

Communitation ACM, 1951, 34{1); 30 - 44, C

Gibson J I, Berger T, Lookebaugh T, et ol. Digital Compreasion for

Multimedia[ M]. San Franciseo, CA; Motgan Kaufmann, 1998,

Ahmed N, Natarsjan T, Rao K R. Discrete cosine transform[J].

IEEE Teansactions on Computer, 1974, 23(1): 90 -93.°

Lakhani Gopal. Modified JPEG huffman coding [ J'].
ing, 2003, 12(2) : 159 ~ 168.
Ratnakar Viresh, Livny Miron. An efficient algorithm for optimizing

IEEE
T ione on Image P

DCT quantization [ J]. 1EEE Transactions on Image Processing,

10

11

Cho Nam Tk, Mitra Sanjit K. Warped discrete eosine transform and its
pplication in image

and Sy for Yideo Tech

[J]. IEEE Transactions on Circuits
logy, 2000, 10{8) ; 1364 ~1373.

Hou Zheng-xin. The convolution algorithm of discrete cosine sequence

fikier and its spplication [ J]. Joumnal of Tianjin University, 1999,
32(3):324 ~328. [RIEfE. BBAKFIEERNERRNEIRA
BALY]. FHRAEEHE, 1999, 32(3): 324 ~328. ]

Zhang Chun-tian. Transform coding[ }]. Broadcasting and Television
Technology , 1995, 22(2) : 52 -59. [ K& M. TREE(I]. I &
S E MR, 1995, 22(2): 52 ~59. 1

Zhang Yi-zhen,  Liu MPEG/JPEG Enceding/decoding
Technology Implemented with Visual C + + [ M]. Beijing; Post &

Tao.

. Telccom Press, 2002; 38 ~65. [ 4 o, MK K. Visual C+ + %

REMBHEAIM]. L5 ARMBHEHE, 2002, 38 ~65. ]



