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A Hybrid Image Coding Based on Image Texture Analysis
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Abstract Starting off the research of respective advantages and disadvantages of fractal image coding and zerotree image
coding and their bonding points, a hybrid image coding based on image texture analysis of fractal and SPIHT( Set Partition
in Hierarchical Trees) is presented to make full use of scenery characteristics and eye’ s vision features and then improve
the cooperation ability of fractal and zerotree in the area of image coding. The prominent feature of this method is that it
makes full use of the progressiveness of bit plane coding used in SPIHT coder and combine the fractal and SPIHT with
statistical characteristic taxonomy based on grey-model and then get the coding scheme that is more suitable for eye’ s vision
features. The result shows this method can classify the image block clearly and get high compression rate. And this method
gains a better effect when generally considers the recovery image quality and compression rate, under the condition of the
permission of eyes and high compression rate.
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B4k, Shapiro 75 /NI 4 % B B B B3R S 9K A
ABZWNERBHBEE (EZW) AN 2 HSE
BTRRBIERES H ERFHERZ " RE
B0 BB g JPEG-2000 R FH, Said 32 H # SPIHT
BRI RESBRFNENGEYHTEZ—1

EHHEBEEEN R TERETZ AN, N
BERERE, RENEEEERE, MH, YES
HREBE (S0 AL )  BNABL HILEE
WP % (Gibbs BN ) o

ERE WG FE MY SRR,
REHE KKERKLE . Bamnsley BRI LB™ iF
TEATLTHFRAT,BRL2E RE )G ELE LA
LYE,ARBJLYT L —, T B JLT R LA RAE,
BENTEESBR T, FREEALEH (XEK
M), AN ERBEESRE, HAREELR
EARGBNIERERZ " BRERHTHAE
SIS R A E B XA R R GRS [ i K AR
S AXEA KA SPIHT BRE S, R A
SPIHT B BB, RSB R B, AT 2
EHEMMBEAHE (KK FSBAHRPB, Fractal-
SPIHT hybrid image coding) , LR KW, ZHB*
BB IF s AT IR AR A3 2 BV B R IO IR 46 1L, T
H7E AR VR E N BRI XER SRS
HERTREA MRS,

2 EKRYESHT

FriggrE s R ER M KL, XERM Prat X
FoEmE ', BEQBEAEFHMERRYE: &
BEZE EEHR SR HEREEES A LE
Pl (R %H) .

Xt ER B R L, 3T BOE R A B AR R B
Tt —MRZAGEWE, A ERER &8
ETABK, XSETR BB HER, WA LR
RAERTEAR , SR BRI N B X S B e 5
HHEF T RL ; B — MR Z At A SRR
2EMENEN— KL, MECERERH EREIH
FHERTRE, BT U XSO EARR, =4
THRRE LSO Y T2 EE BN
fEA K H B METKERMBGEIHFIES LT E,

AU A Jacqin XA HB R AW
Ramamurthi 9% F K BEE R B G4 K F
B RGOS — A R, AR A B

MEREHNERE, ZERERRERD LR
B HRMA TR EZEMAEER3 M, EPakX
Wk BhSR GRE AR AN, BEANE
EBRMARZFF

B T E GO AR E TR T XN F—HRER
(zero tree) , BT XF ¥ ¥ Bk 5k A SPIHT B W 4B,
BB B 2 AT LA e 2 RS 8 8 Fh LT AR
B TEMESR, B TROKNRH, REHEH
BB E SRR — R B & U R, B
F—AEUUA R R AR BS 5 — BB REA T
WA ORRASEREE. BROBELLS
FRIER , —Fh B IE AR IR PR, 5 —Fh R
ERBIEENEEAR, KFEAMBERTLOESL
WERE E AR, IE Utk 22 18] T LAE S i B AR
HMBEEHRRAME WG, HTFHAALRLER
MAEANEENE SRR, WX ANMEEZ
[ ES A EREBE, EERE TRBRBL
BEREEAHE AWk EEU AL EEREH
B, RETRTH EELEEGTRERLZH
—Fp KB, WEK Ramamurthi HEFHTRE
B, RBRKEERBLHR L, TR, &
BHRERBHRZ AR R2ENK, BT, EER
XA SPIHT EW 48,

3 FSRAHBEZ:

3.1 HBHEZ

FHE® P, K/ANKR NxN, p, , BA/NEG R
G TFE TR IINNERE, A— T2 HES
A — AR E R HE S - ARG, H
RSt B FR ) D Bt (Domain 3R) , B BLSTIRFR N R
B (Range ) .
3011 NBEAMERUNE BB R

NEMRRE R 1 +log,(B), HP,BEBRR
SEET RBEAMD A

NERBABHENFTHETH/NE R
LH, HL, HH A B #7408, -1 0By
EHE. BRSBET RRKX/NA BB, BEFD
BRT DHA/NAG2Bx2B, Hb D RERABAL
FZRATFEHBBIRE, MR RBONEE C, x
Co, B4 D REANBER(C, -1) x (Co -1) ,Hrp
C,=N/(2B),
3.1.2 MEHREGHETHRSE
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IR EBRFEETA R (2B x2B K/N) 53R
5451 RWBRFE R EERFIR R, ; M EABR
FIR R ERNRINER R, ;X AARIIER R,.o D
B (4B x4B K/N) BUALH,

3.1.3  SIE4ISF SPIHT ZH 4uh5 i Fikb 2

(1) 35 SPIHT B 4055 8 2 3T

SRR =log, RARYEME] o

(2) ¥ %4k SPIHT B iy LIP(AEERE
®), LS(EEREE), LSP(FEEELR):

LIP =LL3 + LH3 + HL3 + HH3

LIS = LH3 + HL3 + HH3
K ,LL3 \LH3 \HL3 #1 HH3 5} 51 R 55 3 B/ 53 1
R ¢

(3) # #& Ramamurthi B 5%, ¥ # R (R, ,R,,,
Ry HEUH SR #4743 T 4n 55, B Bl LIS iy 2%
o FBHE X ferched _R ¥4 K IEFRH#ET O B
HE R,

(4) W44k SPIHT  sign_array , bit_array {4,
SN A%,

sign_array :iC R H B X H/MNERBHIF SR

bit_array:it% 3. 1.4 T 3 HREE IR P
N R BB o

SN AER/MNERBEE LIS EARFIIRTHEX.

W (i, j) & LIP P E R, B4 SN(i,j) RR
(LNDERDNEREERN ., MEG,)) R LS T
RLHBA SN(i,j) FmLh(i,5) ARE/DEEFH (A&
B)EBEX, RESP,0XREEXL(“BR"HE
“BR”) I RREEX,

(5) T 4a46 50 T 4 85 o i %0 B X F- Y BBl

ZEHEFH#{0.5,0.6,0.7,0.8,0.9,1.0},
3.1.4 #HEFEAE

(1) for LIP & —1(i,5)

{ B SN(i L) s
if(SN(i,j) =1)
¥ (L) BB LSP, I s i (4,)) WA S
X sign_array;
f
(2)for LIS hE—4(i,j)
[ (i, 0) R )
Ff((i,/) & A K8)
{#d SN(D(i,j);
if (SN(D(i,j) =1)
for F—NBTF 0(i,)) 1 (kD)

{$d SN(k,D);
if(SN(k,l) =1)
¥ (k)2 LSP 38 (1,) B
5 = sign_array;
else ¥ (k, 1) B3| LIP;
}
if L(i,)) RRZE
(L) R BREBE LIS;
else ¥ (i,/) M LIS HIEER;

if((i,j) & B&KM)

{#d SN(L(i,j) ;

if (SN(L(i,j) =1)
KWHRART 0(i,.) 8 (k, DR
AKRBB LIS, I (i,7) A LIS
HIEER;

t
else
PHBEHSRESERBE R R, HH
B R BRHIKE;
Xt F&% R R E 158 LH,HL HH
HEZRRSBRWIHRKE
fEE(R).
for 8—5iZ RBFEEBM D B
{718 D By P KBEME E(D) ;
HE 6 FhzlBEEFH LT K EME
A F g_error
for BB P 8 MILMESR T &
—F
{ % D ¥ 4T LH/HL §)¥¥ % LH/
HL/HH ZBAFSHBZ 88 D_L;
%t D Seipf7HRA % D_T = RIEREF x
D_L{L} +g_error(s);
HEE—-ITZEEFT RESEM
D_TH¥HZE RD _error = (R-D_
T)%;
f
%
Y ¥ 2 BN D SR, L RO R
ZVEEF, JLAT AR B AR EAMERE T
F
}
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(3) ¥t

Xt F LSP g —A(i,)) , MR EMRBEKRT
(HMSPHIARRZ D Qg T n DB LF bit_array,

(4)% M 87 SPIHT 2 i & % - 1,k EZE5H
2 ¥,

3.2 RFBWZEEFENSE

40 SRRD 2 6] % 18 A9 2 B SO 3k (SPIHT B 3%
RBRSEMS T RSEENSBAR. HPXF
sk 5 F 20bits, 4245 JR 48 B2 K /)y 14bits, /N 0 1
25 %5 3bits, SPIHT B ¥ 447 2 %X 3bits,

SPIHT B %tk M S B A4 SN (i,)).
sign_array#l bit_array,

PR R B S B QIE Ferched _R B (10
RIFRE RSB r A R0 & - obits) F1H R
ERENFTEEHRE D RAE (5 A 12bits) JLA
A e 2 (5 8 3bits) (2 BE B F 18 (& A 3bits) LK
BEAMEE T (& A 6bits) H9%L4 .

3.3 MEBHE
3.3.1 EHWLE4L LIP,LIS,LSP

LIP LIS, LSP E¥H ¥tk  MEB THFKRE
AP inE, REEN 2R R 0, AIEER
$i& fetched_R B LIS,

3.3.2 SPIHT fyHEF A

MBMGEEER -, BT A E#G,
RER“GA” HEAEF S e,

3.3.3 S mE

(1) 1R 4 SPIHT Bk S 45 RIKE 8 70 /MK
EY 88

)M FE—THEHEBEH R B, RES B

|

(a)Lena JRIAEIMR (512 x512)

(b)SPIHT B ¥
(PSNR =35.06, =45t =50. 955)

BBBIRE K R RX B D R F I R RGBS
BER—RE/NETFH) JUMEHRRD ZEHT
R AMEE T

(3) HERBEKE (AN BHRRELB TR
%) GG A S TERBE R B,

(4) #tRZ 8 R S4B SPIHT R & J5 89/
&S G -

4 ZBWERGH

A1 RAXERLESPIHT B A AAH
SKEMERRR. B2 EEAXERS SPIHT Bk
FEFE4R I 113. 314 (fi H4¥ % 0. 070 6bpp) FHYEE
B .

ME 1AM, ERESLHBRT  AXERE
HEEGRE (ACRAEEFRE PSNR RER)
FERAEFTRABEUAREIXHLE),HE
BTHHEEBEBLHRESBR S (WM 50.95 £ F 5
75.330), FARBEBEAEZENHERLT, &
XEERLAN. MEERLMHE SRS, W
B 2ff 7/~ ,SPIHT B A X BER#BHAT “FH”
¥, B, SPIHT B ARG RE L MHERTHRE
AR, WA SCEEH T xRS RE ARG, %
(5% R At T SPIHT &5 1. 38dB(JE4E 1 =
113.314),

LR REW, A FS RAMBEANRER
AFHEEN AR XERBER LAERLT B
B A R4 L 0 45 A YE BB 3R SPIHT B:AR

[
(e)AX FS RE 5
(PSNR =32.08, E45 Lk =75. 330)

Bl AXE®ES SPHTEREXR AR S KENEREAR

Fig.1 Reconstructed images after 5 iterative scans using this algorithm and SPIHT algorithm
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(a)Lena F 5B (512 x512)

(b) SPIHT H 3k
(PSNR =30.30)

()AL FS BaHMB
(PSNR =31.68)

B2 AXEM%E SPIHT HBEES 113.314 THERESK

Fig.2 Reconstructed images with compression ratio 113. 314 using this algorithm and SPIHT algorithm

5 & #

SHBERAER LS RITH—DIEL BB R
L ERRABEFREEBE T MMM &
WSO BRSO3 43 R BE R, K 40 T /N L
RATEGESR T 'R, R T -SSR, %
HT—MFHRERBTR, ZBEEEARRER
RS E AR NEREESLKIERL T BERE
45 LR 25 & P BB SR SPIHT B4R

AT, KRR, 43T 4w 85 AT LA X AR R 2
BXBEREREH DL ERL RS H
2, 0T EMENAE S, B HEEUREA
ARBERILOKERG, XBEN, 5T HBR
T H A AR I (8] R DA B 401 bE AR AR B O 4R R A S,
7 £5 W Ho ¥ B LA % 4 5 B 16] b AR ME S AT R S
HR GBI R LE, X — R EMBHBELHER
HRIABFT-HBRABIRHE, RHEH, RER
B—RETERHUESTEERIRY. BEILK
QUENTREE R PHEEARARE, X
HeEmekopeslaEsn” AR AR
M EREE—BERFOETERERE"
R, XM RXEERETHEN -~ ELBMRE
EiEtk. B, 2SI RE GRS, & xE
BT RS B AT KA E, KR R R
Jo PR T BB Bk B 0 ) IX 8RS DR o R R R B R
SZEEREE T HHLERFRE, N TEE
EHmHBAEEEFEENE L, A4 B THAER

BEEEFOS SRS, EMERH
R BEAE G 3 b IR AT AR AL B /N R 3K
ZHEMEF R, MBNERBREZ LT AR
B /N R B R A T ) R R B S AR A, AR A — b
o) et L 8 725 £ R B, 1 £ b R R A 0 B O R A A 7
. WE¥ECKERHTEHT T HEZH B
FM, XREABREBH A EERRI
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