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ET EZW R EREZEMHM T MER L EE

Ao T

MR E /e

(PR 2AE BERMEHAR B, 1 570228)
(2012 4F 12 A 6 HW#; 2013 4 1 A 8 A& HH )

AT SO EME R 46 AN [R5 3R B — Fh3E T IR/ NE 4D (embedded zerotree wavelet, EZW) [ 45 il
P s Sk, I ok 2 78 Boks T 1 S D 5 i g TS 2 (Rl 47, A8 238 et BSR4 72 AR B B R SCRTHI R T8 I,
SELE AR RN [F) 20, S FESHT 0T, 85 RER W, Fik A RIFH RS eR e a .

KRR BRGRGE, BB, WIRZEM NS (EZW), Logistic BRA

PACS: 07.05.Pj, 05.45.Gg
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X% T BT %, CLORAIE 78 F b 3
il AR e B 1 e, RIRIEE B %4
HA e . RN, O 7 A S 1) B AR AL
T, X R AR E R AT = AR B R 4E. Shennon
T ) T4 AU, MRS/, R B B RO,
TR M B kK, 22 A P ek v, A% B i S R 48
W EREVEAS, ERER, ez, — Mg
J7VE AN R 48 5 00 %% [R50 S B, A X 23 35k 4%,
YA B SR S . T BN AR
(discrete wavelet transform, DWT) 7 & 1 b 45 1H
A, 1 Py iR /N g Y (EZW)I2L A JPEG2000
Pt Bl O AIE S A % 375 4 10 RS S 48 20R, B
DWT 45 & X S 1 4 Jy A8 4, A2 H L HR
5% 25 4 (discrete cosine transform, DCT) {5 B M.,
I 0 A PR BT T 3 0 S AR 1 R A
2% B T R B 10 I 1 3 N 1 005 4 B kAT I 148,
DRl B A5 FH (%) 68 4 B 85 A5 2 ] o, VR R R FE L
%, FEANBEAT B LB BT, IRE S %2 3
Wit (61, SCHR (9] $2 SR 43 4156 B0 2R G e AR £k 1
A PR3k /N AR - s, (H A WP VA R
AR, SCHER [10] $2 HH— T Logistic MR )43
HIN=E R G0, ¥ Logistic BE =25 BEHL — 2 #1541
a3 B R A, — 350 T X B SO L, 5 —
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5 B LA SRR AT B 1 S Blis SR AR O, H
FE NN 1 R Th A #EAT B IR 5 WSO AR G, 45
ZERAE W SO I RARARME S, TR [11] $2H
T MEET Z RS 7 BB (set partitioning in
hierarchical trees, SPTHT) FJ 8 %010 %%, i i B e [A)
— R VYA RE AL B AT I, HRA
J T TR A S, SO R 4 ROR AN . ST [12] B
FT R/ AR 5 SPIHT 4afid 2 113547 i, R n
R AE AN R 48 A, R PR 4 B TR
7= HE M R 46 303 ASCHE 7 — ol ) il BT 2%
3T EZW B B8 T 46 AR TN [F) 20 Bk 1%
FEF R EZW G b (138 1t =A% AR 1o AR T
4544, FIFH Logistic Bl 5 A= B 1 25 BH XF LEARF~F- 18 g
M R = A ) BN SO R BT R IR, TR
JE 45 261 MQ SR G i3 AT 8 AL, 4 25 S I it
25 Logistic BTS20 I 5 W SCH 2%, (RN R
AL AE LOARE Y T 2 5 5 M i i 2 TR), Jo 75 24T 2 B
e AR /N Ty BB TR AR SR, B0
JE 4 1t BETC S, - e 8 72 S B MG B s 4 1) 7]
I, WSEIBEOAR N . e g KR, FE R R AT
) s 4 503 R 22 4 1Pk

2 EZW %A 5 %

Shapiro #2 i [f] P ik & B /I 3 g 65 5 ik
(BEZW) 2 R F 77 R Bz 1) AR AL, BAS T
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RO SRR, R /N AR e Jm %2 HLg, LHk, HHg
Tt AR E B AR, AL 1 TR, G A R A
AR 7> HE R R BOTIa 34, 0 R — AR AR S 3L

FAINIT /N FR BT A LR N T AN 45 0 1Y BB
(threshold, T)GX AR FR A ZEM), 7] LA —ANTilE X
BT AR AR, T2 15y 4 L.

LL,
HL, o B e
I‘IL}:,1 ....... 22 / HL,, HL,) HHZ-l ...... 22 /HH,., HED
HL, "..... HL,,, HH, %o H,
Bl 1 =R

ALV R 73 Bl — 2H %, 78 LU P 1
PR A, FIHZ 5N KRB A0 BT
(context, CX) A1 ¥ (decision, D) #EATIE1E, FRikAE
HARG G s AT — 0 IR 4. X Mgl 7y = RE S B
T PR IRGR, UK BRI 1 H 1.

3 MQ %8B K B AT I 4 AT

SRR G R 11 s A 2 i ) ) A5 K e
BRI, BRIt S T % Fh R4 5%, 10 JPEG,
JPEG2000, JBIG F1 H.264 5. MQ 5 A g it & —
i BN S B ] SR 4 Y (context
based adaptive binary arithmetic coding, CABAC), /&
X TCIeE AR I Q Gt BIE I Gk, SN T SRR RS
HIREZRAL THIRZSHL A 1 D2 2 i A%, SR A O %
B () 7 45 70 SR . 5 B Ry P 1D G B A 45 5, 2 i A
B 55 UL (most significant bit, MSB) ~F-1HI JT 45 2
B RUAL (least significant bit, LSB) “FTHI 45 W, 1%
— SE WU F R B AN T T, AR R i 38 E X (CX,
D), FEZ MQ J it Fe 48 RS, Qi 2 Fos.

CX —»

MQ s as —> i

D —»

K2 MQ %2 N\ Ak

MQ i i i SR HI — xR o A 0 bR s 5 i B
WA THRRL. B N B A HOAE TR AT 5 4 ROK
ME# 5 (more probable symbol, MPS) Fll/Miff 2643
5 (less probable symbol, LPS), 2 LPS 4} Zic/F

Q., CX HTAlih D IR, ik & &5 R4
FZ 5] (CX) A MPS, #5 D = MPS, % BIHE % 4t it
1EHf, #E41T CODEMPS Zifid, i (1) R, HZ%R
WAL R A 1 H 4%, #E47 CODELPS 4afd, tn (2)
7. FRiE M ) B 22 4E, (renormalization) #4E, 4w
T TAI R A GR 2R FFAE XA [0.75, 1.5] Z 18], MQ
i i A AR I 3 o,

(MPS XOR D) AND
(A&OX8000) =17

I(CX)=

C:: C:I+ 0. NLPS/NMPS
Renorm

K3 MQ Zifid#s i ie

B AN R B R 30 CXOX B2tk DRI G6 73 A
Asea A, T HJE S AR D AR A
WA, X T4 %€ WA, Rk ERSCCX A
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[], %oF N7 R A8k 2R - 25 TR] AN AH [A), 4 0 B HE 1) 4 7
WASHIE. 4R o2 25 2 7 51 A AT AR — A~ R 3
CX 5 HIR D, 2 S EMER T2 WA E, 2
PORERS 2| RPN E QU 7 0 e o = I = o L O
SN R SC CX BE A B D 34T A8 IEAE AT PASE
PR 48 A0 0 25 [R5 34T
# D= MPS, |
C=C+(QexA),
A=A—(QexA). ()
# D =LPS, Il
C=C,
A=AXQe. )

4 Logistic Bt 5t 5 5 47 89 & A

4.1 {AKENLFFBY =5

RIMBL G ARLANES) 1 R G — T E P 1)
FREENLS L, 2l R B A XA A UK, 3 P55 2

E 6 (x) AN TTEReR L, HoE R

0, x<t,
O;(x) = { (6)

1, x>t.
B (3)—(6) X fE A 15 B B AL A
IONBENLF B BE = {bi(T"(x)) }op, e n & ZAEfF
B, t(x) 72 Logistic B 26 n ROEARES 1I4E.

4.2 ZHBER

TEARSCREIEA, xp,x0,+ xk, Xk 1 A& PAXURG B
77 E K KR Logistic WS AL 2 W] 4R 1E (K
NN o) R R, X S E ROV 1 BT 1)
W 485 ¥y 6 — 25 AR R — AN 32 A ik & 4
Key. ¥ x;(i € [1,K +1]) 348 32 WIF1 3] 32 M4
W xin,xiny -+ yxizo. R 4.0 ATRI7 V= A ik
% Key; :B}.B§ - -B?Z.

N T ARE N 28 B 22 4 1 R N 28 1A XU )
W, ARSI FE R A T % SR e S %
AR . BARSZIL ) 5 i X MQ Fi it 2844 %,

L, (8 5 AT 4 4
RS HXT AR L ARIBRE, b oo
MR 55 LA 72 IR B SRS ., TR B | ’ |
IS R GBI U, AR5 R R = 32-+ (Coum)mod32, 9

I FA 13101 A S A6 Logistic Wi 77 A R il
g DOV g 3) Rprw. b u N ESH, 4
u > 3.57 i, Logistic ML 4b TR HIRZS.

xel0,1], pmel0,4. @3
BUE AR RERH 3Ry
x = 0.5y ()ba(x) - bifx) -+,
x€0,1] bi(x) € {0,1}, @)
Forp b (x) wridd 2015

tau(x) = ux(1 —x),

201

Hp Coum NHUHTTFTE L, R NEER L. £
%Eﬁ)ﬁﬁ"?” R /l\ﬁﬁ Xils X2y 3 XiD> }‘AEF'}EEW 32
AN AR 32 B 3181 Key] = BYBY - B,

5 BRJE S8 A A 2 A 8 B K3 7 vk

ASCHEH T BZW IR 48 R T 0 2% [R) 25
L IE A 4 s, R KR4 DWT A2 #tf5 4
Ji B0 AR B0 R DR T AR it SR /N R B G T U
&, FRT BZW S, 76 LRE T 1 g Ak 2 o A2
JR 46 g 15 E 4 X (CX, D), F % 4H Key % CX fil D

) . 1yl X
bi) = L (1) Oz (). OV BRI, 7 IR (CX,, Dy, Fi%

i
istic [+ R

aflrsz)‘:,.;%éijEkyxk—l ] Loﬁigﬂ} ’ &EHU_%EJ %éﬂ —‘

it o ™ liied

A " BEETF [ " bt

Zag| DV T [ EZWH | o l MQHEE REie

D D,

4 FETF EZW B R0 R T 0 2 S5 EEHE B
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MQ Jmh 34T 0 gmts, B i it R 48 I, AT
SR MG 45 A TR 45 e hn 2

JAE MQ Ymtd 453815 R 4T FI9m S R0, K LR
Y- TH) G 65 3sk 2 v 4 BT A8 FH 162 AH AR R B0 EAH AT 4R
A I B AR AR B A AT TR U B R
SC. H T LT T G B ) ) A R (R SR A
MARECHIR), 52 NI LT eln NES LT
ORI RSB R SCH A

5 BN SCHITE R, A SOR F 1 R [F] 4y 3 2
FHAREE A P2 A, W 5 BT, A RN 4TS
HEE, Do, Dy, Dy, D3y Fom 0 M AHAREE A 5 224,
Ho, Hy £k V7 mAHARE & EEE, Vo, Vi £
I B 7 AR AR A BB, AT EUE N {0,131
0 REBEAAEE, | RRESEE). 8 M
G 256 B LR, &5 4 MES LT
XS E N CX iR AN

CXS = (H0|H]|V0|V]) X2+(D()|D] |D2|D3), (8)

Horp«p FoRaia . AR X, BUE My {0,1,2,3}.

DO VO Dl
H, A H,
D, Vi Dy

5 HEEAMHAES

FA BN SRR SR ) A AU R N B B g
i (embedded block coding with optimized truncation,
EBCOT) (#7735 1821 gt —baiib h Z gty - F
. WEE BTG FFS S BT OC, BR TR IE A

BT A PAS W BRI S B R

R FH 2 AR 0L~ 1 7 AR B ) ) R AT
Fhig 5, B IE 5 1A o 5 R G H AN, A
2 22 4 4 L R AR A FH R[] 76 2 BRI 4 R i i
TR, 5 W AR A, AN SEBL 1 A g n s,

W Key K& EHR, D= (d,da, - ,dy) &
NG AR SR E R &, KA N, E
N —Hig

D, = f(D,Key), )

Hrp Dy = (di1,dia, -+ din) NABIE G I 1) H
Wk, KEH AN N.

U Key, BB BB, D = (di,db,-- - ,dy)
RN RS 5 1) H R &, 29 Key; = Key i, 1
D = D, B 22 figd 5 455 AR [R) % AR I B, o 1 #f 3 2
JREEFI A, T T oz

D= f_l(Dl,Key)
= f~'(f(D,Key),Key) = D, (10)

H =1 5 9) ANz &, Bl 9) e L
& SN B I N A AT .

T B SUEIERINE 75w R

W OMQ 4 Y K bR SCYE BN (mym +
1,---,m+Ly), % Key NN % HH, CX NIHIH
RS BUEYEREDN (mym+1,--- im+ L), CXy &
EJEM BT BUETEE N (mym+ 1, om+L), -
N XBIEW LLERIR N

CX; :g(CXaKGY7n)7 (11)

Hb g() FmE X FEF A, n RR1%E L
HILEIUT, L 5 L' 3 53R CX A CXy Pk,
HA L< Ly, L' <Ly (11) 2075 E5 2 a0~ 2K

1) X R4 5E CX A Key, XF T A [ # n( B 7E 2w
TR ), (11) s J RS IE R SOR g 2
il 5 {8, B CX, & CX 1 Key By PEiz &, 750
ARELIL A N

2) 1IN A 2 sk R vp, 22 DUARE P T 2 ) A
By 2B B 7 S CX AR TR], LA P R[] 14D 7% 6 A0 A
[F 2R CX AT B IE, WA MQ Zfid 28 1s
1E BF3C CXg A, AT 1S 2 IE 6 1 fd RS, B AE
TR gt s ok RS FH M IR 1) 38 580 mT R JE Aff A 2, W
(1) AT LA IS 5.

3) B8 MQ Zmtdh A FH 1) %525 1R SO Bl — e,
WS MQ Jmbs A AR B SCYE L Tk
HoAd A0 () R SCYE L 1A R 283 1 R SCRT R
I BT AR R 26 53 A AN A, SR AR 36 ) ik i At A
AR, HEATBCA R4 2 i, T RE 2 S8 E 2 K1G
R BT BL CXo ASRE L SR G At Byt o7 24 74
(IG5 AT g 5 BUR 46 3508 T F%.

TEAR ST, J A& 1E R FH 187 B 1 S elis 5, 6
TR Key BEATIEIA B AL15 25 503K Key,, BI B %6
FIH Key W1 ARAr 5 IR o5 A g AT 7 808 5, FRf
FAAMEIR AL — ]33 Key;, LML R — k& 1E
.

RSB IE B T BRI Key ST IR AR
K7, BURBAL G (R T — 38 80 4, 5 CX(Gu
BN (mym+1,--- m+L)) % F R85

CX; = m+ (di +CX)mod(L,,), (12)
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H o mod(r) RanBiiz H. CXy WEH KN (mym+ (3 AR NIRRT, 35 32 x (K + 1) bit. MQ Zwfd 4t
1, ,m+Ly). ZEIEREMEW 2 ESCATIRM R i 1Byte FEARRGIRE, 86 %60 BBIE R — 1, BRI %%
YABIE ) =4 BR. IR 5% ARG, SR K/ M x N BIEHE,

S5G BZW I LURR P T g s, X BEAS /NI R Hogi s 7 1 44 )y 2Mloea(MXN)T - Riz ) 3k 4 () 25 4
A T 5 A P AT N, e sE I S & 23 [E] 2 32 x (K 4 1) x 2Mo2(MxN)] b 4 g — 3 [
GRS TN [F) 20 34T BKANR 512 x 512 I, B2 IEPRIA 22 bit. (A,

ST LK 3 142 .
6 SLXER 50

SR H R A 9.7) Kﬂiﬁﬁﬁé,ﬁ DWT 75 #,
DIRREN K =3, 3£ 4 A Logistic B4 91 {5

F 1 JRIEHEZS AR VLER BB & PSNRCEAL dB) L

o FIREASD: ERSUEIE HREIE BRI HREIE

1,23, X SE VR PR B 1 2% B 40 T 44 L2
R A 32 (B Key, I EORE 05 3600 3598 3595 35.96
LU A1~ 1 G B 3t 2 R AR R R X (CX, D) 43 itk 075 3783 3783 317 3172
T IE, UL A8 IESEEXT (CXy, DY), H3%4E MQ 100 3917 3917 39.12 39.12
it AT R gm0, B 5 4E EI’J NI 125 4008 4007 3999 40.00
TR VA5 T 408 R0 42 b4 0 68 R o 2 [R) 20 14047 . BEATLIZE % 150 4119 4118 4107 41.07
114 NMIEE IR Airplane (512 x 512)
— 0.764350394698857 05 3551 3547 3535 3531
7 075 3778 3768 3747 37.45
= 0.689847854354154,
100 3997 3993 39.86 39.84
x3 = 0.394587025064238, 1.25 41.03 40.96 40.83 40.80
x4 = 0.424789321592047. 150 4277 40265 4244 4238

Barbara (512 x 512)

6.1 EMEIGHULRE

05 30.16 30.15 30.05 30.04
K H bR e 8 AL K 2% K14 (Lena, Airplane, 0.75 32.52 32.46 3228 32.24
Barbara, Boat, Baboon) # 17 M|, 7 (12) X 7 L 1.00 34.96 34.92 34.84 34.81
=Ly, & 1 P ERYEGES 8 f5, §i iR 45 125 3658 3650  36.36 3631
74 0.5 bpp, 0.75 bpp, 1.00 bpp, 1.25 bpp, 1.50 bpp 150 3874 38.70 38.65 38.57
EH‘E/J/D_IJTEQ % @ 6 J_IATTTEE‘IIKjJOprp HTE Boat (512 x 512)
HIR. 4R AER RIS T, SO S U e e e m
EZW SRR A, B ST S
JE 48 RR
1.00 35.07 35.05 34.93 34.92
6.2 Z4AZSE] 1.25 36.65 36.60 36.43 36.42
1.50 37.65 37.63 37.55 37.55
—/NMiF E@ﬁu%ﬁ%@i%ﬂ‘%%ﬂt&@, %%ﬂ?l‘ﬂ Baboon (512 x 512)
AR/ ME T AT N 0.75 2633 26.27 26.13 26.10
{5 K 2 DWT 7 ff il R PR 2 3 x K+ 1 1.00 27.56 27.52 27.43 27.42
AN N B SR R B R M2 (MR R
1.25 28.63 28.60 28.48 28.46
BEMG RIS E, [ TR, IEUNAE 4.2 715 fl
1.50 30.04 29.95 29.79 29.75

A, T AR AR 2T R0 BC 32 bit
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Ko MIRELLE  (a) L (b) RE4E (o) L FUEIE; (d)
FIRAZIE: (e) BRI HIRIBIE: (F) % R

6.3 MEMRESET LI

6.3.1 %SRRI,

XT3 AR — /s 2o DL K 5 BH RO 1,
RIKF Logistic B W1 4R /DB s 5 1 A2 1
sk 1, B3 AT 46 A0 s A R AU x =
0.764350394698857 M x; = 0.764350394698858,
HABHIIRAE AR, SR 5 X 5% SO AT B A7 LU, 1t
HIL bit B H e, angk 2 Figk 3 fios. g5 R,
TEA RIS, A7 H 75 L ETE 50% 45, iX 3R
HF 55 S0 3 B A U ).

6.3.2 B AR PR )9,

B (7) AT, 280 R L% S R B SCAR
I, ANTF] T BH SC A Logistic BRS8N i 72 Hh ik AR
ASTE R EL, AT = A AN [R) (R 255 B D 1 Ak BH S
RO, Bl ATL 3G E P R AN R ) AR (R T s i A ik
L H 25 Lena {4 A1 Barbara K% & F SCA1
R RIBAE IE B2 B A B, #EAT 2D IR 46 i, 7=
AERH BRI, R 4 B, ATLUE H, AEE A

THaaE A AR, B R BAME, Frel5E
{206 W SCHBURR Y.

# 2  Lena BUEHHABUBRIEIN (bit 16T 73 LE)

i BRIEIE AR BETRSG Az
0.50 49.95 49.99 49.98
0.75 50.02 49.98 50.00
1.00 50.01 50.04 49.98
1.25 49.98 50.01 49.95
1.50 50.02 49.99 49.95

#3  Barbara BIGE PIBURIENIK (bic 22407 H)

R RRIEE S HREIE BRI HRER
0.50 49.99 49.96 50.03
0.75 49.92 49.98 50.08
1.00 49.96 49.98 49.97
1.25 49.98 49.96 49.92
1.50 50.02 49.99 49.96

A bR B, SO B R B SO AR SR,
T B 5 AR G PR 22 70 B el A2 1k s

6.4 MESHERE

5 PAIH T Lena BISAEAFIRS T /4
AR A I T (ZR e <o 3 B T 2R3 Jn 2 Bk ] o 82
I 8] (4 71 73 EL). IR AT DA Y, BEE RS R 3K,
S 14 2 AR D ) 12 s 2 . o T o A Bk
IS 18] (14 F 23 LB 33/ T 50%, BIV s i 1R) AN 2 i id
ZAg I ), S e e A B ds SRR A B R4 Y e 4
I R AR AEAR .

6.5 SHthEGEFMBERALE

XKoo AW T A XHEE R [12] #
SPIHT+SHA-1 [A] 25 fin % 5% )2 JPEG+AES %6 &
95 J5 I R RS2 IR L g L. S Ig 4 SRR B,
YRR, A EEENEG R EEL T
SPIHT+SHA-1 %751 JPEG+AES #i%, iX ¥ & &
[A N SPIHT+SHA-1 8% 56 X /N &R B0 % 15 &
A 46 B 2 0 R 1 R EOH PR A F 2L
JE 46 350K PR AR 512, T JPEG+AES 59k A 32 22
DCT ZB 4 [y B RN 51 L. AR ST n 2 i (] o 55
I B 2 B R, DR AR SN 2 S92 i A
JEAERG IR AT T N, I H 2 H -5 0 SO 6.
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# 4 Lena E& 1 Barbara BUEHE /> % HR

FFe EARUEL R HPUBIE R
Lena EUG X R 28
1 128 9d2e341ae777e5f4ce015f2a61bfbbes 0
2 176 4228bb63cf28063ce039c45dad%bcddec 12
3 160 953018ab8251a34397fec9eb5554096a 8
4 128 4d3ec2a5b42ec3eabec065d16a24d665 0
5 224 d18f6bd3cd901d7ef9d8cc5b3b9523ea 24
Barbara {50 B 5% 81
1 128 9d2e341ae777e5f4ce015f2a61bfbbeS 0
2 224 4245fba5cf44b9a0eOcbae5a9e46e95 24
3 224 c11a4db047c4b4b0fbSebe 1952666a35 24
4 208 5d8c119dacOcecd01fd6a31453ec6efl 20
5 208 ¢53763f7b7d7bdeTcda772b698b1a325 20
# 5 Lena BIGINEE AR 4
% ETNEIE FIRIBIE B3 ARBIE
KL [)/s Tt i) /% ISUEREIN IS 1) /% KL (/s T B 1)/ %
0.25 1.09 41.41 1.05 38.78 1.11 42.20
0.50 1.14 41.10 1.09 38.52 1.17 42.66
0.75 1.19 43.43 1.14 41.05 1.20 44.14
1.00 1.20 42.89 1.17 41.38 1.23 4433
1.25 1.27 44.47 1.20 41.56 1.27 44.47
1.50 1.30 45.80 1.25 43.76 1.30 45.76
GRA I R T or e e T o5 S e TR P T 2 L)
Fo  ALHBGHALS L EMEIG R PSNR LK
EES AICEE (ER3 HBIETE) SPIHT+SHA-1 (8 = 1) JPEG+AES
A4 B4 % &= PSNR/AB
0.25 32.76 29.55 29.06
0.50 35.96 31.13 31.28
1.00 39.12 32.02 38.06
o i 8] o S 18] 89 43 /%
0.25 42.20 45.87 13.02
0.50 42.66 31.48 8.21
1.00 4433 21.35 10.24
7% % PR 55 4500 T 4 £ RTINS B A 3, S 4% 2

i DA _E 2 M AT R, AR SCHR H ) 4 A
T [R) 20 S s AU S W SO R, IR s k&

R, I SO B e ROR L5 e, Ho 4

A PV 4 B 5 0 i 5% 2 18], S Bk RE i AR ST
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Abstract

A novel joint compression-encryption algorithm based on embedded zerotree wavelet (EZW) coding is proposed. Encryption

process is performed before entropy coding. The principles of the context modification and the decision modification and described.

Simulation results show that the proposed algorithm has a good effect on security, and has the same compression efficiency compared

to the original image compression algorithm.
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