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Abstract It is the first time to expound the watermark application under images uniting in this paper. With the affecting

of JPEG lossy compressing, the universal solving scheme is proposed, and the corresponding security analysis is made. In

the direction of this scheme, a watermark algorithm is proposed which can resist the JPEG lossy compressing and images

uniting question. The test results prove its both characters.
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h TI&ERL JPEG R4, BAVEREEEK DCT R Lt
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EXAEET, TERREFERRIE.
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B DCT RREAM SRV AKEEH, WREFE
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AEEEEKMHTEENE. RRKERTKPREN L L
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KENBIRANIGIRIE 88, 7 DCT REMH LS, HME
AEPEREREIIXR, BIRTREUKED:

R ZG)>FGE), W wm@i)=1;

WR ZG<FG), MW wm(i)=0.
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EEREAASEE R A A BB RIR SR BT A BUKEN R
BRI R, RENRTTRTFELFHRAFTRREG S
%8,
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R ER G R, RABRE—MET DCT R H
%o REERE AT LS B GG RKEMRRFT LARER, &
A LA EMR #9 JPEG E44.

BAVRBROKENKE R Mbit, EHENE DCT RRES
SR M %, RHFLG), i=l-M, HEFEREH
K={}, , tE.

4.1 MNHE

(1) 3R 8 X8 43k DCT &4k, BEH K HE DCT
REWAEFLG), i=1-M;

(@) X FL(i) BUEREN [A(FLG)| . BREEH
WFL(i) = A(FL(i)) - | A(FL(7)) |, BB A PHIRLS
KEH JPEG EZitrvE B LA R

() WH| A(FL()) | FIREMME Z(i), BAHH%K
B F{i);

@) WHHE 0<| A(FL())| <0, K- d<|A(FL®))] <0
(X H >0 FRAKENEBANMEBGRE)X B ¢ FIEEA index,
Findex_, i |index_| #|index,| 53 MR RXFHMEE IS

(5) HRABERA M LR E I

BN MR Z(i)> F(i)+q (X E g FROWKETR &t
SEENATELH,

AR, R |index_ |>q (z(i)-
index_ E&HFM g— ( F(i))+130, HHBEESH 0
n R 0.5x(q-(2()- F( )) 1)<findex_|<q-(2(1)-F (7))
+1, WIBEHLE R index_ A E) 0.5x(q— (2 () - F(i i))+1)
W, BHEEESCHERE: He, 8% 6 ME, FBIE4
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BN, WME [index,|2q-(F(i)-Z(i))+1, MBEHLIERE
index, HA N g - (F(i)- Z (i) +1 70, HEBEEZH 0;
1 & 0.5x(q - (F(i)-Z(i))+1) <|index,| < g - (F (i)~ Z(i))

F(i)+1, MBHLLHE

+1, MIBEAHLIE ¥ index, &P 0.5x(g~(F(I)-Z(i)+D
B, BHBEESCHMRE: HE, s rfE, BB
#Fo

XE g >0 RAKEKGRIMERE, 6>0 RKEBIRAE
BUREL. ROBEq RBK, T 2BAN,

(6) ¥ # A K ED iy |A(FLG))| & #n kB %
WFL (i) = A(FL(7))-| A(FL(1)) | » /G L5 MRS
K, RABAEERSE, BT DCT &k, WEMIRANKED
HIEIR
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(1) ¥EK 8 X8 4rhilt4T DCT & #k, %) DCT RYE
&

Q) HBFEPIRIMA S, RIFL(1) B FL(M) ;

(3) WHFL() WRESMHE Z()), RAKBEHA
F(i):

@) Hr: MR Z(i)>
W w(i)=0

(5) BIR/KENHEAREE HEAT AR A, HIWTKENFFAE
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BATRI R 256 X256 1 256 KB Lena B%, #HRAK
E43 ) S BE ML A LA 8bit. 16bit. 32bit, ¥k A K ETHT S 4 Lena
B L RATTR 4. SRAKENRT R RER LR 2
iR, R RABUKENEBMEIRE ¢=5, KEHRARMEH
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#4% SNR = 201g /ZZa;/ ’ZZ(a,,.—b,j)z, PSNR =
i i J

» TR K ED A7 16 LA I

201g by

\/MLNZ;(ay—b,j)z
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SNR, =25.5409dB , PSNR, =32.4701dB

SNR,, =25.5278dB , PSNR,, =32.4569dB

SNR,, =25.3479dB, PSNR,, =32.2770dB
KRa, . b REHNKEFEREBRREME b, RTER
BREMBKRME.

BATREHRA K ENH) Lena B HEAT JPEG E48, E41 771

K Fldsee5.0 B FETHEE, BAVE omp BRFREN R
HEFH 90, 80. 70, 60. 50, 30. 20. 10 iy JPEG B4,
SRIG ST FEAT/KENIREY, BV RMBRIER LT, BIFER
BHEFH 10% 8 JPEG EAERE, HATREMKEDHAFE
R 100%. WE 1 Fix.

1 KEMEREHESERREBRFHXE

B BRK TKENSREY
E g FRET | RK4H©%)
(Byte) EH#E(%)
bmp 66,614 100 100 100
jpg 12,036 90 18.07 100
g 10,115 80 15.18 100
jrg 9,104 70 13.67 100
jrg 8,726 60 13.10 100
irg 8,237 50 12.37 100
irg 7,856 40 11.79 100
jpe 7,683 30 11.53 100
ipg 7,503 20 11.26 100
jpe 7,417 10 11.13 100

B, XH5EN IPEG R R EH wenEEYT,

TAVHE 521 X512 §9 Lena256 JRIAKE BB 4 Z47
FH 256 X256 BE, SHHRNBREIMIKENLRE, WE 3 Br
e BATBIRAKEN 4 (REREHER, EFHR 512X
512 9 Lena E{g, R/ MPREUKED, RIKRI, KEDSRRE
BEINR, FRAEEEE, KENREBTERRRYK. L
L, BNRESRERHOR/DRHBEA 8X8 AW, &
PR AMFIKIKEL, RELZDHREBREHER, RO
AT AZES 5 M AR EHR 3R X HH K ED

B4 BRI RKE T RBXNSELRRRAES
X, BRARSRENFE—ENTE, BRBEEEB/K

EVE BRI AGE, EHWUURESRNFHR, 258, %
. BRE=FZRNBXA.

RERBARBE LS RERIEDRTHEX, BAR
RIS HREBRAMFIKED, B REGEE T IEK
EIfE B HREPHARHI R A 1bit KENHILY T KENNE
. EAIUKENK AR, WU R ERSEET, ERIE
|0 —EH B BRI, FREESRELH
D% BUCKERAE S, FIAR—3RPHHENARSE
WA, 2 AR IRATER — AN K9, W T 1S5St
AT LA FE AR RO — AL A A B B R R 58, X
WA HEREE A, KR T — P TE,

(c) H#kA 16bit B Lena21 B
B3 HRERSFHRAHREIRKE

(d) #&A 16bit ¥ Lena22 B{§

6 HXRIE

$7 K EV R GE B R R U A5 RSO AR 7 Y O P S BT e BB
MR, T RGHE IR BT KENR AT B BLFT R,
BAKEKEBRESIHERBLERAERNE, LITHISIRR
LER. AXNTEERHE, TR —HKHRFRIKED
REHR, Wit T —FHREBRE MG IPEG E4H BB
Bk RRERER, ZHEAANBRNEHEEMGEIH
t. BHE, EEGEEEMRR CAD Rt B4R RS
T, REEBET TR EKSERNA, IR TRENMR.

2 % XM

(11 2#%%F, doir, B % SRREBER-BREREHT
JKED. b ARSBEHBRAE, 2001.
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