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Abstract: This paper proposes a dual watermarking algorithm for protecting the original feature information and
carrying watermark information. One of the dual watermarks is image feature, and the other is the logo watermark.
Firstly, Curvelet transformation is used to extract images texture features, which is considered as a feature watermark.
Then, in the improved YCbCr color space Y'Cb'Cr’, Y’ component is divided into blocks, which is performed DCT
transformation and SVD transformation in turn, and the feature watermark is embedded on the maximum singular value
of each block by quantization index. Cb’ and Cr’ components are performed Curvelet transformation, their coefficients
of low frequency are analyzed, and the second watermark is adaptively embedded according to the energy distribution.
Futhermore, an improved space map is obtained by inverting the frequency coefficients of the three channels embedded in
the watermark and converting the graph into the RGB space to obtain the color image with double watermarks. Finally, the
performance of the proposed algorithm is verified, and compared with related algorithms through scientific experiment
methods, the experimental results show that the double watermark embedded image has good invisibility and robustness,
and the watermark of characteristics has an effective protection of the original image texture feature.
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FEANX B A UG AT AT AT B s O 0L T, THE 2k
A BB K B HR N HIT S B4 R G Fi b, 7 28 7K B B 1
Ae P E A RnE 1R,

x1 HEKENET IR B SR RERIR

B BUK EN G

PSNR 52.493 80 51.94936  53.97721 53.55004 52.87518 52.88839
SSIM 1 1 1 1 1 1
FFE/K EI Y BER 0 0.01221 0 0.042 97 0.034 67 0
FRIRZKEIFINCC 0.998 13 0.985 39 0.967 80 1 0.95621 0.98201

222 PHRAAR F BB AL WA SRt
BURAEAE i R4, iR b 2l 1) 1 3 Bk
B sl P RS B, A SO A B G EAT LR i B
Yook, AR ER g 7 | v e 7S L SGE  JPEG R 4
Yoy el Boihi. I A R B [R5 B i i 2 A,
THE K BRI S5 #5044 1) PSNR AT SSIM B K il
TR B AN BT WL PE B, 1 B BER Sk R4 B 1 21
HRRRAE /K ED 4R, T NCC A SR MR U H 565 2

ANTKEN I FEE. 1B 8(a)~ P 8(F) A5 7K B A 44 P
FEAN R RN [F) 58 B2, 3047 B B 4 2 v E A
FRPR1E.

FH B0 W] 2R, A [R]— o 28 Y AN [ 5 BE P B
B 5 AT o7 98 FEE F 184 0, PSNR /)N, 7] isf SSTM AT NCC
Wi/, BER B K. 7552 B B0k (5 B0, dn S Bt o
FEAIRAR K, #7 PSNR KT 28 dB, W &4 5 = 4
FUARSCRIERA RIS A WAE, H SSIM t A
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&2 LenaE53CRR [25] BRI TELAR

SCHR [25] SLESREUIER 1A KEN

SCHR [25] SLESREURIER 2 /K EN

PSNR
B2k Al JUG T2 AL SRAFAE K B (Y BER FIARSLEE —ANKENHNCCHE
SRR 251507 ARSCEIE SCHR[251 HIL ARCH D SCHiR [25] % AR
KBt 422198 52.4938 0 0 1 0.9987
s M =0, var =0.01 277148 28.4911 0.067 1 0.091 8 0.9778 0.9875
hig s
M =0, var =0.03 249529 25.0126 0.1201 0.0830 0.9510 0.9132
- M =0, var =0.005 20.1257 25.3078 0.108 1 0.0542 0.9267 0.9887
e JUr e
M =0, var =0.01 20.098 8 23.6822 0.1214 0.0905 0.9084 0.9857
20 columns 16.5158 18.8092 0.0364 0.0286 0.9974 0.9956
g 30 columns 147212 15.3049 0.0513 0.0394 0.9967 0.9920
40 columns 13.1960 14.0587 0.079 1 0.0581 0.9985 0.9836
Q=170 37.2842 37.2591 0 0.0002 1 0.9887
AR
Q =50 35.3433 35.7547 0 0.0007 1 0.989 1

1) A3 A WL 7 TH: A ST BV AR N UK B
PSNR /L T~ SCHik [25] H92%, H b AR B B ) PSNR iz
TEAR T SCHR [25] Sk, 7R R 4R & R 70 B R
PSNR W& 5 /N T SR [25] 5%, Ho AR Moty ™ PSNR #f
KT 3CHR [25] 5%

2) EFEPETTIH: RRAE/K B BER 7 & 48 B
TR T SR [25] B AR 1S /K BV BER, Ak By

T~ BER #/N T 3Tk [25] BE S 1A K ED P BER, 75 K
HEAT B i BER #M 0. BRiFZK EITE s i s 1 Moy
N NCC T SCHR [25] 509255 2 AN 7K EL AL S A WL AN
SRR LA SO DG, R AR SCHVE PSNR LT3 KT
SCHR [25] 5090, 1T e 22 18 AR IR K ERAE — S8 X0 N )
NCC W& /INT-SCHik [25] 592
BT &, AR SEIE T RE . SLVHE 4R A AL i A5 1o
N AR SCEREAE RN B R AR R 5 23 A (1A ] 3
PR G EE, 7] LA RUCHD S AR AN DL 5 i
Z R J& A A SR AR A T 5Lk [25] B9
3 4 @
SR W, A ST TR H 1 2T SO S R R R

0 BEAS DUK ED B2, 76 % 16 B 4811 RGB B 0,25 [ %
He 3 Y'Cb'Cr/ B a2 (7], S 1 3/ B i 18 1Y) 56 42
TR, AT 38 G 1 AN 7K B 18] 45 B T4, SR8 1
BKER IR RN FNSE L, GRAE B 15 BT B84 31
@uﬁf}%%ﬁ&ﬂﬁﬁiaﬁﬁ%ﬂ’ﬁ TRAUE T B AN 7K B (1) AL

AN WA, $REL Y G838 AT 4> B DCT 28 #te, %o 45
FHOIAT SVD AL e, B HH B BRI 5 K AT A AT 4L
HURFAE 7K ED (RN, PRAIE T SCERRRAE 7K B (1) 3 B
V. H T I AR e LA s i 5 R AUE B

BE 77, %+ Cb’ Fl Cr/ it 18 JEAT i i3k 78 e J5 7 AR AT A

5 S BB AR A K ED B, 1558 2 A K DB R
G 2l JUAPAS [F) 28 Y AN [R] 5 2 1) Bt s, A
MR BA R B WA R & 1 1L, 5 S0k [25]
FHEE, PERERR L.
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