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Robust Image Watermarking Algorithm Based on Visual Content Analysis and
Genetic Algorithm Optimization
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ABSTRACT: The work aims to design a robust image watermarking technique based on carrier visual content analysis
and genetic algorithm optimization by means of DCT (Discrete Cosine Transform), in order to balance the imperceptibil-
ity and robustness of the watermark image. Firstly, the carrier image was divided into a series of non-overlapping sub-
blocks, and the singular value decomposition mechanism was introduced to define the visual content analysis method for
obtaining the active factor of each subblock, so that the subblock with the larger active factor was viewed as the water-
mark embedding position. The DCT method was used to process the subblocks with larger active factor, in order to get the
corresponding DC coefficients. Then, combined with the SSIM, PSNR and NC, the fitness function was designed based on
weight factor. The optimal embedding strength was found by implementation of genetic algorithm. According to the opti-
mized embedding strength, the watermark embedding method was constructed to hide binary watermark into these DC
coefficients, and the watermark image was outputted through inverse DCT transform. Finally, the watermark detection
method was designed to extract binary watermark from watermark image. Experimental data showed that, compared with

the current watermarking technology based on transform domain, the proposed algorithm had higher visual imperceptibil-
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ity and anti-geometric attack ability. The PSNR and NC values of the proposed algorithm were kept over 45 dB and 0.96

respectively in the face of various geometric attacks. The proposed algorithm can better hide watermark information into

the carrier, and has higher visual imperceptibility and anti-geometric attack ability, which has better reference value in

copyright protection, information security and other fields.

KEY WORDS: image watermarking; visual content analysis; active factor; singular value decomposition; fitness func-

tion; genetic algorithm; embedding strength
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Fig.1 Watermark process of the proposed algorithm
E
1.1 4= 3)

BB —ABREG A B O 0K EAS B M8
FROE, HHAE TE Mg X, 3 09K EE AR
2T XA R, BRI TR BR R B
T U AR R AR S T A K ER, 20 T A
IR SRR, BN AT B A A, — BT,
PG B v A B RN A 2 0B X S EL A B A9 R o 4 i
B . IR BN B A B Se 5 E, AT HETR K B R
SGERANTTIEGNME, R, FESEATKED IR AHT, ST X
HARNEHIT N, e SAEmAN & T,
ANEIRENR £ (xy) 53 EI— RS 88 FHk By; Fifl
J5, BIAZTSESmALENY, ABATA BT By

B, =USV' (1)

Kb U, V RIESSHRE; S={s;},i=12.n08
XAMERE; T RMEEA S

L 5 Aoy IATAMERE S PEROKHY 2 NIRRT
B InZAn= =02, 0=4=0, FARYE 1, in
5 A, HH 2 AT

{E 2111/122

Erax = ﬂ’ll/lrr

FEs, X+ E 75— eAib3E .

)

Krp: kA TFHNRGITF S,
XPFRATH B 2 v, JHR X
ﬁ%kﬂgﬁ% Vmax1

1 m n

M, = mxn;;Bk(i,j) *)
m n 2
=3 (B (i)~ My) )

i=l j=1

A Mo FE B BME.

Bt , FARYE V, Vi R EAFHAIEEH 7
F=ax4, +(1-a)x V 6)

f: FOATH B RIEEIN T o AREN T

WAL (o) MBIREIEN T F, #ETHFXN F
HEATHER, MBCRR) F AR R TP A 2 A o
HEsE, WEGEGKEHRA . LUK 2a 5 2b
B, ARyE EaRE R, 152 AY N A T AR WA 2¢ A
Kl 2do MKIET 2 nPgn, RO RAREEIX I, AT
FHTFHRAKED - 38 2% DX Ay S H 8 45 9 de 1 B
(A




212 - Wk TR

201941 A

a Lena [A1% b Madrill E{%

d Madrill BUE 0 255 B 45

c Lena BRI N 7550 BT

K2 BIAREER AN s

Fig.2 Content analysis results of carrier images
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