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Fig. 3 Watermarking algorithm illustration
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Fig. 4 Comparison of watermarked images with and without utilizing HVS characteristics
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Fig.5 Watermark detection threshold setting
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Fig. 6 Comparison of watermarked images with and without strength adaptation
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Table 1 Resuits of the attack experiments
F1 KEZRER
Parameters® Correlation™

Uniform™® (amount = 10) 1. 00

Provessing”

Noise addition®®

Random® (amount =10 L 00

Histogram equalization® 1. 00

Sharpening”® L. oo

Image enhancement™ Strong sharpemng® 1. 00

Edge enhancement! 1. 00

Strong e¢dge enharcement™ 1. 00

Twice wulcrrnnrklngi’ﬁ. Fest watermarking‘*'"‘w il

Second watermark.ngt® 1. 00

Color conversion® 16-Color dithering 1. 00
Compression G0

h e
o

JPEG compression™

Compression Y n. 56
X Block 22 0,84
Moszic
Block 3= 3 J.56
Lowpass filtering™ 0,72
Median filtering® 0, 7%
Filtering‘tE o g
Gaussian blur® (rading=1) n.72
Motion blur®' (4 pixels) 0. 72
Mo rectification® 0. 28
Stirfhdrk Rectification using original image™ 0. 39
An image contzining a diffcrent watermerk after rectification® 0. 20
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(3) AKENBEHA QG TIESD . FERIE KNSRI o, # — 200 T 7K & 85 1.
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crs R R EE M A BB B R R B5K OF BE 1 30 9. 18 3% <0 1S S AR 2 L BRAIE 8 A K BN AF B8 RN 0. H
1154 F L F PR PR TR Pl e e S AL R A K ED MR S TR Bl s TR EF M AT LR ML F
B — b R E Ak A L
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(2) NP8 KENREGE, B EfER — % A 098 g1k R K ENIE S, M AT AT A 3 Rl i — 1
AH G EHARSEMHRKEPES HBR ANCHF VRS THENMALSTFOEIAR LB KEFS
AR T RBRIERHEEN X— B BAFAR ERXREBERKDREENZANE L
WaH REELGHERF P TK— .

D ETARZELENAKRNEL. B TREFSROKDRER KB TIHEER .5
FEAG. METERENEERE. WMERHAE. XFENEEFRIHAO AL, TUARFE
A7 0 5 T
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Abstract. In this peper, a robust image watermarking algorithm is proposed . which adopts the Hilhert scan-
ning, and uses JND (just noticeable distortion) matrix based on HVS (huran visual system) charncteristies ta
mask the watermarking signal when embeds the waterinerk. And the strength of the watermark can be self-adapt-
ing. Auto-Rectification can also be added, which greatly improves the accuracy of watermark detection. Based on
the description of the algorithm, experimental results and attack analysis are given, The experimental results show
that this algorithm is 1ranspereat and robust. The derection results are faithful and the computational cost is low.
Key words:  steganography; digital watermarking; Hilbert scanning; HVS (human visual system); atrack

analysis
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