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High capacity reversible watermarking for image interpolation space

Wang Jijun

School of information and statistics, Guangxi University of Finance and Economics, Nanning 530003, China

Abstract: Objective Reversible digital watermarking technology has been widely applied in many fields. Concerning most
of the existing reversible watermarking algorithms need a lot of additional information; this paper presents a high capacity
reversible watermarking algorithm, which does not need any additional information. This algorithm depends on the image in-
terpolation space. Method First, we design a similar bilinear interpolation image amplification method, and enlarge the
cover image by four times its original size. 1/4 pixels of the magnification image retain the original image information, and
the other pixels can be embed the watermarking. During the interpolation process. We use a random function to select water-
mark-embedding position first and then determine the rounding mode and achieve watermark embedding by the watermarking
information and the theoretical value. Result This method ensures a uniform distribution of the watermarking and it also min-
imizes the effect of the interpolation, while improving the security. Compared with the classical interpolation algorithms, the
last image is better, and embedding rate can reach around 0. 75 bit/pixel. Conclusion Theoretical analysis and experimen-
tal results show that the algorithm is reversible and effective and secure.

Key words: reversible watermarking; interpolate; bilinear interpolation; image magnification; information hiding
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Table 1 Comparison of experimental tests

ViR MLV sD EEM
Nearest 124.2447  47.9660  6.4037
Bilinear 124.4923  47.5997  6.3680
Bicubic 124.2530  47.8864  6.3917
ASCALHOR) 124.4086  47.7282  6.3847
ARSCCHAKER) 124.4636  47.3505  6.3864

T3E0,H 5 B AT Y 4 0 5% 2% (MAE) |
WAEAEL {5 M4 L ( PSNR ) 45, 33k S 550 {H 24 B Sz B 15 1Y)
Jie , Hor PSNR (4 fiff PR A i, (H B T4 7 2 )5
WBIERMB 25, ALK Lena  peppers  baboon |, Zel-
da 1 J 46 MG BT R4 /N 4 A5, SRS 53 531)4% Nea-
rest | Bilinear \ Bicubic A SCRE (UK ) (A SCHE
(R K ED) S A7 =, ¥R 4 A, -5 I iR BHRAE
PSNR {5 FLEPPAR , J5L 4R R 2402 R /A 512 x 512
BREMKEEI, SLIA RN 2 B

%2 PSNR LIEERLILE
Table 2 PSNR experimental results comparison
/dB

Jrik

g KX AX

Nearest  Bilinear  Bicubic

(BUICR) - CliliZKER)

Lena 35.5831 35.8233 35.8219 35.0336 35.0254
peppers 36.8718 37.5239 38.0804 36.5812 36.5633
baboon 31.3774 31.0572 31.1466 30.7688 30.7653

Zelda  37.8487 38.7800 38.7193 37.3141 37.2924
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(ECE I, R RE4R S A i At
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Jr PG DR AR 5 K ED MR L i AR N
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