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A Reversible Watermarking Algorithm Based on Histogram
Shifting and Local Complexity
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(School of Digital Media, Lanzhou University of Arts and Science, Lanzhou 730000, China)

Abstract: This paper proposed a reversible watermarking algorithm based on histogram shifting and local complexity in
view of the existing problem of image distortion for high capacity watermarking algorithms. In order to obtain high quali-
ty image, this paper classified the cover image block into smooth blocks or complex blocks based on a local complexity
function. Then, the smooth block embedded watermark information, complex blocks remained unchanged to increase
embedding capacity and enhance image quality. The experimental results show that compared with other similar algo-
rithms, this algorithm has better image quality and high embedding capacity.
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Table 1 The peak values obtained by this algorithm

histogram  bins

R
-4 -3 -2 -1 0 1 2 3 4
Lena 9351 13 490 19223 24 721 57 860 24 500 18 968 13728 9223
Plane 7212 11 650 18 045 29 122 69 910 29 264 17 830 11710 7197
Baboon 6906 7675 8167 8585 38773 8454 8082 7718 6851
Pepper 10 665 14 526 19 648 23 839 55499 23672 19 444 14 603 10572
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(a)Lena(49.788 6 dB) (b)Plane(F-16)(42.601 4 dB)  (c)Baboon(41.725 3 dB) (d) Pepper(40.987 3 dB)
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Fig.5 Reversible watermarking algorithm based on text algorithm
SCEG 204 T BRSSO A OURRE | 15 UMY [ A9 2R PR 5 SCHR [ 12— 15 TREAT 1 AH B A X HE S5
I3 2 AT LA SR FIAS SCREE A B A 78 BB o T LA 4 A SCRR oA [ 7K BN MAR TR AR A ik A 2
{8, YBURER N Lena B 153 7RI AR I 0.95, P AL G R 0.67 , i Kin A%tk i T HoAth 4 Fp
T3 P KR AN 2S5 SCHR 12 119 P B A ZS T 014, F- B A2 it m T A 4 Fh 75 i BT B A %S
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Table 2 Contrast experiment of different algorithms

Sck HeRe Lena Plane(F-16) Baboon Pepper
ik Bpp 003 0 0.06 0.1 0.1 0.05 0.1 0.15 02 024 0.02 003 005 0.1 0.07 002 0 0.1 0.1 0.08

[13] PSNR 485 43 395 37 35 385 43 395 37 355 48 425 385 37 345 485 42 40 38 345
Yk Bpp 01 02 03 04 05 0.15 04 054 0.7 071 0.02 007 0.12 02 021 006 02 03 04 05
[14] PSNR 485 45 42 41 39 48,5 43 40 38 36.8 48 425 39 37 35 48,5 43 40 38 36
ik Bpp 026 04 05 0.7 08 03 04 061 0.7 0.84 0.08 0.16 023 03 034 0.17 03 05 05 0.6
[15] PSNR 485 45 418 38 368 49 43 40 38 365 485 422 39 38 355 49 44 41 40 375
@k Bpp 01 03 055 07 081 0.17 04 052 0.7 085 0.02 0.1 023 04 045 02 03 04 05 061
[12] PSNR 51 45 39 36 34 51 45 42 38 35 505 44 36 34 31 45 41 39 37 32
A Bpp 03 05 068 09 095 03 05 0.68 0.8 094 0.07 0.18 031 041 04 025 04 06 0.7 0.82
Jiik PSNR 49 46 424 39 369 495 46 42 37 38 485 44 40 39 364 495 46 42 40 375
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f) PSNR 5 KAE A5 49 dB,F-H41E 42.668 dB; Plane (F-16) /K EIE 4 1 PSNR 5 KAEIAF] 49.5 dB, 4414
42.5 dB; Baboon 7K E[JE1{% ) PSNR it K {H ik 5] 48.5 dB, F-H4{H 41.58 dB; Pepper 7K El EI14 #Y PSNR f% K
{EiL ] 49.5 dB, F-H{H 43 dB, R A SCHE LR 2 /K BN EIE T34 PSNR {E 3475 T 40 dB, E{G BT i A
M, T HAR A LS A 4 R AR =, P AT AR SO AR e

4 58
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