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Reversible data hiding algorithm using spatial locality and the surface

characteristics of image
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Abstract

In this paper, we propose a very efficient reversible data hiding algorithm using spatial locality and

the surface characteristics of image. Spacial locality and a variety of surface characteristics are

present in natural images. So, it is possible to precisely predict the pixel value using the locality and

surface characteristics of image. Therefore, the frequency is increased significantly at the peak point

of the difference histogram using the precisely predicted pixel values. Thus, it is possible to increase

the amount of data to be embedded in image using the spatial locality and surface characteristics of

image. By using the proposed reversible data hiding algorithm, visually high quality stego—image can

be generated, the embedded data and the original cover image can be extracted without distortion

from the stego-image, and the embedding data are much greater than that of the previous algorithm.

The experimental results show the superiority of the proposed algorithm.
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Il. Adjacent Pixel Difference(APD)
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Fig. 3. The embedding process of APD
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Fig. 4. The extraction process of APD
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Fig. 5 Data embedding process of APD
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Ao A k& BARSHe] o5 o|w]A] AA.
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Fig. 9. Data embedding process of the proposed algorithm
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Step 1.

Step 2.
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Fig. 10. Data extraction process

of the proposed algorithm
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V. Experimental Results

B emo) A Aok APDLS 7)Mol A% \7hah] 9lehe]
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Aokl APDLS 719S A-&35pd, AW olu|xof t}afah &l

2 714 delHE &4 & 4 vk 3 I o] v A 2 5-E

Q3 712 dolesh Q¥ AW o|uAE &4 glo] s
B8 5 glo] o5, #Y, Y goluele) 5o Sl

of wlg- f85A AR 4 ek,

(a-5) APDLS(25) (a-6) APDLS(35)
Fig. 13. Lenna image & stego-images(2~6)

E & e =
(b-1) cover image,

sail-boat

' (b-3) APDLS(5) (b-4) APDLS(15)
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(b-5) APDLS(25) " (b-6) APDLS(35)

Fig. 14. sail-boat image & stego-images(2~6)

-1 i s
(c-1) cover image (c-2) APD = APDLS(0)
Barbara

(c-3) APDLS(5) (c-4) APDLS(15)

(c-5) APDLS(25)
Fig. 15. Barbara image & stego-images(2~6)

(c-6) APDLS(35)

(d-5) APDLS(25) (d-6) APDLS(35)
Fig. 16. Elaine image & stego-images(2~6)
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Table 1. The experimental results of the proposed algorithm
: 2y | PSNR | g=t g% [wEs
L L T I D s ‘2‘4 B 7
(e
APD 48424 48.60 X X X X
APDLS(0) 48424 48.56 X X X X
APDLS(5) 48705] 47.58 | 27.47| 1.28 3112 0.6
APDLS(10) | 52447| 39.82 | 20.23| 1.64 | 54367 8.3
Lenna |[APDLS(15) | 56369| 36.31 | 18.29| 1.82 |112861] 16.4
APDLS(20) 57985 34.73 | 17.25| 1.96 | 143593| 19.7
APDLS(25) | 59246| 33.67 | 16.49| 2.10 | 162581] 22.3
APDLS(30) | 60257| 32.83 | 15.98 | 2.21 | 176288 24.4
APDLS(35) | 60985 32.11 | 15.58 | 2.33 | 187023| 25.9
APD 30880| 48.42 X X X X
APDLS(0) 30880| 48.42 X X X X
APDLS(5) 31140, 47.60 | 31.35| 1.02 3777 0.8
sail APDLS(10) | 32701| 42.98 | 23.12| 1.54 | 21900 5.9
APDLS(15) | 34272 38.31 | 18.15| 2.05 | 46552 11.0
boat 'APDLS(20) | 35587 34.80 | 15.06 | 2.57 | 72686 15.2
APDLS(25) | 36563 32.28 | 13.20| 3.01 98555 18.4
APDLS(30) | 37229 30.61 | 12.02| 3.35 | 121069 20.6
APDLS(35) | 37497 29.42 | 11.24| 3.64 | 139059 21.4
APD 33113| 48.44 X X X X
APDLS(0) 33113| 48.44 X X X X
APDLS(5) 33246| 47.88 | 19.60| 1.57 1260 0.4
Bar— APDLS(10) | 36079 41.09 | 18.26| 1.73 | 34199 9.0
APDLS(15) | 38603 37.39 | 16.70| 1.93 | 75647 16.6
bara [APDLS(20) | 39906| 35.69 | 15.67| 2.10 | 100018/ 20.5
APDLS(25) | 40563| 34.64 | 14.99| 2.25 | 114407 22.5
APDLS(30) | 40895 33.83 | 14.49| 2.38 | 124187 23.5
APDLS(35) | 41112 33.08 | 14.05| 2.52 | 131723 24.2
APD 30487 48.42 X X X X
APDLS(0) 30487 48.42 X X X X
APDLS(5) 30539| 48.11 | 59.53| 0.66 1853 0.2
Ela- APDLS(10) | 30846| 45.18 | 29.48 | 1.44 10414 1.2
; APDLS(15) | 31266 40.10 | 19.56 | 2.29 24221 2.6
me 1APDLS(20) | 31891] 35.37 | 14.19| 3.09 | 48404 4.6
APDLS(25) | 32664| 31.89 | 11.32| 3.71 81479 7.1
APDLS(30) | 33498 29.50 | 9.86 | 4.15 | 117891 9.9
APDLS(35) | 34245 27.89 | 8.95 | 4.48 | 151365 12.3

V. Conclusions
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