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Abstract

In data hiding methods, secret information is embedded into the cover media (e.g. text,
images, video) to protect the information from any malicious attacks. This paper uses
images as embedded media and Reversible Data Hiding (RDH) as the embedding
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method. RDH methods can restore the original image after extracting secret data. The
famous RDH methods include: Differential Expansion method (DE) proposed by the
Tian in 2003, Pixel Value Ordering method(PVO) proposed by Li et al. in 2013. Many
scholars are thinking about how to improve the information hiding algorithm in order to
obtain greater embedded capacity and higher stego image's quality. This paper proposes
a method of using shiftable blocks embedding strategy based on PVO series and DE
series to improve the image quality of stego images. The experimental results show that
the image quality for the proposed method is enhance.
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Image Layer Horizontal block mode Vertical block mode Heorizontal block mode Vertical block mode
PSNR EC PSNR EC PSNR EC PSNR EC PSNR EC PSNR EC
(dB) (bits) (dB) (bits) (dB) (bits) (dB) (bits) (dB) (bits) (dB) (bits)
Layerl 33.12 | 131016 | 33.12 131016 35.62 131070 42.36 131072 42.36 131072 44.88 131072
(5;!:’;2) Layer2 | 25.21 | 260211 | 29.90 261361 32.38 261619 36.05 262137 40.17 261632 42.78 261632
Layer3 | 2042 | 382574 | 23.75 | 389351 2534 391314 31.78 393044 35.50 392178 38.05 392191
Boat Layerl | 30.90 | 130306 | 3090 130306 33.20 130984 39.35 130938 39.35 130938 42.51 131065
(512¢512) Layer2 23-?5 25?2[_15 2590 | 259167 3041 261352 33.80 261655 35.75 2612]_"1 4(?_69 261611
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Layer3 | 2045 | 379671 | 2285 386693 2305 387075 3274 392241 3534 391837 3544 391983
i Layerl | 28.29 | 32676 | 28.29 32676 27.21 32462 37.79 32764 37.79 32764 3591 32666
[2?::;5]6) Layer2 | 20.59 | 63655 | 25.16 64910 23.89 64664 31.32 65493 35.54 65271 33.87 65178
Layer3 | 16.65 | 89818 19.58 95145 18.76 93662 26.74 98069 30.94 97750 29.50 97615
Layerl 30.87 32553 30.87 32553 3235 32687 3934 32768 3934 32768 40.87 32768
(2?(:2::6) Layer2 | 25.72 63912 27.18 64407 2042 65019 33.22 65436 35.51 65253 38.84 65280
Layer3 | 22.22 93813 2391 95132 2501 96534 29.99 97945 31.80 97606 3449 97759
Layerl | 31.70 | 97925 | 31.70 97925 3248 98088 40.12 98255 40.12 98255 4111 98280
Average | Layer2 | 2444 | 193725 | 28.03 195184 2928 195690 34.46 196371 37.51 196084 39.11 196150
Layer3 | 19.99 | 283793 | 2260 | 289714 2340 291126 30.40 294342 3344 293819 3478 293940
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