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Dual-PVO for reversible data hiding

LI Xiang, LI Xiaolong
(Institute of Information Science, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Reversible data hiding methods based on pixel-value-ordering (PVO) achieve effective
prediction and reversible embedding by utilizing the maximum and minimum values in the pixel block.
However, most of the existing PVO-based methods perform prediction and modification in a single
sequence, resulting in fixed pixels for generating the histogram in each pixel block. To solve this
problem, a reversible data hiding method called dual-PVO was proposed, which can adaptively
determine the pixels for generating the histogram by dual prediction. Meanwhile, the prediction between
two ordered sequences was performed in the pixel block and the histogram modification rules are
designed to reduce embedding distortion. Experimental results show that the proposed method achieves
significant reversible embedding performance.
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Fig.3 Histograms of prediction-errors from Lena images with the size of 3x3 block by different RDH methods
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Tab.1 The optimal parameters and PSNR for Lena images with varies payloads
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Tab.2 PSNR comparison of methods (embedded capacity Tab.3 PSNR comparison of methods (embedded capacity
10 000 bits) 20 000 bits)
B FIE[17] NE(18]  FIE[19]  HIE[20] AT FlIg A7) E(I8]  JIE[19]  EE[20] ARSI
Lena 60.34 60.49 60.14 60.12 60.73 Lena 56.21 56.57 56.46 56.60 56.79
Airplane 62.13 62.98 63.34 61.98 63.20 Airplane 58.22 59.08 59.38 59.50 59.32
Barbara 60.42 60.49 54.59 60.64 60.58 Barbara 55.46 56.20 56.54 57.10 56.43
Boat 57.78 58.27 57.97 57.39 58.13 Boat 53.08 53.84 53.80 53.59 53.87
Elaine 56.87 57.38 57.28 56.62 57.40 Elaine 52.15 52.65 52.76 52.21 52.90
Lake 58.18 58.81 59.41 57.43 58.79 Lake 53.42 53.54 54.33 53.16 53.83

e 59.29 59.74 58.79 59.03 59.81 Ty 54.76 55.31 55.55 55.36 55.52
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