
 

Accepted Manuscript

Reversible data hiding based on an adaptive pixel-embedding
strategy and two-layer embedding

Shaowei Weng, Jeng-Shyang Pan, Leida Li, Lizhi Zhou

PII: S0020-0255(16)30354-1
DOI: 10.1016/j.ins.2016.05.030
Reference: INS 12251

To appear in: Information Sciences

Received date: 26 July 2015
Revised date: 7 January 2016
Accepted date: 22 May 2016

Please cite this article as: Shaowei Weng, Jeng-Shyang Pan, Leida Li, Lizhi Zhou, Reversible data
hiding based on an adaptive pixel-embedding strategy and two-layer embedding, Information Sciences
(2016), doi: 10.1016/j.ins.2016.05.030

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.ins.2016.05.030
http://dx.doi.org/10.1016/j.ins.2016.05.030


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

00 (2016) 1–29

Journal

Logo
.

Reversible data hiding based on an adaptive pixel-embedding

strategy and two-layer embedding

Shaowei Wenga,∗, Jeng-Shyang Panb, Leida Lic, Lizhi Zhoud

aSchool of Information Engineering, Guangdong University of Technology, P. R. China.
bFujian Provincial Key Laboratory of Data Mining and Applications, Funjuan University of Technology, Fujian, P. R. China.

cSchool of Information and Electrical Engineering, China University of Mining and Technology, Xuzhou, P. R. China.
dSchool of Computer and Software, NanJing University of Information Science & Technology, P. R. China

Abstract

Recently, Peng et al. proposed a reversible data-hiding (RDH) method based on pixel value ordering (PVO) and prediction-error
expansion. In their method, the maximum and minimum of a pixel block are predicted and modified to embed data, and reversibility
is guaranteed by keeping the PVO of each block invariant after embedding. In this paper, a novel RDH method is proposed by
incorporating an adaptive pixel-modification strategy into Peng et al.’s work. In our method, the smoother a block, the more data
it can carry. Unlike Peng et al.’s method, which embeds data uniformly, ours can embed data (e.g., 2, 4, or 6 bits) adaptively into a
block according to the local complexity. Specifically, the local complexity is classified into four levels according to the strength of
the correlation between each block and its neighborhood. Then the number of pixels to be modified is determined by the complexity
level such that more bits are embedded into a block located in a smoother region. Moreover, two embedding layers are utilized
together to further decrease the embedding distortion. Extensive experiments verify that the proposed method outperforms Peng et
al.’s, Ou et al.’s, Li et al.’s, Sachnev et al.’s, and Hong et al.’s works.

c© 2011 Published by Elsevier Ltd.
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1. Introduction

In some applications, such as law enforcement, medical and military image systems, any permanent distortion to

host images by data-hiding techniques is unacceptable. In such cases, the original image is required to be recovered

without any distortion after extraction of the embedded data. The data-hiding techniques satisfying these requirements

are referred to as reversible (or lossless) data hiding.
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