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Introduction

Reversible data hiding (RDH) in JPEG 1mages enables embedding secret
data with exact content recovery. Schemes with a higher peak signal-to-noise
ratio (PSNR) and a lower file size increase (FSI) at the same embedding
capacity (EC) are preferred. RDH 1s widely applied 1n areas such as copyright
authentication and privacy preservation.

We propose a JPEG RDH technique based on two-dimensional (2D)
mapping generation and modification, incorporating an offset adjustment
strategy from dual-basis types to effectively exploit both peak and non-peak
coefficients of non-zero bins of alternating current (AC) coefficients
histograms (ACHs) simultaneously.

Experiments demonstrate that the proposed method outperforms several
state-of-the-art approaches 1n terms of visual quality and file size changes.

Proposed Method

Firstly, numerous 2D mappings are generated through a two-stage
process. In the first stage, a diverse set of derived mappings 1s designed by
locally fine-tuning two basis types of 2D mappings. For the first basis type
mapping, mainstream 2D mappings primarily focus on expanding coefficient
pairs with low absolute values, which are typically concentrated in the high-
frequency bins of 2D ACH. The classic shape of this form 1s illustrated 1n Fig.
1(a). Moreover, for the second basis type mapping, closely situated
coefficients often exhibit correlation, which 1s directly reflected along the

Related Works

Existing JPEG RDH methods fall into three main categories: modifying
the quantization table, modifying the Huffman table and modifying
quantized discrete cosine transform (DCT) coefficients. Among these,
quantized DCT coefficients modification 1s the most pivotal and extensively
studied.

A representative early work by Huang et al. [1] extended one-
dimensional (1D) histogram shifting to the DCT domain by embedding data
into quantized AC coefficients with values =1, while preserving direct
current (DC) and zero-valued AC coefficients to reduce FSI. Following [1],
subsequent studies further explored the embedding of =1 by optimizing
coefficient selection to 1improve histogram construction, e.g., He et al. [2]
introduced a negative influence measure. Later, Xiao et al. [3] extended
embedding beyond =1, and Li et al. [4] proposed 2D histograms
modification, inspiring further improvements based on coefficient pairing
and refined 2D mapping generation. For example, L1 ef al. [5] designed
progressive histogram modification.

Experimental Results

We compare the proposed scheme with those of He ef al. [2], Xia0 et
al. [3], L1 et al. [4] and L1 et al. [5], using the USC-SIPI and Kodak
databases.The performance 1s evaluated in terms of PSNR and FSI.
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Fig. 3: Comparisons of average PSNR (dB) and FSI (bits) for all 24 images from Kodak database.

implementations through a rate-distortion optimization model. Finally, Embedding Capacity (bis) 10*

alternative mappings are utilized to adaptively modity 2D ACHs, accounting
for the diversity of 1mage content.
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