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watermarking algorithm based on block neighborhood was proposed. The image was divided into non-overlapping
blocks of size 4x4 and block truncation coding was used to generate the recovery watermark based on the image
block. For each image block, a neighborhood of a proper size was specified and two mapping blocks were randomly
selected from the regions within and outside the neighborhood. Then the recovery watermark was embedded into the
two mapping blocks simultaneously. The image block neighborhood setting mechanism of the algorithm ensured
that the image block maintains a certain distance from its corresponding mapping block. Additionally, the selection
mechanism of mapping blocks inside and outside the image block neighborhood ensured a certain distance between
the two mapping blocks, thereby guaranteeing the security of the watermark. In the case of continuous region
tampering, the relationship between the tampered region and the neighborhood of the image block was analyzed
theoretically. The analysis showed that a suitable image block neighborhood can improve the average recovery rate
of the tampered area compared with the random mapping embedding algorithm. Besides, the distribution trend of the
average recovery rate of the tampered area and the recovery rate of each image block in the tampered area were
given by numerical calculation. It was found that the tampered area image block can be recovered 100%, some
image blocks in the center of the tampered area can be recovered 100%, and the recovery rate of image blocks in
tampered area will be reduced. The experimental results verify the rationality and effectiveness of the theoretical
analysis. Moreover, when the neighborhood parameters are large, the proposed algorithm achieves a higher average

recovery rate of the tampered region than the random mapping embedding algorithm in the case of continuous

region tampering.
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Figure 1  Schematic of generation and embedding process
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Figure 2 Schematic of the neighborhood
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Figure 3 Schematic of authentication and recovery
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Figure 12 Comparison of the recovery of the proposed algorithm with other mapping methods
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