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Abstract; Reversible data hiding, as a special information hiding technology, is very useful in
many fields, such as medicine, military and law. This paper proposes a reversible data hiding
algorithm based on adaptive histogram modification for 3D mesh models. At first, the local
similarity of model shapes is used to predict vertex positions in order to obtain the prediction error
sequence with a steep histogram. Then, according to the distribution characteristics of the
prediction error histogram, two groups of prediction errors are specified in embedding region for
data embedding, which reduce the auxiliary date transfer. In addition, to reduce the model
distortion, proper embedding regions are selected based on the payload size to avoid moving more
prediction errors. The experimental results demonstrate that the proposed algorithm maintains high
visual quality after data embedding and is applicable to low-capacity reversible data hiding.

Key words: histogram modification; prediction error; shifting; 3D mesh models; reversible data
hiding
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Fig. 1 Histogram shifting
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Fig. 2 Overall framework of the proposed algorithm
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Table 1 The mesh model information

P A% A1 T i Kk [ g e
Bunny 35947 69 451
Horse 48 485 96 966

Armadillo 172974 345944
Hand 327323 654 666
Dragon 437 645 871414
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Fig. 3 Performance of the proposed algorithm for
different experimental mesh models
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Table 2 Performance comparison of three algorithms
based on histogram shifting

P A% A5 fatn SCHRL9] ScHk[10] A

Armadillo  ER/bpv 0.023 0. 158 0.212
NRMS/% 0.1670 0.0106 0.0037

Dragon ER/bpv 0. 026 0.219 0. 495
NRMS/% 0.1746 0.0267 0.0284

VE s bpv For TR L A ) L
23 WA Jiang 251 BBEELE 5 A
AR | (9 PR fig A, SCHR [ 12 ] 38 2 U2 B
5, R EHETRO 5222 )7 81, R FH 38 U 2 7 = A
B IFR B TR TERE. AR 3 Rl M A
RGN AR SO HSCHR [ 12 ] H 8 SNR
TR 3 R R R AR SR T Ao S
(F#:% 360 M)



