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Hang Zhou, Kejiang Chen, Weiming Zhang, Chuan Qin and Nenghai Yu, Feature-Preserving Tensor Voting Model for Mesh Steganalysis, IEEE

2.1 3D Mesh Steganography

Cayre and Marcq [2] embed data by modulating the position
of the orthogonal projection of a triangle summit on the
opposite side. Wang and Cheng [3] improve the modulation
by sliding, extending and rotating levels to embed data; they
also combine both the spatial domain and the representa-
tion domain [4] to increase the embedding capacity. Other
follow-ups with small embedding capacities mainly focus
on perfecting visual distortions caused by modifications
[5, 6].

High-capacity based 3D mesh steganography can be
classified into two categories: distortionless steganography
based on order permutation [18, 19, 20], and distorted
steganography based on vertex shifting [7, 8, 9, 10, 11, 12].
For distortionless steganography, Bogomjakov ef al. [18]
propose to hide messages in the indexed representation of
a mesh by permuting the order in which faces and vertices
are stored. Tan et al. [19] consider the vertex index as a mes-
sage block, and propose three embedding strategies: vertex
index embedding, dynamic-length bit-string mapping, and
repeated bits embedding to enlarge embedding capacity. Tu
and Tai [20] propose to use maximum expected level tree
based on a message probability model to embed data, which
owns larger capacity than previous methods. For distorted

Transactions on Visualization and Computer Graphics (TVCG), 2019

ot (BiK. BZ, JZFE. ...)

2.2.1 Calibration and Smoothing

Before feature extraction, it is necessary to preprocess ver-
tices into the canonical version: the mesh object is rotated
and aligned according to its first and second principal axes,
which are given by the principal component analysis (PCA)
algorithm. The guidance from image steganalysis indicates
that the distinction between a stego image and its smoothed
Lmage is more 51gmficant than the distinction between a

smoothed reference mesh M’ is produced by applymg the
umbrella operator or one iteration of Laplacian smoothing
on the original mesh M, which changes the vertex v; to v;

N, as follows [26]:

-
G=wts———r ) wily-w) O
viEN(vi) Wid o cN(v,)

where 7 is a scalar factor and w;; is the weight defined by
. {1 if v; € N(v;)

0 otherwise.

)

2.2.2 Existing Features
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