Accepted Manuscript ]

Representing local shape geometry from multi-view silhouette COMMONICATION

perspective: A distinctive and robust binary 3D feature

Siwen Quan, Jie Ma, Tao Ma, Fangyu Hu, Bin Fang

=== hd
PII: S0923-5965(18)30271-6
DOI: https://doi.org/10.1016/j.image.2018.03.015
Reference: IMAGE 15358
To appear in:  Signal Processing: Image Communication

Received date: 17 October 2017
Revised date: 27 January 2018
Accepted date: 23 March 2018

Please cite this article as: S. Quan, J. Ma, T. Ma, F. Hu, B. Fang, Representing local shape
geometry from multi-view silhouette perspective: A distinctive and robust binary 3D feature,
Signal Processing: Image Communication (2018), https://doi.org/10.1016/j.image.2018.03.015

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.


https://doi.org/10.1016/j.image.2018.03.015

Representing local shape geometry from multi-view
silhouette perspective: A distinctive and robust binary
3D feature

Siwen Quan, Jie Ma*, Tao Ma, Fangyu Hu, Bin Fang

National Key Laboratory of Science and Technology on Multi-spectral Information
Processing, School of Automation, Huazhong University of Science and Technology, P. R.
China

Abstract

Local geometry description is of central importance in 3D computer vision and
robotics, while the design of a distinctive and robust binary descriptor still re-
mains a challenge at present. This paper tackles this problem by proposing to
utilize the silhouette cue from multiple viewpoints to represent local shape ge-
ometry, forming a new binary feature called rotational silhouette maps (RSM).
Key to the RSM descriptor are the leverage of multi-view information for com-
prehensive characterization paired with the silhouette method for binary and
robust feature encoding. Specifically, an RSM is computed for the radius neigh-
bors of a keypoint, at which a local reference frame (LRF) is first constructed
to attain rotation invariance. Then, the local shape is rotated in the LRF mul-
tiple times to capture the multi-view information. For each view, a silhouette
map is generated via projection. By concatenating all the silhouette maps, the
RSM feature is computed. Extensive experiments are deployed on three stan-
dard datasets, where descriptiveness and robustness with respect to Gaussian
noise, shot noise, varying mesh resolutions, the number of keypoints, keypoint
localization errors, clutter and occlusion are assessed based on a comparison

with nine state-of-the-art descriptors. The results reveal the overall superiority
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