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Point cloud registration method based on binary depth image descriptors

JIANG Zheng-yuan,CAl Yu, YANG Jun-cheng,FAN Dan
( Yunnan Institute of Water & Hydropower Engineering Investigation, Design and Research, Kunming 650021, China)

Abstract:3D point cloud registration based on local features is a core problem in the field of computer vision and ro-
botics ,and most of the existing 3D local feature descriptors are of floating-point type. In this paper,a binary local fea-
ture descriptor,the Binary Depth Image Descriptor( BDIF) ,is proposed for describing 3D local features,and a regis-
tration algorithm based on the BDIF is also put forward for point cloud registration of large scenes. The BDIF encodes
the local structure as a bit string based on the distance of the local surface to the projection plane. Specifically, the
BDIF descriptor establishes a local reference frame near the keypoints to achieve rotational invariance, and then en-
codes the spatial information on three orthogonal projection surfaces. After that,binarization is completed based on the
thresholding method and the segmentation threshold is determined using the maximum inter-class variance. An effi-
cient point cloud registration algorithm is developed based on BDIF,which employs the adaptive scale Welsch to esti-
mate the spatial variation parameters, and can effectively deal with the point cloud data collected from large
scenes. Finally, extensive experiments are conducted on Retrieval and WHU-TLS datasets , respectively, and the experi-
mental results demonstrate the effectiveness and overall superiority of the BDIF and BDIF-based point cloud registra-
tion algorithm proposed in this paper.
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Fig. 5 Registration of the proposed algorithm on three types of data
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Tab. 2 Registration accuracy for different descriptors and registration methods

BEHETT Bl e BDIF LoVs B-RCS B-SHOT BRoPH
Park 0. 1526 0.1636 0. 1765 0.2101 0.1824
RANSAC Mountain 0.2018 0. 2206 0.2167 0.2347 0.2156
Campus 0. 1845 0. 2087 0.2103 0. 2237 0. 1896
Park 0. 1354 0. 1468 0.1619 0. 1567 0.1391

Welsch Mountain 0.1189 0. 1411 0. 1526 0. 1804 0. 1311
Campus 0. 1366 0. 1737 0. 1355 0.1799 0. 1395

%3 RANSAC #n Welsch f# 4 4 B v 45 &
Tab. 3 Registration accuracy of RANSAC and Welsch solvers

BDIF LoVS B-RCS B-SHOT BRoPH

RANSAC 0. 1796 0.1976 0.2012 0.2228 0. 1959

Welsch 0. 1303 0. 1539 0. 1500 0.1723 0. 1365

PeE/ % 27.45 22.16 25.48 22.67 30. 32
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Tab. 4 Registration time consumption

S, /B T./A% TK /s TF /s ™ /s TC /s TS /s

Park 5.65 5.06 1.485 0. 682 2.922 0. 004 5.003
Mountain 3.40 2.70 1.435 0. 639 2.962 0. 005 5.041
Campus 12. 44 11.68 3.308 1.34 5. 487 0. 005 10. 14
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