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PointpartNet++: Accuracy Improvement of 3D Point-Cloud Registration via Determination of Corresponding Points

Shixun YAN, Sarthak PATHAK and Kazunori UMEDA

This paper improves a deep learning model for point cloud registration of different sizes. Point cloud registration is an
important task for applications such as 3D modeling, self-positioning of mobile robots, and environment inspection.
Recently, deep learning has started to deal with point clouds. PointNet was the first deep learning model for point cloud
classification and semantic segmentation. Since then, methods based on PointNet for tasks such as point clouds registration
have also been proposed. However, these methods are only suitable for identical or nearly identical point clouds. The size of
the point cloud varies with measurement distance, sensor type, environment, and many other factors. Therefore, point
clouds that need to be registered may have very different sizes or dimensions. Conventional methods cannot cope with such
situations. In the past, we proposed "PointpartNet", a new deep neural network for point cloud registration based on partial
feature extraction. This network specialized in searching the matching region between point clouds of different sizes,
followed by a simple registration method. In this paper, we improve this model to increase the accuracy and robustness of
point clouds registration. This is done by extracting local point cloud features and passing them through an explicit feature
matching network that calculates correspondences between the point clouds to be registered. In qualitative experiments, we
demonstrate that this vastly decreases the registration error and increases the success rate of point cloud registration by as
much as 15 to 16 percent, as compared to previous research.
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Fig.1 Point clouds with different sizes
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(a) point cloud of real data
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Fig. 2 Differences between raw point cloud and partitioned point cloud
captured by another range image sensor

(a) full (b) part

Fig.3 A sample of point clouds that we aim to register in this research
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Fig.4 PointpartNet++ architecture
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Table 1 Experimental conditions

. number of number of
batch size o ;o
points in full points in part
training 16 256 64
testing 1 1024 256

EIGTEGRTE Y ST AR RS, Ei2, FRNMBEOR)E
{fbnizsh, 7 7NEEDEOFEERRAINL, fullyapr TIE2L, <
> F o SRR OIS T 5 fullgroupe ZATI & LTS,
F—%t v b LN part I fullgaupe & FEEIC—ET D8
LD, LhL, ZoFEHEMRELbE0ERE1TH &,
vy FU T TERVEEIRT 2EHNRTERV. (E-T, B
FERLIRE D EOFEBIITIL, fullgoupe THZ2 < fullygupe’ 2 FV 5.
fullyroupe’ 13+ & F o T HISEEROTHETH D fullgrouper DT
BOREE n B 120 IHERLTABhD SHETHD. 0%
BIZBE LTI, BUlic~ vy F U IR e 7 7Miifahbe
ZERER 0001 TITV, KIS, RS HEESEEE 0.0001
T1T5.

34 185

AEFMIE, LIFO32OFRy hU—7 2FREES 1.
BV AT BRI b~ v F o /SRR, 2. T 7MEAD
¥, 3. WEAADEOMISER. ~ v F o ViR OR K
P A~ o F o VI lossm, T 7HERSHEOREEEAY S 7
frif Aok loss, HEEHOLIADEOREMEAREMRE
PEHUER lossse L TERT H. < v F o FHIBRER K OT 7HLie

- PointpartN - PoimpariNet - MaskNet

(R

n
%
208 |
2
=
S06 |
0.4
0.2 |
5
100 200
Initial Angle deg
(a) Matching error
200
180 |
z_,léO I
THO
5120 |
Z100 |
(-
80 1
60 |
40 |
20 |
0 {
100 200
Initial Angle deg
(b) Rotation error
. - PointpartNetH o - MaskNet
3 !
a5 |
g
8
o 2
E
100 200
Initial Angle deg
(c) Translation error

Fig. 7 Registration results (scatter plot)
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Fig. 11 Mean errors and standard deviations on real data
Fig. 10 Registration sample from ModelNet40?"). blue: full, red: part
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Fig. 12 Registration results on real data (histogram)
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