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Abstract
Inpeat Fquivanam  Anention  Imvanase
Features thar are equivartant to a larger group of sym- bt Fostes  Welghts  Feates
metries have been shown to be more discriminative and R "
powerful in recent studies [ °, 15, 0. However, higher-order . * ‘ e

equivariant features often come with an exponentially-
growing computational cost. Furthermore, it remains rel-
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PointNet++: Deep Hierarchical Feature Learning on
Point Sets in a Metric Space

CharlesR.Qi LiYi HaoSu Leonidas J. Guibas
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Abstract

Few prior works study deep learning on point sets. PointNet [20] is a pioneer in this

PointNet: Deep Learning on Point Sets for 3D Classification and Segmentation

Charles R. Qi* Hao Su* Kaichun Mo Leonidas J. Guibas

Stanford University

Abstract

Point cloud is an important type of geometric data ) J g e
structure. Due to its irregular format, most researchers - :J ‘ﬂ"-‘""ﬁ
transform such data to regular 3D voxel grids or collections 1% table? | s [_
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Complete Neural Networks for Euclidean Graphs
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A Rotation-Invariant Framework for
Deep Point Cloud Analysis

Xianzhi Ui, Ruihui Li, Guangyong Chen, Chi-Wing Fu, Daniel Cohen-Or and Pheng-Ann Heng

Abstract—Recently, many deep neural networks were designed 10 process 30 point clouds, but a common drawback is that rotation
invarance s not enswred, leading 10 poor generalization 10 arbitrary orientations. In this paper, we Introduce a new low-level purely
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We propose a 2-WL-like geometric graph isomor-

aalles Frman mom Susan

2 d by the th

per is comp
these networks and their approximation power. These typi-
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E(n) Equivariant Graph Neural Networks

Tensor field networks:

Rotation- and translation-equivariant neural

networks for 3D point clouds
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A simple and universal rotation equivariant point-cloud network
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MAE | Atomization Excitation Absorption HOMO LUMO 1st excitation Ionization

PBEO ZINDO ZINDO ZINDO ZINDO ZINDO ZINDO

KRR [WRF 18] 9.3 1.83 0.098 0.369 0.361 0.479 0.408
DS-CI (Ours) 12.849+0.757  1.776+£0.069  0.0864+0.003  0.401£0.017  0.338+0.048 0.492+£0.058 0.42240.012

DTNN [WRF™18] 21.5 1.26 0.074 0.192 0.159 0.296 0.214
DS-CI+ (Ours) 7.650+0.399 1.045£0.030  0.0694+0.005  0.17240.009  0.119+£0.005 0.160£0.011 0.18940.011
MAE Affinity HOMO LUMO HOMO LUMO Polarizability Polarizability

v ZINDO KS KS GW GW PBEO SCS

KRR [WRF 18] 0.404 0.272 0.239 0.294 0.236 0.225 0.116
DS-CI (Ours) 0.404+0.047 0.302£0.009 0.225£0.01 0.3294£0.016  0.21340.008 0.255£0.015 0.11440.008

DTNN [WRFT 18] 0.174 0.155 0.129 0.166 0.139 0.173 0.149
DS-CI+ (Ours) 0.122+0.002 0.169£0.007  0.135£0.007  0.183%0.005 0.139%0.004 0.13940.005 0.088+0.004
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