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Abstract Point cloud completion of indoor scenes is an important issue in the literature of Computer Graphics,
Digital Geometry Processing and 3D Computer Vision. Due to its difficulty for effectively processing large-scale
point cloud data of the input 3d indoor scenes, a novel framework is presented in this paper which can repair the
missing data of indoor scenes. Our framework consists of two modules, that is, one is scene category-instance
segmentation module and the other is point cloud data completion module. The former is composed of PointNet
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based object category classification network and instance segmentation using clustering scheme, whilst the latter
is a point cloud completion network based on the encoder-decoder structure. This framework takes the
incomplete point cloud data of 3d indoor scenes as input. Firstly, the furniture objects in indoor scenes can be
classified by using PointNet based object category classification strategy. Then, each point cloud instance
belongs to the same object category can also be segmented effectively by using Euclidean distance based
clustering scheme. The point cloud completion network can thus be adopted to repair 3d point cloud of each
missing furniture, and all of the completed instances can be merged into 3d scenes for finally restoring the
completed indoor scenes. Here, the data completion network is based on the encoder-decoder structure, with the
missing furniture point cloud data as input. Firstly, the sampling point position and feature information of the
input point clouds are aligned by input transformation and feature transformation. A weight-shared multi-layer
perceptron can thus extract the local shape features for each sampling point, whilst the PointSIFT module can
extract the feature information of neighbor points. Then, the feature code-words of sampling points can be
extracted by using the maximum pooling layer and multi-layer perceptron. Finally, the extracted feature
code-words of sampling points can be combined with 2D grid data, and the decoder will transform these grid
data into the completed point cloud data by using two consecutive three-layer perceptron folding operations. Our
proposed method is validated on repairing and completing both the 3d individual objects and also 3d indoor
scenes. Using 3d object dataset ModelNet 40, the completion of 3d shapes has validated the effectiveness and
excellent performance of our point completion network, which demonstrate that the repaired point cloud is closer
to its ground truth in terms of the CD (Chamfer Distance) error and EMD (Earth Mover’s Distance) error.
Meanwhile, our proposed completion network is robust to the different degrees of data incompleteness, and also
generalizes well for repairing 3d models not existing in the training dataset. For the Stanford 3D indoor scenes
dataset S3DIS, our framework can be used to complete the missing data of whole indoor scene effectively, and
point cloud data distribution of the completed scenes is also uniform if comparing with the original input point
clouds. Experimental results demonstrate that the proposed point completion network can restore the missing 3d
furniture shapes robustly, and our scene completion framework can effectively repair large-scale indoor scenes.
Key words indoor scenes; point cloud data; category-instance segmentation; encoder-decoder structure; shape
completion
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Background

Three-dimensional point cloud data is one of the most
important and popular data forms which can be obtained
easily from real world. However, the point cloud data
acquired by 3d scanning devices or depth cameras will always
be missing data or low quality due to the object occlusions in
the complex scenes, the limited sensor distance of the depth
camera, and the scanning errors of the scanning devices, etc.
For improving the input scanning point cloud data, the point
cloud completion of 3d indoor scenes or 3d shapes is an
important issue in the literature of Computer Graphics, Digital
Geometry Processing and 3D Computer Vision.

In generally speaking, there are two types of 3d indoor
scenes completion, one is repairing the missing plane

structures, the second is completing the lack of the interior
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furniture shape structures. In this paper, we focus on the latter
issue and proposed a novel framework which can repair the
missing point cloud data of 3d furniture shapes in indoor
scenes and also complete the underlying 3d indoor scenes.
The framework consists of point cloud scene segmentation
module and point cloud completion module. Our proposed
method is validated on repairing and completing both the 3d
individual shapes and also 3d indoor scenes.
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