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A Progressive Rendering Method to Enhance the Resolution of Point
Cloud Contents
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Abstract

Point cloud content is immersive content that represents real-world objects with three-dimensional (3D) points. In the process of
acquiring point cloud data or encoding and decoding point cloud data, the resolution of point cloud content could be degraded. In
this paper, we propose a method of progressively enhancing the resolution of sequential point cloud contents through inter-frame
registration. To register a point cloud, the iterative closest point (ICP) algorithm is commonly used. Existing ICP algorithms can
transform rigid bodies, but there is a disadvantage that transformation is not possible for non-rigid bodies having motion vectors in
different directions locally, such as point cloud content. We overcome the limitations of the existing ICP-based method by
registering regions with motion vectors in different directions locally between the point cloud content of the current frame and the
previous frame. In this manner, the resolution of the point cloud content with geometric movement is enhanced through the
process of registering points between frames. We provide four different point cloud content that has been enhanced with our
method in the experiment.

Keyword : point cloud, rendering, deformable registration, progressive
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Transtorm p to q Enhancement results

Fig. 1. The process of enhancing the resolution of point cloud contents
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Table 2. Comparison of contents frame PSNR

Contents frame t PSNR[dB] frame t+1 PSNR[dB] our method PSNR[dB]
Soldier 345 31.2 384
Long dress 33.2 32.7 351
Red and black 371 33.2 375
Loot 30.3 29.6 33.2
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Table 3. Comparison of the number of 3D and 2D points of each content and the measured runtime

Contents # of points of frame t # of points of frame t+1 # of points after reg. Runtime (ms)
Original 2D projection Original 2D projection

Soldier 1,052,423 85,811 1,052,450 85,790 247,778 484

Long dress 775,745 84,636 765,821 85,739 237,841 391

Red and black 729,133 105,535 720,568 103,009 294,226 452

Loot 784,142 85,171 783,406 85,226 247,420 431

(@) (b) (©

(d)

T2l 6. Meksh 2ol 2|5t Zutet ICP Y2[E2Z ISt Z1t &{0] (a), (c) - ICP, (b)(d) - Hoteh 4y
Fig. 6. The results of performing registration with our method and ICP algorithm (a), (c) - ICP , (b),(d) - Our method
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