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Abstract

Conventional point cloud rendering methods proceed under the assumption that the input point cloud is complete. However, in
real-world setting, quality degradation often occurs during acquisition and transmission. To address this issue, a rendering network
that operates reliably even on degraded point clouds is needed. This paper proposes a novel point cloud rendering method that
employs a cylindrical projection tailored for streaming environments. The proposed method projects the entire point cloud onto a
cylindrical plane with respect to its central axis, reducing spatial distortion and enabling efficient gird-based 2D processing. In
particular, the method delivers strong performance even for sparse or incomplete point clouds. Extensive experiments show that the
proposed approach effectively renders diverse scenes and objects without additional fine-tuning and achieves superior performance
and generalization in streaming environments compared with conventional methods.
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Fig. 2. Detailed architecture of the cylindrcial convolution neural network
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Fig. 4. Visual comparison on the NeRF Synthetic dataset
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Table 1. Quantitative comparison on the NeRF Synthetic dataset

NeRF Synthetic Dataset!"!

Method PSNR SSIM LPIPS
BPCR™ 30.84 0.946 0.056
FreqPCR 31.14 0.950 0.049
Point2Pix?" 31.09 0.948 0.081
TriVol') 31.34 0.951 0.047
Proposed 31.86 0.959 0.038
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ROZ: 50,000 points/frame

Basketball player

RO3: 200,000 points/frame

A

12! 5. MPEG-PCC HO|EMIENM A2t Zat H|w

BPCR

PyTerch 3D

Fig. 5. Visual comparison on the MPEG-PCC dataset
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oo =2

FreqPCR Point2Pix

Table 2. Quantitative comparison on the MPEG-PCC dataset

MPEG-PCC Dynamic Human Sequence Dataset!"”
Method R02: 50,000 points/frame R03: 200,000 points/frame R05: 1,700,000 points/frame
PSNR | SSIM | LPIPS | FPS | PSNR | SSIM | LPIPS | FPS | PSNR | SSIM | LPIPS | FPS
Pytorch3D!"? 1842 | 0.742 | 0.352 76 19.46 | 0.752 | 0.362 68 20.13 | 0.789 | 0.354 62
BPCR?” 18.21 | 0.793 | 0.245 60 19.21 | 0.823 | 0.215 53 18.52 | 0.852 | 0.202 32
FreqPCR® 18.35 | 0.792 | 0.276 59 18.76 | 0.842 | 0.226 51 19.42 | 0.856 | 0.196 28
Point2Pix?"! 26.16 | 0.952 | 0.079 0.6 28.46 | 0.954 | 0.078 0.1 31.26 | 0.977 | 0.065 | 0.001
Trivol'? 28.52 | 0.968 | 0.057 1 29.98 | 0.972 | 0.039 0.4 33.96 | 0.979 | 0.038 | 0.07
Proposed 30.98 | 0.969 | 0.046 45 31.82 | 0.975 | 0.032 44 32.28 | 0.984 | 0.022 25
V.4 E Ao® Aete ol Ags Rdoltt
T Ak WS thekst AR olHAEN A 9%
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F4 Astet s agS AFstr] sl 9453 FYE WS ok Aukste] A E SEStaL Theks A Aol A A
A MRS ZAE FESE A PHS AMAT 52 AME) 9% 2839 B o g AR
g A< g8l dFYoR FEE 23 AN L gl8) 371 At Besi
& Ao 540 ~EY ¥IUE FAFEO] FA Asle)
82230 vhall Z4RIEHE HolFrh AQk Al Bt Uyt
3} 59, g4 TRAE S ek Al SHA & 1 2 3§ (References)
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