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Voxel-based Point Clouds Rendering of G-PCC Compressed Point
Clouds
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Abstract

In this paper, we propose a method to improve point cloud rendering performance through voxel-based processing when using
point clouds compressed by G-PCC as input. By transforming the point cloud into voxels, leveraging the geometric compression
characteristics of G-PCC, the network is structured to apply existing grid-based CNNs without causing holes, even in sparse point
clouds. Additionally, it enhances the network's representational capability in compressed point cloud streaming environments by
analyzing both local and global features of the point clouds, as well as individual point features, enabling detailed representation of
3D models. Through experiments, it was confirmed that the voxel-based processing effectively analyzes both local and global
features of point clouds. These features contributed to the network's ability to deliver more accurate and stable performance on
new data. As a result, the network demonstrated strong generalization ability across various types of point cloud data and excellent
performance even on sparse data.

Keyword : Point cloud rendering, G-PCC, Voxel-based, Deep learning, Deep network
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Fig. 1. Classification of point clouds rendering: Rasterization model (left), Ray tracing model (center), Splatting model (right)
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Table 1. Comparison of output point cloud using various QPs and origi-
nal point cloud in terms of the number of points, and D1-PSNR,
D2-PSNR

QP # pts. (M) | D1-PSNR | D2-PSNR
RO1 51 0.01 49 59
RO2 46 0.05 55 66
RO3 0.2 69 83
RO4 0.8 75 88
RO5 1.7 88 98
R06 2.3 93 101

-
N A

S2|2=29}0| HIW: RO1, R02, RO3, R06 & /£ ZOIE S22

Fig. 7. Comparison of compressed output point cloud using various QPs and the original point cloud: R01, R02, R03, R06,

and the original point cloud (from left to right)



7285 ¢ 22 G-PCC ¥% EQIE 959 54 79k XQIE 95 dAvd 1039
(Hyungwoo Kang et al.: Voxel-based Point Clouds Rendering of G-PCC Compressed Point Clouds)

Ak FAHCE 7|5t ARE FETRE &4 45, £4 Ankst B A2 g tigskr] S8 Hieta &
JH+= RATHE £4 455 a3y A48 R03 A4 3} Tdlo] B stA, Y LBEAES] thofst FA45 ShE
o 4 3=t 18 72 Quantization Parameter (QP)ol] st WA Edlo] Mok & Tt FojE0], Bl
2 G-PCCE t5H IRIE S99 i ZRIE & ety Aegskd AR 2T 5 ok
o HIE Bt F 12 QP WE ¥OE F Ao AMEE HolHA EE 7H2} 60070 9] XIE Fet
DI-PSNR, D2-PSNR®| zto|E Hlalgh A3E yepdth S TAEJOH, o] F 501HEE 600 7EA 2] 10071
ol& 53l 5 FEo] QP #oll Mt A9 A wssEA E‘HE FEEE AHEte] S5s At HI2AEE
RIS 4 Ut HEE 200H7b41 2] 2007 £E FH$EE oz
-)Fﬁﬂ Stttk MIES A Shgoll= Adam FE|FO|AE AR
2. HE st MY 3l vl x] 7]+ 1°]t} VoxelNet, MLP2} U-Net2] 7]
SHEE 2 le4, 5e-49 1.5e-401H, 55> v 28
dntst J5s gelsr] S 7 A A LR Y ES uhth 0.99994 ZE|A 7Has).
AE StFAZTE A WA L 7S dutkst Yo gy
WA FAs ME e LBAES} g 2 A 3. Als| o}
&3te] ES FYsiich. dE £, Dancer, Model
Thai dancer QL HA E 9] F2-3 34531¢] basketball player 1% 83 & 2014 & thFet ¥ E FEkS-E AYdY 7]
SHAEEZ P AE 90k = WA WAL 2o oua) 23 Mg AGE VeI Trivold] 7S, T2 9B

Eo ThE TS ARg skl Shgshs Aelth o WA Ed g2 E40% %3S wok PSNR 29.14, SSIM
<= HlolE FR7F o folat A§Holty Hglh 7]Ee] 0.956, LPIPS 0.054E 7] 231 238 Quls} 5o

Dﬂ)-@ o TN
- P
Jﬂ*'@ )tzi"@

- b T

kA

2l 8. LISt ZOIE S2tRE ltiE (&2 A2t H|ul: BPCR, Point-NeRF, TriVol, Proposed method, Ground truth
(eE2e), 2 euNes 2 SNOE g 21 (3 ) SU ouues (2 SHos He 4l (5 Wi B)
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Table 2. Performance comparisons of various point cloud rendering methods (results from training with different objects al
different motions/results from training with the same object and different motions)

and

PSNR SSIM LPIPS!® FPS

BPCR¥ 19.94 / 23.26 0.803 / 0.852 0.202 / 0.159 68

Point-NeRF®! 18.61 / 27.84 0.794 / 0.920 0.226 / 0.094 0.05

TriVol® 29.14 / 29.98 0.956 / 0.962 0.054 / 0.048 0.4

Proposed method 22.87 / 30.23 0.898 / 0.954 0.100 / 0.050 44
AFAth FY LHAES OE FAOR S5 wE 2 Ho|WA SSIMI LPIPSIIAE ¢ AdE B
PSRN 29.14 SSIM 0.962, LPIPS 0.048% =& F3& 7|2 E3] FPS 445 715314, AA17F Aol w5 At A
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Fig. 9. Qualitative results of the proposed method: results from training with different objects and different motions (first
row), results from training with the same object and different motions (second row), and the ground truth (third row)
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Table 3. Quantitative results of the proposed method (results from training with different objects and different motions / results from

training with the same object and different motions)

# pts (M) PSNR SSIm LPIPS™® FPS
Basketball player 0.2 22.40 / 30.58 0.899 / 0.958 0.103 / 0.045 39
Dancer 0.18 23.70 / 30.21 0.905 / 0.957 0.098 / 0.047 41
Model 0.07 21.98 / 29.89 0.887 / 0.945 0.100 / 0.062 52
Thai dancer 0.17 23.41/ 30.24 0.902 / 0.954 0.098 / 0.046 43
Avg. 0.16 22.87 / 30.23 0.898 / 0.954 0.100 / 0.050 44
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