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2D Interpolation of 3D Points using Video-based Point Cloud Compression
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Abstract

Recently, with the development of computer graphics technology, research on technology for expressing real objects as more
realistic virtual graphics is being actively conducted. Point cloud is a technology that uses numerous points, including 2D spatial
coordinates and color information, to represent 3D objects, and they require huge data storage and high-performance computing
devices to provide various services. Video-based Point Cloud Compression (V-PCC) technology is currently being studied by the
international standard organization MPEG, which is a projection based method that projects point cloud into 2D plane, and then
compresses them using 2D video codecs. V-PCC technology compresses point cloud objects using 2D images such as Occupancy
map, Geometry image, Attribute image, and other auxiliary information that includes the relationship between 2D plane and 3D
space. When increasing the density of point cloud or expanding an object, 3D calculation is generally used, but there are
limitations in that the calculation method is complicated, requires a lot of time, and it is difficult to determine the correct location
of a new point. This paper proposes a method to generate additional points at more accurate locations with less computation by
applying 2D interpolation to the image on which the point cloud is projected, in the V-PCC technology.
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Sequence BD-GeomRate [%] BD-AttRate [%] BD-TotalRate [%)] BD-TotalRate [%)]
D1 D2 Luma Cb Cr D1 D2 Luma Cb Cr
loot -41.2 38.4 59.4 10.1 10.4 -52.8 58.1 23.9 6.1 6.3
red -37.4 35.2 48.5 6.6 64.7 -50.7 56.5 26.1 4.5 33.1
soldier -26.4 45.1 82.6 5.0 4.5 -40.1 80.3 28.6 2.8 27
queen -63.1 416 85.1 55.8 89.3 -77.8 79.6 39.8 29.8 417
long -38.8 40.4 114.5 28.2 61.6 -64.5 101.2 55.3 19.8 376
Average -41.4 40.1 78.0 21.2 46.1 -57.2 75.2 34.8 12.6 243




700 WFerE=EA A269 A6, 20213 119 (JBE Vol.26, No.6, November 2021)

AA P LTS AFET v A E 194 57.2% o] 5, D29 7] D1 PSNRo| S7}st= A 808 4= 913, D2 PSNR
A 752% £E SIATE A AR AAH R &3 o] ZrashE Ag I98E T3l I 4 Utk 17 89
7F Bolm AxA g ur] JRI} 7Y A HelA = A 231 H7ko] A& ¥QUE FEF-E PSNRO| L EZ0
o2 gelFth A 7Y w2 Aot I9 794 E G e Bl

I% 73 19 82 LoD2 XEQIE Feh9-=9) 231 B Hol7] tje] & =19 24 o] i A2 Ee

o] A&¥ LoD2 XJE FEH-T2] HEHC|E tiH] DI} QS FA e AR o
D22] Rate Distortion curve (RD-curve) L& Z ot} 231 9 9 Ade] ¥ E F8-9 V-PCC =4l A
H7lo] HEd XoE FEere A9 19 79 Ao} LoD #ro] 22 A4 ¥ LoD2 5353} Ayeln ste] x9]

Loot D1 Geometry PSNR Redandblack D1 Geometry PSNR
67.00 67.00
~ — o2 66.00
Z 66.00 — z
L6500 £ 65.00 .
=4 £'6400 S/
S 64.00 S /
£ £ 63.00
S 6300 S
Q © 6200
3 6200 2 6100
61.00 60.00
0000 0010 0020 0030 0040 0050 0060  0.070 0000 0020 0040 0060 0080 0100  0.120
Geometry Bits per input point Geometry Bits per input point
Soldier D1 Geometry PSNR Queen D1 Geometry PSNR Longdress D1 Geometry PSNR
67.00 67.00 67.00
I~ _ o — & 6600 e ——
%ssou %66.00 . H _—
A~ 65.00 — & 65.00 | £ 65.00 /
z ’ E / 6400
S 64.00 S 64.00 ‘ b1
£ g £ 63.00
S 6300 S 63.00 S
€] <] © 6200
3 6200 3 6200 B 61.00
61.00 61.00 60.00
0000 0010 0020 0030 0040 0050 0060 0070 0000 0010 0020 0030 0040 0050 0.000 0020 0.040 0060 0.080 0.100
Geometry Bits per input point Geometry Bits per input point Geometry Bits per input point
——— V-PCC TMC2v14.0 LoD2  —— V-PCC TMC2 v14.0 Interpolation LoD2

J2! 7. LoD2 ZOIE Z2IR=9} 241 2710| M LoD2 ZOIE Z21=2| D1 Geometry PSNR RD 12H=
Fig. 7. D1 Geometry PSNR RD graphs of LoD2 point cloud and 2D interpolated LoD2 point cloud
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Fig. 8. D2 Geometry PSNR RD graphs of LoD2 point cloud and 2D interpolated LoD2 point cloud
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Fig. 9. LoD2 point cloud (top) and 2D interpolated LoD2 point cloud (bottom)
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