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Abstract

Point cloud is a set of points for representing a 3D object, and consists of geometric information, which is 3D coordinate
information, and attribute information, which is information representing color, reflectance, and the like. In this way of expressing,
it has a vast amount of data compared to 2D images. Therefore, a process of compressing the point cloud data in order to
transmit the point cloud data or use it in various fields is required. Unlike color information corresponding to all 2D geometric
information constituting a 2D image, a point cloud represents a point cloud including attribute information such as color in only a
part of the 3D space. Therefore, separate processing of geometric information is also required. Based on these characteristics of
point clouds, MPEG under ISO/IEC standardizes V-PCC, which imitates point cloud images and compresses them into 2D
DCT-based 2D image compression codecs, as a compression method for high-density point cloud data. This has limitations in
accurately representing 3D spatial information to proceed with compression by converting 3D point clouds to 2D, and difficulty in
processing non-existent points when utilizing 3D DCT. Therefore, in this paper, we present 3D Discrete Cosine Transform-based
Point Cloud Compression (3DCT PCC), a method to compress point cloud data, which is a 3D image by utilizing 3D DCT, and
confirm the efficiency of 3D DCT compared to V-PCC based on 2D DCT.
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1. M2 W2z W mi2loll w2 3D DCT based Point Cloud Compression & 12l 37| H|m
Table 1. Comparison 3D DCT based Point Cloud Compression compression results according to zero padding and mean padding

3D DCT based Point Cloud Compression (Zero Padding) | 3D DCT based Point Cloud Compression (Mean Padding)
File size [bit] File size [bit]
seduence Vet Total Geometry Occupancy Attribute Total Geometry Occupancy Attribute
+ Patch + Patch

rl 843308406 120203541 0 723104865 247040486 120203541 0 126836945

r2 1001572113 | 120203541 0 881368572 260780754 120203541 0 140577213

soldier r3 1235682959 | 120203541 0 1115479418 | 286670642 120203541 0 166467101
T4 1619343892 120203541 0 1499140351 345991824 120203541 0 225788283

5 2347687025 120203541 0 2227483484 529868130 120203541 0 409664589

rl 674399466 88643401 302512 585756065 204601140 88643401 0 115957739

r2 796003630 88643401 302512 707360229 223655564 88643401 0 135012163

longdress r3 975001298 88643401 302512 886357897 258765550 88643401 0 170122149
T4 1265941176 88643401 302512 1177297775 330682392 88643401 0 242038991

5 1802162947 88643401 566080 1713519546 522534548 88643401 0 433891147

D1 Geometry PSNR

Luma End-to-end PSNR (Graph c)

Luma End-to-end PSNR

Colour Bits per input point

—-3D DCT based Point Cloud Compression (zero padding)

D1 Geometry PSNR (Graph a)

w000

D2 Geometry PSNR

Geometry Bits per input point

Colour Bits per input point

D2 Geometry PSNR (Graph b)

Geometry Bits per input point

Chroma Cr End-to-end PSNR (Graph e)

Chroma Cr End-to-end PSNR

Colour Bits per input point

~-3D DCT based Point Cloud Compression (Mean padding)

21 9. ‘Longdress’ 2| M2 {21} HF Tlof| 0= 3D DCT based Point Cloud Compression Z1}22| RD J2§= H|m
Fig. 9. ‘Longdress’ 3D DCT based Point Cloud Compression according to zero padding and Mean padding RD curve

o] Y %9 PSNRoO] WA Vo= whel] e sig o] 74 = S8t Ty, S o) =27] Aol HlstH
A A F AR gk 2HA o] BAske] Al WY A2 FRCIER S B dde AP s Aol =2
o Hlall ¥ PSNRO|] Yo+ 210 % o ddth £4 JH & aeS vehie As Fdsith

o] Cb, Cr 4429 A%, 4= L9 A7 Yo A 3D DCTE ol&3dt] EE et 9S54l
2 g4 ddES A dole e 2717t A2 e Sldt A= Y SAlA Ha S 2] 3D DCTell 2%
ALH, PSNR F HoJB|7F &5 Hls29k ks 7= A R 1F0k RS Eol7] 918 71ES A&k Aol



o
>
S

z
ofy
of
st

_\OL
r—1n

A A264 A5Z, 20214 98 (JBE Vol. 26, No. 5, September 2021)

a3zl Ao g FolEir)

Cloud Compression 71&9] EI3AS 75
of ¥EE XEJE FHFE doEH ¢Fd AHEHE

2. V-PCCet &< Hlu V-PCCE 58 453 dlolel o) vl Asiirh & 49
oA VPCCO A% 7)3 Aroh A AW BT 4 Qs
B A= B =4 A%k 3D DCT based Point S A}gale] g2kl on, 3D DCT 423 £U6H vl

¥ 2. V-PCC2} 3D DCT based Point Cloud Compression 2| &= 1 37| H|
Table 2. Comparison of compression results of V-PCC and 3D DCT based Point Cloud Compression

V-PCC 3D DCT based Point Cloud Compression
File size [bit] File size [bit]
Sequence Variant Occupancy Occupancy
Total Geometry + Patch Attribute Total Geometry + Patch Attribute
rl 2204856 663584 583912 957360 247040486 120203541 0 126836945
ra2 3504080 936808 583912 1983360 260780754 120203541 0 140577213
soldier r3 5852872 1355888 583912 3913072 286670642 120203541 0 166467101
rd 10098408 2035624 583912 7478872 345991824 120203541 0 225788283
r5 17878792 3122896 1079864 13676032 529868130 120203541 0 409664589
rl 2175104 418280 302512 1454312 204601140 88643401 0 115957739
r2 3762464 590040 302512 2869912 223655564 88643401 0 135012163
longdress r3 6654040 850400 302512 5501128 258765550 88643401 0 170122149
rd 12368936 1286240 302512 10780184 330682392 88643401 0 242038991
rd 22233760 1990496 566080 19677184 522534548 88643401 0 433891147
D1 Geometry PSNR (Graph a) D2 Geometry PSNR (Graph b)
% oo £
z g tr '

g w0 g o

8

° 2000 20.00

T comansiaperippone O

Luma End-to-end PSNR (Graph c) Chroma Cb End-to-end PSNR (Graph d) Chroma Cr End-to-end PSNR (Graph e)
50 6000 6000
o £ 5000 - 5000
% 300 - E {,‘ z ¥
Lo | 2 o 2w -
§x0 ] ]
H 2 500 % 000
i : g
8w 8 o P
E £ E
ERTS § H
500 & w0 £ o
000 000 000
000 500 1000 1500 2000 2500 2000 om0 500 000 1500 000 00 000 000 500 1000 1500 w00 500 000
Colour Bits per input point Colour Bits per input point Colour Bits per input point
——V-PCC 3D DCT PCC
12! 10. ‘Longdress’@| V-PCC2} 3D DCT based Point Cloud Compression Z2t=2| RD J2{= H|w

Fig. 10.
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