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Abstract

Point Cloud which is a cluster of numerous points can express 3D object beyond the 2D plane. Each point contains 3D
coordinate and color data basically, reflectance or etc. additionally. Point Cloud demand research and development much higher
effective compression technology. Video-based Point Cloud Compression (V-PCC) technology in development and standardization
based on the established video codec. Despite its high effective compression technology, point cloud service will be limited by
terminal spec and network conditions. 2D video had the same problems. To remedy this kind of problem, 2D video is using
Scalable High efficiency Video Coding (SHVC), Dynamic Adaptive Streaming over HTTP (DASH) or diverse technology. This
paper proposed a density scalability method using SHVC codec in V-PCC.
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Table 2. Comparison of compression file size between SHVC and
HEVC

SHVC HEVC SHVC to

Sequence Variant [Byte] [Byte] HEVC
(Geo +Att) (Geo+Att) ratio [%]

r01 102873 104800 98.161

r02 150858 153186 98.480

loot r03 244138 246324 99.113
r04 411681 411273 100.099

r05 741099 749061 98.937

r01 200806 214814 93.479

r02 299172 320554 93.330

redandblack r03 475609 505497 94.087
r04 791371 840278 94.180

r05 1415074 1509940 93.717

r01 133420 138850 96.090

r02 209202 240626 86.941

soldier r03 354528 368998 96.079
r04 644300 658986 97.771

r05 1214224 1271566 95.490

r01 227987 245062 93.032

r02 381667 409533 93.196

longdress r03 687360 729655 94.203
r04 1299383 1365798 95.137

r05 2743852 2843116 96.509

Average 95.402

I3 72 SHVCE AHEs U= AL A e E A
3l= V-PCCe HEVCE A} 3 F3sst A A
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# 3. SHVC 533 ASE Azt o22| Hjw
Table 3. Decoding time and memory rate of selected SHVC layer

BL to EL2 ratio [%)] EL1 to EL2 ratio [%]
Sequence Variant Defl‘fiz?eing Peak Memory De_;(;::ieing Peak Memory
r01 7.52 17.08 25.60 33.08
r02 6.85 16.99 24.38 32.75
loot r03 7.04 16.51 26.01 32.26
r04 6.44 15.97 24.68 31.92
r05 6.89 17.12 25.65 32.82
r01 7.48 17.79 25.74 33.41
r02 6.88 17.38 25.57 33.19
redandblack r03 6.78 16.76 26.26 33.30
r04 7.06 16.55 25.62 32.54
r05 8.05 17.91 26.14 33.66
r01 7.16 16.31 25.91 32.31
r02 6.77 15.72 25.76 31.95
soldier r03 6.51 15.09 25.15 31.30
r04 6.40 14.96 2450 31.65
r05 6.51 15.83 23.63 31.94
r01 7.48 17.29 26.39 33.31
r02 6.82 16.81 25.04 32.59
longdress r03 6.61 16.21 26.18 32.81
r04 6.65 16.06 25.28 32.13
r05 9.24 17.48 27.12 33.11
Average 7.058 16.591 25.530 32.603

a9 Y AS7HA ] AEOE B3 A YT JE Z9-E AA A IS 779 9 2AYHY
735 39 E ASTA HLE BT Ha 25.5%C] Al ZE7F 88 Ae g9 F Utk & =olA Agks
Zrol Ao E o, U ALE vEE = A4S P ASY + 71%- Occupancy map3} 2] JHE FA31A] &L
32.6%2] ML E AFESIon, 7|2 ASTke] AHE A} H53}7]9] Geometry, Attribute®] BT L 4= A o
S3lA Host A4S YT A9 FS Y ASTA SHVCE A&3l= A2, 5ol vte B33 o
Bostith 7% AL AlZke] A8 H wEe] AR A, TAE ZHE 2 dANS £AsE AoR
T 16.6%S) AL 13 4 otk mEA dE AA A V-PCC 7% MAS FHAissin] 2 AU E
HElE Adste V-PCC 53 S ARt 2 2k & 78T F AUtk SHVCE AHE3te] 2% =AY
o] ¥QIE FHPEE US &2 Al A2 v R E A} Heg & Adstya & 4% ghte o5 RY 2 RE
§ste] Fdste Aol 7hssith IRQE FHE E53t Bl AE st Geometry,

V-PCC #A4ellA SHVCE At&sts ALRE oy A Attribute Al 5ol wel A EE EE S92 U
< 7K e 45 Y S A, st FA A 54 ALY HEE 19 10014 Kol upeh o] x| st
He XOE FE9re U 2AdHEYE = 19 10 = As AT F Utk
I A2 atolE BT, Atshe 7S B e X
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12110, Y A UL2(EIE XET XOUE FEIRE AL} OfA|
Fig. 10. Example of point cloud reconstruct data applying density scalability
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7] wtell 71E7e 3] A polg Rlshy] e
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