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Abstract

Recent developments in computer graphics technology and image processing technology have increased interest in point cloud
technology for inputting real space and object information as three-dimensional data. In particular, point cloud technology can
accurately provide spatial information, and has attracted a great deal of interest in the field of autonomous vehicles and AR
(Augmented Reality)/VR (Virtual Reality). However, in order to provide users with 3D point cloud contents that require more data
than conventional 2D images, various technology developments are required. In order to solve these problems, an international
standardization organization, MPEG(Moving Picture Experts Group), is in the process of discussing efficient compression and
transmission schemes. In this paper, we provide a region division transfer method of 3D point cloud content through extension of
existing MPEG-DASH (Dynamic Adaptive Streaming over HTTP)-SRD (Spatial Relationship Description) technology, quality
parameters are further defined in the signaling message so that the quality parameters can be selectively determined according to
the user's request. We also design a verification platform for ROUTE (Real Time Object Delivery Over Unidirectional
Transport)/DASH based heterogeneous network environment and use the results to validate the proposed technology.
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Table 1. Syntax and semantics of 3D configuration information support MPD

Element or Attribute Name Use Description
AdaptationSet
. . specifies the minimum @depth value in all Representations in this Adaptation
@minDepth Optional Set. This value has the same units as the @width and @height attribute.
. specifies the maximum @depth value in all Representations in this Adaptation
@maxDepth Optional Set. This value has the same units as the @width and @height attribute.
Representation
Conditional i ) . . . )
@Depth Mandatory specifies the deep visual presentation size of the video media type.
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# 2. DASH-SRD 7|t} 3xt@ ZQIE S2tRE Z/0| ATt m2iile P21t HE
Table 2. Syntax and semantics of 3D point cloud depth correlation parameters based DASH-SRD

Element or  Attribute Name Use Description
AdaptationSet
EssentialProperty
@object_z Conditional | non-negative integer in decimal representation expressing the deep position of
Ject Mandatory the top-left corner of the associated media assets in the coordinate system.
@obiject_depth Conditional non-negative integer in decimal representation expressing the depth of the
Ject_dep Mandatory associated media assets in the coordinate system.
@total_depth Conditional | optional non-negative integer in decimal representation expressing the depth of
—aep Mandatory the extent of all media assets in coordinate system.

E 33X EOIE ZeE FH=o| EX i2ijE FEI UE

Table 3. Syntax and semantics of 3D point cloud content based quality parameter

Element or  Attribute Name Use Description
AdaptationSet
Representation
@QuantizationParameter Optional The parameter reprgsentlng the quant.lz.atlon Ieyel of the point, is closer to "1
as it is closer to the original point cloud content.
@LevelofDetail Optional The parameter representing the q§n3|ty gf the point, is closer to '1" as it is
closer to the original point cloud content.
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<?xml version="1.0" encoding="UTF-8"?>
- <MPD minBufferTime="PT105" profiles="urn:mpeg:dash:profile:isoff-live:2018" type="static">
- <Period start="PT08">
- <Adaptation id="1" minBandwidth="1000000" maxBandwidth="5000000" minWidth="40" maxWidth="1024" minHeight="40" maxHeight="1024" minDepth="40" maxDepth="1024">
- <EssentialProperty schemeldUri="urn:mpeg:dash:srd:2014" value="0,0,0,0,1,1,1,1,3,1">
- <Representation codecs="hev1.2.2.A0" mimeType 0/mp4" width="256" height="256" depth="256" frameRate="30" bandwidth="1500000" startWithSAP="
<SegmentTemplate initialization=""V_PCC_Video_ mp4" startNumber="0" media="V_PCC_Video_$Number$.mp4" presentaionTimeOffset="0" timescale='
</Representation>
- <Representation codecs="hev1.2.2.A0" mimeType:
<SegmentTemplate initialization="V_PCC_Video.

1" LevelofDetail="1" QuantizationParmeter="1">
'36000" duration="36000"/>

0/mp4" width="256" height
mp4" startNumber="0" medi|

256" depth="256" frameRate="30" bandwidth="200000" startWithSAP="1" LevelofDetail="1" QuantizationParmeter="5">
V_PCC_Video_$Number$.mp4" presentaionTimeOffset="0" timescale="36000" duration="36000"/>

</Representation>
- <Representation codecs="hev1.2.2.A0" mimeType="video/mp4" width="256" height="256" depth="256" "30" bandwidth="300000" startWithSAP="1" LevelofDetail="2" QuantizationParmeter="1">
<SegmentTemplate initialization=""V_PCC_Video_init.mp4" startNumber="0" media="V_PCC_Video_$Number$.mp4" presentaionTimeOffset="0" timescale="36000" duration="36000"/>
</Representation>
</EssentialProperty>
</Adaptation>
- <Adaptation id="2" minBandwidth="1000000" maxBandwidth="5000000" minWidth="40" maxWidth="1024" minHeight="40" maxHeight="1024" minDepth="40" maxDepth="1024">
- <EssentialProperty Jri="ur dash:srd:2014" value="0,0,1,0,1,1,1,1,3,1">

- <Representation codecs="hev1.2.2.A0" mimeType:
<SegmentTemplate initialization="V_PCC_Video_
</Representation>
- <Representation codecs="hev1.2.2.A0" mimeType="
<SegmentTemplate initialization="V_PCC_Video.
</Representation>
- <Representation codecs="hev1.2.2.A0" mimeType
<SegmentTemplate initialization="V_PCG_Video_i
</Representation>
</EssentialProperty>
</Adaptation>
- <Adaptation id="3" minBandwidt 000000" maxBandwidth="5000000" minWidth="40" maxWidth="1024" minHeight="40" maxHeight="1024" minDepth="40" maxDepth="1024">
- <EssentialProperty ri="ur 2014" value="0,0,2,0,1,1,1,1,3,1">
- <Representation codecs="hev1.2.2.A0" mimeType="video/mp4" width="1024" height="1024" depth="1024" frameRate="30" bandwidth="1500000" startWithSAP="1" LevelofDetai QuantizationParmeter="1">
<SegmentTemplate initialization=""V_PCC_Video_init.mp4" startNumber="0" media="V_PCC_Video_$Number$.mp4" presentaionTimeOffset="0" timescale="36000" duration="36000"/>
</Representation>
- <Representation codecs="hev1.2.2.A0" mimeType="
<SegmentTemplate initialization=""V_PCC_Video_
</Representation>
- <Representation codecs="hev1.2.2.A0" mimeType='
<SegmentTemplate initialization="V_PCC_Video_

0/mp4" width="1024" height="1024" depth="1024" frameRate="30" bandwidth="1500000" startWithSAP="1" LevelofDetail="1" QuantizationParmete
t.mp4" startNumber="0" media="V_PCC_Video_$Number$.mp4" presentaionTime0ffset="0" timescale="36000" duration="36000"/>

1">

0/mp4" width="1024" height="1024" depth="1024" frameRate="30" bandwidth="200000" startWithSAP
mp4" startNumber="0" media="V_PCC_Video_$Number$.mp4" presentaionTimeOffset="

1" LevelofDetail="1" QuantizationParmeter="5">
" timescale="36000" duration="36000"/>

0/mp4" width="1024" height="1024" depth="1024" frameRate="30" bandwidth="300000" startWithSAf
mp4" startNumber="0" media="V_PCC_Video_$Number$.mp4" presentaionTimeOffset="0" timescale:

1" LevelofDetail="2" QuantizationParmeter="1">
'36000" duration="36000"/>

0/mp4" width="102:
it.mp4" startNumber:

1 "1" QuantizationParmeter="5">
" timescale="36000" duration="36000"/>

0" media="V_PCC_Video_$Number$.mp4" presentaionTimeOffset=

0/mp4" width="1024" height="1024" depth="1024" frameRate="30" bandwidth="300000" startWithSAl
mp4" startNumber="0" media:

1" LevelofDetail="2" QuantizationParmeter="1">
" timescale="36000" duration="36000"/>

</Representation>
</EssentialProperty>
</Adaptation>
</Period>
</MPD>
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Fig. 5. MPD support for 3D point cloud content region division transfer and quality parameters
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(Doohwan Kim et al.: ROUTE/DASH-SRD based Point Cloud Content Region Division Transfer and Density Scalability Supporting Method)
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Fig. 7. Service results of point cloud contents region division transfer
method
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