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FIG. 10
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FIG. 11
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FIG. 18
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FIG. 19
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FIG. 27

vpee_unit( numBytesinVPCCUnit) { Descriptor
vpee_unit_header()
vpee_unit payload()
while( more data in vpcc unit)
trailing_zero 8bits /* equal to 0x00 */ f8)
}
vpee_unit_header() { Descriptor
vuh_unit type u(5)
if{ vuh unit type == VPCC_AVD || vuh unit type == VPCC GVD ||
vuh unit type == VPCC OVD || vuh unit type == VPCC AD) {
vuh vpee parameter set id ud)
vuh atlas id u(6)
}
if{ vuh unit type == VPCC AVD) {
vuh attribute_index u(7)
vuh attribute partition_index u(5)
vuh map index u(éd)
vuh auxiliary video flag u(l)
} else if{ vuh_unit type == VPCC GVD ) {
vuh map index u(4)
vuh auxiliary video flag u(l)
vuh reserved zero 12bits u(12)
} else if( vuh_unit type == VPCC_OVD || vuh_unit type == VPCC AD)
vuh reserved zero 17bits u(17)
else
vuh reserved zero 27bits u(27)




FIG. 28

vpee_unit payload() { Descriptor

if{ vuh_unit type == VPCC_VPS)

vpee parameter set( )

else if{ vuh unit_type == VPCC AD)

atlas sub _bitstream( )

else if{ vuh_unit type == VPCC OVD ||

vuh,_unit type == VPCC_GVD ||

vuh unit type == VPCC AVD)

video sub_bitstream( )




FIG. 29

vpee_parameter_set{ ) { Descriptor
profile_tier level()
Vps_vpce_parameter set id u(4)
vps_atlas count minus] u(6)
for(j =0;j <vps_atlas_count minusl + 1;j++) {
vps_frame width[j ] u(16)
vps_frame height[j ] u(16)
vps_map_count minusl[j] u(d)
if{ vps_map count minusl[j]>0)
vps_multiple map_streams_present flag]j ] u(l)
vps_map absolute coding enabled flag[j][0]=1
for(i=1;i<=vps_map count minusl[j];i++) {
if( vps_multiple map streams present flag[j])
vps_map_absolute_coding enabled flag[j][i ] u(l)
else
vps_map_absolute_coding_enabled flag[j][i ]=1
if( vps_map absolute coding enabled flag[j][i ] == 0){
if(i>0)
vps_map predictor_index diff] j][i] ue(v)
else
vps_map predictor_index diff[j][i] =0
}
}
vps_auxiliary video present flag[j] u(l)
occupancy_information( j )
geometry_information( j )
attribute_information( j )
}
vps_extension_present_flag u(l)
if(vps_extension present flag) {
vps_extension_length minus] ue(v)
for(j =0;j <vps_extension_length minus1 + 1; j++) {
vps_extension_data byte u(8)

}

byte_alignment( )
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FIG. 31

Sample Stream
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Sample Stream | | Sample Stream | | Sample Stream
NAL Unit NAL Unit NAL Unit
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tile group SEI SEI




FIG. 32

sample stream nal header() { Descriptor
ssvh unit size precision bytes minus] u(3)
ssvh_reserved zero_Sbits u(5)

}

sample stream nal unit() { Descriptor
ssvu_nal unit size u(v)
nal unit(ssvu_nal unit size )

}

nal_unit( NumBytesInNalUnit ) { Descriptor
nal unit_header
NumBytesInRbsp = 0
for(1=2; 1< NumBytesInNalUnit; i++)

tbsp_byte[ NumBytesInRbsp++ | b(8)

}

nal_unit header( ) { Descriptor
nal forbidden zero bit f(1)
nal unit type u(6)
nal layer id u(6)
nal_temporal id plus] u(3)
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FIG. 34

atlas_sequence parameter set thsp() { Descriptor

asps_atlas_sequence parameter set id ue(v)
asps_frame width u(16)
asps_frame height u(16)
asps_log2 patch packing block size u(3)
asps_log2 max atlas frame order cnt Isb minusd ue(v)
asps_max_dec atlas frame buffering minus] ue(v)
asps_long term ref atlas frames flag u(l)
asps_num _ref atlas frame lists in asps ue(v)
for(i=0;1<asps num ref atlas frame lists in_asps; i++)

ref list struct(i)
asps_use eight orientations flag u(l)
asps_extended projection enabled flag u(l)
asps_normal axis limits_quantization enabled flag (1)
asps_normal axis max delta value enabled flag u(l)
asps_remove duplicate point enabled flag (1)
asps_pixel deinterleaving enabled flag (1)
asps_patch precedence order flag u(l)
asps_patch size quantizer present flag u(l)
asps_raw_patch enabled flag u(l)
asps_eom patch enabled flag (1)
if (asps_raw patch enabled flag || asps_eom patch enabled flag )

asps_auxiliary video enabled flag u(l)
asps_point local_reconstruction enabled flag u(l)
asps_map _count minus] u(4)
iff asps_pixel deinterleaving enabled flag )

for(j=0;j<=asps map count minusl; j++)

asps_pixel deinterleaving map flag[j ] u(l)

if( asps_eom patch enabled flag && asps map count minusl ==0)

asps_eom _fix bit count minus] u(é)
if{ asps_point local reconstruction enabled flag )

asps_point_local reconstruction information( asps map count minus] )
if( asps pixel deinterleaving enabled flag || asps pomnt local reconstruction enabled flag )

asps_surface thickness minus] u(8)
asps_vui_parameters present flag u(l)
if( asps_vui_parameters present flag)

vui_parameters( )
asps_extension_flag u(l)
if{ asps_extension flag )

while( more rbsp data())

asps_extension_data_flag (1)
tbsp_trailing_bits( )
}




FIG. 35

atlas frame parameter set rbsp() { Descriptor

afps atlas frame parameter set id ue(v)
afps atlas sequence parameter set id ue(v)
atlas frame tile information( )
afps output flag present flag u(l)
afps num ref idx_default active minusl ue(v)
afps_additional 1t afoc Isb len ue(v)
afps 3d pos x bit count minus] u(s)
afps 3d pos y bit count minus] u(s)
afps lod mode enabled flag u(l)
afps_override eom for depth flag u(l)
if{ afps_override eom for depth flag ) {

afps_eom number of patch bit count minusl | u(4)

afps eom max bit count minusl ud)
}
afps raw 3d pos bit count explicit mode flag u(l)
afps fixed camera model flag u(l)
afps extension flag u(l)
if( afps_extension flag )

while( more rbsp data())

afps_extension data flag u(l)

thsp trailing_bits( )




FIG. 36

atlas_frame tile information( ) { Descriptor
afti single tile in atlas frame flag u(l)
if{ lafti single tile in atlas frame flag) {
afti_uniform tile spacing flag u(l)
if( afti_uniform tile spacing flag ) {
afti tile cols width minusl ue(v)
afti tile rows height minusl ue(v)
} else {
afti num tile columns minusl ue(v
afti num tile rows minusl ue(v
for(1=0;1<afti num tile columns minusl; i++)
afti tile column width minusl[1] ue(v)
for(1=0;1<afti num tile rows minusl; i++)
afti tile row height minus1[1] ue(v)
)
afti_single tile per tile group flag u(l)
if{ lafti_single tile per tile group flag) {
afti num tile groups in atlas frame minus] ue(v)
for(1=0;1<afti num tile groups in atlas frame minusl + 1;i++) {
if(i>0)
afti top left tile idx[1] u(v)
afti_bottom right tile idx delta[i] u(v)
)
}
afti signalled tile group id flag u(l)
if( afti signalled tile group id flag ) {
afti signalled tile group id length minusl ue(v)
for(1=0;i<afti num tile groups in atlas frame minusl + 1;i++)
afti tile group id[1] u(v)
)
)




FIG. 37

atlas adaptation_parameter set tbsp() { Descriptor

aaps_atlas adaptation parameter set id ue(v)
aaps_camera_parameters present flag u(l)
if (aaps_camera parameters present flag )

atlas camera_parameters( )
aaps_extension flag u(l)
if{ aaps_extension flag )

while( more rbsp data())

aaps_extension data flag u(l)

tbsp_trailing_ bits( )




FIG. 38

atlas camera parameters() { Descriptor
acp_camera_model u(8)
if( acp_camera model =1) {
acp scale_enabled flag u(l)
acp offset enabled flag u(l)
acp rotation_enabled flag u(l)
if( acp scale enabled flag)
for(d=0;d<3;d++)
acp scale on axis[ d ] u(32)
if{ acp offset enabled flag)
for(d=0;d<3;d+)
acp offset on axis[d] |i(32)
if( acp rotation enabled flag) {
acp_rotation gx i(16)
acp_rotation _qy i(16)
acp_rotation qz i(16)




FIG. 39

atlas tile group layer rbsp() Descriptor
atlas tile group header()
if{ atgh type != SKIP TILE GRP)
atlas tile_group data unit()
thsp_trailing bits( )
}
atlas tile_group_header() { Descriptor
atgh atlas frame parameter set id ue(v)
atgh atlas_adaptation parameter set id ue(v)
atgh_address u(v)
atgh type ue(v)
if{ afps_output flag_present flag )
atgh atlas output flag u(l)
atgh atlas frm order cnt lsb u(v)
if asps_num ref atlas frame lists in asps>0)
atgh ref atlas frame list sps flag u(l)
iff atgh_ref atlas frame list sps flag=10)
ref list struct( asps_num ref atlas frame lists in_asps)
else if{ asps_num ref atlas_frame lists_in asps>1)
atgh ref atlas frame list idx u(v)
for(j =0; j <NumLtrAtlasFrmEntries; j++) {
atgh additional afoc_lsb_present flag[j] u(l)
if( atgh additional afoc Isb_present flag[j])
atgh_additional afoc Isb val[j] u(v)
}
if{ atgh type '=SKIP_TILE_GRP) {
if{ asps_normal axis limits quantization_enabled flag) {
atgh pos min z_quantizer u5)
iff asps normal_axis max delta value enabled flag)
atgh pos delta max z quantizer u(s)
}
iff asps_patch size_quantizer present flag ) {
atgh patch size x_info_quantizer u3)
atgh patch size y info_quantizer u3)
}
if{ afps_raw_3d pos_bit count explicit mods_flag )
atgh raw 3d pos axis bit_count minusl uy)
if{ atgh type="P TILE GRP && num ref entries| Rlsldx ]>1) {
atgh num ref idx_active_override flag u(l)
if{ atgh num _ref idx_active override flag)
atgh num ref idx_active minusl ue(v)
}
}
byte_alignment( )

}
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ref list struct( rlsldx ) { Descriptor

num ref entries[ rlsldx ] ue(v)

for(i=0;1<num ref entries rlsIdx [; i++) {

if{ asps_long term ref atlas frames flag)

st ref atlas frame flag[ rlsldx ][ 1] u(l)
if{ st ref atlas frame flag] rlsldx J[1]) {
abs_delta afoc st[ rlsldx [ 1] ue(v)
if( abs delta afoc st rlsldx J[1]>0)
strpf entry sign flag[ rlsldx ][] u(l)
} else
afoc Isb 1] rlsldx ][ 1] u(v)
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atlas tile group data unit() {

Descriptor

p=0

atgdu_patch mode[ p ]

ue(v)

while( atgdu patch mode[ p ] !=1 END && atgdu patch mode[p ] =P END }{

patch_information data( p, atgdu patch mode[p])

p-H-

atgdu patch mode[p]

ue(v)

}

AtgduTotalNumberOfPatches = p

byte_alignment( )

J
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patch information data ( patchldx, patchMode ) {

Descriptor

if{ atgh_type=SKIP TILE GR)

skip patch data unit( patchldx )

else iff atgh type==P TILE GR) {

if{ patchMode =P _SKIP)

skip patch data unit( patchldx )

else if{ patchMode ==P_MERGE )

merge patch data unit( patchldx )

else if{ patchMode ==P INTRA )

patch_data unit( patchldx )

else if{ patchMode ==P INTER )

inter patch data unit( patchldx )

else if{ patchMode ==P RAW)

raw_patch data unit( patchldx )

else if{ patchMode ==P EOM)

eom patch data_unit( patchldx )

else if{ atgh type==1 TILE GR) {

if{ patchMode =1 INTRA )

patch data unit( patchldx )

else if{ patchMode =1 RAW)

raw_patch data unit( patchldx )

else if{ patchMode =1 EOM )

eom_patch data unit( patchldx )
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patch data unit( patchldx ) { Descriptor
pdu 2d pos x| patchldx ] ue(v)
pdu 2d pos y[ patchldx ] ue(v)
pdu 2d size x minusl[ patchldx ] ue(v)
pdu 2d size y minus][ patchldx ] ue(v)
pdu 3d pos x[ patchldx ] u(v)
pdu_3d pos y[ patchldx ] u(v)
pdu_3d pos min 7] patchldx | u(v)
if( asps normal axis max delta value enabled flag)
pdu 3d pos delta max_z[ patchldx | u(v)
pdu_projection id[ patchldx ] u(v)
pdu_orientation_index[ patchldx | u(v)
if afps lod mode enabled flag ) {
pdu_lod enabled flag[ patchlndex ] u(l)
if( pdu_lod enabled flag[ patchlndex | >0) {
pdu_lod scale x minusl[ patchindex ] ue(v)
pdu_lod scale y[ patchindex | ue(v)
}
} u(v)
if{ asps_point local reconstruction enabled flag )
point local reconstruction data( patchldx )
}
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class VPCCAtlasRelationBox extends Box('vpcA') {
VPCCAtlasRelationRecord VPCCAtlas;
}

aligned(8) class VPCCAtlasRelationRecord {
bit(1) entry point flag;
unsigned int(8) num _atlas _data;
for (1=0; i<num _atlas_data; i++) {
unsigned int(8) atlas id;
unsigned int(8) num atlas tile groups;
for (7=0; j<num _atlas tile groups; j++) {
unsigned int(16) atlas tile group id,

unsigned int(8) num_vpec_component track groups;
for (k=0; k<num_vpcc_component track groups; k+t) {
unsigned int(32) vpec_component track group id;

unsigned int(8) num_vpce component tracks;

for (p=0; p<num_vpce_component_tracks; p++) {
unsigned int(32) vpcc_component track id;

}
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class VPCCGlobalAtlasInformationBox extends Box('vpcA') {
VPCCGlobalAtlasInformationRecord GlobalAtlas;
}

aligned(8) class VPCCGlobalAtlasInformationRecord {
unsigned int(8) num_vpee_tracks;
for (i=0; i<num_vpcc_tracks; i++) {
unsigned int(8) track id;
bit(1) entry point flag;
unsigned int(8) num_atlas_data;
for(j=0; j<mum_atlas data; j+) {
unsigned inf(8) atlas id;
unsigned inf(8) num atlas tile groups;
for (k=0; k<num _atlas tile groups; k++) {
unsigned int(16) atlas tile group id;

unsigned inf(8) num_vpce component track groups;
for (k=0; k<num_vpcc_component track groups; k++) {
unsigned int(32) vpec_component track group id;

unsigned int(8) num_vpce component tracks;
for (p=0; p<aum_vpcc_component tracks; p++) {
unsigned int(32) vpcc_component _track id,
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aligned(8) class DynamicAtlasRelationSampleGroupDescriptionEntry()

extends SampleGroupDescriptionEntry(‘dyar’) {
VPCCAtlasRelationBox();

)

aligned(8) class DynamicGlobal AtlasInformationSampleGroupDescriptionEntry()

extends SampleGroupDescriptionEntry(‘dyar’) {
VPCCGlobalAtlasinformationBox();

}
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V-PCC Item V-PCC Configuration |——— 47020
(item type: 'vper) | Item Property
47000 V-PCC unit header [—— 47030
Ttem Property
iref'pecg V-PCC unit item V-PCC unit header
(geometry) [tem Property
Configuration
Item Property
iref ‘peca’ V-PCC unit item V-PCC unit header
B attribute Item Prope;
47010 e i
Configuration
\ [tem Property
iref ‘peco’ V-PCC unit item V-PCC unit header
(occupancy) Item Property
Configuration
[tem Property
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FIG. 49

VPCCDecapsulator ISOBMFF VPCCBitstream VPCCEétjgreMDe
0. Input parameter sets (isobmff file)—» 1 i i i
|
| [
I decapsulatelSOMFﬂe I [ :
| (decoderParams) | | :
| [ [ |
" gf isom_openmpd) | | :
~ T fle | |
: create() ,: :
:<— ——————— wnteBltstream ———————— 1 :
| writeBitstream. mltlahze(wnteBltsIIeam) — :
:7 wntcBltsIIean}.writeHeader() —>: :
1 | |
b [y — | | |
< |
[<FrameCoun] e tiType =VES) | gtVpecVPSUni(i) | | |
1. Get VPS frgm Sample Entry I<_| : | |
|
gs isom get track from ﬁle(ﬁle,AD) i :
k] | |
| [ |
" Parse Track(twak) | | |
< | |
2, Writ i | >l |
Write VPS to VPCC bitstream i wnteB1tstreamer1teDa ) i |
[elseif unitType=AD)] I ] !
loop i i i |
[ ¥ numOfAtlasData ] — : [ :
3, Get VPCC Unif Header fom | getVipoe Headen(file, type), I I
Sample Entry | o | [ |
4, Wit VPCQ Upit Headerto | | . |
VPCC bitstream | writeBitstream. writeData(vpccUnitHeader) | |
5. Get VPCCAtlasRelation Info I ! I
from Sample Entry éetVPCCAtlasRelahonInfoO_I ! |
| parseVPCAtlasRelatlonBox() |
| |
6. Get VPCC ‘ongguration Info < ~fsRelafioninto *l = : :
from ample Entry ™ GogpsUmir) ! I
| IparseVPCCConﬁguratlonBox() |
| ! ! |
e ' : |
| spsUnit (ASPS, SEI) I |
7. Get Atlas Data from Sample ~~ » ' |
g8 | 1som | pet sample(file, type, mdex) : :
oo | |
' atlasData (AFPS, TSA) | :
[
8. parse Atlas Datp b_y Atlas Data parseAtlasData(AtlasDataID AtlasTlle GroupID) ' :
D o Tile Group ID L | !
[ ! |
9. Create SampleStreamNalUnit  Creafe SampleStreamNalUnit p load with I |
with matched Atlas Tile Group | <A_ISPS +AFPS+TSA+ | El | |
[
| I | |
! I | :
| writeBitstream writeData(vpecPayload) | |
10. Create a Atlas sub bitstream [ | - |
| writeBitstream.write(gofBinName) | |
| ! | I
| create() o |
- b1tsﬁeam _________ e 4
11. Decode Atlas sub-bitstream ' ! -
using VPCCdecoder ! { bitstream, 1n1t1ahze(decodenParam compredstreampath) I |
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V-PCC Component
Track Group
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V-PCC Track
Group
V-PCC Track 1
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(Atlas 1)
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sample entry type 'vpl'
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FIG. 33

scene_object_information( payloadSize ) { Descriptor
soi_cancel flag u(1)
soi_num_object updates ue(v)
if (soi_num_object updates>0) {
soi_simple objects_flag u(1)
if ( soi_simple objects flag=10) {
soi_object label present flag u(1)
soi_priority present flag u(l)
soi_object hidden present flag u(1)
soi_object_dependency present flag u(1)
soi_visibility cones present flag u(1)
soi_3d bounding box present flag u(1)
soi_collision shape present flag u(1)
soi_point style present flag u(1)
soi_material id present flag u(1)
soi_extension_present_flag u(1)
}
else {
soi_object label present flag=10
soi_priority present flag=0
soi_object hidden present flag=0
soi_object dependency present flag=0
soi_visibility cones present flag=0
soi_3d bounding box present flag=0
soi_collision shape present flag=0
s0i_point style present flag=0
soi_material id present flag=0
soi_extension present flag=0
}
if (soi_3d bounding box present flag) {
soi_3d bounding box_scale log2 u(5)
soi_3d bounding box_precision minus8 u(5)




FIG. 54

soi_log2 max object idx updated u(5)
if{ soi_object dependency present flag)
soi_log2 max_object dependency idx u(5)
for(i=0;1 <= soi_num_object updates; i++) {
soi_object idx[1] uv)
k=so0i_object idx[i]
soi_object cancel flag[k ] u(l)
ObjectTracked[ k ]=!pi_object cancel flag[k]]
if (!soi_object_cancel flag[k ]) {
if{ soi_object label present flag) {
soi_object label update flag[k] u(l)
if{ soi_object label update flag[k])
soi_object label idx[k ] ue(v)
}
if{ soi_priority present flag) {
soi_priority update flag[ k ] u(l)
if{ soi_priority update flag[k])
soi_priority value[ k ] u(4)
}
if( soi_object hidden present flag)
soi_object_hidden flag[k ] u(l)
if( soi_object dependency present flag) {
soi_object dependency update flag[ k ] u(l)
if (soi_object dependency update flag[ k ]) {
soi_object num_dependencies| k | u(4)
for(j=0;j <soi_object num_dependencies[ k ]; j++)
soi_object dependency idx[ k][] uv)
}
}
if{ soi_visibility cones present flag) {
soi_visibility cones update flag[ k | u(l)
if{ soi_visibility cones update flag[ k ]) {
soi_direction x[k ] fl(32)
soi_direction y[ k] f1(32)
soi_direction z[ k ] f1(32)
soi_angle[k ] fi(16)
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if( soi_3d bounding box present flag ) {

soi_3d_bounding box update flag[k ] u(l)
if( soi_3d bounding box update flag[k]) {
soi_3d_bounding box x[k] u(v)
soi_3d bounding box y[k] u(v)
soi_3d bounding box z[ k] u(v)
soi_3d bounding box_delta x[k] u(v)
soi_3d bounding box_delta y[k ] u(v)
soi_3d_bounding box delta z[ k ] u(v)
}
}
if{ soi_collision shape present flag) {
soi_collision shape update flag[k ] u(l)
if (soi_collision shape update flag[ k] ])
soi_collision_shape id[ k ] u(16)
}
if{ soi_point_style present flag) {
soi_point style update flag[k ] u(l)
if (soi_point_style update flag[ k] ]) {
soi_point_shape id[ k ] u(8)
soi_point size[k ] u(16)
}
}
if{ soi_material id present flag) {
soi_material id update flag[k] u(l)
if (soi_material id update flag[ k] ])
soi_material id[ k ] u(16)
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object label information ( payload size) { Descriptor
oli cancel flag u(1)
if ('oli_cancel flag) {
oli_label language present flag u(l)
if{ oli_label language present flag) {
while( 'byte_aligned())
oli_bit equal to_zero /* equal to 0 */ f1)
oli_label language st(v)
}
oli num label updates ue(v)
for(i=0;1<oli_num label updates ;it++) {
oli_label idx[i] ue(v)
oli_label cancel flag u(l)
LabelAssigned[ pi_label idx[ i] ]=!pi_label cancel flag
if (!oli_label cancel flag) {
while( !byte_aligned())
oli_bit equal to zero /* equal to 0 ¥/ f(1)
oli_label[ oli_label idx[i]] st(v)
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patch_information ( payload_size ) { Descriptor
pi_cancel flag u(l)
pi_num tile group updates ue(v)
if (pi_num _tile group updates >0 ) { ue(v)
pi_log2 max object idx tracked u(5)
pi_log2 max patch idx updated u(4)
}
for(1=0;1 <= pi_num_tile group updates; i++ ) {
pi_tile_group address|i] ue(v)
j=npi_tile group address[i]
pi_tile_group cancel flag[j] u(l)
pi_num_patch_updates[j ] ue(v)
for(k=0; k < pi_num patch updates| j ]; k++) {
pi_patch_idx[j ][k ] uv)
p=pi_patch_idx[j ][k ]
pi_patch_cancel flag[ j][p] u(l)
if( !pi_patch_cancel flag[j][p]) {
pi_patch number of objects minusI[j][p] ue(v)
m=pi_patch number of objects minusl[j][p]+1
for(n=0; n<m; nt+t+)
pi_patch_object idx[j][p][n] u(v)
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volumetric_rectangle information ( payload size ) { Descriptor
vri_cancel flag u(l)
vri_num_rectangles updates ue(v)
if (vri_num_rectangles updates >0 ) { ue(v)
vri log2 max object idx tracked u(5)
vri_log2 max rectangle idx updated u(4)
}
for(k=0;k < vri_num _rectangles updates]; k++) {
vri_rectangle idx[k ] u(v)
p=vri_rectangle idx[ k]
vri_rectangle _cancel flag[ p ] u(l)
if( !vri_rectangle cancel flag[p]) {
vri_bounding_box_update flag[ p ] u(l)
if( vri_bounding box update flag[p]) {
vri_bounding_box_top[p] u(v)
vri_bounding box left[ p] u(v)
vri_bounding box width[ p ] u(v)
vri_bounding box_height[ p ] u(v)
}
vri_rectangle number of objects minusi[p] ue(v)
m = vri_rectangle number of objects minusl[p]+1
for(n=0;n<m; nt++)
vri_rectangle object idx[p][n] u(v)
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FIG. 61

aligned(8) class 3DPoint() {
unsigned int(16) x;
unsigned inf(16) y;
unsigned int(16) z;
}
aligned(8) class CuboidRegionStruct() {
unsigned inf(16) cuboid_dx;
unsigned inf(16) cuboid_dy;
unsigned int(16) cuboid dz;
}
aligned(8) class 3DSpatialRegionStruct(dimensions_included flag) {
unsigned int(16) 3d_region id;
3DPoint anchor;
if (dimensions_included flag) {
CuboidRegionStruct();
}
}




FIG. 62

aligned(8) class VPCCSpatialRegionsBox extends FullBox('vpsr',0,0) {
unsigned int(16) num _regions;
for (i=0; 1 < num _regions; i++) {
3DSpatialRegionStruct(1);
LabelInfoStruct();
unsigned int(16) num _atlas;
for(m=0; m<num _atlas ; m++)

{
unsigned int(16) atlas id,

unsigned inf(16) num_region tile groups;
for (k=0; k <num _region tile_groups; k+t) {
unsigned inf(16) region tile group id;
unsigned inf(8) num _patch updates;
for (p=0; p <num patch updates; p+)
unsigned inf(16) patch id;

}
!
unsigned int(8) num track groups;
for (j=0; j <num track groups; j++) {
unsigned int(32) track_group id;
}
}

}

aligned(8) class LabellnfoStruct() {
unsigned int(16) label id;
string label language;
string label name;

)
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VPCCEncapsulator

ISOBMFF

ISOBMFF

0. Input : V-PCC Bitstream :_|
| createlSOMFile()
!

T
! addVpecTrack(AD)

il gf_isom_new_track0+:
ko
|

l'in File

gf_is'om_add_vpcc_sample_entryft'rack)
|

gl
addTimedMetaTrack(AD) 1|

:—gs_isom_new_mk()—ﬁ

1 1-1. Create a Timed-M
I inFile

|

|

e~ track—— ——

-
3. Get VPS info from Bitstream getSa%IE)ljStreamVpccUnit(VPS) |

——— bitstream _gethcIcBuffer(position)
Ke—————- sampleStreamVpecUnit

1 2. Create a Sample Entry

1 in V-PCC Track

4. Add VPS info to sample entry gf_isom'_set_vpcc_decoder_conﬁguat'ion
(tr{wk, sampleStreamVpecUnit) :

. —
3. Get AD Scene Object Info getSceneObjectInfo(AD)
from Bitstream 1o
|

. ]
5-1. Get AD Object Label Info ;
from Bifstream getObjectLabellnfo(AD)

|
i bitstream _gethcchuﬂ'er(position)
Ko sceneObjectInfo
|

e ObjectLlabeIInfo

|
I
I
|
i
I 1. Create a V-PCC Track :
[
I
I
|
[
[
[

etadata Track

—_—»]

—»




FIG. 64

|—| | I
5-1. Get AD Patch Information ghtPatchinformation(AD) | :
from Bitstream | |

{——bitsiream _gethcchuffer(position)—H
Kemmm - PatchInflormation ———————— ]
| |

l

| l
6. Add VPCCSpatialRegionsBox  of ison] set vpec_decoder_configurafion :
to sample entry Itmck, vpccspatialRegionBox): |
|

|

|

|

|—\ ' |
7. Get AD VPCC Unit Header Info get}ipchtheaderInfo(AD) |
| |

[
————bitstream_getVpccBuffer(position)

8. Add vpec unit header box

1o sample entry gf isom set vpec unit headeri

| (track, unitHeader) |
| |
9. Add NAL Units to Sample ! !



9. Add NaL Units to Sample

FIG. 65

loop
[ <gofSize]

|
|
i bitstream.get\llpccUnit(AD) —
K< — — — - SampleStreamNalUnit &ssnu - — ——— E

loop
[ <NalCount]

] |

) \ I
alt | i :
[if (nalType =NAL ASPS)] | |

:<— — — — - SampleStreamNalUnit &ssm - —— —— 4

- |
gs_isorln_set_vpcc_decoder_conﬁgpration :
______ (rack, smoASPS) |
[if (naiTypd =NAL ASPS)] ~ | 7
}— bitstream.getVpecBuffer() ———

k< — — — - SampleStreamNalUnit &ssm - — — — — -

. [
gs_ismp_set_vpcc_decoder_conﬁguration :
| (track, ssmuASPS) 1 [

10. Add dat to a Sample

L |
11. Add a Sample to VPCC Track of isom add_samplef(rack, sample)
| i

| Cpy |
12. Add data to a Sample (cample > data, (Ii_};najmicSpatialRegionInfo, sample -> size)

13. Add a Sample to Timed-
Metadata Trac

| gf isom sample new() 'i
:<———samp1e-———-:
memcpy(sdr@-ﬁata, nalUnit, samplé ->5ize)

] [

| I
I f isom_sample_new() |
<~ — — sample - — — — |

mem !

| |
gf isom add_sample(track, sample)
| I
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0. Input parameter sets (isobmff file)—= i

VPCCDecapsulator [SOBMFF VPCCBitstream VPCClz(i)tggeamDe

T I

| | |
I@apsulatzlSOMFﬂe I :
(decoderParams) | !

| | [
| gf isom_open(mpd) i :
AR fle I
: create() >
| |

:<— ——————— writcBitstIeam ———————— 4

S wnteBltslream writeHeade

| writeBitstream. m1t1ahze(wr1teB1tstrea.m) —>i

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| ! !
loop J ' ' : |
It | I I I
[ < FrameCount] g | ! '
[if (unitType = VPS)] | gethccVPSUmt(ﬁle) | ! '
1. Get VPS frgm Sample Entry | | : |
| I |
gs isom get track from ﬁle(ﬁl ,AD) : :
<k |
: Parse Track(trak) : : :
D | |
2. Write VPS to VPCC bitstream i rieBits treamlwrl teDatae) _'L i
lebeif(uilType=AD] R T |
' [ : [ |
3. Get VPCC Unit Header from ' getVpec Headen(file, type)| I I
Sample Entry e : | :
4. Write VPCC Unit Header to : I ,: :
VPCC bitstream | vriteBitstream.writelata(vpecUnitteader) | |
| 1 | |




7. Get Atlas Data from Sample

7-1. Get DynamicSpatialRegionSample

8. Parse Atias Data by Atlas Tile
Group ID

9. Create Sample StreamNalUnit
with matched Aflas Tile Group ID
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I I
< st ASPS, S |

gf_iéom _getsample(file, typeTiildex)
)
:<at1asData (AFPS, TSA) |

| |

gf isom get sample(file, type, index)
o !

DynamikSpatialRegionSample

[ [

et |

CreIM‘ampleSmmNalUnit payload with
" ASPS - AFPS+TSA+SEI

9, Create a Atlas sub-bitstream

11. Decode Atlas sub-bitstream
using VPCC decoder

writeBitstream writeData(vpecPayload)
|

writeBitstream write(gofBinName)

I
[
I
I
|
[
[
[
[
[
[
I
I
|
] |
: parseAtlasData( AtlasTileGroupID) :
I
I
|
[
[
[
I
1
I
|
|
[
|
|
[

K- bitstream - — — — ————— 4

| .
: bitstream.initialize(decoderParams.compressdstreamPath)
1
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FIG. 70
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Volumetric Video
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FIG. 73

S7300 ———

Encoding point cloud data

Y

S7310 ——

Encapsuating bitkneaalingnteintngquintatdoud data into file

Y

S7320 ———

Transmitting point cloud data




FIG. 74

STA00 ———

Receiving bitstream containing point cloud data

Y

S7410 —

Decapsuating point cloud data based on file

Y

S7420 — —

Decoding point cloud data




