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[=27]
vpee_unit( numBytesinVPCCUnit) { Descriptor
vpee unit_header()
ypec_unit_payload( )
while( more data in_ vpee unit )
trailing zero 8bits /* equal to 0x00 */ f8)
}
vpee unit_header( ) { Descriptor
vuh unit type u(s)
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 u(4)
vuh_atlas id u(6)
J
if( vuh unit type == VPCC AVD) {
vuh_attribute_index u(7)
vuh_attribute_partition_index u(5)
vuh map index u(4)
vuh auxiliary video flag u(l)
4 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_ [ 7bits u(17)
else
vuh_reserved zero 27hits u(27)
}
[%=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_bitstreamy( )
}
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vpee_parameter_set( ) {

Descriptor

profile_tier_level()

vps_vpee_parameter set id

u(4)

vps_atlas_count_minusl

u(6)

for(j=0;j < vps_atlas_count minusl + [; j++) {

vps_frame_width] j ]

u(16)

vps_frame height[ j |

vps_map_count_minus![ j]

if( vps_map_count_minus![j]>0)

vps_multiple_map_streams_present_flag[j ]

vps_map_absolute_coding_enabled flag[ j][0]=1

for(i=1;1<=vps_map_count minusl[] J;it++) {

if{ vps_multiple_map_streams_present flag[j])

vps_map_absolute coding enabled flag[j][i ]

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 ][ 1]

ue(v)

else

vps_map_predictor_index diff j][1] =0

}

vps_auxiliary video present flag[j ]

occupancy_information( j )

geometry information( j )

attribute_information( j )

!
5

vps_extension present flag

if(vps_extension_present_flag) {

vps_extension_length minusl

for(j=0;] <vps_exlension_length minusl + 1;j++) {

vps_extension_data_byte

—

}

byte_alignment( )
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sample stream nal_header() { Descriptor
ssvh_unit size precision bytes minusl u3)
ssvh_reserved zero Sbits u($)

j

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; i < NumBytesInNalUnit; i++)

1bsp_byte[ NumBylesInRbspt | b(8)

j

nal unit header( ) { Descriptor
nal forbidden zero bit (1)
nal_unit_type u(6)
nal_layer id u(6)
nal_temporal id plus] u(3)

PCT/KR2021/004045
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atlas_sequence parameter set rbsp( ) { 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;i<asps num ref atlas frame lists in asps; i++)

tef list struet(1)

asps use eight orientations_flag (1)
asps_extended_projection_enabled flag (1)
asps_normal axis limits quantization enabled flag (1)
asps_normal_axis max_delta value_enabled flag w(1)
asps_remove _duplicate_point_enabled flag u(1)
asps_pixel deinterlcaving enabled flag u(l)
asps_patch precedence order flag w(1)
asps_patch size quantizer present flag u(1)
asps_raw _patch enabled flag (1)
asps_eom patch enabled flag u(l)
if (asps_raw patch enzbled flag | asps_eom patch enabled flag)

asps_auxiliary video enabled flag (1)
asps_point_local reconstruction enabled flag u(l)
asps_map_count_minus! u(4)

if( asps_pixel deinterleaving enabled flag )

for(j=0; j <=asps_map count minusl; j++)

asps_pixel deinterleaving map flag[j ] w(l)
if( asps_com patch enabled flag && asps map count minusl ==0)

asps_eom_fix_bit_count_minus] u(4)

if{ asps_point_local reconstruction_enabled flag )

asps_point_local reconstruction_information( asps_map count minusl )

if{ asps_pixel deinterleaving enabled flag || asps point local reconstruction enabled flag)
asps_surface_thickness minus1 u(8)
asps_vui_parameters_present flag (1)
ifl asps_vui_parameters present flag )
vui_parameters( )
asps_extension_flag (1)

if( asps_extension flag)
while( more_rbsp_data( ) )
asps_extension_data_flag (1)

tbsp trailing bits( )
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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 ()
afps num ref idx default active minus! ug(v)
afps_additional It afoc Ish len ue(v)
afps _3d_pos x_bit_count minusl u($)
afps_3d_pos_y bit_count minus! u(5)
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_com max_bit count minus] u4)
}
afps_raw 3d pos bit count explicit mode flag u(l)
atps_fixed camera_model flag u(l)
afps_extension_flag u(l)
if{ afps_extension flag)

while( more_thsp data( })

afps_extension_data flag u(l)

thsp_trailing_ bits()

—_—
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atlas frame tile information( ) { Descriptor
afti_single tile in atlas frame flag u(l)
iff lafti_single tile in atlas frame flag) {
afti_uniform tile spacing flag u(l)
if{ afti_uniform tile spacing flag ) {
afti_tile cols width minus| ue(v)
afti_tile rows_height minusl ue(v)
 else {
afti num tile columns minus! ue(v)
afti num tile rows minus! ue(v)
for(i=0;1<afti_num tilc columns minusl; i++)
afti tile column width minusl[i ] ue(v)
for(1=0;1<afti num tile rows minusl; i++)
afti tile row height minus!|i ] ue(v)
}
afti single tile per tile group flag u(l)
iff lafti_single tile per tile group flag) {
afti num _tile groups in atlas frame minusl ue(v)
for(1=0;i<afti_num file groups in atlas frame minusl + [; i++) {
if(i>0)
afti top left tile idx[1] u(v)
afti_bottom right tile idx_delta[ ] u(v)
}
}
afti_signalled tile group id flag u(l)
iff 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 + [; i++)
afti tile group id[i] u(v)
}
}
}
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atlas_adaptation parameter set rbsp() { 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_tbsp data())
aaps_extension data flag u(l)
rhsp_trailing_bits( )
}
[%=38]
atlas_camera_parameters() { Descriptor
acp_camera_model u(8)
if( acp camera model = 1) {
acp scale_enabled flag u(1)
acp_offset_cnabled flag u(1)
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_rofation_gx i(16)
acp_rotation_qy i(16)
acp_rotation gz i(16)
}
}
}
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atlas tile group layer rbsp() { Deseriptor
atlas_tile_group_header()
if{ atgh_type != SKIP_TILE GRP)
atlas tile group data unit()
rbep_trailing bits( }
}
atlas_tile_group_hcader( ) { Descriptor
atgh atlas frame parameter set id ue(v)
algh atlas adaptation_parameter set_id ue(v)
atgh address u(y)
aigh_type e(v)
if{ afps output flag present flag)
atgh_atlas_output_flag u(l)
aigh atlas frm order cnt Isb u(v)
if( asps_num ref atlas frame lists in asps>0)
atgh_ref atlas frame list sps flag u(l)
if{ atgh ref atlas frame list sps flag==0)
ref list_struct( asps_num_ref atlas_frame_lists_in_asps )
else if{ asps num ref aflas frame lists in asps>1)
atgh_ref atlas_frame_list idx u(v)
for( j =0; j < NumLtrAtlasFrmEntries; j++) {
atgh_additional afoc_Isb_present flagl | ] 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 7z quantizer u(d)
iff asps_normal_axis_max_delta_value_enabled_flag )
atgh_pos_delta_max_z_quantizer u(S)
}
if{ asps_patch size_quantizer present flag ) {
atgh patch size x_info_quantizer u(3)
atgh patch size y info quantizer u(3)
|
if{ afps_raw_3d_pos_bit count explicit mode flag )
atgh raw 3d pos axis bit count minusl u(v)
if{ atgh_type ==P_TILE_GRP && num_ref_entries| Rlsldx ] > [ } {
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(1=0;1<num ref entries[ rlsIdx J; i++ ) {
if( asps_long term ref atlas frames flag )
st ref atlas frame flag[ rlsldx ][ 1] u(l)
if{ st ref atlas frame flag[ rlsIdx J[1]) {
abs_delta afoc st rlsldx ][ 1] ue(v)
if{ abs_delta_afoc st[ rlsldx ][i]>0)
strpf entry sign flag[ rlsldx ][ 1] u(l)
| else
afoc_Isb I rlsldx ][ 1] uv)
j
}
541]
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++

atgdu patch_mode[ p ]

e(v)

}

AtgduTotalNumberOfPatches = p

byte_alignment( )
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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 iff atgh type==1 TILE GR) {

iff patchMode ==1 INTRA )

pateh_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_minus![ patchldx ] ue(v)
pdu 2d size y minus|| patchld ] ue(v)
pdu 3d pos x[ patchldx | u(v)
pdu_3d pos_ y[ patchldx ] u(v)
pdu_3d_pos_min_7[ patchldx ] u(v)
iff asps normal axis max delta value enabled flag )
pdu_3d pos_delta max_z[ patchldx ] u(v)
pdu_projection_id[ patchldx | ufv)
pdu_orientation_index| patchldx ] u(v)
iff afps_lod mode enabled flag) {
pdu_lod enabled flag[ patchIndex | ul)
if( pdu_lod enabled flag[ patchIndex ]>0) {
pdu_lod scale x_minus]|[ patchlndex ] ue(v)
pdu_lod scale y[ patchlndex | ue(v)
j
} ufv)

if{ asps_point_local reconstruction enabled flag)

point_local reconstruction data( patchldx )
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[44]

class VPCCAtlasRelationBox extends Box('vpcA') {
VPCCAtlasRelationRecord VPCCAtlas;
}

aligned(8) class VPCCAtlasRelationRecord {
bit(1) entry point flag;
unsigned int(8) num_atlas_data;
for (i=0; i<num _aflas_data; i++) {
unsigned int(8) atlas id;
unsigned int(8) num atlas tile groups;
for (j=0; j<num_atlas_tile_groups; j++) {
unsigned int(16) atlas tile group id;
}

unsigned int(8) num_vpcc_component_track groups;
for (k=0; k<num_vpce_component track groups; k++) {
unsigned int(32) vpec_component track group id;
unsigned int(8) num_vpce component tracks;
for (p=0; p<num_vpcc_component_tracks; pt+) {
unsigned int(32) vpec_component track id;
t

j

[.45]

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

aligned(8) class VPCCGlobalAtlasInformationRecord {
unsigned int(8) num_vpec_tracks;
for (1=0; i<num_vpce tracks; i++) {
unsigned int(8) track_id;
bit(1) entry_point flag;
unsigned int(8) num atlas data;
for(j=0; j<num _atlas data; j++) {
unsigned int(8) atlas_id,
unsigned int(8) num_atlas tile_groups;
for (k=0; k<num_atlas tile groups; k++) {
unsigned int(16) atlas_tile group id;

unsigned int(8) num_vpec_component track groups;
for (k=0; k<num_vpec_component track_groups; k++) {
unsigned int(32) vpee_component track group id;

unsigned int(8) num_vpce_component _tracks;
for (p=0; p<num_vpce_component_tracks; pt) {
unsigned int(32) vpee_component track id;

——

—
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aligned(8) class DynamicAtlasRelationSampleGroupDescriptionEntry()
extends SampleGroupDescriptionEntry(‘dyar’) {
VPCCAtlasRelationBox();
J
aligned(8) class DynamicGlobalAtlasInformationSampleGroupDescriptionEntry()
extends SampleGroupDescriptionEntry(‘dyar’) {
VPCCGlobalAtlasInformationBox();
}
[547]
V-PCC Ttem V-PCC Configuration |——— 47020
(item type: 'vpei') Ttem Property
47000 V-PCC unit header [~ 47030
Item Property
iref ‘pecg’ V-PCC unit item V-PCC unit header
(geometry) Item Propetty
Configuration
Ttem Property
iref peca V-PCC unit item V-PCC unit header
(attribute) Item Property
47010 1
Configuration
\ Item Property
iref peco! V-PCC unit item V-PCC unit header
(occupancy) Item Property
Configuration
Item Propetty
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VPCCDecapsulator ISOBMFF VPCCBitstream VPCCEéﬁgmee
0. Input parameter sets (isobmfT file)—» i i 1 i
| I I I
I dechpsulatelSOMFile 1 1 |
| (decoderParams) | ! :
\ I | I
™
| gf isom_open(mp4) | } :
S file 1‘ :
; create() } :
‘L<— ——————— WriteBi:tstream ———————— 1 !
i— writeBitstream‘initiz:lize(writeBitstream) —>i !
— writeBitstream.writeHeader() —— :
Il | | Il
loop | | | |
— |t ! ! I I
[ < FrameCount] % [ | ! !
[if (unitType == VPS)]! - getVpecVPSUni(file) | } '
1. Get VPS frgm Sample Entry e : | :
\ I I
[ — \
gs_isom_gel_track_[rom_file((ile,AD) } :
< — ——track - —— — | |
\ I \ I
.
} Parse Track(trak) | | :
A : :
2. Write VPS to| VPCC bitstream ‘ — — ‘ !
} wmeB1tstream£vr|teData(vps) i :
leleififType=AD)] T T !
loop i | }‘ :
[ ¥ mumOfAtlasData ] — : 1‘ I
3. Get VPCC Uni{ Header from | getVpee Header(file, type): I :
Sample Entry | I } I
4. Write VPCQ Uit Headerto | | o |
PLC bitstream | writeBitstream.writeData(vpecUnitHeader) | !
5. Get VPCCAtlagRelation Info | } |
frgm ample Entry éetVPCCAtlasRclatimﬂnfod_\ i :
\ iparse VPCAtlasRelationBox() I
| | 1 |
6. Get VPCC (onfiguration Tnfo K—Qg@aamhqu—*‘JI ! !
frqm Bample Entry [ : " i I
| GetSPSUnit) parseVPCCConfigurtionBox() |
: ~ | |
I
~~~~~~~~~~ I
‘K spsUnit (ASPS, SEI) | I I
7. Get Atlas Dpta from Sample = ‘ I
gs_isom_get sample(file, type, index) } :
e J ! I
ﬁﬂasnata (AFPS, TSA) | | !
1 i I |
8. parse Atlas Dt b_ Atlas Data parseAtlasData(AtlasDatalD, AtlasTile GroupID) } I
1D o1 Tile Group ID e : } :
9, Create SampleredmNalUnit  Creqe SatpleSreamNalUnit payload with ! :
i ile Gr I ASPS+AFPS + TSA + SEI !
with matched Atlas [[ile Group } < | J‘ :
\ : ! I
T | | :
1 ! - I
| writeBitstream,writeData(vpccPayload) | !
10. Create a Atlas sub bitstream I | ]‘ I
} writeBitstream. write(gofBinName) | :
| ¢ | |
| credte() | |
Ke———————- bitstteam - — — — — — — — — b -
1. Decode Atlas sub-bitstream } ! 1 !
using VPCCdecoder | bitstream.initialize(dec0denIPaxam.compredstreampath) } I
L 1
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V-PCC Component
Track Group
- |
| V-PCC Component | |
i Track (OVD) i
| |
? Tfrack | V-PCC Component | |
V-PCC Track elerence_— Track (GVD) |
Group } }
T | V-PCC Component | |
1 V-PCC Track | | Track (AVD) 1
} sample entry type 'vpl' l l
| (Aflsl) |+ -
|
i V-PCCTrack2 | q
! sample entry type 'vpl' |
; (Atlas 2 / Atlas 3) V-PCC Component |
L e Track (OVD) }
|
V-PCC Component i
Track (GVD) }
V-PCC Component i
Track (AVD) !
|
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scene_object_information( payloadSize ) { Descriptor
soi_cancel flag u(l)
soi_num_object updates ue(v)
if ( soi_num_object updates >0 ) {
soi_simple objects flag u(l)
if (soi_simple objects flag==10) {
soi_object label present flag u(l)
soi_priority present flag u(l)
soi_object_hidden present flag u(1)
soi_object_dependency present flag u(l)
soi_visibility cones present flag u(l)
soi_3d_bounding_box_present flag u(l)
soi_collision_shape present flag u(l)
soi_point_style present flag u(l)
soi_material_id_present flag u(l)
soi_extension_present flag u(l)
§
else {
soi_object label present flag=0
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
soi_point_style present_flag=0
soi_material id present flag=10
soi_extension_present flag =10
}
if (soi_3d bounding box_present flag) {
soi_3d_bounding_box_scale log2 u(s)
soi_3d_bounding_box_precision_minus8 u(s)

—
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s0i_log2 max object idx_updated u(5)
if( soi_object dependency present flag )
soi_log2 max object dependency idx u(5)
for(i=0;i <= soi_num_object updates; i++) {
soi_object idx[i] u(v)
k=soi_object idx[ 1]
soi_object cancel flag k ] u(l)
ObjectTracked[ k ]=1pi_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; j++)
soi_object dependency idx[k][j] u(v)
;
}
if( soi_visibility_cones present flag ) {
soi_visibility cones update flag[ k| w(l)
if{ soi_visibility_cones_update_flag[ k ]) {
soi_direction x[ k] fi(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] w(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 7[ 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] uv)
}
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] u8)
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(l)
if (Toli_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 */ f(1)
oli_label language st(v)
i
oli_num_label updates ue(v)
for(i—0;i<oli num label updates ; i++) {
oli_label idx[ 1] ue(v)
oli_label_cancel flag u(l)
LabelAssigned| pi_label idx[ i] | = !pi_label cancel flag
if (loli_label cancel flag) {
while( lbyte 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 ve(v)
if (pi_num tile group updates>0) { ue(v)
pi_log2 max_object idx tracked u(s)
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[1]
pi_tile_group cancel flag[ | ] 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 minusl[j][p] ue(v)
m=pi_patch number of objects minusi[j][p]+!
for(n=0;n<m;nt++)
pi_patch object idx[j][p][n] uv)

——
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volumetric_rectangle_information ( payload size ) §

Descriptor

vri_cancel flag

u(l)

vri_num_rectangles_updates

ue(v)

if (vei_num_rectangles updates >0 ) {

ue(v)

vti_log2_max_object_idx_tracked

ui)

vii_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( tvri_rectangle cancel flag[p]) 4

vii_bounding box_update_flag[ p ]

u(l)

if( vri_bounding_box_update flag[p]) {

vri_bounding_box_top|[ p |

u(v)

vri_bounding box_Ieft[ p ]

u(v)

vri_bounding_box_width[ p ]

u(v)

vri_bounding_box_height[ p |

u(v)

}

vri_rectangle number_of objects minus![ p ]

ue(v)

m=vri_rectangle number of objects minusl[p]+1

for(n=0; n<m;n++)

vri_rectangle_object idx[ p][n]

u(v)
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aligned(8) class 3DPoint() {
unsigned int(16) x;
unsigned int(16) y;
unsigned int(16) z;

}

aligned(8) class CuboidRegionStruct() {
unsigned int(16) cuboid dx;
unsigned int(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();

}

}
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aligned(8) class VPCCSpatialRegionsBox extends FulBox(‘vpst',0,0) {
unsigned int(16) num_regions;
for (i=0; i <num_regions; i++) {
3DSpatialRegionStruct(1);
LabellnfoStruct();

unsigned int(16) num_atlas;
for(m=0; m<num _atlas ; m++)
{

unsigned int(16) atlas_id;

unsigned int(16) num _region tile groups;
for (k=0; k <num _region tile groups; k++) {
unsigned int(16) region tile group id;
unsigned int(8) num_patch updates;
for (p=0; p <num_patch_updates; p++)
unsigned int(16) pateh 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 ISOBMFE
i i
I
0. Input : V-PCC Bitstream 1 I
! createlSOMFile) :
I
I
I

]

I'in File
—gf isom new track()-s1

|<————track—————:

I I
—

of isom add vpee sample entry(track) .
! 1 I-1. Create a Timed-Metadata Track

1 in File i

i
I
I
;
i I
I addVpecTrack(AD) I 1. Creaie a V-PCC Track |
I
I
I
I
I
I
I
I

(g
addTimedMetaTrack(AD)
I

:—gs_isom_new_track()

L
€ ———frack———

Ly

2. Create a Sample Entry
in V-PCC Track

I
I

I

I

I

I

I

I

i

— |

3. Get VPS info from Bitstream getSa:mpleStreamVpccUnit(\’PS) :
Le] | !

:—bitstream _gethcchuffer(position')—H
:< ~~~~~~ sampleStreamVpeeUnit — — — — — — —:

R T T

4. Add VPS info to sample entry of isom_set_vpce_decoder_configuration :

(Ir?ck, sampleStreamVpeeUnif) : :
|
|
I
I
|

I
) — i
3. Get AD Scene Object Info getSeeneObjectlnfo(AD) |
from Bitstrcam | !
'ﬁbitstream )gethcchuffer(position) —»:
Kemmmmm sceneObjectlnfo - — — — ———— 4
. ] I '
5-1. Get AD Object Label Info geiObjeciLabellnfo(AD) I :
from Bitstream o | |
: bitstream _gethcchuffsr(position') —»:
Koo ObjectLabellnfo - - = — = ——— .
I | '
T 64]
[ I '
5-1, Get AD Patch Information gktPatchlnformation(AD) : :
from Bitstream : :

I————bitstream_getVpeeBuffer{position) ————1
e ——— Patchlnformation - — — ————— ]
I

|
| |
| |

to sample entry i

6. Add VPCCSpatialRegionsBox gfjson‘ set vpee decoder configurafion
\(track, vpccspatialRegionBox):

‘ . |
7.Get AD VPCC Unit Header Info~ 2etpocUnitHeaderln'o(AD) |
|

I I
——bitstream_getVpeeBufferiposition) |
‘,{ 777777777 uniffleader - — —— ———— - 4
ﬁ; ;dn(li \lfscecmumt header box of isom_set_vpce_unit_header!
pieentry (track, unitHeader)

| |
| :
9. Add NAL Units to Sample ! |



54/61

WO 2021/206365 PCT/KR2021/004045

[5=65]

9. Add NaL Units to Sample I |

loop bitstreamget\l7pccUmt(AD) —
[ <gofSize] :<— —-———- SampleStreamNalUnit &ssnu - — ——— f}
X : I

loop alt i i }

[ <NalCount] [f(alypd —NAL ASPS)] | !

:<— — — —- SampleStreamNalUnit &ssnu - — — — —
gs_isom_set_vpcc_decoder_conﬁgpratlon

L (chemd®S) 1 ____

[if (elTypd==NAL_ASPS)] | R

: bitstrearn. getVpecBuffer() —————

i< — — — - SampleStreamNalUnit &ssnu - — — — —

-

[
gs_iso_set_vpee_decoder_configuration }
| (track, ssnuASPS) 1 \

e

) .
1 gf isom sample new() 1
K— — —sample - —— — 1'
I

10. Add dat to a Sample memcpy(sm&data, nalUnit,sampl} ->size)
[ I

r )
1. Add 2 Sample to VPCC Treck  of igom add_sample(irack, sample)
| |

I I
'~—>|
| gf isom sample new() |
I<———salmple-———-:
I
| memepy I
12, Add data to a Sample (sample -> data, dynamicSpatialRegionInfo, sample -> size)

13. Add a Sample to Timed- I ——
Metadata Track of isom_add_sample(track, sample)
| |
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VPCCDecapsulator ISOBMFF VPCCBitstream VPCC]CSétgterreamDe

0. Input parameter sets (isobmff file)—» i i i
I

[ I
| dechpsulatelSOMFile 1 I
} (decoderParams) : :
\ I I

™
| of isom open(mp4) | :
N fle |
; create() |
1 |
Ke——————- writeBitstream - — — — ———— 4

I
—— writeBitstream. writel leader()
}

1 |
writeBitstream.initialize(writeBitstream) —>1
I
I

loop J

[ < FrameCount]
1. Get VPS fir

alt !
li

m Sample Entry !

|
|
I
i [ !
f (unitType == VPS)]! getVpecVPSUnit(file) :

K= — ——track- —— —
[ I
| Passe Track(trak) |
K————vps—————l

i
I
I
I
I
I
gs_isom_get track_from _file(file,AD) :
I
I
I
I
I
I
I
|

2. Write VPS fo VPCC bitstream ~~ + — —
} writeBitstream. writeData(vpc) !
I[else if (unitType == K‘IT)]_ _________ oo ]

— : |

3. Get VPCC Unit Header from " getVpee Header(file, type)! :

Sample Entry ] : |

4. Write VPCC Unit Header to } I I

PCC bitstream | wiiteBitstream writelata(vpocUnitHeader) |

! | |

%67]
\ | I |
ﬁ spsUnit (ASPS, SEI) : [
7. Get Atlas Data from Sample = I :
of isom_get_sample(file, type, index) : |
| I I
77777777777 I
SlasDaia (AT75,754) | ! I
T !
7-1. Get DynamicSpatialRegionSample of isom get sample(file, type, index) : :
S : :
DynamikSpatialRegionSample : |
I I | !
. . i | |
8. Parse Atias Data by Atlas Til I parse AtlasData( AtlasTileGroupID) : l
Group ID I X | |
m | | |
b H I

9;lgreatf iagill SlrﬁmgglUm][D Create SampleStreamNalUnit payload with I :
with malched Aylas e Group ASPS - AFPS + TSA + SEI | !
il I ! l
f I
I I : I
: writeBitstream writeData(vpecPayload) | :
9. Create a Atlas sub-bitstream — . — : I
: writeBitstream write(gofBinName) | :
| ; > I
I crcale) | |
P R bitstream - — — — — — — — — 4 |
11. Decode Atlas sub-bifstream | ; :
using VPCC decoder : bitstream. initialize(decoderParams.compressdstreamPath) |
1 1 1
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‘ ftyp ’ { moov ( mdat
70000~ trak- | 2D video coded
H o - altribute
(attribute) bitstream
00—~ k.2 | 2D ideocoded
— - geome
(occupancy) bitstrsafl}ll
70020~  trak-3 2D0§icde;)% [clgded
— = U
{geometry) bitstreamy
00301 twak-4 | Atlas
(V3Ctrack) bitstream

70040
au

70050
NN

70060
)

70070
NI
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Volumetric Video
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