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Abstract
During the 128th meeting there was a lot of discussion on how to annotate, label, and add properties to patches or volumetric rectangles. This contribution attempts doing so through a family of SEI messages, referred to as the Object annotation SEI messages. This family of SEI messages could be easily extended in the future with new properties or functionality if so desired. These SEI messages completely replace the currently defined volumetric tiling information SEI message that is already defined in the DIS version of V-PCC since they provided similar and extend upon that functionality.
Objects and their handling in V-PCC: Problem Statement
In V-PCC and possible other extensions of the volumetric specification that is currently being defined by the MPEG 3DG group it is highly desirable to be able to annotate each region of the volumetric bistream, i.e. the patches or groups of patches that are identified using a "rectangular" shaped volumetric rectangle, with different information. This process may include whether these elements are associated with a particular object (likely an object in the physical/world space) and certain properties that could be useful for their extraction and rendering. Such information may include labeling of objects, the size and shape of the points that correspond to the object, whether the object is visible or not, visibility cone information, material ids, and collision information, among others. Such relationships can be seen in Figure 1, where it is apparent that the relationships are similar to the ones encountered in "relational databases".

[image: ] 
[bookmark: _Ref28857668]Figure 1. Relationships between objects and V-PCC elements (patches and Volumetric 2D rectangles)
It should be obvious that the most important structure is the one defining the objects. Such objects may correspond to "real", i.e. physical, objects within a scene, or even conceptual objects that may relate to physical or other properties. Ideally, we may wish to associate each such object with different parameters, or properties, which may also correspond to information provided during the creation or editing process of the point cloud, scene graph, etc. It is quite possible also that some objects may relate to one another and in some cases an object could be part of another object (e.g. we may have defined an object "man" or "woman", and other objects that correspond to "body", "head", "torso", "left hand", "right leg" etc). 
It would appear that controlling information in relationship to the "objects" would most likely be the most desirable approach when designing the appropriate SEI messages. An object could be persistent in time and could also be updated at any time/frame while the associated information may persist from that point onward. Multiple patches or 2D volumetric rectangles, which can contain themselves multiple patches, could be associated with a single object, but there may be a desire to also associate the same patch or 2D volumetric rectangles with multiple objects. Such relationships could persist or also need to change in time because objects may move or their placement in the atlas may have changed. 
Such requirements would likely have an impact on the design of such SEI messages, or more appropriately the SEI message family that could be designed for such applications. This document provides a proposed solution of how to achieve such a design. 
Design process of SEI message/SEI message family for volumetric annotation
To design such an SEI it is first important to identify what types of information may require their own list that could contain multiple elements and may need to be "adjusted" in time. In particular, we see the following elements requiring separate tables:
a) Objects
b) Labels
c) Patches (separated according to V-PCC tiles)
d) Volumetric rectangles (corresponding to 2D rectangular regions on the "atlas")
It was commented that it would be desirable to have all of these in separate SEI messages instead of assigning all of them in a single SEI message. Furthermore, it was desirable to have a case where "simplified" objects are supported, without the need to manage any additional information. Given that, we propose the following SEI messages to be introduced:
a) Scene object information 
b) Object Label information
c) Patch information
d) Volumetric rectangle information
The syntax of these SEI messages is presented below: 
Scene Object information SEI message syntax
	scene_object_information( payloadSize ) {
	

		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 == 0) {
	

				soi_object_label_present_flag
	u(1)

				soi_priority_present_flag
	u(1)

				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 = 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 = 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)

			}
	

			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; i  <=  soi_num_object_updates; i++ ) {
	

				soi_object_idx[ i ]
	u(v)

				k = soi_object_idx[ i ]
	

				soi_object_cancel_flag[ k ]
	u(1)

				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(1)

						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(1)

						if( soi_priority_update_flag[ k ] )
	

							soi_priority_value[ k ]
	u(4)

					}
	

					if( soi_object_hidden_present_flag )
	

						soi_object_hidden_flag[ k ]
	u(1)

					if( soi_object_dependency_present_flag ) {
	

						soi_object_dependency_update_flag[ k ]
	u(1)

						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 ] [ j ]
	u(v)

						}
	

					}
	

					if( soi_visibility_cones_present_flag ) {
	

						soi_visibility_cones _update_flag[ k ]
	u(1)

						if( soi_visibility_cones_update_flag[ k ]) {
	

							soi_direction_x[ k ]
	u(32)

							soi_direction_y[ k ]
	u(32)

							soi_direction_z[ k ]
	u(32)

							soi_angle[ k ]
	u(16)

						}
	

					}
	

					if( soi_3d_bounding_box_present_flag ) {
	

						soi_3d_bounding_box_update_flag[ k ]
	u(1)

						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(1)

						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(1)

						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(1)

						if (soi_material_id_update_flag[ k] ])
	

							soi_material_id[ k ]
	u(16)

					}
	

				}
	

			}
	

		}
	

	}
	



Object label information SEI message syntax
	object_label_information ( payload_size) {
	Descriptor

		oli_cancel_flag
	u(1)

		if (!oli_cancel_flag) {
	

			oli_label_language_present_flag
	u(1)

			if( oli_label_language_present_flag ) {
	

				while( !byte_aligned( ) )
	

					oli_bit_equal_to_zero /* equal to 0 */
	f(1)

				oli_label_language
	st(v)

			}
	

			oli_num_label_updates
	ue(v)

			for( i = 0; i < oli_num_label_updates ; i++ ) {
	

				oli_label_idx[ i ]
	ue(v)

				oli_label_cancel_flag
	u(1)

				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)

				}
	

			}
	

		}
	

	}
	



Patch information SEI message syntax
	patch_information ( payload_size ) {
	Descriptor

		pi_cancel_flag
	u(1)

		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( i = 0; i  <=  pi_num_tile_group_updates; i++ ) {
	

			pi_tile_group_address[ i ]
	ue(v)

			j = pi_tile_group_address[ i ]
	

			pi_tile_group_cancel_flag[ j ]
	u(1)

			pi_num_patch_updates[ j ]
	ue(v)

			for( k = 0; k  <  pi_num_patch_updates[ j ]; k++ ) {
	

				pi_patch_idx[ j ][ k ]
	u(v)

				p = pi_patch_idx[ j ][ k ]
	

				pi_patch_cancel_flag[ j ][ p ]
	u(1)

				if( !pi_patch_cancel_flag[ j ][ p ] ) {
	

					pi_patch_number_of_objects_minus1[ j ][ p ]
	ue(v)

					m = pi_patch_number_of_objects_minus1[ j ][ p ] + 1
	

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

						pi_patch_object_idx[ j ][ p ][ n ]
	u(v)

				}
	

			}
	

		}
	

	}
	


Volumetric rectangle information SEI message syntax
	volumetric_rectangle_information ( payload_size ) {
	Descriptor

		vri_cancel_flag
	u(1)

		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(1)

			if( !vri_rectangle_cancel_flag[ p ] ) {
	

				vri_bounding_box_update_flag[ p ]
	u(1)

				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_minus1[ p ]
	ue(v)

				m = vri_rectangle_number_of_objects_minus1[ p ] + 1
	

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

					vri_rectangle_object_idx[ p ][ n ]
	u(v)

			}
	

		}
	

	}
	



The proposed semantics for these syntax tables are as follows:
Scene Object information SEI message semantics
This SEI message defines a set of objects that may be present in a volumetric scene, and optionally assigns different properties to these objects. These objects could then potentially be associated with different types of information, including patches and 2D volumetric rectangles that may be defined using the patch information and volumetric rectangle information SEI messages. 
The persistence scope for this SEI message is the remainder of the bitstream or until a new scene object information SEI message is encountered. Only the corresponding parameters specified in the SEI message shall be updated. Previously defined parameters from an earlier SEI message shall persist if not modified and if the value of soi_cancel_flag is not equal to 1. 
In default visibility cone, soi_direction_x, soi_direction_y, soi_direction_z equal to UINT32_MAX, and soi_angle equals to UINT16_MAX
soi_cancel_flag equal to 1 indicates that the scene object information SEI message cancels the persistence of any previous scene object information SEI message in output order..
soi_num_object_updates indicates the number of objects that are to be updated by the current SEI.
soi_simple_objects_flag equal to 1 indicates that no additional information for an updated or newly introduced object will be signalled. soi_simple_objects_flag equal to 0 indicates that additional information for an updated or newly introduced object may be signalled.
soi_object_label_present_flag equal to 1 indicates that object label information is present in the current scene object information SEI message. soi_object_label_present_flag equal to 0 indicates that object label information is not present.
soi_priority_present_flag equal to 1 indicates that priority information is present in the current scene object information SEI message. soi_priority_present_flag equal to 0 indicates that priority information is not present.
soi_object_hidden_present_flag equal to 1 indicates that hidden object information is present in the current scene object information SEI message. soi_object_hidden_present_flag equal to 0 indicates that hidden object information is not present.
soi_object_dependency_present_flag equal to 1 indicates that object dependency information is present in the current scene object information SEI message. soi_object_dependency_present_flag equal to 0 indicates that object dependency information is not present.
soi_visibility_cones_present_flag equal to 1 indicates that visibility cones information is present in the current scene object information SEI message. soi_visibility_cones_present_flag equal to 0 indicates that visibility cones information is not present.
soi_3d_bounding_box_present_flag equal to 1 indicates that 3D bounding box information is present in the current scene object information SEI message. soi_3d_bounding_box_present_flag equal to 0 indicates that 3D bounding box information is not present.
soi_collision_shape_present_flag equal to 1 indicates that collision information is present in the current scene object information SEI message. soi_collision_shape_present_flag equal to 0 indicates that collision shape information is not present.
soi_point_style_present_flag equal to 1 indicates that point style information is present in the current scene object information SEI message. soi_point_style_present_flag equal to 0 indicates that point style information is not present.
soi_material_id_present_flag equal to 1 indicates that material ID information is present in the current scene object information SEI message. soi_material_id_present_flag equal to 0 indicates that material ID information is not present.
soi_extension_present_flag equal to 1 indicates that additional extension information shall be present in the current scene object information SEI message. soi_extension_present_flag equal to 0 indicates that additional extension information is not present. It is a requirement of bitstream conformance to this version of the specification that soi_extension_present_flag shall be equal to 0.
soi_3d_bounding_box_scale_log2 indicates the scale to be applied to the 3D bounding box parameters that may be specified for an object.
soi_3d_bounding_box_precision_minus8 plus 8 indicates the precision of the 3D bounding box parameters that may be specified for an object.
soi_log2_max_object_idx_updated specifies the number of bits used to signal the value of an object index in the current scene object information SEI message.
soi_log2_max_object_dependency_idx specifies the number of bits used to signal the value of a dependency object index in the current scene object information SEI message.
soi_object_idx[ i ] indicates the object index of the i-th object to be updated. The number of bits used to represent soi_object_idx[ i ] is equal to soi_log2_max_object_idx_updated. When soi_object_idx[ i ] is not present in the bitstream, its value shall be inferred to be equal to 0.
[bookmark: _GoBack]soi_object_cancel_flag[ i ] equal to 1 indicates that the object with index equal to i shall be canceled and that the variable ObjectTracked[ i ] shall be set to 0. Furthermore, all of its associated parameters, including the object label, 3D bounding box parameters, priority information, hidden flag, dependency information, visibility cones, collision shapes, point style, and material id, will be reset to their default values. shall also be set equal to 0. soi_object_cancel_flag equal to 0 indicates that the object with index equal to soi_object_idx[ i ] shall be updated with information that follows this element and that that the variable ObjectTracked[ i ] shal be set to 1.
soi_object_label_update_flag[ i ] equal to 1 indicates that object label update information is present for an object with object index i. soi_object_label_update_flag[ i ] equal to 0 indicates that object label update information is not present.
soi_object_label_idx[ i ] indicates the label index of an object with index i.
soi_priority_update_flag[ i ] equal to 1 indicates that priority update information is present for an object with object index i. soi_priority_update_flag[ i ] equal to 0 indicates that object priority information is not present.
soi_priority_value[ i ] indicates the priority of an object with index i. The lower the priority value, the higher the priority.
soi_object_hidden_flag[ i ] equal to 1 indicates that the object with index i shall be hidden. soi_object_hidden_flag[ i ] equal to 0 indicates that the object with index i shall become present.
soi_object_dependency_update_flag[ i ] equal to 1 indicates that object dependency update information is present for an object with object index i. soi_object_dependency_update_flag[ i ] equal to 0 indicates that object dependency update information is not present.
soi_object_num_dependencies[ i ] indicates the number of dependencies of object with index i.
soi_object_dependency_idx[ i ][ j ] indicates the index of the j-th object that has a dependency with the object with object index i. 
soi_visibility_cones_update_flag[ i ] equal to 1 indicates that visibility cones update information is present for an object with object index i. soi_visibility_cones_update_flag[ i ] equal to 0 indicates that visibility cones update information is not present.
soi_direction_x[ i ] indicates the normalized x-component value of the direction vector for the visibility cone of an object with object index i. soi_direction_x is stored as a normalized unsigned integer, where UINT32_MIN maps to -1.0 and UINT32_MAX maps to 1.0.
soi_direction_y[ i ] indicates the normalized y-component value of the direction vector for the visibility cone of an object with object index i. soi_direction_y is stored as a normalized unsigned integer, where UINT32_MIN maps to -1.0 and UINT32_MAX maps to 1.0.
soi_direction_z[ i ] indicates the normalized z-component value of the direction vector for the visibility cone of an object with object index i. soi_direction_z is stored as a normalized unsigned integer, where UINT32_MIN maps to -1.0 and UINT32_MAX maps to 1.0.
soi_angle[ i ] indicates the angle of the visibility cone along the direction vector. The value of soi_angle is stored as normalized unsigned integer, where UINT16_MIN corresponds to angle value of 0 and where UINT16_MAX corresponds to 180.
soi_3d_bounding_box_update_flag[ i ] equal to 1 indicates that 3D bounding box information is present for an object with object index i. soi_3d_bounding_box_update_flag[ i ] equal to 0 indicates that 3D bounding box information is not present.
soi_3d_bounding_box_x[ i ] indicates the x coordinate value of the origin position of the 3D bounding box of an object with index i. The default value of soi_3d_bounding_box_x[ i ] is equal to 0.
soi_3d_bounding_box_y[ i ] indicates the y coordinate value of the origin position of the 3D bounding box of an object with index i. The default value of soi_3d_bounding_box_y[ i ] is equal to 0.
 soi_3d_bounding_box_z[ i ] indicates the z coordinate value of the origin position of the 3D bounding box of an object with index i. The default value of soi_3d_bounding_box_z[ i ] is equal to 0.
 soi_3d_bounding_box_delta_x[ i ] indicates the size of the bounding box on the x axis of an object with index i. The default value of soi_3d_bounding_box_delta_x[ i ] is equal to 0.
 soi_3d_bounding_box_delta_y[ i ] indicates the size of the bounding box on the y axis of an object with index i. The default value of soi_3d_bounding_box_delta_y[ i ] is equal to 0
soi_3d_bounding_box_delta_z[ i ] indicates the size of the bounding box on the z axis of an object with index i. The default value of soi_3d_bounding_box_delta_z[ i ] is equal to 0
soi_collision_shape_update_flag[ i ] equal to 1 indicates that collision shape update information is present for an object with object index i. soi_collision_shape_update_flag[ i ] equal to 0 indicates that collision shape update information is not present.
soi_collision_shape_id[ i ] indicates the collision shape id of an object with index i.
soi_point_style_update_flag[ i ] equal to 1 indicates that point style update information is present for an object with object index i. soi_point_style_update_flag[ i ] equal to 0 indicates that point style update information is not present.
soi_point_shape_id[ i ] indicates the point shape id of an object with index i. The default value of soi_point_shape_id[ i ] is equal to 0.
soi_point_size[ i ] indicates the point size of an object with index i. The default value of soi_point_size[ i ] is equal to 1.
soi_material_id_update_flag[ i ] equal to 1 indicates that material ID update information is present for an object with object index i. soi_point_style_update_flag[ i ] equal to 0 indicates that point style update information is not present.
soi_material_id[ i ] indicates the material ID of an object with index i. The default value of soi_material_id[ i ] is equal to 0.
Object label information SEI message semantics
This SEI message defines a set of labels that could be associated with objects in a volumetric scene. 
The persistence scope for this SEI message is the remainder of the bitstream or until a new object label information SEI message is encountered. Only the corresponding parameters specified in the SEI message shall be updated. Previously defined parameters from an earlier SEI message shall persist if not modified and if the value of oli_cancel_flag is not equal to 1. 
oli_cancel_flag equal to 1 indicates that the object label information SEI message cancels the persistence of any previous object label information SEI message in output order.
oli_label_language_present_flag equal to 1 indicates that label language information is present in the object label information SEI message. oli_ label_language_present_flag equal to 0 indicates that label language information is not present.
oli_bit_equal_to_zero shall be equal to 0.
oli_label_language contains a language tag as specified by IETF RFC 5646 followed by a null termination byte equal to 0x00. The length of the oli_label_language syntax element shall be less than or equal to 255 bytes, not including the null termination byte.
oli_num_label_updates indicates the number of labels that are to be updated by the current SEI.
oli_label_idx[ i ] indicates the label index of the i-th label to be updated.
oli_label_cancel_flag equal to 1 indicates that the label with index equal to oli_label_idx[ i ] shall be canceled and set equal to an empty string. oli_label_cancel_flag equal to 0 indicates that the label with index equal to oli_label_idx[ i ] shall be updated with information that follows this element.
oli_bit_equal_to_zero shall be equal to 0.
oli_label[ i ] indicates the label of the i-th label. The length of the vti_label[ i ] syntax element shall be less than or equal to 255 bytes, not including the null termination byte.

Patch information SEI message semantics
This SEI message defines a table that indicates the set of tile groups and corresponding patches that may be present in the current frame. These patches can be assigned to one or more objects that may be present in a volumetric scene and which were previously defined through one or more scene object information SEI messages. 
The persistence scope for this SEI message is the remainder of the bitstream or until a new patch information SEI message is encountered. Only the corresponding parameters specified in the SEI message shall be updated. Previously defined parameters from an earlier SEI message shall persist if not modified and if the value of pi_cancel_flag is not equal to 1. 

pi_cancel_flag equal to 1 indicates that the patch information SEI message cancels the persistence of any previous patch information SEI message in output order and that all entries in the patch information table shall be removed.
pi_num_tile_group_updates indicates the number of tile groups that are to be updated in the patch information table by the current SEI message. 
pi_log2_max_object_idx_tracked specifies the number of bits used to signal the value of a tracked object index in the current patch information SEI message.
pi_log2_max_patch_idx_updated specifies the number of bits used to signal the value of an updated patch index in the current patch information SEI message.
pi_tile_group_address[ i ] specifies the tile group address for the i-th updated tile group in the current SEI message.
pi_tile_group_cancel_flag[ i ] equal to 1 indicates that the tile group with index i shall be reseted and all patches previously assigned to this tile group will be removed. pi_tile_group_cancel_flag[ i ] equal to 0 indicates that all patches previously assigned to the tile group will index i will be retained.
pi_num_patch_updates[ i ] indicates the number of patches that are to be updated by the current SEI within the tile group with index i in the patch information table.
pi_patch_idx[ i ][ j ] indicates the patch index of the j-th patch in tile group with index i that is to be updated in the patch information table. The number of bits used to represent pi_patch_idx[ i ] is equal to pi_log2_max_patch_idx_updated. When pi_patch_idx[ i ] is not present in the bitstream, its value shall be inferred to be equal to 0.
pi_patch_cancel_flag[ i ][ j ] equal to 1 indicates that the patch with index j in tile group with index i shall be removed from the patch information table.
pi_patch_number_of_objects_minus1[ i ][ j ] indicates the number of objects that are to be associated with the patch with index j in tile group with index i.
pi_patch_object_idx[ i ][ j ][ k ] indicates the k-th object index that is associated with the j-th patch in tile group with index i. The number of bits used to represent pi_patch_object_idx[ i ] is equal to pi_log2_max_object_idx_updated. When pi_patch_object_idx[ i ] is not present in the bitstream, its value shall be inferred to be equal to 0.
Volumetric rectangle information SEI message semantics
This SEI message defines a table that indicates a set of volumetric rectangles within an atlas. These volumetric rectangles can be assigned to one or more objects that may be present in a volumetric scene and that were previously defined through one or more scene object information SEI messages. 
The persistence scope for this SEI message is the remainder of the bitstream or until a new volumetric rectangle information SEI message is encountered. Only the corresponding parameters specified in the SEI message shall be updated. Previously defined parameters from an earlier SEI message shall persist if not modified and if the value of vri_cancel_flag is not equal to 1. 
vri_cancel_flag equal to 1 indicates that the volumetric rectangles information SEI message cancels the persistence of any previous volumetric rectangles information SEI message in output order and that all entries in the volumetric rectangle information table shall be removed.
vri_num_rectangles_updates indicates the number of volumetric rectangles that are to be updated by the current SEI.
vri_log2_max_object_idx_tracked specifies the number of bits used to signal the value of a tracked object index in the current volumetric rectangle information SEI message.
vri_log2_max_rectangle_idx_updated specifies the number of bits used to signal the value of an updated volumetric rectangle index in the current volumetric rectangle information SEI message.
vri_rectangle_idx[ i ] ] indicates the i-th volumetric rectangle index that is to be updated in the volumetric rectangle information table. The number of bits used to represent vri_rectangle_idx[ i ] is equal to vri_log2_max_rectangle_idx_updated. When vri_rectangle_idx[ i ] is not present in the bitstream, its value shall be inferred to be equal to 0.
vri_rectangle_cancel_flag[ i ] equal to 1 indicates that the volumetric rectangle with index i shall be removed from the volumetric rectangle information table.
vri_bounding_box_update_flag[ i ] equal to 1 indicates that 2D bounding box information for the volumetric rectangle with index i should be updated. vti_bounding_box_update_flag[ i ] equal to 0 indicates that 2D bounding box information for the volumetric rectangle with index i should not be updated.
vri_bounding_box_top[ i ] indicates the vertical coordinate value of the top-left position of the bounding box of the i-th volumetric rectangle within the current atlas frame. The default value of vri_bounding_box_top[ i ] is equal to 0.
vri_bounding_box_left[ i ] indicates the horizonal coordinate value of the top-left position of the bounding box of the i-th volumetric rectangle within the current atlas frame. The default value of vri_bounding_box_left[ i ] is equal to 0.
vri_bounding_box_width[ i ] indicates the width of the bounding box of the i-th volumetric rectangle. The default value of vri_bounding_box_width[ i ] is equal to 0.
vri_bounding_box_height[ i ] indicates the height of the bounding box of the i-th volumetric rectangle. The default value of vri_bounding_box_height[ i ] is equal to 0.
vri_rectangle_number_of_objects_minus1[ i ] indicates the number of objects that are to be associated with the i-th volumetric rectangle.
vri_rectangle_object_idx[ i ][ j ] indicates the j-th object index that is associated with the i-th volumetric rectangle. The number of bits used to represent vri_rectangle_object_idx[ i ] is equal to vri_log2_max_object_idx_tracked. When vri_rectangle_object_idx[ i ] is not present in the bitstream, its value shall be inferred to be equal to 0.
Floating point value descriptor
DIS specification of V-PCC as well as this contribution have a number of syntax elements that represent float value. It would be beneficial for clarity of the specification to unify the way such values are represented. We would like to propose of introduction of a new descriptor.
· fl(n): binary floating point value using n bits. The parsing process for this descriptor is according to [IEEE754]
If the proposed descriptor is accepted by the group the visibility cone related syntax and semantics would be as follow:
							soi_direction_x[ k ]
	fl(32)

							soi_direction_y[ k ]
	fl(32)

							soi_direction_z[ k ]
	fl(32)

							soi_angle[ k ]
	fl(16)


soi_direction_x[ i ] indicates the normalized x-component value of the direction vector for the visibility cone of an object with object index i. 
soi_direction_y[ i ] indicates the normalized y-component value of the direction vector for the visibility cone of an object with object index i. 
soi_direction_z[ i ] indicates the normalized z-component value of the direction vector for the visibility cone of an object with object index i. 
soi_angle[ i ] indicates the angle of the visibility cone along the direction vector. 
In default visibility cone, soi_direction_x, soi_direction_y, soi_direction_z equal to 1.0, and soi_angle equals to 180.0 .

Conclusion
We recommend adopting this new family of SEI messages into the DIS specification of V-PCC. We believe that this family of SEI messages resolves all the issues identified with the annotation of patches and 2D rectangular regions. It should also be relatively easy to extend in the future with new object properties or new elements/data tables if that is desirable in the future.
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