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Abstract

This contribution proposes to update the MIV specification to support transparency and to specify a profile dedicated to MPI, which is a special case of MIV format if transparency is enabled.


Introduction
At MPEG 132 meeting, contribution m55089 [1] proposed a profile with a transparency attribute, since transparency attribute is available in V3C and its activation would require little change in the MIV specification. Such a profile “would make then possible for MIV to support Multiplane / MultiSphere Images (MPI), without any syntax modification and without any change in the semantics of any attributes. Indeed, MPI is just a special case of MIV where transparency is enabled, constant depth patches only are used and a unique transport camera is defined. A “regular” MIV renderer supporting alpha blending could be used to do the rendering of such MPI-based bitstream but very faster ways to do exist to achieve the same result in that specific layered case (implemented in our branch of the TMIV)”[summary of discussion on Gitlab].
To make a decision, the group asked for one MPI for N=17 frames to be provided, encoded and decoded within the test model, and evaluated. The group concluded that when this is available then there is strong support for the specification change.
Homework
Since the last meeting:
· The MPI version of the first 17 frames of Fan (CTC sequence “O”) has been made available as CTC sequence “M” on the MPEG content server,
· The m55089 MPI encoder and synthesizer have been integrated in TMIV release 7.1,
· The evaluation results shown at MPEG 132 have been confirmed through the TMIV 7.1 implementation.
Modification to the MIV specification
Slight modifications to the MIV specification only are required to support transparency. They are inserted in track change mode in the accompanying modified MIV specification document.
Besides minor text editing in introductive sections 7.6 and 7.7 the “General decoding process” section 9.1 only is concerned (neither modification to syntax nor to semantics sections) as illustrated by the excerpt below.
And eventually section H.6 “Pruned view reconstruction process” was updated and an additional section H.8 “MPI reconstruction process” is proposed in the non-normative Annex H “Overview of rendering processes”.
9.1	General decoding process
Input to this process are the following:
· a V3C bitstream,
Output of this process is, for each MIV access unit in a series of MIV access units with decoder output index equal to frameIdx, a view parameter list containing intrinsic and extrinsic parameters, and for each atlas present in the access unit, each with a unique atlas ID decAtlasID equal to vuh_atlas_id or determined through external means if the V3C unit header is unavailable,, the following:
· zero or one decoded occupancy picture, the 2D array DecOccFrames[ frameIdx ][ 0 ], of size AsmeOccupancyFrameHeight[ decAtlasID ] × AsmeOccupancyFrameWidth[ decAtlasID ],
· zero or one decoded geometry picture, the 2D array DecGeoFrames[ 0 ][ frameIdx ][ 0 ], of size AsmeGeometryFrameHeight[ decAtlasID ] × AsmeGeometryFrameWidth[ decAtlasID ],
· zero or one texture attribute picture, the 3D array DecAttrFrames[ 0 ][ 0 ][ 0 ][ frameIdx ][ c ] of size AspsFrameHeight[ decAtlasID ] × AspsFrameWidth[ decAtlasID ], with c in 0 .. 2,
· zero or one transparency attribute picture, the 2D array DecAttrFrames[ 1 ][ 0 ][ 0 ] [ frameIdx ][ 0 ] of size AspsFrameHeight[ decAtlasID ] × AspsFrameWidth[ decAtlasID ],
· a 2D array AtlasBlockToPatchMap of size ( AspsFrameHeight[ decAtlasID ] / PatchPackingBlockSize[ decAtlasID ] ) × ( AspsFrameWidth[ decAtlasID ] / PatchPackingBlockSize[ decAtlasID ]),
· Atlas parameters.
The decoding process operates as follows:
For each V3C sequence in the bitstream, the following is repeatedly invoked:
1. If present, the occupancy sub-bitstream is extracted from the V3C sequence.
a. The occupancy video decoding process, as specified in subclause 9.3, is invoked for the occupancy sub-bitstream.
2. If present, the geometry sub-bitstream is extracted from the V3C sequence.
a. The geometry video decoding process, as specified in subclause 9.4, is invoked for the geometry sub-bitstream. 
3. If present, the texture attribute sub-bitstream is extracted from the V3C sequence.
a. The attribute video decoding process, as specified in subclause 9.5, is invoked for the texture attribute sub-bitstream.
4. If present, the transparency attribute sub-bitstream is extracted from the V3C sequence.
a. The attribute video decoding process, as specified in subclause 9.5, is invoked for the transparency attribute sub-bitstream.
5. If present, the packed sub-bitstream is extracted from the V3C sequence.
a. The packed video decoding process, as specified in subclause 9.6, is invoked for the packed sub-bitstream. 
6. [bookmark: _Hlk48728267]If present, the common atlas data sub-bitstream is extracted from the V3C sequence.
a. The common atlas data decoding process, as specified in subclause 9.7, is invoked for the common atlas data sub-bitstream. 
7. For each MIV access unit in the V3C sequence, the following is repeatedly invoked:
a. For each atlas present in the MIV access-unit the following is repeatedly invoked:
i. The sub-bitstream extraction process in 9.8 is invoked with targetAtlasId set equal to decAtlasID, MIV access unit as input. 
ii. The decoded occupancy picture with the same value of vuh_atlas_id for the access unit, if present, is output, as 2D array DecOccFrames[ frameIdx ][ 0 ].
iii. The decoded geometry picture with the same value of vuh_atlas_id for the access unit, if present, is output, as 2D array DecGeoFrames[ 0 ][ frameIdx ][ 0 ].
iv. The decoded texture attribute picture with the same value of vuh_atlas_id for the access unit, if present, is output as 3D array DecAttrFrames[ 0 ][ 0 ][ 0 ][ frameIdx ][ c ], with c in 0..2.
v. The decoded transparency attribute picture with the same value of vuh_atlas_id for the access unit, if present, is output as 2D array DecAttrFrames[ 1 ][ 0 ][ 0 ][ frameIdx ][ 0 ].
vi. [bookmark: _Toc34337730][bookmark: _Toc34337731][bookmark: _Toc34337732]If an atlas tile layer RBSP is present in the current coded atlas frame, the atlas data decoding process, as specified in subclause 9.2, is invoked for the current coded atlas frame, with the 2D array AtlasBlockToPatchMap as output.
[bookmark: _Toc34337733]Otherwise the atlas decoding process is invoked for the coded atlas data frame in the previous atlas tile layer RBSP present in a coded atlas data frame of the sequence in a V3C unit with decAtlasID equal to targetAtlasId, with the 2D array AtlasBlockToPatchMap as output.

Transparency profiles for MIV
In the table below,  a new MPI profile is specified, with the differences with the MIV Extended profile highlighted in yellow.
	
	Profile name

	Syntax element
	MIV Main
	MIV Extended 
	MIV MPI

	vuh_unit_type
	V3C_VPS, 
V3C_AD, 
V3C_GVD, V3C_AVD, 
or V3C_CAD
	V3C_VPS, 
V3C_AD, 
V3C_OVD, 
V3C_GVD, 
V3C_AVD, 
V3C_PVD,
 or V3C CAD
	V3C_VPS,
V3C_AD, 
V3C_AVD, 
V3C_PVD, 
or V3C CAD

	ptl_profile_toolset_idc
	64
	65
	67

	ptl_profile_reconstruction_idc
	255
	255
	255

	vps_miv_extension_present_flag
	1
	1
	1

	vps_packing_information_present_flag
	0
	0, 1
	0, 1

	vps_map_count_minus1[ atlasID ]
	0
	0
	0

	vps_occupancy_video_present_flag[ atlasID ]
	0
	0, 1
	0

	vps_geometry_video_present_flag[ atlasID ]
	1
	0, 1
	0

	vme_embedded_occupancy_enabled_flag
	1
	0, 1
	0

	gi_geometry_MSB_align_flag[ atlasID ]
	0
	0
	0

	ai_attribute_count[ atlasID ]
	0, 1
	0, 1
	2

	ai_attribute_type_id[ atlasID ][ 0 ]
	ATTR_TEXTURE
	ATTR_TEXTURE
	ATTR_TEXTURE

	ai_attribute_type_id[ atlasID ][ 1 ]
	-
	-
	ATTR_TRANSPARENCY

	ai_attribute_dimension_minus1[ atlasID ][ 0 ]
	2
	2
	2

	ai_attribute_dimension_minus1[ atlasID ][ 1 ]
	-
	-
	0

	ai_attribute_dimension_partitions_minus1[ atlasID ][ 0 ]
	0
	0
	0

	ai_attribute_dimension_partitions_minus1[ atlasID ][ 1 ]
	-
	-
	0

	ai_attribute_MSB_align_flag[ atlasID ][ 0 ]
	0
	0
	0

	ai_attribute_MSB_align_flag[ atlasID ][ 1 ]
	-
	-
	0

	asps_long_term_ref_atlas_frames_flag
	0
	0
	0

	asps_pixel_deinterleaving_enabled_flag
	0
	0
	0

	asps_patch_precedence_order_flag
	0
	0
	0

		asps_raw_patch_enabled_flag
	0
	0
	0

	asps_eom_patch_enabled_flag
	0
	0
	0

	asps_plr_enabled_flag
	0
	0
	0

	asme_patch_constant_depth_flag
	0
	0, 1
	1

	vps_video_geometry_present_flag[ atlasID ] || asme_patch_constant_depth_flag
	1
	1
	1

	vps_packed_video_present_flag[ atlasID ]
	0
	0, 1
	0, 1

	afps_lod_mode_enabled_flag
	0
	0
	0

	afps_raw_3d_pos_bit_count_explicit_mode_flag
	0
	0
	0

	afti_single_tile_in_atlas_frame_flag
	1
	0, 1
	0, 1

	ath_type
	I_TILE
	I_TILE
	I_TILE

	atdu_patch_mode[ tileID ][ patchIdx ]
	I_INTRA
	I_INTRA
	I_INTRA

	asps_atlas_sequence_parameter_set_id
	0…63, inclusive
	0…63, inclusive
	0…63, inclusive

	afps_atlas_frame_parameter_set_id
	0…63, inclusive
	0…63, inclusive
	0…63, inclusive

	afps_atlas_sequence_parameter_set_id
	0…63, inclusive
	0…63, inclusive
	0…63, inclusive

	aaps_atlas_adaptation_parameter_set_id
	0…63, inclusive
	0…63, inclusive
	0…63, inclusive

	ath_atlas_frame_parameter_set_id
	0…63, inclusive
	0…63, inclusive
	0…63, inclusive

	ath_atlas_adaptation_parameter_set_id
	0…63, inclusive
	0…63, inclusive
	0…63, inclusive


Recommendations
Considering that the additional MPI content, TMIV code implementation and evaluation results requested by the group at last meeting have been provided, and that the impact of updating the specification to support transparency has been shown to be minimal, we recommend:
· To update the MIV specification to support a second attribute of transparency type
· To consider an MPI profile for MIV
Updating in addition the MIV Extended profile to support transparency is open for discussion.
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