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Abstract
This document proposes a new eoi_type associated to depth-aware encoding optimization. The corresponding metadata is meant to guide the decoder in selecting appropriate filters, apply background removal or activate specific player adaptations such as local backlight modulation, semantic segmentation…
Introduction
The current design of the encoder optimization information SEI message as documented in the TuC allows for signaling different optimizations conducted by the encoder such as object based, temporal filtering, spatial filtering and privacy protection aspects.
The proposed extension of the EOI SEI message aims to address encoder configurations in which the depth is used to optimize the encoder performances. With the knowledge of such optimizations certain aspects may be addressed such as post-processing enhancements, rendering optimization, display adaptation or even SLAM and 3D reconstruction.
Depth-aware metadata
Depth-aware optimization metadata provides crucial information about how depth information was utilized during the encoding process. This metadata enables decoders and applications to apply advanced post-processing techniques, optimize rendering for 3D displays, and enhance machine vision tasks. By conveying depth-related parameters, the SEI message ensures that the encoded content can be interpreted and rendered with improved visual quality and spatial accuracy.
The depth-aware optimization may involve prioritizing the foreground objects based on depth proximity including depth-guided quantization or filtering to preserve the scene geometry. These optimizations are particularly beneficial for immersive applications such stereoscopic rendering, AR/VR. This information may also be of interest of machine analysis tasks requiring spatial scene understanding.
Depth source type
The depth source type indicates the origin of the depth information used during encoding. This parameter helps the decoder understand the source and reliability of the depth data depending on if it comes from an estimated monocular video, if it has been calculated from a multi-camera setup of extracted from a depth sensor.
Depth guided encoding method
This descriptor is meant to indicate which encoding method was performed based on the depth information. From our analysis, the depth information is sometime used for adaptive quantization, or the binary allocation is adapted to certain region of interests at a certain depth. The motion estimation and the in-loop filtering may also be adapted to the depth associated to the video.
Depth map presence
The presence of the associated depth map and its characteristics such as the bit depth and the resolution may also be helpful for decoder at the rendering process.

Proposed Syntax and Semantics
[
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8.30 Encoder optimization information SEI message
8.30.1 Encoder optimization information SEI message syntax

	encoder_optimization_info(payloadSize ) {
	Descriptor

		eoi_cancel_flag
	u(1)

		if( !eoi_cancel_flag ) {
	

			eoi_persistence_flag
	u(1)

			eoi_for_human_viewing_idc
	u(2)

			eoi_for_machine_analysis_idc
	u(2)

			eoi_type
	u(16)

			if( eoi_persistence_flag ) {
	

				eoi_num_sublayers
	u(3)

				if( eoi_num_sublayers < 7 )
	

					eoi_min_tid
	u(3)

			}
	

			if( EoiObjectBasedFlag ) {
	

				eoi_object_based_idc
	ue(v)

				if( eoi_object_based_idc & 0x02 ) {
	

					eoi_quant_threshold_delta
	ue(v)

					if( eoi_quant_threshold_delta > 0 )
	

						eoi_pic_quant_object_flag
	u(1)

				}
	

			}
	

			if( EoiTemporalResamplingFlag ) {
	

				eoi_temporal_resampling_type_flag
	u(1)

				eoi_num_int_pics
	ue(v)

			}
	

			if( EoiSpatialResamplingFlag ) {
	

				eoi_orig_pic_dimensions_flag
	u(1)

				if( eoi_orig_pic_dimensions_flag ) {
	

					eoi_orig_pic_width
	u(16)

					eoi_orig_pic_height
	u(16)

				} else
	

					eoi_spatial_resampling_type_flag
	u(1)

			}
	

			if( EoiPrivacyProtectionFlag ) {
	

				eoi_privacy_protection_method_idc
	u(4)

				eoi_privacy_info_type
	u(8)

			}
	

			if( more_data_in_payload( )  &&  payload_extension_present( ) )
	

				SeiExtensionBitsPresentFlag = 1
	

				if( EoiLumaAdaptationFlag ) {
	

					eoi_luma_adaptation_idc
	ue(v)

					eoi_ratio_luma_value
	u(7)

					eoi_ratio_luma_sign_flag
	u(1)

					if( eoi_luma_adaptation_idc  = =  0 )
	

						eoi_display_model
	u(4)

					else if( eoi_luma_adaptation_idc  = =  1 )
	

						eoi_backscale_ratio_value
	u(7)

				}
	

				if( EoiDepthAwareFlag ) {
	

					eoi_depth_source_type_idc
	u(2)

					eoi_depth_guided_encoding_method_idc
	u(3)

					eoi_depth_map_presence_flag
	u(1)

					if( eoi_depth_map_presence_flag )
	

						eoi_depth_map_format_idc
	u(8)

						eoi_depth_map_resolution_idc
	u(4)

				}
	

			}
	

		}
	

	}
	


8.30.2 Encoder optimization information SEI message semantics
The encoder optimization information SEI message is used to indicate if the video has been optimized for human viewing or machine analysis and which types of optimization have been applied in pre-processing or encoding.
Use of this SEI message requires the definition of the following variables:
–	A cropped picture width and picture height in units of luma samples, denoted herein by CroppedWidth and CroppedHeight, respectively.
–	A quantization parameter value PicQuant.
eoi_cancel_flag equal to 1 specifies that the persistence of the encoder optimization information SEI message included in any previous PU in output order is cancelled. eoi_cancel_flag equal to 0 indicates that information on optimization that has been applied in pre-processing or encoding follows.
eoi_persistence_flag specifies the persistence of the optimization information provided in this SEI message. eoi_persistence_flag equal to 0 specifies that the optimization information applies for the current picture only. eoi_persistence_flag equal to 1 specifies that the optimization information applies for the current picture and all subsequent pictures of the current layer in output order until one or more of the following conditions are true:
–	A new CLVS of the current layer begins.
–	The bitstream ends.
–	A picture in the current layer associated with an encoder optimization information SEI message is output that follows the current picture in output order.
eoi_for_human_viewing_idc equal to 3 specifies that purposes for the applied optimization include human viewing. eoi_for_human_viewing_idc equal to 2 specifies that the video is suitable but not specifically optimized for human viewing. eoi_for_huma_viewing_idc equal to 1 specifies that the video is unsuitable for human viewing. eoi_for_human_viewing_idc equal to 0 specifies that it is unknown if the video is suitable for human viewing.
eoi_for_machine_analysis_idc equal to 3 specifies that purposes for the applied optimization include machine analysis. eoi_for_machine_analysis_idc equal to 2 specifies that the video is suitable but not specifically optimized for machine analysis. eoi_for_machine_analysis_idc equal to 1 specifies that the video is unsuitable for machine analysis. eoi_for_machine_analysis_idc equal to 0 specifies that it is unknown if the video is suitable for machine analysis.
It is a requirement of bitstream conformance that the value of eoi_for_human_viewing_idc and eoi_for_machine_analysis_idc shall not be both equal to 1.
eoi_reserved_zero_2bits shall be equal to 0 in bitstreams conforming to this version of this document. Values greater than 0 for eoi_reserved_zero_2bits are reserved for future use by ITU-T | ISO/IEC. Decoders conforming to this version of this document shall ignore the value of eoi_reserved_zero_2bits.
eoi_type indicates the types of optimization method as specified in Table 27 where ( eoi_type & bitMask ) not equal to 0 indicates that the optimization type with the bitMask value in Table 27 has been applied. When eoi_type is greater than 0 and ( eoi_type & bitMask ) is equal to 0, the optimization type with the bitMask value has not been applied. When eoi_type is equal to 0, optimization as determined by the application has been used. The value of eoi_type shall be in the range of 0 to 63, inclusive, in bitstreams conforming to this version of this document. Values of 64 to 65 535, inclusive, for eoi_type are reserved for future use by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this version of this document. When eoi_type is greater than or equal to 64, decoders conforming to this version of this document shall ignore all syntax elements that follow eoi_privacy_info_type in the encoder_optimization_info( ) syntax structure.
Table x1 – Definition of eoi_type
	bitMask
	Interpretation

	0x01
	Object-based optimization; the pictures for which this SEI message persists have been pre-processed or encoded so that detected objects in the pictures are optimized with respect to other parts of the pictures for the indicated optimization purposes

	0x02
	Temporal resampling optimization

	0x04
	Spatial resampling optimization

	0x08
	Temporal quality optimization in a manner that quality fluctuates temporally

	0x10
	Spatial quality optimization; the pictures for which this SEI message persists have been pre-processed or encoded to reduce unnecessary information or improve the quality of necessary information.(e.g to reduce the amount of noise and remove speckles at the picture-level)

	0x20
	Privacy protection optimization; the pictures for which this SEI message persists have been pre-processed or encoded to protect personal information. (e.g. removal or replacing of personal identifiable information, pseudonymization, anonymization)

	0x40
	Luma range adaptation optimization; the pictures for which this SEI message persists have been pre-processed or encoded to adapt the average luma computed on the whole picture by decreasing or increasing its level (e.g. to reduce the amount of energy consumption at the display)

	0x80
	Depth-aware optimization; the pictures for which this SEI message persists have been pre-processed or encoded using depth information to enhance visual quality or enable depth-based applications. This may include depth-guided filtering, segmentation, or compression techniques that preserve spatial relationships and improve rendering for 3D displays, virtual reality, or machine vision tasks.


The variables EoiObjectBasedFlag, EoiTemporalResamplingFlag, EoiSpatialResamplingFlag, EoiTemporalQualityFlag, EoiSpatialQualityFlag, and EoiPrivacyProtectionFlag, and EoiLumaAdaptationFlag and EoiDepthAwareFlag, specifying whether eoi_type indicates the type of the optimization to include object-based optimization, temporal resampling optimization, spatial resampling optimization, temporal quality optimization, spatial quality optimization, privacy protection optimization, and luma adaptation optimization and depth-aware optimization, respectively, are derived as follows:
EoiObjectBasedFlag = ( ( eoi_type & 0x01 ) > 0 ) ? 1 : 0
EoiTemporalResamplingFlag = ( ( eoi_type & 0x02 ) > 0 ) ? 1 : 0
EoiSpatialResamplingFlag = ( ( eoi_type & 0x04 ) > 0 ) ? 1 : 0	(xx)
EoiTemporalQualityFlag = ( ( eoi_type & 0x08 ) > 0 ) ? 1 : 0
EoiSpatialQualityFlag = ( ( eoi_type & 0x10 ) > 0 ) ? 1 : 0
EoiPrivacyProtectionFlag = ( ( eoi_type & 0x20 ) > 0 ) ? 1 : 0
EoiLumaAdaptationFlag = ( ( ( eoi_type & 0x40 ) > 0 ) ? 1 : 0
EoiDepthAwareFlag = ( ( ( eoi_type & 0x80 ) > 0 ) ? 1 : 0

NOTE 1 – For example, when certain highest temporal sublayers have been encoded with such coarse quantization that human viewers perceive the quality fluctuation annoying, but machine task performance is not compromised, eoi_for_human_viewing_flag and eoi_for_machine_analaysis_flag can be set equal to 0 and 1, respectively, and eoi_type can be set equal to a value that causes EoiTemporalQualityFlag to be equal to 1.
When eoi_persistence_flag is equal to 0, it is a requirement of bitstream conformance that EoiTemporalResamplingFlag shall be equal to 0 and EoiTemporalQualityFlag shall be equal to 0.
eoi_object_based_idc, when present, indicates the type of object-based optimization as specified in Table 28, where ( eoi_object_based_idc & bitMask ) not equal to 0 indicates that the object-based optimization type associated with the bitMask value in Table 28 has been applied. When eoi_object_based_idc is greater than 0 and ( eoi_object_based_idc & bitMask ) is equal to 0, the object-based optimization type associated with the bitMask value has not been applied. When eoi_object_based_idc is equal to 0, an application-defined type of object-based optimization has been applied. The value of eoi_object_based_idc shall be in the range of 0 to 31, inclusive, in bitstreams conforming to this version of this document. Values of 32 to 65 535, inclusive, for eoi_object_based_idc are reserved for future use by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this version of this document. When the value of eoi_object_based_idc is in the range of 32 to 65 535, inclusive, decoders conforming to this version of this document shall ignore eoi_object_based_idc.
Table 28 – Definition of eoi_object_based_idc
	bitMask
	Interpretation

	0x01
	Areas outside the detected objects have been blurred.

	0x02
	Areas outside the detected objects have been encoded with coarser transform-domain quantization than the quantization used for the detected objects.

	0x04
	Areas outside the detected objects have been overwritten with a constant sample value.

	0x08
	Areas outside the detected objects have been overwritten in some form but not with a constant sample value.

	0x10
	Areas in the objects have been treated differently based on the object size. For example, objects are pre-sorted in size and larger objects are coded with coarser quality than smaller objects during encoding.



NOTE 2 – It is unexpected that the values of ( eoi_object_based_idc & 0x04 ) and ( eoi_object_based_idc & 0x08 ) are both greater than 0.
eoi_quant_threshold_delta equal to 0 specifies that the quantization parameter difference between any area outside detected objects and any area that includes one or more detected objects is unknown or unspecified. eoi_quant_threshold_delta greater than 0 is used to indicate the quantization parameter threshold determining areas classified to be outside the detected objects or to include one or more detected objects, depending on the value of eoi_pic_quant_object_flag as specified below. The value of eoi_quant_threshold_delta shall be in the range of 0 to 1023, inclusive.
eoi_pic_quant_object_flag equal to 1 specifies that areas coded with the quantization parameter value PicQuant represent areas that include one or more detected objects. eoi_pic_quant_object_flag equal to 0 specifies that areas coded with the quantization parameter value PicQuant represent areas outside the detected objects.
When eoi_pic_quant_object_flag is equal to 1 and eoi__quant_threshold_delta is greater than 0, areas with quantization parameter greater than or equal to PicQuant + eoi_quant_threshold_delta represent areas outside the detected objects. When eoi_pic_quant_object_flag is equal to 0 and eoi_quant_threshold_delta is greater than 0, areas with quantization parameter less than or equal to PicQuant − eoi_quant_threshold_delta represent areas that include one or more detected objects.
eoi_temporal_resampling_type_flag equal to 0 specifies that the temporal resampling optimization is a subsampling operation. eoi_temporal_resampling_type_flag equal to 1 specifies that the temporal resampling optimization is an upsampling operation.
eoi_num_int_pics greater than 0 indicates that the count of pictures that the encoding system excluded between each pair of coded pictures in output order (when eoi_temporal_resampling_type_flag is equal to 0) or added between each pair of source pictures for encoding (when eoi_temporal_resampling_type_flag is equal to 1) within the persistence of this SEI message is constant. When eoi_temporal_resampling_type_flag is equal to 0 and eoi_num_int_pics is greater than 0, eoi_num_int_pics specifies the count of pictures that the encoding system excluded between each pair of coded pictures in output order. When eoi_temporal_resampling_type_flag is equal to 1 and eoi_num_int_pics is greater than 0, eoi_num_int_pics specifies the count of pictures that the encoding system added between each pair of source pictures for encoding.
eoi_num_int_pics equal to 0 indicates that the count of pictures that the encoding system excluded between each pair of coded pictures in output order (when eoi_temporal_resampling_type_flag is equal to 0) or added between each pair of source pictures for encoding (when eoi_temporal_resampling_type_flag is equal to 1) within the persistence of this SEI message is unknown or varying.
The value of eoi_num_int_pics shall be in the range of 0 to 63, inclusive.
NOTE 3 – When eoi_num_int_pics equal to 0, it is possible that the encoder does not know which pictures are the source pictures.
eoi_src_pic_flag equal to 1 specifies that the picture in the same picture unit that contains the EOI SEI message is a source picture for temporal upsampling optimization. eoi_src_pic_flag equal to 0 provides no such indication.
eoi_orig_pic_dimensions_flag equal to 1 specifies that the eoi_orig_pic_width_minus1 and eoi_orig_pic_height_minus1 syntax elements are present. eoi_orig_pic_dimensions_flag equal to 0 specifies that the eoi_orig_pic_width_minus1 and eoi_orig_pic_height_minus1 syntax elements are not present.
eoi_orig_pic_width_minus1 and eoi_orig_pic_height_minus1, when present, indicate the width minus 1 and height minus 1, respectively, of the original source picture in units of luma samples.
It is a requirement of bitstream conformance that, when eoi_orig_pic_width_minus1 and eoi_orig_pic_height_minus1 are present and the value of eoi_orig_pic_width_minus1 plus 1 is equal to CroppedWidth, the value of eoi_orig_pic_height_minus1 plus 1 shall not be equal to CroppedHeight.
eoi_spatial_hor_resampling_type_idc equal to 0 indicates that no spatial resampling operation has been applied in the horizontal dimension of each picture associated with the SEI message. eoi_spatial_hor_resampling_type_idc equal to 1 indicates that a spatial subsampling operation has been applied in the horizontal dimension of each picture associated with the SEI message. eoi_spatial_hor_resampling_type_idc equal to 2 indicates that a spatial upsampling operation has been applied in the horizontal dimension of each picture associated with the SEI message. The value of 3 for eoi_spatial_hor_resampling_type_idc is reserved for future use by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this version of this document. When the value of eoi_spatial_hor_resampling_type_idc is equal to 3, decoders conforming to this version of this document shall ignore eoi_spatial_hor_resampling_type_idc.
eoi_spatial_ver_resampling_type_idc equal to 0 indicates that no spatial resampling operation has been applied in the vertical dimension of each picture associated with the SEI message. eoi_spatial_ver_resampling_type_idc equal to 1 indicates that a spatial subsampling operation has been applied in the vertical dimension of each picture associated with the SEI message. eoi_spatial_ver_resampling_type_idc equal to 2 indicates that a spatial upsampling operation has been applied in the vertical dimension of each picture associated with the SEI message. The value of 3 for eoi_spatial_ver_resampling_type_idc is reserved for future use by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this version of this document. When the value of eoi_spatial_ver_resampling_type_idc is equal to 3, decoders conforming to this version of this document shall ignore eoi_spatial_ver_resampling_type_idc.
When eoi_spatial_hor_resampling_type_idc and eoi_spatial_ver_resampling_type_idc are present, their values shall not be both equal to 0.
eoi_privacy_protection_method_idc, when present, indicates the method / algorithm that was used to apply privacy protection optimization. eoi_privacy_protection_method_idc greater than 0 and ( eoi_privacy_protection_method_idc & bitMask ) not equal to 0 indicates that the method/ algorithm with the bitMask value in Table 29 has been used to apply privacy protection method. When eoi_privacy_protection_method_idc is equal to 0, the method/ algorithm used for privacy protection is unknown or determined by the application.
The value of eoi_privacy_protection_method_idc shall be in the range of 0 to 15, inclusive, in bitstreams conforming to this version of this document. Values of 16 to 255, inclusive, for eoi_privacy_protection_method_idc are reserved for future use by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this version of this document. When the value of eoi_privacy_protection_method_idc is in the range of 16 to 255, inclusive, decoders conforming to this version of this document shall ignore eoi_privacy_protection_method_idc.
Table 29 – Definition of eoi_privacy_protection_method_idc
	bitMask
	Interpretation

	0x01
	Blurring; personal information is blurred to make it unidentifiable.

	0x02
	Replacing; personal information is replaced with something different from the original to make it unidentifiable.

	0x04
	Masking; personal information is masked so that it cannot be identified

	0x08
	Pixelation; personal information is pixelated to make it undiscernible



eoi_privacy_info_type, when present, indicates the types of protected information as specified in Table 30 where eoi_privacy_info_type is greater than 0 and ( eoi_privacy_info_type & bitMask ) not equal to 0 indicates that the information type with the bitMask value in Table 30 has been protected. When eoi_privacy_info_type is equal to 0, an application-defined type of information has been protected. The value of eoi_privacy_info_type shall be in the range of 0 to 7, inclusive, in bitstreams conforming to this version of this document. Values of 8 to 255, inclusive, for eoi_privacy_info_type are reserved for future use by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this version of this document. When the value of eoi_privacy_info_type is in the range of 8 to 255, inclusive, decoders conforming to this version of this document shall ignore eoi_privacy_info_type.
Table 30 – Definition of eoi_privacy_info_type
	bitMask
	Interpretation

	0x01
	Information that identifies a person is protected. For example, the face of the person.

	0x02
	Information that can identify vehicles is protected. For example, the license plate of the vehicle.

	0x04
	Information that can infer locations is protected. For example text or images on signs.



[bookmark: _Hlk157028550]eoi_num_sublayers equal to 7 specifies that this SEI message applies to all temporal sublayers. eoi_num_sublayers less than 7 specifies the number of temporal sublayers to which this SEI message applies. eoi_num_sublayers equal to 0 is reserved.
eoi_min_tid specifies the smallest temporal sublayer identifier value to which this SEI message applies. The value of eoi_min_tid shall be in the range of 0 to 6 − eoi_num_sublayers, inclusive. When eoi_persistence_flag is equal to 1 and eoi_min_tid is not present, eoi_min_tid is inferred to be equal to 0.
When eoi_persistence_flag is equal to 1, the variable eoiMaxSublayer, which is the greatest sublayer identifier value to which this SEI message applies, is derived as follows:
eoiMaxSublayer = eoi_min_tid + eoi_num_sublayers − 1
When eoi_persistence_flag is equal to 1, the semantics of eoi_for_human_viewing_flag and eoi_for_machine_analysis_flag apply to the sublayer representation of eoiMaxSubLayer and the semantics of eoi_type, eoi_object_based_idc (when present), eoi_temporal_resampling_type_flag (when present), and eoi_num_int_pics (when present) apply to the sublayers with a sublayer identifier in the range of eoi_min_tid to eoiMaxSublayer, inclusive.
…
When multiple encoder optimization information SEI messages are present in a particular PU, the following constraints apply for these SEI messages:
–	All of the SEI messages shall have the same value of eoi_cancel_flag.
–	When eoi_persistence_flag is present in the SEI messages, all the SEI messages shall have the same value of eoi_persistence_flag.
–	When any of the SEI messages has eoi_num_sublayers equal to 7, all the SEI messages shall have the same SEI payload content. 
–	When an SEI message among the SEI messages has eoi_num_sublayers less than 7, the following constraints apply:
–	All the SEI messages with the same values of eoi_num_sublayers and eoi_min_tid, which are assigned to numSubLayersA and minTidA, respectively, shall have the same SEI payload content.
–	There shall be no such SEI message among the SEI messages for which both of the following are true:
–	eoi_num_sublayers is not equal to numSubLayersA or eoi_min_tid is not equal to minTidA. 
–	eoi_min_tid is greater than minTidA and less than minTidA + numSubLayersA.
eoi_luma_adaptation_idc specifies the type or method of luma range adaptation. eoi_luma_adaptation_idc equal to 0 specifies that the luma value range has been adapted for display power saving. eoi_luma_adaptation_idc equal to 1 specifies that luma sample values have been multiplied by lumaRatioMult derived below as a part of the pre-processing prior to encoding. Values of 2 to 255, inclusive, for eoi_luma_adaptation_idc are reserved for future use by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this version of this Specification. When the value of eoi_luma_adaptation_idc is in the range of 2 to 255, inclusive, decoders conforming to this version of this Specification shall ignore this SEI message.
eoi_ratio_luma_value, specifies the percentage of average luma variation through luma samples decrease or increase (accordingly with the value of the eoi_ratio_luma_sign_flag field) that was achieved by applying the luma range adaptation. The percentage of luma range adaptation is to be considered relatively to the average luma of the content before the encoder optimization through luma range adaptation.
The luma range adaptation is considered in relation to the values of samples in a representation of luma samples. The conversion process for converting the sample values of a decoded picture to luma values is not specified in this Specification.
eoi_ratio_luma_sign_flag specifies whether the adaptation of the luma is an increase or a decrease of its average value. If eoi_ratio_luma_sign_flag equals 0, the adaptation results in an increase of the average luma. If eoi_ratio_luma_sign_flag equals 1, the adaptation results in a decrease of the average luma.
The variables ratioSign, which is equal to −1 when the luma range adaptation has resulted in a decrease of average luma values and equal to 1 when the luma range adaptation has resulted in an increase of average luma values, lumaRatioPercentage, indicating the average luma value resulting from the luma range adaptation in relation to the average luma value of the respective source pictures in percentage, and lumaRatioMult, indicating the ratio of the average luma value resulting from the luma range adaptation relative to the average luma value of the respective source pictures, are derived as follows:
ratioSign = 1 − 2 * eoi_ratio_luma_sign_flag
lumaRatioPercentage = 100 + ratioSign * eoi_ratio_luma_value
lumaRatioMult = lumaRatioPercentage ÷ 100
It is a requirement of bitstream conformance that the values of eoi_ratio_luma_value and eoi_ratio_luma_sign_flag shall be such that the value of lumaRatioPercentage is not equal to 0.
NOTE – The value of eoi_ratio_luma_value can be computed at the encoder side  as Round( ratioSign * 100 * ( lumaNew − lumaOld ) ÷ lumaOld ), where lumaOld and lumaNew are the average luma sample values of the pictures for which this SEI message persists before and after applying the luma range adaptation.
eoi_display_model is a bit field mask which indicates the recommended display technologies targeted by the luma range adaptation.
Table x5 – Interpretation of eoi_display_model
	bitMask
	Interpretation

	0x01
	Transmissive pixel technology

	0x02
	Emissive pixel technology


[bookmark: _Hlk191471465]eoi_backscale_ratio_value indicates whether and how the decoded luma sample values were scaled back when performing the optimization for luma range adaptation. eoi_backscale_ratio_value equal to 0 indicates that the decoded luma sample values were not scaled back when performing the optimization for luma range adaptation. eoi_backscale_ratio_value greater than 0 indicates that the decoded sample values were multiplied by lumaBackscaleMult for the performed luma range adaptation optimization, where lumaBackscaleMult was derived as follows:
lumaBackscaleMult = eoi_backscale_ratio_value ÷ lumaRatioPercentage
NOTE – Luma range optimization for machine analysis can be done so that the back-scaled decoded luma sample arrays are used as input to one or more machine analysis tasks that produce task accuracy metrics, which are used for luma range optimization. Similarly, decoding systems can use lumaBackscaleMult to multiply the decoded luma sample values to produce back-scaled luma sample arrays, which can be used as input to a machine analysis task.
eoi_depth_source_type_idc indicates the origin of the depth information used as specified in Table X. When not present, the value of eoi_depth_source_type_idc is inferred to be equal to 0, denoting that the type of the depth source is unknown or unspecified.
Table X – eoi_depth_source_type_idc
	eoi_depth_source_type_idc
	type of depth source

	0
	Unspecified

	1
	Estimated from monocular video

	2
	Captured from stereo/multi-camera setup

	3
	Derived from external sensor



eoi_depth_guided_encoding_method_idc indicates how the depth information was used during the encoding process as specified in Table Y. When not present, the value of eoi_depth_guided_encoding_method_idc is inferred to be equal to 0, denoting that the usage of the depth source for encoding the video is unknown or unspecified. The values greater than 4 are reserved for future use by ITU‑T | ISO/IEC and shall not be present in bitstreams conforming to this version of this Specification.
Table Y – eoi_depth_guided_encoding_method_idc
	Value
	type of encoder optimization

	0
	Unspecified

	1
	Depth-guided quantization

	2
	Depth-prioritized ROI encoding

	3
	Depth-aware motion estimation

	4
	Depth-based filtering


eoi_depth_map_presence_flag equal to 1 indicates the presence of a depth map in the CVS. When eoi_depth_map_presence_flag is equal to 1 the folling parameters are signale:
eoi_depth_map_format_idc indicates the bit depth of the depth map expressed in bits per pixel.
eoi_depth_map_resolution_idc indicates the relative resolution compared to the video as specified in Table Z. eoi_depth_map_resolution_idc is inferred to be set to 0 meaning that the resolution of the depth map is the same as the resolution of the video. When not present, the value of eoi_depth_guided_encoding_method_idc is inferred to be equal to 0, denoting that the usage of the depth source for encoding the video is unknown or unspecified. The values greater than 3 are reserved for future use by ITU‑T | ISO/IEC and shall not be present in bitstreams conforming to this version of this Specification.
Table Z – eoi_depth_map_resolution_idc
	Value
	type of encoder optimization

	0
	Unspecified

	1
	Half width and half height

	2
	Quarter width and quarter height

	3
	Double width and double height



Proposal
It is proposed to include this SEI message extension into the TuC.

Patent rights declaration(s)
Tencent may have current or pending patent rights relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).
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