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Abstract
The encoder optimization information (EOI) SEI message is used to indicate optimizations that may have been applied during pre-processing or encoding. This SEI message has been developed and incorporated into VSEI V4 draft and also the interface for its use in VVC is available. It is asserted that EOI SEI message can also be used and beneficial for contents coded with codecs earlier than VVC such as AVC and HEVC.
This contribution proposes to include EOI SEI message in the new edition of AVC and HEVC specification.
[bookmark: _GoBack]In the first revision of this contribution, a constraint that ensures the QP value is within the correct range for the respective codec is added for the interface to AVC and HEVC specifications to align with the changes that has been agreed to be applied to the interface to VVC specification.
Encoder optimization information SEI message
The Encoder Optimization Information (EOI) SEI message provides a structured method for explicitly indicating optimizations that may have been applied during pre-processing or encoding. The signalling also includes information whether a video has been optimized for human viewing or machine analysis, along with details on the types of optimizations applied during pre-processing or encoding. This enables efficient utilization of the video for human viewing or machine analysis. The EOI SEI message consists of two key components:
· Optimization target:
· Human viewing / machine analysis
· Indicates the degree of suitability for the target purpose
· Information on applied optimization methods:
· Object-based optimization.
· Temporal / spatial resampling optimization
· Temporal / spatial quality optimization
· Privacy protection optimization
By incorporating these elements, the EOI SEI message provides relevant information about encoding optimizations, enabling systems and users to interpret and adapt video processing accordingly. This mechanism may help improve post-processing efficiency, enhance AI-driven video analysis, and optimize playback experiences based on the intended use of the content. Furthermore, it could contribute to better alignment between encoding strategies and downstream applications, ensuring that video optimized for human viewing or machine analysis is processed appropriately.
Necessity of Supporting EOI SEI message in AVC and HEVC
Supporting the EOI SEI message in AVC and HEVC could help ensure that encoding optimization information is consistently signaled across different codecs, enabling a more structured and interoperable approach to video processing.
SW implementation
The EOI SEI message has been implemented in both AVC and HEVC, and the corresponding Merge Request (MR) information is as follows:
· AVC: https://vcgit.hhi.fraunhofer.de/jvet/JM/-/merge_requests/10
· HEVC: https://vcgit.hhi.fraunhofer.de/jvet/HM/-/merge_requests/81
Proposed text
AVC
[bookmark: _Toc170290920]D.1.1	General SEI message syntax

	sei_payload( payloadType, payloadSize ) {
	C
	Descriptor

	…
	
	

	else if( payloadType  = =  211 )
	
	

		nn_post_filter_activation( payloadSize )  /* specified in Rec. ITU-T
											H.274 | ISO/IEC 23002-7 */
	5
	

	else if( payloadType  = =  212 )
	
	

		phase_indication( payloadSize )  /* specified in Rec. ITU-T
											H.274 | ISO/IEC 23002-7 */
	5
	

	else if( payloadType  = =  205 )
	
	

		shutter_interval_info( payloadSize )
	5
	

	else if( payloadType  = =  215 ) /* Specified in Rec. ITU-T H.274 | 
												ISO/IEC 23002-7 */
	
	

			encoder_optimization_info( payloadSize )
	
	

	else if( payloadType  = =  216 ) /* Specified in Rec. ITU-T H.274 | 
						ISO/IEC 23002-7 */
	
	

		source_picture_timing_info( payloadSize )
	
	

	…
	
	



Add subclauses D.3.7:
D.3.7 Use of the encoder optimization information SEI messages
For purposes of interpretation of the encoder optimization information SEI message, the variable PicQuant is derived separately for each picture to which the encoder optimization information SEI message applies as follows:
–	PicQuant is set equal to 26 + pic_init_qp_minus26 + slice_qp_delta of the first slice of the picture.
When eoi_pic_quant_object_flag is equal to 1 and eoi_quant_threshold_delta is greater than 0, ( PicQuant + eoi_quant_threshold_delta ) shall be less than or equal to 51. When eoi_pic_quant_object_flag is equal to 0 and eoi_quant_threshold_delta is greater than 0, ( PicQuant − eoi_quant_threshold_delta ) shall be greater than or equal to −QpBdOffset.
HEVC
[bookmark: _Toc13903073][bookmark: _Toc20134538][bookmark: _Ref35660950][bookmark: _Toc77680630][bookmark: _Toc118289223][bookmark: _Ref220341703][bookmark: _Toc226456831][bookmark: _Toc248045448][bookmark: _Toc287363885][bookmark: _Toc311220033][bookmark: _Toc317198889][bookmark: _Toc415476024][bookmark: _Toc423599299][bookmark: _Toc423601803][bookmark: _Toc501130265][bookmark: _Toc140337187]D.2 SEI payload syntax
D.2.1	General SEI message syntax
	sei_payload( payloadType, payloadSize ) {
	Descriptor

		if( nal_unit_type  = =  PREFIX_SEI_NUT )
	

			if( payloadType  = =  0 )
	

				buffering_period( payloadSize )
	

			else if( payloadType  = =  1 )
	

				pic_timing( payloadSize )
	

			…
	

			else if( payloadType  = =  211 ) /* Specified in Rec. ITU-T H.274 | ISO/IEC 23002-7 */
	

				nn_post_filter_activation( payloadSize )
	

			else if( payloadType  = =  212 ) /* Specified in Rec. ITU-T H.274 | ISO/IEC 23002-7 */
	

				phase_indication( payloadSize )
	

			else if( payloadType  = =  215 ) /* Specified in Rec. ITU-T H.274 | ISO/IEC 23002-7 */
	

				encoder_optimization_info ( payloadSize )
	

			else if( payloadType  = =  216 ) /* Specified in Rec. ITU-T H.274 | ISO/IEC 23002-7 */
	

				source_picture_timing_info( payloadSize )
	

			else if( payloadType  = =  218 ) /* Specified in Rec. ITU-T H.274 | ISO/IEC 23002-7 */
	

				modality_info( payloadSize )
	

			else if( payloadType  = =  220 ) /* Specified in Rec. ITU-T H.274 | ISO/IEC 23002-7 */
	

				digitally_signed_content_initialization( payloadSize )
	

			else if( payloadType  = =  221 ) /* Specified in Rec. ITU-T H.274 | ISO/IEC 23002-7 */
	

				digitally_signed_content_selection( payloadSize )
	

			else
	

				reserved_sei_message( payloadSize )
	

		else /* nal_unit_type  = =  SUFFIX_SEI_NUT */
	

			if( payloadType  = =  3 )
	

				filler_payload( payloadSize )
	

			else if( payloadType  = =  4 )
	

				user_data_registered_itu_t_t35( payloadSize )
	

			…
	

				user_data_unregistered( payloadSize )
	

			else if( payloadType  = =  210 ) /* Specified in Rec. ITU-T H.274 | ISO/IEC 23002-7 */
	

				nn_post_filter_characteristics( payloadSize )
	

			else if( payloadType  = =  211 ) /* Specified in Rec. ITU-T H.274 | ISO/IEC 23002-7 */
	

				nn_post_filter_activation( payloadSize )
	

			else if( payloadType  = =  215 ) /* Specified in Rec. ITU-T H.274 | ISO/IEC 23002-7 */
	

				encoder_optimization_info ( payloadSize )
	

			else if( payloadType  = =  222 ) /* Specified in Rec. ITU-T H.274 | ISO/IEC 23002-7 */
	

				digitally_signed_content_verification( payloadSize )
	

			else
	

				reserved_sei_message( payloadSize )
	

		if( more_data_in_payload( ) ) {
	

			if( payload_extension_present( ) )
	

				reserved_payload_extension_data
	u(v)

			payload_bit_equal_to_one /* equal to 1 */
	f(1)

			while( !byte_aligned( ) )
	

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

		}
	

	}
	




D.3.1	General SEI payload semantics
...
The list SingleLayerSeiList is set to consist of the payloadType values 2, 3, 6, 9, 15, 16, 17, 19, 22, 23, 45, 47, 56, 128, 129, 131, 132, 134 to 152, inclusive, 154 to 159, inclusive, 200 to 202, inclusive, 205, 210 to 212, inclusive, 215, 216, 218, and 220 to 222, inclusive.
The list VclAssociatedSeiList is set to consist of the payloadType values 2, 3, 6, 9, 15, 16, 17, 19, 22, 23, 45, 47, 56, 128, 131, 132, 134 to 152, inclusive, 154 to 159, inclusive, 200 to 202, inclusive, 205, 210 to 212, inclusive, 215, 216, 218, and 220 to 222, inclusive.
The list PicUnitRepConSeiList is set to consist of the payloadType values 0, 1, 2, 6, 9, 15, 16, 17, 19, 22, 23, 45, 47, 56, 128, 129, 131, 132, 133, 135 to 152, inclusive, 154 to 159, inclusive, 200 to 202, inclusive, 205, 210 to 212, inclusive, 215, 216, 218, and 220 to 222, inclusive.
[bookmark: _Hlk170292549]NOTE 3 – SingleLayerSeiList consists of the payloadType values of the SEI messages specified in Annex D excluding 0 (buffering period), 1 (picture timing), 4 (user data registered by Recommendation ITU-T T.35), 5 (user data unregistered), 130 (decoding unit information) and 133 (scalable nesting). VclAssociatedSeiList consists of the payloadType values of the SEI messages that, when non-scalable-nested and contained in an SEI NAL unit, infer constraints on the NAL unit header of the SEI NAL unit on the basis of the NAL unit header of the associated VCL NAL unit. PicUnitRepConSeiList consists of the payloadType values of the SEI messages that are subject to the restriction on 8 repetitions per picture unit.
...
Add subclause D.4.6 as follows:
D.4.6 Use of the encoder optimization information SEI messages
For purposes of interpretation of the encoder optimization information SEI message, the variable PicQuant is derived separately for each picture to which the encoder optimization information SEI message applies as follows:
–	PicQuant is set equal to 26 + init_qp_minus26 + slice_qp_delta  of the first slice segment of the picture.
When eoi_pic_quant_object_flag is equal to 1 and eoi_quant_threshold_delta is greater than 0, ( PicQuant + eoi_quant_threshold_delta ) shall be less than or equal to 51. When eoi_pic_quant_object_flag is equal to 0 and eoi_quant_threshold_delta is greater than 0, ( PicQuant − eoi_quant_threshold_delta ) shall be greater than or equal to −QpBdOffset.
F.14.3.1	General SEI payload semantics
...
The list VclAssociatedSeiList is set to consist of the payloadType values 2, 3, 6, 9, 15, 16, 17, 19, 22, 23, 45, 47, 56, 128, 131, 132, 134 to 152, inclusive, 154 to 159, inclusive, 161, 165, 167, 168, 200 to 202, inclusive, 205, 210 to 212, inclusive, 215, 216, 218, and 220 to 222, inclusive.
The list PicUnitRepConSeiList is set to consist of the payloadType values 0, 1, 2, 6, 9, 15, 16, 17, 19, 22, 23, 45, 47, 56, 128, 129, 131, 132, 133, 135 to 152, inclusive, 154 to 168, inclusive, 200 to 202, inclusive, 205, 210 to 212, inclusive, 215, 216, 218, and 220 to 222, inclusive.
...
Subclause G.14.3.1
Make the following changes in subclause G.14.3.1:
G.14.3.1	General SEI payload semantics
...
The list VclAssociatedSeiList is set to consist of payloadType values 2, 3, 6, 9, 15, 16, 17, 19, 22, 23, 45, 47, 56, 128, 131, 132, 134 to 152, inclusive, 154 to 159, inclusive, 161, 165, 167, 168, 177, 178, 179, 200 to 202, inclusive, 205,  210 to 212, inclusive, 215, 216, 218, and 220 to 222, inclusive.
The list PicUnitRepConSeiList is set to consist of payloadType values 0, 1, 2, 6, 9, 15, 16, 17, 19, 22, 23, 45, 47, 56, 128, 129, 131, 132, 133, 135 to 152, inclusive, 154 to 168, inclusive, 176 to 180, inclusive, 200 to 202, inclusive, 205, 210 to 212, inclusive, 215, 216, 218, and 220 to 222, inclusive.
...
Subclause I.14.3.1
Make the following changes in subclause I.14.3.1:
I.14.3.1	General SEI payload semantics
...
The list VclAssociatedSeiList is set to consist of payloadType values 2, 3, 6, 9, 15, 16, 17, 19, 22, 23, 45, 47, 56, 128, 131, 132, 134 to 152, inclusive, 154 to 159, inclusive, 161, 165, 167, 168, 177, 178, 179, 200 to 202, inclusive, 205, 210 to 212, inclusive, 215, 216, 218, and 220 to 222, inclusive.
The list PicUnitRepConSeiList is set to consist of payloadType values 0, 1, 2, 6, 9, 15, 16, 17, 19, 22, 23, 45, 47, 56, 128, 129, 131, 132, 133, 135 to 152, inclusive, 154 to 168, inclusive, 176 to 181, inclusive, 200 to 202, inclusive, 205, 210 to 212, inclusive, 215, 216, 218, and 220 to 222, inclusive.
...
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