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[bookmark: _Toc117875899]Abstract
This document presents the results of the VCM Track 2 Call for Proposals, providing a summary of the objective results obtained from the proposals and status of the received proposals. Based on the submitted results, it is recommended to proceed with a standardization project in the WG4.
1. [bookmark: _Toc117875900]Introduction
The CfP on Video Coding for Machines [1], targeted at addressing requirements as detailed in [2], resulted in 17 proposals, which were studied at the 9th WG2 meeting. The proposals are categorized based on fundamental codec type as shown in Table 1.

[bookmark: _Ref117720843]Table 1. Proposal categorization.
	Number of proposals using end2end codecs based on neural networks only
	2

	Number of proposals using a video codec like VVC and added to it without changing the inner workings of the video codec
	13

	Number of proposals that extended a conventional video codec like VVC and required modification of the standardized video codec
	1

	Architectures not involving existing standardized video codec nor end2end codec
	1

	Total received proposals
	17



The use of region-of-interest methods in the encoder was seen in 10 proposals, as detailed below:

	RoI used in encoder side
	10

	· With video decoder output direct to task network
	4

	· Encoder affecting background (and adding side information to bitstream)
	3

	· Encoder altering QP only
	1


2. [bookmark: _Toc117875901]Status of the proposals
The status of received proposals with respect to requirements (excluding feature-compression related, which is not the scope of this CfP) as per the CfP requirements questionnaire (see Appendix A) and completeness is recorded in Table 2.

[bookmark: _Ref117724091]Table 2. Status of received proposals.
	Proposal
	Valid decoder submitted
	Valid bitstreams submitted
	VCM requirements checklist submission

	P01
	Y
	Y
	Y

	P02
	Y
	Y
	Y

	P03
	Y
	Y
	N

	P04
	Y
	Y
	N

	P05
	Y
	Y
	N

	P06
	Y
	Y
	Y

	P07
	Y
	Y
	Y 

	P08
	Y
	Y
	Y

	P11
	Y
	Y (partial)
	Y 

	P12
	Y
	Y
	Y 

	P14
	Y
	Y (partial)
	Y

	P15
	Y
	Y
	Y 

	P16
	Y
	Y
	N

	P17
	Y
	Y
	Y 

	P18
	Y
	Y
	Y 

	P20
	Y
	Y
	Y

	P21
	Y
	Y
	Y



3. [bookmark: _Toc117875902]Results
Three tasks were used in the CfP evaluation, with the achieved performance as shown in Table 3 and a breakdown to the dataset level shown in Table 4.

[bookmark: _Ref117721376]Table 3. Task performance results (highest proposal).
	Task
	BD-rate change

	Object tracking
	-57%

	Instance segmentation
	-45%

	Object detection
	-39%




[bookmark: _Ref117722697]Table 4. Task performance results (highest proposal by dataset).
	Task
	Dataset
	BD-rate change

	Object tracking
	TVD (videos)
	-57%

	Instance segmentation
	OpenImages
	-51%

	
	TVD
	-57%

	Object detection
	OpenImages
	-47%

	
	FLIR
	-53%

	
	TVD
	-65%

	
	SFU (videos)
	-36%
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5. [bookmark: _Toc117875904]Conclusion
Based on assessment of evaluation of the proposals it is concluded that the submissions amount to technology that is capable of meeting the requirements as specified in the CfP. Based on these results, it is recommended to proceed with a standardization project in the WG4.
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[bookmark: _Toc117875906]Appendix A: Questionnaire
Proponents are requested to copy the following questionnaire to their submission containing the description of the proposed technology and fill it out according to the following instructions:
The following requirements for a VCM standard are defined in the Use cases and requirements document [2]. Please use the check boxes in the “Fulfillment” column to indicate which requirements your proposal fulfills and add a short reasoning in the “Reasoning” column as to why your proposal fulfills the requirement.
	Requirement
	Fulfillment
	Reasoning

	a) VCM shall support video coding for machine task consumption purposes.
	☐	

	b) VCM shall support feature coding.
	☐	

	c) VCM shall support a coding efficiency improvement for at least 30% BD-rate over the VVC standard on machine vision tasks.
	☐	

	d) VCM shall support a broad spectrum of encoding rates.
	☐	

	e) VCM shall support various degrees of delay configuration.
	☐	

	f) VCM shall be agnostic to network models.
	☐	

	g) VCM shall be agnostic to machine task types.
	☐	

	h) VCM shall provide description of the meaning or the recommended way of using the decoded data.
	☐	

	i) VCM should support the use and inclusion of information such as descriptors in its bitstream.
	☐	

	j) A single VCM bitstream shall support any number of instances of machine tasks.
	☐	

	k) VCM shall support at least the following colour formats; monochrome, RGB, and YUV (YCbCr).
	☐	

	l) VCM shall support at least the following input bit depths: 8-bit and 10-bit.
	☐	

	m) VCM complexity shall allow for feasible implementation within the constraints of the available technology at the expected time of usage.
	☐	

	n) VCM shall support rectangular picture format up to 7680x4320 pixels (8K).
	☐	

	o) VCM shall support fixed and variable rational frame rates for video inputs.
	☐	

	p) VCM shall support any input source from video or image.
	☐	

	q) VCM shall support privacy and security.
	☐	
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