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Introduction
The work on System Aspects of PCC toward the development of ISO/IEC 23090-10 has so far addressed various technical aspects including partial access, new metadata, DASH/MMT signalling, etc. and related potential solutions have been documented in TuC (N18607). A yet another important aspect around immersive media metrics has not yet been considered, which is for instance essential to assess the quality of experience with adaptive streaming using PCC content. This CE aims to study and evaluate immersive media metrics for 6DoF environments with a focus on point cloud (PC) content distribution.
Logistics
Coordinator
Ozgur Oyman (ozgur.oyman@intel.com)
Participants
· Intel
· Mediatek
· Interdigital
· Apple
· Samsung
· Nokia
Documents during MPEG#129
· Intel input (m51605)
· Mediatek input (m52495)
· CE report (m52761)

Schedule
· Finalization of CE description: January 17, 2020
· Submission of proposals: March 20, 2020
· Completed report: At MPEG 130
Description of CE
Motivation 
Currently, there are no metrics available to assess quality of experience (QoE) for PCC content distribution, for example when using DASH-based adaptive streaming formats to deliver PCC content. Moreover, due to the 6DoF experience within the point cloud content, a re-evaluation of immersive media metrics is necessary and those metrics in ISO/IEC 23090-6 may not be directly applicable or may have to be refined in order to be applicable for 6DoF volumetric experiences. Some technical aspects to be considered include:
a) Capture higher degree of user interactivity due to translational (x-y-z) movements of the 6DoF user, which is in addition to the only allowed rotational movements for 3DoF 

b) Perceived quality of point cloud objects, e.g., based on user proximity and object motion, e.g., quality of a volumetric tile can change dramatically as an inverse function of the user’s distance to the tile

c) Impact of dynamic viewport and viewpoint changes and network bandwidth limitations, especially when delivering large point clouds with multiple objects. For example, a relevant question for DASH-based adaptive delivery of PCC content is the following: For a fixed total V-PCC stream bitrate, what is the optimal allocation of bitrate and resolution across video components on texture, geometry, etc. components to deliver the best quality?

d) Impact of partial access on PC streaming with dynamic user movements and viewport / viewpoint changes, which may require continuous tracking and request of relevant portions of the point cloud from the network

These considerations also raise the need to define new full-reference quality metrics for PCC content. At the moment, there are objective and subjective video quality metrics available for 2D video sequences, such as Peak Signal-to-Noise Ratio (PSNR), Structural Similarity Metric (SSIM), and Mean Opinion Score (MOS). ISO/IEC 23001-10 provides the means to signal these full-reference metrics as part of the timed metadata track, and this metadata could be used for multiple purposes on the client side such as to support dynamic adaptive streaming. However, these metrics are not suitable for assessing the quality of experience (QoE) for PCC content distribution.
Objectives
Based on these considerations, input is solicited from MPEG participants with the following objectives: 
1. Evaluate applicability of the existing immersive media client reference model and metrics in ISO/IEC 23090-6 to the case of 6DoF PC content distribution 

2. Study and document new immersive media metrics for PC content distribution in 6DoF environments, both full-reference and non-reference metrics are of interest

3. Identify potential updates to ISO/IEC 23090-6 such as:
 
i. updated immersive media client reference model to support PC content and 6DoF environments
ii. refinements of existing metrics to apply for 6DoF PC content distribution, 
iii. update of metric measurement process to apply for 6DoF PC content distribution 
iv. inclusion of new metrics tailored for PC content distribution with potential applicability to 6DoF volumetric experiences
4. Identify potential updates to ISO/IEC 23001-10 for signalling of full-reference quality metrics for PCC content using the timed metadata track addressing the following:
 
i. inclusion of new full-reference quality metrics PCC content distribution with potential applicability to 6DoF volumetric experiences. Among other possible metric evaluations, metrics considered by 3DG group as part of their V-PCC codec development (a few pointers are below in Section 3.3) will also be assessed as part of this objective.
ii. evaluation results on quality of experience (QoE) with DASH-based adaptive streaming using PCC content based on the identified quality metrics
iii. further provisioning of spatial relation information in connection with timed metadata in PC/6DoF environments, e.g., that necessary to indicate quality metrics for specific bounding boxes in PC
Relevant Visual Quality Metrics Pointers
· V-PCC CTC (see Annex A): http://wg11.sc29.org/doc_end_user/current_document.php?id=71905&id_meeting=180
· IEEE Journal Paper (see Section 8): https://ieeexplore.ieee.org/document/8571288
· JPEG CTC: https://drive.google.com/file/d/1wVj6Z4wLq5g2Qza6K_BL0SGGspEYguso/view
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