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1 Introduction

This contribution proposes to discuss parameters to be evaluated in order to assess the perceived quality of video formats in VR. 
2 Main challenge of subjective tests
Assessing the subjective quality of a video format within a VR environment implies 2 things:

· Taking into account the influence of the rendering system capabilities

· Ensuring that each viewer rates the same “thing” in order to be able to merge the scores i.e. to be able to replicate the same experience over all the testers.
In VR the overall immersive experience can be seen as the combination of mainly 3 domains:

· Visual quality

· Sound quality 

· Interactivy fidelity

In this context there are 2 parameters that influence the perception of these domains:

· Media format

· Rendering system

In fact, the Visual quality is dependent from the video format (resolution, framerate…) and the rendering system capabilities (screen resolution and refresh rate, lenses characteristics and FOV…)
3 Visual quality 

3.1 Influence of the rendering system
Head mounted displays, whatever they are equipped with dedicated screens or are smartphone-based, can be characterized by their capabilities that influence the perceived quality such as:

· The screen resolution per eye, assuming that for smartphone based systems, it is half of the smartphone display.
· Field of view, that can be computed from the display size and the type lenses (and their theoretical distance from the eyes and screen)

· The screen refresh rate, particularly critical while dealing with low frame rate videos and motion-to-photon latency.

· The Motion-to-photon latency, that is not only dependent from the refresh rate but also from the sensibility of the motion sensors (gyroscope, cameras…)
3.2 Influence of video format
Video parameters influencing the perceived quality of experience are:The video that is played on an HMD, apart from the specific sceneRepresentation format:

· The video resolution, mapped to the display capabilities with upscale if needed 

· The video frame rate, that can be played at the refresh rate of the device or interpolated so as to match the display capabilities
· The projection map used for creating the 360 degrees environment will have impacts on how the content is projected to the display.
· Monoscopic/Stereoscopic: Stereoscopic content consideration will certainly raise the issues encountered while evaluating 3DTV formats.
At a second stage, for a given video representation format, the compression aspects will impact the quality. The selection of the codec (AVC, HEVC), the encoder configuration (low delay, Random access… and the target bitrate will influence significantly the perceived quality.

4 What needs to be fixed

4.1 The rendering system characteristics

By selecting an HMD and identifying its characteristics and limitations. In order to ensure the reproducibility of the tests, cardboards with manual adjustement of the smartphone into them, should not be considered.
4.2  Some levels of interaction
In order to ensure that testers evaluate the same experience it is necessary to limit the freedom in content navigation (or if allowed to track the head motions). In the latter case, more testers might be needed and some rejection criteria may be defined such as the average viewpoint, the head movements speed…
5 Proposed tests 
5.1 First test: quality assessment of the representation format 
· Select an HMD

· Identify content characteristics (Projection map, resolution, frame rate…)

· Enable only a fixed viewport capability

· Play only with resolution and frame rate
5.2 Second test: Video compression test
· Use the same HMD as the first test

· Select the resolution and frame rates from the first test for which the quality of experience was good enough.

· Integrate codecs (AVC, HEVC) aspects targeting various bitrates.

· Still limit the experience to a fixed viewport
5.3 Third test: Influence of interactivity 
· Use the same HMD as the two first tests

· Select the resolution, frame rates and bitrates from the second test for which the quality of experience was good enough.

· Enable the tester to navigate in the 360 degrees scene 
6 Some working assumptions
· The full quality signal is sent to the user (not just the visible part of the scene for a given view point)

· There is no region of interest encoding optimization (no local bitrate allocation)
7 
 Proposal

It is proposed to discuss and hopefully to agree on an approach for assessing the perceived video quality of VR contents using HMDs. 
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