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Introduction
We propose to use the following coordinate systems, which are geometrically aligned to that of [1] and [2], for controlling immersive media in the operation of FLUS.
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Figure 5‑1 – Principal axes for yaw, pitch, roll angles. Yaw rotates around the Y (vertical, up) axis, pitch around the X (lateral, side-to-side) axis, roll around the Z (back-to-front) [1]
*** Start change 1 ***
12
Immersive media handling
12.1
General
In some applications of FLUS, it can be necessary to signal the geometric information of media from the sender to the receiver, or vice versa, to maximize media quality or network capacity. For example, in a session including two audio channels, as shown in clause A.14.3.7 of [2], the audio receiver may take the direction of each audio channel used in the capture of audio signal, if known, e.g., through session negotiation, into account when the received audio is decoded, rendered, and played out. Such information can be represented with parameters such as azimuth and elevation, assuming a spherical coordinate system [6]. Likewise, in a session including high-resolution video, as shown in clause A.4.7.4 of [2], the video receiver may take the field of view (FOV) used in the capture of video signal into account when the received video is decoded, rendered, and displayed. In this case, two sets of azimuth and elevation parameters would represent a FOV, assuming a spherical coordinate system.
On the other hand, the audio sender may take the direction in which the far-end user is currently interested into account. The direction of the head or eye of the user may be considered as equivalent to such a direction. Figure 12.1 shows a coordinate system that can be used to represent the direction of head or eye with. If the direction of interest is known, e.g., through some feedback signalling, then the audio sender may consider that information when it pre-processes and encodes the input audio signal. For example, when there are more microphones than the audio channels, audio signals from microphones pointing the interested direction can be considered more important. Likewise, the video sender may take the direction in which the far-end user is currently interested into account when it pre-processes and encodes the video signal. For example, when the negotiated bit-rate is not sufficient to cover all directions with an equal quality level, area around the interested direction can be considered visually more important. Figure 4.1 shows the functional components of a FLUS client that includes media pre-processor, media controller, and media render.
12.2
Media geometry
12.2.1
Coordinate system
The direction in which the media receiver is interested can be represented using a coordinate system shown in figure 12.1, which consists of three axes X, Y, and Z. Three angles, pitch, yaw, and roll, are measured around the X, Y, and Z axes respectively, assuming the torso is fixed. If seen from the origin to the positive direction, each angle increases clockwise. All angles are zero when the user sees the front.
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Figure 12.1: Coordinate system for Pitch, Yaw, and Roll
Depending on the applications or implementations, not all angles may be necessary or available. For example, it may not be possible for the media sender to control the values related to roll or pitch, when the camera is located on a flat surface tangential to the ground, in which case only yaw needs to be fed back. How to measure these angles is out of the scope of this document.
Although this coordinate system is defined for the media receiver, the media sender should assume the same coordinate system and take actions based on the values of geometric information it receives. The direction at the media sender points when azimuth and elevation are zero corresponds to the direction at the media receiver when pitch, yaw, and roll are zero.
*** End change 1 ***
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