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Appendix |

Examples of candidate technologies for functions of ILE

(This appendix does not form an integral part of this Recommendation.)

1.1 Implementation of WFS

Figure 1.1 shows a block diagram of one implementation of WFS for an ILE system [b-Tsutsumi]. Figure 1.2 shows an
implementation of a front array for audio spatialization installed at the bottom of ta stage (the box surrounded by the dotted
line) and a rear loudspeaker array for audio spatialization special effects is shown in Figure 1.3. In this example, there are
eight loudspeakers and one sub-woofer for surround sound reproduction. All the loudspeakers were connected to each other
with Ethernet in a daisy chain configuration and controlled by digital audio network through Ethernet (DANTE) protocol.

However, audio signals were fed through XLR cables from interfaces (Andiamo 2 XT by DirectOut Technologies).

DAW

- Loudspeaker array
MADIFaceXT —b| MADI BRIDGE H Andiamo 2 DA }—P (front 32 ch)

Time code —»{ Sync. station

Loudspeaker array
(front 27 ch)

Loudspeaker array
rear 32 ch)

rear 27 ch)

Surround speakers
(8.1 ch)

H.430.2(18)_FI.1

_ Loudspeaker array

Figure 1.1 — Block diagram of immersive sound reproduction system

H.430.2(18)_F1.2

Figure 1.2 — Front array embedded at the bottom of the stage (box with dotted line)
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H.430.2(18)_F1.3

Figure 1.3 — Rear loudspeaker array

A linear distribution of secondary sources was used along the x-axis for reproducing sound fields of focused sources defined
at (x, y) = (0.0, 1.0), emitting monochromatic signals of 1 kHz. Assuming sound velocity as 343 m/s, the distance between
reference lines and the x-axis was set to 3 m and the distance between loudspeakers was set to 0.075 m. Fifty-nine
loudspeakers along the x-axis were used as secondary sources.

Since the sound field was assumed to be 1.1 m in height, i.e. the height of the ears of the sitting audience members, all the
secondary sources were arranged in one line at the height of the loudspeakers (0.9 m).

1.2 Implementation of super high-definition video stitching

Details of an implementation of super high-definition video stitching are shown in [b-Akutsu].

1.3 Implementation of media transport functions

In order to synchronize and transport video and audio combined with spatial information, MMT, an optimized protocol for
media synchronization, can be utilized with definitions for MMT signalling to describe 3D information such as the size,
position and direction of MMT assets, see Figure 1.4. This technology makes it possible to correlate physical spatial
parameters such as the size and position of the display device with asset data (frame pixel data) so that the space can be
reconstructed with high realism at the destination at the intended size. In addition, transmission of the digital multiplex
(DMX) signals commonly used in production to control stage lighting and audio devices together with the MMT assets

enables realistic presentations that accurately synchronize remote stage equipment with the media [b-Akutsu].
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video and audio  that can be multiplexed Sporting [, environ- environ- Remote venue
recording on a single device venue 1 /; : mental data mental data
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e s s Hmmmmm—— - at terminal using
EPG: electronic program guide Synchronized transmission with ) absolute time
additional spatial/environmental T ) :ﬁ%
data (advanced MMT)
H.430.2(18)_F1.4

Figure 1.4 — Media synchronization for realistic sensation (Advanced MMT)

1.4 Implementation of arbitrary background real-time object extraction function
An overview of the actual implementation of an arbitrary background object extraction process is shown in Figure 1.5 [b-
Nagata]. The object extraction uses sensors in addition to the imaging camera to capture the object. This enables constraints

on object extraction to be eliminated so that the range of applications can be expanded as much as possible in the future.

Masking

A 4

Camera image [] Foreground Outpht image
[l Background

B Unknown

TRIMAP ' 1 Boundary area
generation : correction

Sensor image etc.

TRIMAP Mask image

« Supports all sensors outputting single-channel images
* Difference between image and background, if the
background is captured beforehand

H.430.2(18)_F1.5

Figure 1.5 — Overview of arbitrary background object extraction process

Processing can be divided broadly into two stages. In the first stage, a sensing device and the background image (only if it
can be captured ahead of time) are used to roughly identify the object area. In this stage, data (a trimap) are generated and
pixels are labelled into three categories: foreground, background and unknown. Then, pixels in the trimap in the region
labelled 'unknown' (for which the foreground and background could not be distinguished during the rough identification
stage and is assumed to contain the object boundary) are rapidly further classified as foreground and background and
corrections are applied to the boundary.

In the second stage, some objects targeted for extraction have an extremely complex boundary, for example target objects

are with untargeted objects in background. The boundaries of target objects must be represented in fine detail to avoid
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degrading the sense of realism. In such cases, pixels in the unknown region are classified as foreground or background, but
they are also assigned a transparency value called an a (alpha) value, which provides a more natural-looking boundary.
Further work on the arbitrary background real-time object extraction technology is required to increase speed, robustness

and detail.
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