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METHOD AND DEVICE FOR ADAPTING THE VIDEO CONTENT
DECODED FROM ELEMENTARY STREAMS TO THE
CHARACTERISTICS OF A DISPLAY.

1. Field.

The present disclosure generally relates to picture/video encoding and
decoding. Particularly, but not exclusively, the technical field of the present
disclosure relates to delivering a High Dynamic Range (HDR) content on
displays with different capabilities.

2. Background.

The present section is intended to introduce the reader to various
aspects of art, which may be related to various aspects of the present
principles that are described and/or claimed below. This discussion is believed
to be helpful in providing the reader with background information to facilitate a
better understanding of the various aspects of the present principles.
Accordingly, it should be understood that these statements are to be read in
this light, and not as admissions of prior art.

The capture and display of image content, whether static pictures or
videos, with a dynamic range that approaches real scenes has been a long-
term challenge.

Actually, human vision has wide latitude for scene brightness, and has
multiple adaptation mechanisms that provide an automatic gain to the human
visual system. Notably, the brightness range that people can see is much
greater than the available contrast range of most currently existing displays.

In an attempt to offer display of contents meeting the requirements of
human vision, High Dynamic Range (HDR) images have recently been
specified and defined, which include higher peak luminance, lower minimum
luminance, greater contrast range, as compared to Standard Dynamic Range
(SDR) images. In other words, HDR images offer increased shadow and
highlight detail over SDR images, namely brighter whites, darker blacks, and
brighter colors that better match images we see in the real world.

PCT/EP2016/076707
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As is well known, a picture, whether of a HDR or SDR type, may be
represented by one or several arrays of samples (aka pixel values) in a specific
encoding format, which specifies all information relative to these pixel values
and all information which may be used by a display and/or any other device to
decode and/or display this picture. The same applies for video contents. In the
following, the term “image content” will be used to cover both pictures and
video contents.

An image content usually comprises at least one component, in the
shape of a first array of samples, usually a luma (or luminance) component,
and, possibly, at least one other component, in the shape of at least one other
array of samples, usually a color component. Or, equivalently, the same
information may also be represented by a set of arrays of color samples, such
as the traditional tri-chromatic RGB representation.

A pixel value is represented by a vector of C values, where C is the
number of components. Each value of a vector is represented with a number
of bits, which defines a maximal dynamic range of the pixel values.

It is expected that broadcasters and distributors of image contents will
frequently need to convert between SDR and HDR content to support delivery
to all possible outlets and devices. This may be the case, notably, for the
conversion from HDR content to layered content which allows backwards
compatibility with SDR distribution and display systems. It may also be the
case for interoperation of HDR signals with HDR displays having less peak
white capability than the source.

Displays, image processors, up/down color convertors will all need to
detect the HDR encoding and colorimetry in use to correctly process and
display the signal.

In order to ease such processing, some Standards Developing
Organizations (SDO) have specified a set of metadata information to be
associated with the HDR (High Dynamic Range) coded video streams. The
purpose of these metadata is to facilitate the adaptation (e.g. HDR-to-SDR or
HDR-to-HDR remapping) or the interpretation of the reconstructed HDR
pictures to the current display characteristics.

PCT/EP2016/076707



WO 2017/080927

10

15

20

25

30

Such HDR metadata mainly comprise static metadata on the one hand,
and dynamic or content-dependent metadata, on the other hand, the latter
being defined as metadata that can vary dynamically throughout the source
content (i.e. can change per scene inside the same sequence).

They comprise, for example:

- Mastering Display Color Volume information (as described for
example in SMPTE Standard ST 2086:2014, “Mastering Display Color
Volume Metadata Supporting High Luminance and Wide Color Gamut
Images”, CEA Standard “HDR Static Metadata Extensions CEA-861.3
January 2015 and ITU-T H.265 (10/2014)): such static metadata are included
with mastered HDR content to convey the color volume of the mastering

display and the luminance of the content. This is described by the chromaticity
of the red, green and blue display primaries and white point of the mastering
display, plus its black level and peak luminance level. In other words, such
static metadata describe the actual HDR color volume of the mastering display
used to create the image content in order to guide the content adaptation (ex:
color volume remapping) towards the display characteristics.

- Color Remapping Information (CRI) (as described in ITU-T H.265
(10/2014) and SMPTE Standard ST 2094-30 in ballot): a dynamic metadata
represented by a parametric model function that operates a color volume

remapping transformation of the HDR pictures to create SDR (represented
with a standardized format) pictures. Such dynamic metadata convey frame-
by-frame or scene-by-scene Color Remapping Information, which will enable
color transformation to be variable along the content timeline.- Content Light
Level information (as described in CEA Standard “HDR Static Metadata
Extensions CEA-861.3 January 2015 and ITU-T H.265 (04/2015)): the
minimum and averaged maximum luminance values to re-scale the HDR

content to the HDR display capabilities (ex: power consumption).

- HDR compaitibility (as described in ITU-T H.265 (04/2015) and by M.
Naccari, A. Cotton, S. Schwarz, M. Pindoria, M. Mrak, T. Borer (BBC), in
“High dynamic range compatibility information SEI message,” ): such

PCT/EP2016/076707
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metadata indicate that the content can be displayed on HDR or SDR displays,
with an appropriate (pre-defined) post-processing.
These different HDR-related metadata types can be used by a receiver

in charge of decoding the receiver encoded video content, for example the
Integrated Receiver Device (IRD), to adapt the reconstructed HDR pictures to
the display characteristics, for example to the display currently connected to
the IRD.

Actually, when source content mastered with HDR is transformed for
presentation on a display having a smaller color volume such as a SDR
display, the color transformation process can be optimized through the use of
these content-dependent, dynamic color transform metadata.

As the content characteristics change from scene to scene, the optimal
transform processing that best reproduces the content creators’ artistic intent
can change. For example, the color volume transformation parameters used
for a very dark scene could be quite different from those used for a very bright
scene.

Hence, the transforms can be represented as metadata synchronized
with the frames of one master. The metadata can be captured or generated as
part of the mastering process, when images are creatively approved, and later
applied in media conversions during the distribution stage.

More precisely, the IRD, which may be part of a set-top-box for
example, or integrated in a TV set, may use one or combine several of these
metadata to perform the adaptation of the decoded HDR pictures to the
targeted display capabilities (e.g. SDR, HDR, WCG (for Wide Color Gamut)...),
depending on the Content Adaptation (CA) method implemented in the IRD.
Actually, some decoding devices will only use static metadata, such as the so-
called Mastering Display Color Volume Information, to operate a remapping
from the HDR content into a SDR image content. Some others will use one or
several dynamic metadata to perform a more complex conversion from the
HDR color volume into a color volume adapted to the display characteristics.

PCT/EP2016/076707



WO 2017/080927

10

15

20

25

30

Moreover, while some decoding devices support several Content
Adaptation methods and may choose the most appropriate one depending on
the available metadata, some others only support one of them.

As a consequence, if the metadata corresponding to the implemented
method, and needed by the decoding device, is not present in the Elementary
Streams associated to the image content, then the adaptation of the decoded
images to the display features is not possible or may be incorrect.

Moreover, for the time being, and as mentioned above, such metadata
are embedded in the Elementary Streams (ES) associated to the encoded
image content. Actually, it must be recalled that images are encoded by a
codec (as defined for example in MPEG-AVC/H.264 standard or MPEG-
HEVC/H. 265 standard) into an Elementary Stream (ES). This Elementary
Stream is then encapsulated into a transport layer, in order to be broadcasted
or distributed. There are several ways of encapsulating the ES into a transport
layer, depending on the targeted application, and the corresponding standard:

- MPEG-2 Transport, for broadcasting applications (traditional TV,

mobile, network IPTV);

- RTP, for video streaming applications on the Internet (Internet

Protocol);
- MPEG-DASH, which relies on the ISO Base Media File Format
standard, and which may be used for conversational services,
IPTV, or Video-on-demand applications;
- MPEG-2 Systems, for storage and download applications, such
as recording the image content on a DVD or a Blu-ray disc.
To access information on the presence of HDR metadata or HDR features
encoded into the elementary stream (ES, coded video layer), the decoding
device, such as the IRD, must hence first select the right multiplex, next
decode the transport layer (TS), and next start decoding the Elementary
Streams, without knowing whether the metadata it requires for adapting the
decoded content to the display characteristics are, or not, present in the ES.
This is both time and power consuming.

PCT/EP2016/076707
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Another drawback of this prior art technique lies in the fact that there is
no guarantee that, if available, the metadata will be present for the entire
sequence or program.

Actually, some video programs are built thanks to splicing techniques,
which may consist in cutting some video sequences from a movie for example,
and inserting between two cut parts a video sequence corresponding to some
advertisement. It is possible that the corresponding stream will comprise
metadata in the parts corresponding to some movie scenes, but not in the ad
video sequence.

There is no way, for the decoding device, to know whether or not the
metadata will be available for the whole duration of the video program or only
for parts of it.

There is therefore a need for a technique allowing to overcome at least
some of these drawbacks.

3. Summary.

The following presents a simplified summary of the present disclosure
in order to provide a basic understanding of some of its aspects. This summary
iS not an extensive overview of the present disclosure. It is not intended to
identify key or critical elements of the present disclosure. The following
summary merely presents some aspects of the present disclosure in a
simplified form as a prelude to the more detailed description provided below.

According to an aspect of the present disclosure, a signal is provided,
having at least one type of metadata giving information regarding elementary
streams of an encoded video content. Such a signal is formatted to comprise
an additional information indicating the presence of at least one particular type
of said metadata.

Hence, the present disclosure relies on a novel and inventive approach
of the encoding of video signals, which comprises adding an additional
information within the signal representative of a video content, in order to
inform a receiver on the presence of one or several types of metadata within
the signal. It is no longer necessary for a receiver to start decoding the

elementary streams in order to determine whether or not some types of
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metadata are available within theses streams. Moreover, the receiver can
directly know whether or not it will be able to adapt the decoded video content
to the characteristics of a display to which it is connected, as a function of the
available types of metadata, as indicated by this additional information.

Such a technique allows saving both time and power consumption, as
compared to prior art techniques.

According to another aspect, said additional information also indicates
if said at least one particular type of said metadata is present within said signal
for a whole duration of said encoded video content.

A receiver of said signal can hence directly know whether the metadata
needed for adapting the decoded video content to the characteristics of a
display to which it is connected will be available for the whole duration of the
video sequence or program, or whether it will have to modify or halt such
adaptation during the video sequence.

According to yet another aspect, said additional information also
comprises at least part of said metadata. This is particularly advantageous for
static metadata, for which part or full metadata information can be directly
available within the additional information, in order to help the receiver choose
which content adaptation method to use.

According to a further aspect, when said at least one particular type of
said metadata belongs to a set of dynamic metadata, said additional
information comprises a first refresh information belonging to the group
comprising:

- a maximal dynamic metadata refresh rate;
- a minimal time interval after which said dynamic metadata will be
refreshed.

According to a further aspect, when said at least one particular type of
said metadata belongs to a set of dynamic metadata, said additional
information comprises a second refresh information belonging to the group
comprising:

- a minimal dynamic metadata refresh rate;

PCT/EP2016/076707
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- a maximal time interval after which said dynamic metadata will be
refreshed.

Information on the metadata refresh rate are useful for the receiver of
said signal, in order to know when it will be able to start decoding the video
content on the basis of refreshed metadata. This may be interesting for
example for a broadcasted video content, when a user decides to switch from
a TV channel to another.

According to an aspect of the present disclosure, said additional
information is present in a transport stream of said signal.

Hence, the receiver can directly access the information, without having
to decode the elementary streams which are encapsulated within said
transport stream.

According to a further aspect, said encoded video content is a High
Dynamic Range video content, and said metadata are High Dynamic Range
metadata.

According to another aspect of the present disclosure, a method for
adapting a video content decoded from elementary streams to the
characteristics of a display from at least one type of metadata giving
information regarding said elementary streams is provided. Such a method
comprises:

- obtaining an additional information indicating the presence of one
particular type of metadata;

- determining if said video content decoded from elementary streams is
displayable on said display from said additional information and the
characteristics of the display; and

- if said video content decoded from elementary streams is determined
as being displayable, selecting a process from said additional information and
the characteristics of the display and adapting the video content according to
the selected process.

Hence, a receiver of encoded video elementary streams may determine
quickly and easily if the received content will be displayable, depending on the
characteristics of the display and on the available metadata, and may select

PCT/EP2016/076707
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an appropriate content adaptation process, for example for remapping an HDR
content as a function of the colorimetric features supported by the display.

According to another aspect, said additional information also indicates
if said at least one particular type of metadata is present within said signal for
a whole duration of said video elementary streams.

According to other of its aspects, the present disclosure relates to a
device comprising a processor configured to implement the above method, a
computer program product comprising program code instructions to execute
the steps of the above method when this program is executed on a computer,
a processor readable medium having stored therein instructions for causing a
processor to perform at least the steps of the above method, and a non-
transitory storage medium carrying instructions of program code for executing
steps of the above method when said program is executed on a computing
device.

The specific nature of the present principles as well as other objects,
advantages, features and uses of the present principles will become evident
from the following description of examples taken in conjunction with the
accompanying drawings.

4, Brief Description of Drawings.

The present disclosure can be better understood with reference to the
following description and drawings, given by way of example and not limiting
the scope of protection, and in which:

- Fig. 1 shows a diagram of the steps of a method for adapting the
content of video elementary streams in accordance with an embodiment of the
present disclosure;

- Fig. 2 shows an example of an architecture of a device in
accordance with an embodiment of the present disclosure;

- Fig. 3 shows the syntax of a signal in accordance with an
embodiment of the present disclosure; and

- Fig. 4 illustrates the tree structure of a multiplex stream carrying
the video elementary streams adapted according to the method of figure 1.

PCT/EP2016/076707
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Similar or same elements are referenced with the same reference

numbers.

5. Description of Example of the present principles.

The present principles will be described more fully hereinafter with
reference to the accompanying figures, in which examples of the present
principles are shown. The present principles may, however, be embodied in
many alternate forms and should not be construed as limited to the examples
set forth herein. Accordingly, while the present principles are susceptible to
various modifications and alternative forms, specific examples thereof are
shown by way of examples in the drawings and will herein be described in
detail. It should be understood, however, that there is no intent to limit the
present principles to the particular forms disclosed, but on the contrary, the
disclosure is to cover all modifications, equivalents, and alternatives falling
within the spirit and scope of the present principles as defined by the claims.

The terminology used herein is for the purpose of describing particular
examples only and is not intended to be limiting of the present principles. As
used herein, the singular forms "a", "an" and "the" are intended to include the
plural forms as well, unless the context clearly indicates otherwise. It will be
further understood that the terms "comprises”, "comprising,” "includes" and/or
"including” when used in this specification, specify the presence of stated
features, integers, steps, operations, elements, and/or components but do not
preclude the presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups thereof. Moreover,
when an element is referred to as being "responsive” or "connected” to another
element, it can be directly responsive or connected to the other element, or
intervening elements may be present. In contrast, when an element is referred
to as being "directly responsive” or "directly connected" to other element, there
are no intervening elements present. As used herein the term "and/or" includes
any and all combinations of one or more of the associated listed items and
may be abbreviated as"/".

PCT/EP2016/076707
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It will be understood that, although the terms first, second, etc. may be
used herein to describe various elements, these elements should not be
limited by these terms. These terms are only used to distinguish one element
from another. For example, a first element could be termed a second element,
and, similarly, a second element could be termed a first element without
departing from the teachings of the present principles.

Although some of the diagrams include arrows on communication paths
to show a primary direction of communication, it is to be understood that
communication may occur in the opposite direction to the depicted arrows.

Some examples are described with regard to block diagrams and
operational flowcharts in which each block represents a circuit element,
module, or portion of code which comprises one or more executable
instructions for implementing the specified logical function(s). It should also be
noted that in other implementations, the function(s) noted in the blocks may
occur out of the order noted. For example, two blocks shown in succession
may, in fact, be executed substantially concurrently or the blocks may
sometimes be executed in the reverse order, depending on the functionality
involved.

Reference herein to “in accordance with an example” or “in an example”
means that a particular feature, structure, or characteristic described in
connection with the example can be included in at least one implementation of
the present principles. The appearances of the phrase in accordance with an
example” or “in an example” in various places in the specification are not
necessarily all referring to the same example, nor are separate or alternative
examples necessarily mutually exclusive of other examples.

Reference numerals appearing in the claims are by way of illustration
only and shall have no limiting effect on the scope of the claims.

While not explicitly described, the present examples and variants may
be employed in any combination or sub-combination.

The present principles are described for encoding/decoding/adapting
video elementary streams representing a picture or a group of pictures or a

whole sequence of pictures.
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In the following, the present disclosure will be described in closer detail
in relation to a specific embodiment, in which the features of the present
disclosure are applied to High Dynamic Range (HDR) Content Adaptation
selection process and HDR metadata signaling for Transport-Streams (TS).

As described previously in relation to the known prior art techniques,
there is no information, in the transport stream associated to an encoded video
content, relating to the presence of HDR metadata, which could be useful for
receivers. As a consequence, a receiver/decoder requires parsing a HDR
coded stream before making decision on whether the decoded content should
be adapted to targeted display characteristics, prior to carriage to the targeted
display. Those steps imply resource consumption (decoding portions of
Elementary Streams) and look-ahead (inspecting what is in the stream).

The present disclosure consists in specifying an High Dynamic Range
(HDR) metadata descriptor that enables knowing accessible HDR specific
features through an HDR Elementary Stream (ES). This has importance to
adapt or interpret coded video when considering the whole consumer end
chain such as receiver, decoder, renderer elements.

For instance, it allows having information about the presence of HDR-
to-SDR remapping metadata in the ES, for its full duration. It facilitates and
simplifies the retrieval of this information, without requiring to parse the ES
itself. In that way, the receiver, for example the IRD, can know in advance
whether the stream will be decodable and displayable (possibly taking into
account adaptation capability of the receiver) with the display connected to the
Integrated Receiver Decoder (IRD) e.g. a STB (Set-Top-Box). Moreover, the
receiver can also choose which Content Adaptation model to use, to adapt the
decoded video content to the display characteristics.

Fig. 1 illustrates the main steps of a method for adapting a video content
decoded from video elementary streams to the characteristics of a display
according to an embodiment of the present disclosure.

Areceiver RX 10is connected to a display 11. For example, the receiver
RX10isan IRD integratedina TV set 11, or is part of a set-top box, connected
through an HDMI link to a display 11.
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The receiver RX 10 receives a multiplex stream MX 1, corresponding to
a channel modulation, as illustrated for example by figure 4. Such a multiplex
stream MX 1 has a tree structure 43, with, at a first level, a transport layer 41,
in which are encapsulated Elementary Streams 42, corresponding to the
encoded video content. Each Elementary Stream is associated to an identifier,
which may for example correspond to a TV channel. Hence, in the example of
figure 4, a first signal Multiplex 0 carries the Elementary Streams associated
to identifiers pid 0, pid_1 and pid_2, while a second signal Multiplex 1 carries
the Elementary Streams associated to identifiers pid_3 and pid 4.

The receiver MX 1 demultiplexes the multiplex stream MX 1 at step 101,
and then parses the Transport Stream TS 41 at step 102. It hence obtains an
additional information HDR DESCR. indicating the presence of one or several
particular types of metadata in the transport stream TS 41. Such additional
information HDR DESCR. are used, in conjunction with information EDID
relating to the characteristics of the display 11, to determine if the decoded
pictures from the received video elementary streams are displayable on the
display 11, at step CA SELEC 105. The EDID information are received from a
display control module DISP.CTRL 111 and comprise notably the display
supporied formats and the display characteristics. By comparing such EDID
information with the metadata available in the multiplex stream MX 1, the
receiver RX 1 may decide, at step 105,which Content Adaptation method it
should use to adapt the decoded video content to the display characteristics,
if the video elementary streams are indeed determined as being displayable.

Once the Content Adaptation process is selected, the receiver RX 10
adapts the video content decoded from the elementary streams according to
the selected process at step CA 106. The video content decoded from the
elementary streams DEC. PIC. are obtained after a step 104 of Video ES
Decoding, resulting from a step 103 in which the Elementary Streams 42
encapsulated in the Transport Stream 41 have been parsed.

The adapted, or remapped pictures REMAP. PICT. are sent to the
display 11 in order to be rendered at step 110 DISP. RENDER.

Thus, the HDR_descriptor is used by the IRD for:

PCT/EP2016/076707
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- Determination by IRD whether the HDR video is (correctly) displayable

on the connected display thanks to EDID information (display supported

formats) and HDR_descriptor information.

- If HDR content is displayable, selection of the appropriate Content

5 Adaptation method given the display capabilities.

It must be noted that only the TS layer 41 is parsed, not the ES 42.

According to an embodiment of the present disclosure, addition of a

descriptor in the TS (Transport Stream) layer 41 signals the presence of one

particular type of HDR metadata or feature. It may also signal if this information

10 is present for the whole program or sequence duration.

An example of syntax of such a descriptor HDR DESCR. (also called

additional information in the present document), which is carried by a signal F,

is presented in Table 1.
Table 1: Example of HDR metadata descriptor.

Syntax No. | Mnemonic
of
bits
HEVC_HDR_descriptor() {
mastering_display_colour_volume_info_present flag | 1 bslbf
colour_remapping_info_present_flag 1 bslbf
content_light_level _info_present_flag 1 bsibf
hdr_compatibility_info_flag 1 bslbf
reserved 4 bslbf
15 As may be observed in Table 1, the descriptor comprises flags

indicating the presence of four different types of metadata, namely:

- Color Remapping Information (CRI);
- Mastering Display Color Volume Information;
- Content Light Level Information;

20 - HDR Compatibility.
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When the value of the flag is set at “1”, it indicates that the

corresponding type of metadata is present for the whole duration of the

encoded video stream, or the whole program.

According to an embodiment, part or full static metadata information

5 could be available in the descriptor as given in example with the “Mastering

Display Colour Volume information” in Table 2.
Table 2: Example of HDR metadata descriptor.

Syntax No. | Mnemonic
of
bits
HEVC_HDR_descriptor() {
mastering_display_colour_volume_info_present flag | 1 bslbf
colour_remapping_info_present_flag 1 bslbf
content_light_level _info_present_flag 1 bsibf
hdr_compatibility_info_flag 1 bslbf
reserved 4 bslbf
if (mastering_display_colour_volume_info_present_flag )
{ 16 bslbf
for(c=0;c<3;c++){ 16 bslbf
display_primaries_x[c ]
display_primaries_y[ c]
}
white_point_x 16 bslbf
white_point_y 16 bslbf
max_display mastering_luminance 32 bslbf
min_display_mastering_luminance 32 bslbf

The features of the corresponding metadata, namely the associated

colorimetric primaries, the white points and the minimum and maximum display

10  mastering luminance are directly available in the descriptor HDR DESCR. in

the transport stream 41.




WO 2017/080927 PCT/EP2016/076707

16

According to an embodiment, the maximal dynamic metadata refresh

rate or minimal period is signaled. It indicates the minimum interval the

dynamic metadata are being refreshed (example in Table 3). This information

may be expressed in number of reference clock rate number or number of ticks

5 (ex: 90KHz).

Table 3: Example of HDR metadata descriptor with dynamic metadata

refresh rate.

Syntax No. | Mnemonic
of
bits
HEVC_HDR_descriptor() {
mastering_display_colour_volume_info_present flag | 1 bslbf
colour_remapping_info_present_flag 1 bslbf
content_light_level _info_present_flag 1 bsibf
hdr_compatibility_info_flag 1 bslbf
reserved 4 bslbf
if ( colour_remapping_info_present_flag ) {
max_colour_remapping_info_refresh_rate 32 bslbf

According to an embodiment, the minimal dynamic metadata refresh

rate or maximal period is signaled. It indicates the maximum interval the

10  dynamic metadata are being refreshed (example in Table 4). This information

may be expressed in number of reference clock rate number or number of ticks

(ex: 90KHz) or number of ES video frame rate.

Table 4: Example of HDR metadata descriptor with dynamic metadata

refresh rate.
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Syntax No. | Mnemonic
of
bits
HEVC_HDR_descriptor() {

mastering_display_colour_volume_info_present flag | 1 bslbf
colour_remapping_info_present_flag 1 bslbf
content_light_level _info_present_flag 1 bsibf
hdr_compatibility_info_flag 1 bslbf
reserved 4 bslbf
if ( colour_remapping_info_present_flag ) {

min_colour_remapping_info_refresh_rate 32 bslbf

According to an embodiment, the remapped (colour_remapping_info)

signal characteristic is signaled. It will be used by the IRD to know (choose)

which format to be sent to the display, and/or to know if it is supported by the

display.

5 Table 5: Example of HDR metadata descriptor with dynamic metadata

refresh rate.




WO 2017/080927 PCT/EP2016/076707

18

Syntax No. | Mnemonic
of
bits
HEVC_HDR_descriptor() {
mastering_display_colour_volume_info_present flag | 1 bslbf
colour_remapping_info_present_flag 1 bslbf
content_light_level _info_present_flag 1 bsibf
hdr_compatibility_info_flag 1 bslbf
reserved 4 bslbf
if ( colour_remapping_info_present_flag ||
hdr_compatibility _info_flag ) { 8 bslbf
colour_target_primaries 8 bslbf
colour_target_transfer_function 8 bsibf

colour_target_matrix_coefficients

A variant to the example of table 5 is provided below :
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Syntax No. | Mnemonic
of
bits
HEVC_HDR_descriptor() {
mastering_display_colour_volume_info_present flag | 1 bslbf
colour_remapping_info_present_flag 1 bslbf
content_light_level _info_present_flag 1 bsibf
hdr_compatibility_info_flag 1 bslbf
transfer_function_info_flag 1 bsibf
color_info_present_flag 1
reserved 2 bslbf
if ( transfer_function_info_flag ) { bslbf
colour_target_transfer_function 8 bsibf
} 8
if ( color_info_present_flag ) { 8

colour_target_primaries

colour_target_matrix_coefficients

10

The present disclosure thus provides several advantages over prior art

techniques :

- The IRD RX 10 has access to the information of the presence of some

particular type of HDR static and dynamic metadata at a high level (TS 41).

- The IRD RX 10 has knowledge whether the metadata will be present for all

the duration of the program/sequence.

- The IRD RX 10 doesn’t need to parse the ES (42) anymore, but only the

TS (41), to know if it can display the HDR pictures correctly.

In that way, the IRD RX 10 can give this information to the User

Interface (or to the content adaptation selection module) to warn about the

possibly full support (or not) of the HDR rendering, depending on its

implemented post-processing (ex: color volume mapping) and depending on

the connected display characteristics via EDID.
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Additionally, it can select the appropriate (among the ones implemented
in the IRD RX 10) content adaptation model.

On Fig. 1, the modules are functional units, which may or not be in
relation with distinguishable physical units. For example, these modules or
some of them may be brought together in a unique component or circuit, or
contribute to functionalities of a software. A contrario, some modules may
potentially be composed of separate physical entities. The apparatus which
are compatible with the present principles are implemented using either pure
hardware, for example using dedicated hardware such ASIC or FPGA or VLSI,
respectively « Application Specific Integrated Circuit », « Field-Programmable
Gate Array », « Very Large Scale Integration », or from several integrated
electronic components embedded in a device or from a blend of hardware and
software components.

Fig. 2 represents an exemplary architecture of a device 20 which may
be configured to implement a method described in relation with Fig. 1.

Device 20 comprises following elements that are linked together by a
data and address bus 21:

- a microprocessor 22 (or CPU), which is, for example, a DSP (or Digital
Signal Processor);

- a ROM (or Read Only Memory) 23;

- a RAM (or Random Access Memory) 24;

- an I/O interface 25 for reception of data to transmit, from an application;
and

- abattery 26.

In accordance with an example, the battery 26 is external to the device.
In each of mentioned memory, the word « register » used in the specification
can correspond to area of small capacity (some bits) or to very large area (e.g.
a whole program or large amount of received or decoded data). The ROM 23
comprises at least a program and parameters. The ROM 23 may store
algorithms and instructions to perform techniques in accordance with present
principles. When switched on, the CPU 22 uploads the program in the RAM

and executes the corresponding instructions.

PCT/EP2016/076707
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RAM 24 comprises, in a register, the program executed by the CPU 22
and uploaded after switch on of the device 20, input data in a register,
intermediate data in different states of the method in a register, and other
variables used for the execution of the method in a register.
The implementations described herein may be implemented in, for
example, a method or a process, an apparatus, a software program, a data
stream, or a signal. Even if only discussed in the context of a single form of
implementation (for example, discussed only as a method or a device), the
implementation of features discussed may also be implemented in other forms
(for example a program). An apparatus may be implemented in, for example,
appropriate hardware, software, and firmware. The methods may be
implemented in, for example, an apparatus such as, for example, a processor,
which refers to processing devices in general, including, for example, a
computer, a microprocessor, an integrated circuit, or a programmable logic
device. Processors also include communication devices, such as, for example,
computers, cell phones, portable/personal digital assistants ("PDAs"), and
other devices that facilitate communication of information between end-users.
In accordance with an example of device, the multiplex stream MX 1
(Fig. 1) is obtained from a source. For example, the source belongs to a set
comprising:
- a local memory (23 or 24), e.g. a video memory or a RAM (or
Random Access Memory), a flash memory, a ROM (or Read Only
Memory), a hard disk ;

- a storage interface (25), e.g. an interface with a mass storage, a
RAM, a flash memory, a ROM, an optical disc or a magnetic support;

- a communication interface (25), e.g. a wireline interface (for
example a bus interface, a wide area network interface, a local area
network interface) or a wireless interface (such as a IEEE 802.11
interface or a Bluetooth® interface); and

- an picture capturing circuit (e.g. a sensor such as, for example, a

CCD (or Charge-Coupled Device) or CMOS (or Complementary
Metal-Oxide-Semiconductor)).

PCT/EP2016/076707
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In accordance with an example of the device, the remapped picture

REMAP.PICT. (Fig. 1) is sent to a destination; specifically, the destination

belongs to a set comprising:

a local memory (23 or 24), e.g. a video memory or a RAM, a flash
memory, a hard disk ;

a storage interface (25), e.g. an interface with a mass storage, a
RAM, a flash memory, a ROM, an optical disc or a magnetic support;
a communication interface (25), e.g. a wireline interface (for
example a bus interface (e.g. USB (or Universal Serial Bus)), a wide
area network interface, a local area network interface, a HDMI (High
Definition Multimedia Interface) interface) or a wireless interface
(such as a IEEE 802.11 interface, WiFi ® or a Bluetooth ® interface);
a display 11 ; and

an IRD 10.

In accordance with examples of the device, the signal F carrying the

descriptor HDR DESCR. is obtained from a source. Exemplarily, the signal F

is read from a local memory, e.g. a video memory (24), a RAM (24), a ROM

(23), a flash memory (23) or a hard disk (23). In a variant, the bitstream is

received from a storage interface (25), e.g. an interface with a mass storage,

a RAM, a ROM, a flash memory, an optical disc or a magnetic support and/or

received from a communication interface (25), e.g. an interface to a point to

point link, a bus, a point to multipoint link or a broadcast network.

In accordance with examples, the device 20 being configured to

implement a method described in relation with Fig. 1, belongs to a set

comprising:

a mobile device ;

a communication device ;

a game device ;

a tablet (or tablet computer) ;
a laptop ;

a still picture camera;

a video camera ;
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- an encoding chip;

- a still picture server ; and

- avideo server (e.g. a broadcast server, a video-on-demand server

or a web server).

Fig. 3 shows an example of the syntax of such a signal F when a packet-
based transmission protocol is used. Each transmitted packet P comprises a
header H and a payload PAYLOAD. A bit of the header H, for example,
represents an additional information indicating the presence of one particular
type of said metadata and if this additional information is present for the whole
duration of the video streams (payload PAYLOAD).

More precisely, according to an embodiment, and as described in
example of Table 1, some bits may be reserved and form a HDR metadata
descriptor in the transport stream TS packet of the multiplex of Figure 4 (Multi-
plex 0 or Multi-plex 1). These bits are flags indicating the presence of different
types of HDR metadata, and indicating if they are present for the whole
duration of the elementary streams 42.

Implementations of the various processes and features described
herein may be embodied in a variety of different equipment or applications.
Examples of such equipment include an encoder, a decoder, a post-processor
processing output from a decoder, a pre-processor providing input to an
encoder, a video coder, a video decoder, a video codec, a web server, a set-
top box, a laptop, a personal computer, a cell phone, a PDA, and any other
device for processing a picture or a video or other communication devices. As
should be clear, the equipment may be mobile and even installed in a mobile
vehicle.

Additionally, the methods may be implemented by instructions being
performed by a processor, and such instructions (and/or data values produced
by an implementation) may be stored on a computer readable storage
medium. A computer readable storage medium can take the form of a
computer readable program product embodied in one or more computer
readable medium(s) and having computer readable program code embodied
thereon that is executable by a computer. A computer readable storage
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medium as used herein is considered a non-transitory storage medium given
the inherent capability to store the information therein as well as the inherent
capability to provide retrieval of the information therefrom. A computer
readable storage medium can be, for example, but is not limited to, an
electronic, magnetic, optical, electromagnetic, infrared, or semiconductor
system, apparatus, or device, or any suitable combination of the foregoing. It
is to be appreciated that the following, while providing more specific examples
of computer readable storage mediums to which the present principles can be
applied, is merely an illustrative and not exhaustive listing as is readily
appreciated by one of ordinary skill in the art: a portable computer diskette; a
hard disk; a read-only memory (ROM); an erasable programmable read-only
memory (EPROM or Flash memory); a portable compact disc read-only
memory (CD-ROM); an optical storage device; a magnetic storage device; or
any suitable combination of the foregoing.

The instructions may form an application program tangibly embodied on
a processor-readable medium.

Instructions may be, for example, in hardware, firmware, software, or a
combination. Instructions may be found in, for example, an operating system,
a separate application, or a combination of the two. A processor may be
characterized, therefore, as, for example, both a device configured to carry out
a process and a device that includes a processor-readable medium (such as
a storage device) having instructions for carrying out a process. Further, a
processor-readable medium may store, in addition to or in lieu of instructions,
data values produced by an implementation.

As will be evident to one of skill in the art, implementations may produce
a variety of signals formatted to carry information that may be, for example,
stored or transmitted. The information may include, for example, instructions
for performing a method, or data produced by one of the described
implementations. For example, a signal may be formatted to carry as data the
rules for writing or reading the syntax of a described example of the present
principles, or to carry as data the actual syntax-values written by a described
example of the present principles. Such a signal may be formatted, for
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example, as an electromagnetic wave (for example, using a radio frequency
portion of spectrum) or as a baseband signal. The formaiting may include, for
example, encoding a data stream and modulating a carrier with the encoded
data stream. The information that the signal carries may be, for example,
analog or digital information. The signal may be transmitted over a variety of
different wired or wireless links, as is known. The signal may be stored on a
processor-readable medium.

A number of implementations have been described. Nevertheless, it will
be understood that various modifications may be made. For example,
elements of different implementations may be combined, supplemented,
modified, or removed to produce other implementations. Additionally, one of
ordinary skill will understand that other structures and processes may be
substituted for those disclosed and the resulting implementations will perform
at least substantially the same function(s), in at least substantially the same
way(s), to achieve at least substantially the same resuli(s) as the
implementations disclosed. Accordingly, these and other implementations are
contemplated by this application.

PCT/EP2016/076707
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CLAIMS
1. A signal having at least one type of metadata giving information
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regarding elementary streams (42) of an encoded video content,
characterized in that the signal is formatted to comprise an additional
information (HDR DESCR.) indicating the presence of at least one particular
type of said metadaia.

2. The signal of claim 1, wherein said additional information (HDR
DESCR.) also indicates if said at least one particular type of said metadata is
present within said signal for a whole duration of said encoded video content.

3. The signal of claim 1 or 2, wherein said additional information (HDR
DESCR.) also comprises at least part of said metadata.

4. The signal of any of claims 1 to 3, wherein, when said at least one
particular type of said metadata belongs to a set of dynamic metadata, said
additional information (HDR DESCR.) comprises a first refresh information
belonging to the group comprising:

- a maximal dynamic metadata refresh rate;

- a minimal time interval after which said dynamic metadata will be

refreshed.

5. The signal of any of claims 1 to 4, wherein, when said at least one
particular type of said metadata belongs to a set of dynamic metadata, said
additional information (HDR DESCR.) comprises a second refresh information
belonging to the group comprising:

- a minimal dynamic metadata refresh rate;

- a maximal time interval after which said dynamic metadata will be

refreshed.
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6. The signal of any of claims 1 to 5, wherein said additional information
(HDR DESCR.) is present in a transport stream (41) of said signal.

7. The signal of any of claims 1 to 6, wherein said encoded video content
is a High Dynamic Range video content, and wherein said metadata are High
Dynamic Range metadata.

8. A method for adapting a video content decoded from elementary
streams to the characteristics of a display from at least one type of metadata
giving information regarding said elementary streams, characterized in that
the method comprises:

- obtaining (102) an additional information (HDR DESCR.) indicating the
presence of one particular type of metadata;

- determining if said video content decoded from elementary streams is
displayable on said display (11) from said additional information (HDR
DESCR.) and the characteristics (EDID) of the display; and

- if said video content decoded from elementary streams is determined
as being displayable, selecting (105) a process from said additional
information and the characteristics of the display and adapting (106) the video
content decoded from elementary streams according to the selected process.

9. The method of claim 8, wherein said additional information also
indicates if said at least one particular type of metadata is present within said

signal for a whole duration of said elementary streams.

10. A device (20) comprising a processor configured to implement the
method for adapting a video content decoded from elementary streams to the
characteristics of a display according to claim 8 or 9.

11. A computer program product comprising program code instructions to
execute the steps of the method for adapting a video content decoded from

PCT/EP2016/076707
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elementary streams to the characteristics of a display according to claim 8 or
9, when said program is executed by a processor.

12. A processor readable medium having stored therein instructions for
causing a processor to perform at least the steps of the method for adapting a
video content decoded from elementary streams to the characteristics of a
display according to claim 8 or 9.

13. A non-transitory storage medium carrying instructions of program code
for executing steps of the method for adapting a video content decoded from
elementary streams to the characteristics of a display according to claim 8 or
9 when said program is executed on a computing device.
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WO 2017/080927 PCT/EP2016/076707

1/3

10
RX
MX /101
/ > DEMUX CASELEC e
]
b
1
15 PARSING ™—1BR DESCR. I
i 1
oY 103 I
| ES PARSING |~ i
! 104 106 |
---------- L
VIDEOES | DEC.
: _—————— e > CA
. DECODING |  PIC. ,
_____________________ i
!
1
REMAP. PICT. _i EDID
11 == mmmmmsmm s
/ 1
1
1
1
1
1
v
RE?\:;F;R DISP. CTRL
/ 111
110 DISPLAY

Figure 1



WO 2017/080927

PCT/EP2016/076707

20 —5 |

22 57 R
23 7] | 20
24 5]
21 =
Fig. 2
H PAYLLOAD

Fig. 3



WO 2017/080927 PCT/EP2016/076707

Multi-plex

1 (channel modulation)
41
Elementary stream
42 (Coded Video Layer)
Multi-plex 0 -
Multi-plex 1 -

Figure 4



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2016/076707

INV.
ADD.

A. CLASSIFICATION OF SUBJECT MATTER

HO4N21/434

HO4N21/81

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO4N

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

DVB ORGANIZATION:

"TM-GBSO774r1 Annex-I-changes-and-related-
service_type-and-component-descriptor-chan
ges-for-HEVC.docx",

DVB, DIGITAL VIDEO BROADCASTING, C/0 EBU -
17A ANCIENNE ROUTE - CH-1218 GRAND
SACONNEX, GENEVA - SWITZERLAND,

2 May 2014 (2014-05-02), XP017843787,

1-13

the whole document
page 1, paragraph I.1
page 5, paragraph I.2.5

Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

6 December 2016

Date of mailing of the international search report

15/12/2016

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Schneiderlin, Jean

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2016/076707

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

European Standard: "Digital Video
Broadcasting (DVB); Specification for
Service Information (SI) in DVB systems",

1 May 2014 (2014-05-01), pages 2014-5,
XP055132834,

Retrieved from the Internet:
URL:http://www.etsi.org/deliver/etsi_en/30
0400 300499/300468/01.14.01 60/en_300468v0
11401p.pdf

[retrieved on 2014-08-01]

the whole document

paragraph [5.2.3] - paragraph [5.2.4]

1-13

Form PCT/ISA/210 (c

ontinuation of second sheet) (April 2005)

page 2 of 2




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - wo-search-report
	Page 35 - wo-search-report

