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illumination picture both obtained from an HDR picture, both a picture/video format ot a decoded version of said LDR picture,
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Method and device for signaling in a bitstream a picture/video
format of an LDR picture and a picture/video format of a decoded HDR
picture obtained from said LDR picture and an illumination picture.

1. Field.

The present disclosure generally relates to signaling output
picture/video formats in a distribution framework comprising a dual
modulation encoding/decoding scheme.

The present disclosure further relates to an encoding method which
generates a bitstream representing a LDR picture and an illumination picture
and a decoding method and device which decodes either a LDR or HDR

picture according to an output picture/video format signaled by the bitstream.

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
disclosure 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
invention. Accordingly, it should be understood that these statements are to
be read in this light, and not as admissions of prior art.

In the following, a picture (sometimes called an image or frame in prior
art) contains one or several arrays of samples (pixel values) in a specific
picture/video format which specifies all information relative to the pixel values
of a picture (or a video) and all information which may be used by a display
and/or a decoding device to visualize and/or decode a picture (or video). A
picture comprises at least one component, in the shape of a first array of

samples, usually a luma (or luminance) component, and, possibly, at least
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one other component, in the shape of at least one other array of samples,
usually a color component.

Low-Dynamic-Range pictures (LDR pictures) are pictures whose luma
samples are represented with a limited number of bits (most often 8 or 10).
This limited representation does not allow correct rendering of small signal
variations, in particular in dark and bright luminance ranges. In high-dynamic
range pictures (HDR pictures), the signal representation is extended in order
to maintain a high accuracy of the signal over its entire range. In HDR
pictures, Juma samples are usually represented in floating-point format (either
32-bit or 16-bit for each component, namely float or half-float), the most
popular format being openEXR half-float format (16-bit per RGB component,
i.e. 48 bits per sample) or in integers with a long representation, typically at
least 16 bits.

A dual modulation scheme is a typical approach for encoding an input
HDR picture in a bitstream and for obtaining a decoded version of the input
HDR picture by decoding the bitstream at least partially. Its principle is to
obtain an illumination picture (also called illumination map or backlight
picture) from the input HDR picture. A residual picture is then obtained by
dividing the input HDR picture by the illumination picture and both the
illumination picture (or illumination data representing the illumination picture)
and the residual picture are then directly encoded.

Encoding an input HDR picture using this approach leads to encode
two components: a residual picture (called the LDR picture in the following),
which may be a viewable picture, and illumination picture (or illumination data
representing the illumination picture). A decoded version of the LDR picture
may then be obtained by directly decoding the bitstream at least partially, and
a decoded version of the input HDR picture may also be obtained by
multiplying the decoded version of the LDR picture by a decoded version of
the illumination picture obtained by decoding the bitstream at least partially
(or from illumination data obtained by decoding the bitstream at least

partially).
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The LDR and illumination pictures may have different input
picture/video formats (YUV, RGB, XYZ,...) and have not necessary the same
format. For example, the illumination picture may be monochrome and the
LDR picture format may be YUV or RGB.

The picture/video format of the decoded version of the input LDR
picture, called the output LDR format in the following, and the picture/video
format of the decoded version of the input HDR picture, called the output
HDR format in the following, may be the same as the formats of the input
LDR and HDR pictures, respectively called the input LDR format and the
input HDR format in the following.

However, the input formats and the output formats are usually not the
same because it is advantageous that the output formats be adapted to
specific conditions. For example, an output LDR or HDR format may be
adapted to some targeted specific displays, ambient conditions for the
display of the decoded pictures or user preferences. Such adaptions of the
output formats increase the visual quality of the decoded version of the
pictures over said targeted specific displays because the encoding/decoding
scheme optimizes the distribution of a given bit rate in order to reach the
better visual quality for said targeted specific display.

The problem to be solved by the disclosure is that both a LDR or a
HDR picture which may be decoded from a same bitstream shall conform to
a specific output LDR or HDR format which is different from the input LDR or
HDR format.

In a conventional encoding/decoding scheme adapted for encoding a
single picture (or single video), the picture/video format of the input picture is
signaled in the bistream using a syntax element: a so-called ‘video usability
information’ (VUI) as defined, for example, in the HEVC recommendation
(“High Efficiency Video Coding’, SERIES H: AUDIOVISUAL AND
MULTIMEDIA SYSTEMS, Recommendation ITU-T H.265,
Telecommunication Standardization Sector of ITU, April 2013) or H264/AVC
recommendation (“Advanced video coding for generic audiovisual Services”,
SERIES H: AUDIOVISUAL AND MULTIMEDIA SYSTEMS, Recommendation
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ITU-T H.264, Telecommunication Standardization Sector of ITU, February
2014)).

The picture/video format of the decoded version of the input picture is
then the picture/video format defined by the VUI, i.e. the same as the
picture/format format of the input picture.

Moreover, because such a conventional encoding/decoding scheme
allows only a single VUI for signaling the input picture/video format of the
picture to be encoded, it is not well-adapted for signaling two picture/video
outputs formats in a same bitstream, each relative to a picture which may be

decoded from the bitstream.

3. Summary.

In light of the foregoing, aspects of the present disclosure are directed
to creating and maintaining semantic relationships between data objects on a
computer system. The following presents a simplified summary of the
disclosure in order to provide a basic understanding of some aspects of the
disclosure. This summary is not an extensive overview of the disclosure. It is
not intended to identify key or critical elements of the disclosure. The
following summary merely presents some aspects of the disclosure in a
simplified form as a prelude to the more detailed description provided below.

The disclosure sets out to remedy some of the drawbacks of the prior
art with a method for signaling, in a bitstream representing a LDR picture and
an illumination picture both obtained from an HDR picture, both a
picture/video format of a decoded version of said LDR picture, called an
output LDR format, and a picture/video format of a decoded version of said
HDR picture, called an output HDR format. The method, which comprises
encoding in the bitstream a first syntax element defining the output LDR
format, is characterized in that it further comprises encoding in the bitstream
a second syntax element which is distinct from the first syntax element and
which defines the output HDR format.

PCT/EP2015/062470
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The disclosure further relates to an encoding/decoding method/device,
a computer program product, a processor readable medium, a non-transitory
storage medium and a signal.

The specific nature of the disclosure as well as other objects,
advantages, features and uses of the disclosure will become evident from the
following description of embodiments taken in conjunction with the

accompanying drawings.

4, Brief Description of Drawings.

In the drawings, an embodiment of the present invention is illustrated.
It shows:

- Fig. 1 shows a block diagram of the steps of a method for encoding
an HDR picture | in a bitstream F1 in which a LDR picture and an illumination
picture are obtained from said HDR picture in accordance with an
embodiment of the disclosure;

- Fig. 2 shows a block diagram of a method for decoding a HDR
picture or a LDR picture from a bitstream representing a LDR picture and an
illumination picture in accordance with an embodiment of the disclosure;

- Fig. 3 shows an example of a VUl message representing an output
LDR format whose the syntax complies with the HEVC recommendation in
accordance with an embodiment of the disclosure;

- Fig. 4 shows changes in the high level syntax of the HEVC
specification to signal the presence of a new SEI message;

- Fig. 5 shows an example of a SEl message representing an output
HDR format in accordance with an embodiment of the disclosure;

- Fig. 5a shows a variant of the SEl message in Fig. 5.

- Fig. 6 shows an example of an additional SEI message used to
embed the data of the illumination picture;

- Fig. 7 shows an example of a variant of the syntax of a SEl message

representing the HDR output format shown in Fig. 5;
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- Fig. 8 shows a block diagram of the substeps of the step 11 for
encoding a LDR picture and an illumination picture both obtained from an
HDR picture in accordance with an embodiment of the disclosure;

- Fig. 9 shows a block diagram of the substeps of the step 21 for
decoding a bitstream representing LDR and illumination pictures in
accordance with an embodiment of the disclosure;

- Fig. 10 shows an example of the syntax of a SEI message relative
to a frame-packing arrangement according to an embodiment of the
disclosure;

- Fig. 11 shows a table given an interpretation of the flag
‘content_interpretation_type” of Fig. 10;

- Fig. 12 shows a table given an interpretation of the flag
“frame_packing_arrangement_type” of Fig. 10;

- Fig. 13 shows an example of a frame-packing-arrangement scheme
according to an embodiment of the disclosure;

- Fig. 14 shows an example of a frame-packing-arrangement scheme
according to an embodiment of the disclosure;

- Fig. 15 shows an example of a frame-packing-arrangement scheme
according to a variant of an embodiment of the disclosure;

- Fig. 16 shows a block diagram of the substeps of the step 10 in
accordance with an embodiment of the disclosure;

- Fig. 17 shows a block diagram of the substeps of the step 162 in
accordance with an embodiment of the invention;

- Fig. 18 shows a block diagram of the substeps of the step 162 in
accordance with an embodiment of the invention;

- Fig. 19 shows a block diagram of the substeps of the step 162 in
accordance with an embodiment of the invention;

- Fig. 20 shows a block diagram of the steps of a method in
accordance with a variant of the method as described in Fig. 1;

- Fig. 21 shows a block diagram of the steps of a method in

accordance with a variant of the method as described in Fig. 2;
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- Fig. 22-23 show an example of a SEl message representing an
output LDR format and an example of a VUl message representing an output
HDR format in accordance with an embodiment of the disclosure;

- Fig. 24 shows an example of an architecture of a device in
accordance with an embodiment of the disclosure; and

- Fig. 25 shows two remote devices communicating over a

communication network in accordance with an embodiment of the disclosure.

Similar or same elements are referenced with the same reference

numbers.

5. Description of Embodiments.

The present disclosure will be described more fully hereinafter with
reference to the accompanying figures, in which embodiments of the
disclosure are shown. This disclosure may, however, be embodied in many
alternate forms and should not be construed as limited to the embodiments
set forth herein. Accordingly, while the disclosure is susceptible to various
modifications and alternative forms, specific embodiments thereof are shown
by way of example in the drawings and will herein be described in detail. It
should be understood, however, that there is no intent to limit the disclosure
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 disclosure as defined by the claims.

The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the disclosure. 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,
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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"/".

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 disclosure.

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 embodiments 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 "one embodiment” or "an embodiment” means
that a particular feature, structure, or characteristic described in connection
with the embodiment can be included in at least one implementation of the
disclosure. The appearances of the phrase "in one embodiment" or

“according to an embodiment” in various places in the specification are not
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necessarily all referring to the same embodiment, nor are separate or
alternative embodiments necessarily mutually exclusive of other
embodiments.

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 embodiments and variants
may be employed in any combination or sub-combination.

The methods described below are adapted to encode a HDR picture
but may extend to encode a sequence of HDR pictures (video) because
pictures of the sequence are encoded independently to each other.

Generally speaking, the present disclosure relates to a method for
signaling, in a bitstream, both a picture/video format of a decoded version of
a LDR picture RF obtained from an HDR picture, called an output LDR
format, and a picture/video format of a decoded version of said original HDR
picture |, called an output HDR format.

The method comprises encoding in the bitstream a first syntax
element defining the output LDR format and a second syntax element which
is distinct from the first syntax element and which defines the output HDR
format.

Fig. 1 shows a block diagram of the steps of a method for encoding an
HDR picture | in a bitstream F1 in which a LDR picture and an illumination
picture are obtained from said HDR picture in accordance with an
embodiment of the disclosure.

The method comprises a module FENC which is configured for
encoding (step 12), in a bitstream F2, a first syntax element SE1 which
defines the output LDR format, and a second syntax element SE2, which is
distinct from the first syntax element SE1, and which defines the output HDR
format.

It is well-known methods for determining a LDR picture and an
illumination picture IF from an input HDR picture to be encoded. (« High
Dynamic Range video coding”, JCTVC-P0159, San José, US, 9-17 Jan.
2014.)
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For example, the illumination picture IF may comprise a triplet of
illumination values for each sample of the input HDR picture |, each value of
a triplet being an illumination value for a color component value of a sample.
The illumination picture IF may be either represented by a weighted linear
combination of shape functions or a low-frequency version of the luminance
component of the HDR picture | but the disclosure is not limited to any
specific means for obtaining or representing an illumination picture IF relative
to the HDR picture | to be encoded.

The LDR picture RF is usually a residual picture obtained from the
HDR picture and the illumination picture IF. Usually, the residual picture is
obtained by dividing the HDR picture | by the illumination picture IF.

In step 10, a splitter SPLM is configured for obtaining the LDR picture
RF and the illumination picture IF.

According to an embodiment, the module SPLM is configured for
obtaining either the LDR picture RF or the illumination picture IF or both from
either a local/remote memory and/or from a communication network.

According to an embodiment, the module SPLM is configured for
splitting the HDR picture | into the LDR picture RF and the illumination picture
IF.

In step 11, the LDR and illumination pictures (or, alternatively
illumination data representing the illumination picture IF) are encoded by
means of an encoder ENC.

According to a variant, the module FENC is further configured to
encode some parameters Param used by the encoder ENC.

According to an embodiment, the parameters Param are encoded in
the bitstream F2.

According to an embodiment, at least some parameters Param and
the bitstream F1 (and/or possibly F2) are transmitted asynchronously.

Some of the parameters Param will be detailed in the following.

Fig. 2 shows a block diagram of a method for decoding a HDR picture
or a LDR picture from a bitstream representing the LDR picture and an

illumination picture in accordance with an embodiment of the disclosure.
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In step 20, a module FDEC is configured for obtaining the first syntax
element SE1 which defines the output LDR format and the second syntax
element SE2 which defines the output HDR format by decoding the bitstream
F2 at least partially.

According to a variant, the module FDEC is further configured for
obtaining some parameters Param either from a local memory or by
decoding the bitstream F2 at least partially.

According to a variant, at least some parameters Param and the
bitstream F1 (and/or possibly F2) are received asynchronously.

In step 21, a decoder DEC is configured for obtaining a decoded
version RF of the LDR picture RF and a decoded version IF of the
illumination picture IF by decoding the bitstream F1 at least partially.

According to an embodiment of the step 21, the decoded version TF
of the illumination picture IF may be obtained from illumination data.

According to variants, the decoded version RF of the LDR picture RF
and/or the decoded version TF of the illumination picture IF are obtained
from a local memory.

According to a variant, the decoded version RF of the LDR picture RF
is further obtained according to some parameters Param.

The decoded version RF of the LDR picture RF has a format which is

defined by the output LDR format of first syntax element SE1.

In step 22, a module ISPLM is configured for obtaining a decoded
version [ of the HDR picture | from the decoded version RF of the LDR
picture RF and the decoded version TF of the illumination picture IF.

The decoded version [ of the HDR picture | has a format which is
defined by the output HDR format of the second syntax element SE2.

According to a variant, the decoded version [ of the HDR picture | is
obtained according to some parameters Param.

According to a first embodiment of the method, the first syntax
element SE1 is a VUl (Video Usability Information) message called, for

example, “vui-parameter()” and the second syntax element SE2 is a SEI
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message (Supplemental Enhancement Information) message called, for
example “dual-modulation-info()”.

Fig. 3 shows an example of the VUl message “vui-parameter()’
representing an output LDR format whose the syntax complies with the
HEVC recommendation in accordance with an embodiment of the disclosure.

The VUI message contains tags, which actually defines the output
LDR format:

- video_format indicates the format of the LDR picture (e.g. PAL or
SECAM);

- video_full_range_flag indicates if the LDR picture occupies the full
available range of coded values or not;

- colour_description_present_flag is a flag equal to 1 that indicates
if the three elements colour_primaries, transfer_characteristics and
matrix_coeffs shall be used to enable a display to correctly render the
colors.

- colour_primaries indicates the chromaticity coordinates of the
source primaries;

- transfer_characteristics indicates the opto-electronic transfer
characteristic of the LDR picture;

- matrix_coeffs describes the matrix coefficients used in deriving
luma and chroma components from the green, blue, and red primaries.

Fig. 5 show an example the SEl message “dual-modulation-info()”
representing an output HDR format in accordance with an embodiment of the
disclosure.

The SEI message “dual-modulation-info()’ provides information
about the output HDR format of the decoded version [ of the HDR picture .

- modulation_channel_cancel_flag equal to 1 indicates that the SEI
message “dual-modulation-info()” cancels the persistence of any previous
SEI message “dual-modulation-info()” in output order.

- modulation_cancel_cancel flag equal to 0 indicates that
illumination picture information follows.

- modulation_channel_target_sample_format specifies the format

PCT/EP2015/062470
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of the samples of the luma and chroma sample arrays of the decoded version
[ of the HDR picture 1.

According to an embodiment, the tag
modulation_channel_target sample_format equal to 0 indicates that the
samples are in integer format. Values greater than O for
modulation_channel_target_sample_format are reserved for future use by
ITU-T | ISO/IEC. When not present, the value of
modulation_channel_target_sample_format is inferred to be equal to 0.

According to an embodiment, the tag
modulation_channel_target sample_format equal to 1 to support the 16-
bits half-float format.

According to an embodiment, the tag
modulation_channel_target sample_format equal to 2 to support the 32-
bits full-float format.

- modulation_channel_target_bit chroma_format_idc has the
same semantic as specified in subclause 7.4.3.2 of the above cited HEVC
recommendation for the chroma_format_idc syntax element, except as
follows: modulation_channel_target_bit chroma_format_idc specifies the
chroma format of the decoded version [ of the HDR picture |, rather than the
chroma format used for the Coded Video Sequence (CVS).

When modulation_channel_target_bit_chroma_format_idc is not
present in the SElI message “dual-modulation-info()’, the value of
modulation_channel_target_bit_chroma_format_idc is inferred to be
equal to chroma_format_idc (which relates to the LDR picture).

- modulation_channel_target_bit _depth_luma_minus8 plus 8
specifies the bit depth of the samples of the luma sample array of decoded
version [ of the HDR picture I.

The tag modulation_channel_target_bit_depth_luma_minus8 shall
be in the range 0 to 8 inclusive. When
modulation_channel_target _bit_depth_luma_minus8 is not present in the
SEI message “‘dual-modulation-info()”, the value of

modulation_channel_target _bit_depth_luma_minus8 is inferred to be
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equal to bit_depth_luma_minuss8.

- modulation_channel_target_bit_depth_chroma_minus8 plus 8
specifies the bit depth of the samples of the chroma sample arrays of the
decoded version [ of the HDR picture |.

The tag modulation_channel_target bit depth_chroma_minus8
shall be in the range 0 to 8 inclusive. When
modulation_channel_target_bit_depth_chroma_minus8 is not present in
the SEI message “‘dual-modulation-info()”, the value of
modulation_channel_target _bit_depth_chroma_minus8 is inferred to be
equal to bit_depth_chroma_minus8.

- modulation_channel_target_video_full_range flag has the same
semantics as specified in subclause E.2.1 of the above cited HEVC
recommendation for the video_full_range_flag syntax element, except as
follows: modulation_channel_target_video_ full_range flag specifies the
colour space used for the decoded version [ of the HDR picture |, rather than
the colour space used for the CVS.

When the tag modulation_channel_target_video_full_range_flag
is not present in the SElI message “dual-modulation-info()’, the value of
modulation_channel_target _video_full_range_flag is inferred to be equal
to video_full_range_flag.

- modulation_channel_target_colour_primaries has the same
semantics as specified in subclause E.2.1 of the above cited HEVC
recommendation for the colour_primaries syntax element, except as
follows: modulation_channel_target_colour_primaries specifies the colour
space used for the decoded version [ of the HDR picture |, rather than the
colour space used for the CVS. When
modulation_channel_target_colour_primaries is not present in the SEI
message “‘dual-modulation-info()”, the value of
modulation_channel_target_colour_primaries is inferred to be equal to
colour_primaries.

- modulation_channel_target_transfer_characteristics has the

same semantics as specified in subclause E.2.1 of the above cited HEVC
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recommendation for the transfer_characteristics syntax element, except as
follows: modulation_channel_target_transfer_characteristics specifies
the colour space used for the decoded version I of the HDR picture |, rather
than the colour space used for the CVS.

When modulation_channel_target_transfer_characteristics is not
present in the SElI message “dual-modulation-info()’, the value of
modulation_channel_target_transfer_characteristics is inferred to be
equal to transfer_characteristics.

- modulation_channel_target_matrix_coeffs has the same
semantics as specified in subclause E.2.1 of the above cited HEVC
recommendation for the matrix_coeffs syntax element, except as follows:
modulation_channel_target _matrix_coeffs specifies the colour space
used for decoded version [ of the HDR picture |, rather than the colour space
used for the CVS.

When modulation_channel_target matrix_coeffs is not present in
the SEI message “‘dual-modulation-info()”, the value of
modulation_channel_target _matrix_coeffs is inferred to be equal to
matrix_coeffs.

The SElI message “dual-modulation-info()” further provides
information to obtain the decoded version ITF of the illumination picture IF
used to obtain the decoded version [ of the HDR picture |.

- modulation_channel_type indicates the mode used for generating
the decoded version [ of the HDR picture |. The tag
modulation_channel_type equal to 0 indicates that the decoded version TF
of the illumination picture IF corresponds to the sample values of an auxiliary
coded picture, possibly after upsampling if the auxiliary picture is of smaller
width and/or height than a primary coded picture. Note auxiliary and primary
picture are defined by the above cited HEVC recommendation.

According to an embodiment shown in Fig. 5, the tag
modulation_channel_type equal to 1 indicates that the decoded version TF
of the illumination picture IF is represented by a weighted linear combination

of shape functions (PSF as explained below in details)..
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In this case, the parameters “‘modulation_PSF_X spacing”,
“modulation_PSF_Y_spacing”, “modulation_PSF_width”,
“modulation_PSF_height”, “modulation_PSF_length_minus1”, and
“modulation_PSF_coefs” are related to the description of the PSF.

Values greater than 1 for modulation_channel_type are reserved for
future use by ITU-T|ISO/IEC. When not present, the value of
modulation_channel_type is inferred to be equal to 0.

According to an embodiment, the weighting coefficients which are
applied to PSF to obtain the decoded version IF of the illumination picture IF
are embedded in an auxiliary picture whose the syntax complies with the
HEVC recommendation.

According to an embodiment, illustrated in Fig. 6, an additional SEI
message “modulation_channel_info()” is specified in addition to the SEI
message “dual_modulation_info()”.

The weighting coefficients which are applied to PSF to obtain the
decoded version TF of the illumination picture IF are embedded (coded) in
the SEl message “modulation_channel_info()”.

- modulation_channel_width corresponds to the number of samples
per line of the weighting coefficient matrix of the first color component (which
can for instance be the luma component, or the Y component).

- modulation_channel_height corresponds to the number of
samples per column of the weighting coefficient matrix of the first color
component (which can for instance be the luma component, or the Y
component).

- modulation_channel _width_CbCr corresponds to the number of
samples per line of the weighting coefficient matrix of the second and/or third
color component (which can for instance be the chroma component, or the X
or Z component).

- modulation_channel_height_CbCr corresponds to the number of
samples per column of the weighting coefficient matrix of the second and/or
third color component (which can for instance be the chroma component, or

the X or Z component).
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- modulation_channel_sample[ c¢ ]J[cy ][cx] is the sample value of the
sample of color component ¢ at horizontal position cx and vertical position cy
in the weighting coefficient matrices.

The SEI message “dual-modulation-info()” further provides
information about parameters of post-processing intended to be apply to the
decoded version of the LDR picture RF before multiplying it with the decoded
version of the illumination picture IF.

- “modulation_ldr_mapping_type” relates to the type of process to
be applied to the decoded version RF of the LDR picture RF. This tag
indicates if the LDR picture is expressed in the Lab color space or in the
YCbCr (or Yuv) color space.

According to a variant, when the LDR picture is expressed in YCbCr
color space , some additional parameters (“modulation_slog a0”,
“modulation_slog_b0”,“modulation_slog_c0”,“modulation_scaling_fact

or’, “modulation_RGB_factor”) are embedded in the SElI message
“dual_modulation_info()” in Fig. 5. These parameters being used by the
post-processing intended to be applied to the decoded version RF of the
LDR picture RF before multiplying.

According to an alternative to this variant, rather than encoding
additional parameters in the SElI message, look-up tables are embedded in
the SEI message when the post-processing involve injective operations on
individual sample values and when those successive operations can be
concatenated into one single operation.

For instance, for each sample value, the cascading of simple
mathematical operations such as :

s = §*S/65536

s = exp( (s-c0)/a0 ) — b0

s = s*"RGB_factor/1024

where S, a0, b0, 0, RGB_factor are typically parameters embedded in the
SEI message according to the previous variants.
- modulation_channel_LUTO_size indicates the size of the array

modulation_channel LUTO_coefs
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- modulation_channel_LUTO_coefs corresponds to an array of size
modulation_channel_LUTO_size, which applies to the samples of the
first component array of the illumination picture.

- modulation_channel_LUT1_size indicates the size of the array
modulation_channel LUT1_coefs

- modulation_channel_LUT1_coefs corresponds to an array of size
modulation_channel_LUT1_size, which applies to the samples of the
at least second component array of the illumination picture.

- modulation_LDR_LUTO_size indicates the size of the array
modulation_LDR_LUTO_coefs

- modulation_LDR_LUTO coefs corresponds to an array of size
modulation_LDR_LUTO_size, which applies to the samples of the first
component array of the LDR picture.

- modulation_LDR_LUT1_size indicates the size of the array
modulation_LDR_LUT1_coefs

- modulation_LDR_LUT1_coefs corresponds to an array of size
modulation_LDR_LUT1_size, which applies to the samples of the at
least second component array of the LDR picture.

A variant of this alternative is to encode the parameters (for instance
‘modulation_slog_a0”, “modulation_slog b0”, “modulation_slog c0”,
“modulation_scaling_factor”, “modulation_RGB_factor”) in the SEI
message, prior to post-processing the sample values, to build the look-up
tables from these parameters.

According to a variant of the method, when the bitstream represents a
sequence of pictures, the weighting coefficient matrices may be encoded in
the bitstream for each picture and the first and second syntax elements may
remain unchanged.

According to a variant, when the Lab color space for the LDR picture
(corresponding here to modulation_ldr_mapping_type equal to 0, Fig. 5) is
used, some parameters in the VUl message (Fig. 3) must be fixed to a value
corresponding to ‘Unspecified’ to indicate that the decoded version RF of the

LDR picture RF cannot be interpreted directly by a display or a rendering
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device without being processed:
- colour_primaries = 2 (Unspecified)
- transfer_characteristics = 2 (Unspecified)
- matrix_coeffs = 2 (Unspecified).

When the illumination picture IF is signaled in an additional SEI
message “modulation_channel_info” as shown in Fig. 6, the SEl message
“‘dual-modulation-info()’ can be simplified by enabling only the modulation
mode corresponding to the signaling of a small array of weighting coefficients
to be applied to localized PSFs for the reconstruction of the illumination
picture. Indeed this variant enables reducing significantly the number of
coded values (samples) in the SEI message, compared to the usual number
of samples of the illumination picture (e.g. from several hundreds to a few
thousand samples for an HD picture). This is therefore more adapted to the
concept of SElI message that shall remain of reduced size. But the
simplification can also apply for any type of signaling of the illumination
picture, being frame packing or additional SEI message.

Fig. 7 shows an example of the simplified SEI message representing
the HDR output format shown in Fig. 5.

Following the HEVC recommendation, the payload of any SEI
message shall be indicated in a bitstream.

Fig. 4 shows an example of a SElI message signaling into a syntax
structure called “SEI_payload”. It is used for signaling in the bitstream F2 the
specific SEI message described in relation with Fig. 5 (or Fig. 7). The SEI
payload “sei-payload()’ has a syntax which complies with the HEVC
recommendation except the text in bold which has been added to signal the
SEI message “dual-modulation-info()”. Note “XXX” is a fixed given value to
be defined based on the already used values in the HEVC recommendation.

Fig. 8 shows a block diagram of the substeps of the step 11 for
encoding the LDR picture and the illumination picture IF in accordance with
an embodiment of the disclosure.

According to a variant of the embodiments described below in relation

with Fig. 8, a second residual picture is obtained by subtracting a decoded
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version RF of the LDR picture RF from the HDR picture |. This second
residual picture is also called the second LDR picture in the following. This
second residual picture may be obtained by dividing the HDR picture | by the
LDR picture RF. The second residual picture then consists in ratio residual
information between the HDR picture | and the LDR picture RF.

In substep 80, a module PACKM is configured to pack the LDR picture
RF and the illumination picture IF (and possibly at least another picture such
as the second residual picture) in a single frame SF according to a specific
frame-packing-arrangement scheme FPAS.

In the following, only the case where the LDR picture and the
illumination picture is disclosed but it is obvious to extend the following
disclosure to packing more than two pictures in the single frame SF.

In substep 81, an encoder VENC encodes the frame SF into the
bitstream F1.

According to an embodiment, the single frame SF is encoded
according to encoding parameters which depend on the specific frame-
packing-arrangement scheme. These parameters may be considered as
being some parameters Param.

According to a variant of this embodiment, the encoding parameters
are defined in order that the single frame be encoded in two distinct slices,
one containing the LDR picture RF and the other slice containing the
illumination picture IF. These slices may also take the form of slice groups,
tiles, tile groups, precincts, according to the standard encoding scheme
employed (H.264/AVC, HEVC, JPEG2000).

This variant is advantageous because it allows that a specific
processing, such a specific encoding, be applied on the illumination picture
IF, respectively the LDR picture RF, and not on the LDR picture RF,
respectively the illumination picture IF.

The bitstream F1 comprises thus the frame SF which contains
samples of two distinct packed constituent pictures: the LDR picture RF and

the illumination picture IF.
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In substep 82, a module IDM processes an information data ID
indicating that the frame SF contains samples of at least two distinct packed
constituent pictures according to a specific frame-packing-arrangement
scheme FPAS.

The information data ID comprises at least one flag and may be some
parameters Param.

The module IDM is further configured to specify that the information
data ID indicates that one of the at least two distinct packed constituent
pictures corresponds to a LDR picture RF and another of the at least two
distinct packed constituent pictures corresponds to an illumination picture IF
associated with said LDR picture RF.

According to an embodiment, the information data ID further indicates
that another of the at least two distinct packed constituent pictures
corresponds to another picture such as for example the second residual
picture, i.e. a residual picture obtained by subtracting an encoded/decoded
version of the LDR picture from the LDR picture.

According to an embodiment, the information data ID identifies the
specific frame-packing-arrangement scheme. Then, encoding parameters
may be constrained by the specific frame-packing-arrangement scheme.

According to an embodiment of the substep 82, the module IDM is
further configured to define that the information data ID indicates that the
LDR and the illumination pictures do not have the same size (do not have the
same numbers of rows or the same number of columns or both) and/or have
specific positions in the frame SF.

According to an embodiment of the substep 82, the module IDM is
further configured to define that the information data ID indicates the size
(number of rows and number of columns) and/or a position of the LDR
picture and/or the size and/or a position of the illumination picture.

According to an embodiment of the substep 82, the specific frame-
packing-arrangement scheme indicates that either the LDR picture and/or the

illumination picture is split in several pieces, and the module IDM is then
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configured to add, in the information data ID, at least one parameter to
indicate the position of each piece in the frame SF.

According to an embodiment, the specific frame-packing-arrangement
scheme FPAS and, possibly relative encoding parameters are some
parameters Param.

According to an embodiment of the disclosure, the information data ID
may be stored on a local or remote memory and/or transmitted through a
communication interface (e.g. to a bus or over a communication network or a
broadcast network).

According to an embodiment of the disclosure, the bitstream F1 and
the information data ID are transmitted over different communication
interface (to different bus or over different communication network or
broadcast network).

According to an embodiment of the disclosure the information data
and the bitstream F1 are transmitted in an asynchronous way.

Fig. 9 shows a block diagram of the substeps of the step 21 for
decoding a bitstream representing LDR and the illumination pictures in
accordance with an embodiment of the disclosure.

In substep 90, a decoder VDEC obtains a decoded frame SF by
decoding a bitstream F1 at least partially.

In substep 81, a module IDD obtains an information data ID, possibly
from the parameters Param and/or a local/remote memory. The information
data ID indicates that the decoded frame SF contains samples of at least two
distinct packed constituent pictures according to a specific frame-packing-
arrangement scheme FPAS.

According to an embodiment, the specific frame-packing-arrangement
scheme FPAS is defined by the information data ID or obtained from a
memory.

In substep 82, a module CH checks if the information data ID indicates
that one of the at least two distinct packed constituent pictures corresponds
to a LDR picture and another of the at least two distinct packed constituent

pictures corresponds to an illumination picture.
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When the information data indicates that one of the at least one
distinct packed constituent pictures corresponds to a LDR picture and
another of the at least one distinct packed constituent pictures corresponds
to an illumination picture, in substep 83, a module UPACKM obtains from the
decoded single frame SF both the LDR and the illumination pictures
according to the specific frame-packing-arrangement scheme FPAS.

The LDR and the illumination pictures are then used, for example, for
obtaining an HDR picture according to a method as defined, for example, by
the information data ID.

According to an embodiment, the decoded picture is decoded
according to decoding parameters which depend on the specific frame-
packing-arrangement scheme FPAS.

According to an embodiment of the disclosure, the information data is
a SEl message (Supplementary Enhancement Information message).

Fig. 10 shows an example of the syntax of such a SEI message which
is relative to a frame-packing arrangement according to an embodiment of
the disclosure.

The syntax of the SEI message is an extension of the syntax of the
frame-packing-arrangement SEI message as defined by the above cited
H.264 recommendation. Instead of an extension, a new frame packing
arrangement SEI message, in addition to the existing one, can also be
defined specifically for the HDR picture decoding process. In order to avoid
multiple different SEI messages, the frame-packing SElI message can also
include the parameters related to the output HDR format, and to the module
ISPLM that generates a decoded version I of the HDR picture | from the
decoded version RF of the LDR picture RF and the decoded version IF of
the illumination picture IF. This new frame-packing SEI message would
therefore merge the parameters related to the frame packing, and the
parameters mentioned in Fig. 5 or 7.

Briefly, the frame-packing-arrangement SEI message informs a
decoder that an output decoded picture contains samples of multiple distinct

spatially packed constituent pictures using an indicated frame-packing-
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arrangement scheme. This information can be used by the decoder to
appropriately rearrange the samples and process the samples of the
constituent pictures appropriately for display or other purposes.

The syntax of the SEl message in Fig. 10 is similar to the syntax given
by the table of the section D.1.25 of the cited H.264 recommendation (and
also by HEVC recommendation).

Fig. 11 shows a table given an interpretation of the flag
‘content_interpretation_type” of Fig. 10.

The tag “content_interpretation_type” may be equal to three values
(0-2) as defined in the cited ITU-T Recommendation H.264 (table D-10).

According to an embodiment of the disclosure, this tag may also be
equal to a specific value (here 3) indicating that one of at least two distinct
packed constituent pictures corresponds to an LDR picture and another of
the at least two distinct packed constituent pictures corresponds to an HDR
illumination picture associated with said LDR picture.

According to a variant, this specific value of the tag
‘content_interpretation_type” may further indicate a post-processing to be
applied after the decoding of the frame SF in order, for example, to retrieve
the HDR picture from the decoded LDR and the illumination pictures for
example.

Fig. 12 shows a table given an interpretation of the flag
“frame_packing_arrangement_type” of Fig. 10.

Each value of the flag defines a specific frame-packing-arrangement
scheme. The tag may be equal to height values (0-7) as defined in the cited
H.264 recommendation (table D-9).

According to an embodiment of the disclosure, this tag may be equal
to a specific value (here 8) to indicate that the LDR and the illumination
pictures do not have a same size and/or have specific positions in the frame
SF.

This tag may further indicate that different sizes and/or positions are

defined by at least one additional flag.
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According to a variant, the size of the LDR picture, respectively the
illumination picture, is defined by additional parameter in the SEI message
while the size of the illumination picture, respectively the LDR picture, can be
derived from the SPS (Sequence Parameters Set). Note the SPS contains
the size of the picture SF.

A first additional flag 1, entitled “different_views_size_flag’, is added
in the syntax of the SEI message to indicate that the LDR and the illumination
pictures do not have the same size and/or have specific position in the frame
SF.

A set of additional parameters 2 is added in the syntax of the SEI
message to indicate the size (width and height) of the LDR picture and of the
size of the illumination picture: the value
“‘picture0_pic_width_in_luma_samples” indicates the number of columns
of the picture0  from its top left  corner, the  value
“‘picture0_pic_height_in_luma_samples” indicates the number of rows of
the picture0 from its top left corner, the flag
“‘picture1_pic_width_in_luma_samples” indicates the number of columns
of the picturel from its top left corner, and the flag
“‘picture1_pic_height_in_luma_samples” indicates the number of rows of
the picture1 from its top left corner.

A set of additional parameters 3 is added in the syntax of the SEI
message to indicate the position of the LDR picture and of the position of the
illumination picture in the frame SF: the value
“‘picture0_offset x_in_luma_samples” indicates an offset from the first row
of the picture SF, the value “picture0_offset y in_luma_samples’
indicates an offset from the first column of the frame SF, the value
“‘picture1_offset x_in_luma_samples” indicates an offset from the first row
of the frame SF, and the value “picturel_offset y in_luma_samples’
indicates an offset from the first column of the frame SF.

In Fig. 10, the picture0 refers to the LDR picture, respectively to the
illumination picture IF, and the picture1 refers to the illumination picture IF,

respectively to the LDR picture.
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According to an embodiment, the flag
“picture_packing_arrangement_type” may be equal to a specific value to
constrain an encoder to encode the frame SF according to a specific frame-
packing-arrangement FPAS.

For example, the encoder may be constrained to encode the frame SF
slice by slice (as shown in Fig. 13, 14 or 15 for example) or to have tiles
boundaries coinciding with the frame SF as shown in Fig. 14 and 15.

According to an embodiment, the flag
“picture_packing_arrangement_type” indicates a specific frame-packing-
arrangement scheme FPAS in which either the LDR picture and/or the
illumination picture is split in several pieces. The specific frame-packing-
arrangement scheme FPAS further indicates the position of each piece in the
frame SF.

Fig. 13 shows an example of such a frame-packing-arrangement
scheme according to this embodiment.

According to this frame-packing-arrangement scheme, the picture1
(either the LDR picture or the illumination picture) is split into four slices
(pieces) and the slices are located in the bottom of the picture SF.

Fig. 15 shows a variant of the frame-packing-arrangement scheme of
the Fig. 14.

Here, four sub-pictures are obtained by downsampling the picture1
along the two directions.

The scope of the disclosure is not limited to the disclosed frame-
packing-arrangement schemes but extends to any frame-packing-
arrangement scheme to pack two pictures in a single picture.

Fig. 16 shows a block diagram of the substeps of the step 10 in
accordance with an embodiment of the disclosure.

In step 161, a module IC obtains the luminance component L and
potentially at least one color component C(i) of the HDR picture | to be

encoded.
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For example, when the HDR picture | belongs to the color space
(X,Y,Z), the luminance component L is obtained by a transform f(.) of the
component Y, e.g. L=f(Y).

When the HDR picture | belongs to the color space (R,G,B), the
luminance component L is obtained, for instance in the 709 gamut, by a
linear combination which is given by:

L=0.2127.R+0.7152.G+0.0722.B

In step 162, a module BAM determines the illumination picture IF from
the luminance component L of the HDR picture |.

According to an embodiment of the step 162, illustrated in Fig. 17, a
module Bl determines a backlight picture Ba as being a weighted linear
combination of shape functions y; given by:

Ba =3, a;y; (1)
with a; being weighting coefficients.

Thus, determining a backlight picture Ba from a luminance component
L consists in finding optimal weighting coefficients (and potentially also
optimal shape functions if not known beforehand) in order that the backlight
picture Ba fits the luminance component L.

There are many well-known methods to find the weighting coefficients
a;. For example, one may use a least mean square method to minimize the
mean square error between the backlight picture Ba and the luminance
component L.

It may be noted that the shape functions may be the true physical
response of a display backlight (made of LED’s for instance, each shape
function then corresponding to the response of one LED) or may be a pure
mathematical construction in order to fit the luminance component at best.

According to this embodiment, the illumination picture IF, output from
step 162, is the backlight picture Ba given by equation (1).

According to an embodiment of the step 162, illustrated in Fig. 18, a
module BM modulates the backlight picture Ba (given by equation (1)) with a
mean luminance value L., Of the input HDR picture | obtained by the

means of a module HL.
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According to this embodiment, the illumination picture IF, output from
step 162, is the modulated backlight picture.

According to an embodiment, the module HL is configured to calculate
the mean luminance value L,,.., over the whole luminance component L.

According to an embodiment, the module HL is configured to calculate

the mean luminance value L,,.4, by

Lmean = E(LP )%

with § being a coefficient less than 1 and E(X) the mathematical
expectation value (mean) of the luminance component L.

This last embodiment is advantageous because it avoids that the
mean luminance value L,,.., b€ influenced by a few pixels with extreme high
values which usually leads to very annoying temporal mean brightness
instability when the HDR picture | belongs to a sequence of images.

The invention is not limited to a specific embodiment for calculating
the mean luminance value L,,.47.

According to a variant of this embodiment, illustrated in Fig. 19, a
module N normalizes the backlight image Ba (given by equation (1)) by its
mean value E(Ba) such that one gets a mid-gray-at-one backlight image
Bag,qy for the HDR picture (or for all HDR pictures if the HDR picture |

belongs to a sequence of pictures):

B _ Ba
%ray = E(Ba)

Then, the module BM is configured to modulate the mid-gray-at-one
backlight image Bag,qy with the mean luminance value L,,.,, of the HDR
picture |, by using the following relation

Bamoq = CStyoa- Lmean”-Bagray  (2)
with cst,,,q being a modulation coefficient and «a being another modulation
coefficient less than 1, typically 1/3.

According to this variant, the illumination picture IF, output from step
162, is the modulated backlight image Ba,,,4 given by equation (2).

It may be noted that the modulation coefficient cst,,,4 is tuned to get a

good looking brightness for the residual picture and highly depends on the
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process to obtain the backlight picture. For example, cstnoq = 1.7 for a
backlight picture obtained by least means squares.

Practically, by linearity, all operations to modulate the backlight image
apply to the backlight coefficients a; as a correcting factor which transforms

the coefficients a; into new coefficients @, such that one gets

Bamoqa = 2 ay;

i

In step 163, a residual picture Res is calculated by dividing the HDR
picture | by a decoded version TF of the illumination picture IF.

It is advantageous to use the decoded version TF of the HDR
illumination picture IF to ensure same illumination data on both encoder and
decoder side, thus leading to a better precision of the decoded version [ of
the HDR picture I.

More precisely, the luminance component L and potentially each
colour component C(i) of the HDR picture |, obtained from the module IC, is
divided by the decoded version TF of the illumination picture IF. This division
is done pixel per pixel.

For example, when the components R, G or B of the input HDR
picture | are expressed in the color space (R,G,B), the component Rres, Gres
and Bgres are obtained as follows:

Rres= R/Ba, Gres= G/Ba, Byes= B/Ba,

For example, when the components X, Y or Z of the HDR picture | are
expressed in the color space (Y,Y,Z), the component Xges, Yres and Zres are
obtained as follows:

res= XITF Yres= Y/IF res= ZITF

According to an embodiment of the method, the decoded version TF of
the illumination picture IF is obtained by decoding at least partially the
bitstream F1 by means of a decoder DEC (step 21) as described in relation
with Fig. 2.

Fig. 20 shows a block diagram of the steps of a method in accordance

with a variant of the method as described in Fig. 1.
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In substep 201, a module TMO tone-maps the residual picture Res,
output of the step 10, in order to get a viewable LDR picture Res,.

It may appear that the residual image Res may not be viewable
because its dynamic range is too high and because a decoded version of this
residual image Res shows too visible artifacts. Tone-mapping the residual
image remedies to at least one of these drawbacks.

The invention is not limited to any specific tone-mapping operator.
This single condition is that the tone-mapping operator shall be reversible.

For example, the tone-mapping operator defined by Reinhard may be
used (Reinhard, E., Stark, M., Shirley, P., and Ferwerda, J., \Photographic
tone reproduction for digital images,” ACM Transactions on Graphics 21 (July
2002)), or Boitard, R., Bouatouch, K., Cozot, R., Thoreau, D., & Gruson, A.
(2012). Temporal coherency for video tone mapping. In A. M. J. van Eijk, C.
C. Davis, S. M. Hammel, & A. K. Majumdar (Eds.), Proc. SPIE 8499,
Applications of Digital Image Processing (p. 84990D-84990D-10)).

According to an embodiment of the step 201, tone mapping the
residual picture Res comprises either a gamma correction or a SlLog
correction according to the pixel values of the residual picture.

The viewable LDR picture Res, is then given, for example, by:

Res, = A.Res”

with A being a constant value, y being a coefficient of a gamma curve equal,
for example, to 1/2.4.

Alternatively, the viewable LDR picture Res, is given, for example, by:

Res, = a.In(Res + b) + ¢

with a,b and ¢ being coefficients of a SLog curve determined such that 0 and
1 are invariant, and the derivative of the SLog curve is continuous in 1 when
prolonged by a gamma curve below 1. Thus, a,b and ¢ are functions of the
parameter y.

According to an embodiment, the parameter y of the gamma-Slog

curve is encoded as a parameter Param.
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Applying a gamma correction on the residual picture Res, pulls up the
dark regions but does not lower enough high lights to avoid burning of bright
pixels.

Applying a SLog correction on the residual picture Res lowers enough
high lights but does not pull up the dark regions.

Then, according to a preferred embodiment of the step 201, the
module TMO applies either the gamma correction or the SLog correction
according to the pixel values of the residual picture Res.

When the pixel value of the residual picture Res is below a threshold
(for example equal to 1), then the gamma correction is applied and otherwise
the SLog correction is applied.

By construction, the viewable LDR picture Res, usually has a mean
value more or less close to 1 depending on the brightness of the HDR picture
[, making the use of the above gamma-Slog combination particularly efficient.

According to an embodiment of the method, in step 202, a module
SCA scales the residual picture Res or the viewable residual picture Res,
before encoding (step 11) by multiplying each component of the residual
picture Res or of the viewable LDR picture Res, by a scaling factor cstscaing.
The resulting LDR picture Ress is then given by

Ress = CStscaiing-Res or
Ress = CStscaiing.Resy

In a specific embodiment, the scaling factor cstscaing is defined to map
the values of the residual picture Res or of the viewable LDR picture Res,
between from 0 to the maximum value 2"-1, where N is the number of bits
allowed as input for the coding by an encoder used to encode the residual
picture Res or the viewable LDR picture Res,.

This is naturally obtained by mapping the value 1 (which is roughly the
mean value of the residual picture Res or of the viewable LDR picture Res,)
to the mid-gray value 2. Thus, for a residual picture Res or a viewable LDR
picture Res, with a standard number of bits N=8, a scaling factor equal to
120 is a very consistent value because very closed to the neutral gray at
27=128.

PCT/EP2015/062470



WO 2015/193112

10

15

20

25

30

32

According to an embodiment of the method, in step 203, a module CLI
clips the residual picture Res, Res, or Ress before encoding to limit its
dynamic range to a targeted dynamic range TDR which is defined, for
example, according to the capabilities of an encoder used to encode the
residual picture.

According to this last embodiment, the resulting LDR picture Res; is
given, for example, by:

Res: = max(2", Res)
Res. = max(2", Res,) or
Res. = max(2", Ress)
according to the embodiments of the method.

The invention is not limited to such clipping (max(.)) but extends to any
kind of clipping.

Combining the scaling and clipping embodiments leads to a LDR
picture image Ress; given by:

Ress = max(2", cstscaing*ReES)
or by Ressc = max(2", cstscaing*Resy)
according to the embodiments of the method.

According to the embodiment of the method, the residual picture RF is
one of the residual pictures Res, Res,, Ress or Res..

The illumination picture IF and the residual picture RF are then
encoded by an encoder ENC (step 11) as described in relation with the Fig.
1.

The tone-mapping and scaling of a residual picture is a parametric
process. It may be noted that the parameters «, csty,0q, CStscaiing ¥, B mMay
suit the content the best following the taste of an expert in post-production
and color grading. Moreover, these parameters may be fixed or not and in
the latter case they may be considered as being some parameters Param.

On the other hand, universal parameters may be defined in order to be
acceptable for all of a large variety of pictures.

Fig. 21 shows a block diagram of the steps of a method in accordance

with a variant of the method as described in Fig. 2.
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As explained above, a decoded version RF of the LDR picture RF and
a decoded version TF of the illumination picture IF are obtained from the step
21.

In step 213, a decoded version [ of the HDR picture | is obtained by
multiplying the decoded version RF of the LDR picture RF by the decoded
version IF of the illumination picture IF.

According to an embodiment, the parameters 7 and/or cstseqin, are
also obtained either from a local memory or from the module FDEC (step 20).

According to an embodiment of the method, in step 211, a module
ISCA applied an inverse scaling to the decoded version RF of the LDR
picture RF by dividing the decoded version RF of the LDR picture RF by the
parameter cstscqung-

According to an embodiment, in step 212, a module ITMO applied an
inverse-tone-mapping to decoded version RF of the LDR picture RF by
means of the parameters 7.

For example, the parameter y defines a gamma curve and the
inverse-tone-mapping is just to find, from the gamma curve, the values which
correspond to the pixel values of the decoded version RF of the LDR picture
RF.

The decoded version RF of the LDR picture RF used in step 213 is
thus either the decoded version RF of the LDR picture RF, output of the step
21 or an inverse-scaled version of it (output of step 211) or an inverse-tone-
mapped version of it (output of step 212 without step 211) or an inverse-
scaled-and-inverse-tone-mapped version of it (output of step 212 with step
211) according to some embodiments of the method.

The bitstream F1 may be stored on a local or remote memory and/or
transmitted through a communication interface (e.g. to a bus or over a
communication network or a broadcast network).

The bitstream F2 may be stored on a local or remote memory and/or
transmitted through a communication interface (e.g. to a bus or over a

communication network or a broadcast network).
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The bitstreams F1 and F2 may be transmitted asynchronously.

The bitstream F1 and F2 may be combined together to represent a
single bitstream according to a variant of the present disclosure.

The decoders DEC, FDEC and VDEC are configured to decode data
which have been encoded by the encoder ENC, FENC and VENC
respectively.

The encoders ENC, FENC and VENC (and decoders DEC, FDEC and
VDEC) are not limited to a specific encoder (decoder) but when an entropy
encoder (decoder) is required, an entropy encoder such as a Huffmann
coder, an arithmetic coder or a context adaptive coder like Cabac used in
h264/AVC or HEVC is advantageous.

The encoders ENC, FENC and VENC (and decoders DEC, FDEC and
VDEC) are not limited to a specific encoder which may be, for example, an
image/video coder with loss like JPEG, JPEG2000, MPEG2, h264/AVC or
HEVC.

According to variants, the output LDR format is encoded in a SEI
message (first message SE1) and the output HDR format is encoded in a
VUI message (second syntax element SE2).

These variants may be relevant when the decoded LDR picture is in
any case not viewable on any rendering LDR device, for instance because it
corresponds to a color space not supported by any existing rendering LDR
device (e.g. Lab color space). In such a case, it may be preferable to keep
the VUI to signal the output HDR format.

Fig. 22-23 show an example of a SEl message, for example called
“‘LDR_video_info()”, representing an output LDR format and an example of a
VUI message, for example called “vui_parameters()’, representing an output
HDR format whose the syntax complies with the HEVC recommendation in
accordance with an embodiment of the disclosure.

The SEI message “LDR_video_info()” comprises tags, which actually
defines the output LDR format:

LDR_video_cancel_flag,

LDR_video_full range_flag,
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LDR_video_colour_primaries,
LDR_video_transfer_characteristics, and
LDR_video_matrix_coeffs.

The semantics of these tags are similar to the semantics mentioned
for the SEI message described in relation with Fig. 3, apart that the syntax
elements are related to a LDR picture. For example:

- LDR_video_cancel_flag equal to 1 indicates that the SEI message
“‘LDR_video_info()” cancels the persistence of any previous SE.| message
“‘LDR_video_info()” in output order.

- LDR_video_full_range_flag has the same semantics as specified in
subclause E.2.1 of the above cited HEVC recommendation for the
video_full_range_flag syntax element, except as follows:
LDR_video_full_range flag specifies the colour space used for the
decoded version [ of the HDR picture |, rather than the colour space used for
the CVS. When the tag LDR_video_ full_range flag is not present in the
SEI message “LDR_video_info()", the value of LDR_video_full_range_flag
is inferred to be equal to video_full_range_flag.

- LDR_video_target colour_primaries has the same semantics as
specified in subclause E.2.1 of the above cited HEVC recommendation for
the colour_primaries syntax  element, except as  follows:
LDR_video_target colour_primaries specifies the colour space used for
the decoded version I of the HDR picture |, rather than the colour space used
for the CVS. When LDR_video_target_colour_primaries is not present in
the SEI message “‘LDR_video_info(), the value of
LDR_video target colour_primaries is inferred to be equal to
colour_primaries.

- LDR_video_target transfer_characteristics has the same
semantics as specified in subclause E.2.1 of the above cited HEVC
recommendation for the transfer_characteristics syntax element, except as
follows: LDR_video_target transfer_characteristics specifies the colour
space used for the decoded version [ of the HDR picture |, rather than the

colour space used for the CVs. When
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LDR_video_target_transfer_characteristics is not present in the SEI
message ‘LDR_video_info()”, the value of
LDR_video_target_transfer_characteristics is inferred to be equal to
transfer_characteristics.

- LDR_video_target matrix_coeffs has the same semantics as
specified in subclause E.2.1 of the above cited HEVC recommendation for
the matrix_coeffs syntax element, except as follows:
LDR_video target matrix_coeffs specifies the colour space used for
decoded version [ of the HDR picture |, rather than the colour space used for
the CVS. When LDR_video_target_matrix_coeffs is not present in the SEI
message ‘LDR_video_info()”, the value of
LDR_video_target_matrix_coeffs is inferred to be equal to matrix_coeffs.

The other tags of the SEI message “LDR_video_info()” provide
information about parameters used by the module ISPLM to obtain the
decoded version TF of the illumination picture IF used to obtain the decoded
version [ of the HDR picture |. The semantics of these tags are similar to the
semantics mentioned for the SEl message described in relation with Fig. 5.

Fig. 23 shows the example of the VUl message “vui_parameters()”.

The semantics of the tags are similar to the semantics mentioned for
the VUl message described in relation with Fig. 3, apart that the syntax
elements are related to a HDR picture.

According to a variant, a specific syntax element “sample_format” is
added in the VUI for allowing the support on non-integer format (floating point
format). As an example, the semantic of the syntax element
“‘sample_format” is proposed to specify the format of the samples of the
luma and chroma sample arrays of the decoded version [ of the HDR picture
l. Then, the tag “sample_format” in Fig. 23 equal to 0 in order to indicate
that the samples are in integer format. Values greater than 0 for the flag
‘sample_format” are reserved for future use by ITU-T | ISO/IEC. When not
present, the value of the tag “sample_format” is inferred to be equal to 0.

For example, according to a variant, the tag “sample_format” equal to

1 to in order to indicate that the samples are in half-float format.
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On Fig. 1-23, 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 invention 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. 24 represents an exemplary architecture of a device 240 which
may be configured to implement a method described in relation with Fig. 1-
23.

Device 240 comprises following elements that are linked together by a
data and address bus 241:

- a microprocessor 242 (or CPU), which is, for example, a DSP (or Digital
Signal Processor);

- aROM (or Read Only Memory) 243;

- a RAM (or Random Access Memory) 244;

- an l/O interface 245 for reception of data to transmit, from an application;
and

- abattery 246.

According to a variant, the battery 246 is external to the device. Each
of these elements of Fig. 24 are well-known by those skilled in the art and
won't be disclosed further. 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). ROM 243 comprises at least a program and
parameters. Algorithm of the methods according to the invention is stored in
the ROM 243. When switched on, the CPU 242 uploads the program in the

RAM and executes the corresponding instructions.
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RAM 244 comprises, in a register, the program executed by the CPU
242 and uploaded after switch on of the device 240, 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.

According to a specific embodiment of encoding or encoder, the input
HDR picture is obtained from a source. For example, the source belongs to a
set comprising:

- a local memory (243 or 244), 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 (245), 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 (245), 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
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- 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)).

According to different embodiments of the decoding or decoder, the
decoded picture [ and/or IF is sent to a destination; specifically, the
destination belongs to a set comprising:

- a local memory (243 or 244), e.g. a video memory or a RAM, a

flash memory, a hard disk ;

- a storage interface (245), 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 (245), 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); and

- adisplay.

According to different embodiments of encoding or encoder, the
bitstream F and the information data ID are sent to a destination. As an
example, the bitstream F and the information data ID or both are stored in a
local or remote memory, e.g. a video memory (244) or a RAM (244), a hard
disk (243). In a variant, either the bitstream F or the information data ID or
both are sent to a storage interface (245), e.g. an interface with a mass
storage, a flash memory, ROM, an optical disc or a magnetic support and/or
transmitted over a communication interface (245), e.g. an interface to a point
to point link, a communication bus, a point to multipoint link or a broadcast
network.

According to different embodiments of decoding or decoder, the
bitstream F and/or the information data ID is obtained from a source.
Exemplarily, the bitstream and/or the information data ID is read from a local
memory, e.g. a video memory (244), a RAM (244), a ROM (243), a flash
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memory (243) or a hard disk (243). In a variant, the bitstream and/or the

information data ID is received from a storage interface (1405), 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

(245), e.g. an interface to a point to point link, a bus, a point to multipoint link

or a broadcast network.

According to different embodiments, device 240 being configured to

implement an 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) ;

alaptop ;

a still image camera;

a video camera ;

an encoding chip;

a still image server ; and

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

or a web server).

According to different embodiments, device 240 being configured to

implement a method described in relation with Fig. 2, belongs to a set

comprising:

a mobile device ;

a communication device ;

a game device ;

a set top box;

aTV set;

a tablet (or tablet computer) ;
alaptop ;

a display and

a decoding chip.
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According to an embodiment illustrated in Fig. 25, in a transmission
context between two remote devices A and B over a communication network
NET, the device A comprises means which are configured to implement a
method as described in relation with the Fig. 1 and the device B comprises
means which are configured to implement a method as described in relation
with Fig. 2.

According to a variant of the invention, the network is a broadcast
network, adapted to broadcast still pictures or video pictures from device A to
decoding devices including the device B.

Implementations of the various processes and features described
herein may be embodied in a variety of different equipment or applications,
particularly, for example, 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 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
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
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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 embodiment,
or to carry as data the actual syntax-values written by a described
embodiment. Such a signal may be formatted, for example, as an
electromagnetic wave (for example, using a radio frequency portion of
spectrum) or as a baseband signal. The formatting 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.
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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 result(s) as the
implementations disclosed. Accordingly, these and other implementations are

contemplated by this application.
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CLAIMS

5 1. A method for signaling, in a bitstream representing a LDR picture and an
illumination picture both obtained from an HDR picture, both a picture/video
format of a decoded version of said LDR picture, called an output LDR
format, and a picture/video format of a decoded version of said HDR picture,
called an output HDR format, the method comprising encoding in the

10  bitstream a first syntax element defining the output LDR format,
characterized in that it further comprises encoding in the bitstream a second
syntax element which is distinct from the first syntax element and which

defines the output HDR format.

15 2. The method of claim 1, wherein the first syntax element is a VUl message
whose the syntax complies with the HEVC recommendation and the second

syntax element is a SEI message.

3. The method of claim 2, wherein the second syntax element further
20 provides information data to obtain a decoded version of the illumination

picture used to obtain the decoded version of the HDR picture.

4. The method of claim 2 or 3, wherein the second syntax element further
indicates that the decoded version of the illumination picture is represented

25 by a weighted linear combination of shape functions.

5. The method of claim 4, wherein the weighting coefficients which are
applied to the shape functions to obtain the decoded version of the
illumination picture are embedded either in an auxiliary picture whose the
30 syntax complies with the HEVC recommendation or in an additional SEI

message.
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6. The method of one of the claims 2-6, wherein the decoded version of the
HDR picture being obtained by multiplying the decoded version of the LDR
picture by the decoded version of the illumination picture, the second syntax
element further provides information about parameters of post-processing
intended to be apply to the decoded version of the LDR picture before

multiplying it with the decoded version of the illumination picture.

7. The method of claim 6, wherein the second syntax element comprises
look-up tables which gathers information about the parameters of post-

processing intended to be apply to the decoded version of the LDR picture.

8. The method of claim 1, wherein the first syntax element is a SEI message

and the second syntax element is a VUl message.

9. The method of claim 8, wherein the first syntax element further provides
information to obtain a decoded version of the illumination picture used to

obtain the decoded version of the HDR picture.

10. A device for signaling, in a bitstream representing a LDR picture and
illumination picture both obtained from an original HDR picture, both a
picture/video format of a decoded version of said LDR picture, called an
output LDR format, and a picture/video format of a decoded version of said
original HDR picture, said an output HDR format, the device comprising an
encoder configured to encode in the bitstream a first syntax element defining
the output LDR format,

characterized in that the encoder is further configured to encode in the
bitstream a second syntax element which is distinct from the first syntax

element and which defines the output HDR format.

11. The device of claim 10, wherein the first syntax element is a VUI
message whose the syntax complies with the HEVC recommendation and

the second syntax element is a SEI message.

PCT/EP2015/062470



WO 2015/193112

10

15

20

25

30

46

12. The device of claim 11, wherein the second syntax element further
provides information data to obtain a decoded version of the illumination

picture used to obtain the decoded version of the HDR picture.

13. The device of claim 11 or 12, wherein the second syntax element further
indicates that the decoded version of the illumination picture is represented

by a weighted linear combination of shape functions.

14. The device of claim 13, wherein the weighting coefficients which are
applied to the shape functions to obtain the decoded version of the
illumination picture are embedded either in an auxiliary picture whose the
syntax complies with the HEVC recommendation or in an additional SEI

message.

15. The device of one of the claims 11-14, wherein the decoded version of
the HDR picture being obtained by multiplying the decoded version of the
LDR picture by the decoded version of the illumination picture, the second
syntax element further provides information about parameters of post-
processing intended to be apply to the decoded version of the LDR picture

before multiplying it with the decoded version of the illumination picture.

16. The device of claim 15, wherein the second syntax element comprises
look-up tables which gathers information about the parameters of post-

processing intended to be apply to the decoded version of the LDR picture.

17. The device of claim 10, wherein the first syntax element is a SEl

message and the second syntax element is a VUl message.

18. The device of claim 17, wherein the first syntax element further provides
information to obtain a decoded version of the illumination picture used to

obtain the decoded version of the HDR picture.

PCT/EP2015/062470
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19. A computer program product comprising program code instructions to
execute the steps of a method of one of the claims 1-9 when this program is

executed on a computer.

20. A processor readable medium having stored therein instructions for
causing a processor to perform at least the steps of a method of one of the

claims 1-9.

21. Non-transitory storage medium carrying instructions of program code for
executing steps of a method of one of the claims 1-9when said program is
executed on a computing device.

22. Signal carrying a bitstream representing an LDR picture and an
illumination picture, characterized in that it carries a first and a second syntax

elements processed by a method of one of the claims 1-9.

PCT/EP2015/062470
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vui_parameters( ) { Descriptor
video_format u(3)
video_full_range_flag u(l)
colour_description_present_flag u(l)
if( colour_description_present_flag ) {
colour_primaries u(8)
transfer_characteristics u(8)
matrix_coeffs u(8)
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sei_payload( payloadType, payloadSize ) {
if( nal_unit_type == PREFIX_SEI_NUT )

else if( payloadType == XXX)
dual_modulation_info ( payloadSize )
Else
reserved_sei_message( payloadSize )
else /* nal_unit_type == SUFFIX_SEI NUT */

else if( payloadType == XXX)
dual_modulation_info ( payloadSize )
Else
reserved_sei_message( payloadSize )

Fig. 4

modulation_channel_info ( payloadSize ) {
modulation_channel_width
modulation_channel_height
modulation_channel_width_CbCr
modulation_channel_width_CbCr
for( cy = 0; cy < modulation_channel_height; cy ++ )
for( cx = 0; cx < modulation_channel_width; cx ++ )
modulation_channel_sample[ 0 ]J[cy ][cx]
if( modulation_channel_chroma_format_idc != 0) {
for( cy = 0; cy < modulation_channel_height_CbCr; cy ++ )
for( cx = 0; cx < modulation_channel_width_CbCr; cx ++ )
modulation_channel_sample[ 1 ]J[cy ][cx]
for( cy = 0; cy < modulation_channel_height_CbCr; cy ++ )
for( cx = 0; cx < modulation_channel_width_CbCr; ¢x ++)
modulation_channel_sample[ 2 ]J[cy ][cx]

Fig. 6
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dual_modulation_info ( payloadSize ) { Descriptor
modulation_channel_cancel_flag u(l)
if( modulation_channel cancel_flag) {
modulation_channel_target_sample_format u(3)
modulation_channel_target_bit_chroma_format_idc ue(v)
modulation_channel_target_bit depth_luma_minus8 u(3)
modulation_channel_target_bit depth_chroma_minus8 u(3)
modulation_channel_target_video_full_range_flag u(l)
modulation_channel_target_colour_primaries u(8)
modulation_channel_target_transfer_characteristics u(8)
modulation_channel_target_matrix_coeffs u(8)
modulation_channel_type u(l)
if( modulation_channel_type ) { //0: HEVC_PICTURE 1:LED coeffs
modulation_PSF_X spacing u(8)
modulation_ PSF_Y_spacing u(8)
modulation PSF width u(8)
modulation_PSF_height u(8)
modulation_PSF_length_minus1 u(8)
for( idx = 0; idx <= modulation_PSF_length_minus1; idx ++)
modulation_PSF_coefs[ idx ] se(v)
}
modulation_ldr_mapping_type //0=LAB ; 1=YUV_bkw_compliant u(l)
if( modulation_ldr_mapping type ) { u(l)
modulation_slog_a0 u(12)
modulation_slog b0 u(14)
modulation_slog_c0 u(10)
modulation_scaling factor u(10)
modulation RGB_factor u(8)
modulation YUV to RGB 11 u(10)
modulation YUV to RGB 31 u(10)
modulation YUV to RGB 12 u(10)
modulation YUV to RGB 22 u(10)
modulation YUV to RGB 32 u(10)
modulation YUV to RGB 13 u(10)
modulation YUV to RGB 23 u(10)

Fig. 5
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dual_modulation_info ( payloadSize ) { Deseriplor
modulation_channel_cancel_flag u(l)
if( modulation_channel_cancel_flag ) {
modulation_channel_target_sample_format u3)
modulation_channel_target_chroma_format_idc nely)
modulation_channel_target_bit_depth_luma_minus8 utl)
modulation_channel_target_bit_depth_chroma_minus8 uld)
modulation_channel_target_video_full_range_flag utly
modulation_channel_target_colour_primaries u(g)
modulation_channel_target_transfer_characteristics u(s)
modulation_channel_target_matrix_coeffs uld)
modulation_channel_type utl)
modulation_channel LUTO size uclo)
modulation_channel LUTI1_size u(l0)
for( idx = 0; idx < modulation_channel_LUTO_size; idx ++ )
modulation _channel LUTO0 coefs[ idx ] se(v)
for( idx = 0; idx < modulation_channel_LUT1_size; idx ++ )
modulation_channel LUT1_coefs[ idx ] se(v)
modulation_ mapping_type /I0=LAB ; utl)
1=YUV_bkw_compliant
modulation_ LDR_LUTO0_size uly
modulation_LDR_LUT1_size u(10)
for( idx = 0; idx < modulation_ LDR_LUTO_size; idx ++ )
modulation_LDR_LUTO_coefs[ idx ] se(v)
for( idx = 0; idx < modulation_ LDR_LUT1_size; idx ++ )
modulation_LDR_LUTI_coefs[ idx | se(v)

Fig. Sa
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dual_modulation_info ( payloadSize ) { Descriptor
modulation_channel cancel flag u(l)
if( modulation channel cancel flag){
I modulation_channel target sample format u(3) I
I modulation_channel target chroma_ format idc ue(v) I
I modulation_channel target bit depth luma minus8 u(3) I
I modulation_channel target bit depth chroma minus8 u(3) I
I modulation_channel target video full range flag u(l) I
I modulation_channel target colour primaries u(8) I
I modulation_channel target transfer characteristics u(8) I
I modulation_channel_target_matrix_coeffs u(8) |
modulation_ PSF_X spacing u(8)
modulation_ PSF_Y spacing u(8)
modulation PSF width u(8)
modulation_ PSF_height u(8)
modulation_PSF_length minusl u(8)
for( idx = 0; idx <= modulation_PSF_length_minus1;idx ++ )
modulation_PSF_coefs| idx ] se(v)
modulation_ldr mapping type //0=LAB ; 1=YUV_bkw_compliant u(l)
if( modulation_ldr_mapping_type ) { u(l)
modulation_slog a0 u(12)
modulation_slog b0 u(l4)
modulation_slog c0 u(10)
modulation_scaling factor u(10)
modulation RGB factor u(8)
modulation YUV to RGB 11 u(10)
modulation YUV to RGB 31 u(10)
modulation YUV to RGB 12 u(10)
modulation YUV to RGB 22 u(10)
modulation YUV to RGB 32 u(10)
modulation YUV to RGB 13 u(10)
modulation YUV to RGB 23 u(10)

Fig. 7
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frame_packing_arrangement( payloadSize ) { C | Descri
por |
frame_packing_arrangement_id S| ue(v)
frame_packing_arrangement_cancel_flag S| ul)
if( !frame_packing_arrangement_cancel_flag ) {
frame_packing_arrangement_type S| uwn 1
quincunx_sampling_flag S| ul)
I different_views_size_flag 5 u(l) rj
l content_intemretation_twe 5 u(6) I
spatial_flipping_flag S| ul)
frameQ_flipped_flag S| w)
field_views_flag 5 u(l)
current_frame_is_frameO_flag 5 u(l)
frameQ_self_contained_flag 5 u(l)
framel_self_contained_flag 5 u(l)
if( !quincunx_sampling_flag &&
frame_packing_arrangement_type != 5) {
frameQ_grid_position_x 5 u4)
frameQ_grid_position_y S| u4d
framel_grid_position_x 5 u4)
framel_grid_position_y S| u4d
}
if(different_views_size_flag ) {
frameO_offset_x_ in_luma_samples S| ue(v) 3
frameO_offset_y_ in_luma_samples 5 | ue(v)
framel_offset_x_ in_luma_samples 5 | ue(v) J
frame 1_0ffset_z_ in_luma_samples 5 | ue(v)
frameQ_pic_width_in_luma_samples 5 | ue(v) 2
frameO_pic_height_in_luma_samples 5 | ue(v)
framel_pic_width_in_luma_samples 5 | ue(v) J
framel_pic_height_in_luma_samples 5 | ue(v)
}
frame_packing_arrangement_reserved_byte S| u®
frame_packing_arrangement_repetition_period S| ue(v)
}
frame_packing_arrangement_extension_flag S| ul)
}

Fig. 10
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Value Interpretation
0 Unspecified relationship between the frame packed constituent
frames
1 Indicates that the two constituent frames form the left and right

views of a stereo view scene, with frame 0
being associated with the left view and frame 1 being associated
with the right view

2 Indicates that the two constituent frames form the right and left
views of a stereo view scene, with frame 0 being associated with
the right view and frame 1 being associated with the left view

3 Indicates that the two constituent frames form LDR and the
associated HDR illumination frames, with frame 0 being
associated with the LDR and frame 1 being associated with the
HDR illumination.

Fig. 11
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Value Interpretation

0 Each component plane of the decoded frames contains a "checkerboard”
based interleaving of corresponding planes of two constituent frames as
illustrated in Figure D-1.

1 Each component plane of the decoded frames contains a column based
interleaving of corresponding planes of two constituent frames as illustrated
in Figure D-2 and Figure D-3.

2 Each component plane of the decoded frames contains a row based
interleaving of corresponding planes of two constituent frames as illustrated
in Figure D-4 and Figure D-5.

3 Each component plane of the decoded frames contains a side-by-side packing
arrangement of corresponding planes of two constituent frames as illustrated
in Figure D-6, Figure D-7, and Figure D-10.

4 Each component plane of the decoded frames contains a top-bottom packing
arrangement of corresponding planes of two constituent frames as illustrated
in Figure D-8 and Figure D-9.

5 The component planes of the decoded frames in output order form a temporal
interleaving of alternating first and second constituent frames as illustrated in
Figure D-11.

6 The decoded frame constitutes a complete 2D frame without any frame
packing (see NOTE 6).

7 Each component plane of the decoded frames contains a tile format packing

arrangement of corresponding planes of two constituent frames as illustrated
in Figure D-12.
8 The component planes have different size defined by frameO_pic_width,
frame0O pic height, framel pic_width, framel pic height.

Fig. 12
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LLDR_video_info ( payloadSize ) { Descriptor
LDR_video_cancel_flag u(l)
if(LDR_video_cancel_flag ) {

LDR_video_full_range_flag u(1)

LDR_video_colour_primaries u(8)

LDR video transfer characteristics u(®)

LDR video matrix coeffs u(®)

}

LDR_video_modulation_type u(l)

if( LDR_video_modulation_type ) {
LDR_video_modulation_PSF_X_spacing u(®)
LDR_video_modulation_PSF_Y_spacing u(®)
LDR video modulation PSF width u(®)
LDR_video_modulation_PSF_height u(®)
LDR_video_modulation_PSF_length_minus1 u(8)
for(idx = 0; idx <= modulation_PSF_length_minus]1; idx ++)

LDR video modulation PSF coefs[ idx ] se(V)

}

LDR_video_modulation_ldr_mapping_type u(l)

if( modulation_Idr_mapping_type ) { u(l)
LDR_video_modulation_slog a0 u(12)
LDR_video_modulation_slog_b0 u(14)
LDR_video_modulation_slog_c0 u(10)
LDR_video_modulation_scaling_factor u(10)
LDR video modulation RGB_ factor u(®)

}

}
}

Fig. 22
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vui_parameters( ) {
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video_format

video_full_range_flag

sample_format

colour_description_present_flag

if( colour_description_present_flag ) {
colour_primaries
transfer_characteristics
matrix_coeffs
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