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[DESCRIPTION]

[Title]

IMAGE PROCESSING APPARATUS AND IMAGE PROCESSING METHOD
[CROSS REFERENCE TO RELATED APPLICATIONS]

[0001]

This application claims the benefit of Japanese Priority Patent
Application JP 2014-182785 filed on September 8, 2014, the
entire contents of which are incorporated herein by reference.
[Technical Field]

[0002]

A technology disclosed in the present description relates to
an image processing apparatus and an image processing method
which are for processing image information. Specifically, the
technology relates to an image processing apparatus and an image
processing method which are for transmitting/receiving or
displaying a high-dynamic-range image.

[Background Art]

[0003]

Recently, the number of bits of an imaging element (image sensor)
is increased and an image comes to be in a dynamic range.
Generally, a dynamic range of an image can be expressed by a
ratio between minimum luminance and peak luminance. In an HDR
image, a contrast ratio between a color with a maximum color
value and a color with a minimum color value is, for example,
10000 : 1 or higher. Thus, the HDR image can express an actual
world realistically. The HDR image can record luminance in a
whole visible range and can support a dynamic range and a color

gamut which are equivalent to those of a visual characteristic
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of a human. The HDR image has an advantage that shading can
be expressed realistically, exposure can be simulated, and
brightness can be expressed.

[0004]

As described above, while an HDR image is photographed on a
content production side, displays with wvarious kinds of
performance such as a display corresponding to a standard
dynamic range (SDR) which is compressed into about one fortieth
of the dynamic range and a display, peak luminance of which is
500 nits or 1000 nits and which corresponds to an HDR, are used
in houses in which content is viewed. Thus, processing to adapt
a dynamic range of original content to performance of a display
in an image output destination (hereinafter, also referred to
as “display mapping”) is necessary (see, for example, Patent
Literature 1).

[0005]

However, in the display mapping, when conversion of a dynamic
range is performed simply by linear scaling, it is concerned
that a great amount of information is lost and a visual effect,
which is seen by a human, of an image becomes greatly different
before and after the conversion. Such a loss of information
is not intended by a content producer.

[Summary]

[Technical Problem]

[0006]

It is desirable to provide a superior image processing apparatus
and image processing method which can transmit/receive or

display a high-dynamic-range image suitably.
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[Solution to Problem]

[0007]

The present application is provided in view of the forgoing.
[0008]

According to an embodiment of the disclosure, an image
processing apparatus may include circuitry configured to:
generate, based on metadata including luminance conversion
information and a capability of a display in an output
destination, second luminance conversion information for
adaptation of content in a first dynamic range to the display;
and process the content in the first dynamic range based on the
second luminance conversion information.

[0009]

According to an embodiment of the disclosure, an image
processingmethodmay include generating, by a processing device,
based on metadata including luminance conversion information
and a capability of a display in an output destination, second
luminance conversion information for adaptation of content in
a first dynamic range to the display; and processing, by the
processing device, the content in the first dynamic range based
on the second luminance conversion information.

[0010]

According to an embodiment of the disclosure, an image
processing apparatus may include circuitry configured to:
acquire luminance conversion information for conversion of
content in a first dynamic range into content in a second dynamic
range; and generate metadata of content based on the luminance

conversion information, in which the luminance conversion
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information is based on an intension of a content producer for
use in display mapping.

[0011]

According to an embodiment of the disclosure, an image
processing method may include information acquiring, by a
processing device, to acquire luminance conversion information
for conversion of content in a first dynamic range into content
in a second dynamic range; and metadata generating, by the
processing device, to generate metadata of content based on the
luminance conversion information, in which the luminance
conversion information is based on an intension of a content
producer for use in display mapping.

[0012]

According to an embodiment of the present technology, an image
processing apparatus includes: an information acquisition unit
configured to acquire luminance conversion information for
conversion of content in a first dynamic range into content in
a second dynamic range; and a metadata generation unit
configured to generate metadata of content Dbased on the
luminance conversion information.

[0013]

According to an embodiment of the present technology, the
metadata generation unit of the image processing apparatus is
configured to generate the metadata including a relationship
between luminance values before and after conversion from the
first dynamic range into the second dynamic range at one or more
points.

[0014]
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According to an embodiment of the present technology, the image
processing apparatus further includes a transmission unit
configured to transmit the metadata while storing the metadata
in a predetermined transmission container.

[0015]

According to an embodiment of the present technology, the
transmission wunit of the 1image processing apparatus 1is
configured to transmit the metadata expressing luminance
conversion information in a linear luminance value.

[0016]

According to an embodiment of the present technology, the
transmission unit of the 1image processing apparatus 1is
configured to store the metadata into knee_function_info SEI
of the content.

[0017]

According to an embodiment of the present technology, the
transmission unit of the 1image processing apparatus 1is
configured to transmit the metadata expressing luminance
conversion information in a code value.

[0018]

According to an embodiment of the present technology, the
transmission unit of the 1image processing apparatus 1is
configured to store the metadata into Tone_mapping_info SEI of
the content.

[0019]

Also, according to an embodiment of the present technology, an
image processing apparatus includes: a metadata processing unit

configured to generate, based on metadata including luminance
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conversion information for conversion of content in a first
dynamic range into content in a second dynamic range, second
luminance conversion information for adaptation of the content
in the first dynamic range to a display in an output destination;
and a content processing unit configured to process the content
in the first dynamic range based on the second luminance
conversion information.

[0020]

According to an embodiment of the present technology, the
metadata processing unit of the image processing apparatus is
configured to generate a conversion table to convert a luminance
value in the first dynamic range into a luminance value in the
display with a predetermined peak luminance based on the
metadata including a relationship between luminance values
before and after conversion from the first dynamic range into
the second dynamic range at one or more points, and the content
processing unit is configured to convert luminance of the
content in the first dynamic range based on the conversion table.
[0021]

According to an embodiment of the present technology, the
metadata processing unit of the image processing apparatus is
configured to generate the second luminance conversion
information based on metadata stored in a predetermined
transmission container.

[0022]

According to an embodiment of the present technology, the
metadata processing unit of the image processing apparatus is

configured to generate the second luminance conversion
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information based on the metadata expressing luminance
conversion information in a linear luminance wvalue, and the
content processingunit is configuredtoperformprocessingwith
respect to a luminance signal, on which electro-optical linear
conversion processing 1is performed, Dbased on the second
luminance conversion information.

[0023]

According to an embodiment of the present technology, the
metadata processing unit of the image processing apparatus is
configured to generate the second luminance conversion
information based on metadata stored in knee_function_info SEI
of the content.

[0024]

According to an embodiment of the present technology, the
metadata processing unit of the image processing apparatus is
configured to generate the second luminance conversion
information based on the metadata expressing luminance
conversion information in a code value, and the content
processingunit is configured to performprocessingwith respect
to a luminance code value, on which electro-optical linear
conversion processing 1is performed, Dbased on the second
luminance conversion information.

[0025]

According to an embodiment of the present technology, the
metadata processing unit of the image processing apparatus is
configured to generate the second luminance conversion
information based on metadata stored in Tone_mapping_info SEI

of the content.
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[0026]

According to an embodiment of the present technology, when peak
luminance of the display is higher than peak luminance of the
first dynamic range, the metadata processing unit of the image
processing apparatus is configured not to generate the second
luminance conversion information and not to make the content
processing unit perform processing of the content in the first
dynamic range.

[0027]

Also, according to an embodiment of the present technology, an
image processing method includes: information acquiring to
acquire luminance conversion information for conversion of
content in a first dynamic range into content in a second dynamic
range; and metadata generating to generate metadata of content
based on the luminance conversion information.

[0028]

Also, according to an embodiment of the present technology, an
image processing method includes: metadata processing to
generate, based on metadata including luminance conversion
information for conversion of content in a first dynamic range
into content in a second dynamic range, second luminance
conversion information for adaptation of the content in the
first dynamic range to a display in an output destination; and
content processing to process the content in the first dynamic
range based on the second luminance conversion information.
[Advantageous Effects of Invention]

[0029]

According to a technology disclosed in the present description,
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a superior image processing apparatus and image processing
method which suitably provide information related to luminance
conversion of an image or which can suitably perform dynamic
range conversion of an image based on provided information
related to luminance conversion can be provided.

[0030]

Note that an effect described in the present description is just
an example and an effect of the present technology is not limited
thereto. Also, there is a case where the present technology
has an additional effect other than the above-described effect.
[0031]

A further different object, characteristic, or advantage of the
technology disclosed in the present description will be
understood in a detail description based on an embodiment or
attached drawings described later.

[Brief Description of Drawings]

[0032]

[Fig. 1]

Fig. 1 is a view schematically illustrating a configuration of
an image providing system 100 to which a technology disclosed
in the present description is applied.

[Fig. 2]

Fig. 2 is a view schematically illustrating a workflow in which
HDR content is processed on a side of an image providing
apparatus 200 (or content production side).

[Fig. 3]

Fig. 3 is a view schematically illustrating a workflow in which

HDR content is processed on a side of an image utilization
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apparatus 300.

[Fig. 4]

Fig. 4 is aview illustrating an example of luminance conversion
information of conversion from HDR content having peak luminance
2000 nits into SDR content having peak luminance 100 nits.
[Fig. 5]

Fig. 5 is a view illustrating an example of a 1D-LUT in which
luminance conversion information from the HDR content into the
SDR content which information is illustratedinFig. 4 is thinned
to six points.

[Fig. 6]

Fig. 6 is a view illustrating a mechanism to perform mapping
on luminance of a display to be an output destination from
luminance conversion information from HDR content into SDR
content.

[Fig. 7]

Fig. 7isaviewillustratinga functional configuration in which
the image providing apparatus 200 transfers metadata.

[Fig. 8]

Fig. 8 is a view illustrating a syntax example 800 of dynamic
range conversion determination information
“knee_function_info SEI”.

[Fig. 9]

Fig. 9 is a view illustrating, as dynamic range conversion
information, a parameter setting example illustrated in a table
1.

[Fig. 10]

Fig. 10 is a view illustrating a syntax example 1000 of tone



10

15

20

25

11

mapping information“Tone_mapping_Info SEI”.

[Fig. 11]

Fig. 11 is a view illustrating a functional configuration to
process HDR content based on metadata of luminance conversion
information (1D-LUT).

[Fig. 12]

Fig. 12 is a view illustrating an example of a functional
configuration to perform display mapping based on luminance
conversion information (1D-LUT).

[Fig. 13]

Fig. 13 is a view illustrating a different example of a
functional configuration to perform display mapping based on
luminance conversion information (1D-LUT).

[Fig. 14]

Fig. 14 is a flowchart illustrating a processing procedure of
performing display mapping of HDR content on a display 1105 in
an output destination.

[Description of Embodiments]

[0033]

In the following, an embodiment of a technology disclosed in
the present description will be described in detail with
reference to the drawings.

[0034]

In Fig. 1, a configuration of an image providing system 100 to
which a technology disclosed in the present description is
applied is illustrated schematically. The illustrated image
providing system 100 includes the image providing apparatus 200

to provide an image stream and an image utilization apparatus
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300 to acquire an image stream and to perform display output
of the image stream.

[0035]

When the image providing system 100 is applied to a
recording/reproduction system such as an ultra high
definition-Blu-ray (registered trademark) disc (UHD-BD), the
image providing apparatus 200 is on a side of a content producer.

The image utilization apparatus 300 is a combination of a medium
reproduction apparatus such as a BD player and a display to
perform display output of a reproduced image. In the image
providing system 100 such as an UHD-BD, an uncompressed
reproduced stream is transmitted from a BD player to a display
through a high definition multimedia interface (HDMT)

(registered trademark).

[0036]

Alternatively, when the image providing system 100 is applied
to an Internet distribution service such as an over the top (OTT),
the image providing apparatus 200 is on a side of a content
producer and provides produced content on a streaming server.

On the other hand, the image utilization apparatus 300 is a
client including a multifunctional terminal such as a personal
computer, a smartphone, or tablet to receive stream data of
content froma streaming server. Also, when the image providing
system 100 is applied to a digital broadcasting service, the
image providing apparatus 200 is a broadcast station and the
image utilization apparatus 300 is a television or the like
provided in a house. For example, in an Internet distribution

service or a broadcasting service, content is transmitted as
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an encoded stream such as a moving picture experts group 2
transport stream (MPEG2 TS) from a server to a client or from
a broadcast station to a television.

[0037]

In various industries which provide image content such as a
UHD-BD, an Internet distribution service, or broadcasting,
dynamic range expansion of a luminance component and an HDR
technology with broad contrast are expected in addition to a
4K resolution technology of an element of high resolution
content. According to the HDR technology, luminance in a whole
visible range can be recorded and a dynamic range and a color
gamut equivalent to those of a visual characteristic of a human
can be supported. Also, 1n a display industry, a product
including a function corresponding to dynamic range expansion
of a luminance component comes to be produced. For example,
a liquid crystal display using a direct light emitting diode
(LED) can reproduce brightness of light faithfully and can
realize image expression with high luminance.

[0038]

In Fig. 2, a workflow in which HDR content is processed on a
side of the image providing apparatus 200 (or content production
side) is schematically illustrated.

[0039]

A photographing unit 201, for example, includes a 4K camera and
records a color image in a wide color gamut color system based
on the ITU-R Recommendation BT.2020.

[0040]

Then, in a grading/mastering unit 202, HDR master content is
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generated by performing grading or mastering processing with
respect to photographed content and converting a code value into
a linear luminance signal by using a conversion table such as
what is indicated by a reference number 212. With respect to
the HDR master content, metadata generation processing is
performed. In the present embodiment, as metadata, luminance
conversion information useful for display mapping is generated.
A detail of the metadata will be described later.

[0041]

Then, a photoelectric conversion unit 203 converts luminance
into a code value having 10 bits by using an OETF conversion
table, such as what is indicated by a reference number 213, and
converts an optical linear luminance signal of the HDR master
content into a panel drive signal.

[0042]

An encoding unit 204 encodes the HDR master content and metadata
thereof and generates a stream in a predetermined encode format
such as the moving picture experts group-2 transport stream
(MPEG-2 TS) . Then, the generated encoded stream is transmitted
froma transmission interface (not illustrated) toward the image
utilization apparatus 300.

[0043]

In Fig. 3, a workflow in which HDR content is processed on a
side of the image utilization apparatus 300 is schematically
illustrated.

[0044]

A decoding unit 301 performs processing to decode the encoded

stream, which is provided from the image providing apparatus
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200, into original content (panel drive signal) and extracts
metadata.

[0045]

Then, an electro-optical linear conversion unit 302 converts
the decoded panel drive signal including code values of 10 bits
into an optical linear luminance signal by using an EOTF
conversion table indicated by a reference number 312.

[0046]

Note that in the present embodiment, based on luminance
conversion information described in metadata, dynamic range
conversion (display mapping) processing of a luminance signal
is performed. According to a transmission method of metadata,
the display mapping processing is applied to either of a code
value before EOTF conversion or an optical linear luminance
signal after the EOTF conversion. A detail of the display
mapping will be described later.

[0047]

The, a linear display gamma conversion unit 303 performs gamma
processing with respect to a luminance signal by using a linear
conversion table indicated by a reference number 313 and
performs conversion into a panel drive signal adapted to an input
characteristic of a display panel. Then, a display unit 304
including a liquid crystal display panel or the like performs
driving according to the panel drive signal and displays content
on a screen.

[0048]

When an HDR technology is applied in the image providing system

100, a case where a dynamic range of the image providing
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apparatus 200 and that of the image utilization apparatus 300
are not identical to each other is concerned. For example,
content with peak luminance 2000 nits is stored into a Blue-ray
disc and is distributed from the side of the image providing
apparatus 200. However, on the side of the image utilization
apparatus 300, there is a case where an HDR display having peak
luminance around 500 nits or 1000 nits is included and it 1is
not possible to correspond to peak luminance of reproduced
content.

[0049]

In such a case, on the side of the image utilization apparatus
300, it is preferable that dynamic range conversion is performed
with respect to an image provided by the image providing
apparatus 200 and that display mapping for adaptation to
performance (peak luminance) of a display 1in an output
destination is performed. However, conversion of a dynamic
range is performed simply by linear scaling (equally in all
luminance level) in the display mapping, a great amount of
information is lost and a visual effect, which is seen by a human,
of an image becomes greatly different before and after the
conversion. Such a loss of information is not intended by a
content producer.

[0050]

Thus, inventors of the present technology consider that
establishment of a production workflow of HDR content is
necessary in addition to provision of HDR content on a production
side or on the side of the image providing apparatus 200 and

inclusion of a display, which corresponds to an HDR, on the side
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of the image utilization apparatus 300 in order to build a world
in the HDR in the image providing system 100.

[0051]

Also, it 1is necessary not to lose an intension of a content
producer when dynamic range conversion of an HDR image 1is
performed by display mapping on the side of the image utilization
apparatus 300 or the like.

[0052]

Thus, instead of simple linear scaling, an intension of a content
producer is provided as metadata associated with an image stream
in the technology disclosed in the present disclosure.
[0053]

More specifically, on the side of the image providing apparatus
200, luminance conversion information, which is acquired in an
operation in which a content producer performs conversion
processing of HDR content into SDR content, or differential
information between the HDR content and the SDR content is
treated as an intention of the producer which intension is useful
for display mapping and is transmitted as metadata of content.
[0054]

On the other hand, on the side of the image utilization apparatus
300, when display mapping of the HDR content (for example, with
peak luminance 2000 nit) provided by the image providing
apparatus 200 is performed on a display (for example, with peak
luminance 500 nit or 1000 nit) to be an output destination, by
generating luminance conversion information corresponding to
a capability of a display based on the luminance conversion

information received as the metadata, appropriate luminance



10

15

20

25

18

expression which is not against an intension of a producer can
be realized even after the display mapping.

[0055]

In Fig. 4, an example of luminance conversion information for
generation of SDR content having peak luminance 100 nits from
HDR content having peak luminance 2000 nits is illustrated. 1In
the same drawing, a horizontal axis is luminance of HDR content
as input luminance and a vertical axis is luminance of SDR
content as output luminance.

[0056]

For example, a content producer performs conversion processing
of produced HDR content into SDR content in an authoring flow
of content using a master display. As log data of the authoring
flow, information such as what is illustrated in Fig. 4 can be
acquired. For example, first, content in a HDR is produced for
a medium with high recording density such as a Blu-ray disc.
However, SDR content is often generated from the produced HDR
content for distribution through a medium with lower recording
density or distribution in a transmission channel in a narrow
band. Of course, luminance conversion information similar to
what is illustrated in Fig. 4 can be acquired not as log data
in the authoring flow but from differential information between
produced HDR content and produced SDR content. A method itself
to acquire luminance conversion information such as what is
illustrated in Fig. 4 is not particularly limited.

[0057]

Luminance conversion information of when a producer generates

SDR content from HDR content or luminance conversion information
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calculated from a relationship between HDR content and SDR
content reflects an intension of the producer with respect to
luminance conversion of HDR content (into SDR content).
[0058]

With referencetoFig. 4, linear luminance conversion processing
is performed up to a vicinity of 500 nits of HDR content on an
input side. For example, this corresponds to a luminance level
equal to or lower than white luminance (diffuse white luminance)
to be a basis in an image or a scene and an intension of a content
producer that luminance information is to be kept even after
the luminance conversion can be assumed. Also, in a region
exceeding 500 nits of the HDR content on the input side, a degree
of compression becomes gradually greater. Thus, an intension
of the content producer that luminance information is not
necessarily kept (can be compressed) in a region of high
luminance can be assumed.

[0059]

In the image providing system 100 according to the present
embodiment, luminance conversion information from HDR content
into SDR content is set in a format of a one-dimensional look-up
table (1D-LUT) and is transferred as metadata from the image
providing apparatus 200 to the image utilization apparatus 300.
[0060]

As a method to transmit metadata of the luminance conversion
information (1D-LUT) indicating an intension of the content
producer, for example, there is a method to use supplemental
enhancement information (SEI), which is already defined in the

MPEG, as a transmission container or a method to newly define
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SEI to be a container to transmit luminance conversion
information is considered. Also, 1in a case of an image
providing system to record content into a Blue-ray disc for
distribution, a method to store luminance conversion
information into a database file in the Blue-ray disc is
considered other than the above-described method to use SEI as
a transmission container.

[0061]

Luminance conversion information indicating an intension of a
content producer is a 1D-LUT in which a correspondence
relationship between luminance of original HDR content and
luminance of SDR content after luminance conversion. As
illustrated in Fig. 4, the 1D-LUT in which luminance values of
SDR content which values correspond to all luminance values of
HDR content are described may be used as metadata. However,
since an amount of metadata becomes massive, a 1D-LUT only
describing a correspondence relationship between a luminance
value of HDR content and that of SDR content of the predetermined
number of points may be used as metadata.

[0062]

In Fig. 5, an example of an 1D-LUT in which the luminance
conversion information from HDR content into SDR content which
information is illustrated in Fig. 4 is thinned to six points
indicated by reference numbers 501 to 506 is illustrated.
Luminance conversion information between points can be
calculated, for example, by linear calculation from an
inclination between points. Of course, luminance conversion

information between points may be interpolated not by the linear
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calculation but by nonlinear calculation.

[0063]

Here, with respect to a point describing luminance conversion
information in the 1D-LUT, for example, a characteristic point
(such as point where inclination of curved 1line changes
suddenly) may be automatically extracted by calculation from
a curved line (see Fig. 4) of the 1luminance conversion
information from HDR content into SDR content. Alternatively,
a content producer may designate, in an authoring flow, a point
(luminance level) to be described in the 1D-LUT. Alternatively,
a luminance level (such as 50 nit and 500 nit) of the
predetermined number of points to be described in the 1D-LUT
may be previously defined.

[0064]

On the side of the image utilization apparatus 300, in a case
of performing display mapping of HDR content, which is provided
by the image providing apparatus 200, on a display to be an output
destination, luminance conversion information corresponding to
a capability of a display 1is generated based on luminance
conversion information received as metadata.

[0065]

In Fig. 6, a mechanism to perform mapping on luminance of a
display (with peak luminance 1000 nit) to be an output
destination based on luminance conversion information from HDR
content with peak luminance 2000 nits into SDR content with peak
luminance 100 nits (see Fig. 5) which information is used as
meta information is illustrated.

[0066]
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In the 1D-LUT of the luminance conversion information
transferred as metadata, as indicated by reference numbers 601
to 606, a correspondence relationship of luminance 50 nits, 200
nits, 250 nits, 400 nits, and 500 nits of original HDR content
and peak luminance 2000 nits of the content with luminance 50
nits, 60 nits, 75 nits, 80 nits, and 90 nits of SDR content after
luminance conversion and peak luminance 100 nits of the content
is described.

[0067]

On the side of the image utilization apparatus 300, from
luminance conversion information from HDR content into SDR
content such as what has been described above, mapping is
performed on luminance conversion information for display
mapping of HDR content with peak luminance 2000 nits on a display
(with peak luminance 1000 nit) to be an output destination. For
example, according to the following equation (1), luminance for
mapping on a display in an output destination can be calculated
from metadata.

[0068]

[Mathematical Formula 1]
fJ”f'.\"rJf({\" (!r)

_ ( me(f)_ L.S'm-:(f] ]x(PeakL

Peakl,,,, — PeakL,,,

v
pisplay — L eak‘[*.w}f«:) + Lgpp (1 )
[0069]
With the above equation (1), luminance information at an ith
point described in the ID-LUT of the metadata is display-mapped

on a luminance value of a display (with peak luminance 1000 nit)
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in an output destination. Here, in the equation, Peak Lypr is
peak luminance of HDR content, Peak Lspr 1s peak luminance of
SDR content, Peak Lpigspiay 1s peak luminance of a display in an
output destination, Lgpr(i) 1s luminance of HDR content
corresponding to an ith point of the 1D-LUT, Lgspr(i) is luminance
of SDR content corresponding to the ith point of the 1-LUT, and
Lpisplay (1) 1s luminance which is mapped for a display in an output
destination from the ith point of the 1D-LUT.

[0070]

According to the above luminance calculation equation (1), as
illustrated in Fig. 6, luminance 50 nits, 200 nits, 250 nits,
400 nits, and 500 nits of original HDR content and peak luminance
2000 nits of the content are respectively mapped with 50 nits,
126 nits, 158 nits, 232 nits, 284 nits, and 1000 nits of a display
in an output destination as indicated by reference numbers 611
to 616.

[0071]

In Fig. 7, a functional configuration in which the image
providing apparatus 200 transfers metadata of luminance
conversion information (1D-LUT) from HDR content into SDR
content is illustrated.

[0072]

By the mechanism illustrated in Fig. 2, a content processing
unit 701 processes HDR content to be provided to the image
utilization apparatus 300.

[0073]

A metadata generation unit 702 acquires luminance conversion

information (1D-LUT) from HDR content into SDR content by using
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log data in an authoring flow in the content processing unit

701 or based on differential information between produced HDR

content and produced SDR content and generates metadata.

[0074]

By inputting processed content from the content processing unit

701 and inputting metadata generated by the metadata generation

unit 702, an encoding unit 703 performs encoding into stream

data in a predetermined encoding format such as the MPEG2. Here,

the encoding unit 703 stores the metadata (1D-LUT) into SEI

already-defined in the MPEG or SEI newly-defined for

transmission of luminance conversion information.

Alternatively, in a case where a form of providing HDR content

is a Blue-ray disc, the metadata (1D-LUT) may be stored into

a database file in the Blue-ray disc.

[0075]

A content providing unit 704 provides encoded content to the

image

utilization apparatus 300. When the image providing

system 100 is applied to a recording/reproduction system such

as an

UHD-BD, the content providing unit 704 records encoded

content into a Blue-ray disc. Alternatively, the image

providing system 100 is applied to an Internet distribution

service such as an OTT, the content providing unit 704 uploads

encoded content to a streaming server. Also, when the image

providing system 100 is applied to a digital broadcasting

service, the content providing unit 704 transmits encoded

content as a broadcast signal.

[0076]

Here,

a case where “knee_ function_info SEI” which is defined,
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in the MPEG, as dynamic range conversion determination
information of non-compressed image data 1is used as a
transmission container of the luminance conversion information
(1D-LUT) will be described. Note that in a case of using the
knee_function_info SEI as a transmission container, a luminance
value is expressed as a linear luminance value.

[0077]

In Fig. 8, a syntax example 800 of the dynamic range conversion
determination information “knee_function_info SEL” is
illustrated. Original meaning of each parameter is described.
[0078]

In the knee_function_info 800, a knee conversion ID
(knee_function_id) 801 and a knee conversion cancel flag
(knee_function_cancel_flag) 802 are set.

[0079]

The knee conversion ID 801 is an ID unique for a purpose of knee
conversion which is knee compression or knee extension. 1In the
present embodiment, it is assumed that the knee conversion ID
801 is set at a low level “0” in a case of using the
knee_function_info SEI as original dynamic range conversion
determination information and that the knee conversion ID 801
is set at a high level “1” 1in a <case of wusing the
knee_function_info SEI as a transmission container of the
luminance conversion information from HDR content into SDR
content. Also, the knee conversion cancel flag 802 is a flag
indicating whether to cancel —continuity of previous
knee_function_info. 1In a case of canceling the continuity of

the previous knee_function_info, the knee conversion cancel
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flag 802 is set at a high level “1”. 1In a case of not canceling
the continuity, the knee conversion cancel flag 802 is set at
a low level “0".

[0080]

Also, in a case where the knee conversion cancel flag 802 is
at the low level “0”, dynamic range conversion determination
information is set as the knee_function_info 800. In the
dynamic range conversion determination information, a
persistence flag (knee_function_persistence_flag) 803, input
image dynamic range information (input_d_range) 804 to store
peak luminance (in 0.1% unit) of an input image, input image
display peak luminance information (input_disp_luminance) 805
to store brightness of a display (in 0.1% unit) corresponding
to peak luminance of an input image, output image dynamic range
information (output_d_range) 806 to store peak luminance (in
0.1% unit) of an output image, output display peak luminance
information (output_disp_luminace) 807 to store brightness of
a display (in 0.1% unit) corresponding to peak luminance of the
output image, and information of the number of knee points
(num_knee_point_minusl) 808 are set. Also, a loop 810 of
information of each knee point is arranged only for a several
minutes of the information of the number of knee points 808.
In a loop of information of each knee point, knee point
information before conversion (input_knee_point) 811 of each
knee point and knee point information after conversion
(output_knee_point) 812 of each knee point are set.

[0081]

The persistence flag 803 indicates whether knee_function_info
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800 transmitted once is valid after the transmission or can be
used only once. When the knee_function_info 800 is valid only
for an added picture, the persistence flag 803 is set at a low
level “0” and when the knee_function_info 800 is wvalid until
a stream is switched or until a new knee conversion ID 801 is
received, the persistence flag 803 is set at a high level “1”.
[0082]

Originally, the information of the number of knee points 808
is a value in which one is subtracted from the number of knee
points. ©Note that an order i (i is integer equal to or larger
than 0) in which the knee point information before conversion
811 and the knee point information after conversion 812 of the
knee point are set is in an ascending order of the knee point
information before conversion 811. 1In each loop for a next
several minutes of the number of knee points, the knee point
information before conversion 811 and the knee point information
after conversion 812 at a knee point 1 are stored.

[0083]

The knee point information before conversion 811 is information
indicating a knee point of an image, which is to be encoded,
before conversion in dynamic range conversion. The knee point
information before conversion 811 is expressed by permillage
(linear value) of a knee point of when the maximum value of
luminance of the image to be encoded is set as 1000%. The knee
point is luminance in a region, other than a start point 0, of
luminance knee-converted by a conversion rate identical to that
of a dynamic range of luminance of the image to be processed.

[0084]
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Also, the knee point information after conversion 812 is
information indicating a start point in a range of luminance
corresponding to a range of luminance knee-converted with a knee
point of an image, which is converted in dynamic range conversion,
as a start point. More specifically, the knee point information
after conversion (output_knee_point) is expressed by
permillage (linear value) of luminance of a converted image
corresponding to a knee point of when the maximum value of the
luminance of the converted image is set as 1000%.

[0085]

In a case of using the knee_function_info SEI illustrated in
Fig. 8 as a transmission container of luminance conversion
information from HDR content into SDR content which information
is useful for display mapping, in the knee point information
loop 810, luminance Lypr(i) of HDR content before conversion
which luminance corresponds to an ith point of the 1D-LUT as
ith knee point information before conversion
(input_knee_point) is stored and luminance Lgpr (1) of SDR content
after conversion which luminance corresponds to the ith point
of the 1D-LUT as ith knee point information after conversion
(output_knee_point) is stored. However, the last knee point
information before conversion (input_knee_point) stores peak
luminance of the HDR content before conversion and the last knee
point information after conversion (output_knee_point) stores
peak luminance of the SDR content after conversion.

[0086]

An example in which the 1D-LUT of the luminance conversion

information illustrated in Fig. 5 is set in each parameter of
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1. Also, 1in Fig. 9, an example of the parameter setting
illustrated in the table 1 is illustrated as dynamic range
conversion information. In one embodiment such as exemplified
in Fig. 9, for a plurality of input_knee_points representative
of a luminance conversion function which is based on an intension
of a producer of content, a first line extending from a first
point to a second point of the plurality of input_knee_points
has a first inclination and a second line extending from the
second point to a third point of the plurality input_knee_points
has a second inclination, and the second inclination has a second
gradient different from a first gradient of the first
inclination in accordance with an intension of the producer of
content, such that the second gradient may be greater or less
than the first gradient.

[0087]

[Table 1]
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Field Name Parameter Value
input_d_range 0
output_d_range 0
input_disp_luminance 10000
output_disp_luminance 100
num_knee_points_minusi 5
input_knee_point[0] 5
output_knee_point[0] 500
input_knee_point[1] 20
output_knee point[1] 600
input_knee_point[2] 25
output_knee_point[2] 750
input_knee_point[3] 40
output_knee_point[3] 800
input_knee point[4] 50
output_knee _point[4] 900
input_knee_point[5] 200
output_knee_point[5] 1000

[0088]

Then, a case where “Tone_mapping_Info SEI” defined in H.265
(ISO/IEC 23008-2 high efficiency video coding (HEVC)) is used
as a transmission container of the luminance conversion
information (1D-LUT) will be described. Note that in a case
of setting the Tone_mapping _Info SET as a transmission container,
a luminance value is expressed as a code value.

[0089]

In Fig. 10, a syntax example 1000 of tone mapping information
“Tone_mapping_Info SEI” is illustrated. A detail description
of a meaning of each parameter is omitted. Here, tone mapping

information of tone_map_model_id = 3 indicated by a reference
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number 1003 is used for a transmission container of the luminance
conversion information (1D-LUT).

[0090]

In coded_data_bit_depth indicated by a reference number 1001,
a bit depth of the HDR content before conversion is stored. 1In
target_bit_depth indicated by a reference 1002, a bit depth of
the SDR content after conversion is stored. Also, in num_pivots
indicated by a reference number 1004, the number of points of
the luminance conversion information (1D-LUT) is stored. Then,
in the ith loop of the following loops, coded_pivot_valuel[i]
indicated by a reference number 1005, a code value of luminance
Lypr (1) of the HDR content before conversion which content
corresponds to the ith point of the 1D-LUT is stored. In
target_pivo_value[i] indicated by a reference number 1006, a
code value of luminance Lgpr(i) of the SDR content after
conversion which content corresponds to the ith point of the
1D-LUT is stored. Here, in the last coded_pivot_valuel[i], a
code value of peak luminance of the HDR content before conversion
is stored. 1In the last target_pivot_valuel[i], a code value of
peak luminance of the SDR content after conversion is stored.
[0091]

In Fig. 11, a functional configuration in which the image
utilization apparatus 300 processes HDR content based on
metadata of the luminance conversion information (1D-LUT) from
HDR content into SDR content is illustrated.

[0092]

A content acquisition unit 1101 acquires HDR content provided

by the image providing apparatus 200. 1In a case where the image
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providing system 100 is applied to a recording/reproduction
system such as an UHD-BD, the content acquisition unit 1101
reproduces content recorded in the Blue-ray disc.
Alternatively, when the image providing system 100 is applied
to an Internet distribution service such as an OTT, the content
acquisition unit 1101 receives content from a streaming server
through a network such as the Internet. Also, when the image
providing system 100 is applied to a digital broadcasting
service, the content acquisition unit 1101 is a tuner or the
like. The content acquisition unit 1101 selects a channel and
receives a broadcast signal.

[0093]

A decoding unit 1102 decodes stream data in a predetermined
encoding format such as the MPEG2 and separates the data into
stream data and metadata.

[0094]

A metadata processing unit 1103 processes the luminance
conversion information (1D-LUT) from HDR content into SDR
content which information is included in the metadata. A stream
data processingunit 1104 processes the stream data and performs
display output onto a display 1105 in an output destination.
Also, a stream data processing unit 1104 also performs display
mapping based on the luminance conversion information (1D-LUT) .
[0095]

In Fig. 12, an example of a functional configuration to perform
display mapping based on the luminance conversion information
(1D-LUT) in the image utilization apparatus 300 is illustrated.

However, in the illustrated example, it is assumed that the
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luminance conversion information (1D-LUT) is transferred as a
linear luminance value by a transmission container such as the
knee_function_info SEI. After electro-optical linear
conversion of stream data is performed, display mapping is
performed.

[0096]

An electro-optical linear conversion unit 1201 includes an EOTF
table to convert stream data in an HDR into an optical linear
luminance signal and converts input stream data in an HDR into
an optical linear luminance signal.

[0097]

A display mapping unit 1202 includes a look-up table (LUT) to
convert a dynamic range of the optical linear luminance signal.
When luminance conversion information (1D-LUT) from HDR content
into SDR content (see Fig. 5, Fig. 8, and Fig. 9) is input as
metadata, a metadata processing unit 1103 converts HDR content
into luminance conversion information (1D-LUT) for display
mapping of on the display 1105 in an output destination according
to the mechanism illustrated in Fig. 6 and the above equation
(1) and sets the information in the display mapping unit 1202.
Then, the display mapping unit 1202 converts a dynamic range
of the optical linear luminance signal according to the set LUT.
[0098]

A photoelectric conversion unit 1203 includes an OETF table to
convert an optical linear luminance signal into a panel drive
signal and converts a display-mapped luminance signal into a
panel drive signal adapted to an input characteristic of the

display 1105.
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[0099]

Also, in Fig. 13, a different example of a functional
configuration to perform display mapping based on the luminance
conversion information (1D-LUT) in the 1image utilization
apparatus 300 is illustrated. However, in the illustrated
example, it is assumed that the luminance conversion information
(1D-LUT) 1is transferred as a code value by a transmission
container such as Tone mapping_info SEI and display mapping is
performed before electro-optical linear conversion of stream
data.

[0100]

A display mapping unit 1301 includes a look-up table (LUT) to
convert a dynamic range of a luminance code value. When the
luminance conversion information (1D-LUT) from HDR content into
SDR content (see Fig. 10) is input as metadata, the metadata
processing unit 1103 converts performs conversion into the
luminance conversion information (1D-LUT) for display mapping
of HDR content on the display 1105 in an output destination and
sets the information in the display mapping unit 1301. Then,
the display mapping unit 1301 converts a dynamic range of stream
data before electro-optical linear conversion according to the
set LUT.

[0101]

An electro-optical linear conversion unit 1302 includes an EOTF
table to convert stream data in a HDR into an optical linear
luminance signal and converts input stream data in the HDR into
an optical linear luminance signal.

[0102]
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A photoelectric conversion unit 1303 includes an OETF table to
convert an optical linear luminance signal into a panel drive
signal and converts display-mapped luminance signal into a panel
drive signal adapted to an input characteristic of the display
1105.

[0103]

In Fig. 14, a processing procedure, in the image utilization
apparatus 300, to perform display mapping of HDR content on the
display 1105 in an output destination is illustrated in a format
of a flowchart.

[0104]

First, the metadata processing unit 1103 acquires, as metadata
of content, luminance conversion information from HDR content
into SDR content (step S1401).

[0105]

Then, the metadata processing unit 1103 checks whether peak
luminance of the display 1105 in an output destination is lower
than peak luminance of the HDR content (step S$1402).

[0106]

Here, when the peak luminance of the display 1105 in the output
destination is equal to or higher than the peak luminance of
the HDR content (No in step S1402), the HDR content provided
by the image providing apparatus 200 can be output to the display
1105 as it is. That is, since display mapping is not necessary,
the whole following processing is skipped and the present
processing routine is ended. Note that as a modification,
display mapping to expand a dynamic range of the provided HDR

content may be performed according to the peak luminance of the
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display 1105.

[0107]

On the other hand, when the peak luminance of the display 1105
in the output destination is lower than the peak luminance of
the HDR content (Yes in step S1402), display mapping of the HDR
content is necessary for adaptation to the peak luminance of
the display 1105 in the output destination.

[0108]

Thus, when the luminance conversion information (1D-LUT) from
HDR content into SDR content (see Fig. 5, Fig. 8, and Fig. 9)
is input as metadata, the metadata processing unit 1103
generates the luminance conversion information (1D-LUT) for
display mapping of the HDR content on the display 1105 in the
output destination according to the mechanism illustrated in
Fig. 6 and the above equation (1) (step S1403).

[0109]

Then, according to the set LUT, display mapping of the content
is executed (step S51404).

[0110]

In an exemplary embodiment, one or more of the units of each
of the image providing apparatus 200 and the image utilization
apparatus 300 may be embodied as a microprocessing device,
various processing circuits or circuitry and the like that
performs functions, in accordance with the present disclosure.
In some embodiments, the microprocessing device may include a
processor device and a recording medium, such as ROM or RAM,
that stores programs executed by the processing device to

perform the functions and also stores data, in accordance with
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the present disclosure. Examples of the recording medium may
include a magnetic recording medium such as a hard disk,

nonvolatile memory such as a flash memory, or a removable memory.

[Citation List]

[Patent Literature]

[0111]

[PTL 1]

JP 2014-502480 W

[Industrial Applicability]

[0112]

In the above, the technology disclosed in the present
description has been described in detail with reference to a
specific embodiment. However, it is obvious that correction
or alternation of the embodiment can be made by those skilled
in the art within the spirit and the scope of the technology
disclosed in the present description.

[0113]

In the present description, an embodiment applied to an image
providing system which provides HDR content and which is, for
example, an UHD-BD, an Internet distribution service such as
an OTT, or a digital broadcasting service has been mainly
described but the spirit of the technology disclosed in the
present description is not limited thereto. The technology
disclosed in the present description can be applied to various
systems to transmit or display HDR content.

[0114]

That is, the technology disclosed in the present description
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is described as an example and described contents of the present
description should not be interpreted in a limited manner. The
spirit of the technology disclosed in the present description
should be determined based on the claims.

[0115]

Note that the technology disclosed in the present description
may also include the following configurations.

(1) An image processing apparatus including: an information
acquisition unit configured to acquire luminance conversion
information for conversion of content in a first dynamic range
into content in a second dynamic range; and a metadata generation
unit configured to generate metadata of content based on the
luminance conversion information.

(1-1) The image processing apparatus according to (1), wherein
the information acqguisition unit acquires the luminance
conversion information based on log data in a process of editing
the content in the second dynamic range from the content in the
first dynamic range.

(1-2) The image processing apparatus according to (1), wherein
the information acquisition unit acquires luminance conversion
information based on a relationship between produced content
in the first dynamic range and produced content in the second
dynamic range.

(2) The image processing apparatus according to (1), wherein
the metadata generation unit generates the metadata including
a relationship between luminance values before and after
conversion from the first dynamic range into the second dynamic

range at one or more points.
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(3) The image processing apparatus according to (1) or (2),
further including a transmission unit configured to transmit
the metadata while storing the metadata in a predetermined
transmission container.

(4) The image processing apparatus according to (3), wherein
the transmission unit transmits the metadata expressing
luminance conversion information in a linear luminance value.
(5) The image processing apparatus according to (3) or (4),
wherein the transmission unit stores the metadata into
knee_function_info SEI of the content.

(6) The image processing apparatus according to (3), wherein
the transmission unit transmits the metadata expressing
luminance conversion information in a code value.

(7) The image processing apparatus according to (3) or (6),
wherein the transmission unit stores the metadata into
Tone_mapping_info SEI of the content.

(8) An image processing apparatus including: a metadata
processing unit configured to generate, based on metadata
including luminance conversion information for conversion of
content in a first dynamic range into content in a second dynamic
range, second luminance conversion information for adaptation
of the content in the first dynamic range to a display in an
output destination; and a content processing unit configured
to process the content in the first dynamic range based on the
second luminance conversion information.

(9) The image processing apparatus according to (8), wherein
the metadata processing unit generates a conversion table to

convert a luminance value in the first dynamic range into a
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in the display with a predetermined peak

luminance based on themetadata including a relationship between

luminance values before and after conversion from the first

dynamic range into the second dynamic range at one or more points,

and the content processing unit converts luminance of the

content in the first dynamic range based on the conversion table.

(10) The image processing apparatus according to (8)

or (9),

wherein the metadata processing unit generates the second

luminance conversion information based on metadata stored in

a predetermined transmission container.

(11) The image processing apparatus according to (10), wherein

the metadata processing unit generates the second luminance

conversion

information based on

the metadata expressing

luminance conversion information in a linear luminance value,

and the content processingunit performs processingwith respect

to a luminance

signal,

conversion processing

is

on

which

electro-optical

performed, Dbased on the

luminance conversion information.

linear

second

(12) The image processing apparatus according to (10) or (11),

wherein the metadata processing unit generates the second

luminance conversion information based on metadata stored in

knee function_info SEI of the content.

(13) The image processing apparatus according to (10), wherein

the metadata processing unit generates the second luminance

conversion

information based on

the metadata expressing

luminance conversion information in a code value,

and the

content processing unit performs processing with respect to a

luminance

code

value,

on

which

electro-optical

linear
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conversion processing 1is performed, Dbased on the second
luminance conversion information.

(14) The image processing apparatus according to (10) or (13),
wherein the metadata processing unit generates the second
luminance conversion information based on metadata stored in
Tone_mapping_info SEI of the content.

(15) The image processing apparatus according to (8), wherein
when peak luminance of the display is higher than peak luminance
of the first dynamic range, the metadata processing unit does
not generate the second luminance conversion information and
does not make the content processing unit perform processing
of the content in the first dynamic range.

(16) An image processing method including: information
acquiring to acquire luminance conversion information for
conversion of content in a first dynamic range into content in
a second dynamic range; and metadata generating to generate
metadata of content based on the luminance conversion
information.

(17) An image processing method including: metadata processing
to generate, based on metadata including luminance conversion
information for conversion of content in a first dynamic range
into content in a second dynamic range, second luminance
conversion information for adaptation of the content in the
first dynamic range to a display in an output destination; and
content processing to process the content in the first dynamic
range based on the second luminance conversion information.
[0116]

The present technology may also be configured as below.
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(1) An image processing apparatus including:

circuitry configured to: generate, based on metadata including
luminance conversion information and a capability of a display
in an output destination, second luminance conversion
information for adaptation of content in a first dynamic range
to the display; and process the content in the first dynamic
range based on the second luminance conversion information.
(2) The image processing apparatus according to (1),
wherein the capability includes a peak luminance of the display
and the metadata is generated based on comparison of peak
luminance of the display in the output destination with peak
luminance of the content in the first dynamic range.

(3) The image processing apparatus according to (1) or (2),
wherein the circuitry is configured to: generate a conversion
table to convert a luminance value in the first dynamic range
into a luminance value in the display with a predetermined peak
luminance based on themetadata including a relationship between
luminance values before and after conversion from the first
dynamic range into a second dynamic range at one or more points,
and convert luminance of the content in the first dynamic range
based on the conversion table.

(4) The image processing apparatus according to any one of (1)
to (3),

wherein the circuitry 1is configured to generate the second
luminance conversion information based on metadata stored in
a predetermined transmission container.

(5) The image processing apparatus according to any one of (1)

to (4),
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wherein the circuitry is configured to: generate the second
luminance conversion information Dbased on the metadata
expressing luminance conversion information in a linear
luminance value, and perform processing with respect to a
luminance signal, on which electro-optical linear conversion
processing 1s performed, based on the second luminance
conversion information.

(6) The image processing apparatus according to any one of (1)
to (35),

wherein circuitry is configured to generate the second luminance
conversion information based on metadata stored in
knee_function_info supplemental enhancement information (SEI)
of the content.

(7) The image processing apparatus according to any one of (1)
to (6),

wherein the circuitry is configured to: generate the second
luminance conversion information Dbased on the metadata
expressing luminance conversion information in a code value,
and perform processing with respect to a luminance code value,
on which electro-optical linear conversion processing is
performed, based on the second luminance conversion
information.

(8) The image processing apparatus according to (1) to (7),
wherein the circuitry is configured to generate the second
luminance conversion information based on metadata stored in
Tone_mapping_info supplemental enhancement information (SEI)
of the content.

(9) The image processing apparatus according to any one of
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(1) to (8),

wherein when peak luminance of the display is higher than peak
luminance of the first dynamic range, the circuitry does not
generate the second luminance conversion information and does
not performprocessing of the content in the first dynamic range.
(10) An image processing method comprising:

generating, by a processing device, based on metadata including
luminance conversion information and a capability of a display
in an output destination, second luminance conversion
information for adaptation of content in a first dynamic range
to the display; and processing, by the processing device, the
content in the first dynamic range based on the second luminance
conversion information.

(11) An image processing apparatus including:

circuitry configured to: acquire luminance conversion
information for conversion of content in a first dynamic range
into content in a second dynamic range; and generate metadata
of content based on the luminance conversion information, in
which the luminance conversion information is based on an
intension of a content producer for use in display mapping.
(12) The image processing apparatus according to (11),
wherein the circuitry is configured to generate the metadata
including a relationship between luminance values before and
after conversion from the first dynamic range into the second
dynamic range at one or more points.

(13) The image processing apparatus according to (11) or (12),
wherein the circuitry is configured to transmit the metadata

while storing the metadata in a predetermined transmission
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container.

(14) The image processing apparatus according to any one of
(11) to (13),

wherein the circuitry is configured to transmit the metadata
expressing luminance conversion information in a linear
luminance value.

(15) The image processing apparatus according to any one of
(11) to (14),

wherein the circuitry is configured to store the metadata into
knee_function_info supplemental enhancement information (SEI)
of the content.

(16) The image processing apparatus according to any one of
(11) to (15),

wherein the circuitry is configured to transmit the metadata
expressing luminance conversion information in a code value.
(17) The image processing apparatus according to any one of
(11) to (1l6),

wherein the circuitry is configured to store the metadata into
Tone_mapping_info supplemental enhancement information (SEI)
of the content.

(18) The image processing apparatus according to any one of
(11) to (17),

wherein the circuitry is configured to transmit the metadata
expressing flag information indicating whether the metadata
indicates a knee function curve or the luminance conversion
information based on the intension of the content producer.
(19) The image processing apparatus according to any one of

(11) to (18),
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wherein the circuitry is configured to transmit the metadata
expressing flag information indicating whether the metadata
indicates tone mapping information or the luminance conversion
information based on the intension of the content producer.
(20) The image processing apparatus according to any one of
(11) to (19),

wherein the luminance conversion information describes a
plurality of points representative of a luminance conversion
function which is based on the intension of the content producer,
in which a first line extending from a first point to a second
point of the plurality of points has a first inclination and
a second line extending from the second point to a third point
of the plurality points has a second inclination, and in which
the second inclination has a second gradient different from a
first gradient of the first inclination in accordance with the
intension of the content producer.

(21) The image processing apparatus according to any one of
(11) to (20),

wherein the second gradient is greater or less than the first
gradient.

(22) An image processing method including:

information acquiring, by a processing device, to acquire
luminance conversion information for conversion of content in
a first dynamic range into content in a second dynamic range;
and metadata generating, by the processing device, to generate
metadata of content based on the luminance conversion
information, in which the luminance conversion information is

based on an intension of a content producer for use in display
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mapping.

[Reference Signs List]

[0117]

100 image providing system

200 image providing apparatus

201 photographing unit

202 grading/mastering unit 202

203 photoelectric conversion unit

300 image utilization apparatus

301 decoding unit

302 electro-optical linear conversion unit
303 linear display gamma conversion unit
304 display unit

701 content processing unit

702 metadata generation unit

703 encoding unit

704 content providing unit

1101 content acquisition unit

1102 decoding unit

1103 metadata processing unit

1104 stream data processing unit

1105 display

1201 1linear electro-optical conversion unit
1202 display mapping unit

1203 photoelectric conversion unit

1301 display mapping unit

1302 1linear electro-optical conversion unit

1303 photoelectric conversion unit
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[CLATMS]
[Claim 1]
An image processing apparatus comprising:
circuitry configured to:
generate, based on metadata including luminance
conversion information and a capability of a display in an
output destination, second luminance conversion information
for adaptation of content in a first dynamic range to the
display; and
process the content in the first dynamic range
based on the second luminance conversion information.
[Claim 2]

The image processing apparatus according to claim 1,
wherein the capability includes a peak luminance of the
display and the metadata is generated based on comparison
of peak luminance of the display in the output destination
with peak luminance of the content in the first dynamic
range.

[Claim 3]

The image processing apparatus according to claim 1,
wherein the circuitry is configured to:

generate a conversion table to convert a luminance
value in the first dynamic range into a luminance wvalue in
the display with a predetermined peak luminance based on
the metadata including a relationship between luminance
values before and after conversion from the first dynamic
range into a second dynamic range at one or more points,

and
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convert luminance of the content in the first dynamic
range based on the conversion table.
[Claim 4]

The image processing apparatus according to claim 1,
wherein the circuitry is configured to generate the second
luminance conversion information based on metadata stored
in a predetermined transmission container.

[Claim 5]

The image processing apparatus according to claim 4,
wherein the circuitry is configured to:

generate the second luminance conversion information
based on the metadata expressing luminance conversion
information in a linear luminance value, and

perform processing with respect to a luminance signal,
on which electro-optical linear conversion processing is
performed, based on the second luminance conversion
information.

[Claim 6]

The image processing apparatus according to claim 4,
wherein circuitry is configured to generate the second
luminance conversion information based on metadata stored
in knee_function_info supplemental enhancement information
(SEI) of the content.

[Claim 7]

The image processing apparatus according to claim 4,
wherein the circuitry is configured to:

generate the second luminance conversion information

based on the metadata expressing luminance conversion
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information in a code value, and

perform processing with respect to a luminance code
value, on which electro-optical linear conversion
processing is performed, based on the second luminance
conversion information.

[Claim 8]

The image processing apparatus according to claim 4,
wherein the circuitry is configured to generate the second
luminance conversion information based on metadata stored
in Tone_mapping_info supplemental enhancement information
(SEI) of the content.

[Claim 9]

The image processing apparatus according to claim 1,
wherein when peak luminance of the display is higher than
peak luminance of the first dynamic range, the circuitry
does not generate the second luminance conversion
information and does not perform processing of the content
in the first dynamic range.

[Claim 10]

An image processing method comprising:

generating, by a processing device, based on metadata
including luminance conversion information and a capability
of a display in an output destination, second luminance
conversion information for adaptation of content in a first
dynamic range to the display; and

processing, by the processing device, the content in
the first dynamic range based on the second luminance

conversion information.
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[Claim 11]

An image processing apparatus comprising:

circuitry configured to:
acquire luminance conversion information for
conversion of content in a first dynamic range into
content in a second dynamic range; and
generate metadata of content based on the luminance
conversion information, in which the luminance
conversion information is based on an intension of a
content producer for use in display mapping.

[Claim 12]

The image processing apparatus according to claim 11,
wherein the circuitry is configured to generate the
metadata including a relationship between luminance values
before and after conversion from the first dynamic range
into the second dynamic range at one or more points.
[Claim 13]

The image processing apparatus according to claim 11,
wherein the circuitry is configured to transmit the
metadata while storing the metadata in a predetermined
transmission container.

[Claim 14]

The image processing apparatus according to claim 13,
wherein the circuitry is configured to transmit the
metadata expressing luminance conversion information in a
linear luminance value.

[Claim 15]

The image processing apparatus according to claim 13,



10

15

20

25

52

wherein the circuitry is configured to store the metadata
into knee_function_info supplemental enhancement
information (SEI) of the content.

[Claim 16]

The image processing apparatus according to claim 13,
wherein the circuitry is configured to transmit the
metadata expressing luminance conversion information in a
code value.

[Claim 17]

The image processing apparatus according to claim 13,
wherein the circuitry is configured to store the metadata
into Tone_mapping_info supplemental enhancement information
(SEI) of the content.

[Claim 18]

The image processing apparatus according to claim 11,
wherein the circuitry is configured to transmit the
metadata expressing flag information indicating whether the
metadata indicates a knee function curve or the luminance
conversion information based on the intension of the
content producer.

[Claim 19]

The image processing apparatus according to claim 11,
wherein the circuitry is configured to transmit the
metadata expressing flag information indicating whether the
metadata indicates tone mapping information or the
luminance conversion information based on the intension of
the content producer.

[Claim 20]
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The image processing apparatus according to claim 11,
wherein the luminance conversion information describes a
plurality of points representative of a luminance
conversion function which is based on the intension of the
content producer, in which a first line extending from a
first point to a second point of the plurality of points
has a first inclination and a second line extending from
the second point to a third point of the plurality points
has a second inclination, and in which the second
inclination has a second gradient different from a first
gradient of the first inclination in accordance with the
intension of the content producer.

[Claim 21]

The image processing apparatus according to claim 20,
wherein the second gradient is greater or less than the
first gradient.

[Claim 22]

An image processing method comprising:

information acquiring, by a processing device, to
acquire luminance conversion information for conversion of
content in a first dynamic range into content in a second
dynamic range; and

metadata generating, by the processing device, to
generate metadata of content based on the luminance
conversion information, in which the luminance conversion
information is based on an intension of a content producer

for use in display mapping.





