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FIG. 27

(a) (b)
Clipping
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FIG. 33

() STRUCTURE OF SEGMENT

(D) Segmentinfo |— | Initialization Segment |+| Media Segment | Media Segment |- ---
(2) Segmentinfo |—»[ Initialization Segment [+ Media Segment |

3 Segmentinfo | —» | Seqment (CODEC INITIALIZATION INFORMATION ADDED) |

(a) EXAMPLE OF DATA FORMAT OF SEGMENT CORRESPONDING TO ISOBMFF

| Initialization Segment | moov : METADATA OF WHOLE SEGMENT
. . . moof : METADATA OF MOVIE (AUDIO) DATA
‘dash’ Initial Movie mdat : DATA OF MOVIE (AUDIO)
f -
(typ moov | Media Segment |
FILE FORMAT msdh’ <idx Movie fragment
(stype) moof | mdat 7T ]
T T L Y J Y J
FILE FORMAT  INDEX INFORMATION ~ SUB-SEGMENT SUB-SEGMENT

OF SEGMENT  OF Movie fragment ~ (Sub-segment)
i A A

i
1
____________________ g |

(C) EXAMPLE OF DATA FORMAT OF SEGMENT CORRESPONDING TO MPEG-2TS

[Initialization Segment |
. . \ PSI:Program Specific Information

PSIOF TS PACKET
SEGMENT INDEX

FOR MPEG-2T9 | Media Segment |

(isstsyspy sidx TS PACKET
SECENT TopACHET SUB-SEGVENT SUB-SEGMENT
FLE  INDEX : s

FORMAT  INFORMATION
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HDR full description table()

US 9,860,505 B2

Syntax No. of Bits | Format
HDR full description_table() {
table_id 8 uimsl|bf
version 8 uimslbf
length 16 uimslbf
packet_id 16 uimslbf
coded_data_bit_depth 8 uimslbf
target_bit_depth 8 uimslbf
ref_screen_luminance_white 32 uimsl|bf
extended_range_white_|evel 32 uims|bf
nominal_black_level code value 16 uimslbf
nominal_white_level code_value 16 uimslbf
extended_white_level code value 16 uimslbf
threshold_clipping_level 16 uimslbf
operator _type 8 bslbf
range_max_percent 8 uimslbf
Tonemapping_SEI_existed 1 bslbf
HDR_conversion_SEI_existed 1 bslbf
reserved 6 0x3f
}
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TRANSMITTING DEVICE, TRANSMITTING
METHOD, RECEIVING DEVICE, AND
RECEIVING METHOD

TECHNICAL FIELD

The present technology relates to a transmitting device, a
transmitting method, a receiving device, and a receiving
method, and more particularly to a transmitting device and
others for transmitting transmission video data obtained by
application of a gamma curve.

BACKGROUND ART

Virtual reality of a high-quality image is improvable by
increasing a synchronous reproduction ability for synchro-
nous reproduction of a luminance minimum level and a
luminance maximum level at the time of image display. This
synchronous reproduction ability is sometimes called a
display dynamic range.

A conventional standard has been set to a white luminance
value of 100 cd/m2 throughout cases from camera-imaging
to monitoring display. In addition, a conventional transmis-
sion has been set to 8-bit transmission (representable gra-
dations: 0 to 255) as a precondition. The representable
gradations are expandable by the use of 10-bit transmission
or larger-bit transmission, for example. Gamma correction is
further known as a correction of gamma characteristics of a
display achieved by input of data having characteristics
opposite to the characteristics of the display.

For example, Non-Patent Document 1 describes transmis-
sion of a video stream generated by encoding transmission
video data which has been obtained by application of a
gamma curve to input video data having levels of 0 to
100%*N (N: larger than 1), for example.

CITATION LIST
Non-Patent Document

Non-Patent Document 1: High Efficiency Video Coding
(HEVC) text specification draft 10 (for FDIS & Last Call)

SUMMARY OF THE INVENTION
Problem to be Solved by the Invention

An object of the present technology is to realize display
with an appropriate luminance dynamic range on a receiving
side.

Solutions to Problem

A concept of the present technology is directed to a
transmitting device including:

a processing unit that applies a gamma curve to input
video data having a level range from 0% to 100%*N (N: a
number larger than 1) to obtain transmission video data; and

a transmission unit that transmits the transmission video
data together with auxiliary information used for converting
a high-luminance level on a receiving side.

According to the present technology, the processing unit
applies a gamma curve to input video data having a level
range from 0% to 100%*N (N: a number larger than 1) to
obtain transmission video data. The transmission unit trans-
mits the transmission video data together with auxiliary
information used for converting a high-luminance level on a

10

15

20

25

30

35

40

45

50

55

60

65

2

receiving side. For example, the transmission unit may
transmit a container in a predetermined format that contains
a video stream obtained by encoding the transmission video
data. An auxiliary information insertion unit that inserts the
auxiliary information into a layer of the video stream and/or
a layer of the container may be provided.

For example, according to the present technology, the
processing unit may further execute a process for converting
a level of output video data obtained by applying the gamma
curve to the input video data, which level corresponds to a
level of the input video data in a range from 100% to
100%*N, into a level corresponding to 100% of the input
video data so as to obtain the transmission video data. In this
case, the auxiliary information may contain information on
a filter applied to pixel data of the transmission video data
at a level corresponding to 100% of the input video data.

For example, according to the present technology, the
processing unit may further execute a process for converting
a level of output video data obtained by applying the gamma
curve to the input video data, which level corresponds to a
level of the input video data in a range from a threshold
equal to or lower than a level corresponding to 100% to
100%*N, into a level in a range from the threshold to a level
corresponding to 100% of the input video data so as to
obtain the transmission video data.

In this case, the auxiliary information may contain infor-
mation on a filter applied to pixel data of the transmission
video data in a range from the threshold to a level corre-
sponding to 100% of the input video data. Alternatively, in
this case, the auxiliary information may contain information
on a conversion curve applied to pixel data of the transmis-
sion video data in a range from the threshold to a level
corresponding to 100% of the input video data.

According to the present technology, the processing unit
may use output video data as the transmission video data
without a change, which output video data is obtained by
applying the gamma curve to the input video data. In this
case, the auxiliary information may contain information on
a conversion curve applied to a high-level side of the
transmission video data.

According to the present technology, therefore, the trans-
mission video data obtained by applying the gamma curve to
the input video data having the level range from 0% to
100%*N is transmitted together with the auxiliary informa-
tion used for converting the high-luminance level on the
receiving side. Accordingly, the receiving side is capable of
converting the high-luminance level of the transmission
video data based on the auxiliary information.

For example, video data with a high dynamic range is
obtainable by converting transmission video data with a low
dynamic range having a level corresponding to 100% level
of the input video data as the maximum level such that the
maximum level becomes high. In addition, video data with
a low dynamic range, for example, is obtainable by con-
verting transmission video data with a high dynamic range
having a level corresponding to 100%*N level of the input
video data as the maximum level such that the maximum
level becomes low. Accordingly, display with an appropriate
luminance dynamic range is realizable on the receiving side.

For example, according to the present technology, an
identification information insertion unit may be provided.
This identification information insertion unit inserts, into the
layer of the container, identification information that indi-
cates that the auxiliary information has been inserted into the
layer of the video stream. In this case, the receiving side is
capable of recognizing insertion of the auxiliary information
into this video stream without the necessity of decoding the
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video stream, and therefore appropriately extracting the
auxiliary information from the video stream.

Another concept of the present technology is directed to
a receiving device including:

a reception unit that receives transmission video data
obtained by applying a gamma curve to input video data
having a level range from 0% to 100%*N (N: a number
larger than 1); and

a processing unit that converts a high-level side level
range of the transmission video data such that a maximum
level becomes a predetermined level based on auxiliary
information received together with the transmission video
data.

According to the present technology, the reception unit
receives transmission video data. This transmission video
data is obtained by applying a gamma curve to input video
data having a level range from 0% to 100%*N (N: a number
larger than 1). The processing unit converts a high-level side
level range of the transmission video data such that a
maximum level becomes a predetermined level based on
auxiliary information received together with the transmis-
sion video data.

For example, the processing unit may determine the
predetermined level based on information on the N and
information on a luminance dynamic range of a monitor
contained in the auxiliary information. For example, the
reception unit transmits a container in a predetermined
format that contains a video stream obtained by encoding the
transmission video data. For example, the auxiliary infor-
mation is inserted into a layer of the video stream.

For example, according to the present technology, the
transmission video data may be video data obtained by
further executing a process for converting a level of output
video data obtained by applying the gamma curve to the
input video data, which level corresponds to a level of the
input video data in a range from 100% to 100%*N, into a
level corresponding to 100% of the input video data. The
processing unit may convert levels of respective pixel data
corresponding to 100% of the input video data into levels in
a range from a level corresponding to 100% of the input
video data to the predetermined level by applying a filter
specified in filter information contained in the auxiliary
information.

According to the present technology, the transmission
video data may be video data obtained by further executing
aprocess for converting a level of output video data obtained
by applying the gamma curve to the input video data, which
level corresponds to a level of the input video data in a range
from a threshold equal to or lower than a level corresponding
to 100% to 100%*N, into a level in a range from the
threshold to a level corresponding to 100% of the input
video data. The processing unit may convert levels of
respective pixel data in a range from the threshold to a level
corresponding to 100% of the input video data into levels in
a range from the threshold to the predetermined level by
applying a filter specified in filter information contained in
the auxiliary information.

According to the present technology, the transmission
video data may be video data obtained by further executing
aprocess for converting a level of output video data obtained
by applying the gamma curve to the input video data, which
level corresponds to a level of the input video data in a range
from a threshold equal to or lower than a level corresponding
to 100% to 100%*N, into a level in a range from the
threshold to a level corresponding to 100% of the input
video data. The processing unit may convert levels of
respective pixel data in a range from the threshold to a level
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corresponding to 100% of the input video data into levels in
a range from the threshold to the predetermined level by
applying conversion curve information contained in the
auxiliary information.

According to the present technology, output video data
may be used as the transmission video data without a
change, which output video data is obtained by applying the
gamma curve to the input video data. The processing unit
may convert levels of respective pixel data of the transmis-
sion video data in a range from a threshold equal to or lower
than a level corresponding 100% of the input video data to
a level corresponding to 100%*N of the input video data into
levels in a range from the threshold to the predetermined
level corresponding to L*100% (L.: a number equal to or
smaller than N) of the input video data by applying conver-
sion curve information contained in the auxiliary informa-
tion.

According to the present technology, therefore, the trans-
mission video data obtained by applying the gamma curve to
input video data having the level range from 0% to 100%*N
is received. Then, the high-level side level range of this
transmission video data is converted such that the maximum
level becomes the predetermined level, based on the auxil-
iary information received together with the transmission
video data. Accordingly, display with an appropriate lumi-
nance dynamic range is realizable, for example.

Effects of the Invention

According to the present technology, display with an
appropriate luminance dynamic range is realizable on the
receiving side. The effects described in this specification are
only presented by way of example, and not given for any
purposes of limitations. Other additional effects may be
produced.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a block diagram illustrating a configuration
example of a transmitting and receiving system according to
an embodiment.

FIG. 2 is a view illustrating transmission video data (a)
obtained by applying a gamma curve.

FIG. 3 is a view illustrating transmission video data (b)
obtained by applying a gamma curve.

FIG. 4 is a view illustrating transmission video data (c)
obtained by applying a gamma curve.

FIG. 5 is a view illustrating gamma curve information
inserted to a layer of a video stream.

FIG. 6 is a view illustrating a conversion process executed
on the receiving side for the transmission video data (a).

FIG. 7 is a view illustrating a conversion process executed
on the receiving side for the transmission video data (b).

FIGS. 8(a) through 8(c) illustrate examples of a relation-
ship between luminance sample values and pixel frequencies
(frequencies).

FIG. 9 is a view illustrating a conversion process executed
on the receiving side for the transmission video data (c).

FIG. 10 is a block diagram illustrating a configuration
example of a transmitting device 100.

FIG. 11 is a view illustrating an access unit at a head of
GOP when an encoding system is HEVC.

FIG. 12 is a view illustrating an access unit at a position
other than the head of the GOP when the encoding system
is HEVC.

FIG. 13 is a view illustrating a structure example of a tone
mapping information SEI message.
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FIG. 14 is a view illustrating the structure example of the
tone mapping information SEI message.

FIG. 15 is a view illustrating contents of chief information
in the structure example of the tone mapping information
SEI message.

FIG. 16 is a view illustrating a structure example of an
HDR conversion SEI message.

FIG. 17 is a view illustrating contents of chief information
in the structure example of the HDR conversion SEI mes-
sage.

FIG. 18 is a view illustrating a structure example of an
HDR simple descriptor.

FIG. 19 is a view illustrating contents of chief information
in the structure example of the HDR simple descriptor.

FIG. 20 is a view illustrating a structure example of an
HDR full descriptor.

FIG. 21 is a view illustrating a structure example of a level
mapping curve descriptor.

FIG. 22 is a view illustrating a conversion curve (mapping
curve) for converting high-level side levels of transmission
video data.

FIG. 23 is a view schematically illustrating an example of
a mapping curve table.

FIG. 24 is a view illustrating a configuration example of
an MPEG?2 transport stream containing various types of SEI
messages and descriptors.

FIG. 25 is a block diagram illustrating a configuration
example of a receiving device.

FIG. 26 is a block diagram illustrating a configuration
example of an HDR processing unit of the receiving device.

FIGS. 27(a) through 27(d) are views illustrating processes
of respective units of the HDR processing unit when filter
information is used.

FIG. 28 is a view illustrating a process of a range mapping
processing unit when the filter information is used.

FIG. 29 is a view illustrating the process of the range
mapping processing unit when the filter information is used.

FIG. 30 is a view illustrating a process of the range
mapping processing unit when conversion curve informa-
tion is used.

FIG. 31 is a block diagram illustrating a configuration
example of an MPEG-DASH base stream distribution sys-
tem.

FIG. 32 is a view illustrating an example of a relationship
between respective structures disposed in an MPD file in a
hierarchical manner.

FIGS. 33(a) through 33(c) are views illustrating a struc-
ture of DASH specification stream segments.

FIG. 34 is a view schematically illustrating information
within a transport stream, which information corresponds to
information contained in “Initialization Segment” and infor-
mation contained in “Media Segment” in a segment data
format corresponding to MPEG-2TS.

FIG. 35 is a block diagram illustrating a configuration
example of a transmitting and receiving system which
handles an MMT structure transmission stream.

FIG. 36 is a view illustrating a configuration of an MMT
packet in a tree form.

FIG. 37 is a view illustrating a structure example of an
HDR description message having an HDR simple descrip-
tion table.

FIG. 38 is a view illustrating a structure example of the
HDR simple description table.

FIG. 39 is a view illustrating a structure example of an
HDR description message having an HDR full description
table.
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FIG. 40 is a view illustrating a structure example of the
HDR full description table.

FIG. 41 is a view illustrating a structure example of an
HDR description message having a level mapping curve
table.

FIG. 42 is a view illustrating a structure example of the
level mapping curve table.

MODE FOR CARRYING OUT THE INVENTION

A mode for carrying out the invention (hereinafter
referred to as “embodiment”) is now described. The descrip-
tion is presented in the following order.

1. Embodiment

2. Modified Example

1. Embodiment

Configuration Example of Transmitting and
Receiving System

FIG. 1 illustrates a configuration example of a transmit-
ting and receiving system 10 according to an embodiment.
The transmitting and receiving system 10 is constituted by
a transmitting device 100 and a receiving device 200.

The transmitting device 100 generates an MPEG?2 trans-
port stream TS as a container, and transmits the transport
stream TS carried on broadcasting waves. The transport
stream TS includes a video stream obtained by encoding
transmission video data to which a gamma curve has been
applied.

According to this embodiment, the transmission video
data is obtained by applying a gamma curve to input video
data with HDR (High Dynamic Range) which has been
obtained by camera-imaging, i.e., input video data having a
level range from 0 to 100%*N (N: number larger than 1), for
example. It is assumed herein that the 100% level is a
luminance level corresponding to a white luminance value
of 100 cd/m2.

The transmission video data includes transmission video
data (a), transmission video data (b), and transmission video
data (c) discussed hereinbelow, for example. The transmis-
sion video data (a) and the transmission video data (b) have
the maximum level corresponding to the 100% level of input
video data, and constitutes video data with a low dynamic
range. The transmission video data (c) has the maximum
level corresponding to the 100%*N level of input video data,
and constitutes video data with a high dynamic range.

“Transmission Video Data (a)”

The transmission video data (a) is herein described with
reference to FIG. 2. In this figure, “Content data level range”
indicates a level range from 0% to 100%*N of input video
data. In this figure, “V_100*N" indicates a level of video
data (output video data) corresponding to the 100%*N level
of input video data and obtained after application of a
gamma curve. In this figure, “V_100" indicates a level of
video data (output video data) corresponding to the 100%
level of input video data and obtained after application of the
gamma curve. In this figure, “Encoder Input Pixel data
range” indicates a level range of transmission video data
from 0 to V_100. For example, gradations from 0 to V_100
are expressed based on predetermined bits, such as 8 bits.

The transmission video data (a) is obtained by a clipping
process (see broken line b) which further converts levels of
output video data, which data is obtained by applying a
gamma curve (see solid line a) to input video data, and
corresponds to levels of input video data in the range from
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100% to 100%*N, into levels corresponding to 100% of the
input video data (V_100). The transmission video data (a)
has levels corresponding to levels of input video data in the
range from 0% to 100%, and constitutes video data with a
low dynamic range.

“Transmission Video Data (b)”

The transmission video data (b) is herein described with
reference to FIG. 3. In this figure, “Content data level
range”, “V_100*N", and “Encoder Input Pixel data range”
are similar to the corresponding ones illustrated in FIG. 2. In
this figure, “V_th” indicates a threshold clipping level
(Threshold_clipping_level) as a threshold equal to or lower
than a level corresponding to the 100% level of input video
data.

The transmission video data (b) is obtained by a mapping
process which further converts levels of output video data,
which data is obtained by applying a gamma curve (see solid
line a) to input video data, and lies in a range from a
threshold (V_th) equal to or lower than the level correspond-
ing to 100% of the input video data to a level (V_100*N)
corresponding to 100%*N of input video data, into levels in
a range from the threshold (V_th) to the level (V_100)
corresponding to 100% of the input video data. The trans-
mission video data (b) has levels corresponding to levels of
input video data in the range from 0% to 100%, and
constitutes video data with a low dynamic range.

“Transmission Video Data (c)”

The transmission video data (c) is herein described with
reference to FIG. 4. In this figure, “Content data level range”
and “V_100*N” are similar to the corresponding ones
illustrated in FIG. 2. In this figure, “Encoder Input Pixel data
range” indicates a level range from 0 to V_100*N of
transmission video data. The transmission video data (c) is
output video data obtained by applying a gamma curve (see
solid line a) to input video data, and not subjected to further
processing. The transmission video data (c) has levels cor-
responding to levels of input video data in the range from
0% to 100%*N, and constitutes video data with a high
dynamic range.

Returning to FIG. 1, the transmitting device 100 inserts
information about the foregoing gamma curve into a layer of
a video stream. This information contains “extended_range_
white_level”, “nominal_black_level_code_value”, “nomi-
nal_white_level_code_value”, and “extended_white_level _
code_value”, for example, as illustrated in FIG. 5.

In this information, “extended_range_white_level” indi-
cates a percentage of an integer multiple (N times)
(100%*N) when “nominal while level (nominal white level)
is set to 100%. In this information, “nominal_black_level
code_value” indicates a luminance sample value for a nomi-
nal black level. When video data is encoded on the basis of
8 bits, a black level is set to “16”. In this information,
“nominal_white_level_code_value” indicates a luminance
sample value for a nominal white level. When video data is
encoded on the basis of 8 bits, a white level is set to “235”,
for example. In this information, “extended_white_level
code_value” indicates a luminance sample value of “extend-
ed_range_white_level”.

Moreover, the transmitting device 100 inserts auxiliary
information into the layer of the video stream, which infor-
mation is used for converting a high-level side level range of
transmission video data on the receiving side. This auxiliary
information contains filter information and conversion curve
information, for example. The auxiliary information will be
detailed later.

Furthermore, the transmitting device 100 inserts, into a
layer of a transport stream TS, identification information
indicating that the gamma curve information and the auxil-
iary information have been inserted into the layer of the
video stream. For example, the identification information is
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inserted as a subordinate of a program map table (PMT:
Program Map Table) contained in the transport stream TS.
The presence or absence of the gamma curve information
and the auxiliary information is recognizable based on the
identification information without the necessity of decoding
the video stream. The identification information will be
detailed later.

The receiving device 200 receives the transport stream TS
transmitted while carried on broadcasting waves from the
transmitting device 100. The transport stream TS includes a
video stream containing encoded video data. The receiving
device 200 acquires video data for display by decoding the
video stream, for example.

As described above, the layer of the video stream contains
insertion of the gamma curve information and the auxiliary
information. On the other hand, the layer of the transport
stream TS contains insertion of the identification informa-
tion indicating whether or not the gamma curve information
and the auxiliary information have been inserted. The
receiving device 200 recognizes the presence of insertion of
the gamma curve information and the auxiliary information
into the layer of the video stream based on the identification
information, and acquires these pieces of information from
the video stream for utilization of these pieces of informa-
tion for processing.

The receiving device 200 converts the high-level side
level range of the video data after decoding (transmission
video data) in such a manner that the maximum level
becomes a predetermined level based on the auxiliary infor-
mation. In this case, the receiving device 200 determines the
predetermined level based on information about N contained
in the auxiliary information, and information about a lumi-
nance dynamic range of a monitor, for example.

When the transmission video data is the transmission
video data (a), transmission video data (b), or transmission
video data (c) discussed above, the receiving device 200
executes the following conversion processes. These conver-
sion processes allow display with an appropriate luminance
dynamic range on the receiving side.

“Conversion Process for Transmission Video Data (a)”

The conversion process for the transmission video data (a)
is herein described with reference to FIG. 6. In this figure,
“Decoded pixel data range” indicates a level range of input
video data (transmission video data) from 0 to V_100. In this
figure, “Display Level range” indicates a level range of a
monitor (display) from 0% luminance to 100%*N lumi-
nance. A solid line a is a curve showing gamma character-
istics of the monitor, as characteristics opposite to the
characteristics of the foregoing gamma curve (see solid line
a in FIG. 2).

The receiving device 200 converts levels of respective
pixel data of transmission video data at the level of V_100
into levels within a range from V_100 to a predetermined
level (V_100*N or lower) by applying a filter specified in
filter information contained in the auxiliary information. In
this case, the levels of the pixel data at the level of V_100
in the transmission video data prior to conversion are
converted into such levels as to generate 100% luminance or
higher in the monitor (display) as indicated by a chain line
b. This video data after the conversion has the maximum
level equivalent to the predetermined level higher than
V_100, and constitutes video data with a high dynamic
range.

“Conversion Process for Transmission Video Data (b)”

The conversion process for the transmission video data
(b) is herein described with reference to FIG. 7. In this
figure, “Decoded pixel data range” indicates a level range of
input video data (transmission video data) from 0 to V_100.
In this figure, “Display Level range” indicates a level range
of a monitor (display) from 0% luminance to 100%*N

46



US 9,860,505 B2

9

luminance. A solid line a is a curve showing gamma char-
acteristics of the monitor, as characteristics opposite to the
characteristics of the foregoing gamma curve (see solid line
a in FIG. 3)

The receiving device 200 converts levels of respective
pixel data of transmission video data in the range from V_th
to V_100 into levels within a range from V_th to the
predetermined level (V_100*N or lower) by applying a filter
specified in the filter information or the conversion curve
information contained in the auxiliary information. In this
case, the levels of the pixel data at the levels ranging from
V_th to V_100 in the transmission video data prior to
conversion are converted into such levels as to generate
100% luminance or higher in the monitor (display) as
indicated by a chain line b. This video data after the
conversion has the maximum level equivalent to the prede-
termined level higher than V_100, and constitutes video data
with a high dynamic range.

FIGS. 8(a) through 8(c) illustrate examples of a relation-
ship between luminance sample values and pixel frequencies
(frequencies). FIG. 8(a) illustrates a state of input video data
in the transmitting device 100, where the maximum sample
value is V_N*100. FIG. 8(b) illustrates a state of transmis-
sion video data (output video data) after application of a
gamma curve in the transmitting device 100, where the
maximum sample value is limited to V_100. In this case,
pixels of sample values within a range indicated by a broken
line are affected by a mapping process, and therefore devi-
ated from the original levels.

FIG. 8(c) illustrates a state after the conversion process in
the receiving device 200. In this case, pixels existing in
sample values within a range indicated by a broken line are
pixels subjected to the conversion process (re-mapping
process). This re-mapping process allows the levels of the
respective pixels affected by the mapping process to
approach the levels prior to the mapping process. According
to FIG. 8(¢), the maximum of the sample values is
V_N*100. However, the maximum of the sample values
becomes a level lower than V_N*100 depending on the
luminance dynamic range of the monitor (Monitor Lumi-
nance dynamic range).

“Conversion Process for Transmission Video Data (c)”

The conversion process for the transmission video data
(b) is herein described with reference to FIG. 9. In this
figure, “Decoded pixel data range” indicates a level range of
input video data (transmission video data) from 0 to
V_100*N. In this figure, “Display Level range” indicates a
level range of a monitor (display) from 0% luminance to
100%*L luminance. A solid line a is a curve showing gamma
characteristics of the monitor, as characteristics opposite to
the characteristics of the foregoing gamma curve (see solid
line a in FIG. 4).

The receiving device 200 converts levels of respective
pixel data of transmission video data at the levels ranging
from V_th to V_100*N into levels within a range from V_th
to a predetermined level (V_100*L) by applying conversion
curve information contained in the auxiliary information. In
this case, the levels of the pixel data ranging from V_th to
V_100*N in the transmission video data prior to conversion
are converted into such levels as to generate V_100*L
luminance or lower in the monitor (display) as indicated by
a chain line b. This video data after the conversion has the
maximum level equivalent to a predetermined level lower
than V_100*N, and constitutes video data with a low
dynamic range.

“Configuration Example of Transmitting Device”

FIG. 10 illustrates a configuration example of the trans-
mitting device 100. The transmitting device 100 includes a
control unit 101, a camera 102, a color space conversion unit
103, a gamma processing unit 104, a video encoder 105, a
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system encoder 106, and a transmission unit 107. The
control unit 101 includes a CPU (Central Processing Unit),
and controls operations of respective units of the transmit-
ting device 100 based on a control program stored in a
predetermined storage.

The camera 102 images a subject, and outputs video data
with HDR (High Dynamic Range). This video data has
levels in a range from O to 100%*N, such as 0 to 400% or
0 to 800%. In this case, a 100% level corresponds to a white
luminance value of 100 cd/m2. The color space conversion
unit 103 converts the RGB color space of video data output
from the camera 102 into the YUV color space.

The gamma processing unit 104 applies a gamma curve to
video data after color space conversion, and performs pro-
cessing for converting high-luminance levels (mapping pro-
cess and clipping process) as necessary, to obtain transmis-
sion video data (see FIGS. 2 through 4). This transmission
video data is expressed on the basis of 8 bits in case of the
transmission video data (a) and (b), and 9 or larger bits in
case of the transmission video data (c).

The video encoder 105 encodes conversion video data
using MPEG4-AVC, MPEG2video, or HEVC (high Effi-
ciency Video Coding), for example, to obtain encoded video
data. Moreover, the video encoder 105 generates a video
stream (video elementary stream) containing this encoded
video data by using a stream formatter (not shown) provided
in a subsequent stage.

At this time, the video encoder 105 inserts gamma curve
information and auxiliary information into a layer of the
video stream. This auxiliary information is information used
for converting high-luminance levels on the receiving side,
and contains filter information, conversion curve informa-
tion and others.

The system encoder 106 generates a transport stream TS
containing the video stream generated by the video encoder
105. The transmission unit 107 transmits this transport
stream TS carried on broadcasting waves or packets on a
network to the receiving device 200.

At this time, the system encoder 106 inserts, into a layer
of the transport stream TS, identification information indi-
cating whether or not the gamma curve information and the
auxiliary information have been inserted into the layer of the
video stream. The system encoder 106 further inserts con-
version curve data into the layer of the transport stream TS.
The system encoder 106 inserts the identification informa-
tion and the conversion curve data as a subordinate of a
video elementary loop (Video ES loop) of a program map
table (PMT: Program Map Table) contained in the transport
stream TS, for example.

The operation of the transmitting device 100 illustrated in
FIG. 10 is now briefly described. The RGB color space of
HDR video data imaged by the camera 102 is converted into
the YUV color space by the color space conversion unit 103.
The HDR video data after the color space conversion is
supplied to the gamma processing unit 104. The gamma
processing unit 104 applies a gamma curve to the video data
after the color space conversion, and performs processing
for converting high-luminance levels (mapping process and
clipping process) for the video data as necessary to obtain
transmission video data. This transmission video data is
supplied to the video encoder 105.

The video encoder 105 encodes the transmission video
data by using MPEG4-AVC (MVC), MPEG2video, or
HEVC (high Efficiency Video Coding), for example, to
obtain encoded video data. The video encoder 105 generates
a video stream (video elementary stream) containing this
encoded video data. At this time, the video encoder 105
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inserts gamma curve information into a layer of the video
stream, and further inserts auxiliary information containing
filter information, conversion curve information and the like,
as auxiliary information used for converting the high-lumi-
nance levels on the receiving side, into the layer of the video
stream.

The video stream generated by the video encoder 105 is
supplied to the system encoder 106. The system encoder 106
generates an MPEG2 transport stream TS containing the
video stream. At this time, the system encoder 106 inserts,
into a layer of the transport stream TS, the conversion curve
data, and identification information indicating that the
gamma curve information and the auxiliary information
have been inserted into the layer of the video stream. The
transmission unit 107 transmits this transport stream TS
carried on broadcasting waves.

[Gamma Curve Information, Auxiliary Information, Iden-
tification Information, Conversion Curve Data Structure,
and TS Structure]

As described above, the gamma curve information and the
auxiliary information are inserted into a layer of a video
stream. When the encoding system is MPEG4-AVC, or other
encoding systems such as HEVC, which have similar encod-
ing structure such as the structure of NAL packets, for
example, the auxiliary information is inserted into a part
“SEIs” of an access unit (AU) as an SEI message.

The gamma curve information is inserted as a tone
mapping information SEI message (Tone mapping informa-
tion SEI message). The auxiliary information is inserted as
an HDR conversion SEI message (HDR conversion SEI
message).

FIG. 11 illustrates an access unit located at a head of GOP
(Group Of Pictures) when the encoding system is HEVC.
FIG. 12 illustrates an access unit located at a position of
GOP (Group Of Pictures) other than the head thereof when
the encoding system is HEVC. In case of the encoding
system of HEVC, an SEI message group for decoding
“Prefix_SEIs” are disposed before slices (slices) where pixel
data are encoded, while an SEI message group for display
“Suffix_SEIs” are disposed after these slices (slices).

As illustrated in FIGS. 11 and 12, the tone mapping
information SEI message (Tone mapping information SEI
message) and the HDR conversion SEI message (HDR
conversion SEI message) are disposed as the SEI message
group “Suffix_SEIs”.

FIGS. 13 and 14 illustrate structure examples (Syntax) of
the “Tone mapping information SEI message”. FIG. 15
illustrates contents of chief information (Semantics) in the
structure examples. In these figures, “Tone mapping can-
cel_flag” is 1-bit flag information. In this case, “1” indicates
cancellation of a previous message state of the tone mapping
((Tone mapping). In addition, “0” indicates transmission of
respective elements for refreshment of a previous state.

An 8-bit field of “coded_data_bit_depth” indicates a bit
length of encoded data, and uses 8 to 14 bits, for example.
In these figures, “target_bit_depth” indicates the maximum
bit length assumed as an output (output) bit length in a
process performed based on the tone mapping information
SEI message, and is allowed to use 16 bits as the maximum.

A 32-bit field of “ref_screen_luminance white” indicates
a nominal white level of a reference monitor, and is
expressed by the unit of “cd/m2”. In these figures, “extend-
ed_range_white_level” indicates a percentage of an integer
multiple (N times) (100%*N) when “nominal while level
(nominal white level)” is set to 100%. In these figures,
“nominal_black_level code_value” indicates a luminance
sample value for a nominal black level. When video data is
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encoded on the basis of 8 bits, a black level is set to “16™.
In these figures, “nominal_white_level_code_value” indi-
cates a luminance sample value for the nominal white level.
When video data is encoded on the basis of 8 bits, the white
level is set to “235”. In this information, “extended_
white_level_code_value” indicates a luminance sample
value of “extended_range_white_level”.

FIG. 16 illustrates a structure example (Syntax) of the
“HDR_conversion_SEI_message”. FIG. 17 indicates con-
tents of chief information (Semantics) in this structure
example. In these figures, “HDR_conversion_cancel_flag”
is 1-bit flag information. In this case, “1” indicates cancel-
lation of a message state of a previous HDR conversion
(HDR_conversion). In addition, “0” indicates transmission
of respective elements for refreshment of a previous state.

A 16-bit field of “threshold_clipping_level” indicates a
threshold of luminance converted into a conventional encod-
ing range by non-linear tone mapping (tone mapping) within
a range of HDR. In other words, “threshold_clipping_level”
indicates V_th (see FIG. 3). An 8-bit field of “operator_type”
indicates a filter type used at the time of execution of
marking (Marking) of luminance levels exceeding the V_th
(threshold_clipping_level). An 8-bit-filed of “range_max_
percent” indicates N of 100%*N.

An 8-bit field of “level_mapping_curve_type” indicates a
type of a function for converting luminance levels exceeding
the V_th (threshold_clipping_level) into target luminance
levels. This 8-bit field of “level_mapping_curve_type” is
disposed only when “threshold_clipping_level”<*nominal_
white_level_code_value” holds, i.e., when the V_th is lower
than luminance 100%.

As described above, identification information indicating
that gamma curve information and auxiliary information
have been inserted into a layer of a video stream is inserted
as a subordinate of a video elementary loop (Video ES loop)
of a program map table (PMT) of a transport stream TS, for
example.

FIG. 18 illustrates a structure example (Syntax) of an
HDR simple descriptor (HDR_simple descriptor) as identi-
fication information. FIG. 19 illustrates contents of chief
information (Semantics) in this structure example.

An 8-bit field of “HDR_simple descriptor tag” indicates a
descriptor type, showing that this structure is an HDR simple
descriptor. An 8-bit field of “HDR _simple descriptor length”
indicates a length (size) of the descriptor, showing a byte
count of the subsequent part as the length of the descriptor.

A 1-bit field of “Tonemapping_SEI_existed” is flag infor-
mation indicating whether or not tone mapping SEI infor-
mation (gamma curve information) is present in a video
layer (layer of video stream). In this case, “1” indicates that
the tone mapping SEI information is present, while “0”
indicates that the tone mapping SEI information is absent.

A 1-bit field of “HDR_conversion_SEI_existed” is flag
information which indicates whether or not HDR conversion
SEI information (auxiliary information) is present in the
video layer (layer of video stream). In this case, “1” indi-
cates that the HDR conversion SEI information is present,
while “0” indicates that the HDR conversion SEI informa-
tion is absent.

FIG. 20 illustrates a structure example (Syntax) of an
HDR full descriptor (HDR_full descriptor) as identification
information. An 8-bit field of “HDR_full descriptor tag”
indicates a descriptor type, showing that this structure is an
HDR full descriptor. An 8-bit field of “HDR_full descriptor
length” indicates a length (size) of the descriptor, showing a
byte count of the subsequent part as the length of the
descriptor.
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While not detailed herein, this HDR full descriptor further
includes the foregoing tone mapping information SEI mes-
sage (see FIGS. 13 and 14), and HDR conversion SEI
message (see FIG. 16), as well as information contained in
the HDR simple descriptor (see FIG. 18).

In this case, it is allowed on the receiving side to recog-
nize not only the presence or absence of the tone mapping
SEI information and the HDR conversion SEI information in
the video layer, but also information contents contained
therein, before decoding the video stream based on the HDR
full descriptor.

As described above, the conversion curve data is further
inserted as a subordinate of the video elementary loop
(Video ES loop) of the program map table (PMT) of the
transport stream TS, for example. FIG. 21 illustrates a
structure example (Syntax) of a level mapping curve
descriptor (level_mapping_curve descriptor) as conversion
curve data.

An 8-bit field of “level_mapping_curve descriptor tag”
indicates a descriptor type, showing that this structure is a
level_mapping_curve descriptor. An 8-bit field of “level
mapping_curve descriptor length” indicates a length (size)
of the descriptor, showing a byte count of the subsequent
part as the length of the descriptor.

An 8-bit field of “mapping_curve_table_id” indicates an
identifier (id) of a table of a mapping curve (mapping curve).
This “mapping_curve_table_id” allows coexistence of a
plurality of types of use cases (Usecase). For example, the
“mapping_curve_table_id” allows discrimination between
conversion curves (mapping curves) used for the conversion
process for each of the transmission video data (b) and the
transmission video data (c).

A 16-bit field of “number of levels N indicates a number
of levels contained in a conversion target level range of the
transmission video data. In this case, the conversion target
level range is from V_th to V_100 for the transmission video
data (b) (see FIG. 7), and from V_th to V_100*N for the
transmission video data (¢) (see FIG. 9).

An 8-bit field of “number of curve types C” indicates a
type of the conversion curve (mapping curve). This “number
of curve types C” allows coexistence of a plurality of types
of conversion curves having different conversion character-
istics. Possible examples of conversion curves having dif-
ferent conversion characteristics include conversion curves
having different maximum levels after conversion, and con-
version curves having an identical maximum level but
different intermediate conversion levels.

A 16-bit field of “curve_data” indicates values of the
conversion curve (mapping curve) after conversion. FIG. 22
illustrates an example of three types of conversion curves
(mapping curves) (a), (b), and (c). The respective examples
have the maximum level of V_100*N after conversion, and
have different intermediate conversion levels. FIG. 23 sche-
matically illustrates a table of mapping curves (mapping
curves) corresponding to the three types of conversion
curves (mapping curves) (a), (b), and (c) illustrated in FIG.
22.

FIG. 24 illustrates a configuration example of a transport
stream TS. The transport stream TS contains a PES packet
“PID1: video PES1” of a video elementary stream. Tone
mapping SEI information and HDR conversion SEI infor-
mation are inserted into this video elementary stream.

The transport stream TS further contains a PMT (Program
Map Table) as PSI (Program Specific Information). This PSI
is information describing to which programs respective
elementary streams contained in the transport stream belong.
The transport stream TS further contains EIT (Event Infor-
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mation Table) as SI (Serviced Information) for management
by the unit of an event (program).

The PMT includes an elementary loop containing infor-
mation concerning respective elementary streams. Accord-
ing to this configuration example, the PMT includes a video
elementary loop (Video ES loop). This video elementary
loop includes information such as a stream type, and a
packet identifier (PID) associated with the one video
elementary stream described above, and further a descriptor
describing information concerning this video elementary
stream.

The HDR simple descriptor (HDR_simple descriptor) or
the HDR full descriptor (HDR_full descriptor) is disposed as
a subordinate of the video elementary loop (Video ES loop)
of the PMT. As discussed above, these descriptors indicate
that the tone mapping SEI information and the HDR con-
version SEI information have been inserted into the video
stream. Moreover, a level mapping curve descriptor (level _
mapping_curve descriptor) is disposed as a subordinate of
the video elementary loop (Video ES loop) of the PMT.

“Configuration Example of Receiving Device”

FIG. 25 is a configuration example of the receiving device
200. The receiving device 200 includes a control unit 201,
a reception unit 202, a system decoder 203, a video decoder
204, an HDR processing unit 205, a color space conversion
unit 206, and a display unit 207. The control unit 201
includes a CPU (Central Processing Unit), and controls
operations of respective units of the receiving device 200
under a control program stored in a predetermined storage.

The reception unit 202 receives a transport stream TS
transmitted from the transmitting device 100 while carried
on broadcasting waves. The system decoder 203 extracts a
video stream (elementary stream) from this transport stream
TS. The system decoder 203 further extracts the foregoing
HDR simple descriptor (HDR_simple descriptor) or HDR
full descriptor (HDR_full descriptor) from this transport
stream TS, and transmits the extracted descriptor to the
control unit 201.

The control unit 201 is capable of recognizing whether or
not tone mapping SEI information and HDR conversion SEI
information have been inserted into the video stream based
on the descriptor. When recognizing that the SEI informa-
tion is present, the control unit 203 is enabled to control the
video decoder 204 such that the video decoder 204 posi-
tively acquires the SEI information, for example.

The system decoder 203 extracts a level mapping curve
descriptor (level_mapping_curve descriptor) from this trans-
port stream TS, and transmits the extracted descriptor to the
control unit 201. The control unit 201 is capable of control-
ling, based on a table of a mapping curve (mapping curve)
contained in this descriptor, a conversion process executed
by the HDR processing unit 205 using conversion curve
information.

The video decoder 204 acquires baseband video data
(transmission video data) by executing a decoding process
for the video stream extracted by the system decoder 203.
The video decoder 204 further extracts an SEI message
inserted into the video stream, and transmits the extracted
SEI message to the control unit 201. This SEI message
contains a tone mapping information SEI message (Tone
mapping information SEI message) and an HDR conversion
SEI message (HDR conversion SEI message). The control
unit 201 controls the decoding process and a display process
based on the SEI information.

The HDR processing unit 205 converts a high-level side
level range of the video data obtained by the video decoder
204 (transmission video data) based on auxiliary informa-
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tion such that the maximum level of the video data becomes
a predetermined level. In this case, the HDR processing unit
205 executes processing corresponding to the transmission
video data (a), (b), and (c), as discussed above (see FIGS. 6,
7, and 9).

The HDR processing unit 205 will be detailed later.

The color space conversion unit 206 converts the YUV
color space of the video data obtained by the HDR process-
ing unit 205 into the RGB color space. The display unit 207
displays an image based on video data after the color space
conversion.

[Configuration Example of HDR Processing Unit]

FIG. 26 illustrates a configuration example of the HDR
processing unit 205. The HDR processing unit 205 includes
a clipping processing unit 251, a marking processing unit
252, and a range mapping processing unit 253. In case of the
transmission video data (a) (see FIG. 6), the transmission
video data (decoded pixel data) is input to the clipping
processing unit 251, where a process using filter information
is executed.

In case of the transmission video data (b) (see FIG. 7), the
transmission video data (decoded pixel data) is input to the
clipping processing unit 251 when V_th (threshold_clippin-
g_leve)=V_100. In the clipping processing unit 251, a
process using filter information is executed.

Concerning this transmission video data (b) (see FIG. 7),
either the process using filter information or a process using
conversion curve information is executable when V_th
(threshold_clipping_level)<V_100. When the process using
the filter information is executed, the transmission video
data (decoded pixel data) is input to the clipping processing
unit 251. When the process using the conversion curve
information is executed, the transmission video data (de-
coded pixel data) is input to the range mapping processing
unit 253.

In case of the transmission video data (c) (see FIG. 9), the
transmission video data (decoded pixel data) is input to the
range mapping processing unit 253, where a process using
conversion curve information is executed.

Initially discussed is the case of execution of the process
using the filter information. The clipping processing unit 251
extracts, as a target for a re-mapping process, pixel data at
levels equal to or higher than a level of a threshold clipping
level (Threshold_clipping_level) from pixel data constitut-
ing the transmission video data, using this threshold clipping
level. In case of the transmission video data (a), the thresh-
old clipping level (Threshold clipping_level) becomes
V_100.

For example, it is assumed that FIG. 27(a) shows a part
of pixel data constituting transmission video data, where
only pixel data indicated in white corresponds to pixel data
at levels equal to or higher than the threshold clipping level.
As illustrated in FIG. 27(b), the clipping processing unit 251
extracts pixel data indicated as a white part and correspond-
ing to a target of the re-mapping process. In this case, the
HDR processing unit 205 outputs pixel data not correspond-
ing to the target of the re-mapping process without changing
values of these data.

The marking processing unit 252 performs level separa-
tion for each pixel data corresponding to the target of the
re-mapping process by executing filter type filtering opera-
tion indicated by an operator type (Operator_type), while
using pixel data around the corresponding pixel data as well.
FIG. 27(c) illustrates a state of level separation of the
respective pixel data corresponding to the target of the
re-mapping process. FIG. 27(d) illustrates three stages of
level separation, i.e., (1) “highest level”, (2) “2nd highest
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level”, and (3) “3rd highest level”. While the stages of level
separation are constituted by three stages herein for easy
understanding, a larger number of stages are established in
an actual situation.

The range mapping processing unit 253 maps the values
of the respective pixel data into values corresponding to the
respective stages of level separation, and outputs the results.
The range mapping processing unit 253 maps the values by
using a range max percent (renge_max_percent), i.e., the
value N and a monitor luminance dynamic range (Monitor
Luminance dynamic range).

FIG. 28 illustrates an example of range mapping. Accord-
ing to this example shown in the figure, the range max
percent (renge_max_percent) is “4”, while the monitor lumi-
nance dynamic range (Monitor Luminance dynamic range)
is 400%. (1) The pixel data of “highest level” is mapped to
such a value that the output luminance percentage (Output
luminance percentage) corresponding to output luminance
of the display unit 207 becomes 400%. (2) The pixel data of
“2nd highest level” is mapped to such a value that the output
luminance percentage becomes 300%. (3) The pixel data of
“3rd highest level” is mapped to such a value that the output
luminance percentage becomes 200%.

FIG. 29 illustrates another example of range mapping. It
is assumed that the marking processing unit 252 separates
respective examples from “Case 1” to “Case 4” into two
stages of (1) “highest level” and (2) “2nd highest level” for
easy understanding of the explanation.

According to the example “Case 1” shown in the figure,
the range max percent is “8”, while the monitor luminance
dynamic range is “800%”. The pixel data of (1) “highest
level” is mapped to such a value that the output luminance
percentage becomes 800%. The pixel data of (2) “2nd
highest level” is mapped to such a value that the output
luminance percentage becomes 400%.

According to the example “Case 2” shown in the figure,
the range max percent is “4”, while the monitor luminance
dynamic range is 800%. The pixel data of (1) “highest level”
is mapped to such a value that the output luminance per-
centage becomes 400%. The pixel data of (2) “2nd highest
level” is mapped to such a value that the output luminance
percentage becomes 200%.

In case of this example, the dynamic range of the video
data extends up to 400%. Accordingly, the maximum of the
output luminance percentage is so selected as to correspond
to 400% of the dynamic range of the video data even when
the dynamic range of the monitor luminance extends up to
800%. As a result, unnecessary brightness and unnaturalness
of the high-luminance part is reducible.

According to the example “Case 3” shown in the figure,
the range max percent is “8”, while the monitor luminance
dynamic range is 400%. The pixel data of (1) “highest level”
is mapped to such a value that the output luminance per-
centage becomes 400%. The pixel data of (2) “2nd highest
level” is mapped to such a value that the output luminance
percentage becomes 200%.

In case of this example, the dynamic range of the monitor
luminance extends up to 400%. Accordingly, the maximum
of the output luminance percentage is so selected as to
correspond to 400% of the dynamic range of the video data
even when the dynamic range of the monitor luminance
extends up to 400%. As a result, video data for display
coinciding with the dynamic range of the monitor luminance
is obtainable, wherefore a blown-out state on the high-
luminance side, i.e., so-called blown-out highlights state is
avoidable.
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According to the example “Case 47, the range max
percent is “8”, while the monitor luminance dynamic range
is 100%. The pixel data of (1) “highest level” is mapped to
such a value that the output luminance percentage becomes
100%. The pixel data of (2) “2nd highest level” is mapped
to such a value that the output luminance percentage
becomes lower than 100%.

Discussed next is the case of execution of the process
using conversion curve information. The range mapping
processing unit 253 maps values of respective pixel data in
a conversion target level range from V_th to V_100*N
contained in transmission video data with reference to a
table of a mapping curve (mapping curve), and outputs the
mapped values as output data. The conversion curve used in
this case is a conversion curve having a range max percent
(renge_max_percent), i.e., the maximum level after conver-
sion determined by using the value N and the monitor
luminance dynamic range (Monitor Luminance dynamic
range).

The maximum level after conversion is determined in a
manner similar to the manner when the filter information is
used as discussed above (see FIG. 29). In case of the range
max percent set to “8”, and the monitor luminance dynamic
range set to “800%”, for example, the maximum level to be
determined is such a value that the output luminance per-
centage becomes 800%. In case of the range max percent set
to “4”, and the monitor luminance dynamic range set to
“800%”, for example, the maximum level to be determined
is such a value that the output luminance percentage
becomes 400%.

As for pixel data out of the conversion target level range
in the transmission video data, values of the respective pixel
data out of the conversion target level range are used as
output from the range mapping processing unit 253 without
a change, and therefore used as output from the HDR
processing unit 205.

FIG. 30 illustrates an example (Case 5) of range mapping.
According to this example shown in the figure, the range
max percent (renge_max_percent) is “4”, while the monitor
luminance dynamic range (Monitor Luminance dynamic
range) is 200%. In this case, the maximum level to be
determined is such a value that the output luminance per-
centage becomes 200%. According to this example, the
maximum level of the transmission video data “960” is
converted to a level “480”.

The range mapping processing unit 253 uses information
on the monitor luminance dynamic range (Monitor Lumi-
nance dynamic range). When the receiving device 200 is a
set top box (STB), this monitor luminance dynamic range is
allowed to be determined based on information obtained
from EDID on the monitor side via HDMI. The “Range_
max_percent”, and respective elements of the SEI message
and the descriptor are allowed to be shared between the set
top box and the monitor when these elements are defined in
Vender Specific Info Frame. In this context, HDMI is a
registered trademark.

The operation of the receiving device 200 illustrated in
FIG. 25 is now briefly described. The reception unit 202
receives a transport stream TS transmitted from the trans-
mitting device 100 while carried on broadcasting waves.
This transport stream TS is supplied to the system decoder
203. The system decoder 203 extracts a video stream (el-
ementary stream) from this transport stream TS. The system
decoder 203 further extracts an HDR simple descriptor
(HDR_simple descriptor) or an HDR full descriptor
(HDR_full descriptor) from this transport stream TS, and
transmits the extracted descriptor to the control unit 201.
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The control unit 201 recognizes whether or not tone
mapping SEI information and HDR conversion SEI infor-
mation have been inserted into the video stream based on
this descriptor. When recognizing that the SEI information is
present, the control unit 203 is enabled to control the video
decoder 204 such that the video decoder 204 positively
acquires the SEI information, for example.

The video stream extracted by the system decoder 204 is
supplied to the video decoder 204. The video decoder 204
performs a decoding process for the video stream to generate
baseband video data. The video decoder 204 further extracts
the SEI message inserted into this video stream, and trans-
mits the extracted SEI message to the control unit 201.

This SEI message contains a tone mapping information
SEI message (Tone mapping information SEI message) and
an HDR conversion SEI message (HDR conversion SEI
message). The control unit 201 controls the decoding pro-
cess and a display process based on the SEI information.

The video data obtained by the video decoder 204 (trans-
mission video data) is supplied to the HDR processing unit
205. The HDR processing unit 205 converts the high-level
side level range of the transmission video data such that the
maximum level of the transmission video data becomes a
predetermined level based on auxiliary information.

The YUV color space of the video data obtained by the
HDR processing unit 206 is converted into the RGB color
space by the color space conversion unit 206. The video data
after the color space conversion is supplied to the display
unit 207. The display unit 207 displays an image corre-
sponding to reception video data with a luminance dynamic
range of the transmitted video data, and further with a
luminance dynamic range in accordance with the luminance
dynamic range of the monitor.

As described above, the transmitting device 100 in the
transmitting and receiving system 10 illustrated in FIG. 1
transmits transmission video data obtained by applying a
gamma curve to input video data having a level range from
0% to 100%*N, together with transmission of auxiliary
information used for converting high-luminance levels on
the receiving side. Accordingly, the receiving side is capable
of converting high-luminance levels of the transmission
video data based on this auxiliary information, for example,
wherefore the receiving side is capable of realizing display
with an appropriate luminance dynamic range.

Moreover, the transmitting and receiving system 10 illus-
trated in FIG. 1 inserts, into a layer of a transport stream TS
transmitted from the transmitting device 100 to the receiving
device 200, identification information indicating that auxil-
iary information has been inserted into a layer of a video
stream. Accordingly, insertion of the auxiliary information
into the video stream is recognizable without the necessity
of decoding the video stream, wherefore appropriate extrac-
tion of the auxiliary information from the video stream is
realizable.

2. Modified Example

Application to MPEG-DASH Base Stream
Distribution System

Discussed in the foregoing embodiment has been a con-
tainer constituted by a transport stream (MPEG-2 TS).
However, the present technology is similarly applicable to a
system configured to realize distribution to a receiving
terminal by using a network such as the Internet. In case of
distribution via the Internet, MP4 or other format containers
are often used for distribution.
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FIG. 31 illustrates a configuration example of a stream
distribution system 30. This stream distribution system 30 is
a MPEG-DASH base stream distribution system. According
to the configuration of the stream distribution system 30, N
pieces of IPTV clients 33-1, 33-2, and up to 33-N are
connected with a DASH segment streamer 31 and a DASH
MPD server 32 via CDN (Content Delivery Network) 34.

The DASH segment streamer 31 generates DASH speci-
fication stream segments (hereinafter referred to as “DASH
segments”) based on media data of predetermined content
(such as video data, audio data, and subtitle data), and
transmits the segments in response to an HTTP request from
an IPTV client. The DASH segment streamer 31 may be a
server dedicated for streaming, or a server functioning as a
web (Web) server as well.

The DASH segment streamer 31 further transmits seg-
ments of a predetermined stream to the IPTV clients 33 as
a request source via the CDN 34 in response to a request for
the segments of the corresponding stream transmitted from
the IPTV clients 33 (33-1, 33-2, and up to 33-N) via a CDN
14. In this case, the IPTV clients 33 select and request a
stream having an optimum rate in accordance with the state
of the network environment where each client is present,
with reference to a value of a rate described in an MPD
(Media Presentation Description) file.

The DASH MPD server 32 is a server which generates an
MPD file used for acquiring DASH segments generated by
the DASH segment streamer 31. The MPD file is generated
based on content metadata received from a content manage-
ment server (not shown in FIG. 31), and an address (url) of
the segments generated by the DASH segment streamer 31.

According to the MPD format, respective attributes are
described by utilizing elements called representations (Rep-
resentations) for each of streams such as video streams and
audio streams. For example, a rate is described in an MPD
file for each of representations separated in correspondence
with a plurality of video data streams having different rates.
The IPTV clients 33 are capable of selecting an optimum
stream in accordance with the respective network environ-
ments where the IPTV clients 33 are present, with reference
to the values of the rates as discussed above.

FIG. 32 illustrates an example of relationships between
respective structures disposed in the foregoing MPD file in
a hierarchical manner. As illustrated in (a) of FIG. 32, there
exist a plurality of periods (Periods) sectioned at time
intervals in a media presentation (Media Presentation) as the
whole MPD file. For example, an initial period starts from
0 second, while a subsequent period starts from 100 seconds.

As illustrated in (b) of FIG. 32, a period contains a
plurality of representations (Representations). The plurality
of representations include representation groups grouped in
accordance with adaptation sets (AdaptationSets) described
above, and associated with video data streams having dif-
ferent stream attributes, such as rates, and containing iden-
tical contents.

As illustrated in (c) of FIG. 32, a representation includes
a segment info (SegmentInfo). As illustrated in (d) of FIG.
32, this segment info includes an initialization segment
(Initialization Segment), and a plurality of media segments
(Media Segments) each of which describes information on a
corresponding segment (Segment) divided from a period.
Each of the media segments includes information on an
address (url) and the like for actually acquiring video and
audio segment data and other segment data.

A stream is freely switchable between a plurality of
representations grouped in accordance with adaptation sets.
Accordingly, a stream having an optical rate is selectable in
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accordance with the network environment where each of the
IPTV clients is present, wherefore continuous movie distri-
bution is achievable.

FIG. 33(a) illustrates a segment structure. Segments are
dividable into three types based on differences of constituent
elements. A first structure includes a plurality of “Media
Segments” for storing fragmented movie data, in addition to
codec initialization information “Initialization Segment”. A
second structure includes only one “Media Segment”. A
third structure includes a “Media Segment” integrated with
the codec initialization information “Initialization Seg-
ment”. FIGS. 33() and 33(c) illustrate examples of the data
format of segments corresponding to ISOBMFF and MPEG-
2TS when the structure including only one “Media Segment
is used.

When the present technology is applied to the MPEG-
DASH base stream distribution system 30, a video stream
into which a tone mapping information SEI message (Tone
mapping information SEI message) and an HDR conversion
SEI message (HDR conversion SEI message) have been
inserted is disposed at the position of “Media Segment”. In
addition, an HDR simple descriptor (HDR_simple descrip-
tor) or an HDR full descriptor (HDR_full descriptor), and a
level mapping curve descriptor (level_mapping curve
descriptor) are disposed at the position of “Initialization
Segment”.

FIG. 34 schematically illustrates information within a
transport stream, which information corresponds to the
information contained in “Initialization Segment” and the
information contained in “Media Segment” in the data
format of segments corresponding to MPEG-2TS (see FIG.
33(c)). As described above, the IPTV clients 33 (33-1, 33-2
and up to 33-N) of the MPEG-DASH base stream distribu-
tion system 30 acquire “Initialization Segment” and “Media
Segment” based on information on an address (url) present
in the MPD file, and displays an image.

According to the stream distribution system 30 illustrated
in FIG. 31, the SEI message containing gamma curve
information and additional information for re-mapping is
similarly inserted into a layer of a video stream. Moreover,
a descriptor containing identification information indicating
the presence or absence of insertion of the SEI message is
inserted into a system layer (layer of container). Accord-
ingly, the IPTV clients 33 are capable of executing process-
ing in a similar manner to the manner of the receiving device
200 of the transmitting and receiving system 10 illustrated in
FIG. 1.

[Application to MMT Structure Transmission Stream]

In recent years, MMT (MPEG Media Transport) structure
has been attracting attention as a transport structure for
next-generation broadcasting. This MMT structure is chiefly
characterized by coexistence with an IP network. The pres-
ent technology is also applicable to a transmitting and
receiving system which handles this MMT structure trans-
mission stream.

FIG. 35 illustrates a configuration example of a transmit-
ting and receiving system 40 which handles the MMT
structure transmission stream. The transmitting and receiv-
ing system 40 includes a transport packet transmitting
device 300, and a transport packet receiving device 400.

The transmitting device 300 generates a transport packet
having MMT structure (see ISO/IEC CD 23008-1), i.e., a
transmission stream containing an MMT packet, and trans-
mits the generated transmission stream to the receiving side
via an RF transmission path or a communication network
transmission path. This transmission stream is a multiplex
stream which includes a first MMT packet containing video
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and audio transmission media as a payload, and a second
MMT packet containing information concerning transmis-
sion media as a payload, in a time sharing manner and at
least in a size of a fragmented packet.

The receiving device 400 receives the foregoing trans-
mission stream from the transmitting side via an RF trans-
mission path or a communication network transmission
path. The receiving device 400 processes transmission
media extracted from the transmission stream by using a
decode time and a display time acquired based on time
information, so as to display an image and output a voice.

FIG. 36 illustrates a configuration of an MMT packet in
a tree form. The MMT packet is constituted by an MMT
packet header (MMT Packet Header), an MMT payload
header (MMT Payload Header), and an MMT payload
(MMT Payload). The MMT payload contains a message
(Message), an MPU (Media Processing Unit), an FEC repair
symbol (FEC Repair Symbol), and others. Signaling of these
is executed based on a payload type (payload® type) con-
tained in the MMT payload header.

Various types of message contents are inserted into the
message in a table form. The MPU is fragmented into
subdivisions as MFUs (MMT Fragment Units) in some
cases. In this case, an MFU header (MFU Header) is added
to the head of each MFU. The MMT payload contains an
MPU associated with video and audio media data, and an
MPU associated with metadata. The MMT packet contain-
ing the respective MPUs is identifiable based on a packet ID
(Packet_ID) existing in the MMT packet header.

When the present technology is applied to the transmitting
and receiving system 40 which handles the MMT structure
transmission stream, disposed as an MMT payload is such a
video stream which contains insertion of tone mapping
information SEI message (Tone mapping information SEI
message) and an HDR conversion SEI message (HDR
conversion SEI message). Moreover, defined is such a
message which has an HDR description table (HDR descrip-
tion table) containing contents similar to the contents of the
foregoing HDR simple descriptor (HDR_simple descriptor)
or HDR full descriptor (HDR_full descriptor) and a level
mapping curve descriptor (level_mapping_curve descrip-
tor), for example.

FIG. 37 illustrates a structure example (Syntax) of an
HDR description message (HDR description Message) hav-
ing a HDR simple description table. A 16-bit field of
“message_id” indicates that the structure is an HDR descrip-
tion message. An 8-bit filed of “version” indicates a version
of this message. A 16-bit field of “length” indicates a length
(size) of this message, showing a byte count of the subse-
quent part. This HDR description message contains an HDR
simple description table (HDR simple description table).

FIG. 38 illustrates a structure example (Syntax) of an
HDR simple description table. An 8-bit field of “table_id”
indicates that the structure is an HDR simple description
table. An 8-bit field of “version” indicates a version of this
table. In this case, “table_id” and “version” are uniquely
allocated in the system. A 16-bit field of “length” indicates
a whole (size) of this table. A 16-bit field of “packet_id” is
identical to “packet_id” contained in the MMT packet
header. This structure allows asset-level association.

A 1-bit field of “tone_mapping_SFEI_existed” is flag infor-
mation which indicates whether or not tone mapping SEI
information (gamma curve information) is present in a video
layer (layer of video stream) similarly to the HDR simple
descriptor (HDR_simple_descriptor) illustrated in FIG. 18.
In this case, “1” indicates that the tone mapping SEI
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information is present, while “0” indicates that the tone
mapping SEI information is absent.

Moreover, a 1-bit field of “HDR_conversion_SEI_ex-
isted” is flag information which indicates whether or not
HDR conversion SEI information (additional information) is
present in the video layer (layer of video stream) similarly
to the HDR simple descriptor (HDR_simple_descriptor)
illustrated in FIG. 18. In this case, “1” indicates that the
HDR conversion SEI information is present, while “0”
indicates that the HDR conversion SEI information is
absent.

FIG. 39 illustrate another structure example (Syntax) of
an HDR description message (HDR description Message)
having an HDR description table. A 16-bit field of “mes-
sage_id” indicates that the structure is an HDR description
message. An 8-bit filed of “version” indicates a version of
this message. A 16-bit field of “length” indicates a length
(size) of this message, showing a byte count of the subse-
quent part. This HDR description message contains an HDR
full description table (HDR full description table).

FIG. 40 illustrates a structure example (Syntax) of an
HDR full description table. An 8-bit field of “table_id”
indicates that the structure is an HDR simple description
table. An 8-bit field of “version” indicates a version of this
table. In this case, “table_id” and “version” are uniquely
allocated in the system. A 16-bit field of “length” indicates
a whole (size) of this table. A 16-bit field of “packet_id” is
identical to “packet_id” contained in the MMT packet
header. This structure allows asset-level association.

While not detailed herein, this HDR full description table
contains “tone_mapping_SEI_existed” and “HDR_conver-
sion_SEI_existed”, and further information similar to the
corresponding information of the HDR full descriptor
(HDR_full descriptor) illustrated in FIG. 20.

FIG. 41 is a view illustrating a configuration example of
an HDR description message having a level mapping curve
table. A 16-bit field of “message_id” indicates that the
structure is an HDR description message. An 8-bit filed of
“version” indicates a version of this message. A 16-bit field
of “length” indicates a length (size) of this message, show-
ing a byte count of the subsequent part. This HDR descrip-
tion message contains a level mapping curve table (Level _
mapping_curve_table).

FIG. 42 illustrates a structure example (Syntax) of a level
mapping curve table. An 8-bit field of “table_id” indicates
that the structure is a level mapping curve table. An 8-bit
field of “version” indicates a version of this table. In this
case, “table_id” and “version” are uniquely allocated in the
system. A 16-bit field of “length” indicates a whole (size) of
this table. A 16-bit field of “packet_id” is identical to
“packet_id” contained in the MMT packet header. This
structure allows asset-level association.

While not detailed herein, information of “mapping_cur-
ve_table_id”, “number of levels N”, “number of curve types
C”, and “curve_data” are contained, similarly to the level
mapping curve descriptor (level_mapping_curve_descrip-
tor) illustrated in FIG. 21.

As described above, the IPTV clients 33 (33-1, 33-2 and
up to 33-N) of the MPEG-DASH base stream distribution
system 30 acquire “Initialization Segment” and “Media
Segment” based on information on an address (url) present
in the MPD file, and displays an image. At this time,
processing using the SEI message is achievable similarly to
the receiving device 200 of the transmitting and receiving
system 10 illustrated in FIG. 1.

According to the transmitting and receiving system 40
illustrated in FIG. 35, the SEI message containing gamma
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curve information and additional information for re-map-
ping is similarly inserted into the layer of the video stream.
In addition, the description table containing identification
information indicating the presence or absence of insertion
of'the SEI message is inserted into the system layer (layer of
container). Accordingly, processing similar to the processing
of the receiving device 200 of the transmitting and receiving
system 10 illustrated in FIG. 1 is achievable by the transport
packet receiving device 400.

The present technology may have the following configu-
rations.

(1) A transmitting device including:

a processing unit that applies a gamma curve to input
video data having a level range from 0% to 100%*N (N: a
number larger than 1) to obtain transmission video data; and

a transmission unit that transmits the transmission video
data together with auxiliary information used for converting
a high-luminance level on a receiving side.

(2) The transmitting device according to (1) noted above,
wherein

the transmission unit transmits a container in a predeter-
mined format that contains a video stream obtained by
encoding the transmission video data, and

an auxiliary information insertion unit that inserts the
auxiliary information into a layer of the video stream and/or
a layer of the container is provided.

(3) The transmitting device according to (2) noted above,
including an identification information insertion unit that
inserts, into the layer of the container, identification infor-
mation that indicates that the auxiliary information has been
inserted into the layer of the video stream.

(4) The transmitting device according to any one of (1)
through (3) noted above, wherein the processing unit further
executes a process for converting a level of output video data
obtained by applying the gamma curve to the input video
data, which level corresponds to a level of the input video
data in a range from 100% to 100%*N, into a level corre-
sponding to 100% of the input video data so as to obtain the
transmission video data.

(5) The transmitting device according to (4) noted above,
wherein the auxiliary information contains information on a
filter applied to pixel data of the transmission video data at
a level corresponding to 100% of the input video data.

(6) The transmitting device according to claim any one of
(1) through (3) noted above, wherein the processing unit
further executes a process for converting a level of output
video data obtained by applying the gamma curve to the
input video data, which level corresponds to a level of the
input video data in a range from a threshold equal to or lower
than a level corresponding to 100% to 100%*N, into a level
in a range from the threshold to a level corresponding to
100% of the input video data so as to obtain the transmission
video data.

(7) The transmitting device according to (6) noted above,
wherein the auxiliary information contains information on a
filter applied to pixel data of the transmission video data in
a range from the threshold to a level corresponding to 100%
of the input video data.

(8) The transmitting device according to (6) noted above,
wherein the auxiliary information contains information on a
conversion curve applied to pixel data of the transmission
video data in a range from the threshold to a level corre-
sponding to 100% of the input video data.

(9) The transmitting device according to any one of (1)
through (3) noted above, wherein the processing unit uses
output video data as the transmission video data without a
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change, which output video data is obtained by applying the
gamma curve to the input video data.

(10) The transmitting device according to (9) noted above,
wherein the auxiliary information contains information on a
conversion curve applied to a high-level side of the trans-
mission video data.

(11) A transmitting method including:

a processing step that applies a gamma curve to input
video data having a level range from 0% to 100%*N (N: a
number larger than 1) to obtain transmission video data; and

a transmission step that transmits the transmission video
data together with auxiliary information used for converting
a high-luminance level on a receiving side.

(12) A receiving device including:

a reception unit that receives transmission video data
obtained by applying a gamma curve to input video data
having a level range from 0% to 100%*N (N: a number
larger than 1); and

a processing unit that converts a high-level side level
range of the transmission video data such that a maximum
level becomes a predetermined level based on auxiliary
information received together with the transmission video
data.

(13) The receiving device according to (12) noted above,
wherein the predetermined level is determined based on
information on the N and information on a luminance
dynamic range of a monitor contained in the auxiliary
information.

(14) The receiving device according to (12) or (13) noted
above, wherein

the transmission video data is video data obtained by
further executing a process for converting a level of output
video data obtained by applying the gamma curve to the
input video data, which level corresponds to a level of the
input video data in a range from 100% to 100%*N, into a
level corresponding to 100% of the input video data, and

the processing unit converts levels of respective pixel data
corresponding to 100% of the input video data into levels in
a range from a level corresponding to 100% of the input
video data to the predetermined level by applying a filter
specified in filter information contained in the auxiliary
information.

(15) The receiving device according to (12) or (13) noted
above, wherein

the transmission video data is video data obtained by
further executing a process for converting a level of output
video data obtained by applying the gamma curve to the
input video data, which level corresponds to a level of the
input video data in a range from a threshold equal to or lower
than a level corresponding to 100% to 100%*N, into a level
in a range from the threshold to a level corresponding to
100% of the input video data, and

the processing unit converts levels of respective pixel data
of the transmission video data in a range from the threshold
to a level corresponding to 100% of the input video data into
levels in a range from the threshold to the predetermined
level by applying a filter specified in filter information
contained in the auxiliary information.

(16) The receiving device according to (12) or (13) noted
above, wherein

the transmission video data is video data obtained by
further executing a process for converting a level of output
video data obtained by applying the gamma curve to the
input video data, which level corresponds to a level of the
input video data in a range from a threshold equal to or lower
than a level corresponding to 100% to 100%*N, into a level
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in a range from the threshold to a level corresponding to
100% of the input video data, and

the processing unit converts levels of respective pixel data
of the transmission video data in a range from the threshold
to a level corresponding to 100% of the input video data into
levels in a range from the threshold to the predetermined
level by applying conversion curve information contained in
the auxiliary information.

(17) The receiving device according to (12) or (13) noted
above, wherein

the transmission video data is output video data without a
change, which output video data is obtained by applying the
gamma curve to the input video data, and

the processing unit converts levels of respective pixel data
of the transmission video data in a range from a threshold
equal to or lower than a level corresponding 100% of the
input video data to a level corresponding to 100%*N of the
input video data into levels in a range from the threshold to
the predetermined level corresponding to L. %*100 (L: a
number equal to or smaller than N) of the input video data
by applying conversion curve information contained in the
auxiliary information.

(18) A receiving method including:

a reception step that receives transmission video data
obtained by applying a gamma curve to input video data
having a level range from 0% to 100%*N (N: a number
larger than 1); and

a processing step that converts a high-level side level
range of the transmission video data such that a maximum
level becomes a predetermined level based on auxiliary
information received together with the transmission video
data.

The present technology is chiefly characterized in that
transmission video data obtained by applying a gamma
curve to input video data with HDR is transmitted together
with auxiliary information (filter information and conver-
sion curve information) used for converting a high-lumi-
nance level on the receiving side so as to realize display with
an appropriate luminance dynamic range on the receiving
side (see FIG. 10).
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252 Marking processing unit

253 Range mapping processing unit

300 Transport packet transmitting device
400 Transport packet receiving device

The invention claimed is:

1. A transmitting device comprising:

a memory; and

circuitry coupled to the memory and configured to

apply a gamma curve to input video data having a first
luminance value range from a low luminance value
to a first high luminance value to obtain transmission
video data having a second luminance value range
from the low luminance value to a second high
luminance value having a smaller value than the first
high luminance value; and

transmit the transmission video data together with
auxiliary information used for converting the trans-
mission video data to converted video data having a
third luminance value range from the low luminance
value to a third high luminance value different from
the second high luminance value on a receiving side,
wherein

the circuitry further executes a process for converting

luminance values of output video data obtained by
applying the gamma curve to the input video data, the
luminance values falling into a range between the
second high luminance value and the first high lumi-
nance value, the converted luminance values having the
second high luminance value to obtain the transmission
video data.

2. The transmitting device according to claim 1, wherein

the circuitry transmits a container in a predetermined

format that contains a video stream obtained by encod-
ing the transmission video data, and

the circuitry inserts the auxiliary information into a layer

of the video stream or a layer of the container.

3. The transmitting device according to claim 2, wherein
the circuitry is further configured to insert, into the layer of
the container, identification information that indicates that
the auxiliary information has been inserted into the layer of
the video stream.

4. The transmitting device according to claim 1, wherein
the auxiliary information contains information on a filter
applied to luminance values of the transmission video data
having the second high luminance value.

5. The transmitting device according to claim 1, wherein
the circuitry further executes a process for converting lumi-
nance values of output video data obtained by applying the
gamma curve to the input video data, the luminance values
falling into a luminance range between a first predetermined
value lower than the second high luminance value and the
first high luminance value, the converted luminance values
falling into a luminance range between the first predeter-
mined value and the second high luminance value to obtain
the transmission video data.

6. The transmitting device according to claim 5, wherein
the auxiliary information contains information on a filter
applied to luminance values of the transmission video data
falling into a range between the first predetermined value
and the second high luminance value.

7. The transmitting device according to claim 5, wherein
the auxiliary information contains information on a conver-
sion curve applied to luminance values of the transmission
video data falling into a range between the first predeter-
mined value and the second high luminance value.
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8. A transmitting method comprising:

applying a gamma curve to input video data having a first
luminance value range from a low luminance value to
a first high luminance value to obtain transmission
video data having a second luminance value range from
the low luminance value to a second high luminance
value having a smaller value than the first high lumi-
nance value; and

transmitting the transmission video data together with
auxiliary information used for converting the transmis-
sion video data to converted video data having a third
luminance value range from the low luminance value to
a third high luminance value different from the second
high luminance value on a receiving side, wherein
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curve to the input video data, the luminance values
falling into a range between a first predetermined value
lower than the second high luminance value and the
first high luminance value, the converted luminance
values falling into a range between the first predeter-
mined value and the second high luminance value, and

the circuitry converts luminance values of the transmis-
sion video data in the range between the first predeter-
mined value and the second high luminance value into
luminance values in a range between the first prede-
termined value and the third high luminance value
different from the second high luminance value by
applying a filter specified in filter information con-
tained in the auxiliary information.

12. The receiving device according to claim 9, wherein

the transmission video data is video data obtained by 15
executing a process for converting luminance values of
output video data obtained by applying the gamma
curve to the input video data, the luminance values
falling into a range between the second high luminance

the transmission video data is video data obtained by execut-
ing a process for converting luminance values of output
video data obtained by applying the gamma curve to the
input video data, the luminance values falling into a range
between a first predetermined value lower than the second

value and the first high luminance value, the converted 20 . ) .
luminance values hagving the second high luminance high luminance value and the first high luminance value, the
value converted luminance values falling into a range between the

9 A recéiving device comprising: first predetermined value and the second high luminance

a memory; and value, a.nd . . .

circuitry coupled to the memory and configured to 55 the circuitry converts luminance values of the transmis-

receive transmission video data obtained by applying a sion video data in the range bf:tween Fhe first prede.ter-
gamma curve to input video data having first Tumi- mined value and the second high luminance value into
nance value range from a low luminance value to a luminance values in a range between the first prede-
first high luminance value, the transmission video termined value and the third high luminance value
data having a second luminance value range from the 30 different from the second high luminance value by
low luminance value to a second high luminance applying conversion curve information contained in the
value having a smaller value than the first high aux111ary 1.nf0rmat10n. .
luminance value: and 13. A receiving method comprising:

convert luminance values of the transmission video receving transmission queo data obtal.ned by apply g a
data to increase a maximum luminance value of the 35 gamma curve to input video flata having first lummar.lce
transmission video data based on auxiliary informa- Valup range from a low lumlp ance va lue to a ﬁrst.hlgh
tion received together with the transmission video luminance value, the transmission video data having a
data. wherein second luminance value range from the low luminance

the transmission video data is video data obtained by value to a second high lur.mnance. value having a

executing, a process for converting luminance values of 40 small.er Valug than the first high lumlnanc.e \{alue;.and
output Vizieo data obtained by applying the gamma converting luminance values of the transmission video
curve to the input video data, the luminance values data to increase a maximum luminance value of the
falling into a range between th e’ second high luminance transmission video data based on auxiliary information
value and the first high luminance value, the converted received together with the transmission video data,
luminance values having the second high luminance 45 Whereln. . . L .
value. and g gh the transmission video data is video data obtained by
the circilitry converts luminance values of the transmis- executing a process for c.onverting lumi.nance values of
sion video data having the second high luminance value output queo daFa obtained by applylng the g ma
into luminance values in a range between the second curve the input video data, the luminance values falling
high luminance value and a third high luminance value 50 mio a range b.e tween L he second high luminance Valup
different from the second high luminance value by and the first high .lumlnance Value., the cor.lverted lumi-
applying a filter specified in filter information con- nance values having the second high luminance value,
tained in the auxiliary information. and L . .

10. The receiving device according to claim 9, wherein the converting 1pclud§:s converting .lummance Values. of
the maximum luminance value is determined based on a 55 the {ransmission Yldeo datg having the se.:cond high
luminance dynamic range of a monitor contained in the luminance value mto lumlne.mce values in a range
auxiliary information. between the second high luminance value and a third

11. The receiving device according to claim 9, wherein hlgh luminance value dlﬂerent from the .SeCOI.ld high

the transmission video data is video data obtained by 1um1nanc.e value b.y aPPlymg a ﬁl ter spemﬁed m filter

executing a process for converting luminance values of 60 information contained in the auxiliary information.
output video data obtained by applying the gamma LI I

56





