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(57) ABSTRACT

A video transmission method according to the present dis-
closure includes: generating a transmission signal including,
in a time series, first video data having a first luminance
dynamic range and second video data having a second
luminance dynamic range wider than the first luminance
dynamic range; and transmitting the transmission signal
generated. In the generating of the transmission signal, a
signal level corresponding to a luminance value is limited to
a value lower than a limit value that is predetermined, in a
transition period provided for switching from one of the first
video data and the second video data to the other.
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VIDEO TRANSMISSION METHOD, VIDEO
RECEPTION METHOD, VIDEO
TRANSMISSION APPARATUS, AND VIDEO
RECEPTION APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a U.S. continuation application
of PCT International Patent Application Number PCT/
JP2016/004021 filed on Sep. 2, 2016, claiming the benefit of
priority of U.S. Provisional Patent Application No. 62/238,
155 filed on Oct. 7, 2015 and Japanese Patent Application
Number 2016-101958 filed on May 20, 2016, the entire
contents of which are hereby incorporated by reference.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to a video transmis-
sion method, a video reception method, a video transmission
apparatus, and a video reception apparatus.

2. Description of the Related Art

[0003] The high dynamic range (HDR) has been drawing
attention as a scheme covering a luminance range with an
increased maximum luminance value in order to represent
bright light such as mirror-reflected light that cannot be
represented using current TV signals, with brightness closer
to the actual brightness while maintaining dark part grada-
tion of existing video. Specifically, the scheme covering the
luminance range supported by the existing TV signals is
called the standard dynamic range (SDR) and has the
maximum luminance value of 100 nits. In contrast, the HDR
is expected to have an increased maximum luminance value
of at least 1000 nits (see ARIB STANDARD ARIB STD-
BG7 Version 1.0 Jul. 3, 2015 (Non-Patent Literature (NPL)

1).
SUMMARY

[0004] As for transmission or reception of video signals
supporting a plurality of luminance dynamic ranges as
described above, there is a demand for easier switching of
the luminance dynamic range by a video reception appara-
tus.

[0005] In view of the above, the present disclosure pro-
vides a video transmission method, a video reception
method, a video transmission apparatus, or a video reception
apparatus that enables easier switching of a luminance
dynamic range by a video reception apparatus.

[0006] A video transmission method according to an
aspect of the present disclosure includes: generating a trans-
mission signal including, in a time series, first video data
having a first luminance dynamic range and second video
data having a second luminance dynamic range wider than
the first luminance dynamic range; and transmitting the
transmission signal generated. In the generating of the
transmission signal, a signal level corresponding to a lumi-
nance value is limited to a value lower than a limit value that
is predetermined, in a transition period provided for switch-
ing from one of the first video data and the second video data
to the other.

[0007] A video reception method according to an aspect of
the present disclosure is a video reception method performed

Mar. 17, 2022

by a video reception apparatus including a display. The
video reception method includes receiving a reception signal
including, in a time series, first video data having a first
luminance dynamic range and second video data having a
second luminance dynamic range wider than the first lumi-
nance dynamic range. In the reception signal, a signal level
corresponding to a luminance value is limited to a value
lower than a limit value that is predetermined, in a transition
period provided for switching from one of the first video
data and the second video data to the other. The reception
signal includes first information for notifying, in a first
period immediately after a start of the transition period,
switching of a luminance dynamic range. The video recep-
tion method further includes switching the luminance
dynamic range of the display during a switching allowed
time that starts when the first information is obtained, the
switching allowed time being a length of time allowed for
switching the luminance dynamic range.

[0008] Note that these general or specific aspects may be
implemented by a system, a method, an integrated circuit, a
computer program, or a computer-readable recording
medium such as a compact disc read only memory (CD-
ROM), or by any combination of a system, a method, an
integrated circuit, a computer program, and a recording
medium.

[0009] The present disclosure can provide a video trans-
mission method, a video reception method, a video trans-
mission apparatus, or a video reception apparatus that
enables easier switching of a luminance dynamic range by a
video reception apparatus.

BRIEF DESCRIPTION OF DRAWINGS

[0010] These and other objects, advantages and features of
the disclosure will become apparent from the following
description thereof taken in conjunction with the accompa-
nying drawings that illustrate a specific embodiment of the
present disclosure.

[0011] FIG. 1 is a block diagram of a video reception
apparatus according to Embodiment 1;

[0012] FIG. 2 is a flow chart of processing performed by
a display controller according to Embodiment 1;

[0013] FIG. 3 is a flow chart of video reception processing
according to Embodiment 1;

[0014] FIG. 4 illustrates an operation performed when
there is a change in transfer characteristics according to
Embodiment 1;

[0015] FIG. 5 illustrates an operation performed when
there is a change in transfer characteristics according to
Embodiment 1;

[0016] FIG. 6 is a block diagram of a video transmission
apparatus according to Embodiment 1;

[0017] FIG. 7 illustrates a flow chart of video transmission
processing according to Embodiment 1;

[0018] FIG. 8 illustrates an abnormal operation performed
when there is a change in transfer characteristics according
to Embodiment 2;

[0019] FIG. 9 is a block diagram of a video reception
apparatus according to Embodiment 2;

[0020] FIG. 10 is a flow chart of processing performed by
a display controller according to Embodiment 2;

[0021] FIG. 11 illustrates an example of a timestamp
descriptor according to Embodiment 3;

[0022] FIG. 12 illustrates an example of an extended
timestamp descriptor according to Embodiment 3;
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[0023] FIG. 13 illustrates an example of a video compo-
nent descriptor according to Embodiment 3;

[0024] FIG. 14 illustrates a flow chart of processing per-
formed by a display controller according to Embodiment 3;
[0025] FIG. 15 illustrates a flow chart of video reception
processing according to Embodiment 3;

[0026] FIG. 16 illustrates an example of a curve showing
a relationship between the electric signal level and the
luminance of the HDR and a curve showing a relationship
between the electric signal level and the luminance of the
SDR according to Embodiment 4;

[0027] FIG. 17 illustrates an operation performed for
switching from the SDR to the HDR according to Embodi-
ment 4;

[0028] FIG. 18 illustrates an operation performed for
switching from the HDR to the SDR according to Embodi-
ment 4;

[0029] FIG. 19 is a block diagram of a video transmission
apparatus according to Embodiment 4;

[0030] FIG. 20 illustrates a flow chart of video transmis-
sion processing according to Embodiment 4;

[0031] FIG. 21 is a block diagram of a video reception
apparatus according to Embodiment 4; and

[0032] FIG. 22 illustrates a flow chart of video reception
processing according to Embodiment 4.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

(Underlying Knowledge Forming Basis of the Present
Disclosure)

[0033] According to, for example, a video coding standard
known as ITU-T H.2651ISO/IEC 23008-2 HEVC, the opti-
cal-electro transfer function (OETF) or electro-optical trans-
fer function (EOTF) of a video signal is notified of using a
syntax known as transfer characteristics in video usability
information (VUI) included in a sequence parameter set
(SPS). Use of the transfer characteristics in the SPS enables
notification of switching of transfer characteristics (transfer
function) at frame accuracy. A video reception apparatus
determines a method of controlling a video display, based on
the transfer characteristics.

[0034] According to the MPEG-2 transport stream (TS)
standard, which is used for transmitting a video signal and
an audio signal in a multiplexed manner as in the case of TV
broadcast etc., there is a known method of including, in a
descriptor of program-specific information (PSI), a param-
eter included in the aforementioned SPS and information
related to the parameter, and transmitting information
related to an operation of the video reception apparatus in an
upper layer. By using the descriptor of the PSI for the
transfer characteristics as well, the video reception apparatus
can more easily determine a method of controlling the video
display. Since the PSI is generally inserted into a multi-
plexed stream at a constant cycle, the PSI is not synchro-
nized with frames of a video signal. Note that according to
the MPEG-H MPEG media transport (MMT) standard, a
structure similar to the PSI is defined as MMT-SI.

[0035] The transfer characteristics are defined by, for
example, ITU-R BT.2020 (hereinafter, BT.2020), ARIB
STD-B67 (hereinafter, STD-B67), and SMPTE ST2084
(hereinafter, ST2084). STD-B67 and ST2084 can handle a
video signal having a luminance ten to a hundred times as
high as the conventional BT.2020, known as the high
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dynamic range (HDR). In contrast to the HDR, the dynamic
range of the conventional BT.2020 etc., is called the stan-
dard dynamic range (SDR).

[0036] The TV broadcast compatible with the HDR may
include both HDR programs and commercials and SDR
programs and commercials. Accordingly, the video recep-
tion apparatus needs to operate while switching the control
on the display, depending on whether the program/commer-
cial is the HDR or the SDR.

[0037] A video transmission method according to an
aspect of the present disclosure includes: generating a trans-
mission signal including, in a time series, first video data
having a first luminance dynamic range and second video
data having a second luminance dynamic range wider than
the first luminance dynamic range; and transmitting the
transmission signal generated. In the generating of the
transmission signal, a signal level corresponding to a lumi-
nance value is limited to a value lower than a limit value that
is predetermined, in a transition period provided for switch-
ing from one of the first video data and the second video data
to the other.

[0038] With this, the signal level of the video data is
limited to a value lower than the limit value in the transition
period provided for switching to video data having a differ-
ent luminance dynamic range. Thus, the video reception
apparatus need not change the luminance dynamic range of
the display on a per-frame basis, for example, and it is only
necessary to change the luminance dynamic range of the
display in the transition period. This as a result enables
easier switching of the luminance dynamic range by the
video reception apparatus.

[0039] For example, in the generating of the transmission
signal, the signal level corresponding to the luminance value
may be limited to the value lower than the limit value in a
first transition period provided for switching from the first
video data to the second video data.

[0040] For example, in the generating of the transmission
signal, the signal level corresponding to the luminance value
need not be limited to the value lower than the limit value
in a second transition period provided for switching from the
second video data to the first video data.

[0041] For example, the transmission signal may include
first information for notitying, in a first period immediately
after a start of the transition period, switching of a luminance
dynamic range.

[0042] For example, the first period may be a period of
time from immediately after the start of the transition period
to a time preceding a switching time by a switching allowed
time, the switching time being a time at which the one of the
first video data and the second video data is switched to the
other, the switching allowed time being a length of time
allowed for the switching of the luminance dynamic range
by a video reception apparatus that receives the transmission
signal.

[0043] For example, in the generating of the transmission
signal, a video signal may be generated by coding the first
video data and the second video data, and the transmission
signal including the first information may be generated by
multiplexing the video signal generated and an audio signal.
[0044] For example, the transmission signal may include
second information indicating the transition period.

[0045] A video reception method according to an aspect of
the present disclosure is a video reception method performed
by a video reception apparatus including a display. The
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video reception method includes: receiving a reception
signal including, in a time series, first video data having a
first luminance dynamic range and second video data having
a second luminance dynamic range wider than the first
luminance dynamic range. In the reception signal, a signal
level corresponding to a luminance value is limited to a
value lower than a limit value that is predetermined, in a
transition period provided for switching from one of the first
video data and the second video data to the other. The
reception signal includes first information for notifying, in a
first period immediately after a start of the transition period,
switching of a luminance dynamic range. The video recep-
tion method further includes: switching the luminance
dynamic range of the display during a switching allowed
time that starts when the first information is obtained, the
switching allowed time being a length of time allowed for
switching the luminance dynamic range.

[0046] With this, the signal level of the video data is
limited to a value lower than the limit value in the transition
period provided for switching to video data having a differ-
ent luminance dynamic range. Thus, the video reception
apparatus need not change the luminance dynamic range of
the display on a per-frame basis, for example, and it is only
necessary to change the luminance dynamic range of the
display in the transition period. This as a result enables
easier switching of the luminance dynamic range by the
video reception apparatus.

[0047] For example, the first period may be a period of
time from immediately after the start of the transition period
to a time preceding a switching time by the switching
allowed time, the switching time being a time at which the
one of the first video data and the second video data is
switched to the other.

[0048] For example, the video reception method may
further include: obtaining a video signal and the first infor-
mation by demultiplexing the reception signal multiplexed
from the video signal and an audio signal; and obtaining the
first video data and the second video data by decoding the
video signal obtained.

[0049] For example, the reception signal may include
second information indicating the transition period.

[0050] A video transmission apparatus according to an
aspect of the present disclosure includes: a generator that
generates a transmission signal including, in a time series,
first video data having a first luminance dynamic range and
second video data having a second luminance dynamic
range wider than the first luminance dynamic range; and a
transmitter that transmits the transmission signal generated.
The generator limits a signal level corresponding to a
luminance value to a value lower than a limit value that is
predetermined, in a transition period provided for switching
from one of the first video data and the second video data to
the other.

[0051] With this, the signal level of the video data is
limited to a value lower than the limit value in the transition
period provided for switching to video data having a differ-
ent luminance dynamic range. Thus, the video reception
apparatus need not change the luminance dynamic range of
the display on a per-frame basis, for example, and it is only
necessary to change the luminance dynamic range of the
display in the transition period. This as a result enables
easier switching of the luminance dynamic range by the
video reception apparatus.
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[0052] A video reception apparatus according to an aspect
of the present disclosure is a video reception apparatus
including a display. The video reception apparatus includes
a receiver that receives a reception signal including, in a
time series, first video data having a first luminance dynamic
range and second video data having a second luminance
dynamic range wider than the first luminance dynamic
range. In the reception signal, a signal level corresponding
to a luminance value is limited to a value lower than a limit
value that is predetermined, in a transition period provided
for switching from one of the first video data and the second
video data to the other. The reception signal includes first
information for notifying, in a first period immediately after
a start of the transition period, switching of a luminance
dynamic range. The video reception apparatus further
includes: a display controller that switches the luminance
dynamic range of the display during a switching allowed
time that starts when the first information is obtained, the
switching allowed time being a length of time allowed for
switching the luminance dynamic range.

[0053] With this, the signal level of the video data is
limited to a value lower than the limit value in the transition
period provided for switching to video data having a differ-
ent luminance dynamic range. Thus, the video reception
apparatus need not change the luminance dynamic range of
the display on a per-frame basis, for example, and it is only
necessary to change the luminance dynamic range of the
display in the transition period. This as a result enables
easier switching of the luminance dynamic range by the
video reception apparatus.

[0054] Hereinafter, embodiments will be specifically
described with reference to the drawings.

[0055] Note that each of the embodiments described
below illustrates a specific example of the present disclo-
sure. The numerical values, shapes, materials, structural
elements, the arrangement and connection of the structural
elements, steps, the processing order of the steps, etc.,
illustrated in the embodiments below are mere examples,
and are therefore not intended to limit the present disclosure.
Furthermore, among the structural elements in the following
embodiments, structural elements not recited in any one of
the independent claims representing the most generic con-
cepts are described as arbitrary structural elements.

Embodiment 1

[0056] A video reception apparatus according to the pres-
ent embodiment controls a luminance dynamic range of a
display at frame accuracy, using transfer characteristics
information indicating transfer characteristics at frame accu-
racy. By doing so, the video reception apparatus can display
more appropriate video.

[0057] First, a configuration of the video reception appa-
ratus according to the present embodiment will be described.
FIG. 1 is a block diagram of video reception apparatus 100
according to the present embodiment. Video reception appa-
ratus 100 is a TV, for example, and receives reception signal
111 transmitted via broadcast waves and displays video
based on reception signal 111 received. Video reception
apparatus 100 includes receiver 101, demultiplexer 102,
video decoder 103, display controller 104, and display 105.
[0058] Receiver 101 receives reception signal 111. Recep-
tion signal 111 is a system stream multiplexed from a video
signal and an audio signal.
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[0059] Demultiplexer 102 generates video signal 112 that
is a video stream, by demultiplexing (system decoding)
reception signal 111. Furthermore, demultiplexer 102 out-
puts, as first transfer characteristics information 113, transfer
characteristics obtained from, for example, a descriptor
included in reception signal 111. That is to say, first transfer
characteristics information 113 is included in a multiplexing
layer.

[0060] Video decoder 103 generates video data 114 by
decoding video signal 112. Furthermore, video decoder 103
outputs, as second transfer characteristics information 115,
transfer characteristics obtained from the SPS. That is to say,
second transfer characteristics information 115 is included in
a video coding layer.

[0061] Second transfer characteristics information 115 is
information for specifying a transfer function (OETF or
EOTF) at frame accuracy supporting a luminance dynamic
range of video data 114. For example, second transfer
characteristics information 115 is information for specify-
ing, at frame accuracy, a first transfer function correspond-
ing to a first luminance dynamic range (SDR) or a second
transfer function corresponding to a second luminance
dynamic range (HDR) wider than the first luminance
dynamic range. That is to say, second transfer characteristics
information 115 indicates whether video data 114 is SDR
video data or HDR video data. Moreover, when there is more
than one method for the HDR, second transfer characteris-
tics information 115 may indicate the method of the HDR.
That is to say, second transfer characteristics information
115 indicates the luminance dynamic range of video data
114. For example, second transfer characteristics informa-
tion 115 indicates one of a plurality of predetermined
luminance dynamic ranges.

[0062] The SPS is control information included in video
signal 112. Here, the control information is provided on a
sequence-by-sequence basis (on a plurality of frames-by-a
plurality of frames basis).

[0063] Display controller 104 generates control informa-
tion 116 for controlling display 105, according to first
transfer characteristics information 113 and second transfer
characteristics information 115.

[0064] Display 105 displays video data 114 while control-
ling the luminance dynamic range at frame accuracy accord-
ing to control information 116 (that is, first transfer charac-
teristics information 113 and second transfer characteristics
information 115). Display 105 includes video characteristics
converter 106 and display device 107.

[0065] Video characteristics converter 106 generates input
signal 117 by converting video data 114 according to control
information 116. Specifically, video characteristics con-
verter 106 converts video data 114 into input signal 117
using a transfer function indicated in first transfer charac-
teristics information 113 or second transfer characteristics
information 116.

[0066] Display device 107 is, for example, a liquid crystal
panel, and changes the luminance dynamic range of video
displayed, according to control information 116. For
example, when display device 107 is a liquid crystal panel,
display device 107 changes the maximum luminance of a
backlight.

[0067] Next, an operation of video reception apparatus
100 will be described. Note that although FIG. 1 illustrates
a configuration in which both first transfer characteristics
information 113 and second transfer characteristics infor-
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mation 115 are used, it is only necessary that at least second
transfer characteristics information 115 is used. Hereinafter,
control performed using second transfer characteristics
information 115 will be described in detail.

[0068] FIG. 2 is a flow chart of display control processing
performed by display controller 104. Note that the process-
ing illustrated in FIG. 2 is performed on a frame-by-frame
basis or every time second transfer characteristics informa-
tion 115 is changed.

[0069] First, display controller 104 determines which one
of the SDR and the HDR is indicated by second transfer
characteristics information 115 (S101).

[0070] When the HDR is indicated by second transfer
characteristics information 115 (YES in S101), display
controller 104 outputs control information 116 for HDR
display (S102). With this, display 105 displays video in a
luminance dynamic range corresponding to the HDR.
[0071] On the other hand, when the SDR is indicated by
second transfer characteristics information 115 (NO in
S101), display controller 104 outputs control information
116 for SDR display (S103). With this, display 105 displays
video in a luminance dynamic range corresponding to the
SDR.

[0072] Insuch a manner, by switching control information
116 according to second transfer characteristics information
115 notified of at frame accuracy, it is possible to synchro-
nize the switching of the transfer characteristics and the
control on display 105.

[0073] Note that when there are a plurality of HDR
methods (for example, STD-B67 and ST2084), control
information 116 for HDR display may include identification
information identifying an HDR method. This allows dis-
play 105 to display video in a luminance dynamic range of
the corresponding method.

[0074] FIG. 3 is a flow chart of video reception processing
performed by video reception apparatus 100. First, receiver
101 receives reception signal 111 (S111). Next, demulti-
plexer 102 generates video signal 112 by demultiplexing
reception signal 111 (S112). Next, video decoder 103 gen-
erates video data 114 and obtains second transfer character-
istics information 115 by decoding video signal 112 (S113).
[0075] Next, display controller 104 controls the luminance
dynamic range of display 105 according to second transfer
characteristics information 115. Specifically, display con-
troller 104 determines, for each frame, at frame accuracy,
whether the frame is an HDR frame or an SDR frame, based
on second transfer characteristics information 115 (S114).
When the frame is an HDR frame (YES in S114), display
105 displays video in the luminance dynamic range of the
HDR (S115). When the frame is an SDR frame (NO in
S114), display 105 displays video in the luminance dynamic
range of the SDR (S116).

[0076] FIG. 4 illustrates switching from an SDR program
to an HDR program. FIG. 5 illustrates switching from an
HDR program to an SDR program. As illustrated in FIG. 4
and FIG. 5, the above processing enables appropriate
switching between the SDR and the HDR at frame accuracy.
[0077] Hereinafter, video transmission apparatus 200 that
generates transmission signal 212 corresponding to afore-
mentioned reception signal 111 will be described. FIG. 6 is
ablock diagram of video transmission apparatus 200 accord-
ing to the present embodiment. Video transmission appara-
tus 200 illustrated in FIG. 6 includes generator 201 and
transmitter 202.
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[0078] Generator 201 generates transmission signal 212
including video data and second transfer characteristics
information that is information for specifying, at frame
accuracy, a transfer function corresponding to the luminance
dynamic range of the video data. Generator 201 includes
video coder 203 and multiplexer 204.

[0079] FIG. 7 is a flow chart of video transmission pro-
cessing performed by video transmission apparatus 200.
First, video coder 203 generates video signal 211 by coding
video data and second transfer characteristics information
(S201). The second transfer characteristics information cor-
responds to second transfer characteristics information 115
described above, and is information for specifying, at frame
accuracy, the first transfer function corresponding to the first
luminance dynamic range (for example, the SDR) or the
second transfer function corresponding to the second lumi-
nance dynamic range (for example, the HDR) wider than the
first luminance dynamic range. The second transfer charac-
teristics information is stored in the SPS included in video
signal 211.

[0080] Next, multiplexer 204 generates transmission sig-
nal 212 by multiplexing coded video signal 211 and an audio
signal (S202). Next, transmitter 202 transmits transmission
signal 212 generated (S203).

[0081] With the above processing, video transmission
apparatus 200 generates transmission signal 212 including
the second transfer characteristics information for specify-
ing a transfer function at frame accuracy. With this, the video
reception apparatus that receives transmission signal 212
can control the luminance dynamic range of the display at
frame accuracy, and thus can display more appropriate
video.

Embodiment 2

[0082] With the TV broadcast, an error may occur due to
the radio wave condition of terrestrial waves, a satellite, etc.
FIG. 8 illustrates the case of a reception error caused by
radio disturbance, for example. FIG. 8 illustrates the case
where, when switching from the SDR to the HDR, radio
disturbance or the like occurs after the video reception
apparatus obtains second transfer characteristics information
115 included in the SPS, and, as a result, a loss of a video
stream occurs, causing inability to obtain the initial frame of
the HDR program. In this case, video decoder 103 continues
to display an immediately preceding frame for error con-
cealment. In other words, the frame of the SDR program is
repeatedly displayed.

[0083] In this case, a subsequent frame refers to this
frame, and thus abnormal video mixed with video of a past
program is displayed as subsequent video.

[0084] Moreover, immediately after the switching from
the SDR to the HDR, the luminance dynamic range of the
display is set to the HDR, causing the frame of the SDR
program to be displayed in the luminance dynamic range of
the HDR. This results in a problem of displaying video
having a luminance higher than intended.

[0085] The present embodiment describes a video recep-
tion apparatus that addresses this problem. FIG. 9 is a block
diagram of video reception apparatus 100A according to the
present embodiment. Video reception apparatus 100A illus-
trated in FIG. 9 includes, in addition to the elements
included in video reception apparatus 100 illustrated in FIG.
1, abnormality detector 108 and message superimposer 109
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included in display 105A. Moreover, display controller
104A has an additional function.

[0086] Abnormality detector 108 determines whether
video data 114 (video signal 112) is correctly obtained.
Specifically, abnormality detector 108 detects a packet loss
based on the sequence number of each packet, and obtains
the starting position of frame data by analyzing the payload
of each packet, so as to determine whether all the frame data
is obtained (normal) or only a part of the frame data is
obtained (abnormal). Furthermore, abnormality detector 108
outputs abnormality notifying information 118 indicating
the determination result to display controller 104A. That is
to say, display controller 104A is notified that an abnormal
condition has occurred, or is notified of information for
specifying an abnormal frame.

[0087] Display controller 104 A generates control informa-
tion 116 and message 119 according to abnormality notify-
ing information 118 in addition to first transfer characteris-
tics information 113 and second transfer characteristics
information 115. Specifically, when there is an abnormality,
display controller 104A generates message 119 indicating
that there is an abnormality, and generates control informa-
tion 116 for SDR display.

[0088] Message superimposer 109 generates input signal
120 by superimposing message 119 on video data (input
signal 117) according to control information 116 and mes-
sage 119, and outputs generated input signal 120 to display
device 107. With this, a message such as “Error has
occurred” is displayed on display device 107, notifying the
viewer that it is not a failure of the apparatus.

[0089] FIG. 10 is a flow chart of display control process-
ing performed by display controller 104A. First, display
controller 104A determines whether second transfer charac-
teristics information 115 is updated (S121). When second
transfer characteristics information 115 is updated (YES in
S121), display controller 104A starts determination regard-
ing the switching of the display control.

[0090] First, display controller 104A determines whether
video data is correctly obtained. Specifically, display con-
troller 104A determines whether an intra coded frame is
normally decoded, based on abnormality notifying informa-
tion 118 (S122). When the intra coded frame is not normally
decoded (NO in S122), display controller 104A outputs
control information 116 for SDR display (S123). With this,
display 105 displays video in a luminance dynamic range
corresponding to the SDR. That is to say, when determining
that the video data is not correctly obtained, display con-
troller 104A sets the SDR (the first luminance dynamic
range) as the luminance dynamic range of display 105.
[0091] If an error occurs when switching from one lumi-
nance dynamic range to another, a frame displayed may
include pixels of a frame displayed before the switch. In
contrast, according to the present embodiment, in such a
case, setting the display control for SDR display as the
display control makes it possible to inhibit a frame of the
SDR program from being displayed with the HDR high
luminance settings.

[0092] When an intra coded frame that guarantees inter-
rupt playback, such as IDR or CRA of HEVC, is normally
decoded (YES in S122), the display control is switched in
the same manner as in Embodiment 1. That is to say, display
controller 104A determines which one of the SDR and the
HDR is indicated by updated second transfer characteristics
information 115 (S124). When the HDR is indicated by
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second transfer characteristics information 115 (YES in
S124), display controller 104 A outputs control information
116 for HDR display (S125). On the other hand, when the
SDR is indicated by second transfer characteristics infor-
mation 115 (NO in S124), display controller 104A outputs
control information 116 for SDR display (5126).

[0093] In such a manner, video reception apparatus 100A
according to the present embodiment can inhibit excessively
bright video from being displayed when an error occurs, by
displaying video in the luminance dynamic range of the
SDR when the error occurs.

Embodiment 3

[0094] The present embodiment describes the details of
first transfer characteristics information 113 and processing
performed using first transfer characteristics information
113. First, an example of transfer characteristics obtained by
demultiplexer 102 will be described.

[0095] When the MMT is used as the multiplexing
scheme, the presentation timestamp (PTS) and the decoding
timestamp (DTS) of an access unit (equivalent to a picture)
that comes first in the decoding order (hereinafter also
referred to as a leading access unit) in a random access unit
called a media processing unit (MPU) can be transmitted
using a descriptor. For example, according to STD-B60 of
the Association of Radio Industries and Business (ARIB),
either (i) the PTS of the leading access unit of the MPU is
transferred or (ii) the DTS of the leading access unit of the
MPU and the DTS and the PTS of a subsequent access unit
are transferred, as control information for a program, using
an MPU timestamp descriptor or an MPU extended time-
stamp descriptor.

[0096] FIG. 11 illustrates an example of a syntax of an
MPU timestamp descriptor (MPU_Timestamp_Discriptor)
including HDR identification information 301. FIG. 12
illustrates an example of a syntax of an MPU extended
timestamp descriptor (MPU_Extended_Timestamp_Dis-
criptor) including HDR identification information 301.
[0097] As illustrated in FIG. 11 or FIG. 12, by extending
the MPU timestamp descriptor or the MPU extended time-
stamp descriptor, it is possible to add, to transmission signal
212 (reception signal 111), HDR identification information
301 (mpu_hdr_indicator) indicating whether the EOTF of
the access unit included in the MPU corresponds to the HDR
or the SDR. Note that when there are two or more EOTFs
corresponding to the HDR, e.g., when STD-B67 and
SMPTE ST2084 are both available, HDR identification
information 301 may include information for identifying the
type of the EOTF corresponding to the HDR. Furthermore,
a different descriptor may be used as long as the EOTF
identification information provided per MPU can be trans-
mitted.

[0098] When MPEG-2 TS is used as the multiplexing
scheme, the PTS or the DTS of the access unit may be
associated with the EOTF identification information by
extending 13818-1 AMD®6 (delivery of timeline for external
data). Alternatively, the EOTF identification information
provided per random access unit may be stored using a
descriptor in the same manner as the MMT, or, the EOTF
identification information provided per random access unit
may be signaled using header information of the PES or the
TS.

[0099] Insuch a manner, first transfer characteristics infor-
mation 113 is included in the control information that is
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included in transmission signal 212 (reception signal 111).
Here, the control information is provided per random access
unit. Note that the random access unit is a unit including a
plurality of access units (a plurality of frames) in which
random access is guaranteed.

[0100] First transfer characteristics information 113 may
be stored in information provided per program including a
plurality of MPUs, instead of being stored as information
provided per MPU such as the MPU timestamp descriptor.
According to the ARIB, the resolution, aspect ratio, frame
rate, etc., of a video stream are stored in a video component
descriptor that is information provided per program. Thus,
first transfer characteristics information 113 can also be
stored in the video component descriptor. However, since
information provided per program is periodically transmit-
ted, e.g., every 0.5 seconds or every 0.1 seconds, the
information cannot be updated per frame or per random
access unit in some cases. Therefore, in such cases, transfer
characteristics information that will be valid in the future is
stored, as well as currently-valid transfer characteristics
information.

[0101] FIG. 13 illustrates an example of a syntax of a
video component descriptor. Current_ EOTF (first informa-
tion) indicates a currently-valid EOTF (transfer function),
and EOTF_update_flag (second information) indicates
whether the EOTF will be switched in the future. That is to
say, BEOTF _update_flag (second information) indicates
whether or not the transfer function will be switched in the
program.

[0102] When EOTF_update_flag (second information)
indicates that the EOTF will be switched, the video com-
ponent descriptor includes new_EOTF (third information)
indicating a new EOTF to be switched to, and new_EOTF_
start_mpu_sequence_number (fourth information) indicat-
ing the sequence number of the MPU in which the new
EOTF will be valid. That is to say, new_EOTF_start_mpu_
sequence_number (fourth information) is information for
specifying a random access unit in which the EOTF will be
switched.

[0103] Note that when there is one type of HDR, it is only
necessary to indicate whether the EOTF corresponds to the
HDR or the SDR. That is to say, the field of new_EOTF may
be omitted because the new EOTF can be determined from
EOTF_update_flag only.

[0104] By transmitting the transfer characteristics in the
above-described manner, the video reception apparatus can
obtain the transfer characteristics of the access unit included
in the MPU, based only on the information about the
multiplexing layer (attribute information of multiplexed AV
data, and header information of a packet in which the AV
data is stored). Furthermore, with the seamless connection
according to the conventional ARIB, the PID of'a TS packet
storing a video stream or an asset ID (or a packet ID) of an
MMT packet is switched when an item such as the resolution
is switched. Such switching has disadvantages, e.g., it is
difficult to manage a system target decoder (STD) buffer in
packets having the same ID, or data supply from the
transmission side temporarily stops at the switching point.
These problems can be solved by adopting the present
technique.

[0105] Note that the present technique is also applicable to
the case of seamlessly switching a plurality of audio codecs.
[0106] The configuration of video reception apparatus
100A according to the present embodiment is different from
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that of Embodiment 2 in that a function is added to display
controller 104A in the configuration illustrated in FIG. 9.
[0107] First, prior to decoding video signal 112, demulti-
plexer 102 obtains the above-described transfer character-
istics (such as HDR identification information 301) from the
information about the multiplexing layer, and outputs, to
display controller 104 A, first transfer characteristics infor-
mation 113 for specifying the transfer characteristics
obtained.

[0108] Since video reception apparatus 100A can obtain
first transfer characteristics information 113 prior to decod-
ing video signal 112, first transfer characteristics informa-
tion 113 can be obtained before second transfer character-
istics information 115 timewise. Accordingly, it is possible
to extend the time between obtainment of the transfer
characteristics information by display controller 104A and
the actual control on video characteristics converter 106 and
display device 107 by display controller 104A. Especially
when the transfer characteristics are switched per access
unit, an increase in the frame rate places a greater restriction
on time if the transfer characteristics are obtained based on
the decoding result. Therefore, it is highly beneficial to
obtain the transfer characteristics from the multiplexing
layer in advance.

[0109] FIG. 14 is a flow chart of display control process-
ing performed by display controller 104A. The processing
illustrated in FIG. 14 is different from the processing illus-
trated in FIG. 10 in terms of Steps S121A and S124A.
[0110] In Step S121A, display controller 104A determines
whether first transfer characteristics information 113 is
updated in addition to second transfer characteristics infor-
mation 115. Furthermore, since the leading access unit of the
MPU is an intra coded frame, in Step S122, display con-
troller 104 A, when operating based on first transfer charac-
teristics information 113, operates based on (i) first transfer
characteristics information 113 corresponding to the
sequence number (mpu_sequence_number) of the same
MPU and (ii) the result of decoding the intra coded frame.
In Step S124A, display controller 104 A operates based on
first transfer characteristics information 113 or second trans-
fer characteristics information 115.

[0111] Note that although FIG. 14 illustrates the example
where first transfer characteristics information 113 and sec-
ond transfer characteristics information 115 are both used,
first transfer characteristics information 113 only may be
used instead.

[0112] FIG. 15 is a flow chart of video reception process-
ing performed by video reception apparatus 100A according
to the present embodiment. First, receiver 101 receives
reception signal 111 (S111). Next, demultiplexer 102 gen-
erates video signal 112 and obtains first transfer character-
istics information 113 by demultiplexing reception signal
111 (S112A).

[0113] Here, first transfer characteristics information 113
is information for specifying, per random access unit (per
MPU), a transfer function (OETF or EOTF) corresponding
to the luminance dynamic range of video data 114 (video
signal 112). For example, first transfer characteristics infor-
mation 113 is information for specifying, per random access
unit, the first transfer function corresponding to the first
luminance dynamic range (SDR) or the second transfer
function corresponding to the second luminance dynamic
range (HDR) wider than the first luminance dynamic range.
That is to say, first transfer characteristics information 113
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indicates whether video data 114 is SDR video data or HDR
video data. Moreover, when there is more than one method
for the HDR, first transfer characteristics information 113
may indicate the method of the HDR. That is to say, first
transfer characteristics information 113 indicates the lumi-
nance dynamic range of video data 114. For example, first
transfer characteristics information 113 indicates one of a
plurality of predetermined luminance dynamic ranges.
[0114] Next, video decoder 103 generates video data 114
by decoding video signal 112 (S113).

[0115] Next, display controller 104A controls the lumi-
nance dynamic range of display 105 according to first
transfer characteristics information 113. Specifically, display
controller 104A determines, per MPU, whether data in the
MPU corresponds to the HDR or the SDR, based on first
transfer characteristics information 113 (S114A). When the
data in the MPU corresponds to the HDR (YES in S114A),
display 105 displays video in the luminance dynamic range
of'the HDR (S115). When the data in the MPU corresponds
to the SDR (NO in S114A), display 105 displays video in the
luminance dynamic range of the SDR (S116).

[0116] With the above processing, video reception appa-
ratus 100A can control the luminance dynamic range of
display 105 per random access unit, and thus can display
more appropriate video. Further, since video reception appa-
ratus 100A can obtain the transfer characteristics prior to
decoding video signal 112 by using first transfer character-
istics information 113 included in the multiplexing layer, it
is possible to easily switch the transfer characteristics.
[0117] The configuration and operation of video transmis-
sion apparatus 200 that generates transmission signal 212
corresponding to reception signal 111 described above are
generally the same as those in Embodiment 1 described
above.

[0118] Specifically, in Step S202 illustrated in FIG. 7,
multiplexer 204 generates transmission signal 212 including
first transfer characteristics information 113.

[0119] In such a manner, video transmission apparatus 200
generates transmission signal 212 including the first transfer
characteristics information for specifying the transfer func-
tion per random access unit. With this, the video reception
apparatus that receives transmission signal 212 can control
the luminance dynamic range of the display per random
access unit, and thus can display more appropriate video.
Moreover, since first transfer characteristics information 113
is included in the multiplexing layer, the video reception
apparatus can easily switch the transfer characteristics.
[0120] Hereinafter, a variation of the present embodiment
will be described.

[0121] In the case where a video reception apparatus such
as a set top box (STB), a DVD device, or a Blu-ray
(registered trademark) device receives a system stream and
outputs a stream to a display device such as a TV, the video
reception apparatus and the display device are connected via
a communication protocol such as HDMI (registered trade-
mark). Here, with HDMI (registered trademark) etc., proto-
col re-authentication occurs when the resolution or the like
of the stream is switched.

[0122] Accordingly, if there is a possibility that the reso-
Iution will be switched, e.g., between 2K (e.g., 1920 pixelsx
1080 pixels) and 4K (e.g., 3840 pixelsx2160 pixels), the
video reception apparatus desirably outputs a video signal
compliant with the maximum resolution when starting the
reproduction. That is to say, if there is a mixture of 2K
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streams and 4K streams, the reception apparatus upconverts
the 2K streams into 4K streams and outputs the 4K streams,
even when the reproduction starts with the 2K streams. By
doing so, even when a signal is switched to a 4K signal
halfway through, the resolution maintains at 4K and switch-
ing of the resolution does not occur. For example, when the
switching occurs between the SDR at 2K and the HDR at
4K, the video reception apparatus converts a 2K stream for
the SDR into a 4K stream for the SDR, and outputs the 4K
stream for the SDR.

[0123] That is to say, the video signal (video data 114) has
a resolution that is a first resolution or a second resolution
higher than the first resolution. When the resolution of the
video signal switches between the first resolution and the
second resolution, video reception apparatus 100A converts
the video signal having the first resolution into the video
signal having the second resolution.

[0124] In the broadcasting, identification information
identifying the maximum resolution allowable in the broad-
casting service is indicated by, for example, a descriptor, and
thus, the video reception apparatus may operate in such a
manner that the signal output to HDMI (registered trade-
mark) has the maximum resolution constantly. For example,
in the case of the ultra high definition (UHD) service, the
maximum resolution is defined as 4K or 8K. When the
multiplexing scheme is the TS, the maximum resolution is
defined as 2K, whereas when the multiplexing scheme is the
MMT, the maximum resolution is defined as 4K. Accord-
ingly, the video reception apparatus may constantly convert
the video signal into a video signal having the maximum
resolution supporting the multiplexing scheme, and output
the video signal having the maximum resolution.

[0125] That is to say, when the resolution of the video
signal (video data 114) is lower than the maximum resolu-
tion defined by the broadcasting service for reception signal
111, video reception apparatus 100A converts the resolution
of the video signal into the maximum resolution.

Embodiment 4

[0126] In the present embodiment, the signal level of the
video signal is limited when the luminance dynamic range is
switched between the SDR and the HDR. This enables easier
switching of the luminance dynamic range by the video
reception apparatus.

[0127] First, interchangeable characteristics of STD-B67
corresponding to the HDR will be described. In terms of
device design, it is important to allow a certain length of
delay from when the transfer characteristics are obtained to
when video characteristics converter 106 and display device
107 are controlled. As an example where such a delay is
allowed, it has been described earlier that the switching of
the transfer characteristics is notified in advance using a
descriptor in a multiplexing layer.

[0128] However, even when the switching of the transfer
characteristics is notified in advance, it is necessary to
control video characteristics converter 106 and display
device 107 in synchronization with a frame that switches
from the SDR to the HDR or from the HDR to the SDR.
[0129] Meanwhile, when the luminance value of the SDR
(BT.2020, for example) at the electric signal level of 1.0 is
adjusted to a level on the order of 400% to 500% with
respect to 1200% for STD-B67 (HDR), the shape of a curve
showing a relationship between the electric signal level and
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the luminance of STD-B67 generally matches the shape of
a curve for the SDR at low luminance.

[0130] FIG. 16 illustrates an example of a curve showing
a relationship between the electric signal level and the
luminance of the HDR (STD-B67) and a curve showing a
relationship between the electric signal level and the lumi-
nance of the SDR (BT.2020) according to Embodiment 4. As
illustrated in FIG. 16, the HDR curve and the SDR curve
generally match each other in the low luminance range.
Thus, if the luminance range of the HDR video data con-
verted by STD-B67 is equivalent to the luminance range in
which the shapes of the above-described curves generally
match, even a display device that supports only the SDR can
reproduce video that does not give the viewer a feeling of
visual strangeness. That is to say, STD-B67 has the charac-
teristics of interchangeability between the SDR and the
HDR (interchangeable characteristics). Hereinafter, a range
of the electric signal level corresponding to the luminance
range in which the shape of the SDR curve and the shape of
the HDR (STD-B67) curve generally match each other is
referred to as an interchangeable region. In other words, as
illustrated in FIG. 16, the interchangeable region is a pre-
determined range of the electric signal level, and is a range
of the electric signal level lower than a predetermined limit
value.

[0131] For example, in FIG. 16, electric signal level A is
within the interchangeable region, and thus STD-B67 and
BT.2020 are equivalent in the luminance value. On the other
hand, the luminance value corresponding to electric signal
level B is nl for BT.2020 and n2 for STD-B67, which are
significantly different from each other. This results in a
problem that at the time of switching from the HDR to the
SDR, when, for example, there is a delay in the switching of
the transfer characteristics by the video reception apparatus
and SDR pixels outside the interchangeable region are thus
reproduced as HDR pixels in error, the pixels are reproduced
at an improperly high luminance value.

[0132] Hereinafter, a method for providing a transition
period in the switching of the transfer characteristics accord-
ing to the present embodiment will be described. By making
use of the above-described interchangeable characteristics, it
is possible to display video that does not give the viewer a
feeling of strangeness even when the video reception appa-
ratus does not switch the transfer characteristics in synchro-
nization with the frame.

[0133] First, with reference to FIG. 17, an operation
performed for switching from an SDR program to an HDR
program will be described. A certain time period at the end
of'the SDR program is set as a period of transition from the
SDR to the HDR (a transition period). In the transition
period, video data is generated using the electric signal level
within the interchangeable region. By doing so, regardless of
whether the control settings for the SDR display are used or
the control settings for the HDR display are used in the
transition period, video having a visually equivalent lumi-
nance is reproduced. It is thus possible to inhibit reproduc-
tion of video at an improperly high luminance in error.
[0134] The switching of the transfer characteristics can be
notified using the information included in the multiplexing
layer such as the video component descriptor illustrated in
FIG. 11 to FIG. 13. Here, given that the transition period is
T second(s) and a length of time allowed for the switching
of the transfer characteristics by the video reception appa-
ratus (a switching allowed time) is S second(s), a descriptor
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that notifies the switching of the transfer characteristics is
transmitted in a period of (T-S) second(s) from the start of
the transition period. By switching the display control within
S second(s) from obtainment of the descriptor, the video
reception apparatus can complete the switching of the dis-
play control before the HDR program starts.

[0135] In such a manner, by providing the transition
period and restricting the highest luminance of the image in
the transition period, and notifying the switching of the
transfer characteristics using the multiplexing layer, the
video reception apparatus can switch the display control
based only on the information included in the multiplexing
layer without having to analyze the video stream (video
signal 112).

[0136] Note that the transition period may be notified as
information for the video stream such as an SEI message,
even though analysis of the video stream is required.

[0137] Next, an operation performed for switching from
an HDR program to an SDR program will be described. In
this case, too, the transition period can be provided in the
same manner as in the operation performed for switching
from an SDR program to an HDR program described above.

[0138] Here, when HDR pixels outside the interchange-
able luminance range are reproduced as SDR pixels, the
pixels are reproduced at a luminance value lower than the
actual luminance value. Therefore, such reproduction in this
case is less likely to adversely affect the viewer in terms of
health etc. As such, as illustrated in FIG. 18, for the
switching from an HDR program to an SDR program, the
range of the electric signal level need not be limited to the
interchangeable region in the transition period.

[0139] Note that the above-described interchangeable
region is a predetermined range of the electric signal level,
and is a range of the electric signal level lower than a
predetermined limit value. For example, BBC Research &
Development White Paper WHP 283, July 2014 (NPL 2)
describes the characteristics of these SDR and HDR curves
(p. 9, FIG. 3, for example). That is to say, the lower limit
value of the interchangeable region is the electric signal
level of 0, that is, black.

[0140] Hereinafter, a video transmission apparatus and a
video reception apparatus that implement the above function
will be described. FIG. 19 is a block diagram of video
transmission apparatus 200B according to the present
embodiment. Video transmission apparatus 200B includes
generator 201B and transmitter 202. Generator 201B gen-
erates transmission signal 212B including, in a time series,
first video data having a first luminance dynamic range
(SDR) and second video data having a second luminance
dynamic range (HDR) wider than the first luminance
dynamic range (SDR). Generator 201B includes video data
generator 205, video coder 203, and multiplexer 204. Trans-
mitter 202 transmits transmission signal 212B.

[0141] FIG. 20 is a flow chart of video transmission
processing performed by video transmission apparatus
200B. First, video data generator 205 generates video data
213 (S204). At this time, video data generator 205, as
described above, limits the signal level corresponding to the
luminance value to a level within the interchangeable region
in the transition period provided for switching from one of
the first video data and the second video data to the other.
That is to say, video data generator 205 limits the signal level
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to a value lower than a predetermined limit value. The
transition period is a period immediately before the switch-
ing time, for example.

[0142] Furthermore, as described above, the signal level is
limited only when the luminance dynamic range is switched
from the SDR and the HDR, and the signal level need not be
limited when the luminance dynamic range is switched from
the HDR to the SDR. That is to say, the signal level
corresponding to the luminance value may be limited to a
value lower than the limit value in a first transition period
provided for switching from the first video data (SDR) to the
second video data (HDR), whereas the signal level corre-
sponding to the luminance value need not be limited to a
value lower than the limit value in a second transition period
provided for switching from the second video data (HDR) to
the first video data (SDR).

[0143] Next, video coder 203 generates video signal 211B
by coding video data 213 (S201). Next, multiplexer 204
generates transmission signal 212B by multiplexing video
signal 211B generated and an audio signal (S202). Then,
transmitter 202 transmits transmission signal 212B (S203).
[0144] As illustrated in FIG. 17 and FIG. 18, transmission
signal 212B includes first information (a switching notifying
descriptor) for notifying the switching of the luminance
dynamic range in a first period immediately after the start of
the transition period. For example, the first period is a period
of time from immediately after the start of the transition
period to a time preceding a switching time by a switching
allowed time that is a length of time allowed for the
switching of the luminance dynamic range by the video
reception apparatus that receives transmission signal 212B.
[0145] The first information (the switching notifying
descriptor) is transmitted using the multiplexing layer. That
is to say, multiplexer 204 generates transmission signal
212B including the first information (the switching notifying
descriptor) by multiplexing video signal 211B and an audio
signal. Transmission signal 212B may include second infor-
mation indicating the transition period.

[0146] FIG. 21 is a block diagram of video reception
apparatus 100B according to the present embodiment. Video
reception apparatus 100B receives reception signal 111B
that is transmission signal 212B generated by video trans-
mission apparatus 200B illustrated in FIG. 19. Note that the
basic configuration is the same as that of video reception
apparatus 100 illustrated in FIG. 1, but the function of
display controller 104B is different from that of display
controller 104.

[0147] FIG. 22 is a flow chart of video reception process-
ing performed by video reception apparatus 100B. First,
receiver 101 receives reception signal 111B including, in a
time series, first video data having a first luminance dynamic
range (SDR) and second video data having a second lumi-
nance dynamic range (HDR) wider than the first luminance
dynamic range (SDR) (S111). Here, as described above, in
reception signal 111B, the signal level corresponding to the
luminance value is limited to a value lower than a prede-
termined limit value in the transition period provided for
switching from one of the first video data and the second
video data to the other.

[0148] Next, demultiplexer 102 obtains video signal 112
by demultiplexing reception signal 111B that is multiplexed
from a video signal and an audio signal (S112). The multi-
plexing layer includes switching notifying descriptor 121
(the first information), and demultiplexer 102 obtains
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switching notifying descriptor 121. Here, switching notify-
ing descriptor 121 is information for notifying the switching
of the luminance dynamic range in the first period immedi-
ately after the start of the transition period.

[0149] When switching notifying descriptor 121 is
received (YES in S114B), display controller 104B switches
the luminance dynamic range of display 105 during the
switching allowed time that starts when switching notifying
descriptor 121 is obtained (S115B). Here, the switching
allowed time is a length of time allowed for the switching of
the luminance dynamic range.

[0150] Note that although not illustrated, video decoder
103 obtains video data 114 by decoding video signal 112 in
parallel with the processing in Steps S114B and S115B.
Display 105 displays video data 114 in the currently-set
luminance dynamic range.

[0151] As described above, in the present embodiment, the
signal level of video data is limited to a value lower than the
limit value in the transition period provided for switching to
video data having a different luminance dynamic range.
With this, the video reception apparatus need not change the
luminance dynamic range of the display on a per-frame
basis, for example, and it is only necessary to change the
luminance dynamic range of the display in the transition
period. Thus, the video reception apparatus can easily con-
trol the switching of the luminance dynamic range.

[0152] Hereinbefore, the video reception apparatus and
the video transmission apparatus according to embodiments
of the present disclosure have been described; however, the
present disclosure is not limited to these embodiments.
[0153] Moreover, each of processing members included in
the video reception apparatus and the video transmission
apparatus according to the above embodiments are typically
implemented as LSI which is an integrated circuit. These
may be implemented in a single chip individually, or in a
single chip that includes some or all of them.

[0154] Moreover, the method of circuit integration is not
limited to LSI. Integration may be implemented with a
specialized circuit or a general purpose processor. It is also
acceptable to use: a field programmable gate array (FPGA)
that is programmable after the LSI is manufactured; and a
reconfigurable processor that allows reconfiguration of the
connections and settings of the inner circuit cells of the L.SI
circuit.

[0155] Further, in each embodiment described above, each
structural element may be implemented by dedicated hard-
ware or by execution of a software program appropriate for
the structural element. Each structural element may also be
implemented by reading and execution, by a program
executing unit such as a central processing unit (CPU) or a
processor, of a software program recorded on a recording
medium such as a hard disk or semiconductor memory.
[0156] Furthermore, the present disclosure may be imple-
mented as a video reception method performed by a video
reception apparatus or as a video transmission method
performed by a video transmission apparatus.

[0157] The division of the functional blocks in the block
diagrams is a mere example. A plurality of functional blocks
may be implemented as one functional block, or one func-
tional block may be divided into a plurality of blocks, or a
part of the functions may be transferred to another functional
block. Moreover, the functions of a plurality of functional
blocks having similar functions may be performed by single
hardware or software in parallel or by time division.
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[0158] Furthermore, since the processing order of the
steps in each flow chart is one example given for specifically
describing the present disclosure, other processing orders
may be adopted. In addition, a part of the steps may be
performed simultaneously (in parallel) with another step.
[0159] Hereinbefore, a video reception apparatus and a
video transmission apparatus according to one or more
aspects have been described based on embodiments; how-
ever, the present disclosure is not limited to these embodi-
ments. Various modifications to these embodiments that are
conceivable to those skilled in the art, as well as embodi-
ments resulting from combinations of structural elements of
different embodiments may be included within the scope of
one or more aspects, as long as such modifications and
embodiments do not depart from the essence of the present
disclosure.

[0160] Although only some exemplary embodiments of
the present disclosure have been described in detail above,
those skilled in the art will readily appreciate that many
modifications are possible in the exemplary embodiments
without materially departing from the novel teachings and
advantages of the present disclosure. Accordingly, all such
modifications are intended to be included within the scope of
the present disclosure.

INDUSTRIAL APPLICABILITY

[0161] The present disclosure is applicable to a video
reception apparatus such as a TV, and a video transmission
apparatus.
1-13. (canceled)
14. A video transmission method comprising:
generating a transmission signal including, in a time
series, a first video having a first luminance dynamic
range and a second video having a second luminance
dynamic range wider than the first luminance dynamic
range, the first video and the second video being to be
decoded according to first transfer characteristics and
second transfer characteristics, respectively; and
transmitting the transmission signal generated, wherein
a first signal level of the first video converted according
to the first transfer characteristics is substantially the
same as a second signal level of the second video
converted according to the second transfer character-
istics in a transition period in which a played video is
switched from one of the first video and the second
video to the other of the first video and the second
video.
15. A video reception method comprising:
receiving a reception signal including, in a time series, a
first video having a first luminance dynamic range and
a second video having a second luminance dynamic
range wider than the first luminance dynamic range;
and
decoding the first video and the second video according to
first transfer characteristics and second transfer char-
acteristics, respectively, wherein
a first signal level of the first video converted according
to the first transfer characteristics is substantially the
same as a second signal level of the second video
converted according to the second transfer character-
istics in a transition period in which a played video is
switched from one of the first video and the second
video to the other of the first video and the second
video.



US 2022/0086510 Al Mar. 17, 2022
11

16. A video reception apparatus comprising:

a receiver that receives a reception signal including, in a
time series, a first video having a first luminance
dynamic range and a second video having a second
luminance dynamic range wider than the first lumi-
nance dynamic range; and

a decoder that decodes the first video and the second video
according to first transfer characteristics and second
transfer characteristics, respectively, wherein

a first signal level of the first video converted according
to the first transfer characteristics is substantially the
same as a second signal level of the second video
converted according to the second transfer character-
istics in a transition period in which a played video is
switched from one of the first video and the second
video to the other of the first video and the second
video.



