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DESCRIPTION
ENCODING DEVICE, ENCODING METHOD, SENDING DEVICE, SENDING
METHOD, RECEIVING DEVICE, RECEIVING METHOD, AND PROGRAM

TECHNICAL FIELD
[0001]

The present invention relates to an encoding device,
an encoding method, a sending device, a sending method, a
receiving device, a receiving method, and a program. More
specifically, the present invention relates to an encoding
device or the 1like that encodes dynamic range conversion image

data.

BACKGROUND ART
[0002]

In recent years, a high dynamic range display device
having a maximum luminance of more than 1000 cd/m2 has been
put to practical use owing to advances in technology.
[0003]

Such a display method can be considered that a high
dynamic range image is converted into a standard dynamic range
image and transmitted to a display device together with
conversion information via a transmission line, and the
standard dynamic range image is converted into a dynamic range
adapted to a maximum luminance of the display device based
on the transmitted conversion information. For example,
Patent Document 1 has proposeda systemof recodinghighdynamic

range image data and a process therefor.
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[0004]
Patent Document 1: Japanese Patent Application

Laid-Open No. 2005-352482

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]

After a conversion of a dynamic range, not all the items
of conversion information required for a dynamic range
conversion can be transmitted due to a restriction on a
transmission rate of a transmission line, and the conversion
into an image intended by a producer might not be sufficiently
performed. In addition, due to a restriction on arithmetic
capacity of a device that performs a dynamic range conversion
process, not all the transmitted items of conversion
information required for the dynamic range conversion can be
used, and similarly, the conversion into an image intended
by a producer might not be sufficiently performed.

[0006]

Thepresent technologyallows aconversion fromadynamic

range conversion image into a desired image to be performed

in a favorable manner.

SOLUTIONS TO PROBLEMS
[0007]

A concept of the present technology is anencodingdevice
including:

a setting unit configured to set a plurality of items
of knee position information about a conversion from a first
dynamic range image into a second dynamic range image;

an encoding unit configured to encode the second dynamic
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range image to generate encoded data;

a determination unit configured to determine priority
order of the plurality of items of knee position information;
and

an adding unit configured to add the plurality of items
of knee position information to the encoded data of the second
dynamic range image, with the priority order given to the
plurality of items of knee position information.

[0008]

In the present technology, the plurality of items of
knee position information about the conversion from the first
dynamic range image into the second dynamic range image is
set by the setting unit. The second dynamic range image is
encoded and the encoded data are generated by the encoding
unit. The priority order of the items of knee position
information is determined by the determination unit. For
example, the determination unit may determine the priority
order of the plurality of items of knee position information
on the basis of a compression/extension rate of a knee position
indicated by each of the plurality of items of knee position
information.

[0009]

By the adding unit, the plurality of items of knee
position information is added to the encoded data of the second
dynamic range image, with the priority order given to the
pluralityof items of kneepositioninformation. Forexample,
the priority order may be given to the plurality of items of
knee position information in such a manner that an array is
arranged in the priority order. 1In addition, alternatively,
for example, the priority order may be given to the plurality

of items of knee position information in such a manner that
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information indicating a priority relation of the plurality
of items of knee position information is added.
[0010]

As described above, in the present technology, the
plurality of items of knee position information about the
conversion is added to the encoded image data of the second
dynamic range image obtained fromthe first dynamic range image,
with the priority order given to the plurality of items of
knee position information. Therefore, for example, even when
not all the items of knee position information can be
transmitted, or even when not all the items of knee position
information can be used, a dynamic range conversion image can
be easily converted into a desired image.

[0011]

In other words, when not all the items of knee position
information can be transmitted due to a restriction on a
transmission rate of a transmission line, an item of knee
position information having high priority order can be easily
and selectively transmitted on the basis of the priority order
information. In addition, when not all the items of knee
position information can be used due to a restriction on
arithmetic capacity of a device that performs a dynamic range
conversionprocess, anitemof kneepositioninformationhaving
high priority order can be easily and selectively used on the
basis of the priority order information.

[0012]

Note that the present technology may further include,
for example, a storage processing unit configured to store,
in a storage medium, the encoded data of the second dynamic
range image to which the plurality of items of knee position

information has been added.



10

15

20

25

30

[0013]

In addition, another concept of the present technology
is a sending device including:

adatasendingunitconfiguredtosenduncompressed image
data of a second dynamic range image to an external device
via a transmission line; and

an information sending unit configured to send, to the
external device via the transmission line, knee position
information about a conversion froma first dynamic range image
into the second dynamic range image, with the knee position
information limited to the number of knee positions which the
external device is capable of dealing with.

[0014]

In the present technology, the uncompressed image data
of the second dynamic range image are sent by the data sending
unit to the external device via the transmission line. For
example, the data sending unit may send the uncompressed image
data to the external device via the transmission line by means
of a differential signal.

[0015]

By the information sending unit, the knee position
information about the conversion from the first dynamic range
image intothe seconddynamic range image is sent totheexternal
device via the transmission line, with the knee position
information limited to the number of knee positions which the
external device is capable of dealing with. For example, the
information sending unit may send, to the external device,
a plurality of items of knee position information of the
uncompressed image data that are sent by the data sending unit
by inserting the plurality of items of knee position

information in a blanking interval of the uncompressed image
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data.
[0016]

In addition, for example, an information receiving unit
configured to receive, from the external device, information
of the number of knee positions which the external device is
capable of dealingwithmay further be included. Inaddition,
for example, a data acquisition unit configured to acquire
encoded data of the second dynamic range image to which the
pluralityof items of kneepositioninformation has been added,
with priority order given to the plurality of items of knee
position information; a decoding unit configured to decode
the encoded data of the second dynamic range image to obtain
the uncompressed image data of the second dynamic range image;
and an information selecting unit configured to select, from
among the plurality of items of knee position information on
the basis of the priority order, the item of knee position
information, the number of which is equivalent to the number
of knee positions which the external device is capable of
dealing with, may further be included.

[0017]

As described above, in the present technology, the knee
position information about the conversion from the first
dynamic range image into the second dynamic range image is
sent to the external device, with the kneepositioninformation
limited to the number of knee positions which the external
device is capable of dealing with. In the external device,
therefore, the item of knee position information, the number
of which is equivalent to the number which the external device
itselfiscapableofdealingwith, canbe received, andadynamic
range conversion image can be easily converted into a desired

image without a process of selecting the item of knee position
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information to be used.
[0018]

In addition, another concept of the present technology
is a receiving device including:

an image data receiving unit configured to receive
uncompressed image data of a second dynamic range image from
an external device via a transmission line;

an information receiving unit configured to receive,
from the external device via the transmission line, a
predetermined number of items of knee position information
about a conversion from a first dynamic range image into the
second dynamic range image;

a conversion processing unit configured to perform, on
the uncompressed image data of the second dynamic range image,
a conversion process that is based on the predetermined number
of items of knee position information to obtain uncompressed
image data of a predetermined dynamic range image ; and

an information sending unit configured to send, to the
external device via the transmission line, information of the
number of knee positions which the receiving device itself
is capable of dealing with.

[0019]

In the present technology, the uncompressed image data
of the second dynamic range image are received by the data
receiving unit from the external device via the transmission
line. For example, the data receiving unit may receive the
uncompressed image data from the external device via the
transmission line by means of a differential signal.
[0020]

By the information receiving unit, the predetermined

number of items of knee position information about the
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conversion from the first dynamic range image into the second
dynamic range image is received from the external device via
the transmission line. For example, the information
receivingunitmayextractapluralityofitemsof kneeposition
information of the uncompressed image data received by the
data receiving unit from a blanking interval of the
uncompressed image data.

[0021]

The information of the number of knee positions which
the receiving device itself is capable of dealing with is sent
by the information sending unit to the external device via
the transmissionline. Forexample, a storageunit configured
to store the information of the number of knee positions may
further be included, and the information sending unit may
acquire andsendtheinformationof the number of kneepositions
from the storage unit.

[0022]

As described above, in the present technology, the
predetermined number of items of knee position information
about the conversion from the first dynamic range image into
the second dynamic range image is received from the external
device, the conversion process that is based on the knee
position information is performed on the uncompressed image
data of the second dynamic range image, and the information
of the number of knee positions which the receiving device
itselfiscapableofdealingwithissent totheexternal device.
Therefore, the item of knee position information, the number
of which isequivalent to the number which the receiving device
itself is capable of dealing with, can be received from the
external device, and a dynamic range conversion image can be

easily converted into a desired image without a process of
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selecting the item of knee position information to be used.

EFFECTS OF THE INVENTION
[0023]

According to the present technology, a conversion from
a dynamic range conversion image into a desired image can be
performed in a favorable manner. Note that the effects
described in the present description are only examples, and
the effects of the present invention are not limited to these

effects. Additional effects may also be obtained.

BRIEF DESCRIPTION OF DRAWINGS
[0024]

Fig. 1 is a block diagram illustrating an exemplary
configuration of an AV system as an embodiment.

Fig. 2 is a diagram explaining schematic dynamic range
conversion information generated by an encoding device.

Fig. 3 is a diagram explaining knee extension.

Fig. 4 is a diagram explaining a method of determining
priority order of items of knee position information.

Fig. 5 is a block diagram illustrating an exemplary
configuration of an HDMI sending unit of a BD player and an
HDMI receiving unit of a television receiver.

Fig. 6 is a diagram illustrating various periods of
transmission data used when image data of 1920 pixels wide
x 1080 lines long are transmitted through TMDS channels #0,
#1, and #2.

Fig. 7 is a block diagram illustrating an exemplary
detailed configuration of a digital camera.

Fig. 8 is a block diagram illustrating an exemplary

configuration of the BD player.
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Fig. 9 is a block diagram illustrating an exemplary
configuration of the television receiver.

Fig. 10 is a diagram illustrating an exemplary data
structure of E-EDID stored in the television receiver.

Fig. 11 is a diagram illustrating an exemplary data
structure of a vender specific region of the E-EDID.

Fig. 12 is a diagram illustrating an exemplary data
structure (1) of the dynamic range conversion information
transmitted by a vendor specific InfoFrame packet.

Fig. 13 is a diagram illustrating an exemplary data
structure (2) of the dynamic range conversion information
transmitted by the vendor specific InfoFrame packet.

Fig. 14 is a diagram illustrating an exemplary data
structure of the dynamic range conversion information
transmitted by a dynamic range InfoFrame packet.

Fig. 15 is a flowchart explaining a process of
determining the priority order of the items of knee position
information performed by the encoding device.

Fig. 16 isa flowchart illustrating an exemplary process
performed by the BD player at the time of connection of the

television receiver.

MODE FOR CARRYING OUT THE INVENTION
[0025]

Hereinafter, a mode for carrying out the invention
(hereinafterreferredtoasan“embodiment”) willbedescribed.
Note that the description will be provided in the following
order:

1. EMBODIMENT

2. VARIATION
[0026]
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<1. EMBODIMENT>

[EXEMPLARY CONFIGURATION OF AV SYSTEM]

Fig. 1 is a diagram illustrating an exemplary
configurationofanaudiovisual (AV) system10asanembodiment.
The AV system 10 has a digital camera 11 serving as an imaging
device for a high dynamic range image, a Blu-ray Disc (BD)
player 12 serving as an HDMI source device, and a television
receiver 13 servingas an HDMI sink device. Thedigital camera
11 and the BD player 12 exchange a high dynamic range image
via a storage medium 14 such as, for example, a BD disc and
a memory card. The BD player 12 and the television receiver
13 are coupled to each other via an HDMI cable 15 serving as
a transmission line.

[0027]

The digital camera 11 has an imaging unit 1lla, a
conversionunit 11b, a settingunit 11c, an encoding unit 11d,
and a storage processing unit 11f. The imaging unit 1la
captures a first dynamic range image. The conversion unit
llbconverts the first dynamic range image into a seconddynamic
range image. The setting unit llc supplies conversion
informationthat isusedintheencodingunitlld. Theencoding
unit 11d encodes the second dynamic range image converted by
the conversion unit 11lb. The storage processing unit 11f
stores image data encoded by the storage medium 14.

[0028]

The settingunit 11c sets a sequence parameter set (SPS),
a picture parameter set (PPS), video usability information
(VUI), and supplemental enhancement information (SEI) or the
like. 1In addition, the setting unit 1lc also sets, as the
SEI, knee functioninfo SEI (knee function info SEI) including

conversion information in response to an instruction by a
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producer or the like. The setting unit 1lc supplies, to the
encoding unit 11d, a parameter set such as the SPS, the PPS,
the VUI, and the SEI that have been set.

[0029]

The BD player 12 has a decoding unit 12d, an information
sending unit 12e, an HDMI terminal 12a, and an information
receiving unit 12f. The decoding unit 12d reads encoded data
from the storage medium 14 and decodes the encoded data into
an uncompressed image. The information sending unit 12e
acquires conversion information of a high dynamic range image
from the data decoded by the decoding unit 12d, and sends the
conversion information to the television receiver 13 via the
HDMI cable 15. An HDMI sending unit (HDMITX) 12b and a high
speed bus interface (high speed bus I/F) 12c are connected
to the HDMI terminal 12a. The information receiving unit 12f
receives information of the number of knee positions which
the television receiver 13 can deal with sent from the
television receiver 13.

[0030]

One end of the HDMI cable 15 is connected to the HDMI
terminal 12a of the BD player 12, and the other end of the
HDMI cable 15 is connected to an HDMI terminal 13a of the
television receiver 13.

[0031]

The television receiver 13 has the HDMI terminal 13a,
an information receiving unit 13e, a conversion unit 13d, an
information sending unit 13f, and a storage unit 13g. An HDMI
receiving unit (HDMIRX) 13b and a high speed bus interface
(high speed bus I/F) 13c are connected to the HDMI terminal
13a. The information receiving unit 13e receives conversion

information of an uncompressed image sent from the BD player
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12. The conversion unit 13d converts a dynamic range of an
uncompressed image received by the HDMI receiving unit 13Db
based on received conversion information. The information
sending unit 13f sends, to the BD player 12, information of
the number of knee positions which the television receiver
13 can deal with. The storage unit 13g stores information
of the number of knee positions.

[0032]

“EXAMPLE OF SYNTAX OF KNEE FUNCTION INFO SEI”

Currently, for the purpose of improving encoding
efficiency, standardization of an encoding systemcalled high
efficiency video coding (HEVC) has been advanced by Joint
Collaboration Team-Video Coding (JCTVC) that is a joint
standardization organization of ITU-T and ISO/IEC. As their
proposal for the standardization, knee function info SEI
(knee function info SEI) has been proposed as
compression/extension conversion information of a high
dynamic range image.

[0033]

Fig. 2 is a diagram illustrating an example of syntax
of the knee function info SEI. In the knee function info SEI,
a knee conversion ID (knee function id) and a knee conversion
cancellation flag (knee function cancel flag) are set. The
knee conversion ID is an ID unique to a purpose of a knee
conversion that is knee compression or knee extension. In
addition, the knee conversion cancellation flag is a flag
representing whether continuity of the most recent knee
function info SEI is to be cancelled. The knee conversion
cancellation flag is set to a high level “1” when continuity
of the preceding knee function info SEI is to be cancelled,

and set to a low level “0” when it is not to be cancelled.
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[0034]

In addition, when the knee conversion cancellation flag
is the low level “0”, dynamic range conversion information
is set in the knee function info SEI. For the dynamic range
conversion information, a persistence flag
(knee function persistence flag), a compression/extension
flag (mapping flag), input image dynamic range information
(input d range), input image displaying display maximum
luminance information (input disp luminance), output image
dynamic range information (output d range), output
displaying display maximum luminance information
(output disp luminace), and knee position number information
(num_ knee point minusl) are set. Then, before-conversion
positioninformation (input knee point) andafter-conversion
positioninformation (output knee point) areset for eachknee
position.

[0035]

The persistence flagindicates whether the knee function
info SETI sent one time is valid after that or valid only once.
The persistence flag is set to a low level “0” when the knee
function info SEI is valid only for a picture to which the
knee function info SEI has been added. The persistence flag
is set to a high level “1” when the knee function info SEI
is valid until a stream is switched or new knee function info
SEI arrives.

[0036]

The compression/extension flag is a flag representing
whether the knee conversion is the knee compression.
Specifically, in a case where the number of knee positions
is one, the knee conversion can be determined to be the knee

extension when the before-conversion position information is
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equal to or greater than the after-conversion position
information, and the knee conversion can be determined to be
the knee compression when the before-conversion position
information is less than the after-conversion position
information.

[0037]

However, in a case where the number of knee positions
is plural, it cannot be accurately determined whether the knee
conversion is the knee extension or the knee compression based
on the magnitude relation between the before-conversion
position information and the after-conversion position
information. 1In this case, therefore, a compression flag is
set. Note that the compression flag may be set even when the
number of knee points is one. The compression flag is set
to a high level “1” when the knee conversion is the knee
compression, andsettoalowlevel “0” when the knee compression
is the knee extension.

[0038]

The knee position number is a value obtained by
subtracting one from the number of knee positions. Note that
order i in which the before-conversion position information
and the after-conversion position information of the knee
position are set (i is an integer equal to or greater than
zero) 1s ascending order of the before-conversion position
information.

[0039]

The before-conversion position information
(input knee point) 1is information representing a knee
positionofan image tobeencodedbeforeconversioninadynamic
range conversion. The before-conversion position

information is apermillage of the knee position obtained when
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a maximum value of a luminance of the image to be encoded is
assumed to be 1000 permil. The knee position is a luminance
otherthanzeroofastartpointofarangeof luminance subjected
to the knee conversion at the same conversion rate within a
dynamic range of the luminance of the image to be encoded.
[0040]

The after-conversion position information
(output knee point) is information representingastartpoint
of a range of luminance, in an image converted in the dynamic
range conversion, corresponding to the range of the luminance
having the start point at the knee position and subjected to
the knee conversion. Morespecifically, theafter-conversion
position information is a permillage of the luminance of the
converted image corresponding to a knee point obtained when
a maximum value of the luminance of the converted image is
assumed to be 1000 permil.

[0041]

Fig. 3 is a diagram illustrating an example in which
the first dynamic range image to be encoded is a high dynamic
range image. Aconversionimagedesiredbyauser is the second
dynamic range image obtained after 0 to 40%, 40 to 100%, 100
to 180%, and 180 to 400% of a luminance of the high dynamic
range image are subjected to the knee conversion into 0 to
60%, 60 to 80%, 80 to 90%, and 90 to 100%.

[0042]

In this case, for the knee function info SEI, 100 is
set as the before-conversion position information
(input knee point [0]) of a first knee position, and 600 is
set as the after-conversion position information
(output knee point [0]). As the before-conversion position

information (input knee point [1]) of a second knee position,
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250 is set, and 800 is set as the after-conversion position
information (output knee point [1]). As the
before-conversion position information (input knee point
[2]) of a third knee position, 450 is set, and 900 is set as
theafter-conversionpositioninformation (output knee point
[21) .

[0043]

In addition, in the example of Fig. 3, other parameters
of the knee function info SEI are assumed such that the input
image dynamic range information (input d range) is 4000, the
input image displaying display maximum luminance information
(input disp luminance) is 800 (cd/m2), and the compression
flag (mapping flag) is 1.

[0044]

Therefore, the television receiver 13 recognizes that
first to third luminances “output knee point” are 60%, 80%,
and 90%, respectively. 1In addition, the television receiver
13 also recognize that a maximum value of the luminance of
the image to be encoded is 400% based on the input image dynamic
range information.

[0045]

Then, the television receiver 13 connects the knee
positions in setting order, thereby subjecting 0 to 40%, 40
to 100%, 100 to 180%, and 180 to 400% of the luminance of the
high dynamic range image obtained as the result of the decoding
to the knee conversion into 0 to 60%, 60 to 80%, 80 to 90%,
and 90 to 100%. As a result, the television receiver 13 can
convert the high dynamic range image obtained as the result
of the decoding into the desired second dynamic range image.
[0046]

As described above, when a plurality of knee positions
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is set, the conversion rate can be set more minutely than that
set when one knee position is set. Therefore, the knee
conversion can be performed with higher accuracy. Depending
on the transmission line, however, if there is no transmission
capacity that allows a plurality of items of knee position
information to be transmitted at one time, not all the items
of knee position information might be transmitted when the
settingisperformedinorderof thebefore-conversionposition
as mentioned above.

[0047]

The present technology proposes a system and method for
calculating and obtaining the priority order of the items of
knee position information and setting the items of knee
position information in this order when the items of knee
position information are transmitted via a transmission line
having a limited transmission capacity.

[0048]

Fig. 4isadiagramillustrating an example of the system
and method for determining the priority order. A diagonal
line is drawn from the origin (0, 0) of a conversion curve
graph to a point (1000, 1000). A perpendicular line is drawn
down to the diagonal line from each knee position. A length
of each perpendicular line is calculated, and the priority
order isdetermined tobe high indescending order of the value.
In Fig. 4, the length of each perpendicular line is long in
orderofd [2] >d [1] >d [3], andthebefore-conversionposition
information and the after-conversion position information of
the knee function info SEI can be described in order of (250,
800), (100, 600), and (450, 900). 1In this case, the priority
order of the plurality of items of knee position information

is determined on the basis of a compression/extension rate
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of the knee position indicated by each of the plurality of
items of knee position information.
[0049]

If at least one item of knee position information is
acquired using this system and method, an approximate curve
can be estimated although there is some error.

[0050]

“EXEMPLARY CONFIGURATION OF HDMI TRANSMISSION LINE”

Fig. 5 is a diagram illustrating an exemplary
configuration of the HDMI sending unit 12b of the BD player
12 and the HDMI receiving unit 13b of the television receiver
13 in the AV system 10 of Fig. 1. In a valid image period
21 (hereinafter appropriately referred to as an “active video
period”) (refer to Fig. 6) obtained by removing a horizontal
blanking period 22 and a vertical blanking period 23 from a
period from one vertical synchronizing signal to the next
vertical synchronizing signal, the HDMI sendingunit 12b sends
a differential signal corresponding to pixel data of an image
of one uncompressed screen to the HDMI receiving unit 13b in
one direction through a plurality of channels. In addition,
in the horizontal blanking period 22 or the vertical blanking
period 23, the HDMI sendingunit 12b sendsadifferential signal
corresponding to at least audio data accompanying the image,
control data, and other auxiliary data or the 1like to the HDMI
receiving unit 13b in the one direction through the plurality
of channels.

[0051]

In other words, the HDMI sending unit 12b has an HDMI
transmitter 31. For example, the transmitter 31 converts the
pixel data of the uncompressed image into the corresponding

differential signal, and serially transmits the differential
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signal to the HDMI receiving unit 13b in the one direction
through the plurality of channels, that is, three transition
minimized differential signaling (TMDS) channels #0, #1, and
#2.

[0052]

In addition, the transmitter 31 also converts the audio
dataaccompanying theuncompressed image, and requiredcontrol
dataandotherauxiliarydataor thelike intothe corresponding
differential signal, and serially transmits the differential
signal to the HDMI receiving unit 13b in the one direction
through the three TMDS channels #0, #1, and #2.

[0053]

In the active video period 21 (refer to Fig. 6), the HDMI
receiving unit 13b receives the differential signal
corresponding to the pixel data sent from the HDMI sending
unit 12bintheonedirectionthroughthepluralityof channels.
In addition, in the horizontal blanking period 22 (refer to
Fig. 6) or the vertical blanking period 23 (refer to Fig. 6),
the HDMI receiving unit 13b receives the differential signal
corresponding to the audio data and the control data sent from
the HDMI sending unit 12b in the one direction through the
plurality of channels.

[0054]

A transmission channel of an HDMI system having the HDMI
source sendingunit 12band the HDMI receivingunit 13bincludes
the three TMDS channels #0 to #2 serving as transmission
channels for transmitting the pixel data and the audio data,
and a TMDS clock channel serving as a transmission channel
fortransmittingapixel clock. Inaddition, the transmission
channel further includes transmission channels called a

display data channel (DDC) 33 and a consumer electronics
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control (CEC) line 34.
[0055]

The DDC 33 includes two signal lines contained in the
HDMI cable 15, and is used when the HDMI sending unit 12b reads
enhanced extended display identification data (E-EDID) from
the HDMI receiving unit 13b coupled via the HDMI cable 15.
Specifically, the HDMI receiving unit 13b has, in addition
to an HDMI receiver 32, an EDID read only memory (ROM) that
stores the E-EDID, i.e., performance information about
performance (configuration and capability) of the HDMI
receiving unit 13b itself.

[0056]

The HDMI sending unit 12b reads the E-EDID of the HDMI
receiving unit 13b from the HDMI receiving unit 13b coupled
via the HDMI cable 15 through the DDC 33. Then, the HDMI sending
unit 12b recognizes, based on the E-EDID, setting of the
performance of the HDMI receivingunit 13b, that is, forexample,
an image format (profile) which an electronic device having
the HDMI receiving unit 13b supports, such as, for example,
RGB, YCbCr 4:4:4, and YCbCr 4:2:2.

[0057]

The CEC line 34 includes one signal line contained in
the HDMI cable 15, andisusedwhenbidirectional communication
of controlling data is performed between the HDMI sending unit
12b and the HDMI receiving unit 13b. In addition, the HDMI
cable 15 also includes an HPD line 35 connected to a pin called
hot plug detect (HPD).

[0058]

Using the HPD line 35, the source device can detect

connection of the sink device by means of a DC bias potential.

In this case, in terms of the source device, the HPD line 35
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has a function to receive a notification of a connection state
from the sink device by means of the DC bias potential.
Meanwhile, in terms of the sink device, the HPD line has a
function to notify the source device of the connection state
by means of the DC bias potential.

[0059]

Inaddition, the HDMI cable 15alsoincludesaline (power
source line) 36 that isused for supplying power from the source
device to the sink device. Furthermore, the HDMI cable 15
further includes a reserve line 37. The HPD line 35 and the
reserve line 37 are sometimes used to constitute a pair of
differential transmission lines, which is used as a
bidirectional communication channel.

[0060]

Fig. 6 is a diagram illustrating various periods of
transmission data used when image data of 1920 pixels wide
x 1080 lines long are transmitted through the TMDS channels.
Inavideo field for transferringthe transmission data through
the three HDMI TMDS channels, three kinds of periods, that
is, a video data period 24, a data island period 25, and a
control period 26, exist in accordance with a kind of the
transmission data.

[0061]

Avideofieldperiodisaperiodfromarisingedge (active
edge) of a certain vertical synchronizing signal to a rising
edge of the next vertical synchronizing signal. The video
field period can be separated into the horizontal blanking
interval 22 (horizontal blanking), the vertical blanking
interval 23 (vertical blanking), and the valid pixel period
21 (active video) that is a period obtained by removing the

horizontal blanking interval and the vertical blanking
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interval from the video field period.
[0062]

The video data period 24 is assigned to the valid pixel
period 21. In the video data period 24, data of valid pixels
(active pixels) of 1920 pixels x 1080 lines constituting the
image data of the uncompressed one screen are transmitted.
The data islandperiod 25 and the control period 26 are assigned
to the horizontal blanking interval 22 and the vertical
blanking interval 23. In the data island period 25 and the
control period 26, auxiliary data are transmitted.

[0063]

In other words, the data island period 25 is assigned
toapartofthehorizontalblankinginterval 22 andthevertical
blanking interval 23. Inthedata islandperiod?25, auxiliary
data which are not related to control, e.g., a packet of audio
data or the like, are transmitted. The control period 26 is
assigned to the other part of the horizontal blanking interval
22 andtheverticalblankinginterval 23. Inthecontrolperiod
26, auxiliary data which are related to control, e.g., a
vertical synchronizing signal, a horizontal synchronizing
signal, and a control packet or the like, are transmitted.
[0064]

[EXEMPLARY CONFIGURATION OF DIGITAL CAMERA]

Fig. 7 is a diagram illustrating an exemplary detailed
configuration of the digital camera 11. The digital camera
11 has an imager 121, an imager driver 122, an imaging signal
processing circuit 123, a camera control CPU 124, astill image
signal processingcircuit 125, amotionimage signal processing
circuit 126, a recording/reproducingunit 128, and a recording
medium 129.

[0065]
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In addition, the digital camera 11 also has a system
control CPU 130, a flashROM 131, an SDRAM 132, a user operation
unit 133, amicrophone 134, an audio signal processing circuit
135, a graphic generating circuit 141, a panel drive circuit
136, a display panel 137, a display control unit 142, and a
power source unit 143.

[0066]

The imager 121 includes, for example, a CMOS image sensor
or a CCD image sensor. The imager driver 122 drives the imager
121. The imaging signal processing circuit 123 processes an
imaging signal obtained by the imager 121 and generates image
data (captured image data) corresponding to an object. The
camera control CPU 124 controls operation of each of the imager
driver 122 and the imaging signal processingcircuit 123. Note
that although the illustrated example includes the camera
control CPU 124 as well as the system control CPU 130, the
camera control CPU 124 and the system control CPU 130 may be
contained in a single chip or configured as a plurality of
cores.

[0067]

When a still image is captured, the still image signal
processing circuit 125 subjects the image data obtained by
the imaging signal processing circuit 123 to, for example,
a compression encodingprocess ina joint photographic experts
group (JPEG) format. The still image signal processing
circuit 125 thus generates still image data.

[0068]

The audio signal processingcircuit 135 subjectsanaudio
signal obtained by the microphone 134 to a process such as
an A/D conversion, and obtains audio data corresponding to

captured image data. When a motion image is captured, the
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motion image signal processing circuit 126 subjects the image
data obtained by the imaging signal processing circuit 123
together with the audio data obtained by the audio signal
processing circuit 125 to a process such as compression
encoding that conforms to a recording medium format. The
motion image signal processing circuit 126 thus generates
motion image data to which the audio data have been added.
[0069]

In the motion image signal processing circuit 126, for
example, HEVC encoding is performed. In the motion image
signal processing circuit 126, the above-mentioned processes
of the setting unit 1lc and the conversion unit 11b are also
performed. Specifically, the first dynamic range image
capturedby the imager 121 is converted into the second dynamic
range image, and the second dynamic range image is encoded,
whereby the encoded data are generated. Then, the conversion
information (knee function info SEI) from the first dynamic
range image to the second dynamic range image is added to the
encoded data. In the conversion information, the plurality
of items of knee position information is included, with the
priorityorder given to the plurality of items of knee position
information.

[0070]

When a still image is captured, the
recording/reproducing unit 128 writes the still image data
generated by the still image signal processing circuit 125
to the mounted recording medium (storage medium) 129 or to
the flash ROM 131 through the system control CPU 130. The
recording medium 129 is, for example, a removable recording
medium, e.g., a BD disc and a memory card or the like. 1In

addition, when a motion image is captured, the
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recording/reproducing unit 128 writes the motion

image data

generated by the motion image signal processing circuit 126

to the mounted recording medium 129 or to the flash ROM 131

through the system control CPU 130. Furthermore, whenastill

image or a motion image is reproduced, the

recording/reproducing unit 128 reads the motion

image data

from the recording medium 129, subject the motion image data

to a decoding process or the 1like, and obtains repro
data.
[0071]

duced image

The graphic generating circuit 141 performs, as

necessary, a superposingprocess for graphics data on the image

data output from the imaging signal processing circuit 123

or on the reproduced image data generated by the

recording/reproducing unit 128. The panel drive

circuit 136

drives the display panel 137 on the basis of the output image

data from the graphic generating circuit 141, and displays

a captured image (motion image) or a reproduced image (still

image and motion image) on the display panel 137.
control unit 142 controls the graphics generating
and the panel drive circuit 136 to control the dis
displaypanel 137. Thedisplaypanel 137 includes,
a liquid crystal display (LCD) and an organic
electro-luminescence (organic EL) panel or the
[0072]

Note that although the illustrated example i

The display
circuit 141
play on the

forexample,

like.

ncludes the

display control unit 142 as well as the system control CPU

130, thesystemcontrol CPU130maydirectlycontrol

thedisplay

on the display panel 137. In addition, the system control

CPU 130 and the display control unit 142 may be contained in

a single chip or configured as a plurality of cores.

The power
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source unit 143 supplies power to each component of thedigital
camera 11. The power source unit 143 may be an AC power source
or a battery (storage battery or dry battery).

[0073]

The system control CPU 130 controls operation of each
of the still image signal processing circuit 125, the motion
image signal processing circuit 126, and the
recording/reproducing unit 128 or the like. The flash ROM
131, the SDRAM 132, andtheuseroperationunit 133 are connected
to the system control CPU 130. The flash ROM 131 stores a
control program or the like of the system control CPU 130.
In addition, the SDRAM 132 is used for, for example, temporary
storage of data that are required for a control process of
the system control CPU 130.

[0074]

Theuser operationunit 133 constitutesauserinterface.
Note that the user operation unit 133 may be, for example,
a switch, awheel, a touchpanel unit through which instruction
input is performed by proximity/touch, a mouse, a keyboard,
a gesture input unit that detects instruction input by means
of a camera, an audio input unit through which instruction
input is performed by audio, and a remote control or the like.
The system control CPU 130 determines an operation state of
the user operationunit 133 to control operationof thedigital
camera 11. A user can perform, for example, input operation
of various types of additional information in addition to
imaging (recording) operation and reproducing operation by
means of the user operation unit 133.

[0075]
The operation of the digital camera 11 illustrated in

Fig. 7will bebriefly described. The imaging signal obtained
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by the imager 121 is supplied to and processed by the imaging
signal processingcircuit 123. The imagedata (captured image
data) corresponding to an object are obtained from the imaging
signal processingcircuit123. Whenastill imageiscaptured,
in the still image signal processing circuit 125, the
compression encoding process or the like is performed on the
image data output from the imaging signal processing circuit
123, and the still image data are generated. The still image
data are recorded in the recording medium 129 by the
recording/reproducing unit 128.

[0076]

In addition, when a motion image is captured, in the
motion image signal processing circuit 126, the process such
as the compression encoding that conforms to the recording
medium format is performed on the image data output from the
imaging signal processing circuit 123 together with the audio
data output from the audio signal processing circuit 135,
whereby the motion image data to which the audio data have
been added are generated. The motion image data are recorded
in the recording medium 129 by the recording/reproducing unit
128.

[0077]

When a still image is reproduced, the still image data
are read from the recording medium 129 and subjected to the
process such as the decoding in the still image signal
processing circuit 125, whereby the reproduced image data are
obtained. The reproduced image data are supplied to the panel
drive circuit 136 via the system control CPU 130 and the motion
image signal processing circuit 126, and the still image is
displayed on the display panel 137.

[0078]
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When a motion image is reproduced, the motion image data
are read from the recording medium 129 by the
recording/reproducing circuit 128, and subjected to the
process such as the decoding in the motion image signal
processing circuit 126, whereby the reproduced image data are
obtained. Then, the reproduced image data are supplied to
the panel drive circuit 136, and the motion image is displayed
on the display panel 137.

[0079]

[EXEMPLARY CONFIGURATION OF BD PLAYER]

Fig. 8 is a diagram illustrating an exemplary
configuration of the BD player 12. The BD player 12 has the
HDMI terminal 12a, the HDMI sending unit 12b, and the high
speed bus interface 12c. In addition, the BD player 12 also
has a central processing unit (CPU) 204, an internal bus 205,
a flash read onlymemory (ROM) 206, a synchronous random access
memory (SDRAM) 207, a remote control receiving unit 208, and
a remote control sender 209.

[0080]

In addition, the BD player 12 also has a storage
(recording) medium control interface 210, a Blu-Ray Disc (BD)
drive 21la, a hard disk drive (HDD) 211b, a solid state drive
(SSD) 211c, an Ethernet interface (Ethernet I/F) 212, and a
network terminal 213. In addition, the BD player 12 also has
a moving picture expert group (MPEG) decoder 215, a graphic
generating circuit 216, a video output terminal 217, and an
audio output terminal 218.

[0081]

In addition, the BD player 12 may have a display control

unit 221, a panel drive circuit 222, a display panel 223, and

a power source unit 224. Note that the “Ethernet” is a
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registered trademark. The high speed bus interface 12c, the
CPU 204, the flash ROM 206, the SDRAM 207, the remote control
receiving unit 208, the storage medium control interface 210,
the Ethernet interface 212, and the MPEG decoder 215 are

connected to the internal bus 205.

[0082]

The CPU 204 controls operation of each component of the
BDplayer 12. The flash ROM 206 accommodates control software
and stores data. The SDRAM 207 constitutes a work area of
the CPU 204. The CPU 204 expands software and data read from
the flash ROM 206 on the SDRAM 207 to start the software, and
controls each component of the BD player 12.

[0083]

The remote control receiving unit 208 receives a remote
control signal (remote control code) sent from the remote
control sender 209, and supplies the remote control code to
the CPU 204. The CPU 204 controls each component of the BD
player 12 in accordance with the remote control code. Note
that in the present embodiment, a remote control unit is
described as a user instruction input unit. However, the user
instruction input unit may be another configuration such as,
for example, a switch, a wheel, a touch panel unit through
which instruction input is performed by proximity/touch, a
mouse, a keyboard, a gesture input unit that detects
instruction input by means of a camera, and an audio input
unit through which instruction input is performed by audio.
[0084]

TheBDdrive?2llarecordscontentdatainaBDdiscserving
as a disc-like recording medium, or reproduces the content
data from the BD disc. The HDD 211b records content data or

reproduces the content data. The SSD 211c records content
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data in a semiconductor memory such as a memory card, or
reproduces the content data from the semiconductor memory.
[0085]

The BD drive 211a, HDD 211b, and the SSD 211c are coupled
totheinternal bus 205viathe storagemediumcontrol interface
210. For example, a SATA interface is used as an interface
fortheBDdrive2llaandtheHDD211b. Inaddition, forexample,
a SATA interface or a PCIe interface is used as an interface
for the SSD 211c.

[0086]

The MPEG decoder 215 performs a decode process on an
MPEG2 stream reproduced by the BD drive 21la, the HDD 211b,
or the SSD 211c, and obtains image and audio data. The graphic
generating circuit 216 performs, as necessary, a superposing
process for graphics data on the image data obtained by the
MPEG decoder 215. The video output terminal 217 outputs the
image data output from the graphic generating circuit 216.
The audio output terminal 218 outputs the audio data obtained
by the MPEG decoder 215.

[0087]

The panel drive circuit 222 drives the display panel
223 on the basis of the video (image) data output from the
graphic generating circuit 216. The display control unit 221
controls the graphics generating circuit 216 and the panel
drive circuit 222 to control the display on the display panel
223. The display panel 223 includes, for example, a liquid
crystal display (LCD), a plasma display panel (PDP), and an
organic electro-luminescence (organic EL) panel or the like.
[0088]

Note that althoughtheexampleillustratedinthepresent

embodiment includes the display control unit 221 as well as
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the CPU 204, the CPU 204 may directly control the display on
thedisplaypanel 223. Inaddition, theCPU204 and thedisplay
controlunit 221 maybe containedinasingle chipor configured
as a plurality of cores. The power source unit 224 supplies
power to each component of the BD player 12. The power source
unit 224 may be an AC power source or a battery (storage battery
or dry battery).

[0089]

The HDMI sending unit (HDMI source) 12b exports baseband
image (video) and audio data from the HDMI terminal 12a by
means of communication that conforms to the HDMI. The high
speed bus interface 12c is an interface for the bidirectional
communication channel including a predetermined line (in the
present embodiment, the reserve line and the HPD line)
constituting the HDMI cable 15.

[0090]

In the HDMI sending unit 12b, the above-mentioned
processes of the information sending unit 12e and the
information receiving unit 12f are also performed.
Specifically, the encoded data of the second dynamic range
image reproduced from the storage medium 14 from the digital
camera 11 are decoded by the MPEG decoder 215 to obtain the
uncompressed image data, and the conversion information of
the uncompressed image data is sent to the television receiver
13. Then, the information of the number of knee positions
which the television receiver 13 can deal with is received
from the television receiver 13.

[0091]

In a blanking interval of the uncompressed image data,

the conversion information from the first dynamic range image

to the second dynamic range image is inserted. The knee
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positioninformationisincludedintheconversioninformation,
but limited to the number of kneepositionswhich the television
receiverl3candealwith. Asdescribedabove, whentheencoded
data of the second dynamic range image are decoded by the MPEG
decoder 215, the plurality of items of knee position
information, with the priority order given to the plurality
of items of knee position information, is extracted from the
encoded data in the MPEG decoder 215.

[0092]

In the HDMI sending unit 12b, from among the plurality
of items of knee position information extracted inassociation
with the uncompressed image data in the MPEG decoder 215 in
the above-mentioned manner, the item of knee position
information, the number of which is equivalent to the number
of knee positions which the television receiver 13 can deal
with, is selected on the basis of the priority order. Then,
the selected predetermined number of items of knee position
informationisincludedintheconversioninformationinserted
in the blanking interval of the uncompressed image data that
are sent to the television receiver 13.

[0093]

The high speed bus interface 12c is inserted between
the Ethernet interface 212 and the HDMI terminal 201. The
high speed bus interface 12c sends sending data supplied from
the CPU 204 from the HDMI terminal 201 to an opposite side
device via the HDMI cable 15. 1In addition, the high speed
bus interface 12c supplies, to the CPU 104, reception data
received from the opposite side device from the HDMI cable
15 via the HDMI terminal 12a.

[0094]
The operation of the BD player 12 illustrated in Fig.
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8 will be briefly described. At the time of recording, the
content data to be recorded are acquired via a digital tuner
(not illustrated), via the Ethernet interface 212 from the
network terminal 213, or via the high speed bus interface 12c
from the HDMI terminal 12a. The content data are input to
the storage medium interface 210 and recorded in a BD disc
by the BD drive 211a, in the HDD 211b, or in a semiconductor
memory by the SSD 211c.

[0095]

At the time of reproduction, the content data (MPEG
stream) reproduced by the BD drive 211a, the HDD 211b, or the
SSD 211c are supplied to the MPEG decoder 215 via the storage
medium interface 210. In the MPEG decoder 215, the decode
process is performed on the reproduced content data, whereby
the baseband image and audio data are obtained. The image
data are output to the video output terminal 217 through the
graphic generating circuit 216. 1In addition, the audio data
are output to the audio output terminal 218.

[0096]

In addition, at the time of the reproduction, the image
data obtained by the MPEG decoder 215 are supplied to the panel
drive circuit 222 through the graphic generating circuit 216
in accordance with user operation, and a reproduced image is
displayed on the display panel 223. 1In addition, the audio
data obtained by the MPEG decoder 115 are supplied to a speaker
(not illustrated) in accordance with user operation, and audio
corresponding to the reproduced image is output.

[0097]

In addition, at the time of the reproduction, when the

image and audio data obtained by the MPEG decoder 215 are sent

through the HDMI TMDS channels, the image and audio data are
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supplied to the HDMI sending unit 12b, packed, and output from
the HDMI sending unit 12b to the HDMI terminal 12a.
[0098]

In addition, at the time of the reproduction, when the
content data reproduced by the BD drive 211 are exported to
a network, the content data are output to the network terminal
213 via the Ethernet interface 212. Similarly, at the time
of the reproduction, when the content data reproduced by the
BD drive 211 are exported to the bidirectional communication
channel of the HDMI cable 15, the content data are output to
the HDMI terminal 12a via the high speed bus interface 12c.
Before the imagedataareoutput, the imagedatamaybeencrypted
using a copyright protection technique, e.g., HDCP, DTCP, and
DTCP+ or the like, to be transmitted.

[0099]

[EXEMPLARY CONFIGURATION OF TELEVISION RECEIVER]

Fig. 9 is a diagram illustrating an exemplary
configuration of the television receiver 13. The television
receiver 13 has the HDMT terminal 13a, the HDMI receiving unit
13b, and the high speed bus interface 13c. In addition, the
television receiver 13 also has an antenna terminal 305, a
digital tuner 306, an MPEG decoder 307, a video signal
processing circuit 308, a graphic generating circuit 309, a
panel drive circuit 310, and a display panel 311.

[0100]

Inaddition, the televisionreceiver 13 alsohas anaudio
signal processing circuit 312, an audioamplification circuit
313, a speaker 314, an internal bus 320, a CPU 321, a flash
ROM 322, and a synchronous random access memory (SDRAM) 323.
In addition, the television receiver 13 also has an Ethernet

interface (Ethernet I/F) 324, a network terminal 325, a remote
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control receiving unit 326, and a remote control sender 327.
In addition, the television receiver 13 also has a display
control unit 331 and a power source unit 332. Note that the
“Ethernet” is a registered trademark.

[0101]

The antenna terminal 305 is a terminal through which
a television broadcasting signal received by a reception
antenna (not illustrated) is input. The digital tuner 306
processes the television broadcasting signal input to the
antenna terminal 305, and extracts a partial transport stream
(TS) (TS packet of video data and TS packet of audio data)
from a predetermined transport stream corresponding to a
channel selected by a user.

[0102]

Inaddition, thedigital tuner306alsoretrievesprogram
specific information/service information (PSI/SI) from the
obtained transport stream, and outputs the PSI/SI to the CPU
221. The process of extracting a partial TS of an arbitrary
channel from a plurality of transport streams obtained by the
digital tuner 306 is enabled by obtaining information of a
packet ID (PID) of the arbitrary channel from the PSI/SI
(PAT/PMT) .

[0103]

The MPEG decoder 307 performs a decode process on a video
packetized elementary stream (PES) packet including the TS
packet of the video data obtained by the digital tuner 306,
and obtains image data. In addition, the MPEG decoder 307
alsoperforms a decode process on an audio PES packet including
the TS packet of the audio data obtained by the digital tuner
306, and obtains audio data.

[0104]
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The video signal processing circuit 308 and the graphic
generatingcircuit 309 perform, asnecessary, ascalingprocess
(resolution conversion process) and a superposing process for
graphics data or the like on the image data obtained by the
MPEG decoder 307 or on image data received by the HDMI receiving
unit 302.

[0105]

The panel drive circuit 310 drives the display panel
311 on the basis of the video (image) data output from the
graphic generating circuit 309. The display control unit 331
controls the graphics generating circuit 309 and the panel
drive circuit 310 to control the display on the display panel
311. The display panel 311 includes, for example, a liquid
crystal display (LCD), a plasma display panel (PDP), and an
organic electro-luminescence (organic EL) panel or the like.
[0106]

Note thatalthoughtheexampleillustratedinthepresent
embodiment includes the display control unit 331 as well as
the CPU 321, the CPU 221 may directly control the display on
thedisplaypanel 311. Inaddition, theCPU321 andthedisplay
controlunit 331 maybe containedinasingle chipor configured
as a plurality of cores. The power source unit 332 supplies
power to each component of the television receiver 13. The
power source unit 332 may be an AC power source or a battery
(storage battery or dry battery).

[0107]

The audio signal processing circuit 312 performs a
necessary process such as a D/A conversion on the audio data
obtained by the MPEG decoder 307. The audio amplification
circuit 313 amplifies an audio signal output from the audio

signal processingcircuit 312 and supplies the amplifiedaudio
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signal to the speaker 314. Note that the speaker 314 may be
monaural or stereo. In addition, the speaker 314 may be a
single speaker or two or more speakers. In addition, the
speaker 314 may be an earphone or a headphone. 1In addition,
the speaker 314 may conform to 2.1 channel, 5.1 channel or
the like. 1In addition, the speaker 314 may be wirelessly
connected to the television receiver 13. 1In addition, the
speaker 314 may be another device.

[0108]

The CPU 321 controls operation of each component of the
television receiver 13. The flash ROM 322 accommodates
control software and stores data. The DRAM 323 constitutes
a work area of the CPU 321. The CPU 321 expands software and
data read from the flash ROM 322 on the SDRAM 323 to start
the software, and controls each component of the television
receiver 13.

[0109]

The remote control receiving unit 326 receives a remote
control signal (remote control code) sent from the remote
control sender 327, and supplies the remote control code to
the CPU 321. The CPU 321 controls each component of the
television receiver 13 on the basis of the remote control code.
Note that in the present embodiment, a remote control unit
is described as a user instruction input unit. However, the
user instruction input unit may be another configuration such
as, for example, a touch panel unit through which instruction
input is performed by proximity/touch, a mouse, a keyboard,
a gesture input unit that detects instruction input by means
of a camera, and an audio input unit through which instruction
input is performed by audio.

[0110]
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The network terminal 325 is a terminal connected to the
network and is connected to the Ethernet interface 324. The
high speed bus interface 13c, the CPU 321, the flash ROM 322,
the SDRAM 323, the Ethernet interface 324, the MPEG decoder
307, and the display control unit 331 are connected to the
internal bus 320.

[0111]

The HDMI receiving unit (HDMI sink) 13b receives, by
means of communication that conforms to the HDMI, baseband
image (video) and audio data supplied to the HDMI terminal
13a via the HDMI cable 13. 1In a similar way to the high speed
bus interface 13c of the above-mentioned BD player 12, the
high speed bus interface 13c is an interface for the
bidirectional communication channel including a
predetermined line (in the present embodiment, the reserve
line and the HPD line) constituting the HDMI cable 15.
[0112]

In the HDMI receiving unit 13b, the above-mentioned
processes of the information receiving unit 13e and the
information sending unit 13f are also performed.
Specifically, the information of the number of knee positions
which the television receiver 13 itself can deal with is sent
to the BD player 12. The information of the number of knee
positions which the television receiver 13 itself can deal
with is stored in an EDID-ROM within the HDMI receiving unit
13b. In addition, the conversion information from the first
dynamic range image to the second dynamic range image inserted
in the blanking interval of the uncompressed image data
received from the BD player 12 is extracted. The item of knee
position information, the number of which is equivalent to

the number of knee positions which the television receiver
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13 itself can deal with, is included in the conversion
information. In the video signal processing circuit 308, a
process of dynamic range conversion is performed on the
uncompressed image data received by the HDMI receiving unit
13b on the basis of the knee position information.

[0113]

The high speed bus interface 13c is inserted between
the Ethernet interface 324 and the HDMI terminal 301. The
high speed bus interface 13c sends sending data supplied from
the CPU 321 from the HDMI terminal 13a to an opposite side
device via the HDMI cable 15. In addition, the high speed
bus interface 13c supplies, to the CPU 321, reception data
received from the opposite side device from the HDMI cable
15 via the HDMI terminal 13a.

[0114]

Note that for example, when the received content data
are exported to the network, the content data are output to
the network terminal 325 via the Ethernet interface 324.
Similarly, when the received content data are exported to the
bidirectional communication channel of the HDMI cable 15, the
content data are output to the HDMI terminal 13a via the high
speed bus interface 13c. Before the image data are output,
the image data may be encrypted using a copyright protection
technique, e.g., HDCP, DTCP, and DTCP+ or the like, to be
transmitted.

[0115]

The operation of the television receiver 13 illustrated
in Fig. 9 will be briefly described. The television
broadcasting signal input to the antenna terminal 305 is
supplied to the digital tuner 306. In the digital tuner 306,

the television broadcasting signal is processed, and the
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predetermined transport stream corresponding to the channel
selected by the user is output. The partial TS (TS packet
of video data and TS packet of audio data) is then extracted
from the transport stream, and the partial TS is supplied to
the MPEG decoder 307.

[0116]

In the MPEG decoder 307, the decode process is performed
on the video PES packet including the TS packet of the video
data, whereby the video data are obtained. The video data
aresubjectedto, asnecessary, thescalingprocess (resolution
conversion process), the dynamic range process, and the
superposing process for graphics data or the 1like in the video
signal processing circuit 308 and the graphic generating
circuit 309. After that, the video data are supplied to the
panel drive circuit 310. Therefore, an image corresponding
to the channel selected by the user is displayed on the display
panel 311.

[0117]

In addition, in the MPEG decoder 307, the decode process
is performed on the audio PES packet including the TS packet
of the audio data, whereby the audio data are obtained. The
audio data are subjected to the necessary process such as the
D/A conversion in the audio signal processing circuit 312,
and further amplified in the audio amplification circuit 313.
After that, the audio data are supplied to the speaker 314.
Therefore, audio corresponding to the channel selected by the
user is output from the speaker 314.

[0118]

Inaddition, the content data (image data and audio data)

supplied from the network terminal 325 to the Ethernet

interface 324 or supplied from the HDMI terminal 13a via the
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high speed bus interface 13c are supplied to the MPEG decoder
307. Subsequently, operation similar to the above-mentioned
operation performed at the time of receiving the television
broadcastingsignal isperformed, namely, animageisdisplayed
on the display panel 311 and audio is output from the speaker
314.

[0119]

In addition, in the HDMI receiving unit 13b, the image
data and the audio data sent from the BD player 12 coupled
to the HDMI terminal 13a via the HDMI cable 15 are acquired.
The image data are supplied to the video signal processing
circuit 308. 1In addition, the audio data are supplied to the
audiosignal processingcircuit 312. Subsequently, operation
similar to the above-mentioned operation performed at the time
of receiving the television broadcasting signal is performed,
namely, an image is displayed on the display panel 311 and
audio is output from the speaker 314.

[0120]

“EXEMPLARY CONTROL BETWEEN DEVICES BY KNEE POSITION
INFORMATION”

In the present embodiment, the BD player 12 receives,
from the television receiver 13 via the HDMI cable 15, the
information of the number of knee positions which the
television receiver 13 can deal with. In this case, the
television receiver 13 stores, in the storage unit, the
information of the number of knee positions which the
television receiver 13 itself deals with, and sends the
information of the number of knee positions to the BD player
12 via the HDMI cable 15. Note that conventionally, there
has been no specification for designating the number of items

of knee position information, and there has been no
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compatibility between manufacturers.
[0121]

On the basis of the information of the number of knee
positions received from the television receiver 13, the BD
player 12 selects, from among the plurality of items of knee
position information acquired in the MPEG decoder 215 together
with the uncompressed image data, the item of knee position
information, the number of which is equivalent to the number
which the television receiver can deal with. The BD player
12 then sends the selected item of knee position information
to the television receiver 13 via the HDMI cable 15. 1In this
case, the priority order is given to the plurality of items
of knee position information acquired by the MPEG decoder 215,
and the selection is performed in the priority order.
[0122]

The television receiver 13 receives, from the BD player
12 via the HDMI cable 15, the uncompressed image data and the
conversion information including the item of knee position
information, the number of which is equivalent to the number
which the televisionreceiver 13 candealwith. Thetelevision
receiver 13 processes the received uncompressed image data
onthebasisof the receivedconversioninformation to generate
the image data for display.

[0123]

[EXEMPLARY DATA STRUCTURE OF EDID]

Fig. 10 is a diagram illustrating an exemplary data
structure of the E-EDID. The E-EDID includes a basic block
and an extended block. At the top of the basic block, data
represented by “E-EDID 1.3 Basic Structure” defined by a
standard of E-EDID 1.3 are arranged. Subsequently, timing

information representedby “"Preferredtiming” formaintaining
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compatibility with conventional EDID is arranged, and timing
information represented by “2nd timing”, which is different
fromthe “Preferredtiming”, formaintainingthe compatibility
with the conventional EDID is arranged.

[0124]

In addition, in the basic block, subsequently to the
“2nd timing”, information represented by “Monitor NAME”
indicating a name of a display device, and information
represented by “Monitor Range Limits” indicating the number
of pixels that can be displayed when an aspect ratio is 4
3 and 16 : 9 are arranged in order.

[0125]

At the top of the extended block, data represented by
“Short Video Descriptor” describing information such as an
image size (resolution) that can be displayed, a frame rate,
information as to either an interlace system or a progressive
system, and an aspect ratio, data represented by “Short Audio
Descriptor” describing information such as an audio codec
system that can be reproduced, a sampling frequency, a cutoff
band, and codec bit number, and information represented by
“SpeakerAllocation” about left andright speakersarearranged
in order.

[0126]

In addition, in the extended block, subsequently to the
“Speaker Allocation”, data represented by “Wender Specific”
uniquely defined for each manufacturer, timing information
represented by “"3rd timing” for maintaining the compatibility
with the conventional EDID, andtiminginformation represented
by “4th timing” for maintaining the compatibility with the
conventional EDID are arranged.

[0127]
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[EXEMPLARY DATA STRUCTURE OF VENDOR SPECIFIC DATA BLOCK
(VSDB) REGION]

In the present embodiment, a data area that is extended
for storing the information of the number of knee positions
which the television receiver 13 can deal with is defined in
theVSDBregion. Fig.llisadiagramillustratinganexemplary
data structure of the VSDB region. In the VSDB region, zeroth
ton-thblocks, eachof which is aone-byteblock, areprovided.
[0128]

A flag about the presence or absence of the information
of the number of knee positions is defined in a fourth bit
of the eighth byte, and a data region of the information of
the number of knee positions to be stored in the television
receiver 13 is defined in the ninth byte.

[0129]

First, the zeroth to eighth bytes will be described.
In the zeroth byte arranged at the top of the data represented
by the “Wender Specific”, a header represented by
“Wendor-Specific tag code (= 3)” indicating a data region and
information represented by “Length (=N)” indicating a length
of VSDB data are arranged. 1In addition, in the first to third
bytes, information represented by “24bit IEEE Registration
Identifier (0x000C03) LSB first” indicating a number
“0x000C03” registered for HDMI (R) is arranged.

[0130]

Furthermore, in the fourth and fifth bytes, information
represented by each of “A”, “B”, “C”, and “D” indicating a
physical address of a 24-bit sink device is arranged. 1In the
sixth byte, a flag represented by “Supports-AI” indicating
a function which the sink device supports, respective items

of information represented by “DC-48 bit”, “DC-36 bit”, and
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“DC-30 bit” designating bit number per one pixel, a flag

represented by “"DC-Y444” indicating whether the sink device
supports transmission of an image of YCbCr 4:4:4, and a flag
represented by “DVI-Dual” indicating whether the sink device
supports a dual digital visual interface (DVI) are arranged.
[0131]

In addition, in the seventh byte, information
represented by “Max-TMDS-Clock” indicating a maximum
frequencyof a TMDS pixel clock isarranged. Inthirdtozeroth
bits of the eighth byte, a flag of information designating
support for a function of a content type (CNC) is arranged.
In the fourth bit of the eighth byte, a flag indicating whether
the information of the number of knee positions which the sink
device deals with exists is newly arranged. When this flag
is a high level “1”, it is indicated that the information of
the number of knee positions and a supported packet form
information “DRIF” flag exit in the ninth byte.

[0132]

In this example, a method for storing the information
of thenumber of kneepositionsusingtheVSDBregion isproposed.
The E-EDID data structure, however, can also be realized by
other data regions such as, for example, a video capability
data block (VCDB). Therefore, the present invention is not
limited to this method.

[0133]

In the AV system 10 illustrated in Fig. 1, the BD player
(HDMI source device) 12 confirms connection of the television
receiver (HDMI sink device) 13 by means of the HPD line 35
(refer to Fig. 5). After that, the BD player 12 reads the
E-EDID, i.e., the information of the number of knee positions,

from the television receiver 13 using the DDC 33 (refer to
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Fig. 5), and recognizes the number of knee positions which
the television receiver 13 deals with.
[0134]

In the AV system 10 illustrated in Fig. 1, when the
uncompressed image data are transmitted to the television
receiver 13, the BD player 12 transmits, to the television
receiver 13, the dynamic range conversion information
including the item of knee position information, the number
of which is equivalent to the number which the television
receiver 13 can deal with, on the basis of the information
of the number of knee positions read from the television
receiver 13 as described above.

[0135]

In this case, the BD player 12 inserts the information
in the blanking interval of the uncompressed image data (video
signal) that are sent to the television receiver 13, whereby
the information is sent to the television receiver 13. The
BD player 12 inserts the dynamic range conversion information
of the currently transmitted uncompressed image data in the
blanking interval of the uncompressed image data using, for
example, an HDMI vendor specific InfoFrame (hereinafter
referred to as “WSIF”) packet or the like. The VSIF packet
isarrangedin the above-mentioneddataislandperiod 26 (refer
to Fig. 6).

[0136]

[EXEMPLARY DATA STRUCTURE OF VSIF PACKET]

Fig. 12 is a diagram illustrating an exemplary data
structure of the VSIF packet. In the HDMI, supplementary
information about the image can be transmitted from the source
device to the sink device by means of the VSIF packet. 1In
a zeroth byte, “Packet Type (0x81)” indicating the VSIF packet
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is defined.
[0137]

When data contents of the VSIF packet are different from
data contents of the VSIF packet most recently sent, a first
byte of a first byte is set to an opposite level of a “CB flag”
set in the most recent VSIF packet. Specifically, a low level
“0” is set for the “CB flag” in the most recent VSIF packet,
and the “CB flag” is set to a high level “1” when data contents
of the subsequent VSIF packet are different. For sixth to
zeroth bits of the first byte, “Wersion (0x02)” is set.
[0138]

In fourth to zeroth bits of a second byte, “Length” data
are defined, and a byte length after a third byte is set. 1In
the third byte, a checksum is defined. 1In fourth to sixth
bytes, information represented by “24bit IEEE Registration
Identifier (0x000C03) LSB first” indicating a number
“0x000C03” registered for HDMI (R) is arranged.

[0139]

In fourth and third bits of a seventh byte, a flag
indicating whether the dynamic range conversion information
exists after an eighth byte is designated. When “0b00” is
designated in the fourth and third bits, it is indicated that
the dynamic range conversioninformationdoesnot exist. When
“0b01l” is designated in the fourth and third bits, among the
items of dynamic range conversion information, input image
dynamic range information (input d range), input image
displaying display maximum luminance information
(input disp luminance), output image dynamic range
information (output d range), and output displaying display
maximum luminance information (output disp luminace) are

designated in subsequent eighth to twenty-third bytes.
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[0140]

Since this VSIF packet has a maximum data length of 31
bytes, not all the items of information of the dynamic range
conversion information can be transmitted by a single VSIF
packet. Therefore, adifferent VSIF packet isarrangedwithin
the same image frame, and remaining items of dynamic range
conversion information are transmitted. Fig. 13 is a diagram
illustrating another data structure of the VSIF packet.
[0141]

In a zeroth byte, “Packet Type (0x81)” indicating the
VSIF packet is defined. In a first byte, “Wersion (0x01)”
indicating a second VSIF packet is set. 1In fourth to zeroth
bits of a second byte, “Length” data are defined, and a byte
lengthafterathirdbyteisset. Inthethirdbyte, achecksum
isdefined. 1Infourthtosixthbytes, information represented
by “24bit IEEE Registration Identifier (0x000C03) LSB first”
indicating a number “0x000C03” registered for HDMI (R) 1is
arranged.

[0142]

In fourth and third bits of a seventh byte, a flag
indicating whether the dynamic range conversion information
exists after an eighth byte is designated. When “0b00” is
designated in the fourth and third bits, it is indicated that
the dynamic range conversion information doesnot exist. When
“0bll” is designated in the fourth and third bits, the knee
positioninformationisdesignatedafter the subsequenteighth
byte.

[0143]

In the eighth byte, the number of items of knee position

informationtobe transmittedby the VSIF packet isdesignated.

Afteraninthbyte, thebefore-conversionpositioninformation
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(input knee point) and the after-conversion position
information (output knee point) areset foreverythreebytes.
Similarly, sincethisVSIFpacketalsohasamaximumdata length
of 31 bytes, the maximum number of transmittable items of knee
position information is nine.

[0144]

When the dynamic range conversion information is
transmitted using this VSIF packet, two VSIF packets need to
be acquired, and the number of transmittable items of knee
position information is limited to nine. Therefore,
processes in the television receiver 13 become complicated.
Thus, a new InfoFrame data structure may be defined and used
for collectively transmitting the items of dynamic range
conversion information.

[0145]

[EXEMPLARY DATA STRUCTURE OF DRIF PACKET]

Fig. 14 is a diagram illustrating an exemplary data
structure of a DRIF packet that is newly defined. 1In a zeroth
byte, “Packet Type (0x83)” indicating a kind of a data packet

”

is defined. 1In a first byte, “Wersion (0x01)” indicating a
version of the DRIF packet is set. 1In a second byte, “Length”
data are defined, and a byte length (maximum of 255) after
a thirdbyte is set. In the thirdbyte, a checksum is defined.
[0146]

In a seventh bit of a fourth byte, a knee conversion
cancellation flag “CF” is set. The knee conversion
cancellation flag “CF” is a flag representing whether
continuityof themost recent DRIFpacketdataistobecancelled.
When the continuity is to be cancelled, a high level “1” is

set. When the continuity is not to be cancelled, a low level

“0” 1is set.
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[0147]

In a sixth bit of the fourth byte, a persistence flag
“PF” is set. The persistence flag “PF” indicates whether the
DRIF packet data sent one time are valid after that or valid
only once. The persistence flag “PF” is set to a low level
“0” when the DRIF packet data are valid only for a picture
towhich the DRIF packet data have been added. The persistence
flag “PF” is set to a high level “1” when the DRIF packet data
are valid until a stream is switched or new DRIF packet data
arrive.

[0148]

Input image dynamic range information (input d range)
isdesignatedinfifthtoeighthbytes. Inputimagedisplaying
displaymaximumluminance information (input disp luminance)
is designated inninth to twelfthbytes. Output image dynamic
range information (output d range) 1is designated in
thirteenth to sixteenth bytes. Output displaying display
maximum luminance information (output disp luminace) is
designated in seventeenth to twentieth bytes.

[0149]

In a twenty-first byte, the number of items of knee
position information to be transmitted by the DRIF packet is
designated. After a twenty-second byte, the
before-conversion position information (input knee point)
and the after-conversion position information
(output knee point) are set for every three bytes.

[0150]

When the dynamic range conversion information is
transmitted using the DRIF packet in this manner, the
complicated processes in the television receiver 13 that occur

when using the VSIF packet can be solved.
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[0151]

[DESCRIPTION OF PROCESS OF DIGITAL CAMERA (ENCODING
DEVICE) ]

Fig. 15 is a flowchart explaining a process of
determining the priority order of the items of knee position
information performed by the digital camera 11.

[0152]

The digital camera 11 starts the process in step STI1
and proceeds to a process in step ST2. In step ST2, it is
determined whether the number of items of knee position
information is two or more. When the number of items of knee
position information is one, the process of determining the
priorityorder isnot required. Therefore, thedigital camera
11 immediatelyproceeds tostep ST7, where theprocess isended.
[0153]

When the number of items of knee position information
is two or more, the digital camera 11 proceeds to a process
in step ST3. In step ST3, the digital camera 11 calculates
a distance between the diagonal line and the knee position,
and proceeds to next step ST4.

[0154]

In step ST4, the digital camera 11 extracts the item
of knee position information having a maximum value from the
calculated items of distance information. Thedigital camera
11l setsani-thitemof before-conversionpositioninformation

”

“input knee point [i]” and an i-th item of after-conversion

position information “output knee point [1]”, and proceeds
to next step STS.
[0155]

In step ST5, the digital camera 11 adds a loop counter

and proceeds to next step ST6.
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[0156]

In step ST6, the digital camera 11 determines whether
the number of knee positions reaches the number of knee
positions for which the priority order should be determined.
When the number of knee positions does not reach the number
of knee positions for which the priority order should be
determined, the digital camera 11 returns to step ST4 and
extracts the kneepositionhavingthe next maximumvalue. When
the number of knee positions reaches the number of knee
positions for which the priority order should be determined,
the digital camera 11 proceeds to step ST7, where the process
is ended.

[0157]

As describedabove, thedigital camera 11 sets and stores
the knee function info SEI including the dynamic range
conversion information set in the priority order of the knee
positions. Therefore, a reception side can perform the
conversion into a desired dynamic range image on the basis
of the dynamic range conversion information. Thus, it can
be said that the digital camera 11 can encode a captured image
so that a decoded uncompressed image can be converted into
a desired dynamic range image at the time of decoding.
[0158]

Fig. 16 is a flowchart explaining a process of sending
the knee position information performed by the BD player 12.
[0159]

The BD player 11 starts the process in step ST1l1l and
proceeds to aprocess in step ST12. Instep ST12, theBDplayer
12 determines whether an HPD signal is at a high level “H”.
When the HPD signal isnot at thehighlevel “H”, it isdetermined

that the television receiver 13 is not connected to the BD
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player 12, and the BD player 12 immediately proceeds to step
ST19, where the process is ended.
[0160]

When the HPD signal is at the high level “H”, the BD
player 12 reads the E-EDID of the television receiver 13 in
step ST13. Then, the BD player 12 determines whether the
television receiver 13 deals with a dynamic range conversion
process in step ST14. When the television receiver 13 does
not deal with the dynamic range conversion process, the BD
player 12 proceeds to step ST19, where the process is ended.
[0161]

In addition, when the television receiver 13 deals with
the dynamic range conversionprocess instep ST14, theBDplayer
12 determines the number of items of knee position information
to be sent to the television receiver 13 in step ST15. Then,
the BD player 12 determines whether the television receiver
13 deals with the DRIF packet in step ST1l6.

[0162]

When the television receiver 13 deals with the DRIF
packet, the BD player 12 sets the dynamic range conversion
information for the DRIF packet in step ST17, sends the dynamic
range conversion information to the television receiver 13,
and proceeds to step ST19, where the process is ended.
[0163]

When the television receiver 13 does not deal with the
DRIF packet, the BDplayer 12 sets the dynamic range conversion
information for the VSIF packet in step ST18, sends the dynamic
range conversion information to the television receiver 13,
and proceeds to step ST19, where the process is ended.
[0164]

As described above, the BD player 12 sends, by means
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of a supported packet form, the dynamic range conversion

information including the items of knee position information
set in the priority order, the number of which is equivalent
to the number of knee positions which the television receiver
13 deals with. Therefore, the television receiver 13 can
perform the conversion into a desired dynamic range image on
thebasisof thereceiveddynamic rangeconversioninformation.
[0165]

<2. VARIATION>

In the above-mentioned embodiment, the digital camera
11 delivers the dynamic range conversion information to the
BD player 12 via the storage medium 14.

[0166]

For example, the digital camera 11 may deliver the
dynamic range conversion information to the BD player 12 via
a digital broadcasting wave, an IP packet, a cable television
broadcasting wave, a wireless radio (Wi-Fi), or a public line
network (3G or LTE).

[0167]

In addition, in the above-mentioned embodiment, the
digital camera 11 determines the priority order of the items
of knee position information, rearranges the
before-conversion position information and the
after-conversion position information in accordance with the
priority order, and generates the knee function info SETI.
However, the before-conversion position information and the
after-conversionpositioninformationtowhichpriorityorder
information has been added may be generated, and the knee
function info SEI may be generated in arbitrary order.
[0168]

In addition, in the above-mentioned embodiment, as the
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method of determining the priority order of the items of knee
position information, the digital camera 11 determines the
priorityorderbycalculatingthedistanceinformationbetween
the knee position and the diagonal line. However, other
methods may also be used to determine the priority order.
[0169]

Note that in the above-mentioned embodiment, the BD
player 12 sends the dynamic range conversion information to
the television receiver 13 by inserting the dynamic range
conversion information in the blanking interval of the
uncompressed image data using the VSIF packet or the DRIF
packet.

[0170]

For example, the BD player 12 may send the dynamic range
conversion information to the television receiver 13 via the
CEC line 24 that is a control data line of the HDMI cable 15.
In addition, alternatively, for example, the BD player 12 may
sendthedynamicrangeconversioninformationtothetelevision
receiver 13 via the bidirectional communication channel
including the reserve line 37 and the HPD line 35 of the HDMI
cable 15.

[0171]

In addition, in the above-mentioned embodiment, the
E-EDID of the television receiver 13 includes the number of
items of knee position information which the television
receiver 13 dealswithand/or DRIF packet support information.
The BD player 12 reads the E-EDID via the DDC 33 of the HDMI
cable 15, therebyacquiring the number of items of kneeposition
informationwhich the television receiver 13 dealswithand/or
the DRIF packet support information.

[0172]



10

15

20

25

30

57

However, the BDplayer 12 may receive the number of items
of knee position information which the television receiver
13 deals with and/or the DRIF packet support information from
the television receiver 13 via the CEC line 34, namely, the
control data line of the HDMI cable 15, orvia thebidirectional
communication channel including the reserve line 37 and the
HPD line 35 of the HDMI cable 15.

[0173]

In addition, in the above-mentioned embodiment, the
priority order information is added to the plurality of items
of kneepositioninformationaddedto the encodeddata received
by the BD player 12 from the digital camera 11. However, when
the priority order information is not added to the plurality
of items of knee position information added to the encoded
data received by the BD player 12, the priority order can be
determined in the BD player 12. 1In this case, a method of
determining the priority order is performed in a similar way
totheabove-mentioneddeterminingmethodinthedigital camera
11 although a detailed description is omitted.

[0174]

In addition, the above-mentioned embodiment has
described an example in which the HDMI transmission line is
used. However, examples of a baseband digital interface
include, in addition to the HDMI, a mobile high-definition
link (MHL), a digital visual interface (DVI) interface, an
optical fiber interface, and a wireless interface using a 60
GHz millimeter wave or the like. The present technology can
be similarly applied to a case where the dynamic range
conversion information is transmittedbyeach of thesedigital
interfaces. The “HDMI” and the “MHL” are registered

trademarks.
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[0175]

In addition, the above-mentioned embodiment has
described an example in which the BD player 12 is used as a
sending device (source device) and the television receiver
13 is used as a receiving device (sink device). Needless to
say, however, the present technology can be similarly applied
to a case where other sending devices and receiving devices
are used.

[0176]

In addition, the technigque can also be configured as
follows.

(1) An encoding device including:

a setting unit configured to set a plurality of items
of knee position information about a conversion from a first
dynamic range image into a second dynamic range image;

an encodingunit configured to encode the second dynamic
range image to generate encoded data;

a determination unit configured to determine priority
order of the plurality of items of knee position information;
and

an adding unit configured to add the plurality of items
of knee position information to the encoded data of the second
dynamic range image, with the priority order given to the
plurality of items of knee position information.

(2) The encoding device according to (1), further
including

a storage processing unit configured to store, in a
storage medium, the encoded data of the second dynamic range
image to which the plurality of items of knee position
information has been added.

(3) The encoding device according to (1) or (2), wherein
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the priority order is given to the plurality of items
of knee position information in such a manner that an array
is arranged in the priority order.

(4) The encoding device according to (1) or (2), wherein

the priority order is given to the plurality of items
of knee position information in such a manner that information
indicating a priority relation of the plurality of items of
knee position information is added.

(5) The encoding device according to any of (1) to (4),
wherein

the determination unit determines the priority order
of the plurality of items of knee position information on the
basis of a compression/extension rate of a knee position
indicated by each of the plurality of items of knee position
information.

(6) An encoding method including:

a setting step of setting a plurality of items of knee
position information about a conversion from a first dynamic
range image into a second dynamic range image;

an encoding step of encoding the second dynamic range
image by means of an encoding unit to generate encoded data;

a determination step of determining priority order of
the plurality of items of knee position information; and

an adding step of adding the plurality of items of knee
position information to the encoded data of the second dynamic
range image, with the priority order given to the plurality
of items of knee position information.

(7) A program for causing a computer to function as:

a setting means configured to set a plurality of items
of knee position information about a conversion from a first

dynamic range image into a second dynamic range image;
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anencodingmeans configuredtoencode the seconddynamic
range image to generate encoded data;

a determination means configured to determine priority
order of the plurality of items of knee position information;
and

an adding means configured to add the plurality of items
of knee position information to the encoded data of the second
dynamic range image, with the priority order given to the
plurality of items of knee position information.

(8) A sending device including:

adatasendingunitconfiguredtosenduncompressed image
data of a second dynamic range image to an external device
via a transmission line; and

an information sending unit configured to send, to the
external devicevia the transmission line, apluralityof items
of knee position information about a conversion from a first
dynamic range image into the second dynamic range image, with
the plurality of items of knee position information limited
to the number of knee positions which the external device is
capable of dealing with.

(9) The sending device according to (8), further
including

an information receiving unit configured to receive,
from the external device, information of the number of knee
positions which the external device is capableofdealingwith.

(10) The sending device according to (8) or (9), further
including:

a data acquisition unit configured to acquire encoded
data of the second dynamic range image to which a plurality
of items of knee position information has been added, with

priority order given to the plurality of items of knee position
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information;

a decoding unit configured to decode the encoded data
of the second dynamic range image to obtain the uncompressed
image data of the second dynamic range image; and

aninformationselectingunitconfiguredtoselect, from
among the plurality of items of knee position information on
the basis of the priority order, the item of knee position
information, the number of which is equivalent to the number
of knee positions which the external device is capable of
dealing with.

(11) The sending device according to any of (8) to (10),
wherein

the data sending unit sends the uncompressed image data
to the external device via the transmission line by means of
a differential signal.

(12) The sending device according to any of (8) to (11),
wherein

the information sending unit sends, to the external
device, the plurality of items of knee position information
of the uncompressed image data that are sent by the data sending
unit by inserting the plurality of items of knee position
information in a blanking interval of the uncompressed image
data.

(13) A sending method including:

a data sending step of sending uncompressed image data
of a second dynamic range image to an external device via a
transmission line; and

an information sending step of sending, to the external
device via the transmission line, a plurality of items of knee
position information about a conversion from a first dynamic

range image into the second dynamic range image, with the
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plurality of items of knee position information limited to
the number of knee positions which the external device is
capable of dealing with.

(14) A program that causes a computer to function as:

a data sending means configured to send uncompressed
image data of a second dynamic range image to an external device
via a transmission line; and

an information sending means configured to send, to the
external devicevia the transmission line, apluralityof items
of knee position information about a conversion from a first
dynamic range image into the second dynamic range image, with
the plurality of items of knee position information limited
to the number of knee positions which the external device is
capable of dealing with.

(15) A receiving device including:

adatareceivingunit configuredto receive uncompressed
image data of a second dynamic range image from an external
device via a transmission line;

an information receiving unit configured to receive,
fromthe external devicevia the transmissionline, aplurality
of items of knee position information about a conversion from
afirstdynamic range image into the seconddynamic range image;

a conversion processing unit configured to perform, on
the uncompressed image data of the second dynamic range image,
a dynamic range conversion process that is based on the
plurality of items of knee position information; and

an information sending unit configured to send, to the
external device via the transmission line, information of the
number of knee positions which the receiving device itself
is capable of dealing with.

(16) The receiving device according to (15), further
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including

a storage unit configured to store the information of
the number of knee positions, wherein

the information sending unit acquires and sends the
information of the number of knee positions from the storage
unit.

(17) The receiving device according to (15) or (16),
wherein

the data receiving unit receives the uncompressed image
data from the external device via the transmission line by
means of a differential signal.

(18) The receiving device according to any of (15) to
(17), wherein

the information receiving unit extracts the plurality
of items of kneepositioninformationof the uncompressed image
data received by the data receiving unit from a blanking
interval of the uncompressed image data.

(19) A receiving method including:

a data receiving step of receiving uncompressed image
data of a second dynamic range image from an external device
via a transmission line;

an information receiving step of receiving, from the
external devicevia the transmission line, apluralityof items
of knee position information about a conversion from a first
dynamic range image into the second dynamic range image;

a conversion processing step of performing, on the
uncompressed image data of the second dynamic range image,
a dynamic range conversion process that is based on the
plurality of items of knee position information; and

an information sending step of sending, to the external

device via the transmission line, information of the number
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of knee positions which an own device is capable of dealing
with.

(20) A program that causes a computer to function as:

a data receiving means configured to receive
uncompressed image data of a second dynamic range image from
an external device via a transmission line;

an information receiving means configured to receive,
fromthe external devicevia the transmissionline, aplurality
of items of knee position information about a conversion from
afirstdynamic range image into the seconddynamic range image;

a conversion processing means configured to perform,
on the uncompressed image data of the second dynamic range
image, a dynamic range conversion process that is based on
the plurality of items of knee position information; and

an information sending means configured to send, to the
external device via the transmission line, information of the
number of knee positions which an own device is capable of

dealing with.

REFERENCE SIGNS LIST

[0177]
10 AV system
11 Digital camera

1l1la Imaging unit

11b Conversion unit

llc Setting unit

11d Encoding unit

11f Storage processing unit
12 BD player

12a HDMI terminal

12b HDMI sending unit
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21
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37
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High speed bus interface
Decoding unit

Information sending unit
Information receiving unit
Television receiver

HDMI terminal

HDMI receiving unit

High speed bus interface
Conversion unit
Information receiving unit
Information sending unit
Storage unit

Storage medium

HDMI cable

Valid image period
Horizontal blanking period
Vertical blanking period
Video data period

Data island period

Control period

HDMI transmitter

HDMI receiver

DDC line

CEC line

HPD line

Power source line

Reserve line

Imager

Imager driver

Imaging signal processing circuit

Camera control CPU
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137
140
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206
207
208
209
210
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211b
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212
213
215
216
217
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Still image signal processing circuit
Image signal processing circuit
Recording/reproducing unit
Recording medium

System control CPU

Flash ROM

SDRAM

User operation unit

Microphone

Audio signal processing circuit
Panel drive circuit

Display panel

Graphic generating circuit
Display control unit

Power source unit

CPU

Internal bus

Flash ROM

SDRAM

Remote control receiving unit
Remote control sender

Storage medium control interface
BD drive

HDD

SSD

Ethernet interface

Network terminal

MPEG decoder

Graphic generating circuit
Video output terminal

Audio output terminal
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312
313
314
320
321
322
323
324
325
326
327
331
332
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Display control unit

Panel drive circuit

Display panel

Power source unit

Antenna terminal

Digital tuner

MPEG decoder

Video signal processing circuit
Graphic generating circuit
Panel drive circuit

Display panel

Audio signal processing circuit
Audio amplification circuit
Speaker

Internal bus

CPU

Flash ROM

DRAM

Ethernet interface

Network terminal

Remote control receiving unit
Remote control sender

Display control unit

Power source unit
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CLAIMS

1. An encoding device comprising:

a setting unit configured to set a plurality of items
of knee position information about a conversion from a first
dynamic range image into a second dynamic range image;

an encodingunit configured to encode the second dynamic
range image to generate encoded data;

a determination unit configured to determine priority
order of the plurality of items of knee position information;
and

an adding unit configured to add the plurality of items
of knee position information to the encoded data of the second
dynamic range image, with the priority order given to the

plurality of items of knee position information.

2. The encoding device according to claim 1, further
comprising

a storage processing unit configured to store, in a
storage medium, the encoded data of the second dynamic range
image to which the plurality of items of knee position

information has been added.

3. The encoding device according to claim 1, wherein
the priority order is given to the plurality of items
of knee position information in such a manner that an array

is arranged in the priority order.

4. The encoding device according to claim 1, wherein
the priority order is given to the plurality of items

of knee position information in such a manner that information



10

15

20

25

30

69

indicating a priority relation of the plurality of items of

knee position information is added.

5. The encoding device according to claim 1, wherein
the determination unit determines the priority order
of the plurality of items of knee position information on the
basis of a compression/extension rate of a knee position
indicated by each of the plurality of items of knee position

information.

6. An encoding method comprising:

a setting step of setting a plurality of items of knee
position information about a conversion from a first dynamic
range image into a second dynamic range image;

an encoding step of encoding the second dynamic range
image by means of an encoding unit to generate encoded data;

a determination step of determining priority order of
the plurality of items of knee position information; and

an adding step of adding the plurality of items of knee
position information to the encoded data of the second dynamic
range image, with the priority order given to the plurality

of items of knee position information.

7. A program for causing a computer to function as:

a setting means configured to set a plurality of items
of knee position information about a conversion from a first
dynamic range image into a second dynamic range image;

anencodingmeans configuredtoencode the seconddynamic
range image to generate encoded data;

a determination means configured to determine priority

order of the plurality of items of knee position information;
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and

an adding means configured to add the plurality of items
of knee position information to the encoded data of the second
dynamic range image, with the priority order given to the

plurality of items of knee position information.

8. A sending device comprising:

adatasendingunitconfiguredtosenduncompressed image
data of a second dynamic range image to an external device
via a transmission line; and

an information sending unit configured to send, to the
external device via the transmission line, knee position
information about a conversion froma first dynamic range image
into the second dynamic range image, with the knee position
information limited to the number of knee positions which the

external device is capable of dealing with.

9. The sending device according to claim 8, further
comprising

an information receiving unit configured to receive,
from the external device, information of the number of knee

positions which the external device is capableofdealingwith.

10. The sending device according to claim 8, further
comprising:

a data acquisition unit configured to acquire encoded
data of the second dynamic range image to which a plurality
of items of knee position information has been added, with
priorityorder given to theplurality of items of knee position
information;

a decoding unit configured to decode the encoded data
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of the second dynamic range image to obtain the uncompressed
image data of the second dynamic range image; and
aninformationselectingunit configuredtoselect, from
among the plurality of items of knee position information on
the basis of the priority order, the item of knee position
information, the number of which is equivalent to the number
of knee positions which the external device is capable of

dealing with.

11. The sending device according to claim 8, wherein
the data sending unit sends the uncompressed image data
to the external device via the transmission line by means of

a differential signal.

12. The sending device according to claim 8, wherein
the information sending unit sends, to the external
device, the plurality of items of knee position information
of the uncompressed image data that are sent by the data sending
unit by inserting the plurality of items of knee position
information in a blanking interval of the uncompressed image

data.

13. A sending method comprising:

a data sending step of sending uncompressed image data
of a second dynamic range image to an external device via a
transmission line; and

an information sending step of sending, to the external
device via the transmission line, knee position information
about a conversion from a first dynamic range image into the
second dynamic range image, with the knee position information

limited to the number of knee positions which the external
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device is capable of dealing with.

14. A program that causes a computer to function as:

a data sending means configured to send uncompressed
image data of a second dynamic range image to an external device
via a transmission line; and

an information sending means configured to send, to the
external device via the transmission line, knee position
information about a conversion froma first dynamic range image
into the second dynamic range image, with the knee position
information limited to the number of knee positions which the

external device is capable of dealing with.

15. A receiving device comprising:

adatareceivingunit configuredto receive uncompressed
image data of a second dynamic range image from an external
device via a transmission line;

an information receiving unit configured to receive,
from the external device via the transmission line, a
predetermined number of items of knee position information
about a conversion from a first dynamic range image into the
second dynamic range image;

a conversion processing unit configured to perform, on
the uncompressed image data of the second dynamic range image,
a dynamic range conversion process that is based on the
predetermined number of items of knee position information;
and

an information sending unit configured to send, to the
external device via the transmission line, information of the
number of knee positions which the receiving device itself

is capable of dealing with.
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16. The receiving device according to claim 15, further
comprising

a storage unit configured to store the information of
the number of knee positions, wherein

the information sending unit acquires and sends the
information of the number of knee positions from the storage

unit.

17. The receiving device according to claim 15, wherein
the data receiving unit receives the uncompressed image
data from the external device via the transmission line by

means of a differential signal.

18. The receiving device according to claim 15, wherein
the information receiving unit extracts the plurality

of items of kneepositioninformationof the uncompressed image

data received by the data receiving unit from a blanking

interval of the uncompressed image data.

19. A receiving method comprising:

a data receiving step of receiving uncompressed image
data of a second dynamic range image from an external device
via a transmission line;

an information receiving step of receiving, from the
external device via the transmission line, a predetermined
number of items of kneepositioninformation about a conversion
froma first dynamic range image into the second dynamic range
image;

a conversion processing step of performing, on the

uncompressed image data of the second dynamic range image,
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a dynamic range conversion process that is based on the
predetermined number of items of knee position information;
and

an information sending step of sending, to the external
device via the transmission line, information of the number
of knee positions which an own device is capable of dealing

with.

20. A program that causes a computer to function as:

a data receiving means configured to receive
uncompressed image data of a second dynamic range image from
an external device via a transmission line;

an information receiving means configured to receive,
fromthe external devicevia the transmissionline, aplurality
of items of knee position information about a conversion from
afirstdynamic range image into the seconddynamic range image;

a conversion processing means configured to perform,
on the uncompressed image data of the second dynamic range
image, a dynamic range conversion process that is based on
thepredeterminednumberof itemsof kneepositioninformation;
and

an information sending means configured to send, to the
external device via the transmission line, information of the
number of knee positions which an own device is capable of

dealing with.
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