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[Object]
Correspondence Address: To make it possible for the reception side to carry out an
LERNER, DAVID, LITTENBERG, optimum process for an image signal (image data) depending
KRUMHOLZ & MENTLIK upon the type of a content.
600 SOUTH AVENUE WEST [Solving Means]
WESTFIELD, NJ 07090 (US) An AV system 40 composed of an HD recorder 41 and a
display unit 42 uses a communication interface of the HDMI.
. . . An HDMI source 53 of the HD recorder 41 transmits image
(73)  Assignee: Seny Corporation, Tokyo (IP) data (image signal) in the form of differential signals to an
HDMI sink 61 of the display unit 42 through three TMDS
(21) Appl. No.: 12/450,142 channels. The HDMI source 53 inserts content identification
information for the identification of the type of a content of
o image data to be transmitted into an AVI InfoFrame packet
(22)  PCT Filed: Nov.2,2007 placed in a blanking period. A control section 64 of the
display unit 42 controls operation of a display processing
(86) PCT No.: PCT/IP2007/071405 section 62 which carries out a process for displaying for the
image data based on the content identification information
§ 371 (c)(1), (ITC, CT1 and CTO0) received by the HDMI sink 61 and a
(2), (4) Date: Sep. 11, 2009 display section 63 for displaying an image.
53 61
2 - ’
71 72 [/ 81 82
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FIG.8

CT1 CTO IT Content Attribute
0 0 Text:generic IT content
0 1 Photograph:still pictures
1 0 Cinema:Movie or home video
1 1 Game:PC or game console video
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FIG.18
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FIG.25
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FIG.27
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FIG.30
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COMMUNICATION SYSTEM,
TRANSMISSION APPARATUS,
TRANSMISSION METHOD, RECEPTION
APPARATUS AND RECEPTION METHOD

TECHNICAL FIELD

[0001] This invention relates to a communication system, a
transmission apparatus, a transmission method, a reception
apparatus and a reception method wherein a communication
interface such as, for example, an HDMI (High Definition
Multimedia Interface) is used. Particularly, the present inven-
tion relates to a communication system and so forth wherein
an image signal having content identification information
inserted in a blanking period thereof is sent in the form of
differential signals through a plurality of channels whereas
the reception side can carry out an optimum process for the
image signal depending upon the type of the content based on
the content identification information.

BACKGROUND ART

[0002] In recent years, an HDMI has been and is being
popularized as a communication interface which transmits a
digital image signal, that is, a non-compressed (baseband)
image signal (hereinafter referred to as “image data™) and a
digital sound signal (hereinafter referred to as “sound data™)
associated with the image signal at a high speed, for example,
from a DVD (Digital Versatile Disc) recorder, a set top box or
some other AV source (Audio Visual source) to a television
receiver, a projector or some other display apparatus (refer to,
for example, Patent Document 1).

[0003] As regards the HDMI, a TMDS (Transition Mini-
mized Differential Signaling) channel for transmitting image
data and sound data at a high speed unidirectionally from an
HDMI source (HDMI Source) to an HDMI sink (HDMI
Sink), a CEC line (Consumer Electronics Control Line) for
carrying out bidirectional communication between an HDMI
source and an HDMI sink and so forth are prescribed. Patent
Document 1: Japanese Patent Laid-Open No. 2006-319503

DISCLOSURE OF INVENTION

Technical Problem

[0004] The HDMI described above originally is a commu-
nication interface for transmitting image data of a dynamic
picture content. However, as types of contents, a still picture,
a text, a cinema, a game and so forth exist in addition to a
dynamic picture. On the reception side of image data, a pro-
cess for displaying an image such as, for example, a process
for contour emphasis and the like are carried out. However, it
is demanded to make it possible to carry out an optimum
process for such image data.

[0005] It is an object of the present invention to make it
possible for the reception side to carry out an optimum pro-
cess for an image signal (image data) depending upon the type
of a content.

Technical Solution

[0006] A concept of the present invention resides in a trans-
mission apparatus characterized in that the transmission
apparatus includes

[0007] an identification information insertion section con-
figured to insert, into a blanking period of an image signal of

Feb. 11, 2010

apredetermined content to be transmitted, content identifica-
tion information for the identification of a type of the prede-
termined content, and

[0008] a transmission section configured to transmit the
image signal having the content identification information
inserted in the blanking period thereof by the identification
information insertion section in the form of differential sig-
nals through a plurality of channels.

[0009] In the present invention, the identification informa-
tion insertion section inserts, into a blanking period of an
image signal of a predetermined content to be transmitted,
content identification information for the identification of a
type of the predetermined content. For example, the image
signal of the predetermined content to be transmitted is
obtained by reproduction from a recording medium by a
reproduction section. Or, for example, the image signal of the
predetermined content to be transmitted is obtained by pick-
ing up an image pickup object by means of a camera section.

[0010] The content identification information includes, for
example, information indicative of a type of the content. Or,
for example, the content identification information includes
one or both of information indicative of a vendor name and
information indicative of a type of a source apparatus. The
content identification information is inserted into a blanking
period of the image signal of the predetermined content using,
for example, the AVI InfoFrame of the HDMI. Or, the content
identification information is inserted into a blanking period of
the image signal of the predetermined content using the SPD
InfoFrame (vendor name region, source apparatus type
region or the like) of the HDMI.

[0011] The transmission section transmits the image signal
having the content identification information inserted in the
blanking period thereof in this manner in the form of differ-
ential signals through a plurality of channels. Consequently,
the reception side of the image signal can recognize from the
content identification information inserted in the blanking
period to what content the received image signal relates, and
can carry out an optimum process for the image signal
depending upon the type of the content.

[0012] In the present invention, for example, the content
identification information may be identification information
at least for the identification of whether or not the predeter-
mined content is a still picture content. In this instance, the
reception side can decide based on the content identification
information whether or not the received image information
relates to a still picture content, and can carry out an optimum
process for the image signal which relates to a still picture
content.

[0013] In the present invention, for example, the content
identification information may be formed from a plurality of
data placed hierarchically. For example, the content identifi-
cation information is formed from first data formed from data
of'1 bit and second data formed from data of 2 bits and used
further when the first data is in one state. In this instance, the
load to the decision process on the reception side can be
moderated by placing data for the decision of a content which
is transmitted in a high frequency into a higher hierarchical
layer. For example, where the content identification informa-
tion is formed from the first data of 1 bit and the second data
of 2 bits described above, identification of five different con-
tents, for example, a dynamic picture, a text, a still picture, a
cinema and a game is possible. For example, where the trans-
mission frequency of a dynamic picture is high, the first data
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of'1 bit is used as identification information of whether or not
the content is a dynamic picture.

[0014] In the present invention, for example, the transmis-
sion apparatus further may include a color space information
insertion section configured to insert color space information
of'the image signal into a blanking period of the image signal
of the predetermined content to be transmitted, and the defi-
nition of the color space information may vary in response to
a type of the content indicated by the content identification
information. By the configuration, the reception side of the
image signal can display an image based on the image signal
using an optimum color space depending upon the type of the
content.

[0015] In the present invention, for example, the definition
of the color space information may vary at least depending
upon whether or not the predetermined content is a still pic-
ture. In this instance, it is possible for the reception side to
display an image based on the image signal of a still picture in
an optimum color space.

[0016] In the present invention, for example, the transmis-
sion apparatus may further include a user operation section
configured to allow a user to designate a color space of the
image signal of the predetermined content to be transmitted.
In this instance, the user can designate a desired color space
taking a color space or the like supported by the reception side
into consideration.

[0017] Inthe present invention, for example, the transmis-
sion apparatus may further include a color space information
acquisition section configured to acquire information of color
spaces which can be supported by a transmission destination
of'the image signal of the predetermined content to be trans-
mitted from the transmission destination. In this instance,
where the user designates a color space as described herein-
above, the user can easily recognize color spaces which are
supported by the reception side.

[0018] In the present invention, for example, the transmis-
sion apparatus may be configured such that it further includes
a user operation section configured to allow a user to desig-
nate a color space of the image signal of the predetermined
content to be transmitted and the user can designate a prede-
termined color space from among the color spaces indicated
based on the information of the color spaces acquired by the
color space information acquisition section through the user
operation section. In this instance, the user can avoid desig-
nation of a color space which is not supported by the reception
side.

[0019] In the present invention, for example, the transmis-
sion apparatus may further include a color space setting sec-
tion configured to select a predetermined color space from
among the color spaces indicated by the information of the
color spaces acquired by the color space information acqui-
sition section to automatically set the color space ofthe image
signal of the predetermined content to be transmitted. In this
instance, since a color space supported by the reception side
is automatically set, the labor and time of the user can be
moderated.

[0020] Further, in the present invention, for example, the
transmission apparatus may be configured such that it further
includes a quantization range information insertion section
configured to insert quantization range information of the
image signal into a blanking period of the image signal of the
predetermined content to be transmitted and the definition of
the quantization range information varies depending upon the
type of the predetermined content indicated by the content
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identification information. By the configuration, the recep-
tion side of the image signal can display an image based on
the image signal in an optimum gradation according to the
type of the content.

[0021] Further, in the present invention, for example, the
definition of the quantization range information may vary at
least depending upon whether or not the predetermined con-
tent is a still picture. In this instance, the reception side can
display an image based on the image signal of the still picture
content in an optimum gradation.

[0022] Another concept of the present invention resides in
areception apparatus characterized in that the reception appa-
ratus includes

[0023] a reception section configured to receive an image
signal transmitted thereto in the form of differential signals
through a plurality of channels and having content identifi-
cation information for the identification of a type of a content
inserted in a blanking period thereof,

[0024] adisplay processing section configured to carry out
a process for displaying for the image signal received by the
reception section, and

[0025] a control section configured to control operation of
the display processing section based on the content identifi-
cation information inserted in the blanking period of the
image signal received by the reception section.

[0026] In the present invention, an image signal having
content identification information inserted in a blanking
period thereof and transmitted to the reception apparatus in
the form of differential signals through a plurality of channels
is received by the reception section. Then, the display pro-
cessing section carries out a process for displaying such as
contour emphasis for the received image signal. In this
instance, the control section controls operation of the display
processing section based on the content identification infor-
mation inserted in the blanking period of the image signal
received by the reception section. Consequently, the display
processing section changes the operation thereof depending
upon to what content the received image signal relates, and an
optimum process is carried out for the image signal.

[0027] Inthe present invention, for example, the reception
apparatus may be configured such that the display processing
section includes at least a contour emphasis section config-
ured to carry out contour emphasis for the image signal and
the control section controls such that, when the content iden-
tification information indicates a text, the contour emphasis
by the contour emphasis section is not carried out for the
image signal. This can prevent characters from being made
difficult to read by the contour emphasis.

[0028] In the present invention, for example, the reception
apparatus may be configured such that the display processing
section includes at least a color space changing section con-
figured to change a color space and the control section con-
trols the color space changing section such that, when the
content identification information indicates a still picture, the
color space is changed to a color space for a still picture. This
makes it possible to favorably display an image based on the
image signal of the still picture content in a color space for a
still picture.

[0029] In the present invention, for example, the reception
apparatus is configured such that the display processing sec-
tion includes at least a gradation changing section configured
to change a black side gradation and the control section con-
trols the gradation changing section such that, when the con-
tent identification information indicates a cinema, a gradation
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on the black side is raised. By the configuration, in an image
based on the image signal of the cinema content, the black
side gradation is emphasized, and an image suitable for the
cinema content can be displayed.

[0030] In the present invention, for example, the reception
apparatus may be configured such that the display processing
section includes at least a picture quality improvement sec-
tion configured to carry out a process for picture quality
change for the image signal and providing predetermined
delay to the image signal and the control section controls such
that, when the content identification information indicates a
game, the process by the picture quality improvement section
is not carried out for the image signal. By the configuration,
delay of the image with respect to the sound can be moder-
ated, and appearance of an unfamiliar feeling by the displace-
ment between the sound and the image is prevented.

[0031] In the present invention, for example, the reception
apparatus may be configured such that the content identifica-
tion information indicates a still picture or a dynamic picture
and the control section controls the display processing section
such that, when the content identification information indi-
cates the still picture, a process suitable for the still picture is
carried out for the image signal, and controls the display
processing section such that, when the content identification
information indicates the dynamic picture, a process suitable
for the dynamic picture is carried out for the image signal.
This makes it possible to carry out an optimum process for the
image signal depending upon the type of the content.

[0032] In the present invention, the reception apparatus
may be configured such that the reception apparatus further
includes a mode setting section configured to allow a user to
set one of an auto mode, a still picture mode and a dynamic
picture mode, the content identification information indicates
a still picture or a dynamic picture, where the auto mode is set
by the mode setting section, the control section controls the
display processing section such that a process corresponding
to the type (still picture or dynamic picture) of the content
indicated by the content identification information is carried
out for the image signal, and where the still picture mode or
the dynamic picture mode is set by the mode setting section,
the control section controls the display processing section
such that a process suitable for the set mode is carried out for
the image signal. By the configuration, by setting the still
picture mode or the dynamic picture mode, the user can
compulsorily cause the reception apparatus to carry out a
process corresponding to a still picture or a dynamic picture
for the image signal.

[0033] In the present invention, for example, the reception
apparatus may be configured such that the content identifica-
tion information indicates a still picture, a dynamic picture, a
text, a cinema or a game and the control section controls the
display processing section such that a process corresponding
to the type (still picture, dynamic picture, text, cinema or
game) of the content indicated by the content identification
information is carried out for the image signal. This makes it
possible to carry out an optimum process for the image signal
depending upon the type of the content.

[0034] In the present invention, for example, the reception
apparatus may be configured such that it further includes a
mode setting section configured to allow a user to set one of
auto, still picture, dynamic picture, text, cinema and game
modes, the content identification information indicates a still
picture, a dynamic picture, a text, a cinema or a game, and
where the auto mode is set by the mode setting section, the
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control section controls the display processing section such
that a process suitable for the type (still picture, dynamic
picture, text, cinema or game) of the content indicated by the
content identification information is carried out for the image
signal, and where the still picture mode or the dynamic pic-
ture mode is set by the mode setting section, the control
section controls the display processing section such that a
process suitable for the set mode is carried out for the image
signal. In this instance, by setting one of the still picture,
dynamic picture, text, cinema and game modes, the user can
cause the reception apparatus to compulsorily carry out a
process suitable for the still, dynamic picture, text, cinema or
game for the image signal.

[0035] In the present invention, for example, the reception
apparatus may be configured such that, within a blanking
period of the image signal received by the reception section,
color space information whose definition varies in response to
the type of the content indicated by the content identification
information is inserted in addition to the content identifica-
tion information and the control section controls operation of
the display processing section based on the content identifi-
cation information and the color space information inserted in
the blanking period of the image signal received by the recep-
tion section. By the configuration, the operation ofthe display
processing section is varied depending upon to what content
the received image signal relates, and it is possible to display
an image in an optimum color space depending upon the type
of the content.

[0036] In the present invention, for example, the reception
apparatus may be configured such that the display processing
section includes at least a color gamut expansion section
configured to expand the color gamut and the control section
control the color gamut expansion section such that, when the
color space indicated by the color space information is the
sRGB, the color gamut expansion process is carried out for
the image signal. This makes it possible to display a good
image whose color gamut is expanded.

[0037] Inthe present invention, for example, the reception
apparatus may be configured such that the color space infor-
mation indicates a color space of the sSRGB, sYCC or Adobe
RGB and the control section sets the color space to the color
space indicated by the color space information. This makes it
possible to set an optimum color space corresponding to the
image signal.

[0038] In the present invention, the reception apparatus
may be configured such that the reception apparatus further
includes a mode setting section configured to allow a user to
set one of auto, sSRGB, sYCC and Adobe RGB modes, the
color space information indicates an sSRGB, sYCC or Adobe
RGB color space, and when the auto mode is set by the mode
setting section, the control section sets the color space to a
color space indicated by the color space information, and
when the sSRGB mode, the sYCC mode or the Adobe RGB
mode is set by the mode setting section, the control section
sets the color space to a color space corresponding to the set
mode. By the configuration, by setting one of the sRGB,
sYCC and Adobe RGB modes, the user can set the color space
compulsorily to the sSRGB, sYCC or Adobe RGB color space.
[0039] In the present invention, for example, the reception
apparatus may be configured such that the quantization range
information indicates a full range or a limited range and the
control section sets the quantization range for the image sig-
nal to a quantization range indicated by the quantization
range information. This makes it possible to set the quantiza-
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tion range for the image signal to an optimum quantization
range suitable for the image signal.

[0040] In the present invention, the reception apparatus
may be configured such that it further includes a mode setting
section configured to allow a user to set one of auto, full range
and limited range modes, the quantization range information
indicates full range of limited range, and when the auto mode
is set by the mode setting section, the control section sets the
quantization range for the image signal to a quantization
range indicated by the quantization range information, and
when the full range mode or the limited range mode is set by
the mode setting section, the control section sets the quanti-
zation range for the image signal to a quantization range
corresponding to the set mode. By the configuration, by set-
ting one of the full range and limited range modes, the user
can set the quantization range for the image signal compul-
sorily to the full range or the limited range.

[0041] In the present invention, the reception apparatus
may be configured such that, in the blanking period of the
image signal received by the reception section, quantization
range information of the image signal whose definition varies
in response to the type of the content indicated by the content
identification information is inserted in addition to the con-
tent identification information, and the control section con-
trols operation of the display processing section based on the
content identification information and the quantization range
information inserted in the blanking period of the image
signal received by the reception section. Consequently, the
operation of the display processing section changes depend-
ing upon to what content the received image signal relates,
and it is possible to display an image with an optimum gra-
dation suitable for the type of the content.

[0042] In the present invention, for example, the reception
apparatus may further include a tuner for receiving a broad-
casting signal, and a switch for selectively supplying an
image signal received by the tuner or the image signal
received by the reception section to the display processing
section. Inthis instance, not only an image based on the image
signal received by the reception section but also an image
based on the image signal received by the tuner can be dis-
played.

[0043] In the present invention, for example, the reception
apparatus may be configured such that the display processing
section includes an OSD portion and the control section con-
trols the OSD portion such that a type of the content indicated
by the content identification information or a type of a color
space indicated by the color space information is OSD dis-
played. In this instance, the user can easily recognize the type
of'the content or the type of the color space based on the OSD
display.

[0044] In the present invention, for example, the reception
apparatus may be configured such that the display processing
section includes an OSD portion and the control section con-
trols the OSD portion such that, when a color space indicated
by the color space information is not supported, that the color
space is not supported is OSD displayed. In this instance, the
user can easily recognize based on the OSD display that an
image signal of a color space which is not supported by the
reception apparatus has been sent to the reception apparatus
from the transmission side.

[0045] A further concept of the present invention resides in
areception apparatus characterized in that the reception appa-
ratus includes
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[0046] a reception section configured to receive an image
signal of a predetermined content which has content identi-
fication information for the identification of a type of a con-
tent,

[0047] adisplay processing section configured to carry out
a process for displaying for the image signal received by the
reception section, and

[0048] a control section configured to control operation of
the display processing section based on the content identifi-
cation information which the image signal received by the
reception section has.

[0049] Inthe present invention, an image signal of a prede-
termined content having content identification information
for the identification of the type of the content is received by
the reception section. For example, the content identification
information is inserted in a blanking period of the image
signal. Further, for example, the content identification infor-
mation includes information of the compression method of
the image signal.

[0050] Then, the display processing section carries out a
process for displaying such as contour emphasis for the
received image signal. In this instance, the control section
controls operation of the display processing section based on
the content identification information which the image signal
received by the reception section has. Consequently, the
operation of the display processing section is changed
depending upon to what content the received image signal
relates, and an optimum process is carried out for the image
signal.

[0051] In the present invention, for example, the reception
apparatus may be configured such that the reception section
receives a compressed image signal inputted to an input ter-
minal such as a USB terminal and the control section controls
the display processing section such that, when the image
signal received by the reception section is a JPEG file, a still
picture process is carried out for the image signal. In this
instance, the image signal is an image signal of a still picture
content, and the display processing section carries out an
optimum process for the image signal.

[0052] In the present invention, for example, the reception
apparatus may be configured such that the reception section
receives a compressed image signal inputted to a USB termi-
nal and the control section controls the display processing
section such that, when the image signal received by the
reception section is a JPEG file and a particular maker code is
included in a tag of the JPEG file, a still picture process is
carried out for the image signal. In this instance, the image
signal is an image signal of a still picture content, and the
display processing section carries out an optimum process for
the image signal.

Advantageous Effects

[0053] According to the present invention, an image signal
in which content identification information for the identifica-
tion of the type of a content is inserted is transmitted, and on
the reception side, an optimum process suitable for the type of
the content can be carried out for the image signal based on
the content identification information.

BRIEF DESCRIPTION OF DRAWINGS

[0054] [FIG. 1]
[0055] FIG. 11is a block diagram showing an example of a
configuration of an AV system as an embodiment.
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[0056] [FIG. 2]
[0057] FIG. 2 is a block diagram showing an example of a

particular configuration of a display processing section and a
display section of a display unit.

[0058] [FIG. 3]

[0059] FIG. 3 is a block diagram showing an example of a
configuration of an HDMI source and an HDMI sink.
[0060] [FIG. 4]

[0061] FIG. 4 is a block diagram showing an example of a
configuration of an HDMI transmitter and an HDMI receiver.
[0062] [FIG. 5]

[0063] FIG. 5 is a view illustrating a structure of TMDS
transmission data.

[0064] [FIG. 6]

[0065] FIG. 6 is a timing chart illustrating a relationship
between control bits CTL0 and CTL1 and a data island inter-
val and a control interval.

[0066] [FIG. 7]

[0067] FIG. 7 is a view illustrating a data structure of an
AVI InfoFrame packet.

[0068] [FIG. 8]

[0069] FIG. 8 is a view illustrating a corresponding rela-

tionship between content identification information placed in
the AVI InfoFrame packet and content types.

[0070] [FIG.9]

[0071] FIG. 9 is a flow chart illustrating an example of
control based on content identification information on the
reception side.

[0072] [FIG. 10]

[0073] FIG. 10 is a flow chart illustrating another example
of control based on content identification information on the
reception side.

[0074] [FIG. 11]

[0075] FIG. 11 is a view showing a GUI screen image
displayed on a liquid crystal panel upon mode setting for an
auto mode, a video (dynamic picture) mode, a photo (still
picture) mode, a text mode, a cinema mode and a game mode.
[0076] [FIG.12]

[0077] FIG.12is ablock diagram showing an example of a
configuration of an AV system as another embodiment.
[0078] [FIG. 13]

[0079] FIG.13 is a block diagram showing an example of'a
configuration of a video camera which composes the AV
system.

[0080] [FIG. 14]

[0081] FIG. 14 is a block diagram showing an example of a
configuration of a television receiver which composes the AV
system.

[0082] [FIG. 15]

[0083] FIG.15is ablock diagram showing an example of'a
particular configuration of a display processing section and a
display section of the television receiver.

[0084] [FIG. 16]

[0085] FIG. 16 is a view illustrating an example of a data
structure of a color space data block (Colorimetory Data
Block) as an E-EDID.

[0086] [FIG.17]

[0087] FIG. 17 is a view illustrating an example of a data
structure of a video performance data block (Video Capabil-
ity Data Block) as an E-EDID.

[0088] [FIG. 18]

[0089] FIG. 18 is a flow chart illustrating an example of a
setting process of a control section of a video camera upon
setting of a color space and a quantization range.
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[0090] [FIG. 19]

[0091] FIG. 19 is a view illustrating a data structure of an
AVI InfoFrame packet.

[0092] [FIG. 20]

[0093] FIG. 20 is a view illustrating an example of a defi-
nition of color space information and quantization range
information depending upon a content.

[0094] [FIG. 21]

[0095] FIG. 21 is a flow chart illustrating an example of
control on the reception side based on content identification
information and so forth.

[0096] [FIG. 22]

[0097] FIG. 22 is a view showing an example of display of
a content and a color space OSD displayed on the screen of
the liquid crystal panel.

[0098] [FIG. 23]

[0099] FIG. 23 is a flow chart illustrating another example
of control on the reception side depending upon content iden-
tification information and so forth.

[0100] [FIG. 24]

[0101] FIG. 24 is a view showing a GUI screen image
displayed on the liquid crystal panel upon mode setting for an
auto mode, a video (dynamic picture) mode, a photo (still
picture) mode, a text mode, a cinema mode and a game mode.
[0102] [FIG. 25]

[0103] FIG. 25 is a flow chart illustrating an example of
control on the reception side depending upon color space
information.

[0104] [FIG. 26]

[0105] FIG. 26 is a view showing a GUI screen image
displayed on the liquid crystal panel upon mode setting for an
auto mode, an sRGB mode, an sYCC mode and an Adobe
RGB mode.

[0106] [FIG.27]

[0107] FIG. 27 is a flow chart illustrating an example of
control on the reception side depending upon quantization
range information.

[0108] [FIG. 28]

[0109] FIG. 28 is a view showing a GUI screen image
displayed on the liquid crystal panel upon mode setting for an
auto mode, a full range mode and a limited range mode.

[0110] [FIG.29]

[0111] FIG. 29 is a view illustrating a configuration of SPD
InfoFrame.

[0112] [FIG. 30]

[0113] FIG. 30 is a view illustrating a configuration of

Source, Device and Information.

[0114] [FIG. 31]

[0115] FIG. 31 is a flow chart illustrating an example of
control on the reception side depending upon content identi-
fication information.

[0116] [FIG. 32]

[0117] FIG. 32 is a flow chart illustrating another example
of control on the reception side depending upon the content
identification information.

[0118] [FIG. 33]

[0119] FIG. 33 is a view showing a GUI screen image
displayed on the liquid crystal panel upon mode setting for an
auto mode, a video (dynamic picture) mode and a photo (still
picture) mode.
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[0120] [FIG. 34]
[0121] FIG. 34 is a block diagram showing an example of a
configuration of an AV system as another embodiment.

EXPLANATION OF REFERENCE SYMBOLS

[0122] 40...AVsystem,41...HDrecorder,42 ... Display
unit, 43 . . . HDMI cable, 51 . . . Recording and reproduction
section, 52 . . . Codec, 53 . . . HDMI source, 54 . . . HD,
55 ... External apparatus, 61 . . . HDMI sink, 62 . . . Display
processing section, 62a . . . Chroma decoder, 625 . . . DRC
portion, 62¢ . . . Enhancer, 624 . . . Panel driver, 63 . . . Display
section, 63a . . . Liquid crystal panel, 635 . . . Backlight,
71 . . . Source signal processing section, 72 . . . HDMI
transmitter, 81 . . . HDMI receiver, 82 . . . Sink signal pro-
cessing section, 140 . . . AV system, 141 . . . Video camera,
142 . . . Television receiver, 143 . . . HDMI cable, 151 . . .

Control section, 152 . . . User operation section, 153 . . .
Display section, 154 . . . Image pickup lens, 155 . . . Image
pickup element, 156 . . . Picked up image signal processing

section, 157 . . . Codec, 158 . . . Recording and reproduction
section, 159 . . . HD, 160 . . . HDMI source, 161 . . . External
apparatus, 171 . . . Control section, 172 . . . User operation
section, 174 . . . Tuner, 175 . . . Antenna terminal, 176 . . .
Switch, 177 . . . Display processing section, 177a . . . Chroma
decoder, 1775 . . . DRC portion, 177¢ . . . Enhancer, 1774 . . .
Panel driver, 178 . . . Display section, 178« . . . Liquid crystal
panel, 1785 . . . Backlight, 180 . . . AV system, 181 .. . Video
camera, 181a, 182 . . . USB terminal, 182 . . . Television
receiver, 183 .. . USB cable

BEST MODE FOR CARRYING OUT THE
INVENTION

[0123] Inthe following, embodiments of the present inven-
tion are described with reference to the drawings.

[0124] FIG.1shows an example of a configuration of an AV
system 40 to which the present invention is applied. Referring
to FIG. 1, the AV system 40 is composed of an HD (Hard
Disk) recorder 41 as a transmission apparatus and a display
unit 42 as a reception apparatus. The HD recorder 41 and the
display unit 42 are connected to each other by a cable 43 for
the HDMI.

[0125] The HD recorder 41 has a recording and reproduc-
tion section 51, a codec 52, an HDMI source 53 and an HD 54
and carries out recording and reproduction of data on and
from the HD 54. In particular, the recording and reproduction
section 51 records encoded data obtained by encoding image
data (image signal) and sound data (sound signal) associated
with the image data, which are supplied from the codec 52, for
example, in accordance with an MPEG (Moving Picture
Experts Group) system or the like on the HD 54. Further, the
recording and reproduction section 51 reproduces (reads out)
encoded data from the HD 54 and supplies the encoded data
to the codec 52.

[0126] Thecodec 52 decodes encoded data supplied thereto
from the recording and reproduction section 51 into data of an
image and sound of a baseband (in a non-compressed form) in
accordance with the MPEG system or the like and supplies
the baseband image and sound data to the HDMI source 53
and an external apparatus 55. Further, the codec 52 encodes
baseband image and sound data supplied thereto from the
external apparatus 55 into encoded data and supplies the
encoded data to the recording and reproduction section 51.
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Here, the external apparatus 55 is a different HD recorder, a
personal computer, a DVD (Digital Versatile Disc) player, a
digital camera or the like.

[0127] The HDMI source 53 transmits baseband image and
sound data supplied from the codec 52 unidirectionally to the
display unit 42 through the cable 43 by communication com-
plying with the HDMI. In this significance, the HDMI source
53 forms a transmission section. Further, the HDMI source 53
inserts content identification information for the identifica-
tion of a content type of image data to be transmitted, that is,
to what content the image data relates, into a blanking period
of'image data (image signal) to be transmitted. In this signifi-
cance, the HDMI source 53 forms an identification informa-
tion insertion section. Details of this content identification
information are hereinafter described.

[0128] The display unit 42 has an HDMI sink 61, a display
processing section 62, a display section 63 and a control
section 64, and carries out display of an image and so forth. In
particular, the HDMI sink 61 receives baseband image and
sound data transmitted unidirectionally thereto from the
HDMI source 53 of the HD recorder 41 connected thereto
through the cable 43 by communication complying with the
HDMLI. In this significance, the HDMI sink 61 forms a recep-
tion section.

[0129] The HDMI sink 61 supplies received image data to
the display processing section 62. It is to be noted that data of
sound received by the HDMI sink 61 is supplied to a speaker
not shown, for example, built in the display unit 42. From the
speaker, sound based on the received sound data is outputted.
[0130] The display processing section 62 carries out such a
process as contour emphasis for display for image data
received by the HDMI sink 61. The display section 63 dis-
plays an image based on image data processed by the display
processing section 62. The display section 63 is formed, for
example, from an LCD (Liquid Crystal Display) unit, an
organic EL (ElectroLuminescence) unit, a CRT (Cathode Ray
Tube) or the like. The control section 64 controls operation of
the display processing section 62 and the display section 63.
In the present embodiment, content identification informa-
tion inserted in a blanking period of image data as described
above from the HDMI sink 61. The control section 64 con-
trols, based on the content identification information, opera-
tion of the display processing section 62 and the display
section 63 in response to the content type of image data
received by the HDMI sink 61.

[0131] FIG. 2 shows an example of a particular configura-
tion of the display processing section 62 and the display
section 63. Referring to FIG. 2, the display processing section
62 is composed of a chroma decoder 624, a DRC (Digital
Reality Creation) portion 625, an enhancer 62¢ and a panel
driver 62d.

[0132] The chroma decoder 62a carries out a process
regarding a color such as change of a color space for image
data supplied thereto from the HDMI sink 61. The chroma
decoder 62a forms a color space changing section. The DRC
portion 625 carries out a process for improving the picture
quality for image data outputted from the chroma decoder
62q. In this instance, the DRC portion 624 regenerates, for
example, pixel data of a pixel of interest in response to a
pattern including peripheral pixel data to carry out picture
quality improvement. This DRC portion 625 forms a picture
quality improvement section.

[0133] The enhancer 62c¢ carries out a process for contour
emphasis for image data outputted from the DRC portion 624.
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This enhancer 62¢ forms a contour emphasis section. The
panel driver 62d drives a liquid crystal panel 63a which
composes the display section 63 hereinafter described based
on image data outputted from the enhancer 62¢. This panel
driver 62d carries out also gamma correction. The panel
driver 62d forms a gradation changing section.

[0134] Further, referring to FIG. 2, the display section 63 is
composed of a liquid crystal panel 63a and a backlight 634.
The liquid crystal panel 63a is driven by the panel driver 62d
described hereinabove to display an image based on image
data. The backlight 635 is formed, for example, from a white
fluorescent tube.

[0135] An example of operation of the AV system 40 of
FIG. 1 which is configured in such a manner as described
above is described.

[0136] For example, ifthe HD recorder 41 is operated so as
to reproduce the HD 54 (in FIG. 1, user operation means is not
shown), then the recording and reproduction section 51 repro-
duces encoded data from the HD 54 and supplies the repro-
duced encoded data to the codec 52. The codec 52 decodes the
encoded data supplied thereto from the recording and repro-
duction section 51 into baseband image and sound data and
supplies the baseband image and sound data to the HDMI
source 53.

[0137] The HDMI source 53 inserts content identification
information into a blanking period of the image data supplied
thereto from the codec 52. Then, the HDMI source 53 trans-
mits the image data of the baseband, which has the content
identification information inserted in a blanking period
thereof, and the sound data of the baseband supplied thereto
from the codec 52 unidirectionally to the display unit 42
through the HDMI cable 43 by communication complying
with the HDMI.

[0138] Inthedisplay unit42, the HDMI sink 61 receives the
baseband image and sound data transmitted unidirectionally
thereto from the HDMI source 53 of the HD recorder 41
connected thereto through the HDMI cable 43 by communi-
cation complying with the HDMI. Then, the HDMI sink 61
supplies the image data to the display processing section 62
and supplies the sound data to the speaker not shown. Further,
the HDMI sink 61 supplies a control signal inserted in a
blanking period of the image data, for example, content iden-
tification information, to the control section 64.

[0139] The display processing section 62 carries out a pro-
cess suitable for the content type of the image data for the
image data under the control of the control section 64 and
supplies the image data after the process to the display section
63. The display section 63 displays an image based on the
image data supplied thereto from the display processing sec-
tion 62.

[0140] FIG. 3 shows an example of a configuration of the
HDMI source 53 and the HDMI sink 61 of FIG. 1.

[0141] The HDMI source 53 transmits differential signals
of image data for one screen image of the baseband (in a
non-compressed form) unidirectionally to the HDMI sink 61
through a plurality of channels within an effective image
interval (hereinafter referred to suitably as “active video inter-
val”) which is an interval obtained by removing a horizontal
blanking period and a vertical blanking period from an inter-
val (hereinafter referred to suitably as “video field”) from a
certain vertical synchronizing signal to a next vertical syn-
chronizing signal. Further, the HDMI source 53 transmits
differential signals corresponding to sound data and a control
packet (Control Packet) associated with the image data and
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other auxiliary data and so forth unidirectionally to the HDMI
sink 61 through a plurality of channels within a horizontal
blanking period and a vertical blanking period.

[0142] The HDMI source 53 has a source signal processing
section 71 and an HDMI transmitter 72. To the source signal
processing section 71, non-compressed data of an image
(Video) and sound (Audio) of the baseband are supplied from
the codec 52 (refer to FIG. 1) or the like. The source signal
processing section 71 carries out a necessary process for the
image and sound data supplied thereto and supplies the pro-
cessed data to the HDMI transmitter 72. Further, the source
signal processing section 71 transfers controlling informa-
tion, information (Control/Status) for the notification of a
status and so forth to and from the HDMI transmitter 72 as
occasion demands.

[0143] The HDMI transmitter 72 converts the image data
supplied from the source signal processing section 71 into
corresponding differential signals and transmits the differen-
tial signals unidirectionally to the HDMI sink 61 connected
thereto by the HDMI cable 43 through three TMDS channels
#0, #1 and #2 which are a plurality of channels.

[0144] Further, the transmitter 72 converts sound data, a
control packet and other auxiliary data (auxiliary data) asso-
ciated with the non-compressed image data and control data
(control data) such as a vertical synchronizing signal
(VSYNC) and a horizontal synchronizing signal (HSYNC)
into corresponding differential signals and transmits the dif-
ferential signals unidirectionally to the HDMI sink 61 con-
nected thereto by the HDMI cable 43 through the three TMDS
channels #0, #1 and #2.

[0145] Further, the transmitter 72 transmits a pixel clock
synchronized with the image data transmitted through the
three TMDS channels #0, #1 and #2 to the HDMI sink 61
connected thereto by the HDMI cable 43 through a TMDS
clock channel.

[0146] The HDMI sink 61 receives differential signals cor-
responding to image data and transmitted thereto unidirec-
tionally from the HDMI source 53 through a plurality of
channels within an active video interval and receives differ-
ential signals corresponding to auxiliary data and control data
and transmitted thereto from the HDMI source 53 through a
plurality of channels within a horizontal blanking period and
a vertical blanking period.

[0147] The HDMI sink 61 has an HDMI receiver 81 and a
sink signal processing section 82. The HDMI receiver 81
receives differential signals corresponding to image data and
differential signals corresponding to auxiliary data and con-
trol data, transmitted unidirectionally thereto from the HDMI
source 53 connected thereto by the HDMI cable 43 through
the TMDS channels #0, #1 and #2, in synchronism with the
pixel clock transmitted thereto through the TMDS clock
channel from the HDMI source 53 similarly. Further, the
HDMI receiver 81 converts the differential signals into cor-
responding image data, auxiliary data and control data and
supplies the resulting data to the sink signal processing sec-
tion 82 as occasion demands.

[0148] The sink signal processing section 82 carries out a
necessary process for the data supplied thereto from the
HDMI receiver 81 and supplies the processed data to the
display processing section 62, control section 64 and so forth.
Further, the sink signal processing section 82 transfers con-
trolling information, information (Control/Status) for the
notification of a status and so forth to and from the HDMI
receiver 81 as occasion demands.
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[0149] Transmission channels of the HDMI include, in
addition to the three TMDS channels #0, #1 and #2 for trans-
mitting image data, auxiliary data and control data serially
and unidirectionally from the HDMI source 53 to the HDMI
sink 61 in synchronism with the pixel clock and the TMDS
clock channel as a transmission channel for transmitting the
pixel clock, a DDC (Display Data Channel) and a transmis-
sion channel] called CEC line.

[0150] The DDC is used to read out an E-EDID (Enhanced
Extended Display Identification) from the HDMI sink 61
connected thereto by the HDMI cable 43.

[0151] In particular, the HDMI sink 61 has an EDID ROM
(Read Only Memory) not shown which stores an E-EDID
which is information regarding a performance (Configura-
tion/capability) of the HDMI sink 61 itself in addition to the
HDMI receiver 81. The HDMI source 53 reads out the
E-EDID of the HDMI sink 61 through the DDC from the
HDMI sink 61 connected thereto by the HDMI cable 43 and
recognizes setting of the performance of the HDMI sink 61,
that is, a format (profile) of an image with which, for example,
an electronic apparatus which has the HDMI sink 61 is com-
patible, for example, RGB, YCbCr4:4:4, YCbCr4:2:2 or the
like, based on the E-EDID.

[0152] Itis to be noted that also the HDMI source 53 stores
an E-EDID similarly to the HDMI sink 61 and can transmit
the E-EDID to the HDMI sink 61 as occasion demands.
[0153] The CEC line is used to carry out bidirectional com-
munication of controlling data between the HDMI source and
the HDMI sink 61.

[0154] FIG. 4 shows an example of a configuration of the
HDMI transmitter 72 and the HDMI receiver 81 of FIG. 3.
[0155] The HDMI transmitter 72 has three encoders/seri-
alizers 72A, 72B and 72C which correspond to the three
TMDS channels #0, #1 and #2, respectively. Further, the
encoders/serializers 72A, 72B and 72C individually encode
image data, auxiliary data and control data supplied thereto,
convert the encoded data from parallel data into serial data
and transmit the serial data as differential signals. Here,
where the image data has, for example, three components of
R (red), G (green) and B (blue), the B component (B compo-
nent is supplied to the encoder/serializer 72A; the G compo-
nent (G component) is supplied to the encoder/serializer 72B;
and the R component (R component) is supplied to the
encoder/serializer 72C.

[0156] Further, as auxiliary data, for example, sound data
and a control packet are used, and the control packet is sup-
plied, for example, to the encoder/serializer 72A and the
sound data is supplied to the encoders/serializers 72B and
72C.

[0157] Furthermore, as the control data, a vertical synchro-
nizing signal (VSYNC) of 1 bit, a horizontal synchronizing
signal (HSYNC) of 1 bit and control bits CTL0, CTL1, CTL2
and CTL3 of 1 bit are used. The vertical synchronizing signal
and the horizontal synchronizing signal are supplied to the
encoder/serializer 72A. The control bits CTL0 and CTL1 are
supplied to the encoder/serializer 72B, and the control bits
CTL2 and CTL3 are supplied to the encoder/serializer 72C.
[0158] The encoder/serializer 72A time divisionally trans-
mits a B component of image data, a vertical synchronizing
signal and a horizontal synchronizing signal, and auxiliary
data supplied thereto. In particular, the encoder/serializer
72A converts a B component of the image data supplied
thereto into parallel data of a unit of 8 bits as a fixed bit
number. Further, the encoder/serializer 72A encodes the par-
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allel data, converts the encoded parallel data into serial data
and transmits the serial data through the TMDS channel #0.

[0159] Further, the encoder/serializer 72A encodes parallel
data of 2 bits of a vertical synchronizing signal and a hori-
zontal synchronizing signal supplied thereto, converts the
encoded data into serial data and transmits the serial data
through the TMDS channel #0. Furthermore, the encoder/
serializer 72A converts auxiliary data supplied thereto into
parallel data of a unit of 4 bits. Then, the encoder/serializer
72A encodes the parallel data, converts the encoded data into
serial data and transmits the serial data through the TMDS
channel #0.

[0160] The encoder/serializer 72B time divisionally trans-
mits a G component of image data, control bits CTLO and
CTL1 and auxiliary data supplied thereto. In particular, the
encoder/serializer 72B converts a G component of the image
data supplied thereto into parallel data of a unit of 8 bits as a
fixed bit number. Further, the encoder/serializer 72B encodes
the parallel data, converts the encoded data into serial data
and transmits the serial data through the TMDS channel #1.

[0161] Further, the encoder/serializer 72B encodes 2-bit
parallel data of the control bits CTL0O and CTL1 supplied
thereto, converts the encoded data into serial data and trans-
mits the serial data through the TMDS channel #1. Further,
the encoder/serializer 72B converts auxiliary data supplied
thereto into parallel data of a unit of 4 bits. Then, the encoder/
serializer 72B encodes the parallel data, converts the encoded
data into serial data and transmits the serial data through the
TMDS channel #1.

[0162] The encoder/serializer 72C time divisionally trans-
mits an R component of image data, control bits CTL.2 and
CTL3 and auxiliary data supplied thereto. In particular, the
encoder/serializer 72C converts an R component of the image
data supplied thereto into parallel data of a unit of 8 bits as a
fixed bit number. Further, the encoder/serializer 72C encodes
the parallel data, converts the encoded data into serial data
and transmits the serial data through the TMDS channel #2.

[0163] Further, the encoder/serializer 72C encodes 2-bit
parallel data of the control bits CTL2 and CTL3 supplied
thereto, converts the encoded data into serial data and trans-
mits the serial data through the TMDS channel #2. Further,
the encoder/serializer 72C converts the auxiliary data sup-
plied thereto into parallel data of a unit of 4 bits. Then, the
encoder/serializer 72C encodes the parallel data, converts the
encoded data into serial data and transmits the serial data
through the TMDS channel #2.

[0164] The HDMI receiver 81 has three recovery/decoders
81A, 81B and 81C which correspond to the three TMDS
channels #0, #1 and #2, respectively. Further, the recovery/
decoders 81A, 81B and 81C individually receive image data,
auxiliary data and control data transmitted thereto in the form
of differential signals through the TMDS channels #0, #1 and
#2. Further, the recovery/decoders 81A, 81B and 81C indi-
vidually convert the image data, auxiliary data and control
data from serial data into parallel data, decode the parallel
data and output the decoded data.

[0165] Inparticular, the recovery/decoder 81A receives a B
component of the image data, the vertical synchronizing sig-
nal and the horizontal synchronizing signal and the auxiliary
data transmitted thereto in the form of differential signals
through the TMDS channel #0. Then, the recovery/decoder
81A converts a B component of the image data, the vertical
synchronizing signal and horizontal synchronizing signal,
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and auxiliary data from serial data into parallel data, decodes
the parallel data and outputs the decoded data.

[0166] The recovery/decoder 81B receives a G component
of'the image data, control bits CTL0 and CTL1 and auxiliary
data transmitted thereto in the form of differential signals
through the TMDS channel #1. Then, the recovery/decoder
81B converts the G component of the image data, control bits
CTLO and CTL1 and auxiliary data from serial data into
parallel data, decodes the parallel data and outputs the
decoded data.

[0167] Therecovery/decoder 81C receives an R component
of'the image data, control bits CTL2 and CTL3 and auxiliary
data transmitted in the form of differential signals through the
TMDS channel #2. Then, the recovery/decoder 81C converts
the R component of the image data, control bits CTL2 and
CTL3 and auxiliary data from serial data into parallel data,
decodes the parallel data and outputs the decoded data.
[0168] FIG.5 illustrates an example of a transmission inter-
val (period) within which various transmission data are trans-
mitted through the three TMDS channels #0, #1 and #2 of the
HDMI. It is to be noted that, in the TMDS channels #0, #1 and
#2, F1G. 5 illustrates an interval of various transmission data
in a case wherein a progressive image of 720x480 pixels in
the horizontalxvertical directions is transmitted.

[0169] In a video field (Video Field) within which trans-
mission data are transmitted through the three TMDS chan-
nels #0, #1 and #2 of the HDMI, three different intervals of a
video data interval (Video Data period), a data island interval
(Data Island period) and a control interval (Control period)
exist in accordance with the types of transmission data.
[0170] Here, the video field interval is an interval from a
rising edge (active edge) of a certain vertical synchronizing
signal to a rising edge of a next vertical synchronizing signal
and is divided into a horizontal blanking period (horizontal
blanking), a vertical blanking period (vertical blanking) and
an active video interval (Active Video) which is a period
obtained by removing the horizontal blanking period and the
vertical blanking period from the video field period.

[0171] The video data interval is allocated to the active
video interval. Within this video data interval, data of effec-
tive pixels (Active pixel) for 720 pixelsx480 lines which form
image data for one screen image in a non-compressed state
are transmitted.

[0172] The data island interval and the control interval are
allocated to the horizontal blanking period and the vertical
blanking period. Within the data island interval and the con-
trol interval, auxiliary data (Auxiliary data) are transmitted.
[0173] In particular, the data island interval is allocated to
part of the horizontal blanking period and the vertical blank-
ing period. Within the data island interval, a packet of data
which do not relate to control from among the auxiliary data
such as, for example, sound data, is transmitted.

[0174] The control interval is allocated to the other part of
the horizontal blanking period and the vertical blanking
period. Within the control interval, for example, the vertical
synchronizing signal and horizontal synchronizing signal, a
control packet and so forth which are data which relate to
control from among the auxiliary data are transmitted.
[0175] Here, according to the existing HDMI, the fre-
quency of the pixel clock transmitted by the TMDS clock
channel is, for example, 165 MHz, and in this instance, the
transmission rate in the data island interval is approximately
500 Mbps.

Feb. 11, 2010

[0176] Although auxiliary data are transmitted within both
of'the data island interval and the control interval as described
above, the distinction between them is carried out based on
the control bits CTLO0 and CTL1. In particular, FIG. 6 illus-
trates a relationship between the control bits CTL0 and CTL1
and the data island interval and control interval.

[0177] The control bits CTLO and CTL1 can represent two
states of a device enable (device enable) state and a device
disable (device disable) state as indicated at the top of FIG. 6.
It is to be noted that, at the top of FIG. 6, the device enable
state is represented by the H (High) level while the device
disable state is represented by the L (Low) level. The control
bits CTLO0 and CTL1 exhibit the device disable state within
the data island interval but exhibit the device enable state
within the control period, and by this, the data island interval
and the control interval are distinguished from each other.

[0178] Then, within the data island interval within which
the control bits CTLO and CTL1 exhibit the L level as the
device disable state, for example, sound data or the like which
are data which do not relate to control from among the aux-
iliary data are transmitted as seen from the second top of FIG.
6. On the other hand, within the control interval within which
the control bits CTLO and CTL1 exhibit the H level as the
device enable state, for example, a control packet, a preamble
and so forth which are data which relate to control from
among the auxiliary data are transmitted as seen from the
third top of FIG. 6. Further, within the control interval, also
the vertical synchronizing signal and the horizontal synchro-
nizing signal are transmitted as seen from the fourth top of
FIG. 6.

[0179] Now, description is given of content identification
information to be inserted into blanking periods of image data
(image signal) by the HDMI source 53 of the HD recorder 41
as described hereinabove.

[0180] FIG. 7 illustrates a data structure of an AVI (Auxil-
iary Video Information) InfoFrame packet placed in the data
island interval described above. In the HDMI, associated
information regarding an image can be transmitted from a
source apparatus to a sink apparatus using the AVI InfoFrame
Packet.

[0181] In the present embodiment, the content identifica-
tion information is placed hierarchically into 1 bit of the ITC
of'the sixth byte (Data Byte 3) and 2 bits of the CT1 and CT0
of'the eighth byte (Data Byte 5) as seen from the data structure
of'the AVI InfoFrame illustrated in FIG. 7.

[0182] The ITC which is data of 1 bit is used for the iden-
tification of whether the content is a dynamic picture content.
Here, if ITC=0, then this indicates that the content is an
ordinary dynamic picture content, but if ITC=1, then this
indicates that the content is not an ordinary dynamic picture
content. The CT1 and CT0 which are 2-bit data are effective
when ITC=1. In other words, when it is decided based on the
ITC that the content is not an ordinary dynamic picture con-
tent, the CT1 and CT0 are used further.

[0183] In the present embodiment, the CT1 and CT0 make
it possible to identify four contents of a text content, a pho-
tograph (still picture) content, a cinema content and a game
content as seen in FIG. 8. In particular, when CT1=0 and
CT0=0, they indicate that the content is a text content. When
CT1=0 and CT0=1, they indicate that the content is a photo-
graph content. When CT1=1 and CT0=0, they indicate that
the content is a cinema content. When CT1=1 and CT0=1,
they indicate that the content is a game content.
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[0184] Here, the text content signifies a popular IT (Infor-
mation Technology) content. The photograph content signi-
fies a content of a still picture. The cinema content signifies a
content of a cinema or a home video. The game content
signifies a content of a PC or a game console video.

[0185] Now, an example of a control process by the control
section 64 of the display unit 42 wherein the content identi-
fication information is used where the content identification
information is composed of 1-bit data (ITC) and 2-bit data
(CT1 and CT0) as described hereinabove is described with
reference to a flow chart of FIG. 9.

[0186] The control section 64 starts the control process first
at step ST1 and then advances the processing to step ST2. At
step ST2, the control section 64 decides whether or not ITC=1
is satisfied. If ITC=1 is not satisfied, then the control section
64 recognizes that the received image data are data of an
ordinary dynamic picture content, and carries out an ordinary
dynamic picture process at step ST3.

[0187] In particular, the control section 64 controls the
chroma decoder 62a to set a color space for a dynamic picture,
for example, an sSRGB color space. Further, the control sec-
tion 64 controls the DRC portion 625 to carry out a picture
quality improvement process. Furthermore, the control sec-
tion 64 controls the enhancer 62¢ to emphasize high fre-
quency components to carry out contour emphasis. Further,
the control section 64 controls the panel driver 624 to carry
out ordinary gamma correction. Further the control section 64
controls the backlight 635 to exhibit an ordinary color tem-
perature.

[0188] When ITC=1 is decided at step ST2, the control
section 64 advances the processing to step ST4. At step ST4,
the control section 64 decides whether or not CT1=0 is sat-
isfied. Then, if CT1=0 is satisfied, then the control section 64
decides at step ST5 whether or not CT0=0 is satisfied.
[0189] If CT0=0 is satisfied, then the control section 64
recognizes that the received image data relate to a text con-
tent, and carries out a text (Text) process at step ST6. In this
instance, the control section 64 controls operation of the
enhancer 62¢ so that contour emphasis by emphasis of high
frequency components is not carried out by the enhancer 62c.
Itis to be noted that the control section 64 controls the chroma
decoder 62a, DRC portion 625, panel driver 62d and back-
light 635 similarly as in the ordinary dynamic picture process
described hereinabove.

[0190] Inthis manner, where the received image data relate
to a text content, by controlling the enhancer 62¢ so that
contour emphasis is not carried out, such a situation that
characters are made difficult to read by contour emphasis can
be prevented.

[0191] On the other hand, if CT0=0 is not satisfied at step
ST5, then the control section 64 recognizes that the received
image data relate to a photograph content, and carries out a
photograph (Photograph) process at step ST7. In this
instance, the control section 64 controls operation of the
chroma decoder 62a so that a color space for a still picture, for
example, the Adobe RGB (trademark of Adobe) color space,
may be selected by the chroma decoder 62a. It is to be noted
that the control section 64 controls the DRC portion 625,
enhancer 62¢, panel driver 624 and backlight 635 similarly as
in the ordinary dynamic picture process described herein-
above.

[0192] Inthis manner, where the received image data relate
to a photograph content, if the enhancer 62¢ sets the color
space to a color space for a still picture, then an image based
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on image data of a photograph (still picture) content can be
displayed favorably using the still picture color space.
[0193] On the other hand, if CT1=0 is not satisfied at step
ST4, then the control section 64 decides at step ST8 whether
or not CT0=0 is satisfied.

[0194] If CT0=0 is satisfied, then the control section 64
recognizes that the received image data relate to a cinema
content and carries out a cinema (Cinema) process at step
ST9. In this instance, the control section 64 controls the
gamma correction of the panel driver 62d to raise the grada-
tion on the black side and controls the backlight 635 to lower
the color temperature. It is to be noted that the control section
64 controls the chroma decoder 62a, DRC portion 625 and
enhancer 62¢ similarly as in the ordinary dynamic picture
process described above.

[0195] Inthis manner, if the received image data relate to a
cinema content, then the panel driver 624 raises the gradation
of the black side and lowers the color temperature of the
backlight 635 to make it possible to display an image con-
forming to the cinema content.

[0196] On the other hand, if CT0=0 is not satisfied at step
ST8, then the control section 64 recognizes that the received
image data relate to a game content and carries out a game
(Game) process at step ST10. In this instance, the control
section 64 controls operation of the DRC portion 625 so that
an image improvement process may not be carried out by the
DRC portion 625. It is to be noted that the control section 64
controls the chroma decoder 62a, enhancer 62¢, panel driver
624 and backlight 635 similarly as in the ordinary dynamic
process described above.

[0197] Inthis manner, if the received image data relate to a
game content, then since the DRC portion 625 is prevented
from carrying out the picture quality improvement process,
delay of an image with respect to sound by the picture quality
improving process can be moderated, and occurrence of an
unfamiliar feeling by the displacement between the sound
and the image can be prevented.

[0198] Now, another example of a control process by the
control section 64 of the display unit 42 wherein the content
identification information is used where the content identifi-
cation information is composed of 1-bit data (ITC) and 2-bit
data (CT1 and CT0) as described hereinabove is described
with reference to a flow chart of FIG. 10. In FIG. 10, steps
corresponding to those of FIG. 9 are denoted by like reference
characters.

[0199] The control section 64 starts the control process first
atstep ST1 and then advances the processing to step ST1a. At
step ST1a, the control section 64 decides which one of the
auto mode, video (dynamic picture) mode, photo (still pic-
ture) mode, text mode, cinema mode and game mode the set
mode is.

[0200] It is to be noted that the control section 64 is pro-
vided in a user operation section not shown, and a user can
operate the user operation section to carry out mode setting.
FIG. 11 shows a GUI (Graphical User Interface) screen image
displayed on the liquid crystal panel 63a upon mode setting.
The user can set a desired mode by operating the user opera-
tion section to depress a button for the auto mode, video
(dynamic picture) mode, photo (still picture) mode, text
mode, cinema mode or game mode displayed on the GUI
screen image.

[0201] If the set mode is the auto mode at step ST1q, then
the control section 64 advances the processing to step ST2, at
which it carries out a process similar to that in the flow chart
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described hereinabove with reference to FIG. 9 although
detailed description of the same is omitted. On the other hand,
if the set mode is one of the video, photo, text, cinema and
game mode at step ST1q, then the control section 64 advances
the processing to step ST15. At step ST15, the control section
64 carries out a process (dynamic picture process, text pro-
cess, photograph process, cinema process or game process)
corresponding to the set mode (referto ST3,ST6, ST7,ST9 or
ST10).

[0202] In the example of the control process illustrated in
the flow chart of FIG. 10, where the set mode is the auto mode,
similarly as in the example of the control process illustrated in
the flow chart of FIG. 9, an optimum process depending upon
the type of the content is carried out for the received image
data (image signal). Further, in the example of the control
process illustrated in the flow chart of FIG. 10, if the set mode
is one of the video (dynamic picture), photo (still picture),
text, cinema and game mode, then a process suitable for the
set mode is carried out compulsorily for the received image
data (image signal).

[0203] As described above, in the AV system 40 shown in
FIG. 1, the HDMI source 53 of the HD recorder 41 inserts
content identification information ITC, CT1 and CTO0 into an
AVI InfoFrame packet placed in a blanking period (data
island interval) of image data and transmits the image data in
the form of differential signals to the HDMI sink 61 of the
display unit 42 through the three TMDS channels #0, #1 and
#2. Accordingly, the display unit 42 can identify the content
type of the received image data based on the content identi-
fication information and carry out an optimum process
depending upon the content type for the image data.

[0204] Further, in the AV system 40 shown in FIG. 1, the
content identification information inserted into a blanking
period of image data by the HDMI source 53 of the HD
recorder 41 is formed from the data ITC of 1 bit for the
identification of whether or not the content is an ordinary
dynamic picture content and the data CT1 and CTO0 of 2 bits
used when it is decided that the content is not a dynamic
picture content. In this instance, if the transmission frequency
of an ordinary dynamic picture content is high, then only the
decision process of the content type in which the data ITC of
1 bit placed in the higher hierarchical layer is used is carried
out frequently, and it becomes possible to moderate the load
of'the decision process by the control section 64 ofthe display
unit 42.

[0205] It is to be noted that, in the embodiment described
above, as the content identification information, the data ITC
of'1 bit is placed in the higher hierarchical layer while the data
CT1 and CTO0 of 2 bits are placed in the lower hierarchical
layer such that five different contents including an ordinary
dynamic picture content, a text content, a photograph content,
a cinema content and a game content can be identified. How-
ever, also it is possible to identify a greater number of difter-
ent contents by increase of the number of data bits in each
hierarchical layer, increase of the number of hierarchical
layers and so forth. Further, the classification of five different
contents of an ordinary dynamic picture content, a text con-
tent, a photograph content, a cinema content and a game
content is an example, and is not limited to this.

[0206] Further, while, in the embodiment described above,
it is described that the content identification information ITC,
CT1 and CT0 is inserted into an AV InfoFrame packet placed
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in a blanking period of image data, the content identification
information may be inserted into another portion of a blank-
ing period of image data.

[0207] Now, another embodiment of the present invention
is described.
[0208] FIG. 12 shows an example of a configuration of an

AV system 140 to which the present invention is applied.
Referring to FIG. 12, the AV system 140 is composed of a
video camera 141 as a transmission apparatus, and a televi-
sion receiver 142 as a reception apparatus. The video camera
141 and the television receiver 142 are connected to each
other by a cable 143 for the HDMI.

[0209] FIG. 13 shows an example of a configuration of the
video camera 141. The video camera 141 has a control section
151, a user operation section 152, a display section 153, an
image pickup lens 154, an image pickup element (image
sensor) 155, a picked up image signal processing section 156,
a codec 157, a recording and reproduction section 158 and an
HDMI source 160.

[0210] The control section 151 controls operation of the
components of the video camera 141. The user operation
section 152 and the display section 153 form a user interface
and are connected to the control section 151. The user opera-
tion section 152 is formed from keys, buttons and dials dis-
posed on a housing not shown of the video camera 141, or a
touch panel or the like disposed on the display face of the
display section 153. The display section 153 is formed from
an LCD (Liquid Crystal Display) unit or the like.

[0211] The image pickup element 155 is formed, for
example, from a CCD (Charge Coupled Device) image sen-
sor, a CMOS (Complementary Metal Oxide Semiconductor)
image sensor or the like. The image pickup element 155
carries out an image pickup process in a state wherein an
optical image of an image pickup object is formed on an
image pickup plane by the image pickup lens 154 and outputs
a picked up image signal.

[0212] The picked up image signal processing section 156
carries out, for a picked up image signal (analog signal)
outputted from the image pickup element 155, sample hold
and gain control, conversion from an analog signal into a
digital signal, white balance adjustment, gamma correction
and so forth to generate image data (image signal). It is to be
noted that the user can designate a color space of image data
to be outputted from the picked up image signal processing
section 156 through the user operation section 152. In par-
ticular, the user can designate an RGB color space (for
example, sSRGB 601, sRGB 709, Adobe 601, Adobe 709 or
the like) or a YUV color space (for example, sYCC 601,
sYCC 709 or the like).

[0213] Further, the user can designate a quantization range
for image data to be outputted from the picked up image
signal processing section 156 through the user operation sec-
tion 152. In particular, the user can designate a range for the
luminance signal Y of image data in the YUV color space (for
example, a full range (0to 255), or a limited range (16 to 235))
or a range of quantization for color signals in the RGB color
space (for example, a full range (0 to 255) or a limited range
(16 to 235)).

[0214] The HDMI source 160 reads out the E-EDID of an
HDMI sink 173 of the television receiver 142 hereinafter
described from the HDMI sink 173 using the DDC through
the HDMI cable 143. The E-EDID read out in the HDMI
source 160 in this manner includes information of color
spaces and quantization ranges which are supported by the
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television receiver 142, that is, can be handled by the televi-
sion receiver 142. The control section 151 can control the
display section 153 to display the color spaces and the quan-
tization ranges supported by the television receiver 142 based
on the information. In this instance, the user can simply
designate any color space and any quantization range sup-
ported by the television receiver 142 by referring to the color
spaces and the quantization ranges displayed on the display
section 153.

[0215] It is to be noted that, in this instance, by making it
possible for the user to designate a desired color space and a
desired quantization range only from among color spaces and
quantization ranges other than the color spaces and the quan-
tization ranges displayed on the display section 153, it can be
avoided that the user carries out designation of a color space
which is not supported by the television receiver 142 on the
reception side. Further, in place of such designation of a color
space and a quantization range by the user as described above,
the control section 151 may automatically select a predeter-
mined color space and quantization range from among the
color spaces and quantization ranges supported by the televi-
sion receiver 142. In this instance, since a color space and a
quantization range supported by the television receiver 142
on the reception side are automatically set, the labor of the
user can be moderated. It is to be noted that, in this instance,
the control section 151 forms a setting section for a color
space and a quantization range.

[0216] FIG. 16 illustrates an example of a data structure of
a color space data block (Colorimetry Data Block) as the
E-EDID. In the fifth to seventh bits of the first byte, “Tag Code
(07h)” representing that the data block is a data block of the
type which uses an extended tag code (Extended Tag Code) is
described. In the zeroth to fourth bits of the first byte, “Length
of following data block (in bytes) (03h)” representative of a
datablock length is described. In the second byte, an extended
tag code “Extended Tag Code (05h)” representing that the
data block is a color space data block is described.

[0217] Inthe third byte and the fourth byte, substantial data
are described. The zeroth bit (F30) of the third byte indicates
whether or not a color space of “xvYCC 601 is supported.
The first bit (F31) of the third byte indicates whether or not a
color space of “xvYCC 709" is supported. The second bit
(F32) of the third byte indicates whether or not a color space
of “sYCC 601~ is supported. The third bit (F33) of the third
byte indicates whether or not a color space of “sYCC 709 is
supported.

[0218] The fourth bit (F34) of the third byte indicates
whether or nota color space of “Adobe 6017 is supported. The
fifth bit (F35) of the third byte indicates whether or not a color
space of “Adobe 709” is supported. The sixth bit (F36) of the
third byte indicates whether or not a color space of “Adobe
RGB?” is supported. Each of the bits indicates that the color
space is supported, that is, the color space can be handled
when it is “1.”

[0219] FIG. 17 illustrates an example of a data structure of
a video performance data block (Video Capability Data
Block) as the E-EDID. In the fifth to seventh bits of the first
byte, “Tag Code (07h)” representing that the data block is a
data block of the type which uses an extended tag code (Ex-
tended Tag Code) is described. Further, in the zeroth to fourth
bits of the first byte, “Length of following data block (in
bytes) (02h)” representative of a data block length is
described. In the second data block, an extended tag code
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“Extended Tag Code (00h)” representing that the data block is
a video performance data block is described.

[0220] Inthe third byte, substantial data are described. The
seventh bit (F37) of the third byte describes data QY of
whether or not the full range can be handled in the YUV
space. When QY=1, this represents that the full range is
supported, that is, can be handled.

[0221] A flow chart of FIG. 18 illustrates an example of a
setting process of the control section 151 upon setting of a
color space and a quantization range.

[0222] The control section 151 starts the setting process
first at step ST21 and then advances the processing to step
ST22. At step ST22, the control section 151 displays color
spaces and quantization ranges supported by the television
receiver (sink) 142 on the display section 153 based on infor-
mation (EDID) of the color spaces and the quantization
ranges obtained from the television receiver 142.

[0223] Then at step ST23, the control section 151 decides
whether or not the user has designated a color space and a
quantization range. If the user has designated a color space
and a quantization range through the user operation section
152, then the control section 151 sets, at step ST24, the color
space and the quantization range for image data to be output-
ted from the picked up image signal processing section 156 to
the designated color space and quantization range. Thereaf-
ter, the control section 151 ends the setting process at step
ST26.

[0224] If the user has not designated a color space or a
quantization range at step ST23 described above, then the
control section 151 automatically sets the color space and the
quantization range to a predetermined color space and a pre-
determined quantization range from among the color spaces
and the quantization ranges supported by the television
receiver 142 at step ST25. Thereafter, the control section 151
ends the setting process at step ST26.

[0225] Referring back to FIG. 13, the recording and repro-
duction section 158 records encoded data obtained by encod-
ing image data (image signal) and sound data (sound signal)
associated with the image data, supplied from the codec 157,
for example, by an MPEG (Moving Picture Experts Group)
system or the like on the HD 159. Further, the recording and
reproduction section 158 reproduces (reads out) the encoded
data from the HD 159 and supplies the encoded data to the
codec 157.

[0226] The codec 157 decodes encoded data supplied
thereto from the recording and reproduction section 158 into
data of an image and sound of the baseband (in a non-com-
pressed state) in accordance with an MPEG system or the like
and supplies the baseband image and sound data to the HDMI
source 160 and an external apparatus 161. Further, the codec
157 encodes data of an image and sound of the baseband
supplied from the picked up image signal processing section
156 or the external apparatus 161 into encoded data and
supplies the encoded data to the recording and reproduction
section 158. Here, the external apparatus 161 is an HD
recorder, a personal computer, a DVD (Digital Versatile Disc)
player, a video camera or the like.

[0227] The HDMI source 160 transmits data of an image
and sound of the baseband supplied thereto unidirectionally
from the codec 157 to the television receiver 142 through the
HDMI cable 143 by communication complying with the
HDMLI. In this significance, the HDMI source 160 forms a
transmission section. Further, the HDMI source 160 inserts
content identification information for the identification of the
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content type of image data to be transmitted, that is, for the
identification of to what content the image data relates, within
a blanking period of the image data (image signal) to be
transmitted. In this significance, the HDMI source 160 forms
an identification information insertion section. Although
detailed description is omitted, the HDMI source 160 is
formed similarly to the HDMI source 53 of the HD recorder
41 of the AV system 40 of FIG. 1 described hereinabove.
[0228] Further, the HDMI source 160 inserts color space
information representative of a color space for image data to
be transmitted within a blanking period of image data (image
signal) to be transmitted and inserts quantization range infor-
mation representative of a quantization range for the image
data to be transmitted within a blanking period of the image
data (image signal) to be transmitted. In this significance, the
HDMI source 160 forms a color space information insertion
section and a quantization range information insertion sec-
tion. Details of the content information, color space informa-
tion and quantization range information are hereinafter
described.

[0229] FIG. 14 shows an example of a configuration of the
television receiver 142. The television receiver 142 has a
control section 171, a user operation section 172, an HDMI
sink 173, a tuner 174, an antenna terminal 175, a switch 176,
a display processing section 177 and a display section 178.
[0230] The control section 171 controls operation of the
components of the television receiver 142. The user operation
section 172 forms a user interface and is connected to the
control section 171. The user operation section 172 is formed
from keys, buttons and dials disposed on a housing not shown
ofthe television receiver 142 or a remote controller or the like.
[0231] The HDMI sink 173 receives data of an image and
sound of the baseband transmitted unidirectionally from the
HDMI source 160 of the video camera 141 connected thereto
through the HDMI cable 143 by communication complying
with the HDMI. In this significance, the HDMI sink 173
forms a reception section. Although detailed description is
omitted, the HDMI sink 173 is configured similarly to the
HDMI sink 61 of the display unit 42 of the AV system 40 of
FIG. 1 described hereinabove.

[0232] The HDMI sink 173 supplies received image data to
the switch 176. It is to be noted that data of sound received by
the HDMI sink 173 are supplied to a switch for sound data.
[0233] The tuner 174 receives BS broadcasting, terrestrial
digital broadcasting and so forth. To this tuner 174, a broad-
casting signal caught by an antenna not shown connected to
the antenna terminal 175 is supplied. The switch 176 selec-
tively takes out image data received by the HDMI sink 173 or
image data received by the tuner 174.

[0234] The display processing section 177 carries out a
process for contour emphasis for display or the like for image
data taken out by the switch 176. The display section 178
displays an image based on image data processed by the
display processing section 177. The display section 178 is
formed, for example, from an LCD (Liquid Crystal Display)
unit, an organic EL. (ElectroLuminescence) unit, a PDP
(Plasma Display Panel), a CRT (Cathode Ray Tube) or the
like.

[0235] In the present embodiment, to the control section
171, content identification information, color space informa-
tion and quantization range information inserted in a blanking
period of image data are supplied from the HDMI sink 173 as
described above. The control section 171 controls operation
of'the display processing section 177 and the display section
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178 based on the information when image data received by
the HDMI sink 173 is to be selected by the switch 176.
[0236] FIG. 15 shows an example of a particular configu-
ration of the display processing section 177 and the display
section 178. Referring to FIG. 15, the display processing
section 177 is composed of a chroma decoder 177a, a DRC
(Digital Reality Creation) portion 177, an enhancer 177¢
and a panel driver 1774.

[0237] The chroma decoder 177a carries out a process
regarding a color such as changing of a color space based on
color space information or the like for image data supplied
thereto from the HDMI sink 173. The chroma decoder 177a
forms a color space changing section. The DRC portion 1775
carries out a process for improving the picture quality for
image data outputted from the chroma decoder 177a. In this
instance, the DRC portion 1775 regenerates, for example,
pixel data of a pixel of interest in accordance with a pattern
including peripheral pixel data to carry out the pixel quality
improvement. The DRC portion 1775 forms a picture quality
improvement section.

[0238] The enhancer 177¢ carries out a process for contour
emphasis for image data outputted from the DRC portion
177b. Further, the enhancer 177¢ carries out a process of
expanding a color gamut when the color space of the image
data is an sRGB color space. The enhancer 177¢ forms a
contour emphasis section and a color gamut expansion sec-
tion. The panel driver 1774 drives a liquid crystal panel 1784,
which forms a display section 178 hereinafter described,
based onimage data outputted from the enhancer 177¢. In this
instance, the panel driver 1774 refers to information of the
quantization range to generate a driving signal. The panel
driver 177d carries out also gamma correction. The panel
driver 177d forms a gradation changing section.

[0239] Further, referring to FIG. 15, the display section is
composed ofa liquid crystal panel 1784 and a backlight 1785.
Theliquid crystal panel 178a is driven by the above-described
panel driver 177d to display an image based on image data.
The backlight 1785 is formed, for example, from a white
fluorescent lamp.

[0240] An example of operation of the AV system 140 of
FIG. 12 (FIGS. 13 and 14) configured in such a manner as
described above is described.

[0241] For example, if the user operates the video camera
141 so as to pick up an image of an image pickup object, then
the image pickup element 155 starts an image pickup opera-
tion, and picked up image data corresponding to the image
pickup object are obtained from the picked up image signal
processing section 156. The color space and the quantization
range of the image data are a color space and a quantization
range designated by the user in advance or automatically set
by the control section 151.

[0242] The image data outputted from the picked up image
signal processing section 156 are encoded by the codec 157
together with sound data, and the encoded data are recorded
on the HD 159 by the recording and reproduction section 158.
[0243] On the other hand, for example, if the user operates
the video camera 141 so as to record data from the external
apparatus 161, then data of an image and sound from the
external apparatus 161 are encoded by the codec 157, and the
encoded data are recorded on the HD 159 by the recording
and reproduction section 158.

[0244] If the user operates the video camera 141 so as to
transmit data recorded on the HD 159, then encoded data are
reproduced from the HD 159 by the recording and reproduc-
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tion section 158 and supplied to the codec 157. The codec 157
decodes the encoded data reproduced by the recording and
reproduction section 158 into data of an image and sound of
the baseband, and the baseband image and sound data are
supplied to the HDMI source 160.

[0245] On the other hand, if the user operates the video
camera 141 so as to transmit picked up image data, then the
image data outputted from the picked up image signal pro-
cessing section 156 as described hereinabove and sound data
corresponding to the image data are supplied to the HDMI
source 160 past the codec 157 while remaining in the base-
band data.

[0246] The HDMI source 160 inserts content identification
information, color space information, quantization range
information and so forth into a blanking period of the image
data supplied from the codec 157. Then, the HDMI source
160 transmits the image data of the baseband, which has the
content identification information, color space information,
quantization range information and so forth inserted in the
blanking period thereof, together with the sound data of the
baseband supplied from the codec 157 unidirectionally to the
television receiver 142 through the HDMI cable 143 by com-
munication complying with the HDMI.

[0247] In the television receiver 142, the HDMI sink 173
receives the baseband image and sound data transmitted uni-
directionally from the HDMI source 160 of the video camera
141 through the HDMI cable 143 by communication com-
plying with the HDMI. The HDMI sink 173 supplies the
received image data to the switch 176 and supplies the
received sound data to the switch for sound data not shown.
Further, the HDMI sink 173 supplies a control signal inserted
in the blanking period of the image data, for example, the
content identification information, color space information,
quantization range information and so forth, to the control
section 171.

[0248] Further, the image data received by the tuner 174 are
supplied to the switch 176. When the user carries out an
operation to select the HDMI sink 173 through the user opera-
tion section 172, the switch 176 takes out the image data
received by the HDMI sink 173. On the other hand, when the
user carries out another operation to select the tuner 174
through the user operation section 172, the switch 176 takes
out the image data received by the tuner 174.

[0249] The image data taken out by the switch 176 are
supplied to the display processing section 177. The display
processing section 177 carries out a process suitable for the
content type of the image data for the image data under the
control of the control section 171, and the image data after the
process are supplied to the display section 178. The display
section 178 displays an image based on the image data sup-
plied thereto from the display processing section 177.
[0250] Meanwhile, the sound data received by the tuner
174 are supplied to the switch for sound data. The switch for
sound data carries out switching of sound data corresponding
to the switching of the image data by the switch 176 described
above. Then, the sound data taken out by the switch for sound
data are supplied to the speaker not shown, from which sound
based on the sound data is outputted.

[0251] Now, the content identification information, color
space information and quantization range information
inserted into a blanking period of image data (image signal)
by the HDMI source 160 of the video camera 141 in such a
manner as described above are described.

Feb. 11, 2010

[0252] FIG. 19 illustrates a data structure of an AVI (Aux-
iliary Video Information) InfoFrame packet placed in a data
island interval described hereinabove. According to the
HDMI, associated information regarding an image can be
transmitted from a source apparatus to a sink apparatus using
the AVI InfoFrame packet.

[0253] In the present embodiment, the content identifica-
tion informationis disposed hierarchically into 1 bit of the CA
(corresponding to the ITC of FIG. 7) at the sixth byte (Data
Byte 3) of the AVI InfoFrame packet and 2 bits of the CT1 and
CTO at the eighth byte (Data Byte 5) as seen in FIG. 19.
[0254] The CA which is the data of 1 bit identifies whether
or not the content is a dynamic picture content. Here, when
CA=0, this represents that the content is an ordinary dynamic
picture content, but when CA=1, this represents that the con-
tent is not an ordinary dynamic picture content. The CT1 and
CTO0 which are the data of 2 bits are effective (Active) when
CA=1.In other words, when it is decided based on the CA that
the content is not an ordinary dynamic picture content, the
CT1 and the CT0 are user further.

[0255] In the present embodiment, four contents of a text
content, a photograph content, a cinema content and a game
content can be identified based on the CT1 and the CTO0 as
illustrated in FIG. 8. In particular, when CT1=0 and CT0=0,
they indicate a text content. When CT1=0 and CT0=1, they
indicate a photograph (still picture) content. When CT1=1
and CT0=0, they indicate a cinema content. When CT1=1 and
CT0=1, they indicate a game content.

[0256] Here, the text content signifies a popular IT (Infor-
mation Technology) content. The photograph content signi-
fies a content of a still picture. The cinema content signifies a
content of a cinema or a home video. The game content
signifies a content of a PC or a game console video.

[0257] The color space information is disposed in 2 bits of
Y1 and YO0 of the fourth byte (Data Byte 1), 2 bits of C1 and
CO0 of the fifth byte (Data Byte 2) and 3 bits of EC2, EC1 and
ECO of the sixth byte (Data Byte 3) of the AVI InfoFrame
packet as seen in FIG. 19. In the present embodiment, the
definition of the color space information “Y1, YO0. C1, CO,
EC2, EC1, ECO” varies depending upon the type of the con-
tent, for example, upon whether or not the content is a still
picture.

[0258] Meanwhile, the quantization range information is
disposed in 2 bits of Q1 and QO of the sixth byte (Data Byte
3) and 2 bits of Q3 and Q2 of the eighth byte (Data Byte 5) as
illustrated in FIG. 19. The Q1 and the QO represent the quan-
tization range of the RGB color space. When Q1=0 and Q0=0,
they indicate a default (Default), and when Q1=0 and Q0=1,
they indicate a limited range. Further, when Q1=1 and Q0=0,
they indicate a full range. The Q3 and the Q2 represent the
quantization range of the YUV. In the present embodiment,
the definition of the quantization range information “Q3, Q2
varies depending upon the type of the content, for example,
upon whether or not the content is a still picture.

[0259] FIG. 20 illustrates the definition of the color space
information and the quantization range information in the
present embodiment. This definition example is an example
which varies depending upon whether or not the content is a
still picture.

[0260] TheY1 and the YO0 are described. Where the content
is any other than a still picture, when Y1=0 and Y0=0, they
indicate “RGB (sRGB)”’; when Y1=0 and Y0=1, they indicate
“YUV 4:2:2”; and when Y1=1 and Y 0=0, they indicate “YUV
4:4:4” Meanwhile, where the content is a still picture
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(Photo), when Y1=0 and Y0=0, they represent “RGB (sRGB)
”; when Y1=0 and Y0=1, they indicate “YUYV 4:2:2”; when
Y1=1 and Y0=0, they indicate “YUYV 4:4:4”; and when Y1=1
and Y0=1, they indicate “RGB (Adobe).”

[0261] The C1 and the CO0 are described. Whichever one of
a still picture and any other than a still picture the content is,
when C1=0 and C0=0, they indicate “No Data)”; when C1=0
and C0=1, they indicate “sRGB 601”’; when C1=1 and C0=0,
they indicate “sRGB 709; and when C1=1 and C0=1, they
indicate “EC2 to EC0.”

[0262] The EC2, EC1 and ECO are described. Where the
content is any other than a still picture, when EC2=0, EC1=0
and EC0=0, they indicate “sYCC 601,” and when EC2=0,
EC1=0 and EC0=1, they indicate “sYCC 709.” On the other
hand, where the content is a still picture, when EC2=0,
EC1=0 and EC0=0, they indicate “sYCC 601”’; when EC2=0,
EC1=0and EC0=1, they indicate “sYCC 709”; when EC2=0,
EC1=1 and EC0=0, they indicate “Adobe 601”; and when
EC2=0, EC1=1 and EC0=1, they indicate “Adobe 709.”
[0263] The Q3 and the Q2 are described. Where the content
is any other than a still picture, no definition is given. On the
other hand, where the content is a still picture (Photo), when
Q3=0 and Q2=0, they represent “Default”; when Q3=0 and
Q2=1, they represent “limited range”; and when Q3=1 and
Q2=0, they represent “full range.”

[0264] The definitions of the color space information and
the quantization range information illustrated in FIG. 20 are
stored in a ROM 1514 built in the control section 151 of the
video camera 141, and are referred to when the color space
information and the quantization range information are
inserted into image data to be transmitted by the HDMI
source 160. Further, the definitions of the color space infor-
mation and the quantization range information illustrated in
FIG. 20 are stored in a ROM 1714 built in the control section
171 ofthe television receiver 142, and are referred to when the
color space information and the quantization range informa-
tioninserted in the image data received by the HDMI sink 173
are interpreted.

[0265] Now, an example of a control process wherein con-
tent identification information, color space information,
quantization range information and so forth are used by the
control section 171 of the television receiver 142 where the
content identification information is composed of 1-bit data
(CA) and 2-bit data (CT1 and CT0) as described hereinabove
is described with reference to a flow chart of FIG. 21.
[0266] The control section 171 starts the control process
first at step ST11 and then advances the processing to step
ST12. At step ST12, the control section 171 decides whether
or not ITC=1 is satisfied. If ITC=1 is not satisfied, then the
control section 171 recognizes that the received image data
relate to an ordinary dynamic picture content and carries out
an ordinary dynamic picture process at step ST13.

[0267] In particular, the control section 171 controls the
chroma decoder 177a so that a color space where the color
space information is interpreted by the definition of the
dynamic picture may be obtained. Further, the control section
171 controls the DRC portion 1775 so as to carry out a picture
quality improvement process. Further, the control section 171
controls the enhancer 177¢ so as to emphasize high frequency
components to carry out contour emphasis and carry out a
process of expanding the color gamut when the color space is
the sRGB. Further, the control section 171 controls the panel
driver 177d so as to generate a driving signal within the
quantization range where the quantization range information
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is interpreted with the definition of the dynamic picture and
carry out ordinary gamma correction. Further, the control
section 171 controls the backlight 1785 so that an ordinary
color temperature is established.

[0268] When ITC=1 is satisfied at step ST12, the control
section 171 advances the processing to step ST14. At step
ST14, the control section 171 decides whether or not CT1=0
is satisfied. Then, if CT1=0 is satisfied, then the control sec-
tion 171 decides whether or not CT0=0 is satisfied at step
ST15.

[0269] When CT0=0 is satisfied, then the control section
171 recognizes that the received image data relate to a text
content, and carries out a text (Text) process at step ST16. In
this instance, the control section 171 controls operation of the
enhancer 177¢ so that contour emphasis by emphasis of high
frequency components by the enhancer 177¢ may not be
carried out. It is to be noted that, in the other regards, the
control section 171 carries out similar control to that in the
ordinary dynamic picture process described hereinabove.
[0270] Inthis manner, where the received image data relate
to a text content, by preventing the contour emphasis from
being carried out by the enhancer 177¢, such a situation that
it becomes difficult to read characters by contour emphasis
can be prevented.

[0271] On the other hand, if CT0=0 is not satisfied at step
ST15, then the control section 171 recognizes that the
received image data relate to a photograph content (content of
a still picture), and carries out a photograph (Photograph)
process at step ST17. In this instance, the control section 171
controls operation of the chroma decoder 177a so that a color
space where the color space information is interpreted with
the definition of a still picture may be established. Further, the
control section 171 controls the panel driver 1774 so that a
driving signal is generated within a quantization range where
the quantization range information is interpreted with the
definition of a still picture. In regard to the other part, the
control section 171 carries out control similarly as in the
ordinary dynamic picture process described hereinabove.
[0272] It is to be noted that the panel driver 1774 includes,
though not described above, an OSD (On Screen Display)
display portion 177¢, and the control section 171 may control
the OSD display portion 177e such that the types of the
content and the color space are displayed, for example, as
shown in FIG. 22, on the screen of the liquid crystal panel
178a. In the display example of FIG. 22, it is indicated by
“Photo” that the type of the content is a still picture, and it is
indicated that the type of the color space is “Adobe.” Such
OSD display of the type of a content and the type of a color
space as just described may be applied not only to a still
picture content but also to the other contents. The user can
readily grasp the type of the content and the type of the color
space from the OSD display.

[0273] Inthis manner, where the received image data relate
to a photograph content, by causing the enhancer 177c¢ to set
the color space to a color space for a still picture, an image
based onimage data of a photograph (still picture) content can
be displayed favorably through the color space for a still
picture.

[0274] On the other hand, if CT1=0 is not satisfied at step
ST14, then the control section 171 decides at step ST18
whether or not CT0=0 is satisfied.

[0275] If CT0=0 is satisfied, then the control section 171
recognizes that the received image data relate to a cinema
content, and carries out a cinema (Cinema) process at step

Ex.1025 / Page 42 of 49
Intel Corp. et d



US 2010/0033627 Al

ST19. In this instance, the control section 171 controls the
gamma correction by the panel driver 1774 to raise the hier-
archical layer of the black side and controls the backlight
1786 to lower the color temperature. It is to be noted that, in
the other regards, the control section 171 carries out similar
control to that in the ordinary dynamic picture process
described hereinabove.

[0276] Inthis manner, where the received image data relate
to a cinema content, by raising the gradation on the black side
by means of the panel driver 1774 and lowering the color
temperature of the backlight 1785, display of an image suit-
able for a cinema content can be carried out.

[0277] On the other hand, if CT0=0 is not satisfied at step
ST18, then the control section 171 recognizes that the
received image data relate to a game content, and carries out
a game (Game) process at step ST20. In this instance, the
control section 171 controls operation of the DRC portion
1775 so that the DRC portion 1776 may not carry out an
image improvement process. It is to be noted that, in the other
regards, the control section 171 carries out similar control to
that in the ordinary dynamic picture process described here-
inabove.

[0278] Inthis manner, where the received image data relate
to a game content, by controlling the DRC portion 1775 so
that a picture quality improving process may not be carried
out, delay of an image with respect to sound by the picture
quality improving process can be moderated and occurrence
of an unfamiliar feeling by displacement between the sound
and the image can be prevented. Now, another example of a
control process wherein content identification information,
color space information, quantization range information and
so forth are used by the control section 171 of the television
receiver 142 where the content identification information is
composed of 1-bit data (CA) and 2-bit data (CT1 and CT0) as
described hereinabove is described with reference to a flow
chart of FIG. 23. In FIG. 23, steps corresponding to those of
FIG. 21 are denoted by like reference characters.

[0279] The control section 171 starts the control process
first at step ST11 and then advances the processing to step
ST11a. At step ST11aq, the control section 171 decides which
one of the auto, video (dynamic picture), photo (still picture),
text, cinema and game modes the set mode is.

[0280] The user can operate the user operation section 172
to carry out mode setting. FIG. 24 shows a GUI (Graphical
User Interface) screen image displayed on the liquid crystal
panel 178a. The user can set a desired mode by operating the
user operation section 172 to depress auto, video (dynamic
picture), photo (still picture), text, cinema and game buttons
displayed on the GUI screen image.

[0281] Iftheauto modeissetatstep ST11aq, then the control
section 171 advances the processing to step ST12, at which it
carries out a process similar to that of the flow chart of FIG. 21
although detailed description thereof is omitted. On the other
hand, if one of the video, photo, text, cinema and game modes
is set at step ST11a, then the control section 171 advances the
processing to step ST115. At step ST115, the control section
171 carries out a process corresponding to the set mode (dy-
namic picture process, text process, photograph process, cin-
ema process or game process) (refer to ST13, ST16, ST17,
ST19 and ST20).

[0282] In the example of the control process illustrated in
the flow chart of FIG. 23, if the set mode is the auto mode, then
an optimum process depending upon the type of the content is
carried out for the received image data (image signal) simi-
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larly as in the example of'the control process illustrated in the
flow chart of FIG. 21). It is to be noted that, in the example of
the control process illustrated in the flow chart of FIG. 23, if
the set mode is one of the video (dynamic picture), photo (still
picture), text, cinema and game modes, a process correspond-
ing to the set mode is carried out compulsorily for the received
image data (image signal).

[0283] Itisto be noted that, while, in the foregoing descrip-
tion, the control section 171 sets the color space to a color
space indicated by the color space information (controls
operation of the chroma decoder 177a so that a color space
indicated by the color space information may be established),
the user may carry out mode setting so that a predetermined
color space may be established compulsorily.

[0284] A flow chart of FIG. 25 illustrates an example of a
control process in this instance. The control section 171 starts
the processing operation first at step ST31 and then advances
the processing to step ST32. At step ST32, the control section
171 decides which one of the auto, SRGB, sYCC and Adobe
RGB modes the set mode is.

[0285] The user can operate the user operation section 172
to carry out mode setting. FIG. 26 shows a GUI (Graphical
User Interface) screen image displayed on the liquid crystal
panel 178a upon mode setting. The user can set a desired
mode by operating the user operation section 172 to depress
one of auto, sSRGB, sYCC and Adobe RGB buttons displayed
on the GUI screen image.

[0286] If the set mode is the auto mode at step ST32, then
the control section 171 advances the processing to step ST33,
at which it controls operation of the chroma decoder 1774 so
that a color space indicated by the color space information
may be established although detailed description is omitted.
On the other hand, if the set mode is one of the sSRGB, sYCC
and Adobe RGB modes at step ST32, then the control section
171 advances the processing to step ST34. At step ST24, the
control section 171 controls operation of the chroma decoder
177a so that a color space corresponding to the set mode may
be established.

[0287] In the example of the control process illustrated in
the flow chart of FIG. 25, if the set mode is the auto mode, then
an optimum color space depending upon the received image
data (image signal) is set. Further, in the example of the
control process illustrated in the flow chart of FIG. 25, if the
set mode is one of the sSRGB, sYCC and Adobe RGB modes,
then a color space suitable for the set mode is set compulso-
rily.

[0288] Further, in the foregoing description, the control
section 171 sets the quantization range for the received image
data (image signal) to the quantization range indicated by the
quantization range information (controls the panel driver
177d so as to generate a driving signal within the quantization
range indicated by the quantization range information). How-
ever, the control section 171 may be configured such that the
user can compulsorily set a mode so as to set a predetermined
quantization range.

[0289] A flow chart of FIG. 27 illustrates an example of a
control process in this instance. The control section 171 first
starts the processing operation at step ST41 and thereafter
advances the processing to step ST42. At step ST42, the
control section 171 decides which one of the auto, full range
and limited range modes the set mode is.

[0290] The user can operate the user operation section 172
to carry out mode setting. FIG. 28 shows a GUI (Graphical
User Interface) screen image displayed on the liquid crystal
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panel 178a upon mode setting. The user can operate the user
operation section 172 to depress any of buttons for the auto,
full range and limited range modes displayed on the GUI
screen to set a desired mode.

[0291] If the set mode is the auto mode at step ST42, then
the control section 171 advances the processing to step ST43,
at which it controls operation of the panel driver 1774 so that
a driving signal is generated within a quantization range
indicated by the quantization range information although
detailed description is omitted. On the other hand, if the set
mode is one of the full range and limited range modes at step
ST42, then the control section 171 advances the processing to
step ST44. At step ST44, the control section 171 controls
operation of the panel driver 1774 so that a driving signal is
generated within the quantization range corresponding to the
set mode.

[0292] In the example of the control process illustrated in
the flow chart of FIG. 27, if the set mode is the auto mode, then
an optimum quantization range corresponding to the received
image data (image signal) is set. Further, in the example of the
control process illustrated in the flow chart of FIG. 27, if the
set mode is one of the full range and limited range modes, then
a quantization range corresponding to the set mode is set
compulsorily.

[0293] As described hereinabove, in the AV system 140
shown in FIG. 12 (FIGS. 13 and 14), the HDMI source 160 of
the video camera 141 inserts content identification informa-
tion CA, CT1 and CT0 into an AVI InfoFrame packet placed
in a blanking period (data island interval) of the image data
and transmits the image data in the form of differential signals
to the HDMI sink 173 of the television receiver 142 through
the three TMDS channels #0, #1 and #2. Accordingly, the
television receiver 142 can identify the content type of the
received image data based on the content identification infor-
mation and can carry out an optimum process conforming to
the content type for the image data.

[0294] Further, in the AV system 140 shown in FIG. 12
(FIGS. 13 and 14), the content identification information
inserted into a blanking period of image data by the HDMI
source 160 of the video camera 141 is composed of data CA
of 1 bit for the identification of whether or not the content is
an ordinary dynamic picture content, and data CT1 and CT0
012 bits which are used further when it is decided based on the
data CA that the content is not a dynamic picture content. In
this instance, if the transmission frequency of an ordinary
dynamic picture content is high, then only the decision pro-
cess of the content type in which the data CA of 1 bit placed
in the higher hierarchical layer is used is carried out fre-
quently, and it becomes possible to moderate the load of the
decision process by the control section 171 of the television
receiver 142.

[0295] Further, in the AV system 140 shown in FIG. 12
(FIGS. 13 and 14), the definitions of the color space informa-
tion and the quantization range information inserted into a
blanking period of the image data by the HDMI source 160 of
the video camera 141 vary depending upon the type of the
content, in the present embodiment, depending upon whether
or not the content is a still picture. The television receiver 142
can display an image based on the image data in an optimum
color space and an optimum gradation in accordance with the
type of the content.

[0296] It is to be noted that, while, in the present embodi-
ment described above, the definitions of the color space infor-
mation and the quantization range information are varied
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depending upon whether or not the content is a still picture
(referto FIG. 20), it is a possible idea to define the color space
information and the quantization range information more
finely for each type of the content.

[0297] Further, though not described above, image data
having a color space (known from color space information)
which is not supported by the television receiver 142 may
possibly be transmitted from the video camera 141 to the
television receiver 142. For example, this is a case wherein a
user can freely designate a color space on the video camera
141 or the like. In this instance, the control section 171 of the
television receiver 142 may control the OSD display portion
177 built in the panel driver 1774 such that it is OSD dis-
played on the liquid crystal panel 1784 that the television
receiver 142 does not support the color space for image data
transmitted from the video camera 141. In this instance, the
user can readily recognize based on the OSD display that
image data having a color space which is not supported by the
television receiver 142 has been sent to the television receiver
142 from the video camera 141.

[0298] Further, in the embodiment described above, in
order to insert content identification information for the iden-
tification of the type of a content into a blanking period of an
image signal of a predetermined content to be transmitted, the
AVT InfoFrame of the HDMI is used. However, it is also a
possible idea to use the SPD (Source Product Description)
InfoFrame as described below.

[0299] FIG. 29 illustrates a configuration ofthe SPD InfoF-
rame. For example, the Data Byte 1 to Data Byte 8 are used as
a Vendor name Character (vendor name) region, and vendor
name information is placed using this region. Meanwhile, the
Data Byte 9 to Data Byte 24 are used as a Product Descript
Character (model number) region. Further, the Data Byte 25
is used as a Source. Device. Information (source apparatus
type) region. In this source apparatus type region, a code
indicative of a source apparatus type is placed as seen in FIG.
30. For example, when the source apparatus is a digital STB,
“01h” is placed; when the source apparatus is a DVC (Digital
Video Camera), “05h” is placed; and when the source appa-
ratus is a DSC (Digital Still Camera), “06h” is placed.
[0300] For example, where a particular vendor name, for
example, “ABCD” is described in the vendor name region and
the code of “06h” representing that the source apparatus is a
DSC (Digital Still Camera) is described in the source appa-
ratus type region, it is indicated that the content is a still
picture content, and in any other case, it is indicated that the
content is a dynamic picture content. It is to be noted that the
particular vendor name is not limited to a certain one vendor
name, but may be one of a plurality of vendor names.
[0301] An example of a control process of the control sec-
tion 171 of the television receiver 142 where content identi-
fication information is transmitted from a source apparatus to
a sink apparatus using the SPD InfoFrame of the HDMI as
described hereinabove is described with reference to a flow
chart of FIG. 31.

[0302] The control section 171 starts the control process
first at step ST51 and then advances the processing to step
ST52. At step ST52, the control section 171 decides whether
or not the vendor name described in the vendor name region
of the SPD InfoFrame is “ABCD.”

[0303] Ifthe vendor nameis “ABCD,” then the control 171
decides at step ST53 whether or not the code indicative of the
DSC is described in the source apparatus type region of the
SPD InfoFrame. When the vendor name is not “ABCD” at
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step ST52 or when the code indicative of the DSC is not
described at step ST53, the control section 171 carries out an
ordinary dynamic picture process at step ST55.

[0304] In particular, the control section 171 controls the
chroma decoder 177a so as to establish a color space where
the color space information is interpreted with the definition
of'a dynamic picture. Further, the control section 171 controls
the DRC portion 17756 so as to carry out a picture quality
improvement process. Further, the control section 171 con-
trols the enhancer 177¢ to emphasize high frequency compo-
nents to carry out contour emphasis and carry out, when the
color space is the sSRGB, a process of expanding the color
gamut. Further, the control section 171 controls the panel
driver 177d to generate a driving signal within a quantization
range where the quantization range information is interpreted
with the definition of a dynamic picture and carry out ordinary
gamma correction. Further, the control section 171 controls
the backlight 1785 so as to establish an ordinary color tem-
perature.

[0305] On the other hand, when the code indicative of the
DSC s described at step ST53, the control section 171 carries
out a photograph (Photograph) process at step ST54. In this
instance, the control section 171 controls operation of the
chroma decoder 177a so as to establish a color space where
the color space information is interpreted with the definition
of a still picture. Further, the control section 171 controls the
panel driver 1774 so as to generate a driving signal within a
quantization range where the quantization range information
is interpreted with the definition of a still picture. In the other
regards, the control section 171 carries out similar control to
that in the ordinary dynamic picture process described here-
inabove.

[0306] Now, another example of a control process of the
control section 171 of the television receiver 142 where con-
tent identification information is transmitted from a source
apparatus to a sink apparatus using the SPD InfoFrame of the
HDMI as described hereinabove is described with reference
to a flow chart of FIG. 32.

[0307] The control section 171 starts the control process
first at step ST51 and then advances the processing to step
ST51a. At step ST51aq, the control section 171 decides which
one of the auto, video (dynamic picture) and photo (still
picture) modes the set mode is.

[0308] The user can operate the user operation section 172
to carry out mode setting. FIG. 33 shows a GUI (Graphical
User Interface) screen image display on the liquid crystal
panel 178a upon mode setting. The user can set a desired
mode by operating the user operation section 172 to depress
a button for the auto mode, video (dynamic picture) mode,
photo (still picture) mode, text mode, cinema mode or game
mode displayed on the GUI screen image.

[0309] Iftheauto modeissetat step ST51aq, then the control
section 171 advances the processing to step ST52, at which it
carries out a process similar to that of the flow chart described
hereinabove with reference to FIG. 31 although detailed
description of the same is omitted. On the other hand, if one
of the video and photo modes is set at step ST51q, then the
control section 171 carries out a process corresponding to the
set mode (dynamic picture process or photograph process) at
step STSS or ST54.

[0310] In the example of the control process illustrated in
the flow chart of FIG. 32, if the set mode is the auto mode, then
an optimum process depending upon the type of the content is
carried out for the received image data (image signal) simi-
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larly as in the example of'the control process illustrated in the
flow chart of FIG. 31. Further, in the example of the control
process illustrated in the flow chart of FIG. 32, if the set mode
is one of the video (dynamic picture) and photo (still picture)
modes, then a process suitable for the set mode is carried out
compulsorily for the received image data (image signal).

[0311] Itisto be noted that, while, in the foregoing descrip-
tion, both of the vendor name region and the source apparatus
type region of the SPI InfoFrame of the HDMI are used to
transmit content identification information from a source
apparatus to a sink apparatus, only the vendor name region or
the source apparatus type region may be used or the model
number region may be used additionally so that not only the
content types of a video (dynamic picture) and a photo (still
picture) but also the content types of a text, a cinema, a game
and so forth can be identified.

[0312] Now, a further embodiment of the present invention
is described.
[0313] FIG. 34 shows an example of a configuration of an

AV system 180 to which the present invention is applied.
Referring to FIG. 34, the AV system 180 is composed of a
video camera 181 as a transmission apparatus, and a televi-
sion receiver 182 as a reception apparatus. The video camera
181 and the television receiver 182 have USB terminals 181a
and 182a and are connected to each other by a USB (Univer-
sal Serial Bus) cable 183.

[0314] In the present AV system 180, for example, an
MPEG file is transmitted as a dynamic picture file and a JPEG
file is transmitted as a still picture file from the video camera
181 to the television receiver 182.

[0315] When a file transmitted to the television receiver
182 is a JPEG file and a particular maker code is included in
atag of the JPEG file, the television receiver 182 carries out a
photograph (Photograph) process for the received image data
(image signal), but in any other case, the television receiver
182 carries out an ordinary dynamic picture process. Conse-
quently, an optimum process suitable for the type of the
content is carried out for the received image data (image
signal). Here, the photograph (Photograph) process and the
ordinary dynamic picture process are similar to those
described hereinabove in connection with the AV system 140
shown in FIG. 12.

[0316] Itis to be noted that the television receiver 182 may
be configured such that it carries out a photograph (Photo-
graph) process for the received image data (image signal)
only from the fact that the file transmitted thereto is a JPEG
file.

[0317] Further, the AV system 140 described hereinabove
with reference to FIG. 12 may have such a modified configu-
ration that it has a route along which an image signal of the
baseband is transmitted from the video camera 141 to the
television receiver 142 through the HDMI cable 143 and
another route along which a compressed image signal is
transmitted from the video camera 141 to the television
receiver 142 through the USB cable 183 similarly as inthe AV
system 180 described hereinabove with reference to FIG. 34.
[0318] Further, while, in the AV system 180 shown in FIG.
34, the video camera 181 and the television receiver 182 have
a USB terminal and are connected to each other by the USB
cable 183, the video camera 181 and the television receiver
182 may have another terminal and be connected to each
other.
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[0319] Further, while, in the embodiment described above,
the different apparatus are connected to each other by a cable,
the present invention can naturally be applied similarly also to
different apparatus which are connected to each other by
radio.

INDUSTRIAL APPLICABILITY

[0320] The present invention can be applied to a commu-
nication system wherein an optimum process suitable for a
type of a content for an image signal (image data) can be
carried out on the reception side and which uses a communi-
cation interface such as, for example, the HDMI.

1. A communication system, comprising
a transmission apparatus, and

a reception apparatus, wherein

said transmission apparatus includes

an identification information insertion section config-
ured to insert, into a blanking period of an image
signal of a predetermined content to be transmitted,
content identification information for the identifica-
tion of a type of the predetermined content, and

a transmission section configured to transmit the image
signal having the content identification information
inserted in the blanking period thereof by said identi-
fication information insertion section in the form of
differential signals to said reception apparatus
through a plurality of channels, and

said reception apparatus includes

a reception section configured to receive the image sig-
nal, which has the content identification information
inserted in the blanking period thereof, transmitted
thereto in the form of differential signals from said
transmission apparatus through the plurality of chan-
nels,

a display processing section configured to carry out a
process for displaying for the image signal received
by said reception section, and

a control section configured to control operation of said
display processing section based on the content iden-
tification information inserted in the blanking period
of'the image signal received by said reception section.

2. A transmission apparatus, comprising
an identification information insertion section configured
to insert, into a blanking period of an image signal of a
predetermined content to be transmitted, content identi-
fication information for the identification of a type of the
predetermined content, and
a transmission section configured to transmit the image
signal having the content identification information
inserted in the blanking period thereof by said identifi-
cation information insertion section in the form of dif-
ferential signals through a plurality of channels.
3. The transmission apparatus according to claim 2,
wherein
the content identification information is identification
information at least for the identification of whether or
not the predetermined content is a still picture content.
4. The transmission apparatus according to claim 2,
wherein
the content identification information is formed from a
plurality of data placed hierarchically.
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5. The transmission apparatus according to claim 4,
wherein
the content identification information is formed from first
data formed from data of 1 bit and second data formed
from data of 2 bits and used further when the first data is
in one state.
6. The transmission apparatus according to claim 5,
wherein
types of contents which are identified with the content
identification information are a dynamic picture, a text,
a still picture, a cinema and a game.
7. The transmission apparatus according to claim 2,
wherein
the content identification information includes information
indicative of the type of the content.
8. The transmission apparatus according to claim 2,
wherein
the content identification information includes one or both
of information indicative of'a vendor name and informa-
tion indicative of a type of a source apparatus.
9. The transmission apparatus according to claim 2,
wherein
said identification information insertion section inserts
content identification information for the identification
of the type of the content into a blanking period of the
image signal of the predetermined content to be trans-
mitted using the AVI InfoFrame of the HDMI.
10. The transmission apparatus according to claim 2,
wherein
said identification information insertion section inserts
content identification information for the identification
of the type of the content into a blanking period of the
image signal of the predetermined content to be trans-
mitted using the SPD InfoFrame of the HDMI.
11. The transmission apparatus according to claim 10,
wherein
said identification information insertion section inserts the
content identification information for the identification
of the type of the content into a blanking period of the
image signal of the predetermined content to be trans-
mitted using one or both of the vendor name region and
the source apparatus type region of the SPD InfoFrame
of the HDMI.
12. The transmission apparatus according to claim 2, fur-
ther comprising
a color space information insertion section configured to
insert color space information of the image signal into a
blanking period of the image signal of the predetermined
content to be transmitted, wherein
the definition of the color space information varies in
response to a type of the content indicated by the content
identification information.
13. The transmission apparatus according to claim 12,
wherein
the definition of the color space information varies at least
depending upon whether or not the predetermined con-
tent is a still picture.
14. The transmission apparatus according to claim 2, fur-
ther comprising
a quantization range information insertion section config-
ured to insert quantization range information of the
image signal into a blanking period of the image signal
of the content to be transmitted, wherein
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the definition of the quantization range information varies
depending upon the type of the predetermined content
indicated by the content identification information.
15. The transmission apparatus according to claim 14,
wherein
the definition of the quantization range information varies
at least depending upon whether or not the predeter-
mined content is a still picture.
16. The transmission apparatus according to claim 2, fur-
ther comprising
a reproduction section configured to reproduce and obtain
the image signal of the predetermined content to be
transmitted from a recording medium.
17. The transmission apparatus according to claim 2, fur-
ther comprising
a camera section configured to pick up an image of an
image pickup object to obtain the image signal of the
predetermined content to be transmitted.
18. The transmission apparatus according to claim 2, fur-
ther comprising
a user operation section configured to allow a user to des-
ignate a color space of the image signal of the predeter-
mined content to be transmitted.
19. The transmission apparatus according to claim 2, fur-
ther comprising
acolor space information acquisition section configured to
acquire information of color spaces which can be sup-
ported by a transmission destination of the image signal
of the predetermined content to be transmitted from the
transmission destination.
20. The transmission apparatus according to claim 19,
further comprising
a user operation section configured to allow a user to des-
ignate a color space of the image signal of the predeter-
mined content to be transmitted, wherein
the user can designate a predetermined color space from
among the color spaces indicated based on the informa-
tion of the color spaces acquired by said color space
information acquisition section through said user opera-
tion section.
21. The transmission apparatus according to claim 19,
further comprising
a color space setting section configured to select a prede-
termined color space from among the color spaces indi-
cated by the information of the color spaces acquired by
said color space information acquisition section to auto-
matically set the color space of the image signal of the
predetermined content to be transmitted.
22. A transmission method, comprising:
an identification information insertion step of inserting,
into a blanking period of an image signal of a predeter-
mined content to be transmitted, content identification
information for the identification of a type of the prede-
termined content; and
atransmission step of transmitting the image signal having
the content identification information inserted in the
blanking period thereof at the identification information
insertion step in the form of differential signals through
a plurality of channels.
23. A reception apparatus, comprising:
a reception section configured to receive an image signal
transmitted thereto in the form of differential signals
through a plurality of channels and having content iden-
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tification information for the identification of a type of a
content inserted in a blanking period thereof;

a display processing section configured to carry out a pro-
cess for displaying for the image signal received by said
reception section; and

a control section configured to control operation of said
display processing section based on the content identi-
fication information inserted in the blanking period of
the image signal received by said reception section.

24. The reception apparatus according to claim 23, further

comprising:

an input terminal to which a compressed image signal is
inputted;

a different display processing section configured to carry
out aprocess for displaying for the image signal inputted
to said input terminal; and

a different control section configured to control operation
of said display processing section in response to a file
format of the image signal inputted to said input termi-
nal.

25. The reception apparatus according to claim 24, wherein

said input terminal is a USB terminal.

26. The reception apparatus according to claim 24, wherein

said different control section controls said display process-
ing section such that, when the image signal inputted to
said input terminal is a JPEG file, a still picture process
is carried out for the image signal.

27. The reception apparatus according to claim 24, wherein

said different control section controls said display process-
ing section such that, when the image signal inputted to
said input terminal is a JPEG file and a particular maker
code is included in a tag of the JPEG file, a still picture
process is carried out for the image signal.

28. The reception apparatus according to claim 23, wherein

said display processing section includes at least a contour
emphasis section configured to carry out contour
emphasis for the image signal, and

said control section controls such that, when the content
identification information indicates a text, the contour
emphasis by said contour emphasis section is not carried
out for the image signal.

29. The reception apparatus according to claim 23, wherein

said display processing section includes at least a color
space changing section configured to change a color
space, and

said control section controls said color space changing
section such that, when the content identification infor-
mation indicates a still picture, the color space is
changed to a color space for a still picture.

30. The reception apparatus according to claim 23, wherein

said display processing section includes at least a gradation
changing section configured to change a black side gra-
dation, and

said control section controls said gradation changing sec-
tion such that, when the content identification informa-
tion indicates a cinema, a gradation on the black side is
raised.

31. The reception apparatus according to claim 23, wherein

said display processing section includes at least a picture
quality improvement section configured to carry out a
process for picture quality change for the image signal
and providing predetermined delay to the image signal,
and
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said control section controls such that, when the content
identification information indicates a game, the process
by said picture quality improvement section is not car-
ried out for the image signal.

32. The reception apparatus according to claim 23, wherein

the content identification information indicates a still pic-
ture or a dynamic picture, and

said control section

controls said display processing section such that, when the
content identification information indicates the still pic-
ture, a process suitable for the still picture is carried out
for the image signal, and

controls said display processing section such that, when the
content identification information indicates the dynamic
picture, a process suitable for the dynamic picture is
carried out for the image signal.

33. The reception apparatus according to claim 23, further

comprising

amode setting section configured to allow a user to set one
of an auto mode, a still picture mode and a dynamic
picture mode, wherein

the content identification information indicates a still pic-
ture or a dynamic picture,

where the auto mode is set by said mode setting section,
said control section

controls said display processing section such that, when the
content identification information indicates the still pic-
ture, a process suitable for the still picture is carried out
for the image signal, and

controls said display processing section such that, when the
content identification information indicates the dynamic
picture, a process suitable for the dynamic picture is
carried out for the image signal, and

where the still picture mode or the dynamic picture mode is
set by said mode setting section, said control section

controls said display processing section such that a process
suitable for the set mode is carried out for the image
signal.

34. The reception apparatus according to claim 23, wherein

the content identification information indicates a still pic-
ture, a dynamic picture, a text, a cinema or a game, and

said control section

controls said display processing section such that, when the
content identification information indicates the still pic-
ture, a process suitable for the still picture is carried out
for the image signal,

controls said display processing section such that, when the
content identification information indicates the dynamic
picture, a process suitable for the dynamic picture is
carried out for the image signal,

controls said display processing section such that, when the
content identification information indicates the text, a
process suitable for the text is carried out for the image
signal,

controls said display processing section such that, when the
content identification information indicates the cinema,
a process suitable for the cinema is carried out for the
image signal, and

controls said display processing section such that, when the
content identification information indicates the game, a
process suitable for the game is carried out for the image
signal.
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35. The reception apparatus according to claim 23, further
comprising

a mode setting section configured to allow a user to set one
of auto, still picture, dynamic picture, text, cinema and
game modes, wherein

the content identification information indicates a still pic-
ture, a dynamic picture, a text, a cinema or a game,

where the auto mode is set by said mode setting section,
said control section

controls said display processing section such that, when the
content identification information indicates the still pic-
ture, a process suitable for the still picture is carried out
for the image signal, and

controls said display processing section such that, when the
content identification information indicates the dynamic
picture, a process suitable for the dynamic picture is
carried out for the image signal, and

where the still picture mode, the dynamic picture mode, the
text mode, the cinema mode or the game mode is set by
said mode setting section, said control section

controls said display processing section such that a process
suitable for the set mode is carried out for the image
signal.

36. The reception apparatus according to claim 23, wherein

within a blanking period of the image signal received by
said reception section, color space information whose
definition varies in response to the type of the content
indicated by the content identification information is
inserted in addition to the content identification infor-
mation, and

said control section controls operation of said display pro-
cessing section based on the content identification infor-
mation and the color space information inserted in the
blanking period of the image signal received by said
reception section.

37. The reception apparatus according to claim 36, wherein

said display processing section includes at least a color
gamut expansion section configured to expand the color
gamut, and

said control section controls said color gamut expansion
section such that, when the color space indicated by the
color space information is the sSRGB, the color gamut
expansion process is carried out for the image signal.

38. The reception apparatus according to claim 36, wherein

the color space information indicates a color space of the
sRGB, sYCC or Adobe RGB, and

said control section sets the color space to the color space
indicated by the color space information.

39. The reception apparatus according to claim 36, further

comprising

a mode setting section configured to allow a user to set one
of auto, sSRGB, sYCC and Adobe RGB modes, wherein

the color space information indicates an sRGB, sYCC or
Adobe RGB color space, and

when the auto mode is set by said mode setting section, said
control section sets the color space to a color space
indicated by the color space information, and

when the sSRGB mode, the sYCC mode or the Adobe RGB
mode is set by said mode setting section, said control
section sets the color space to a color space correspond-
ing to the set mode.

40. The reception apparatus according to claim 23, wherein

within a blanking period of the image signal received by
said reception section, quantization range information
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of the image signal whose definition varies in response
to the type of the content indicated by the content iden-
tification information is inserted in addition to the con-
tent identification information, and

said control section controls operation of said display pro-
cessing section based on the content identification infor-
mation and the quantization range information inserted
in the blanking period of the image signal received by
said reception section.

41. The reception apparatus according to claim 40, wherein

the quantization range information indicates a full range or
a limited range, and

said control section sets the quantization range for the
image signal to a quantization range indicated by the
quantization range information.

42. The reception apparatus according to claim 40, further

comprising

amode setting section configured to allow a user to set one
of auto, full range and limited range modes, wherein

when the auto mode is set by said mode setting section, said
control section sets the quantization range for the image
signal to a quantization range indicated by the quantiza-
tion range information, and

when the full range mode or the limited range mode is set
by said mode setting section, said control section sets the
quantization range for the image signal to a quantization
range corresponding to the set mode.

43. The reception apparatus according to claim 23, further

comprising

a tuner for receiving a broadcasting signal, and

a switch for selectively supplying an image signal received
by said tuner or the image signal received by said recep-
tion section to said display processing section.

44. The reception apparatus according to claim 36, wherein

said display processing section includes an OSD portion,
and

said control section controls said OSD portion such that a
type of the content indicated by the content identifica-
tion information or a type of a color space indicated by
the color space information is OSD displayed.

45. The reception apparatus according to claim 36, wherein

said display processing section includes an OSD portion,
and

said control section controls said OSD portion such that,
when a color space indicated by the color space infor-
mation is not supported, that the color space is not sup-
ported is OSD displayed.

46. A reception method, comprising:

areception step of receiving an image signal transmitted in
the form of differential signals through a plurality of
channels and having content identification information
for the identification of a type of a content inserted in a
blanking period thereof;

a display processing step of carrying out a process for
displaying an image for the image signal received at the
reception step; and
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a control step of controlling operation at the display pro-
cessing step based on the content identification informa-
tion inserted in the blanking period of the image signal
received at the reception step.

47. A reception apparatus, comprising:

areception section configured to receive an image signal of
a predetermined content which has content identifica-
tion information for the identification of a type of a
content;

a display processing section configured to carry out a pro-
cess for displaying for the image signal received by said
reception section; and

a control section configured to control operation of said
display processing section based on the content identi-
fication information which the image signal received by
said reception section has.

48. The reception apparatus according to claim 47, wherein

the content identification information is inserted in a blank-
ing period of the image signal.

49. The reception apparatus according to claim 47, wherein

the content identification information includes information
of a compression method of the image signal.

50. The reception apparatus according to claim 47, wherein

said reception section receives a compressed image signal
inputted to an input terminal, and

said control section controls said display processing sec-
tion such that, when the image signal received by said
reception section is a JPEG file, a still picture process is
carried out for the image signal.

51. The reception apparatus according to claim 50, wherein

said input terminal is a USB terminal.

52. The reception apparatus according to claim 47, wherein

said reception section receives a compressed image signal
inputted to a USB terminal, and

said control section controls said display processing sec-
tion such that, when the image signal received by said
reception section is a JPEG file and a particular maker
code is included in a tag of the JPEG file, a still picture
process is carried out for the image signal.

53. The reception apparatus according to claim 52, wherein

said input terminal is a USB terminal.

54. A reception method, comprising:

a reception step of receiving an image signal of a predeter-
mined content which has content identification informa-
tion for the identification of a type of a content;

a display processing step of carrying out a process for
displaying for the image signal received at the reception
step; and

a control step of controlling operation at the display pro-
cessing step based on the content identification informa-
tion which the image signal received at the reception
section has.
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