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IMAGE PICKUP APPARATUS AND CONTROL
METHOD FOR IMAGE PICKUP APPARATUS,
IMAGE DISPLAY APPARATUS AND
CONTROL METHOD FOR IMAGE DISPLAY
APPARATUS, AND RECORDING MEDIUM

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an image pickup
apparatus and a control method for the image pickup appara-
tus, to an image display apparatus and a control method for
the image display apparatus, and to a recording medium, and
more particularly, to storing of still image data in a moving
image format and transmission of the still image data stored in
the moving image format.

[0003] 2. Description of the Related Art

[0004] A method for connecting an image output appara-
tus, such as a digital camera, to a computer through a digital
interface, such as a universal serial bus (USB), and providing
a slide show has been available.

[0005] Inrecent years, as a digital interface used in image
display systems, such as televisions, a high-definition multi-
media interface (HDMI) has been adopted. In such a situa-
tion, it has been desirable that images captured by a digital
image output apparatus, such as a digital camera, are output to
and displayed on an image display apparatus, such as a tele-
vision set, using the HDMI.

[0006] However, the HDMI handles images as moving
images. Thus, it is necessary for the digital image output
apparatus to continuously transmit to the image display appa-
ratus an image of each frame in synchronization with a ver-
tical synchronizing signal. Thus, even in a case where the
digital image output apparatus outputs a still image to the
image display apparatus, the digital image output apparatus
always outputs images during execution of image display. As
a result, the power consumption of the digital image output
apparatus is large.

SUMMARY OF THE INVENTION

[0007] The present invention reduces, in the case of storing
still image data in a moving image format and in the case of
outputting the still image data to an image display apparatus,
the power consumption of an apparatus that outputs the still
image data.

[0008] According to an aspect of the present invention, an
image pickup apparatus capable of being connected to an
image display apparatus using a high-definition multimedia
interface includes a command communication unit config-
ured to transmit and receive a control command; an image
transmission unit configured, when an image-transfer request
command is received by the command communication unit,
to store a certain number of pieces of still image data in a
moving image format and to transmit the certain number of
pieces of still image data, the certain number of pieces of still
image data corresponding to a buffer capacity of the image
display apparatus; and an operation stopping unit configured,
after the image transmission unit completes the transmission,
to temporarily stop at least some of operations of the image
transmission unit.

Jul. 31, 2008

[0009] Further features of the present invention will
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 illustrates an example of the configuration of
an image display system according to a first embodiment of
the present invention.

[0011] FIGS. 2A to 2E schematically illustrate examples of
the state of a frame memory used in the first embodiment
when a storing operation and a playback operation for still
image data are performed.

[0012] FIG. 3 is a flowchart illustrating an example of a
process for storing still image data performed by a digital
television set according to the first embodiment.

[0013] FIG. 4 is a flowchart illustrating an example of a
process for playback (slide show) of still image data per-
formed by the digital television set according to the first
embodiment.

[0014] FIG. 5 is a flowchart illustrating an example of a
process for transferring still image data performed by a digital
video camera according to the first embodiment.

[0015] FIG. 6 illustrates an example of operations of the
digital television set and operations of the digital video cam-
era according to the first embodiment when a slide show is
provided.

[0016] FIG. 7 is a flowchart illustrating an example of a
process for storing still image data performed by a digital
television set according to a second embodiment of the
present invention.

[0017] FIG. 8 is a flowchart illustrating an example of a
process for playback (slide show) of still image data per-
formed by the digital television set according to the second
embodiment.

[0018] FIG. 9 is a flowchart illustrating an example of a
process for transferring still image data performed by a digital
video camera according to the second embodiment.

[0019] FIG. 10 illustrates an example of operations of the
digital television set and operations of the digital video cam-
era according to the second embodiment when a slide show is
provided.

[0020] FIG. 11 is a flowchart illustrating an example of a
process for storing still image data performed by a digital
television set according to a third embodiment of the present
invention.

[0021] FIG. 12 is a flowchart illustrating an example of a
process for transferring still image data performed by a digital
video camera according to the third embodiment.

[0022] FIG. 13 illustrates an example of operations of the
digital television set and operations of the digital video cam-
era according to the third embodiment when a slide show is
provided.

DESCRIPTION OF THE EMBODIMENTS
First Embodiment

[0023] A first embodiment of the present invention will be
described with reference to the drawings.

[0024] FIG. 1illustrates an example of the configuration of
an image display system configured to control, process, and
display data in accordance with the present invention.
[0025] Referring to FIG. 1, a digital video camera 1, which
is an example of an image pickup apparatus, is connected to
a digital television set 2, which is an example of an image

Maxell, Ltd.
Ex. 2003

Page 15 of 28



US 2008/0180551 Al

display apparatus, through a cable 6 for storing still image
data inamoving image format and transmitting the still image
data in accordance with the HDMI. Hereinafter, the cable 6,
which stores still image data in the moving image format and
transmits the still image data in accordance with the HDMI, is
referred to as an HDMI cable 6.

[0026] The HDMI cable 6 includes a consumer electronics
control (CEC) unit 3. The HDMI cable 6 also includes a
display data channel (DDC) unit 4. The HDMI cable 6 also
includes a transition minimized differential signaling
(TMDS) unit 5. The CEC unit 3 and the DDC unit 4 are used
when control commands are transmitted and received
between the digital video camera 1 and the digital television
set 2. The TMDS unit 5 is used when the digital video camera
1 transmits image data to the digital television set 2.

[0027] The digital video camera 1 includes a central pro-
cessing unit (CPU) 20, a frame memory 21, an HDMI output
processing unit 22, an HDMI command processing unit 23, a
memory card 24, an image-pickup processing unit 25, an
operation unit 26, a read-only memory (ROM) 27, and a
random-access memory (RAM) 28, which are interconnected
by a bus 29.

[0028] For example, the CPU 20 executes a program stored
in the ROM 27 and uses the RAM 28 as a work area. Accord-
ingly, the CPU 20 performs integrated control of the system of
the digital video camera 1.

[0029] The operation unit 26 is operated by a user to enter
an instruction to the digital video camera 1.

[0030] The image-pickup processing unit 25 includes an
image pickup element for capturing a moving image and a
still image, an analog-to-digital (A/D) converter for convert-
ing an analog image signal captured by the image pickup
element into a digital image signal, and an image processing
circuit for performing signal processing on the digital image
signal obtained by the A/D converter. For example, the image
processing circuit performs gamma correction, white balance
control, and the like for a digital image signal obtained by the
A/D converter to generate image data that can be displayed on
the digital television set 2. The image processing circuit stores
the generated image data into the frame memory 21 or the
memory card 24 in accordance with an operation of the opera-
tion unit 26. The image processing circuit does not necessar-
ily perform the signal processing just as described above. For
example, the image processing circuit may compress image
data and then store the compressed image data into the frame
memory 21 or the memory card 24.

[0031] The HDMI command processing unit 23 transmits
and receives control commands to and from the digital tele-
vision set 2. A protocol for a control command is imple-
mented by the CEC or the DDC of the HDMI. For example,
control commands include information, such as a request for
transfer of still image data, a transfer response for still image
data, the sizes of the frame memories 11 and 21, the position
of an image where a slide show starts, and the like. Control
commands also include information on updating of a digital
print order format (DPOF) and an exchangeable image file
format (Exif).

[0032] The HDMI output processing unit 22 transfers still
image data to the digital television set 2 in accordance with an
instruction from the CPU 20. In the first embodiment, the
HDMI output processing unit 22 transfers to the digital tele-
vision set 2 still image data to be used for a slide show. When
the HDMI command processing unit 23 receives an image-
transfer request command, which indicates a request for
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transfer of still image data, as a control command, the CPU 20
reads from the frame memory 21 or the memory card 24 still
image data to be used for a slide show. The CPU 20 outputs
the read still image data to the HDMI output processing unit
22. The HDMI output processing unit 22 enters the still image
data to be used for a slide show into an HDMI frame format,
which is a well known type of moving image format, and
transfers the still image data to the digital television set 2 (an
HDMI input processing unit 12) through the HDMI cable 6.
At this time, in order to avoid the presence of still image data
neglected by the digital television set 2 and the digital video
camera 1, the HDMI output processing unit 22 embeds a
serial number in still image data, for example, in a blanking
period of the HDMI frame format.

[0033] The digital video camera 1 having the above-de-
scribed configuration supports a normal power-consumption
mode and a low power-consumption mode having a power
consumption lower than that required in the normal power-
consumption mode. In the first embodiment, the low power-
consumption mode is a mode in which the power consump-
tion of the digital video camera 1 is reduced by temporarily
stopping transfer of still image data using the TMDS 5 by the
HDMI output processing unit 22. In the case of using the
TMDS 5, since still image data is transferred at a high speed,
a large power consumption is required. In the first embodi-
ment, a reduction in the power consumption is achieved by
stopping at least some (part or all) of operations of the HDMI
output processing unit 22 during the period in which the
HDMI output processing unit 22 is not transferring still image
data to the digital television set 2. Even after an operation of
the HDMI output processing unit 22 is stopped, the HDMI
command processing unit 23 is capable of transmitting and
receiving a control command.

[0034] The digital television set 2 includes a CPU 10, a
frame memory 11, the HDMI input processing unit 12, an
HDMI command processing unit 13, an output unit 14, a
display unit 15, an operation unit 16, a ROM 17, and a RAM
18, which are interconnected by a bus 30.

[0035] Forexample, the CPU 10 executes a program stored
in the ROM 17 and uses the RAM 18 as a work area. Accord-
ingly, the CPU 10 performs integrated control of the system of
the digital television set 2.

[0036] The operation unit 16 is operated by a user to enter
an instruction to the digital television set 2.

[0037] The HDMI command processing unit 13 transmits
and receives control commands to and from the digital video
camera 1.

[0038] The HDMI input processing unit 12 acquires still
image data transferred from the digital video camera 1 (the
HDMI output processing unit 22). In the first embodiment,
the HDMI input processing unit 12 acquires from the digital
video camera 1 still image data to be used for a slide show. As
described above, the digital video camera 1 transfers to the
digital television set 2 still image data entered in the HDMI
frame format using the TMDS of the HDMI. Thus, the HDMI
input processing unit 12 acquires still image data entered in
the HDMI frame format.

[0039] The CPU 10 stores into the frame memory 11 still
image data received by the HDMI input processing unit 12.
More specifically, the CPU 10 extracts still image data
received by the HDMI input processing unit 12 from the
HDMI frame format and stores the still image data into the
frame memory 11 in order.
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[0040] After reading still image data stored in the frame
memory 11, the CPU 10 outputs the read still image data to
the output unit 14. The output unit 14 processes the still image
data into a form suitable to be used for a slide show to be
provided by the display unit 15 and outputs the processed still
image data to the display unit 15. The display unit 15 provides
a slide show using the still image data output from the output
unit 14. The display unit 15 includes a computer display
device, such as a liquid crystal display (LCD).

[0041] FIGS. 2A to 2E schematically illustrate examples of
the state of the frame memory 11 when a storing operation
and a playback operation for still image data are performed.
[0042] The CPU 10 performs a storing operation and a
playback operation for still image data using the frame
memory 11. The storing operation for still image data is an
operation for sequentially storing a plurality of pieces of still
image data transferred from the digital video camera 1. The
playback operation for still image data is an operation for
sequentially reading a plurality of pieces of still image data
from the frame memory 11.

[0043] The frame memory 11 includes a plurality of
memory sections. Thus, the frame memory 11 can be physi-
cally configured to include a plurality of memory areas. Alter-
natively, the frame memory 11 may be formed by logically
dividing a physically single memory into a plurality of
memory areas. In FIGS. 2A to 2E, examples of the state of the
frame memory 11 when a slide show is provided in a case
where the frame memory 11 includes two memory areas
(frame memory areas A and B) are schematically illustrated.
[0044] FIG. 2A illustrates the state of the frame memory 11
immediately after the digital video camera 1 and the digital
television set 2 are connected to each other. Referring to FIG.
2A, still image data transferred first from the digital video
camera 1 is stored into the frame memory area A, which is a
first memory area.

[0045] FIG. 2B illustrates the state of the frame memory 11
when the still image data stored in the frame memory area A
is played back and still image data is stored into the frame
memory area B, which is a second memory area. Referring to
FIG. 2B, playback (slide show) using the still image data
stored in the frame memory area A in the state shown in FIG.
2A is performed. Then, still image data transferred second
from the digital video camera 1 is stored into the frame
memory area B.

[0046] FIG. 2C illustrates the state of the frame memory 11
when the playback (slide show) using the still image data
stored in the frame memory area A is continued. Referring to
FIG. 2C, storing of the still image data into the frame memory
area B, which is performed in the state shown in FIG. 2B, has
been completed.

[0047] FIG. 2D illustrates the state of the frame memory 11
when the still image data stored in the frame memory area B
is played back and still image data is stored into the frame
memory area A. Referring to FIG. 2D, playback (slide show)
using the still image data stored in the frame memory area B
in the state shown in FIG. 2B is performed. Then, still image
data transferred third from the digital video camera 1 is stored
into the frame memory area A.

[0048] FIG. 2E illustrates the state of the frame memory 11
when playback (slide show) using the still image data stored
in the frame memory area B is continued. Referring to FIG.
2E, storing of the still image data into the frame memory area
A, which is performed in the state shown in FIG. 2D, has been
completed.
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[0049] Subsequently, storing and playback of still image
data is repeatedly performed as shown in FIGS. 2B to 2E, and
a slide show is provided.

[0050] As described above, in the first embodiment, still
image data to be used for a slide show is transferred in
advance from the digital video camera 1 to the digital televi-
sion set 2 so that the slide show can be provided.

[0051] During the period in which the digital television set
2 performs only a playback operation of still image data, as
shown in FIGS. 2C and 2E, the digital video camera 1 is in the
low power-consumption mode. Thus, the power consumption
of'the digital video camera 1 is reduced and a reduction in the
power consumption of the battery of the digital video camera
1 is achieved.

[0052] An example of a process for storing still image data
performed by the digital television set 2 will be described
with reference to a flowchart shown in FIG. 3.

[0053] After the digital video camera 1 and the digital tele-
vision set 2 are connected to each other through the HDMI
cable 6, when a user operates the operation units 16 and 26 to
issue an instruction to start a slide show, the process repre-
sented by the flowchart shown in FIG. 3 starts.

[0054] Inorder to store still image data to be used for a slide
show into the frame memory 11, the HDMI command pro-
cessing unit 13 generates, as a control command, an image-
transfer request command, which indicates a request for
transfer of still image data, in accordance with an instruction
from the CPU 10. The HDMI command processing unit 13
transmits the image-transfer request command, which is gen-
erated in accordance with the instruction from the CPU 10, to
the digital video camera 1 (the HDMI command processing
unit 23) through the HDMI cable 6 (step S1). The image-
transfer request command contains maximum-number-of-
pieces-of-allowable-still-image-data information relating to
the maximum number of pieces of still image data that can be
stored in the frame memory 11 (the maximum number of
pieces of allowable still image data (max_maisu)). The maxi-
mum-number-of-pieces-of-allowable-still-image-data infor-
mation is calculated by the CPU 10, for example, in accor-
dance with the storage capacity of the frame memory 11 and
the average size of a piece of still image data to be played
back.

[0055] In the first embodiment, for example, a command
communication unit is implemented using the HDMI com-
mand processing units 13 and 23. In addition, in the first
embodiment, an image request command is implemented by
the image-transfer request command. In addition, in the first
embodiment, a command communication step is imple-
mented by the processing of step S1.

[0056] The HDMI command processing unit 13 waits until
a transfer response command, which is a response to the
image-transfer request command transmitted in step S1, is
transmitted from the digital video camera 1 (the HDMI com-
mand processing unit 23) (step S2). The transfer response
command contains number-of-pieces-of-still-image-data-to-
be-transferred information relating to the number of pieces of
still image data to be transferred from the digital video camera
1 (maisu).

[0057] Inthe first embodiment, a transmission command is
implemented by the transfer response command, and num-
ber-of-pieces-of-still-image-data-to-be-transmitted informa-
tion is used as the number-of-pieces-of-still-image-data-to-
be-transferred information. In addition, in the first
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embodiment, the command communication step is imple-
mented by the processing of step S2.

[0058] When the transfer response command is received,
the CPU 10 determines whether the number of pieces of still
image data to be transferred from the digital video camera 1
(maisu) is “0” in accordance with the number-of-pieces-of-
still-image-data-to-be-transferred information contained in
the transfer response command (step S3). Ifit is determined in
step S3 that the number of pieces of still image data to be
transferred from the digital video camera 1 (maisu) is “0”, the
process represented by the flowchart shown in FIG. 3 is
terminated. If it is determined in step S3 that the number of
pieces of still image data to be transferred from the digital
video camera 1 (maisu) is not “0”, the process proceeds to
step S4.

[0059] In order to prepare for reception of still image data,
the CPU 10 initializes the value indicated by a counter
(count), which indicates the number of pieces of transferred
still image data, to “0” (in step S4). The value indicated by the
counter is stored, for example, in the RAM 18.

[0060] Then, the HDMI input processing unit 12 waits until
still image data is received from the digital video camera 1
(the HDMI output processing unit 22) (step S5). As described
above, still image data entered in the HDMI frame format is
received. When receiving still image data from the digital
video camera 1, the HDMI input processing unit 12 fetches
the still image data entered in the HDMI frame format.
[0061] In the first embodiment, for example, an image
reception unit is implemented by the HDMI input processing
unit 12.

[0062] The HDMI input processing unit 12 sequentially
writes the fetched still image data into write addresses of the
frame memory 11 (step S6). A write address is designated by
the CPU 10. For example, the write address is obtained by
adding the value indicated by the counter (count), which
indicates the number of pieces of transferred still image data,
to a base address. The base address is, for example, the initial
address of the frame memory area A or the frame memory
area B shown in FIG. 2. For example, the CPU 10 determines
a frame memory area into which still image data is to be
stored in accordance with the states of the frame memory
areas A and B shown in FIG. 2, and designates the initial
address of the determined frame memory area as the base
address. It is desirable that as many pieces of still image data
as possible within the range not exceeding the upper limit of
the storage capacity of the frame memory 11 are stored in the
frame memory 11.

[0063] Inthe first embodiment, for example, an image stor-
ing unit is implemented by the HDMI input processing unit
12. In addition, in the first embodiment, a storage medium is
implemented using the frame memory 11. In addition, in the
first embodiment, an image storing step is implemented by
the processing of step S6.

[0064] Then, the CPU 10 increments the value of the
counter (count), which indicates the number of pieces of
transferred still image data, by 1 (step S7).

[0065] The CPU 10 determines whether the number of
pieces of transferred still image data is equal to the number of
pieces of still image data to be transferred from the digital
video camera 1 (maisu) (step S8). The number of pieces of
transferred still image data is obtained from the value of the
counter (count), which indicates the number of pieces of
transferred still image data. The number of pieces of still
image data to be transferred from the digital video camera 1
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(maisu) is obtained from the number-of-pieces-of-still-im-
age-data-to-be-transferred information contained in the
transfer response command transmitted in step S2.

[0066] If it is determined in step S8 that the number of
pieces of transferred still image data is not equal to the num-
ber of piece of still image data to be transferred from the
digital video camera 1 (maisu), the process returns to step S5.
Then, the processing of steps S5 to S8 is repeated until the
number of pieces of transferred still image data becomes
equal to the number of pieces of still image data to be trans-
ferred from the digital video camera 1. When the number of
pieces of transferred still image data is equal to the number of
pieces of still image data to be transferred from the digital
video camera 1 (maisu), the process represented by the flow-
chart shown in FIG. 3 is terminated.

[0067] In the first embodiment, an image reception step is
implemented by the processing of steps S5 to S8. In addition,
for example, a number-of-pieces-of-still-image-data deter-
mination unit is implemented using the CPU 10. In addition,
in the first embodiment, a number-of-pieces-of-still-image-
data determination step is implemented by the processing of
step S8.

[0068] As described above, in the first embodiment, still
image data to be used for a slide show can be transferred in
advance to the digital television set 2 by transferring control
commands between the digital video camera 1 and the digital
television set 2. The still image data transferred to the digital
television set 2 can be extracted from the HDMI frame format
and sequentially stored into the frame memory 11.

[0069] An example of a process for playback (slide show)
of still image data performed by the digital television set 2
will be described with reference to a flowchart shown in FIG.
4

[0070] After the digital video camera 1 and the digital tele-
vision set 2 are connected to each other through the HDMI
cable 6, when still image data is stored into the frame memory
11 in accordance with the flowchart shown in FIG. 3, the
process represented by the flowchart shown in FIG. 4 starts.

[0071] In order to prepare for reading of still image data
from the frame memory 11, the CPU 10 initializes the value
indicated by a reading pointer (pointer) to “0” (step S31). The
value indicated by the reading pointer is stored, for example,
in the RAM 18.

[0072] The CPU 10 reads still image data from the frame
memory 11, and outputs the read still image data to the output
unit 14 (step S32). A read address used for reading still image
data from the frame memory 11 is obtained by adding the
value indicated by the reading pointer to a base address. The
base address is, for example, the initial address of the frame
memory area A or the frame memory area B shown in FIG. 2.
For example, the CPU 10 determines a frame memory area
that stores still image data to be played back in accordance
with the states of the frame memory areas A and B shown in
FIG. 2, and designates the initial address of the determined
frame memory area as the base address.

[0073] Then, the output unit 14 processes the still image
data received in step S32 into a form suitable to be used for a
slide show to be provided by the display unit 15, and outputs
the processed still image data to the display unit 15. The
display unit 15 provides a slide show by displaying the still
image data output from the output unit 14 (step S33).
[0074] In the first embodiment, an image display unit is
implemented using the output unit 14 and the display unit 15.
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In addition, in the first embodiment, an image display step is
implemented by the processing of step S33.

[0075] Inorderto play back still image data to be displayed
next, the CPU 10 increments the value indicated by the read-
ing pointer (pointer) by “1” (step S34).

[0076] Then, in order to determine whether the image play-
back process is to be terminated, the CPU 10 determines
whether the value indicated by the reading pointer (pointer) is
equal to the maximum number of pieces of still image data
that can be stored in the frame memory 11 (step S35). If it is
determined in step S35 that the value indicated by the reading
pointer (pointer) is not equal to the maximum number of
pieces of still image data that can be stored in the frame
memory 11, the process returns to step S32.

[0077] The processing of steps S32 to S35 is repeated until
the value indicated by the reading pointer (pointer) becomes
equal to the maximum number of pieces of still image data
that can be stored in the frame memory 11. When the value
indicated by the reading pointer (pointer) is equal to the
maximum number of pieces of still image data that can be
stored in the frame memory 11, the process represented by the
flowchart shown in FIG. 4 is terminated.

[0078] As described above, in the first embodiment, a slide
show using still image data stored in the frame memory 11
can be provided in accordance with the process represented
by the flowchart shown in FIG. 4.

[0079] In a case where the digital television set 2 receives
from the digital video camera 1 a transfer interruption com-
mand or a transfer cancellation command for interrupting or
canceling the transfer of still image data in the process rep-
resented by the flowchart shown in FIG. 3 or 4, the digital
television set 2 terminates the process for storing still image
data.

[0080] When the process for storing still image data shown
in FIG. 3 is being performed and a slide show is not being
provided, it is desirable that the output unit 14 freezes or
blacks out the display screen of the display unit 15.

[0081] An example of a process for transferring still image
data performed by the digital video camera 1 will be
described with reference to a flowchart shown in FIG. 5.
[0082] After the digital video camera 1 and the digital tele-
vision set 2 are connected to each other through the HDMI
cable 6, when a user operates the operation units 16 and 26 to
issue an instruction to start a slide show, the process repre-
sented by the flowchart shown in FIG. 5 starts. As described
above, the digital video camera 1 is in the low power-con-
sumption mode during the period in which the digital video
camera 1 is not transferring still image data, thus reducing the
power consumption of the battery. The low power-consump-
tion mode is a mode in which processing performed by the
HDMI output processing unit 22 for transferring still image
data in accordance with the TMDS is stopped.

[0083] In order to transfer still image data to be used for a
slide show, the HDMI command processing unit 23 waits
until an image-transfer request command, which indicates a
request for transfer of still image data, is received from the
digital television set 2 (the HDMI command processing unit
13) (step S101). As described above, the image-transfer
request command contains maximum number-of-pieces-of
allowable-still-image-data information relating to the maxi-
mum number of pieces of still image data that can be stored in
the frame memory 11 (max_maisu).

[0084] In the first embodiment, the command communica-
tion step is implemented by the processing of step S101.
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[0085] When receiving the image-transfer request com-
mand, the CPU 20 changes the operation status from the low
power-consumption mode to the normal power-consumption
mode (step S102). The CPU 20 starts at least some of opera-
tions of the HDMI output processing unit 22 that performs
processing in accordance with the TMDS.

[0086] In the first embodiment, an operation resumption
unit is implemented using the CPU 20. In addition, in the first
embodiment, an operation resumption step is implemented
by the processing of step S102.

[0087] After starting of the HDMI output processing unit
22 and preparation for transfer of still image data are com-
pleted, the HDMI command processing unit 23 generates a
transfer response command, which is a response to the image-
transfer request command, in accordance with an instruction
from the CPU 20. The HDMI command processing unit 23
transmits the generated transfer response command to the
digital television set 2 (the HDMI command processing unit
13) (step S103). As described above, the transfer response
command contains number-of-pieces-of-still-image-data-to-
be-transferred information, which relates to the number of
pieces of still image data to be transferred from the digital
video camera 1 (maisu). The CPU 20 determines the contents
of the number-of-pieces-of-still-image-data-to-be-trans-
ferred information in accordance with the maximum-num-
ber-of-pieces-of-allowable-still-image-data information
contained in the image-transfer request command such that
the number of pieces of still image data to be transferred from
the digital video camera 1 does not exceed the storage capac-
ity of the frame memory 11 of the digital television set 2. The
CPU 20 determines the contents of the number-of-pieces-of-
still-image-data-to-be-transferred information such that the
number of pieces of still image data to be transferred from the
digital video camera 1 (maisu) does not exceed the maximum
number of pieces of still image data that can be stored in the
frame memory 11 (max_maisu).

[0088] Inthe first embodiment, the command communica-
tion step is implemented by the processing of step S103.
[0089] The CPU 20 initializes the value of the counter
(count), which indicates the number of pieces of transferred
still image data, to “0” (step S104).

[0090] The CPU 20 reads from the memory card 24 or the
frame memory 21 still image data to be transferred to the
digital television set 2, for example, in accordance with an
operation of the operation unit 26, (step S105). The HDMI
output processing unit 22 enters the still image data, which is
read by the CPU 20, in the HDMI frame format, and transfers
the still image data to the digital television set 2 (the HDMI
input processing unit 12) (step S106).

[0091] In the first embodiment, for example, the image
transmission unit is implemented using the HDMI output
processing unit 22. In addition, in the first embodiment, an
image transmission step is implemented by the processing of
step S106.

[0092] After the still image data is transferred, the CPU 20
increments the value of the counter (count), which indicates
the number of pieces of transferred still image data, by “1”
(Step S107).

[0093] The CPU 20 determines whether the value of the
counter (count), which indicates the number of pieces of
transferred still image data, is equal to the number of pieces of
still image datato be transferred from the digital video camera
1 (maisu) (step S108). Ifit is determined in step S108 that the
value of the counter (count), which indicates the number of

Maxell, Ltd.
Ex. 2003

Page 19 of 28



US 2008/0180551 Al

pieces of transferred still image data, is not equal to the
number of pieces of still image data to be transferred from the
digital video camera 1 (maisu), the process returns to step
S105. The processing of steps S105 to S108 is repeated until
the value of the counter (count), which indicates the number
of pieces of transferred still image data, becomes equal to the
number of pieces of still image data to be transferred from the
digital video camera 1 (maisu).

[0094] In the first embodiment, for example, a determina-
tion unit is implemented using the CPU 20. In addition, in the
first embodiment, a determination step is implemented by the
processing of step S108.

[0095]  Accordingly, when the value of the counter (count),
which indicates the number of pieces of transferred still
image data, becomes equal to the number of pieces of still
image data to be transferred from the digital video camera 1
(maisu), the process proceeds to step S109. The CPU 20
changes the operation status from the normal power-con-
sumption mode to the low power-consumption mode (step
$109). The CPU 20 temporarily stops at least some of opera-
tions of the HDMI output processing unit 22 that performs
processing in accordance with the TMDS. Then, the process
represented by the flowchart shown in FIG. 5 is terminated.
Subsequently, the digital video camera 1 keeps the low
power-consumption mode until the digital video camera 1
receives the next image-transfer request command from the
digital television set 2.

[0096] In the first embodiment, for example, an operation
stopping unit is implemented using the CPU 20. In addition,
in the first embodiment, an operation stopping step is imple-
mented by the processing of step S109.

[0097] As described above, in the first embodiment, since
the digital video camera 1 is in the low power-consumption
mode (sleep mode) during the period in which the digital
video camera 1 is not transferring still image data, a reduction
in the power consumption of the battery can be achieved. In
addition, in the first embodiment, control of starting and
stopping of the some of operations of the HDMI output pro-
cessing unit 22 that performs processing in accordance with
the TMDS can be performed in accordance with an image-
transfer request command transmitted from the digital tele-
vision set 2.

[0098] In order to interrupt or cancel the transfer of still
image data in the process represented by the flowchart shown
in FIG. 5, the HDMI command processing unit 23 generates
a transfer interruption command or a transfer cancellation
command in accordance with an instruction from the CPU 20
and transmits the generated command to the digital television
set 2. Thus, the digital television set 2 is informed of the
interruption or cancellation of the transfer of the still image
data. Accordingly, in the first embodiment, a transmission
cancellation command is implemented using, for example,
the transfer interruption command or the transfer cancellation
command.

[0099] Accordingly, a slide show can be provided while the
power consumption of the digital video camera 1 is reduced
compared with a digital video camera of the related art.
[0100] FIG. 6 illustrates an example of operations of the
digital television set 2 and operations of the digital video
camera 1 performed when a slide show is provided. The
operations are performed in order from the top to the bottom
of FIG. 6. An “HDMI wakeup” state indicates a state in the
normal power-consumption mode. An “HDMI sleep” state
indicates a state in the low power-consumption mode.
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[0101] Referring to FIG. 6, the digital television set 2 trans-
mits an image-transfer request command to the digital video
camera 1.

[0102] When receiving the image-transfer request com-
mand from the digital television set 2, the digital video cam-
era 1 changes the operation status from the low power-con-
sumption mode to the normal power-consumption mode and
prepares for transfer of still image data. After the preparation
for transfer of still image data is completed, the digital video
camera 1 transmits a transfer response command to the digital
television set 2.

[0103] Then, the digital video camera 1 transfers still image
data to be used for a slide show to the digital television set 2.
After transferring the still image data to the digital television
set 2, the digital video camera 1 changes the operation status
from the normal power-consumption mode to the low power-
consumption mode. The digital video camera 1 stops at least
some of operations of the HDMI output processing unit 22
that performs processing in accordance with the TMDS. The
digital video camera 1 keeps the low power-consumption
mode until the digital video camera 1 receives the next image-
transfer request command from the digital television set 2.
[0104] When receiving the still image data, the digital tele-
vision set 2 stores the received still image data into the frame
memory 11. After storing the still image data into the frame
memory 11, the digital television set 2 starts a slide show by
playing back the still image data. After completing the play-
back of the still image data stored in the frame memory area
A or B to which the digital television set 2 refers, the digital
television set 2 refers to the frame memory area A or B in
which still image data to be played back next is stored. The
digital television set 2 continues the slide show by playing
back the still image data stored in the frame memory area A or
B.

[0105] Storing of still image data into the frame memory 11
(the frame memory area A or B) is performed when a free
space is generated in the frame memory 11 (the frame
memory area A or B). The state in which a free space exists in
the frame memory 11 (the frame memory area A or B) is a
state in which still image data is not stored or a state in which
only still image data that has been played back is stored.
When a free space is generated in the frame memory 11 (the
frame memory area A or B), the digital television set 2 outputs
another image-transfer request command to the digital video
camera 1. The digital television set 2 continues the slide show
by performing the above-described operations until the num-
ber of pieces of still image data to be transferred becomes “0”.
[0106] As described above, in the first embodiment, the
HDMI command processing unit 13 of the digital television
set 2 and the HDMI command processing unit 23 of the digital
video camera 1 that transfer control commands to and from
the digital video camera 1 and 2 operate independent of the
HDMI input processing unit 12 and the HDMI output pro-
cessing unit 22 that transfer still image data. In addition, the
digital video camera 1 operates in the normal power-con-
sumption mode only in the period after reception of an image-
transfer request command from the digital television set 2
until completion of an operation for transferring still image
data in accordance with the image-transfer request command.
The digital video camera 1 operates in the low power-con-
sumption mode in the period after execution of an operation
for transferring still image data in accordance with an image-
transfer request command until reception of another image-
transfer request command from the digital television set 2.
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[0107] Thus, the power consumption of the digital video
camera 1 in a case where still image data to be used for a slide
show is transferred to the digital television set 2 in accordance
with the HDMI, in which still image data is transferred while
a still image is handled as a moving image, can be reduced
compared to a digital video camera of the prior art.

[0108] The digital video camera 1 operates in the normal
power-consumption mode in the period after reception of an
image-transfer request command from the digital television
set 2 until completion of an operation for transferring still
image data in accordance with the image-transfer request
command. Thus, even when the power consumption of the
digital video camera 1 is reduced, a delay in a response of the
digital video camera 1 to a query from the digital television
set 2 (an operation for transferring still image data) is negli-
gible.

[0109] Inthe first embodiment, in step S32 in the flowchart
shown in FIG. 4, an example of a case where a certain number
of pieces of still image data is read in order from the beginning
has been described. However, the present invention is not
limited to this. For example, in step S34, if the value indicated
by the reading pointer is decremented by “1”, a piece of still
image data that is immediately preceding the current piece of
still image data can be read. If the value indicated by the
reading pointer is incremented by “5”, the fifth piece of still
image data from the current piece of still image data can be
read.

[0110] In addition, after the list of thumbnail images of a
certain number of pieces of still image data stored in the frame
memory 11 is displayed on the display unit 15, when one of
the thumbnail images is selected in accordance with an opera-
tion of the operation unit 16, a piece of still image data
corresponding to the selected thumbnail image is displayed.
[0111] In addition, in the first embodiment, an example in
which the frame memory 11 includes two frame areas (the
frame memory areas A and B) has been explained. However,
the frame memory 11 may include three or more memory
areas.

Second Embodiment

[0112] A second embodiment of the present invention will
be described. In the first embodiment, the number of pieces of
transferred still image data is controlled using the maximum
number of pieces of still image data that can be stored in the
frame memory 11 (max_maisu) and the number of pieces of
still image data to be transferred (maisu). However, in the
second embodiment, the number of pieces of transferred still
image data is controlled without using the maximum number
of pieces of still image data that can be stored in the frame
memory 11 and the number of pieces of still image data to be
transferred. More specifically, transfer of still image data is
performed between the digital video camera 1 and the digital
television set 2, for example, by simple handshaking using an
REQ signal and an ACK signal. In the second embodiment,
even in a case where still image data is transferred by hand-
shaking, some of operations of the HDMI output processing
unit 22 that performs processing in accordance with the
TMDS are stopped. As described above, the second embodi-
ment is mainly different from the first embodiment in part of
processing for transferring image data. Thus, in the descrip-
tion of the second embodiment, the same parts as in the first
embodiment described with reference to FIGS. 1 to 6 are
represented by the same reference numerals.
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[0113] An example of a process for storing image data
performed by the digital television set 2 will be described
with reference to a flowchart shown in FIG. 7. After the digital
video camera 1 and the digital television set 2 are connected
to each other through the HDMI cable 6, when a user operates
the operation units 16 and 26 to issue an instruction to start a
slide show, the process represented by the flowchart shown in
FIG. 7 starts.

[0114] Inorder to store still image data to be used for a slide
show into the frame memory 11, the HDMI command pro-
cessing unit 13 of the digital television set 2 generates, as a
control command, an image-transfer request command,
which indicates a request for transfer of still image data, in
accordance with an instruction from the CPU 10. The HDMI
command processing unit 13 of the digital television set 2
transmits the image-transfer request command, which is gen-
erated in accordance with the instruction from the CPU 10, to
the digital video camera 1 (the HDMI command processing
unit 23) through the HDMI cable 6 (step S201). Although an
image-transfer request command used in the first embodi-
ment contains maximum-number-of-pieces-of-allowable-
still-image-data information, an image-transfer request com-
mand used in the second embodiment does not contain
maximum-number-of-pieces-of-allowable-still-image-data
information.

[0115] In the second embodiment, the command commu-
nication step is implemented by the processing of steps S201,
S202, and S204. An image-transfer request command is
transmitted.

[0116] The HDMI command processing unit 13 of the digi-
tal television set 2 waits until a transfer response command,
which is a response to the image-transfer request command
transmitted in step S201, is transmitted from the digital video
camera 1 (the HDMI command processing unit 23) (step
S202). Although a transfer response command used in the
first embodiment contains number-of-pieces-of-still-image-
data-to-be-transferred information, a transfer response com-
mand used in the second embodiment does not contain num-
ber-of-pieces-of-still-image-data-to-be-transferred
information.

[0117] As noted above, in the second embodiment, the
command communication step is also implemented by the
processing of step S202.

[0118] The HDMI input processing unit 12 of the digital
television set 2 receives still image data from the digital video
camera 1 and writes the received still image data into the
frame memory 11 (step S203). In the second embodiment, the
image reception step is implemented by the processing of step
S203.

[0119] The HDMI command processing unit 13 of the digi-
tal television set 2 generates an image-data-reception
completion command, which indicates completion of the
reception of still image data, in accordance with an instruc-
tion from the CPU 10, and transmits the generated image-
data-reception completion command to the digital video cam-
era 1 (step S204). As noted above, in the second embodiment,
the command communication step is also implemented by the
processing of step S204. In addition, in the second embodi-
ment, a reception completion command is implemented using
the image-data-reception completion command.

[0120] Then, the CPU 10 of the digital television set 2
determines whether a free space for storing still image data
exists in the frame memory 11 (the frame memory area A or
B) (step S205). If it is determined in step S205 that a free
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space for storing still image data exists in the frame memory
11 (the frame memory area A or B), the process returns to step
S201. Then, the processing of steps S201 to S205 is repeated
until no free space exists. If no free space exists in the frame
memory 11 (the frame memory area A or B), the process
represented by the flowchart shown in FIG. 7 is terminated.

[0121] Inthe second embodiment, a free-space determina-
tion unit is implemented using the CPU 10 of the digital
television set 2. In addition, a free-space determination step is
implemented by the processing of step S205.

[0122] As described above, in the second embodiment,
transfer of still image data is performed between the digital
video camera 1 and the digital television set 2 by handshaking
using control commands so that still image data to be used for
a slide show is stored into the frame memory 11.

[0123] An example of a process for playback (slide show)
of still image data performed by the digital television set 2
will be described with reference to a flowchart shown in FIG.
8.

[0124] After the digital video camera 1 and the digital tele-
vision set 2 are connected to each other through the HDMI
cable 6, when still image data is stored into the frame memory
11 in accordance with the flowchart shown in FIG. 7, the
process represented by the flowchart shown in FIG. 8 starts.

[0125] In order to prepare for reading of still image data
from the frame memory 11, the CPU 10 of the digital televi-
sion set 2 initializes the value indicated by a reading pointer
(pointer) to “0” (step S301). The value indicated by the read-
ing pointer is stored, for example, in the RAM 18.

[0126] The CPU 10 of the digital television set 2 reads still
image data from the frame memory 11 and outputs the read
still image data to the output unit 14 (step S302). A read
address used for reading still image data from the frame
memory 11 is obtained by adding the value indicated by the
reading pointer to a base address, as in the first embodiment.
[0127] The output unit 14 of the digital television set 2
processes the still image data received in step S302 into a
form suitable to be used for a slide show to be provided by the
display unit 15, and outputs the processed still image data to
the display unit 15. The display unit 15 provides a slide show
by displaying the image data output from the output unit 14
(step S303). In the second embodiment, the image display
step is implemented by the processing of step S303.

[0128] Inorder to play back still image data to be displayed
next, the CPU 10 of the digital television set 2 increments the
value indicated by the reading pointer (pointer) by “1” (step
S304).

[0129] The CPU 10 of the digital television set 2 determines
whether the value indicated by the reading pointer is equal to
the number of pieces of still image data stored in the frame
memory area A or B (step S305). Responsive thereto, the
CPU 10 of the digital television set 2 determines whether the
image playback process is to be terminated. If it is determined
in step S305 that the value indicated by the reading pointer is
not equal to the number of pieces of still image data stored in
the frame memory area A or B, the process returns to step
S302. The processing of steps S302 to S305 is repeated until
the value indicated by the reading pointer becomes equal to
the number of pieces of still image data stored in the frame
memory area A or B. When the value indicated by the reading
pointer is equal to the number of pieces of still image data
stored in the frame memory area A or B, the process repre-
sented by the flowchart shown in FIG. 8 is terminated.
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[0130] As described above, in the second embodiment, a
slide show using still image data stored in the frame memory
11 can be provided in accordance with the process repre-
sented by the flowchart shown in FIG. 8.

[0131] Ina case where a transfer interruption command or
atransfer cancellation command for interrupting or canceling
the transfer of still image data is received from the digital
video camera 1 in the process represented by the flowchart
shown in FIG. 7 or 8, the digital television set 2 terminates the
process for storing still image data.

[0132] An example of a process for transferring still image
data performed by the digital video camera 1 will be
described with reference to a flowchart shown in FIG. 9.
[0133] After the digital video camera 1 and the digital tele-
vision set 2 are connected to each other through the HDMI
cable 6, when a user operates the operation units 16 and 26 to
issue an instruction to start a slide show, the process repre-
sented by the flowchart shown in FIG. 9 starts. In the second
embodiment, the digital video camera 1 is in the low power-
consumption mode, for example, during the period in which
the digital video camera 1 is not transferring still image data,
thus reducing the consumption of the battery, as in the first
embodiment.

[0134] In order to transfer still image data to be used for a
slide show, the HDMI command processing unit 23 of the
digital video camera 1 waits until an image-transfer request
command, which indicates a request for transfer of still image
data, is received from the digital television set 2 (step S401).
In the second embodiment, the command communication
step is implemented by the processing of step S401.

[0135] When receiving the image-transfer request com-
mand, the CPU 20 of the digital video camera 1 changes the
operation status from the low power-consumption mode to
the normal power-consumption mode (step S402). The CPU
20 of the digital video camera 1 starts at least some of opera-
tions of the HDMI output processing unit 22 that performs
processing in accordance with the TMDS. In the second
embodiment, the operation resumption step is implemented
by the processing of step S402.

[0136] After starting of the HDMI output processing unit
22 and preparation for transfer of still image data are com-
pleted, the HDMI command processing unit 23 of the digital
video camera 1 generates a transfer response command,
which is a response to the image-transfer request command,
in accordance with an instruction from the CPU 20 of the
digital video camera 1. The HDMI command processing unit
23 of the digital video camera 1 transmits the generated
transfer response command to the digital television set 2 (step
S403). In the second embodiment, the command communi-
cation step is implemented by the processing of step S403.
[0137] The CPU 20 ofthe digital video camera 1 reads from
the memory card 24 or the frame memory 21 still image data
to be transferred to the digital television set 2, for example, in
accordance with an operation of the operation unit 26. The
HDMI output processing unit 22 of the digital video camera
1 enters the still image data, which is read by the CPU 20, in
the HDMI frame format, and transfers the still image data to
the digital television set 2 (step S404) In the second embodi-
ment, the image transmission step is implemented by the
processing of step S404.

[0138] The HDMI command processing unit 23 of the digi-
tal video camera 1 determines whether an image-data-recep-
tion completion command has been received from the digital
television set 2 (step S405). If it is determined in step S405
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that an image-data-reception completion command has not
been received from the digital television set 2, the processing
of steps S404 and S405 is repeated until an image-data-
reception completion command is received. When an image-
data-reception completion command is received from the
digital television set 2, the CPU 20 of the digital video camera
1 changes the operation status from the normal power-con-
sumption mode to the low power-consumption mode (step
S406). The CPU 20 of the digital video camera 1 stops at least
some of operations of the HDMI output processing unit 22
that performs processing in accordance with the TMDS.
Then, the process represented by the flowchart shown in FIG.
9 is terminated. Subsequently, the digital video camera 1
keeps the low power-consumption mode until the digital
video camera 1 receives the next image-transfer request com-
mand from the digital television set 2.

[0139] In the second embodiment, the command commu-
nication step and the determination step are implemented by
the processing of step S405. In addition, the operation stop-
ping step is implemented by the processing of step S406.
[0140] As described above, in the second embodiment,
even in a case where handshaking between the digital video
camera 1 and the digital television set 2 is performed using
control commands, the digital video camera 1 can be set to the
low power-consumption mode during the period in which the
digital video camera 1 is not transferring still image data.
Thus, transfer of still image data can be achieved while the
power consumption of the battery is reduced. In addition, in
the second embodiment, control of starting and stopping of
the some of operations of the HDMI output processing unit 22
that performs processing in accordance with the TMDS can
be performed in accordance with an image-transfer request
command transmitted from the digital television set 2, as in
the first embodiment.

[0141] In addition, in the second embodiment, in order to
interrupt or cancel the transfer of still image data in the
process represented by the flowchart shown in FIG. 9, the
HDMI command processing unit 23 of the digital video cam-
era 1 generates a transfer interruption command or a transfer
cancellation command, as in the first embodiment. The
HDMI command processing unit 23 of the digital video cam-
era 1 transmits the generated transfer interruption command
or transfer cancellation command to the digital television set
2. Accordingly, the digital television set 2 is informed of the
interruption or cancellation of the transfer of still image data.
[0142] Accordingly, aslide show can be provided while the
power consumption of the digital video camera 1 is reduced
compared with a digital video camera of the prior art.
[0143] FIG. 10 illustrates an example of operations of the
digital television set 2 and operations of the digital video
camera 1 when a slide show is provided. The operations are
performed in order from the top to the bottom of FIG. 10, as
in FIG. 6. An “HDMI wakeup” state indicates a state in the
normal power-consumption mode. An “HDMI sleep” state
indicates a state in the low power-consumption mode.
[0144] Referring to FIG. 10, the digital television set 2
transmits an image-transfer request command to the digital
video camera 1.

[0145] When receiving the image-transfer request com-
mand from the digital television set 2, the digital video cam-
era 1 changes the operation status from the low power-con-
sumption mode to the normal power-consumption mode and
prepares for transfer of still image data. More specifically, the
digital video camera 1 performs processing, such as starting
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some of operations of the HDMI output processing unit 22
that performs processing in accordance with the TMDS. After
the preparation for transfer of still image data is completed,
the digital video camera 1 transmits a transfer response com-
mand to the digital television set 2.

[0146] The digital video camera 1 transfers still image data
(for example, a piece of still image data) to the digital televi-
sion set 2. Still image data to be transferred is stored, for
example, in the frame memory 21 or the memory card 24.
[0147] After receiving the still image data, the digital tele-
vision set 2 stores the still image data into the frame memory
11. Then, the digital television set 2 transmits an image-data-
reception completion command, which indicates completion
ofthe reception of still image data, to the digital video camera
1, and transfer of still image data is stopped. The digital video
camera 1 receives the image-data-reception completion com-
mand. Then, the digital video camera 1 changes the operation
status from the normal power-consumption mode to the low
power-consumption mode, and stops at least some of opera-
tions of the HDMI output processing unit 22 that performs
processing in accordance with the TMDS. The digital video
camera 1 keeps the low power-consumption mode until
another image-transfer request command is transmitted from
the digital television set 2.

[0148] The above-described operations are repeated. For
example, as many pieces of still image data as possible within
the range not exceeding the upper limit of the storage capacity
of the frame memory area A are stored in the frame memory
area A. Then, after storing of still image data into the frame
memory area A is completed, the digital television set 2 starts
a slide show by playing back the still image data stored in the
frame memory area A.

[0149] Storing of still image data into the frame memory
area B is performed similarly to the storing of still image data
into the frame memory area A. After playback of the still
image data stored in the frame memory area A is completed,
a slide show using the still image data stored in the frame
memory area B is provided.

[0150] Storing of still image data into the frame memory
area A or B is performed when a free space is generated in the
frame memory area A or B. As described above, the state in
which a free space exists in the frame memory area A or B
represents a state in which still image data is not stored or a
state in which only still image data that has been played back
is stored. When a free space is generated in the frame memory
area A or B, the digital television set 2 transmits an image-
transfer request command to the digital video camera 1.
[0151] The digital television set 2 is capable of continuing
to provide a slide show by performing the above-described
operations.

[0152] As described above, in the second embodiment, the
digital video camera 1 and the digital television set 2 perform
handshaking for each piece of still image data, so that the
digital video camera 1 can transfer still image data to the
digital television set 2. Even in a case where still image data
is transferred as described above, the digital video camera 1
operates in the low power-consumption mode in the period
after execution of an operation for transferring still image
data in accordance with an image-transfer request command
until reception of another image-transfer request command
from the digital television set 2. Thus, even in a case where
still image data is transferred from the digital video camera 1
to the digital television set 2 by handshaking between the
digital video camera 1 and the digital television set 2 for each
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piece of still image data, advantages similar to those attained
in the first embodiment are attained.

[0153] Although a determination as to whether storing of
still image data is to be terminated is performed on the basis
of the storage capacity (size) of the frame memory 11 of the
digital television set 2 in the second embodiment, the present
invention is not limited to this. For example, when still image
data stored in the frame memory area A or B reaches a pre-
determined amount, storing of still image data may be termi-
nated.

[0154] In addition, although the digital video camera 1
starts transfer of still image data after transmitting a transfer
response command in the second embodiment, the present
invention is not limited to this. For example, the digital video
camera 1 may transfer to the digital television set 2 still image
data together with a transfer response command.

[0155] In addition, although the determination as to
whether the value indicated by the reading pointer is equal to
the number of pieces of still image data stored in the frame
memory area A or B is performed in step S305 of FIG. 8 in the
second embodiment, the present invention is not limited to
this. For example, a determination as to whether the amount
of stored still image data based on the value indicated by the
reading pointer becomes the closest to the maximum storage
capacity of the frame memory area A or B within the range not
exceeding the upper limit of the storage capacity of the frame
memory area A or B may be performed.

Third Embodiment

[0156] A third embodiment of the present invention will be
described. Although the digital television set 2 transmits an
image-transfer request command to the digital video camera
1 in the second embodiment, the digital video camera 1 trans-
mits an image-transfer request command to the digital tele-
vision set 2 in the third embodiment. The third embodiment is
different from the second embodiment in part of processing
performed for an image-transfer request command. In the
description of the third embodiment, the same parts as in the
first and second embodiments described with reference to
FIGS. 1to 10 are represented by the same reference numerals.
[0157] An example of a process for storing still image data
performed by the digital television set 2 will be described
with reference to a flowchart shown in FIG. 11. After the
digital video camera 1 and the digital television set 2 are
connected to each other through the HDMI cable 6, when a
user operates the operation units 16 and 26 to issue an instruc-
tion to start a slide show, the process represented by the
flowchart shown in FIG. 11 starts.

[0158] In order to store still image data into the frame
memory 11, the HDMI command processing unit 13 of the
digital television set 2 waits until an image-transfer request
command is received from the digital video camera 1 (step
S501). In the third embodiment, the command communica-
tion step is implemented by the processing of step S501. In
addition, in the third embodiment, the image request com-
mand is implemented using the image-transfer request com-
mand.

[0159] When receiving the image-transfer request com-
mand from the digital video camera 1, the CPU 10 of the
digital television set 2 waits until the digital television set 2
enters a data-receivable state in which the digital television
set 2 is capable of receiving still image data (step S502).
When the digital television set 2 enters the data-receivable
state, the HDMI command processing unit 13 of the digital
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television set 2 generates a transfer permission command in
accordance with an instruction from the CPU 10 and trans-
mits the generated transfer permission command to the digital
video camera 1 (step S503). In the third embodiment, the
command communication step is implemented by the pro-
cessing of step S503. In addition, in the third embodiment, the
transmission command is implemented using the transfer
permission command.

[0160] The HDMI command processing unit 13 of the digi-
tal television set 2 waits until a data validation command is
received from the digital video camera 1 (step S504).

[0161] When receiving the data validation command from
the digital video camera 1, the HDMI input processing unit 12
of'the digital television set 2 receives still image data from the
digital video camera 1 and writes the received still image data
into the frame memory 11 (step S505). In the third embodi-
ment, the image reception step is implemented by the pro-
cessing of step S505.

[0162] The HDMI command processing unit 13 of the digi-
tal television set 2 generates an image-data-reception
completion command, which indicates completion of the
reception of still image data, in accordance with an instruc-
tion from the CPU 10, and transmits the generated image-
data-reception completion command to the digital video cam-
era 1 (step S506). In the third embodiment, the command
communication step is implemented by the processing of step
S506. In addition, in the third embodiment, the reception
completion command is implemented using the image-data-
reception completion command.

[0163] Then, the CPU 10 of the digital television set 2
determines whether a free space for storing still image data
exists in the frame memory 11 (the frame memory area A or
B) (step S507). If it is determined in step S507 that a free
space for storing still image data exists in the frame memory
11 (the frame memory area A or B), the process returns to step
S501. Then, the processing of steps S501 to S507 is repeated
until no free space exists. If no free space exists in the frame
memory 11 (the frame memory area A or B), the process
represented by the flowchart shown in FIG. 11 is terminated.
[0164] As described above, even in a case where the digital
video camera 1 transmits an image-transfer request com-
mand, still image data can be transferred and stored by hand-
shaking between the digital video camera 1 and the digital
television set 2 using control commands, as in the second
embodiment.

[0165] An example of a process for transferring still image
data performed by the digital video camera 1 will be
described with reference to a flowchart shown in FIG. 12.

[0166] After the digital video camera 1 and the digital tele-
vision set 2 are connected to each other through the HDMI
cable 6, when a user operates the operation units 16 and 26 to
issue an instruction to start a slide show, the process repre-
sented by the flowchart shown in FIG. 12 starts. In the third
embodiment, the digital video camera 1 is in the low power-
consumption mode, for example, during the period in which
the digital video camera 1 is not transferring still image data,
thus reducing the power consumption of the battery, as in the
first and second embodiments.

[0167] The HDMI command processing unit 23 of the digi-
tal video camera 1 generates an image-transfer request com-
mand in accordance with an instruction from the CPU 20, and
transmits the generated image-transfer request command to
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the digital television set 2 (step S701). In the third embodi-
ment, the command communication step is implemented by
the processing of step S701.

[0168] The HDMI command processing unit 23 of the digi-
tal video camera 1 waits until a transfer permission command
is received from the digital television set 2 (step S702). As
described above, the digital video camera 1 stops at least
some of operations of the HDMI output processing unit 22
that performs processing in accordance with the TMDS dur-
ing the period in which the digital video camera 1 is not
transferring image data, and is in the low power-consumption
mode. In the third embodiment, the command communica-
tion step is implemented by the processing of step S702.

[0169] When receiving the transfer permission command
from the digital television set 2, the CPU 20 of the digital
video camera 1 changes the operation status from the low
power-consumption mode to the normal power-consumption
mode (step S703). The CPU 20 of the digital video camera 1
starts at least some of operations of the HDMI output pro-
cessing unit 22 that performs processing in accordance with
the TMDS. In the third embodiment, the operation resump-
tion step is implemented by the processing of step S701.

[0170] After starting of the HDMI output processing unit
22 and preparation for the transfer of still image data are
completed, the CPU 20 of the digital video camera 1 reads
from the memory card 24 or the frame memory 21 still image
data to be transferred to the digital television set 2. The HDMI
output processing unit 22 of the digital video camera 1 enters
the still image data, which is read by the CPU 20, in the HDMI
frame format, and transfers the still image data to the digital
television set 2 (step S704). Still image data are sequentially
transferred until the digital video camera 1 receives an image-
data-reception completion command from the digital televi-
sion set 2 in step S706, which will be described below. In the
third embodiment, the image transmission step is imple-
mented by the processing of step S704.

[0171] After the operation status enters the normal power-
consumption mode and the digital video camera 1 becomes
capable of transferring still image data, the HDMI command
processing unit 23 of the digital video camera 1 generates a
data validation command in accordance with an instruction
from the CPU 20. The data validation command is used for
informing the digital television set 2 that still image data is
being output. The HDMI command processing unit 23 of the
digital video camera 1 transmits the generated data validation
command to the digital television set 2 (step S705).

[0172] The HDMI command processing unit 23 of the digi-
tal video camera 1 waits until an image-data-reception
completion command is received from the digital television
set 2 (step S706). When receiving the image-data-reception
completion command from the digital television set 2, the
CPU 20 of the digital video camera 1 changes the operation
status from the normal power-consumption mode the low
power-consumption mode (step S707). The CPU 20 of the
digital video camera 1 stops at least some of operations of the
HDMI output processing unit 22 that performs processing in
accordance with the TMDS. Then, the process represented by
the flowchart shown in FIG. 12 is terminated. Subsequently,
the digital video camera 1 keeps the low power-consumption
mode until the digital video camera 1 receives a transfer
permission command from the digital television set 2. In the
third embodiment, the command communication step and the
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determination step are implemented by the processing of step
S706, and the operation stopping step is implemented by the
processing of step S707.

[0173] As described above, even in a case where the digital
video camera 1 requests transfer of still image data, the digital
video camera 1 is capable of being in the low power-con-
sumption mode during the period in which the digital video
camera 1 is not transferring still image data, as in the second
embodiment. Thus, even in a case where the digital video
camera 1 requests transfer of still image data, still image data
can be transferred while the power consumption of the battery
is reduced.

[0174] Since an example of the process for transferring still
image data performed by the digital video camera 1 in the
third embodiment is the same as in the second embodiment,
the description of the process will be omitted (see FIG. 9).
[0175] FIG. 13 illustrates an example of operations of the
digital television set 2 and operations of the digital video
camera 1 performed when a slide show is provided. As in
FIGS. 6 and 10, the operations are performed in order from
the top to the bottom of FIG. 13. An “HDMI wakeup” state
indicates a state in the normal power-consumption mode. An
“HDMI sleep” state indicates a state in the low power-con-
sumption mode.

[0176] Referring to FIG. 13, the digital video camera 1
transmits an image-transfer request command to the digital
television set 2.

[0177] When receiving the image-transfer request com-
mand, the digital television set 2 transmits a transfer permis-
sion command to the digital video camera 1.

[0178] When receiving the transfer permission command
from the digital television set 2, the digital video camera 1
changes the operation status from the low power-consump-
tion mode to the normal power-consumption mode and pre-
pares for transfer of still image data. More specifically, the
digital video camera 1 performs processing, such as starting
some of operations of the HDMI output processing unit 22
that performs processing in accordance with the TMDS. The
digital video camera 1 transmits a data validation command to
the digital television set 2.

[0179] After the preparation for transfer of still image data
is completed, the digital video camera 1 transfers still image
data (for example, a piece of still image data) to the digital
television set 2. Still image data to be transferred is stored in
the frame memory 21 or the memory card 24. Still image data
are sequentially transferred until the digital video camera 1
receives an image-data-reception completion command from
the digital television set 2.

[0180] After receiving the data validation command, the
digital television set 2 receives still image data and stores the
received still image data into the frame memory 11. Then, the
digital television set 2 transmits an image-data-reception
completion command, which indicates completion of the
reception of still image data, to the digital video camera 1.
Then, transfer of still image data is stopped. When receiving
the image-data-reception completion command, the digital
video camera 1 changes the operation status from the normal
power-consumption mode to the low power-consumption
mode and stops at least some of operations of the HDMI
output processing unit 22 that performs processing in accor-
dance with the TMDS. The digital video camera 1 keeps the
low power-consumption mode until a transfer permission
command is transmitted from the digital television set 2.
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[0181] The above-described operations are repeated. For
example, as many pieces of still image data as possible within
the range not exceeding the upper limit of the storage capacity
of the frame memory area A are stored in the frame memory
area A. Then, after storing of still image data into the frame
memory area A is completed, the digital television set 2 starts
a slide show by playing back the still image data stored in the
frame memory area A.

[0182] Storing of still image data into the frame memory
area B is performed similarly to the storing of still image data
into the frame memory area A. After playback of the still
image data stored in the frame memory area A is completed,
a slide show using the still image data stored in the frame
memory area B is provided.

[0183] The digital video camera 1 periodically transmits an
image-transfer request command to the digital television set
2. Storing of still image data into the frame memory area A or
B is performed when a free space is generated in the frame
memory area A or B. As described above, the state in which a
free space exists in the frame memory area A or B represents
a state in which still image data is not stored or a state in which
only still image data that has been played back is stored.

[0184] The digital television set 2 is capable of continuing
to provide a slide show by performing the above-described
operations.

[0185] As described above, in the third embodiment, even
in a case where the digital video camera 1 transmits an image-
transfer request command to the digital television set 2, each
piece of still image data can be transferred from the digital
video camera 1 to the digital television set 2 by handshaking.
Inaddition, even in a case where still image data is transferred
as described above, the digital video camera 1 operates in the
low power-consumption mode during the period after the
digital video camera 1 performs an operation for transferring
still image data in accordance with a transfer permission
command until another transfer permission command is
transmitted from the digital television set 2. Thus, advantages
similar to those attained in the first and second embodiments
are attained.

[0186] Although the digital video camera 1 starts transfer
of still image data after transferring a data validation com-
mand, the present invention is not limited to this. For
example, the digital video camera 1 may transfer to the digital
television set 2 still image data together with a data validation
command.

[0187] Inaddition, although, as in the second embodiment,
the determination as to whether storing of image data is to be
terminated is performed on the basis of the storage capacity
(size) of the frame memory 11 of the digital television set 2 in
the third embodiment, the present invention is not limited to
this. For example, when still image data stored in the frame
memory area A or B reaches a predetermined amount, storing
of still image data may be terminated.

[0188] According to embodiments of the present invention,
in the case of storing still image data in a moving image
format and outputting the still image data to an image display
apparatus, the power consumption of an apparatus that out-
puts the still image data can be reduced.
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[0189] Although the above-described embodiments have
been explained using a digital video camera, the same advan-
tages can be achieved when a digital camera is used.

Other Embodiments

[0190] Units constituting an image pickup apparatus, an
image display apparatus, and an image display system and
steps constituting an image processing method according to
an embodiment of the present invention are implemented
when a program stored in a RAM or a ROM of a computer is
executed. The program and a computer-readable recording
medium on which the program is recorded fall within the
scope of the present invention.

[0191] The present invention may be embodied, for
example, as a system, an apparatus, a method, a program, a
storage medium, or the like. For example, the present inven-
tion may be applied to a system including a plurality of
apparatuses or to an apparatus including a single device.
[0192] According to aspects of the present invention, soft-
ware programs (programs corresponding to any of the flow-
charts shown in FIGS. 310 5,710 9, 11, and 12 or equivalents
thereto) attaining functions of the foregoing embodiments are
supplied to a system or an apparatus directly or by remote
control. The functions of the foregoing embodiments may be
attained when a computer of the system or the apparatus reads
and executes a supplied program code. A machine readable
medium embodying a software program for performing one
or more embodiment of a process in accordance with the
present invention, the software program capable of causing
the machine to execute the program and thereby perform the
process, is included in the present invention.

[0193] Thus, in order to implement functional processing
of an aspect of the present invention, a program code itself
installed into the computer also implements the present
invention. A computer program itself for attaining the func-
tional processing of an aspect of the present invention falls
within the scope of the present invention.

[0194] In this case, the computer program may be of any
type, such as an object code, a program to be executed by an
interpreter, or script data to be supplied to an operating system
(OS), as long as it has a function of a program.

[0195] As arecording medium for supplying a program, for
example, a floppy (registered trademark) disk, a hard disk, an
optical disc, a magneto-optical disk (MO), a compact disc
read-only memory (CD-ROM), a compact disc recordable
(CD-R), a compact disc rewritable (CD-RW), or the like is
available. In addition, a magnetic tape, a non-volatile memory
card, a ROM, or a digital versatile disc (DVD) (including a
DVD-ROM and a DVD-R) is available.

[0196] In addition, the program may be supplied by con-
necting to a homepage on the Internet using a browser of a
client computer and by downloading a computer program
according to an aspect of the present invention or a com-
pressed file having an automatic installation function from
the homepage to a storage medium, such as a hard disk.
[0197] In addition, the program may be supplied by divid-
ing the program code constituting the program according to
an aspect of the present invention into a plurality of files and
by downloading the divided files from different homepages.
A World Wide Web (WWW) server for allowing a plurality of
users to download a program file for attaining function pro-
cessing of an aspect of the present invention on a computer is
also included in the present invention.
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[0198] Inaddition, a program according to an aspect of the
present invention may be encoded and stored in a storage
medium, such as a CD-ROM, and may be distributed to users.
Only a user who satisfies predetermined conditions may be
able to download key information for decoding the encoded
program from a homepage via the Internet. In addition, the
encoded program can be executed by using the downloaded
key information and can be installed to a computer.

[0199] In addition, the functions of the foregoing embodi-
ments can be attained not only by executing the read program
by the computer but also by performing part or all of the actual
processing by an OS or the like running on the computer on
the basis of instructions of the program.

[0200] Furthermore, the program code read from the
recording medium may be written to a memory arranged in a
function expansion board inserted into the computer or a
function expansion unit connected to the computer. The func-
tions of the foregoing embodiments can also be attained by
performing part or all of the actual processing by the CPU or
the like arranged in the function expansion board or the func-
tion expansion unit on the basis of instructions of the program
code.

[0201] The foregoing embodiments are merely exemplary
examples for implementing the present invention. The tech-
nical scope of the present invention should not be limitedly
understood by the foregoing embodiments. Various changes
and modifications may be made to the present invention with-
out departing from the spirit and scope of the present inven-
tion.

[0202] While the present invention has been described with
reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
modifications, equivalent structures and functions.

[0203] This application claims the benefit of Japanese
Application No. 2007-020083 filed Jan. 30, 2007, which is
hereby incorporated by reference herein in its entirety.

What is claimed is:

1. An image pickup apparatus capable of being connected
to an image display apparatus using a high-definition multi-
media interface, the image pickup apparatus comprising:

acommand communication unit configured to transmit and

receive a control command;

an image transmission unit configured, when an image-

transfer request command is received by the command
communication unit, to store a certain number of pieces
of still image data in a moving image format and trans-
mit the certain number of pieces of still image data, the
certain number of pieces of still image data correspond-
ing to a buffer capacity of the image display apparatus;
and

an operation stopping unit configured, after the image

transmission unit completes the transmission, to tempo-
rarily stop at least some of operations of the image
transmission unit.

2. The image pickup apparatus according to claim 1,
wherein the command communication unit is capable of com-
municating the control command even when the operation
stopping unit temporarily stops the at least some of the opera-
tions of the image transmission unit.

3. The image pickup apparatus according to claim 1, fur-
ther comprising an operation resumption unit configured,
when an image request command for requesting transfer of
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the still image data, the image request command being trans-
mitted from the image display apparatus, is received by the
command communication unit, to resume the at least some of
the operations of the image transmission unit temporarily
stopped by the operation stopping unit.

4. The image pickup apparatus according to claim 1,
wherein the command communication unit transmits to the
image display apparatus a transmission cancellation com-
mand indicating cancellation of the transmission of the still
image data.

5. An image display apparatus capable of being connected
to an image pickup apparatus using a high-definition multi-
media interface, the image display apparatus comprising:

an image reception unit configured to receive from the

image pickup apparatus still image data stored in a mov-
ing image format;

an image storing unit configured to store into a storage

medium the still image data received by the image recep-
tion unit;

an image display unit configured to display on a display

device the still image data stored by the image storing
unit; and

a command communication unit configured to communi-

cate a control command to and from the image pickup
apparatus,

wherein the image reception unit receives from the image

pickup apparatus the still image data in accordance with
a result of the communication using the control com-
mand performed by the command communication unit.

6. The image display apparatus according to claim 5,

wherein the command communication unit receives from

the image pickup apparatus a transmission command
containing number-of-pieces-of-still-image-data-to-be-
transmitted information relating to the number of pieces
of still image data to be transmitted, and

wherein the image reception unit receives a certain number

of pieces of still image data corresponding to the number
of pieces still image data indicated by the number-of-
pieces-of-still-image-data-to-be-transmitted  informa-
tion.

7. The image display apparatus according to claim 5,
wherein when the image storing unit stores the still image
data, the command communication unit transmits to the
image pickup apparatus a reception completion command
indicating completion of the reception of the still image data.

8. The image display apparatus according to claim 5,

wherein the command communication unit transmits to the

image pickup apparatus an image request command for
requesting transfer of the still image data and receives
from the image pickup apparatus a transmission com-
mand, which is a response to the transmitted image
request command and indicates that the transmission of
the still image data is permitted, and

wherein after the command communication unit receives

the transmission command, the image reception unit
receives from the image pickup apparatus the still image
data.

9. The image display apparatus according to claim 6, fur-
ther comprising a number-of-pieces-of-still-image-data
determination unit configured to determine whether the num-
ber of pieces of still image data received by the image recep-
tion unit is equal to the number of pieces of still image data
indicated by the number-of-pieces-of-still-image-data-to-be-
transmitted information, and
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wherein the image reception unit continues the reception of
the still image data until the number-of-pieces-of-still-
image-data determination unit determines that the num-
ber of pieces of still image data received by the image
reception unit is equal to the number of pieces of still
image data indicated by the number-of-pieces-of-still-
image-data-to-be-transmitted information.

10. The image display apparatus according to claim 5,
further comprising a free-space determination unit config-
ured to determine whether a free space for storing still image
data exists in the storage medium,

wherein when the free-space determination unit deter-

mines that a free space for storing still image data exists
in the storage medium, the command communication
unit transmits the image request command to the image
pickup apparatus.

11. A control method for an image pickup apparatus
capable of being connected to an image display apparatus
using a high-definition multimedia interface, the control
method comprising:

a command communication step of transmitting and

receiving a control command;

an image transmission step of, when an image-transfer

request command is received in the command commu-
nication step, storing a certain number of pieces of still
image data in a moving image format and transmitting
the certain number of pieces of still image data, the
certain number of pieces of still image data correspond-
ing to a buffer capacity of the image display apparatus;
and

an operation stopping step of, after the transmission in the

image transmission step is completed, temporarily stop-
ping at least some of operations in the image transmis-
sion step.
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12. A control method for an image display apparatus
capable of being connected to an image pickup apparatus
using a high-definition multimedia interface, the control
method comprising:

receiving from the image pickup apparatus still image data

stored in a moving image format;

storing into a storage medium the still image data received

from the image pickup apparatus;

displaying on a display device the still image data stored

into the storage medium; and

communicating a control command to and from the image

pickup apparatus,

wherein the still image data is received from the image

pickup apparatus in accordance with a result of the com-
munication using the control command.

13. A recording medium on which a control program for
causing an image display apparatus capable of being con-
nected to an image pickup apparatus using a high-definition
multimedia interface to execute processing is recorded, the
processing comprising:

an image reception step of receiving from the image pickup

apparatus still image data stored in a moving image
format;

an image storing step of storing into a storage medium the

still image data received in the image reception step;
an image display step of displaying on a display device the
still image data stored in the image storing step; and

a command communication step of communicating a con-

trol command to and from the image pickup apparatus,
wherein in the image reception step, the still image data is
received from the image pickup apparatus in accordance
with a result of the communication using the control
command performed in the command communication

step.
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