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G7) ABSTRACT

A digital camera includes: an image capturing section for
capturing an image of an object; an image data generation
scction for generating image data which represents the
captured image of the object and index data associated with
the image data; a display section for displaying the image
data and the index data; a recording/reproducing section for
recording the image data and the index data in a memory
section and reproducing the image data and the index data
recorded in the memory section; a data communication
section for sending the image data and the index data, which
are recorded in the memory section, to an external device,
and receiving image data and index data from the external
device; and a control section for controlling the image data
generation section, the recording/reproducing section, and

(51) It CL7 e HO4N 5/225  the data communication section.
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DIGITAL CAMERA

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a digital camera
where image data is recorded in an information recording
medium. More specifically, the present invention relates to
a digital camera which can make a copy of, or move, desired
image data selected from image data recorded in another
digital camera without using a personal computer or the like.

[0003] 2. Description of the Related Art

[0004] A digital camera converts light reflected by an
object to an electrical signal so as to generate image data,
and records the generated image data in an information
recording medium such as a semiconductor memory, an
optical disc, a floppy disc, or the like; and reproduces and
displays an image on a display based on such recorded
image data. The image may be a still image or a moving
image.

[0005] FIG. 25 shows a structure of a conventional digital
camera 2500.

[0006] The digital camera 2500 includes an image captur-
ing section 2501, an image processing section 2502, a
monitor 2503, a memory control section 2504, and an
information recording medium 2505.

[0007] An operation of the digital camera 2500 having
such a structure is described.

[0008] The image capturing section 2501 receives light
reflected by an object to generate an analog signal which
represents an image of the object. The image processing
section 2502 converts an analog signal generated by the
image capturing section 2501 to a digital signal so as to
generate image data. The image data is moved to the monitor
2503, and the object which is represented by the image data
is displayed on the monitor 2503. In this way, the monitor
2503 functions as a finder of the camera. When a user clicks
a shutter provided in a main body of the digital camera, the
memory control section 2504 records the image data, which
represents the object displayed on the monitor 2503, in the
information recording medium 2505. Once the image data is
recorded in the information recording medium 2505, the
memory control section 2504 can reproduce the image data
recorded in the information recording medium 2505 and
display the object which is represented by the image data on
the monitor 2503. The information recording medium 2505
may be a memory incorporated in the main body of the
digital camera 2500. Alternatively, the information record-
ing medium 2505 may be a removable memory.

[0009] In order to edit (for example, compile, process,
print, etc.) the image data recorded in the information
recording medium 2505 in the above described manner, the
information recording medium 2505 is directly connected to
an external device, such as a personal computer, in the case
where the information recording medium 2505 is an incor-
porated memory. Alternatively, in the case where the infor-
mation recording medium 2505 is a removable memory, the
information recording medium 2505 is removed from the
main body of the digital camera 2500, and the removed
information recording medium 2505 is inserted in a personal
computer or the like. Then, a memory card reader, a disc
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drive, or the like, incorporated in the personal computer
reads the image data recorded in the information recording
medium 2505, and copies the image data into a fixed disc
drive incorporated in the personal computer.

[0010] In the case where a user copies image data which
represents an object captured by one digital camera into an
information recording medium of another digital camera, the
image data must be copied into a fixed disc drive included
in a personal computer before it is copied into the another
digital camera. This task requires labor and time, and cannot
be achieved without using a personal computer which
includes a memory card reader and a disc drive. For
example, image data which represent objects captured by
digital cameras cannot be transferred among the digital
cameras in an environment where there is no personal
compuler, e.g., outdoors.

SUMMARY OF THE INVENTION

[0011] According to one aspect of the present invention, a
digital camera includes: an image capturing section for
capturing an image of an object; an image data generation
section for generating image data which represents the
captured image of the object and index data associated with
the image data; a display section for displaying the image
data and the index data; a recording/reproducing section for
recording the image data and the index data in a memory
section and reproducing the image data and the index data
recorded in the memory section; a data communication
section for sending the image data and the index data, which
are recorded in the memory section, to an external device,
and receiving image data and index data from the external
device; and a control section for controlling the image data
generation section, the recording/reproducing section, and
the data communication section, wherein the control section
controls establishment of a communication between the
digital camera and the external device, and controls the data
communication section to receive the index data from the
external device, the control section controls the recording/
reproducing section to record the received index data in the
memory section, and controls the image data generation
section to display at least one index which is represented by
the received index data on the display section, and the
control section controls the data communication section to
receive, from the external device, image data associated with
an index selected by a user from among the at least one index
displayed on the display section, and controls the recording/
reproducing section to record the received image data in the
memory section.

[0012] In one embodiment of the present invention, the
index is a thumbnail image.

[0013] In another embodiment of the present invention,
the control section controls the data communication section
to send to the external device an instruction for deleting
image data associated with the selected index.

[0014] In still another embodiment of the present inven-
tion, the data communication section uses a communication
cable or a wireless communication system.

[0015] In still another embodiment of the present inven-
tion, the display section further includes contact-type input
means.

[0016] In still another embodiment of the present inven-
tion, the control section controls the data communication



US 2003/0011683 Al

section so as to receive from the external device only
information corresponding to a difference between the index
data recorded in the memory section and the index data
modified in the external device.

[0017] In still another embodiment of the present inven-
tion, the memory section includes a rewritable optical
recording medium or a rewritable semiconductor memory.

[0018] In still another embodiment of the present inven-
tion, the image data generation section generates image data
and index data such that each of the image data and index
data has a display prohibition flag which prevents reception
of the image data or index data by the external device.

[0019] In still another embodiment of the present inven-
tion, the control section determines whether or not the index
data from the external device has a display prohibition flag;
and if the index data has the display prohibition flag, the
control section controls the data communication section so
as not to receive the index data having the display prohibi-
tion flag and image data associated with the index data.

[0020] In still another embodiment of the present inven-
tion, the digital camera has a unique identification number;
the control section compares the unique identification num-
ber of the digital camera with an identification number
unique to the external device; and if the control section
determines as a result of the comparison that the external
device is an authenticatable device, a communication
between the digital camera and the external device is estab-
lished.

[0021] In still another embodiment of the present inven-
tion, the control section controls the recording/reproducing
section to record image data and index data generated by the
image data generation section in the memory section in units
of a folder; the folder has a hierarchical directory structure.

[0022] In still another embodiment of the present inven-
tion, the control section controls the recording/reproducing
section to reproduce the image data and the index data
recorded in a certain layer of the hierarchical directory
structure in the memory section; and the control section
controls the image data generation section to display the
reproduced image data and index data on the display section.

[0023] Thus, the invention described herein makes pos-
sible the advantages of providing a digital camera which can
receive only image data a user wants to get from among
image data which represents an object captured by another
digital camera and which is recorded in an information
recording medium incorporated therein without using a
personal computer.

[0024] These and other advantages of the present inven-
tion will become apparent to those skilled in the art upon
reading and understanding the following detailed descrip-
tion with reference to the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 shows a structure of a receiver digital
camera 10 and a transmitter digital camera 10' of the present
invention.

[0026] FIG. 2 shows a display 27 and a control panel 20
of a display section 13 when the power of the digital camera
10 is off.
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[0027] FIG. 3 shows a display 30 and the control panel 20
of the display section 13.

[0028] FIG. 4 shows a display 40 and the control panel 20
of the display section 13.

[0029] FIG. 5 shows a display 50 and the control panel 20
of the display section 13.

[0030] FIG. 6 shows a display 60 and the control panel 20
of the display section 13.

[0031] FIG. 7 shows a display 70 and the control panel 20
of the display section 13.

[0032] FIG. 8 is a flowchart which illustrates a process
performed in a control section 18 when an image of an
object is captured by the digital camera 10 of the present
invention.

[0033] FIG. 9 shows a hicrarchical directory structure of
image data recorded in an information recording medium
15.

[0034] FIG. 10 schematically shows image data, thumb-
nail image data, and folder data, which are recorded in the
information recording medium 15.

[0035] FIG. 11 shows a display 1100 on the display
section 13 and the control panel 20.

[0036] FIG. 12 shows a display 1200 on the display
section 13 and the control panel 20.

[0037] FIG. 13 is a flowchart which illustrates a process
performed by a control section 18 for editing image data
using the digital camera 10 of the present invention.

[0038] FIG. 14 shows the structure of a touch panel
monitor 1400.

[0039] FIG. 15 schematically shows digital cameras con-
nected using a connection cable.

[0040] FIG. 16 schematically illustrates a wireless con-
nection between digital cameras.

[0041] FIG. 17 shows a hierarchical directory structure of
image data recorded in an information recording medium 15'
of the transmitter digital camera 10",

[0042] FIG. 18 shows a display 1100 of a display section
13" and a control panel 20' of the transmitter digital camera
10'.

[0043] FIG. 19 shows a display 1900 of the receiver
digital camera 10 and a display 1900' of the transmitter
digital camera 10' immediately after the connection between
the receiver digital camera 10 and the transmitter digital
camera 10' has been established.

[0044] FIG. 20 schematically shows thumbnail image
data recorded in an incorporated memory 16.

[0045] FIG. 21 shows the display 1900 and the control
panel 20 of the receiver digital camera 10, which was shown
in the upper part of FIG. 19.

[0046] FIG. 22 schematically shows image data, thumb-
nail image data, and folder data recorded in the information
recording medium 15.

[0047] FIG. 23 shows a display 2300 and the control panel
20 of the display section 13 of the receiver digital camera 10
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after the receiver digital camera 10 receives image data from
the transmitter digital camera 10" and records the received
image data in the information recording medium 15.

[0048] FIG. 24 is a flowchart which illustrates a process
performed by the control section 18 for establishing a
communication between the digital camera 10 and the
transmitter digital camera 10" and receiving image data
desired by a user from the transmitter digital camera 10'.

[0049] FIG. 25 shows a structure of a conventional digital
camera 2500.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0050] Hereinafter, embodiments of the present invention
will be described with reference to FIGS. 1 and 24.

[0051] 1.

Invention

Structure of Digital Camera of the Present

[0052] FIG. 1 shows a structure of a receiver digital
camera 10 and a transmitter digital camera 10' of the present
invention. Although in this example, these digital cameras
are referred to as “receiver” and “transmitter” digital cam-
eras for convenience of explanation, the receiver digital
camera 10 and transmitter digital camera 10’ have identical
structures and functions, and each of them has both a data
transmitting function and a data receiving function.

[0053] The receiver digital camera 10 of the present
invention includes an image capturing section 11, an image
data generation section 12, a display section 13, a recording/
reproducing section 14, a data transmission section 17, a
control section 18, and a memory section 19. The control
section 18 controls the image data generation section 12, the
recording/reproducing section 14, and the data transmission
section 17. The memory section 19 includes an incorporated
memory 16 and an information recording medium 15. The
information recording medium 15 may be removable [rom
the memory section 19, or alternatively may be fixedly
incorporated in the memory section 19. The information
recording medium 15 is a rewritable information recording
medium which deals with a digital signal. The information
recording medium 15 may be, for example, a semiconductor
memory, an optical disc, a floppy disc, or the like. In this
specification, an “image” refers to a still image or a moving
image. In the case where image data represents a still image,
it is preferable to use a rewritable high-speed semiconductor
memory as the information recording medium 15. In the
case where image data represents a moving image, it is
preferable to use an optical disc having a large capacity as
the information recording medium 15.

[0054] The image capturing section 11 receives light
reflected by an object to generate an analog signal according
to the amount of the received light.

[0055] The image generation section 12 converts an ana-
log signal generated by the image capturing section 11 to a
digital signal. This digital signal is image data which rep-
resents the object. The image data is transferred to the
display section 13, such as a monitor or the like, and
displayed on the display section 13. The display section 13
functions as a view finder of the camera. When a user clicks
a shutter provided in a main body of the digital camera 10,
the image generation section 12 generates image data which
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represents the object and index data which is associated with
the image data. The generated image data and index data are
transferred to the recording/reproducing section 14. The
index data is any type of data which represents contents of
the image data and whose data size is smaller than that of the
image data. The index data may be, for example, text data
which represents an image by a text, or thumbnail image
data which represents a reduced size image. The index data
is preferably thumbnail image data which represents a
reduced size image of the image which is represented by the
image data. In the case where the image is a still image, the
thumbnail image is a reduced size image of the still image.
In the case where the image is a moving image, the thumb-
nail image is an initial frame of the moving image. Index
data, such as thumbnail image data, text data, etc., has a
smaller data size than that of image data, and therefore, the
index data can be quickly displayed on the display section 13
as compared with a case where the image data is displayed
on the display section 13. In the examples described below
in this specification, the index data is thumbnail image data.

[0056] The recording/reproducing section 14 records the
image data and thumbnail image data (index data) generated
by the image generation section 12 in the information
recording medium 15 or incorporated memory 16 and/or
reproduces the image data and thumbnail image data
recorded in the information recording medium 15 or incor-
porated memory 16. A plurality of thumbnail images, which
have been recorded in the information recording medium 15
or incorporated memory 16 in the above described manner,
can be displayed at a time on the display section 13. Thus,
a user can readily confirm the contents of the image recorded
in the information recording medium 15 or incorporated
memory 16.

[0057] The data transmission section 17 transmits/receives
the image data and the thumbnail image data to/from an
external device (digital camera 107). The data transmission
section 17 may be any type of communication means, such
as a connection cable, wireless communication means, or the
like. In the example illustrated in FIG. 1, the receiver digital
camera 10 and the transmitter digital camera 10" are con-
nected via a connection cable 3.

[0058] The display section 13 may be a monitor which
includes an interface through which a user can input some
data.

[0059] In this example, the external device connected to
the receiver digital camera 10 is the transmitter digital
camera 10'. The transmitter digital camera 10' includes an
image capturing section 11', an image data generation sec-
tion 12', a display section 13', a recording/reproducing
section 14, a data transmission section 17', a control section
18, and a memory section 19'. The control section 18'
controls the image data generation section 12', the recording/
reproducing section 14', and the data transmission section
17". The memory section 19' includes an incorporated
memory 16' and an information recording medium 15'. Since
the transmitter digital camera 10" has the same structure and
functions as those of the receiver digital camera 10, detailed
descriptions thereof are herein omitted.

[0060] A procedure for capturing an image of an object
using the digital camera 10 having the above structure is
described below.
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[0061]

[0062] FIG. 2 shows a display 27 and a control panel 20
of the display section 13 when the power of the digital
camera 10 is off. The display section 13 may be a monitor
which includes an interface through which a user can input
some data. In this embodiment, the display section 13 is a
pointing device which utilizes a movable cursor and a
control button. The control panel 20 includes: an ON/OFF
button 21 for turning ON/OFF the power of the digital
camera 10; a shutter 22 for capturing an image of an object;
a lock button 23 for protecting recorded image data and
thumbnail image data; a menu button 24 for switching
operation modes of the digital camera 10; a cross button 25
for vertically and horizontally moving a highlighted display
region; and a determination button 26 for determining an
execution of an operation. The control panel 20 shown in
FIG. 2 is merely an example, and the present invention is
not limited to such an illustrated button structure of the
control panel 20. The control panel 20 can be provided at
any position of the main body of the digital camera 10. Since
the power of the digital camera 10 is off in the example
illustrated in FIG. 2, nothing is displayed on the display 27
of the display section 13.

[0063] FIG. 3 shows a display 30 and the control panel 20
of the display section 13. When the ON/OFF button 21 is
depressed, the power of the digital camera 10 is turned on,
and the display section 13 displays the menu display 30 as
shown in FIG. 3. The menu display 30 is also displayed
when the menu button 24 of the control panel 20 is
depressed. The menu display 30 includes an image capturing
button 31 and an edit button 32. By selecting the image
capturing button 31, a user can input any setting details
before capturing an image of an object (image capturing
mode). After an image of an object has been captured, by
selecting the edit button 32, a user can input any setting
details for editing the captured image (edit mode). In FIG.
3, a highlighted display region is present on the image
capturing button 31. The highlighted display region can be
moved using the cross button 25 in the control panel 20.

[0064] FIG. 4 shows a display 40 and the control panel 20
of the display section 13. When a user depresses the deter-
mination button 26 while the highlighted display region is
present on the image capturing button 31 in the menu display
30 of FIG. 3, the display section 13 displays the display 40
of FIG. 4. In the display 40, a user can designate a place in
the information recording medium 15 where image data
which represents a captured image and thumbnail image
data associated with the image data are to be stored. If a user
select a “YES” button in response to a message 41“Do you
want to designate a directory for storing data?”, a new
window 42 is generated on the display 40. In the window 42,
an “existing folder” button 43 and a “create new folder”
button 44 are displayed. In the case where the user selects
the “existing folder” button 43, a list of existing folders (not
shown) stored in the information recording medium 15 is
displayed on the display section 13. After a user selects a
desired folder from the displayed list of existing folders,
image data and thumbnail image data, which are generated
after an image of an object has been captured, are stored in
the selected folder. The display 40 further includes an end
button 45 and a back button 46. When a user selects the end
button 45, the display of the display section 13 returns to the
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menu display 30 of FIG. 3. When a user selects the back
button 46, the user can returns to a previous manipulation (or
entry) step.

[0065] FIG. 5 shows a display 50 and the control panel 20
of the display section 13. When a user selects the “create
new folder” button 44” in the display 40 of FIG. 4, the
display section 13 displays the display 50 for giving a folder
name to the newly created folder. The display 50 includes a
keyboard entry section 51 and a folder name field 52 for
entering a folder name. The keyboard entry section 51 has
the same function as that of an actual keyboard. In the
example illustrated in FIG. 5, “FATHE_” has already been
entered in the folder name field 52. When a user selects an
“R” key in the keyboard entry section 51, the folder name
field 52 is changed to “FATHER”. In this way, a user can
create a folder and give a folder name to the newly created
folder.

[0066] Such an arrangement where sets of image data
which represent a captured image and thumbnail image data
are stored in separate folders is useful, for example, in the
case where a plurality of users share one digital camera 10,
or where a user wants o sort out sets of image data and
thumbnail image data according to the purposes thereof.

[0067] FIG. 6 shows a display 60 and the control panel 20
of the display section 13. When a user gives a folder name
and selects the end button 45 in the display 50 of FIG. 5, the
display section 13 displays the display 60 which functions as
a finder of the digital camera 10. The display 60 includes: an
address 61 which indicates an address where image data and
thumbnail image data are to be stored; a lock mark 62 which
represents that an image to be captured next is an image to
be protected; an image which can be captured by the digital
camera 10 (in this example, a house). In the example
illustrated in FIG. 6, the address 61 indicates that the data
are to be stored in the FATHER folder of DISK1 which
represents the information recording medium 185. In the case
where a user wants to protect image data, the user simply
depresses a lock button 23 in the control panel 20. In the
example illustrated in FIG. 6, when the lock button 23 is
depressed, the lock button 23 is lightened so as to indicate
that the lock button 23 is active, and the lock mark 62 is
displayed on the display 60. In this specification, “protect”
and “lock” means adding a display prohibition flag to image
data and thumbnail image data for prohibiting display,
copying, and moving of image data and thumbnail image
data from the digital camera 10 to an external device, or for
enabling only a specific individual user who uses the digital
camera 10 to view the display of the image data and
thumbnail image data using a password system or the like.
In this embodiment, it is assumed that the display prohibi-
tion flag is added to image data and thumbnail image data for
the purpose of prohibiting display, copying, and moving of
image data and thumbnail image data from the digital
camera 10 to an external device.

[0068] Further, the control panel 20 may include a copy-
right protection button for adding a copyright protection data
section to the image data. In the case where image data is
copied or moved to another digital camera, the copyright of
the image data can be protected by limiting the number of
times of copying or moving utilizing the copyright protec-
tion data section to the image data. Furthermore, by utilizing
a copyright protection function provided to a digital camera,
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image data is prevented from being digitally duplicated into
an indefinite number of copies, and accordingly, production
of quality-degraded copies of the image data generated by a
user can be prevented.

[0069] FIG. 7 shows a display 70 and the control panel 20
of the display section 13. When a user clicks the shutter 22
of the control panel 20 in the display 60 of FIG. 6, an image
shown in the display 60 (an image of a house) is captured
into the digital camera 10. Then, the display section 13
displays the display 70 shown in FIG. 7. In the display 70,
a user can give a file name to image data which represents
the captured image. If a user select a “YES” button in
response to a message 71“Do you want to give a name to this
file?”, the display section 13 generates a new display 72. The
display 72 includes a keyboard entry section 51 and a file
name field 73 for entering a file name, which have the same
functions as the keyboard entry section 51 and the folder
name field 52 in the display 50 of FIG. 5. In the display 72,
a user can give a file name to the image data in a similar
manner as that described in the example illustrated in FIG.
5. The file name given to the image data is also simulta-
neously given to thumbnail image data associated with the
image data in an automatic manner.

[0070] Due to such a file name given to image data which
represents a captured image, a user can readily sort out
image data and can readily understand the content of the
image data without reproducing the image data.

[0071] Tt should be noted that, as a matter of course, a
place (address) where image data and thumbnail image data
are to be stored, a folder name, and a file name can be
determined after an image has been captured.

[0072] FIG. 8 is a flowchart which illustrates a process
performed in the control section 18 when an image of an
object is captured by the digital camera 10 of the present
invention. Steps of the process performed in the control
section 18 are described below.

[0073] Step S801: When the control section 18 (FIG. 1)
determines that a user depressed the ON/OFF button 21 of
the control panel 20 of FIG. 2, the control section 18
instructs the image data generation section 12 to display the
menu display 30 of FIG. 3 on the display section 13 (FIG.

1).

[0074] Step S802: The control section 18 determines
which of the image capturing button 31 and the edit button
32, shown in the menu display 30, is selected by a user. If
the control section 18 determines that the user selected the
image capturing button 31, the process proceeds to Step
S803, and the operation mode of the digital camera 10 is
changed to the image capturing mode. If the control section
18 determines that the user selected the edit button 32, the
process proceeds to a process shown in FIG. 9, and the
operation mode of the digital camera 10 is changed to the
edit mode (A).

[0075] Step S803: If the control section 18 determines at
Step S802 that the user selected the image capturing button
31, the control section 18 instructs the image data generation
section 12 to display the display 40 of FIG. 4 on the display
section 13. If the user select a “YES” button in response to
a message 41“Do you want to designate a directory for
storing data?”, the process proceeds to Step S804, and a new
window 42 (FIG. 4) is generated on the display 40. Other-
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wise, the process proceeds to Step S807 without designating
a place where the image data and thumbnail image data,
which will be generated after an image capturing operation,
are to be stored.

[0076] Step S804: The control section 18 determines
which of the “existing folder” button 43 and the “create new
folder” button 44, shown in the window 42, is selected by a
user. If the control section 18 determines that the user
selected the “existing folder” button 43, the process pro-
ceeds to Step S80S. If the control section 18 determines that
the user selected the “create new folder” button 44, the
process proceeds to Step S806.

[0077] Step S805: If the control section 18 determines at
Step S804 that the user selected the “existing folder” button
43, the control section 18 instructs the image data generation
section 12 to display a list of existing folders on the display
section 13. Then, the control section 18 determines which of
the existing folders is selected by the user, and designates the
selected folder as a folder in which image data and thumb-
nail image data, which will be generated after an image
capturing operation, are to be stored. Then, the process
proceeds to Step S807.

[0078] Step S806: If the control section 18 determines at
Step S804 that the user selected the “create new folder”
button 44, the control section 18 instructs the image data
generation section 12 to display the display 50 of FIG. 5 on
the display section 13. Then, the user enters any folder name
using the keyboard entry section 51, the cross button 25, and
the determination button 26. The control section 18 desig-
nates a newly created folder having a new name (“FATHER”
folder in the example illustrated in FIG. 5) as a folder where
image data and thumbnail image data, which will be gen-
erated after an image capturing operation, are to be stored.
Then, the process proceeds to Step S807.

[0079] Step S807: The control section 18 determines
whether or not the user depresses the lock button 23 in the
control panel 20. If the control section 18 determines that the
user depressed the lock button 23, the process proceeds (o
Step S808. Otherwise, the process proceeds to Step S809.

[0080] Step S808: When the user clicks the shutter 22 in
the control panel 20 to capture an image of an object, the
control section 18 instructs the image data generation sec-
tion 12 to generate image data and thumbnail image data to
which display prohibition flags are attached. Then, the
process proceeds to Step S810.

[0081] Step S809: When the user clicks the shutter 22 in
the control panel 20 to capture an image of an object, the
control section 18 instructs the image data generation sec-
tion 12 to generate image data and thumbnail image data.
Then, the process proceeds to Step S810.

[0082] Step S810: The control section 18 instructs the
image data generation section 12 to display on the display
section 13 the display 70 (FIG. 7) which inquires a user
whether he/she wants to give a file name to the image data
generated at Step S808 or Step S809. If the control section
18 determines that the user selected a “YES” button in
response to the message 71“Do you want to give a name to
the file?”, the control section 18 instructs the image data
generation section 12 to generate the new display 72 on the
display section 13. Then, the process proceeds to Step S811.
Otherwise, the process proceeds to Step S812.
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[0083] Step S811: The user enters any folder name using
the keyboard entry section 51, the cross button 25, and the
determination button 26 in the same manner as that of Step
S806. The control section 18 designates the file name
entered by the user (“HOME” file in the example illustrated
in FIG. 7) as the file names of the image data and thumbnail
image data generated at Step S808 or Step S809. If the user
selects “NO” at Step S810, a default file name, such as
“imagel”, “image2”, . . ., for example, is selected as the file
names of the image data and thumbnail image data gener-
ated at Step S808 or Step S809.

[0084] The control section 18 controls the recording/
reproducing section 14 (FIG. 1) to record the thus-generated
image data and thumbnail image data associated there within
the information recording medium 15 of the memory section
19 (FIG. 1). Then, the process proceeds to Step S812.

[0085] Step S812: The control section 18 instructs the
image data generation section 12 to generate on the display
section 13 a display (not shown) which inquires the user
whether or not he/she wants to continue capturing another
image. If the control section 18 determines that the user
selected “YES” to continue the image capturing operation,
the process returns to Step S803 to perform the above
described steps again. Otherwise, the image capturing mode
is canceled, and the image capturing operation is terminated.

[0086] Designation and determination of a folder name
performed at Steps S802-S806, and determination of a file
name performed at Steps S810-S811, can alternatively be
performed by the user in the edit mode, which will be
described later.

[0087] Next, the structure of image data generated based
on an image captured by the digital camera 10 of the present
invention is described.

[0088] 3. Structure of Image Data

[0089] FIG. 9 shows a hicrarchical directory structure of
image data recorded in the information recording medium
15.

[0090] The exemplary hierarchical directory structure of
image data recorded in the information recording medium
15 which is shown in FIG. 9 is obtained after the process of
FIG. 8 is completed. In the example illustrated in FIG. 9,
the highest layer 91 includes a FATHER folder, a “SMILE”
image, a “SMILE” thumbnail image associated with the
“SMILE” image, an “image3” image, an “image3” thumb-
nail image associated with the “image3” image, and a
MOTHER folder. A subordinate layer 92, which is subor-
dinate to the FATHER folder, includes a “HOME” image, a
“HOME” thumbnail image associated with the “HOME”
image, an “imagel” image, an “imagel” thumbnail image
associated with the “imagel” image, an “image2” image,
and an “image2” thumbnail image associated with the
“image2” image. Another subordinate layer 93, which is
subordinate to the MOTHER folder, includes a “CAKE”
image, and a “CAKE” thumbnail image associated with the
“CAKE” image. It should be appreciated that the above
hierarchical directory structure is just an example and may
have any other structure.

[0091] Since image data is recorded together with thumb-
nail image data associated therewith in the information
recording medium 15 based on the hierarchical directory
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structure, the user(s) can readily sort out image data accord-
ing to various attributes (e.g., an image captured by a father,
an image captured by a mother, date when an image was
captured, a place where an image was captured, etc.), and
can readily find image data the user wants to get.

[0092] FIG. 10 schematically shows image data, thumb-
nail image data, and folder data, which are recorded in the
information recording medium 15. In FIG. 10, image data
includes, for example, an address where the image data is
stored, a file name of the image data, and a protection status
of the image data. In the example illustrated in FIG. 10,
image data 100 is the “HOME” image included in the
FATHER folder of FIG. 9, the address where the image data
100 is stored is “/DISK1/FATHER”, and the file name of the
image data 100 is “HOME”. The protection status is repre-
sented by a lock key (i.e., display prohibition flag) which
indicates that the image data is locked.

[0093] The folder data 108 and 109 each includes an
address where the folder data 108 or 109 is stored, a folder
name, a protection status, and information which indicates
that the folder data 108 or 109 itself is a folder icon. The
folder data 108 represents a folder icon of the FATHER
folder, and the folder data 109 represents a folder icon of the
MOTHER folder.

[0094] For example, in FIG. 10, a set of three image data,
which is indicated by reference numeral 102, are image data
regarded as being contained in the FATHER folder of FIG.
9. A set of two image data, which is indicated by reference
numeral 103, are the “SMILE” image and “image3” image
of FIG. 9. Image data indicated by reference numeral 104 is
the “CAKE” image which is regarded as being contained in
the MOTHER folder. In the case where the address to store
image data is not designated, address “/DISK1”, which is the
highest layer of the information recording medium 15, is
designated as an address to store such image data. In the case
where a file name of image data is not designated, a default
file name, e.g., “imagel”, is given to such image data. In the
case where image data is not protected, a lock key which
represents the protection status of the image data is not
displayed.

[0095] In the example illustrated in FIG. 10, image data
101 is the “HOME” thumbnail image in the FATHER folder
of FIG. 9. The image data 101 has the same information as
that of the image data 100 except that the image data 101
includes information which indicates that the image data 101
itself is a thumbnail image. In this embodiment, the image
data 100 and the image data 101 are associated with each
other so as to have the same information (for example, an
address to store image data, a file name, a protection status,
etc.). However, the association of image data and corre-
sponding thumbnail image data can be established in any
manner so long as the image data and thumbnail image data
can be associated on a one-to-one basis.

[0096] Three image data indicated by reference numeral
105 are thumbnail image data which are regarded as being
stored in the FATHER folder of FIG. 9. Two image data,
which is indicated by reference numeral 106, are the
“SMILE” thumbnail image data and “image3” thumbnail
image data of FIG. 9. Image data indicated by reference
numeral 107 is the “CAKE” thumbnail image data which is
regarded as being contained in the MOTHER folder.

[0097] Next, an operation of the digital camera 10 for
editing image data is described below. In the following
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example, the image data shown in FIGS. 8 and 9 are
recorded in the digital camera 10.

[0098] 4. Edit of Image Data

[0099] FIG. 11 shows a display 1100 on the display
section 13 and the control panel 20. When in the display 30
of FIG. 3, a user moves a highlighted display region to the
edit button 32 and depresses the determination button 26, the
display section 13 displays the display 1100 for performing
edit of data. In the case where the image data are arranged
in the hierarchical directory structure shown in FIG. 9, a
thumbnail image in the highest layer 91 (i.e., the folder icon
images (FATHER folder and MOTHER folder) and the
“SMILE” image and “image3” image) are displayed on the
display 1100. If the image data are arranged in a hierarchical
directory structure, thumbnail images can be displayed in a
hierarchical manner.

[0100] The display 1100 includes: an address 1101 indi-
cating which layer the currently displayed thumbnail images
belong to; a function button 1102; an end button 45, and a
back button 46. In the example illustrated in FIG. 11, the
address 1101 is “/DISK1”, which indicates the highest layer.
For example, the function button 1102 includes: an “open”
button for opening a folder; a “create new folder” button for
creating a new folder; a “change folder name” button for
changing the name of a folder: a “change file name” button
for changing the name of a file; a “delete” button for deleting
a folder or file; a “cut” button for cutting a folder or file; a
“paste” button for pasting a folder or file; a “copy” button for
copying a folder or file; a “reproduction” button for repro-
ducing a file; and a “change lock” button for changing the
protection status of a file or folder. It should be noted that the
function button 1102 is not limited to the above button
structure. In the example illustrated in FIG. 11, the user
selects the FATHER folder by placing the highlighted dis-
play region on the “open” button.

[0101] FIG. 12 shows a display 1200 on the display
section 13 and the control panel 20. When a user activates
the “open” button while the FATHER folder of FIG. 11 is
selected, the thumbnail images stored in the FATHER folder
shown in the display 1200 are displayed on the display
section 13. In the case where the image data are arranged in
the hierarchical directory structure shown in FIG. 9, the
thumbnail images in the subordinate layer 92 (i.e., the
“HOME?” thumbnail image, the “image1” thumbnail image,
and the “image2” thumbnail image) are displayed on the
display 1200. The display 1200 includes: an address 1201,
a function button 1102; an end button 45, and a back button
46 same as the display 1100. The address 1201 is “/DISK1/
FATHER”, which indicates that the thumbnail image data
displayed on the display 1200 of FIG. 12 are subordinate to
the highest layer indicated by the address “/DISK1”.

[0102] FIG. 13 is a flowchart which illustrates a process
performed by the control section 18 for editing image data
using the digital camera 10 of the present invention. Steps of
the process performed by the control section 18 are
described below. The process illustrated in FIG. 13 begins
when the control section 18 determines at Step S802 of FIG.
8 that the user selected the edit button 32 in the menu display
30.

[0103] Step S1301: The control section 18 determines
whether or not the user selected a desired thumbnail image
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displayed on a screen, and selected the function button(s)
1102 or the end button 45. When the control section 18
determines that the user selected the function button(s) 1102,
the process proceeds to Steps S1302 through S130N. Oth-
erwise, the process terminates.

[0104] Step S1302: The control section 18 determines
whether or not the user selected the “open” button. When the
control section 18 determines that the user selected the
“open” button, the process proceeds to Step S1310. Other-
wise, the process proceeds to Steps S1303 through S130N.

[0105] Step S1310: The control section 18 instructs the
recording/reproducing section 14 to reproduce thumbnail
image data stored in a selected folder, and display thumbnail
images of the thumbnail image data on the display section
13. Then, the process returns to Step S1301, and the above
described steps are performed again.

[0106] Step S1303: The control section 18 determines
whether or not the user selected the “change file name”
button. When the control section 18 determines that the user
selected the “change file name” button, the process proceeds
to Step S1311. Otherwise, the process proceeds to Steps
S1304 (not shown) through S130N.

[0107] Step S1311: The control section 18 instructs the
display section 13 to provide the display 72 as shown in
FIG. 7 for entering a file name. Then, the control section 18
instructs the recording/reproducing section 14 to record a
thumbnail image corresponding to the file name entered by
the user in the information recording medium 15. Simulta-
neously, the file name of the thumbnail image is updated,
and the name of an image associated with the thumbnail
image is also updated. Thereafter, the process returns to Step
S1301, and the above described steps are performed again.

[0108] Step S130N: The control section 18 determines
whether or not the user selected the “change lock” button.
When the control section 18 determines that the user
selected the “change lock™ button, the process proceeds to
Step S131N. Otherwise, the process terminates.

[0109] Step S131N: The control section 18 inquires of the
user whether or not he/she is willing to activate/deactivate
protection for the selected thumbnail image data. If the user
is willing to activate protection for the selected thumbnail
image data, the control section 18 adds display prohibition
flags to thumbnail image data and image data associated
with the thumbnail image data, and instructs the recording/
reproducing section 14 to write the thumbnail image data
and image data associated with the thumbnail image data
having the display prohibition flags over the information
recording medium 15. If the user is willing to deactivate
protection for the selected thumbnail image data, the control
section 18 instructs the recording/reproducing section 14 to
delete the display prohibition flags from the thumbnail
image data and image data associated with the thumbnail
image data, and write the thumbnail image data and image
data associated with the thumbnail image data, from which
the display prohibition flags have been deleted, over the
information recording medium 15. Thereafter, the process
returns to Step S1301, and the above described steps are
performed again.

[0110] Inthe example illustrated in FIG. 13, for simplicity
of explanation, only the process performed by the control
section 18 when the “open” button, the “file name change”
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button, and the “change lock” button are selected from the
function button 1102, has been described. Even when any
other function button 1102 is selected, the control section 18
performs appropriate processing.

[0111] FIG. 14 shows the structure of a touch panel
monitor 1400.

[0112] In the display section 13 of the above described
example, the monitor including an interface through which
a user can input certain data is achieved by the cross button
25 and the determination button 26. However, the display
section 13 of the present invention may be a touch panel
monitor (contact-type input means).

[0113] The touch panel monitor 1400 includes an upper
transparent electrode 4, and a lower transparent electrode 5,
and spacers 6 provided between the upper transparent elec-
trode 4 and the lower transparent electrode 5. With the
spacers 6, a certain gap is provided between the upper
transparent electrode 4 and the lower transparent electrode 5.
Entry by a user is received by detecting a position of a
contact made between the upper transparent electrode 4 and
the lower transparent electrode 3.

[0114] For example, a user can input data by directly
touching a surface of the monitor 1400 with a pen-shaped
stylus 7. Specifically, for example, a thumbnail image is
selected by touching the thumbnail image once, and by
touching a function button once, processing corresponding
to the touched function button is performed on the selected
thumbnail image. Alternatively, by continuously touching a
thumbnail image twice, an image corresponding to the
touched thumbnail image is displayed on the monitor 1400.
A touch panel monitor using a stylus is a pointing device
which enables intuitive manipulation, and is frequently used
in a portable information terminal or the like. In the case
where a touch panel monitor is used, complicated button
manipulation or the like is not necessary. As a matter of
course, a touch panel monitor and another type of pointing
device can be used in combination.

[0115] Next, the receiver digital camera 10 and the trans-
mitter digital camera 10' of the present invention are con-
nected, and an operation for transmitting/receiving image
data between the digital cameras 10 and 10' is described.

[0116] 5. Transmission/Reception of Data between Digital
Cameras

[0117] (1) Establishment of Communication between
Digital Cameras

[0118] FIG. 15 schematically shows digital cameras con-
nectled using a connection cable.

[0119] The receiver digital camera 10 and the transmitter
digital camera 10' (FIG. 1) are physically connected by a
connection cable 3. The receiver digital camera 10 has a
connector 1501 provided at the data transmission section 17.
The transmitter digital camera 10' also has a connector 1501
provided at the data transmission section 17'. The connection
cable 3 connects the receiver digital camera 10 and the
transmitter digital camera 10' through the connectors 1501
and 1501".

[0120] When a user inserts the connection cable 3 into the
connector 1501 of the receiver digital camera 10 and the
connector 1501' of the transmitter digital camera 10', the
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control section 18 of the receiver digital camera 10 receives
an electrical signal, which is generated by insertion of the
connection cable 3 into the comnector 1501', from the
transmitter digital camera 10' through the data transmission
section 17. The control section 18 of the receiver digital
camera 10 determines based on the received electrical signal
whether or not the transmitter digital camera 10' is an
authenticatable device.

[0121] Similarly, the control section 18' of the transmitter
digital camera 10' receives an electrical signal, which is
generated by insertion of the connection cable 3 into the
connector 1501, from the receiver digital camera 10 through
the data transmission section 17'. The control section 18' of
the transmitter digital camera 10' determines based on the
received electrical signal whether or not the receiver digital
camera 10 1s an authenticatable device. In the case where the
control sections 18 and 18' determine that the digital cam-
eras 10" and 10 are authenticatable, respectively, a commu-
nication between the receiver digital camera 10 and the
transmitter digital camera 10' is established.

[0122] Next, an authentication method of such digital
cameras is described by explaining a process performed in
the control section 18 of the receiver digital camera 10.

[0123] In the case where the connection cable 3 is a cable
designed for use with digital cameras, the control section 18
of the receiver digital camera 10 receives from the trans-
mitter digital camera 10" an electrical signal which indicates
that the connection cable 3 is a cable for digital cameras. In
such a case where a cable for digital cameras is used, a
communication between the receiver digital camera 10 and
the transmitter digital camera 10' is established without a
determination by the control section 18 about whether or not
the transmitter digital camera 10' is an authenticatable
device. Thus, in the case where a cable for digital cameras
is used as the connection cable 3, a communication between
digital cameras can readily be established without an authen-
tication step.

[0124] Alternately, in the case where the connection cable
3is any other type of cable, e.g., a general-purpose cable, the
control section 18 of the receiver digital camera 10 receives
from the transmitter digital camera 10' an electrical signal
which includes information unique to the transmitter digital
camera 10'. For example, the information unique to the
transmitter digital camera 10' includes an identification
number unique to the transmitter digital camera 10'. The
receiver digital camera 10 stores an identification number
unique to itself and identification numbers of authenticatable
devices, which are given to the digital camera 10 at the time
of production thereof. These identification numbers may be
stored in the control section 18, or may be stored in the
incorporated memory 16. The control section 18 compares
an identification number included in the received electrical
signal with the identification numbers of the authenticatable
devices, which are stored in the control section 18 or
incorporated memory 16. If the identification number
included in the received electrical signal matches any of the
identification numbers of the authenticatable devices, the
control section 18 determines that the transmitter digital
camera 10' is an authenticatable device. As a result, a
communication is established between the receiver digital
camera 10 and the transmitter digital camera 10",
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[0125] The above described authorization process is also
performed in the transmitter digital camera 10' in a similar
manner.

[0126] Using the connection cable 3 for connecting the
receiver digital camera 10 and the transmitter digital camera
10" is advantageous because a high data transfer rate can be
realized, and a general purpose interface (e.g., USB,
IEEE1394, etc.) can be used.

[0127] FIG. 16 schematically illustrates a wireless con-
nection between digital cameras.

[0128] According to the present invention, a connection
between the receiver digital camera 10 and the transmitter
digital camera 10' may be a wireless communication. The
data transmission section 17 of the receiver digital camera
10 has an infrared communication interface 1601. Similarly,
the data transmission section 17' of the transmitter digital
camera 10" also has an infrared communication interface
1601'. For example, when a user turns on switches (not
shown) provided in the main bodies of the digital cameras 10
and 10' for initiating an infrared communication, commu-
nication signals are emitted from the infrared communica-
tion interfaces 1601 and 1601'. The receiver digital camera
10 receives the communication signal emitted from the
infrared communication interface 1601, and the transmitter
digital camera 10' receives the communication signal emit-
ted from the infrared communication interface 1601. The
control section 18 determines based on the received com-
munication signal whether or not the transmitter digital
camera 10" is an authenticatable device. Similarly, the con-
trol section 18' determines based on the received commu-
nication signal whether or not the receiver digital camera 10
is an authenticatable device. In the case where the control
sections 18 and 18' determine that the digital cameras 10'
and 10 are authenticatable, respectively, an infrared com-
munication 1602 is established between the receiver digital
camera 10 and the transmitter digital camera 10'.

[0129] Next, an authentication method of such devices is
described by explaining a process performed in the control
section 18 of the receiver digital camera 10.

[0130] The communication signal emitted from the infra-
red communication interface 1601' includes information
unique to the transmitter digital camera 10', which is the
same type of information as that described in the above
example illustrated in FIG. 15 where a general-purpose
cable is employed for connection between the digital cam-
eras 10 and 10'. In this example, the communication signal
includes an identification number unique to the transmitter
digital camera 10'. The receiver digital camera 10 stores an
identification number unique to itself and identification
numbers of authenticatable devices, which are given to the
digital camera 10 at the time of production thereof. These
identification numbers may be stored in the control section
18, or may be stored in the incorporated memory 16. The
control section 18 compares an identification number
included in the received communication signal with the
identification numbers of the authenticatable devices, which
are stored in the control section 18 or incorporated memory
16. If the identification number included in the received
communication signal matches any of the identification
numbers of the authenticatable devices, the control section
18 determines that the transmitter digital camera 10" is an
authenticatable device. As a result, an infrared communica-
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tion is established between the receiver digital camera 10
and the transmitter digital camera 10'.

[0131] The above described authorization process is also
performed in the transmitter digital camera 10" in a similar
manner.

[0132] In the case where a user wants to establish a
communication only with a digital camera having a specific
identification number, the user inputs an identification num-
ber of an intended digital camera to his/her digital camera,
whereby the user can set his/her digital camera such that it
establishes a communication only with the intended digital
camera having the identification number input by the user.
With such a setting function, the user can establish a
communication only between his/her digital camera and an
intended digital camera even when a plurality of digital
cameras are present in the vicinity of his/her digital camera.

[0133] In this embodiment described above, both the
control section 18 of the receiver digital camera 10 and the
control section 18' of the transmitter digital camera 10'
determine each other’s authenticity. However, according to
the present invention, a communication may also be estab-
lished when one of these digital cameras determines that the
other one is an authenticatable digital camera.

[0134] Inthe case of employing a wireless communication
such as an infrared communication, a communication can be
established between the receiver digital camera 10 and the
transmitter digital camera 10" without using any part other
than the digital cameras themselves (e.g., a connection cable
3 shown in FIG. 15). According to the present invention,
any other type of wireless communication system different
from an infrared communication system, such as a blue-
tooth™ wireless communication system, may be employed.

[0135] Next, an example where a communication between
the receiver digital camera 10 and the transmitter digital
camera 10" is established by the method illustrated in FIG.
15, and the digital camera 10 receives only desired image
data from among image data recorded in the information
recording medium 15' of the digital camera 10', is described.
As a matter of course, an operation which will be described
below is applicable to a case where a communication is
established using the method illustrated in FIG. 16

[0136] (2) Transmission/Reception of Thumbnail Image
Data

[0137] FIG. 17 shows a hierarchical directory structure of
image data recorded in the information recording medium
15" of the transmitter digital camera 10'. The highest layer
1701 of the information recording medium 15' of the trans-
mitter digital camera 10' includes a FREE folder, an
“APPLE” image, an “APPLE” thumbnail image associated
with the “APPLE” image, an “image2'” image, an “image2"”’
thumbnail image associated with the “image2” image, an
“image3'" image, and an “image3"™ thumbnail image asso-
ciated with the “image3” image. A subordinate layer 1702
includes an “image1” thumbnail image associated with the
“imagel"” image.

[0138] FIG. 18 shows a display 1100' of the display
section 13' and a control panel 20" of the transmitter digital
camera 10'. FIG. 18 shows thumbnail images included in the
highest layer, which are recorded in the information record-
ing medium 15' of the transmitter digital camera 10', in the
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same fashion as described in connection with the display
1100 of FIG. 11. In FIG. 18, elements having the same
functions are indicated by like reference numerals used in
FIG. 11, and descriptions thereof are omitted.

[0139] The display 1100' shows thumbnail images
recorded in the highest layer of the information recording
medium 15' (ie., a folder icon image (FREE folder), the
“APPLE” thumbnail image, the “image2”” thumbnail image,
and the “image3” thumbnail image). In the “image2"”
thumbnail image, a lock key which indicates that the
“image2" image is protected is shown. The address 1101' is
“/DISK1”, which indicates that the information recording
medium 15' is DISK1' and that the currently displayed
thumbnail images are recorded in the highest layer of the
information recording medium 15'.

[0140] Now, consider that the receiver digital camera 10,
which includes image data arranged in the hierarchical
directory structure of FIG. 9, and the transmitter digital
camera 10, which includes image data arranged in the
hierarchical directory structure of FIG. 17, are connected by
the connection cable 3 to establish the digital cameras 10 and
10

[0141] FIG. 19 show a display 1900 of the receiver digital
camera 10 and a display 1900' of the transmitter digital
camera 10" immediately after the connection between the
receiver digital camera 10 and the transmitter digital camera
10" has been established.

[0142] After the connection between the receiver digital
camera 10 and the transmitter digital camera 10' has been
established, the thumbnail image data included in the high-
est layer of the information recording medium 15' of the
transmitter digital camera 10' are sent to the receiver digital
camera 10 and recorded in the incorporated memory 16 of
the receiver digital camera 10. Similarly, the thumbnail
image data included in the highest layer of the information
recording medium 15 of the receiver digital camera 10 are
sent to the transmitter digital camera 10' and recorded in the
incorporated memory 16' of the transmitter digital camera
10

[0143] InFIG.19, the thumbnail image data of the highest
layer, which are recorded in the incorporated memory 16 and
16', are displayed on the display 1900 of the display section
13 and the display 1900' of the display section 13', respec-
tively.

[0144] The display 1900 includes: an address 1101 for
indicating which layer the currently displayed thumbnail
images belong to; a function button 1102; an end button 45;
a back button 46; and an icon 1901 for indicating that the
currently displayed thumbnail images are derived from the
information recording medium 15' of the transmitter digital
camera 10'. In the display 1900, the address 1101 is
“/TEMP1” which indicates the highest layer of the incor-
porated memory 16. In the display 1900, the thumbnail
images are temporarily recorded in the incorporated memory
16 (i.c., a folder icon image (FREE folder), the “APPLE”
thumbnail image, and the “image3” thumbnail image). The
“image2"” thumbnail image, which is displayed on the
display 1100' of the transmitter digital camera 10" in FIG.
18, is not displayed on the display 1900 of FIG. 19. This is
because the “image2"” thumbnail image data has a display
prohibition flag, and the receiver digital camera 10 cannot
receive such flagged image data and thumbnail image data.
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[0145] The function button 1102 includes, for example, a
“view” button for performing a display of a file, a “copy”
button for copying a file or folder; and a “move” button for
moving a file or folder. These buttons appear when the
function button 1102 is pulled down.

[0146] The display 1900' also includes: an address 1101
for indicating which layer the currently displayed thumbnail
images belong to; a function button 1102'; an end button 45';
a back button 46'; and an icon 1901’ for indicating that the
currently displayed thumbnail images are derived from the
information recording medium 15 of the receiver digital
camera 10. In the display 1900', the address 1101' is
“/TEMP1" which indicates the highest layer of the incor-
porated memory 16'. The structure of the function button
1102' is the same as that of the function button 1102.

[0147] In the display 1900', the thumbnail images are
temporarily recorded in the incorporated memory 16' (i.c.,
folder icon images (the FATHER folder and MOTHER
folder) and the “image3” thumbnail image). The “SMILE”
thumbnail image, which is displayed on the display 1100 of
the receiver digital camera 10 in FIG. 11, is not displayed on
the display 1900' of FIG. 19. This is because the “SMILE”
thumbnail image data has a display prohibition flag, and the
transmitter digital camera 10' cannot receive such flagged
image data and thumbnail image data.

[0148] FIG. 20 schematically shows thumbnail image
data recorded in the incorporated memory 16. The thumbnail
image data temporarily recorded in the incorporated
memory 16 are image data and folder data included in the
highest layer 1701 of FIG. 17 to which a display prohibition
flag is not attached. Each thumbnail image data includes: a
current address where the thumbnail image data is currently
stored; an original address from which the thumbnail image
data is derived; a file name; a protection status; and infor-
mation which indicates that the thumbnail image data itself
is a thumbnail image. The folder data includes the same
information as those included in thumbnail image data
except that folder data includes information which indicates
that the folder data itself is a folder icon in place of the
information which indicates that the thumbnail image data
itself is a thumbnail image. Thumbnail image data 2000 is
“APPLE” thumbnail image data. Thumbnail image data
2001 is “image3"” thumbnail image data. Folder data 2002
is a folder icon of the FREE folder.

[0149] The thumbnail image data and folder data shown in
FIG. 20 are different from the thumbnail image data and
folder data shown in FIG. 11 in that each of the thumbnail
image data and folder data shown in FIG. 20 include the
information about the original address in addition to the
information about the current address. In the example illus-
trated in FIG. 20, information about the original address
includes “/DISK1"”” which indicates the original address of
the thumbnail image 2000 in the original information
recording medium (information recording medium 15'). The
information about the original address may include infor-
mation inherent to an original information recording
medium or original digital camera. Due to the original
address information, for example, an association between
the “APPLE” thumbnail image recorded in the incorporated
memory 16 of the receiver digital camera 10 and the
“APPLE” image recorded in the information recording
medium 15" of the transmitter digital camera 10' can be
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maintained. Such an association is merely an example. Such
an association can be established in any manner, even when
image data and thumbnail image data of the image data exist
in different devices, so long as the image data and the
thumbnail image data are associated on a one-to-one basis.

[0150] The thumbnail image data of the information
recording medium 15' of the transmitter digital camera 10'
which has been reproduced and recorded in the incorporated
memory 16 of the receiver digital camera 10 may be left
recorded in the incorporated memory 16 while the thumbnail
image data is still associated with a number unique to the
information recording medium 15', or alternatively may be
deleted automatically.

[0151] Now, consider a case where the thumbnail image
data is left recorded in the incorporated memory 16 while the
thumbnail image data is still associated with a number
unique to the information recording medium 15' of the
transmitter digital camera 10'.

[0152] The thumbnail image data recorded in the infor-
mation recording medium 15' of the transmitter digital
camera 10' is recorded in the incorporated memory 16 of the
receiver digital camera 10. Then, the information recording
medium 15' is removed from the transmitter digital camera
10', and another information recording medium (not shown)
is inserted into the transmitter digital camera 10'. Thereafter,
a communication between the receiver digital camera 10 and
the transmitter digital camera 10' is established. Again,
thumbnail image data recorded in the another information
recording medium of the transmitter digital camera 10" is
recorded in the incorporated memory 16 of the receiver
digital camera 10. In this case, the thumbnail image data
which is derived from the information recording medium 15’
and which has previously been recorded in the incorporated
memory 16 is maintained to be associated with the number
unique to the information recording medium 15', and there-
fore is prevented from being overwritten by the thumbnail
image data derived from the another information recording
medium.

[0153] Then, the another information recording medium is
removed from the transmitter digital camera 10', and the
information recording medium 15' is inserted into the trans-
mitter digital camera 10", so that a communication between
the receiver digital camera 10 and the transmitter digital
camera 10" is established. At this point in time, the incor-
porated memory 16 stores the thumbnail image data asso-
ciated with the number unique to the information recording
medium 15' and the thumbnail image data associated with a
number unique to the removed another information record-
ing medium. Therefore, it is not necessary to record in the
incorporated memory 16 the thumbnail image data recorded
in the information recording medium 15'. Thus, the receiver
digital camera 10 can quickly refer to the thumbnail image
data derived from the information recording medium 15'.
That is, the receiver digital camera 10 can quickly display
the thumbnail image data derived from the information
recording medium 15' on the display section 13. In this case,
the thumbnail image data recorded in the incorporated
memory 16 of the receiver digital camera 10 includes a
number unique to an information recording medium from
which it is derived. For example, the above described
original address information may includes a number unique
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to an original information recording medium and an original
storage address in the original information recording
medium.

[0154] Next, consider a case where the thumbnail image
data recorded in the incorporated memory 16 is automati-
cally deleted.

[0155] The thumbnail image data recorded in the infor-
mation recording medium 15' of the transmitter digital
camera 10' is recorded in the incorporated memory 16 of the
receiver digital camera 10. Then, the information recording
medium 15' is removed from the transmitter digital camera
10, and another information recording medium (not shown)
is inserted into the transmitter digital camera 10'. Thereafter,
a communication between the receiver digital camera 10 and
the transmitter digital camera 10" is established. At this point
in time, the thumbnail image data which is derived from the
information recording medium 15' and which has been
recorded in the incorporated memory 16 is deleted. Then,
thumbnail image data recorded in the another information
recording medium of the transmitter digital camera 10' is
recorded in the incorporated memory 16 of the receiver
digital camera 10.

[0156] Then, the another information recording medium is
removed from the transmitter digital camera 10', and the
information recording medium 15' is inserted into the trans-
mitter digital camera 10, so that a communication between
the receiver digital camera 10 and the transmitter digital
camera 10' is established. At this point in time, the thumbnail
image data which is derived from the removed another
recording medium and which has been recorded in the
incorporated memory 16 is deleted.

[0157] Thus, it is necessary to record the thumbnail image
data recorded in the information recording medium 15' (or
another information recording medium) of the transmitter
digital camera 10' into the incorporated memory 16 of the
receiver digital camera 10 every time a communication
between the receiver digital camera 10 and the transmitter
digital camera 10' is established. In this case, the capacity of
the incorporated memory 16 can be saved, but the thumbnail
image data cannot be quickly displayed on the display
section 13.

[0158] In the above described example, the incorporated
memories 16 and 16' are used as primary memories used for
temporarily storing data such as thumbnail image data.
However, received thumbnail image data may be recorded in
the information recording medium 15 and the information
recording medium 15'. Thumbnail image recorded in the
transmitter digital camera 10' is not reproduced in the
transmitter digital camera 10', but is temporarily recorded in
the memory section 19 of the receiver digital camera 10 and
reproduced in the receiver digital camera 10. With such an
arrangement, the thumbnail image obtained from the trans-
mitter digital camera 10' can be quickly displayed on the
display section 13.

[0159] (3) Reception and Edit of Image Data a User
Desires

[0160] FIG. 21 shows the display 1900 and the control
panel 20 of the receiver digital camera 10 which was shown
in the upper part of FIG. 19.

[0161] FIG. 21 shows an example where a user places a
highlighted display region on the “APPLE” thumbnail
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image and selects the “copy” button of the function button
1102. When the user selects the “copy” button, the “APPLE”
image data recorded in the information recording medium
15' of the transmitter digital camera 10', which is associated
with the selected “APPLE” thumbnail image, is sent from
the transmitter digital camera 10' to the receiver digital
camera 10 and copied in the information recording medium
15. On the other hand, the “APPLE” thumbnail image data
temporarily recorded in the incorporated memory 16 is
moved to the information recording medium 15. The
“APPLE” image data is displayed on the display section 13
while it is copied in the information recording medium 15.

[0162] When the image data (“APPLE” image) is dis-
played on the display section 13, the definition and size of
the image data may be decreased. However, as a matter of
course, the decreases in definition and size of the image data
should be limited to a level that does not cause problems in
the display of the image data on the display section 13.
Furthermore, in the case where the image data is a moving
image, the image data may be sequentially displayed on the
display section 13 while copying the image data from the
transmitter digital camera 10' to the information recording
medium 135 of the receiver digital camera 10.

[0163] In the example illustrated in FIG. 21, the image
data recorded in the information recording medium 15' of
the transmitter digital camera 10' is directly copied into the
information recording medium 15 of the receiver digital
camera 10. However, the image data may be once copied
into the incorporated memory 16 and then moved to the
information recording medium 15. In the case where the
incorporated memory 16 is a memory in which data can be
written at a high speed, such as a DRAM (dynamic random
access memory), the image data to be copied is temporarily
stored in the incorporated memory 16 and moved from the
incorporated memory 16 to the information recording
medium 15. This is because the time required for copying
data is shorter as compared with a case where the data is
directly copied from the transmitter digital camera 10' to an
information recording medium 15 of the receiver digital
camera 10.

[0164] FIG. 22 schematically shows image data, thumb-
nail image data, and folder data recorded in the information
recording medium 15. Specifically, FIG. 22 schematically
shows image data, thumbnail image data, and folder data
recorded in the information recording medium 15 after the
“APPLE” image data has been copied from the transmitter
digital camera 10' to the information recording medium 15
of the receiver digital camera 10, and the “APPLE” thumb-
nail image data is moved from the incorporated memory 16
to the information recording medium 15.

[0165] Image data 2200 is a copy of the “APPLE” image
data recorded in the transmitter digital camera 10'. The
image data 2200 is the same as the image data stored in the
transmitter digital camera 10" except that the address
included in the image data 2200 indicates the address where
the image data 2200 is currently stored.

[0166] Thumbnail image data 2201 is thumbnail image
data moved from the incorporated memory 16 to the infor-
mation recording medium 15. The thumbnail image data
2201 is the same as the thumbnail image data 2000 of FIG.
20 except that the original address (e.g., “/DISK1" of FIG.
20) is deleted. A set of image data 2203 corresponds to the
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sets of image data 102, 103, and 104 of FIG. 10. A set of
image data 2204 corresponds to the sets of image data 103,
106, and 107 of FIG. 10.

[0167] As described above in connection with FIG. 21,
when a user selects a button other than the “copy” button,
e.g., when a user sclects the “move” button, the image data
associated with the selected thumbnail image is copied to the
receiver digital camera 10 and then deleted from the trans-
mitter digital camera 10'.

[0168] Alternatively, when a user selects the “view” but-
ton in FIG. 21, the image data in the transmitter digital
camera 10" which is associated with the selected thumbnail
image is sent to the incorporated memory 16 of the receiver
digital camera 10 from the transmitter digital camera 10' and
temporarily stored in the incorporated memory 16 of the
receiver digital camera 10. Thereafter, if the user wants to
“copy” or “move” the image data temporarily stored in the
incorporated memory 16, the image data and the thumbnail
image data, which are stored in the incorporated memory 16,
are moved to the information recording medium 15. In this
case, since the image data is simply moved from the
incorporated memory 16 to the information recording
medium 15, the processing time is short. However, if the
user selects the “move” button, thumbnail image data and
image data associated with the thumbnail image data, which
are to be moved from the incorporated memory 16 to the
information recording medium 15, are deleted from the
information recording medium 15' of the transmitter digital
camera 10'.

[0169] Alternatively, in FIG. 21, when a user selects the
FREE folder and selects the “copy” or “move” button, all of
the image data and thumbnail image data included in the
FREE folder recorded in the information recording medium
15' of the transmitter digital camera 10" are copied or moved
into the information recording medium 15 of the receiver
digital camera 10. However, if the user selects the “move”
button, the selected folder (and the thumbnail image data
and image data associated with the thumbnail image data
which are included in the selected folder) are deleted from
the information recording medium 15' of the transmitter
digital camera 10'.

[0170] Inthe above examples illustrated in FIGS. 21 and
22, the user selects one thumbnail image. However, the use
can select any number of thumbnail images. In the case
where the use selects a plurality of thumbnail images, the
selected thumbnail images can be sequentially processed
(c.g., copied or moved).

[0171] In the case where the image data recorded in the
information recording medium 15' of the transmitter digital
camera 10' is changed (e.g., added or deleted), the control
section 18 of the receiver digital camera 10 instructs the data
transmission section 17 to compare thumbnail image data
associated with the changed image data which is recorded in
the information recording medium 15', with thumbnail
image data which are temporarily stored in the incorporated
memory 16 of the receiver digital camera 10. The control
section 18 receives from the data transmission section 17
only information corresponding to a difference between the
compared thumbnail image data (for example, information
indicating that certain thumbnail image data is deleted or
added) and performs an overwriting operation in the incor-
porated memory 16 based on the received information. With
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such an arrangement, old thumbnail image data is updated,
and the updated thumbnail image data is displayed on the
display section 13. Thus, since the control section 18
receives only such difference information, the speed of
processing for transmitting image data from the transmitter
digital camera 10' to the receiver digital camera 10 is
increased.

[0172] For example, the difference information can be
produced as explained below. The control section 18 of the
receiver digital camera 10 instructs the data transmission
section 17 to issue an instruction to produce difference
information and send the produced difference information to
the receiver digital camera 10. In response to such an
instruction, the transmitter digital camera 10' produces dif-
ference information and sends only the produced difference
information to the receiver digital camera 10.

[0173] Thus, after a user selects at least one desired
thumbnail image, a desired processing can be performed
only on the selected thumbnail image. Therefore, it is not
necessary to receive an excessive amount of image data, and
the capacity of the information recording medium 15 can be
saved. Further, only a necessary processing is performed,
and accordingly, the entire processing rate is high.

[0174] FIG. 23 shows a display 2300 of the display
section 13 and the control panel 20 of the receiver digital
camera 10 after the receiver digital camera 10 receives
image data from the transmitter digital camera 10" and
records the received image data in the information recording
medium 15.

[0175] When the edit button 32 of FIG. 3 is selected after
the receiver digital camera 10 receives “APPLE” image data
from the transmitter digital camera 10' and records the
received “APPLE” image data in the information recording
medium 15, and a user depresses the menu button 24 in FIG.
21, a display 2300 is displayed as shown in FIG. 23.

[0176] The display 2300 includes: an address 1101 indi-
cating which layer the currently displayed thumbnail images
belong to; a function button 1102; an end button 45, and a
back button 46. In the display 2300, the address 1101 is
“/DISK1”, which indicates the highest layer of the informa-
tion recording medium 15 is shown. The display 2300 shows
a thumbnail image recorded in the information recording
medium 15, i.e., the folder icon images (FATHER folder and
MOTHER folder) and the “APPLE” thumbnail image and
“image3"” thumbnail image. The display 2300 is the same as
the display 1100 of FIG. 11 except that the “ APPLE” image
is added.

[0177] The “APPLE” image, which is received from the
transmitter digital camera 10" and recorded in the informa-
tion recording medium 15 of the receiver digital camera 10,
can also be subjected to various processing as described in
connection with FIGS. 11 through 13.

[0178] (4) Processing of the Control Section 18

[0179] FIG. 24 is a flowchart which illustrates a process
performed by the control section 18 for establishing a
communication between the receiver digital camera 10 and
the transmitter digital camera 10' and receiving image data
desired by a user from the transmitter digital camera 10'.
Steps of this process performed by the control section 18 are
described below.
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[0180] Step S2401: The connection cable 3 (FIG. 1) is
connected to the receiver digital camera 10 and the trans-
mitter digital camera 10" through the connector 1501, which
is provided at the data transmission section 17 of the receiver
digital camera 10, and the connector 1501', which is pro-
vided at the data transmission section 17' of the transmitter
digital camera 10", respectively.

[0181] In the case where the communication between the
digital camera 10 and the transmitter digital camera 10' is
established by a wireless communication system, Step
S2401 is omitted.

[0182] Step S2402: The control section 18 (FIG. 1) deter-
mines whether or not a communication is established
between the receiver digital camera 10 and the transmitter
digital camera 10". The control section 18 confirms whether
or not a communication is established between the digital
cameras 10 and 10' by the method described with reference
to FIG. 15 or 16.

[0183] Step S2403: After the control section 18 confirms
that a communication has been established between the
digital cameras 10 and 10, the control section 18 instructs
the data transmission section 17 to receive thumbnail image
data included in the highest layer recorded in the informa-
tion recording medium 15' of the transmitter digital camera
10'. On the other hand, the control section 18 sends thumb-
nail image data included in the highest layer recorded in the
information recording medium 15 of the receiver digital
camera 10 to the transmitter digital camera 10'. In this step,
the control section 18 determines whether or not any of the
thumbnail image data derived from the highest layer of the
information recording medium 15" of the transmitter digital
camera 10" has a display prohibition flag. Based on a result
of the determination, the control section 18 controls the data
transmission section 17 so as not to receive thumbnail image
data having a display prohibition flag from the transmitter
digital camera 10'.

[0184] Herein, the control section 18 may instructs the
recording/reproducing section 14 to delete thumbnail image
data which has been already sent to the transmitter digital
camera 10' from the information recording medium 15.

[0185] Step S2404: The control section 18 instructs the
recording/reproducing section 14 to temporarily record the
thumbnail image data received by the data transmission
section 17 in the incorporated memory 16 of the memory
section 19. On the other hand, the control scction 18
instructs the image data generation section 12 to display the
thumbnail image data received by the data transmission
section 17 on the display section 13.

[0186] Step S2405: The control scction 18 determines
whether or not a user selected at least one of the thumbnail
image data displayed on the display section 13. When the
control section 18 determines that the user selected any of
the thumbnail image data displayed on the display section
13, the process proceeds to Step S2406. Otherwise, the
process terminates.

[0187] Step S2406: The control section 18 determines
whether the user selected the function button 1102 or the end
button 45. If the control section 18 determines that the user
selected the function button 1102, the process proceeds to
Steps S2407 through S2409. Otherwise, the process termi-
nates.
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[0188] Step S2407: The control section 18 determines
whether or not the user selected the “view” button. If the
control section 18 determines that the user selected the
“view” button, the process proceeds to Step S2410. Other-
wise, the process proceeds to Steps S2408 through S2409.

[0189] Step S2410: The control section 18 instructs the
data transmission section 17 of the receiver digital camera
10 to receive image data associated with selected thumbnail
image data from the information recording medium 15' of
the transmitter digital camera 10'. Then, the control section
18 instructs the recording/reproducing section 14 to record
the image data received by the data transmission section 17
in the incorporated memory 16. Thereafter, the control
section 18 instructs the image data generation section 12 to
display the image data on the display section 13. Then, the
process returns to Step S2405.

[0190] Step S2408: The control section 18 determines
whether or not the user selected the “copy” button. If the
control section 18 determines that the user selected the
“copy” button, the process proceeds to Step S2411. Other-
wise, the process proceeds to Step S2409.

[0191] Step S2411: The control section 18 instructs the
data transmission section 17 of the receiver digital camera
10 to receive image data associated with selected thumbnail
image data from the information recording medium 15' of
the transmitter digital camera 10'. Then, the control section
18 instructs the recording/reproducing section 14 to record
the image data received by the data transmission section 17
in the information recording medium 15. Thereafter, the
process returns to Step S2405.

[0192] Step S2409: The control section 18 determines
whether or not the user selected the “move” button. If the
control section 18 determines that the user selected the
“move” button, the process proceeds to Step S2412. Other-
wise, the process terminates.

[0193] Step S2412: The control section 18 instructs the
data transmission section 17 of the receiver digital camera
10 to receive image data associated with selected thumbnail
image data from the information recording medium 15 of the
transmitter digital camera 10'. Then, the control section 18
instructs the recording/reproducing section 14 to record the
image data received by the data transmission section 17 in
the information recording medium 15.

[0194] Step S2422: The control section 18 instructs the
data transmission section 17 to send a deletion instruction to
the transmitter digital camera 10’ for deleting that image data
from the information recording medium 15'. Thereafter, the
process returns to Step S2405.

[0195] In this embodiment, transmission of image data
from the transmitter digital camera 10’ to the receiver digital
camera 10 for the purpose of copying, moving, or display,
and transmission of image data from the receiver digital
camera 10 to the transmitter digital camera 10' for the
purpose of copying, moving, or display, can be performed
simultaneously. That is, the receiver digital camera 10 can
refer to thumbnail image data recorded in the information
recording medium 15' of the transmitter digital camera 10'
while the transmitter digital camera 10' refers to thumbnail
image data recorded in the information recording medium
15 of the receiver digital camera 10. Between two digital
cameras, display, copying, or moving of image data is
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performed from the first camera to the second, and from the
second camera to the first, simultaneously. Thus, in such a
case, the manipulation time is short as compared with a case
where image data is exchanged such that transmission of
image data from the first camera to the second camera and
transmission of image data from the second camera to the
first camera are performed at separate times.

[0196] In this specification, the receiver digital camera 10
and the transmitter digital camera 10' have identical func-
tions, and can exchange data therebetween. However,
according to the present invention, it is not an indispensable
requirement that the receiver digital camera 10 and the
transmitter digital camera 10' are of the same product model
or have identical functions. It is appreciated that the present
invention can be practiced so long as the transmitter digital
camera 10' is an external device having a predetermined
interface.

[0197] According to a digital camera of the present inven-
tion, an image data generation section of the digital camera
generates image data which represents an image of an object
and index data which is associated with the image data. A
plurality of indices can be displayed on a display section,
and therefore, a user can readily know the contents of image
data recorded in a memory section.

[0198] According to a digital camera of the present inven-
tion, the control section controls the following processes:
establishment of a communication between a digital camera
and an external device; reception of index data by a data
communication section from the external device; recording
of the received index data by a recording/reproducing sec-
tion; and display of at least one index, which is represented
by the received index data, on the display section by the
image data generation section. With such an arrangement, a
user can readily know the contents of image data included in
the external device without a personal computer.

[0199] According to a digital camera of the present inven-
tion, when a user selects a desired index from among indices
which have been derived from the external device and
displayed on the display section, the control section controls
the data communication section to receive image data asso-
ciated with a selected index from the external device. The
received image data is recorded in the memory section. With
such an arrangement, the user can receive only image data
desired by a user from the external device and edit the
received image data.

[0200] Various other modifications will be apparent to and
can be readily made by those skilled in the art without
departing from the scope and spirit of this invention.
Accordingly, it is not intended that the scope of the claims
appended hereto be limited to the description as set forth
herein, but rather that the claims be broadly construed.

What is claimed is:
1. A digital camera, comprising:

an image capturing section for capturing an image of an
object;

an image data generation section for generating image
data which represents the captured image of the object
and index data associated with the image data;

a display section for displaying the image data and the
index data;
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a recording/reproducing section for recording the image
data and the index data in a memory section and
reproducing the image data and the index data recorded
in the memory section;

a data communication section for sending the image data
and the index data, which are recorded in the memory
section, to an external device, and receiving image data
and index data from the external device; and

a control section for controlling the image data generation
section, the recording/reproducing section, and the data
communication section,

wherein the control section controls establishment of a
communication between the digital camera and the
external device, and controls the data communication
section to receive the index data from the external
device,

the control section controls the recording/reproducing
section to record the received index data in the memory
section, and controls the image data generation section
to display at least one index which is represented by the
received index data on the display section, and

the control section controls the data communication sec-
tion to receive, from the external device, image data
associated with an index selected by a user from among
the at least one index displayed on the display section,
and controls the recording/reproducing section to
record the received image data in the memory section.

2. A digital camera according to claim 1, wherein the
index is a thumbnail image.

3. A digital camera according to claim 1, wherein the
control section controls the data communication section to
send to the external device an instruction for deleting image
data associated with the selected index.

4. A digital camera according to claim 1, wherein the data
communication section uses a communication cable or a
wireless communication system.

5. A digital camera according to claim 1, wherein the
display section further includes contact-type input means.

6. A digital camera according to claim 1, wherein the
control section controls the data communication section so
as to receive from the external device only information
corresponding to a difference between the index data
recorded in the memory section and the index data modified
in the external device.
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7. A digital camera according to claim 1, wherein the
memory section includes a rewritable optical recording
medium or a rewritable semiconductor memory.

8. A digital camera according to claim 1, wherein the
image data generation section generates image data and
index data such that each of the image data and index data
has a display prohibition flag which prevents reception of
the image data or index data by the external device.

9. A digital camera according to claim 1, wherein:

the control section determines whether or not the index
data from the external device has a display prohibition
flag; and

if the index data has the display prohibition flag, the
control section controls the data communication sec-
tion so as not to receive the index data having the
display prohibition flag and image data associated with
the index data.

10. A digital camera according to claim 1, wherein:

the digital camera has a unique identification number;

the control section compares the unique identification
number of the digital camera with an identification
number unique to the external device; and

if the control section determines as a result of the com-
parison that the external device is an authenticatable
device, a communication between the digital camera
and the external device is established.

11. A digital camera according to claim 1, wherein:

the control section controls the recording/reproducing
section to record image data and index data generated
by the image data generation section in the memory
section in units of a folder;

the folder has a hierarchical directory structure.
12. A digital camera according to claim 11, wherein:

the control section controls the recording/reproducing
section to reproduce the image data and the index data
recorded in a certain layer of the hierarchical directory
structure in the memory section; and

the control section controls the image data generation
section to display the reproduced image data and index
data on the display section.





