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DIGITAL CAMERA

INORPORATION BY REFERENCE

[0001] This application is based upon and claims priority
of Japan Patent Applications No. 2002-4096 filed on Jan. 11,
2002, No. 2002-40285 filed on Feb. 18, No. 2002-40287
filed on Feb. 18, 2002, the contents being incorporated
herein by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] This invention relates to a digital camera with a
function to record taken image data in a recording medium
and, more particularly, to an image storage apparatus that
stores image data recorded in the recording medium.

[0004] 2. Description of Related Art

[0005] A digital camera records image information about
a taken image in a changeable recording medium like a
memory card etc. But, capacity of the recording medium
recording the image information and cost performance are
not satisfactory. Especially, a problem a overwritable record-
ing medium has is its high price.

SUMMARY OF THE INVENTION

[0006] A present invention is aimed at providing a digital
camera using a recording medium efficiently and an image
storage apparatus.

[0007] A digital camera of this invention includes an
insertion port into which a storage medium is inserted, an
imaging device, a controller that stores an image taken by
the imaging device in the storage medium inserted into the
insertion port and a medium detector that detects if the
storage medium inserted into the insertion port is a storage
medium limiting overwrite.

[0008] 1t is preferable that the digital camera further
includes a display device that displays what the storage
medium limiting overwrite is detected by the medium detec-
tor. It is also preferable that the medium detector detects if
the storage medium is the storage medium limiting over-
write based upon information entered from the storage
medium inserted into the insertion port. The insertion port
may include a connector device to be connected to a
plurality of connectors of the storage medium to be inserted
and the medium detector may detect if the storage medium
is the storage medium limiting overwrite based upon a
difference in connectors of the storage medium to be con-
nected to the connector device. The insertion port may
include a detecting device that detects a difference in an
external shape of the storage medium to be inserted and the
medium detector may detect if the storage medium is the
storage medium limiting overwrite based upon a detecting
result of the detecting device. When the medium detector
detects that the storage medium limiting overwrite is
inserted into the insertion port, it is preferable that the digital
camera further includes a delete disable processing device
that lets all images to be stored in the storage medium
become unable to be deleted.

[0009] 1t is preferable that the digital camera further
includes a delete instruction device that instructs to delete an
image stored in the storage medium and a nullification
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processing device that nullifies an instruction from the delete
instruction device when the medium detector detect that the
storage medium limiting overwrite is inserted into the inser-
tion port.

[0010] Tt is preferable that the digital camera further
includes a delete disable release instruction device that lets
an image stored in the storage medium disable to be deleted
become capable of being deleted and a nullification process-
ing device that nullifies an instruction from the delete
disable release instruction device when the medium detector
detects that the storage medium limiting overwrite is
inserted into the insertion portion.

[0011] The digital camera may further include a display
device that displays an executable instruction in the digital
camera and a display change processing device that changes
a display of the display device based upon a kind of the
storage medium detected by the medium detector. It is
preferable that the display device displays the instruction
including a delete instruction to delete an image stored in the
storage medium and the display change processing device
changes a display of the display device so as not to display
the delete instruction when the medium detector detects that
the storage medium limiting overwrite is inserted into the
insertion port. It is preferable that the display device displays
the instruction including a delete disable release instruction
that lets an image to be stored in the storage medium
disabled to be deleted become capable of being deleted and,
when the medium detector detects that the storage medium
limiting overwrite is inserted into the insertion portion, the
display change processing device changes a display of the
display device so as not to display the delete disable release
instruction. When the medium detector detects that the
storage medium limiting overwrite is inserted into the inser-
tion port, the display change processing device may change
a display of the display device so as to display a delete
instruction dedicated for the storage medium limiting over-
write.

[0012] Tt is preferable that the digital camera further
includes a delete instruction device that instructs to delete an
image stored in the storage medium and a delete method
change processing device that changes a method of deleting
the image based upon an instruction of the delete instruction
device corresponding to a kind of the storage medium
detected by the medium detector. It is preferable that, when
the medium detector detects that the storage medium limit-
ing overwrite is inserted into the insertion port and also
deletion of the image is instructed by the delete instruction
device, the delete method change processing device writes
data in a storage area of information about an image to be
deleted in the storage medium limiting overwrite. It is
preferable that, when the medium detector detects that the
storage medium limiting overwrite is inserted into the inser-
tion port and also deletion of the image is instructed by the
delete instruction device, the delete method change process-
ing device changes management information corresponding
to a storage area of information about an image to be deleted
in the storage medium limiting overwrite to information
indicating a non-vacant area.

[0013] Tt is preferable that the digital camera further
includes a delete instruction device that deletes an image
stored in the storage medium and a pre-announcement
information display device that displays pre-announcement
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information on an image deletion to be performed by the
delete instruction device when the medium detector detects
that the storage medium limiting overwrite is inserted into
insertion port. The pre-announcement info display device
may display a notification notifying that the image to be
deleted by the delete instruction device is unable to be
restored. Also, the pre-announcement information display
device may display a notice notifying that deletion of an
image by the delete instruction device cannot get an increase
in storage capacity of the storage medium.

[0014] Tt is preferable that the digital camera further
includes a residual capacity detector that detects residual
capacity of the storage medium and a display device that a
display prompting to change a storage medium based upon
a detecting result of the residual capacity detector when the
medium detector detects that the storage medium limiting
overwrite is inserted into the insertion port.

[0015] 1t is preferable that the digital camera further
includes a delete instruction device that instructs to delete
image data stored in the storage medium, wherein, when the
medium detector detects that the storage medium limiting
overwrite is inserted into the insertion port, it is preferable
that the delete instruction device instructs so as to nullify an
image data area of the storage medium limiting overwrite.

[0016] 1t is preferable that the digital camera further
includes a delete instruction device that instructs to delete
image data stored in the storage medium and a selection
device that selects any of a first delete method deleting the
image data by nullifying an image data area of the storage
medium limiting overwrite or a second delete method
assuming that the image data is deleted by changing data
management information of the image data when the
medium detector detects that the storage medium limiting
overwrite is inserted into the insertion port.

[0017] The delete instruction device may instruct so as to
nullify the image data by overwriting the image data area of
the storage medium limiting overwrite with data. It is
preferable that the medium detector detects if the storage
medium inserted into the insertion port is overwritable
storage medium and the delete instruction device instructs so
as to change only data management information correspond-
ing to the image data stored in the overwritable storage
medium when the medium detector detects that the over-
writable storage medium is inserted into the insertion port.
The data management information may be information
identifying where to record the image data stored in the
storage medium.

[0018] 1t is preferable that, when the medium detector
detects that the storage medium limiting overwrite is
inserted into the insertion port, the delete instruction device
instructs so as to nullify a record area of data management
information corresponding to the image data and also record
new data management information.

[0019] The delete instruction device may instruct so as to
nullify at least a portion of the image data area. Also, the
delete instruction device may instruct so as to nullify all of
the image data area.

[0020] The digital camera further includes a delete instruc-
tion device that instructs to delete image data stored in the
storage medium, wherein it is preferable that the delete
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instruction device instructs a different delete method corre-
sponding to a kind of the storage medium detected by the
medium detector.

[0021] The digital camera further includes a delete instruc-
tion device that instructs to delete image data stored in the
storage medium and a capacity detector that detects memory
capacity of the storage medium inserted into the insertion
port, wherein it is preferable that, when the medium detector
detects that the storage medium limiting overwrite is
inserted into the insertion port, the delete instruction device
instructs a different delete method corresponding to memory
residual capacity of the storage medium limiting overwrite
detected by the capacity detector. The delete instruction
device may instruct so as to nullify the image data area when
the capacity detector detects that the storage medium lim-
iting overwrite has not memory residual capacity enough to
record new data management information in the storage
medium limiting overwrite.

[0022] The digital camera further includes a format
instruction device that instructs to format the storage
medium inserted into the insertion port, wherein it is pref-
erable that the format instruction device instructs a different
format corresponding to a kind of the storage medium
detected by the medium detector. It is preferable that, when
the medium detector detects that the storage medium limit-
ing overwrite is inserted into the insertion port, the digital
camera further includes a notification device that notifies
that formatting cannot get an increase in capacity.

[0023] 1t is preferable that the digital camera further
includes an optimization processing device that instructs so
as to optimize data in the storage medium inserted into the
insertion port and an optimization processing nullification
processing device that nullifies an instruction to process an
optimization by the optimization processing device when the
medium detector detects that the storage medium limiting
overwrite is inserted into the insertion port.

[0024] An image storage apparatus of this invention
includes a connecting device that connects to any of a
storage medium limiting overwrite and a overwritable stor-
age medium, an image management setting device that
executes independently a first image management setting
that manages image data recorded in the storage medium
limiting overwrite and a second image management setting
that manages image data recorded in the overwritable stor-
age medium and a management control device that imple-
ments an image management control in accordance with the
first image management setting when the storage medium
limiting overwrite is connected to the connecting device and
implements an image management control in accordance
with the second image management setting when the over-
writable storage medium is connected to the connecting
device.

[0025] Tt is preferable that the management control device
performs a delete control to delete the image data recorded
in the storage medium connected to the connecting device as
the image management control. The image storage apparatus
further includes an image storage memory that stores the
image data, wherein it is preferable that the image manage-
ment control device may include a storage control to store
the image data recorded in the storage medium connected to
the connecting device in the image storage memory as the
image management control.
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[0026] Tt is preferable that the image management setting
device performs a setting change of the first image manage-
ment setting and the second image management setting
depending upon a kind of the storage medium connected to
the connecting device. It is preferable that the image man-
agement setting device permits to perform a setting change
of the first image management setting when the storage
medium limiting overwrite is connected to the connecting
device and the image management setting device permits to
perform a setting change of the second image management
setting when the overwritable storage medium is connected
to the connecting device.

[0027] 1t is preferable that the connecting device is an
attachment device that attaches any of the storage medium
limiting overwrite and the overwritable storage medium.
The connecting device may connect to any of the storage
medium limiting overwrite and the overwritable storage
medium via an apparatus attaching any of the storage
medium limiting overwrite and overwritable storage
medium to an attachment device.

[0028] 1t is preferable that a digital camera of this inven-
tion includes a connecting device that connects to any of a
storage medium limiting overwrite and a overwritable stor-
age medium, an image management setting device that
executes independently a first image management setting
that controls image data recorded in the storage medium
limiting overwrite and a second image management setting
that controls image data recorded in the overwritable storage
medium and a management control device that implements
an image management control in accordance with the first
image management setting when the storage medium lim-
iting overwrite is connected to the connecting device and
implements an image management control in accordance
with the second image management setting when the over-
writable storage medium is connected to the connecting
device.

[0029] Tt is preferable that the image management setting
device performs a setting change of the first image manage-
ment setting and the second image management setting
depending upon a kind of the storage medium connected to
the connecting device. It is preferable that the image man-
agement setting device permits to perform a setting change
of the first image management setting when the storage
medium limiting overwrite is connected to the connecting
device and the image management setting device permits to
perform a setting change of the second image management
setting when the overwritable storage medium is connected
to the connecting device.

[0030] A control program of this invention that runs in a
computer includes a step of implementing an image man-
agement control in accordance with the first image manage-
ment setting controlling image data recorded in the storage
medium limiting overwrite when the storage medium lim-
iting overwrite is connected to the connecting device con-
necting to any of a storage medium limiting overwrite and
a overwritable storage medium and a step of implementing
an image management control in accordance with the second
image management setting controlling image data recorded
in the overwritable storage medium when the overwritable
storage medium is connected to the connecting device.

[0031] An image storage apparatus of this invention
includes a connecting device that connects to a storage

May 19, 2005

medium recording image data, a delete instruction device
that instructs so as to delete image data recorded in the
storage medium connected to the connecting device, a
medium detector that detects if the storage medium con-
nected to the connecting device is a storage medium limiting
overwrite and a notification device that notifies that deletion
of the image data cannot get an increase in memory capacity
when the medium detector detects that the storage medium
limiting overwrite is connected to the connecting device.

[0032] An image storage apparatus of this invention
includes a connecting device that connects to a storage
medium recording image data, a delete instruction device
that instructs so as to delete image data recorded in the
storage medium connected to the connecting device, a
medium detector that detects if the storage medium con-
nected to the connecting device is a storage medium limiting
overwrite, an image storage memory and a delete control
device that controls so as to receive image data recorded in
the storage medium connected to the connecting device,
store the received image data in the image storage memory
and delete the image data of the storage medium automati-
cally after storage thereof, wherein it is preferable that, when
the medium detector detects that the storage medium limit-
ing overwrite is connected to the connecting device, the
delete control device halts automatic deletion of the image
data after storage thereof.

[0033] When the medium detector detects that the storage
medium limiting overwrite is connected to the connecting
device, the delete control device may prohibit the image data
from being deleted automatically after storage thereof. The
delete control device may inquiry whether the image data is
deleted when the medium detector detects that the storage
medium limiting overwrite is connected to the connecting
device.

[0034] A control program that runs in a computer includes
a step of instructing so as to delete image data recorded in
a storage medium connected to a connecting device, a step
of detecting whether a storage medium connected to a
connecting device is a storage medium limiting overwrite, a
step of receiving image data recorded in the storage medium
connected to the connecting device and stores the received
image data in the image storage memory, a step of deleting
the image data of the storage medium automatically after
storage of the image data and a step of halting an automatic
deletion of the image data after storage thereof when the
storage medium limiting overwrite is connected to the
connecting device.

[0035] A storage medium of this invention that is capable
of being inserted into a digital camera implementing a
different function by detecting a kind of a storage medium
and that also limits overwrite includes an information device
that change a function of the digital camera. The information
device may be property information of the storage medium
to be inputted into the digital camera. The information
device is a connector device that has a plurality of connec-
tors capable of being connected to the digital camera and the
connector device may be different from the one of an
overwritable storage medium. The information device is an
external shape of the storage medium interfacing with the
digital camera and may be different from the one of an
overwritable storage medium.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0036] FIG. 1 is a block diagram showing a configuration
of a digital camera in a first embodiment of this invention.

[0037] FIG. 2 is a main flow chart of control processing
to be executed in the first embodiment.

[0038] FIG. 3 is a flow chart of interrupt image taking
processing to be executed in the first embodiment.

[0039] FIG. 4 is a flow chart of interrupt reproduction
processing to be executed in the first embodiment.

[0040] FIG. 5 is a flow chart of an interrupt reproduction
menu to be executed in the first embodiment.

[0041] FIG. 6 is a flow chart of an interrupt special delete
to be executed in the first embodiment.

[0042] FIG. 7 is a block diagram showing a configuration
of a digital camera in a second embodiment of this inven-
tion.

[0043] FIG. 8 is a main flow chart of control processing
to be executed in the second embodiment.

[0044] FIG. 9 is a flow chart showing priority decision
processing of FIG. 8.

[0045] FIG. 10 is a flow chart showing a detail of tran-
scription processing of FIG. 8.

[0046] FIG. 11 is a flow chart showing residual capacity
display processing of FIG. 8.

[0047] FIG. 12 is a flow chart of an interrupt image taking
to be executed in the second embodiment.

[0048] FIG. 13 is a flow chart of interrupt reproduction
processing to be executed in the second embodiment.

[0049] FIG. 14 is a flow chart showing a detail of the
reproduction processing of FIG. 13.

[0050] FIG. 15 is a flow chart showing of an interrupt
reproduction menu to be executed in the second embodi-
ment.

[0051] FIG. 16 is a flow chart of interrupt power-off
processing to be executed in the second embodiment.

[0052] FIG. 17 is a flow chart of bulk transcription
processing when an all-at-once transcription processing
mode is set in the second embodiment.

[0053] FIG. 18 is a flow chart of an interrupt image taking
processing when the all-at-once transcription processing
mode is set in the second embodiment.

[0054] FIG. 19 is a flow chart of all-at-once transcription
processing when the all-at-once transcription processing
mode is set in the second embodiment.

[0055] FIG. 20 is a block diagram showing a configura-
tion of a digital camera in a third embodiment of this
invention.

[0056] FIG. 21 is a flow chart showing control processing
at a time of a power-on to be executed in the third embodi-
ment.

[0057] FIG. 22 is a view showing a display example
displayed on a LCD display panel.
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[0058] FIG. 23 is a flow chart showing of control pro-
cessing at a time of changing a mode to be executed in the
third embodiment.

[0059] FIG. 24 is a flow chart showing record control
processing to be executed in the third embodiment.

[0060] FIG. 25 is a flow chart showing record control
processing to be executed in the third embodiment.

[0061] FIG. 26 is a view showing a display example
displayed on a LCD display panel.

[0062] FIG.27 is a flow chart showing a memory capacity
detection control to be executed in the third embodiment.

[0063] FIGS. 28(a) and (b) are views showing a display
example displayed on a LCD display panel.

[0064] FIG.29(a)is a view showing a display example of
the delete menu displayed on a LCD display panel.

[0065] FIG.29(b)is a view showing a display example of
a warning displayed on a LCD display panel.

[0066] FIG. 30 is a flow chart showing a simple delete
operation in the third embodiment.

[0067] FIG. 31 is a flow chart showing a complete delete
operation to be executed in the third embodiment.

[0068] FIG. 32 is a flow chart showing delete control
processing to be executed in the third embodiment.

[0069] FIG. 33 is a flow chart showing delete control
processing to be executed in the third embodiment.

[0070] FIG. 34 is a flow chart showing delete control
processing to be executed in the third embodiment.

[0071] FIG. 35 is a view showing a display example of a
warning on a LCD display panel.

[0072] FIG. 36 is a view showing a display example of a
setting menu on a LCD display panel.

[0073] FIG. 37 is a flow chart showing a format control to
be executed in the third embodiment.

[0074] FIG. 38 is a flow chart showing file optimization
control processing to be executed in the third embodiment.

[0075] FIG. 39 is a flow chart showing format processing
to be executed in the third embodiment.

[0076] FIG. 40 is a flow chart showing panorama shooting
control processing to be executed in the third embodiment.

[0077] FIG. 41 is a flow chart showing panorama com-
position control processing to be executed in the third
embodiment.

[0078] FIG. 42 is a flow chart showing continuous shoot-
ing control processing to be executed in the third embodi-
ment.

[0079] FIG. 43 is a flow chart showing record inquiry
control processing to be executed in the third embodiment.

[0080] FIG. 44 is a view showing a display example of a
print setting menu on a LCD display panel.

[0081] FIG. 45 is a flow chart showing print setting
control processing to be executed in the third embodiment.
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[0082] FIG. 46 is a flow chart showing setting change
control processing to be executed in the third embodiment.

[0083] FIG. 47 is a flow chart showing setting change
control processing to be executed in the third embodiment.

[0084] FIG. 48 is a flow chart showing right/left rotation
control processing to be executed in the third embodiment.

[0085] FIG. 49 is a flow chart showing right/left rotation
control processing to be executed in the third embodiment.

[0086] FIG. 50 is a flow chart showing right/left rotation
control processing to be executed in the third embodiment.

[0087] FIG. 51 is a flow chart showing index data creation
control processing to be executed in the third embodiment.

[0088] FIG. 52 is a flow chart showing transfer manage-
ment control processing to be executed in the third embodi-
ment.

[0089] FIG. 53 is a flow chart showing record control
processing to be executed in a fourth embodiment.

[0090] FIG. 54 is a view showing a display example of
reproducing an image on a LCD display panel.

[0091] FIG. 55 is a flow chart showing capacity secure
control processing to be executed in the fourth embodiment.

[0092] FIG. 56 is a flow chart showing residual capacity
display control processing to be executed in the fourth
embodiment.

[0093] FIG. 57 is a view showing a display example of a
number of remaining frames on a LCD display panel.

[0094] FIG. 58 is a flow chart showing battery related
control processing to be executed in the fourth embodiment.

[0095] FIG. 59 is a flow chart showing battery-related
control processing to be executed in the fourth embodiment.

[0096] FIG. 60 is a view showing a message display
example on a LCD display panel.

[0097] FIG. 61 is a flow chart showing battery-related
control processing in the fourth embodiment.

[0098] FIG. 62 is a flow chart showing battery-related
control processing in the fourth embodiment.

[0099] FIG. 63 is a flow chart showing memory capacity
display control processing in the fourth embodiment.

[0100] FIG. 64 is a view showing a display example of a
number of remaining frames on a LCD display panel.

[0101] FIG. 65 is a flow chart showing memory capacity
display control processing to be executed in the fourth
embodiment.

[0102] FIG. 66 is a flow chart showing memory capacity
display change control processing to be executed in the
fourth embodiment.

[0103] FIG. 67 is a flow chart showing image reproduc-
tion control processing to be executed in the fourth embodi-
ment.

[0104] FIG. 68 is a flow chart showing reproduction
change control processing to be executed in the fourth
embodiment.
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[0105] FIG. 69 is a view showing a display example of a
reproduction menu on a LCD display.

[0106] FIG. 70 is a view showing a display example of
reproducing plural image data on a LCD display panel.

[0107] FIG. 71 is a flow chart showing image delete
control processing to be executed in the fourth embodiment.

[0108] FIG. 72 is a block diagram showing a configura-
tion of an image storage apparatus in a fifth embodiment of
this invention.

[0109] FIG. 73 is a flow chart showing image manage-
ment control processing to be executed in the fifth embodi-
ment.

[0110] FIG. 74 is a view showing a display example of a
setting menu to be executed in the fifth embodiment.

[0111] FIG. 75 is a flow chart showing image manage-
ment control processing to be executed in the fifth embodi-
ment.

[0112] FIG. 76 is a flow chart showing image manage-
ment control processing to be executed in the fifth embodi-
ment.

[0113] FIG. 77 is a view showing a display example of a
setting menu in the fifth embodiment.

[0114] FIG. 78(a) and (b) 77 are views showing a display
example of a setting menu in the fifth embodiment.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0115] A digital camera in accordance with a first embodi-
ment of this invention will be described hereinafter. FIG. 1
is a block diagram showing a digital camera system of the
first embodiment in accordance with this invention. As FIG.
1 shows, digital camera 1 consists of control/processor unit
5, LCD display panel 6, operation unit 7, imaging device 8,
A/D converter 9, display buffer 10, Raw data buffer 11,
digital input/output terminal 12 and the like. Operation unit
7 is a unit whereby a user selects any of operations of digital
camera 1, for instance, including a mode selection switch
and a shutter release button. Imaging device 8 has an image
sensor of approximately 3 million pixels and converts a
subject image through a taking lens (not shown) electrically.
Digital camera 1 is provided with card slot 2 for inserting a
storage medium of a solid-state memory card. Digital cam-
era 1 can accept selectively overwritable storage medium 3
that is typically used as a storage medium of a digital camera
and write-once storage medium 4 capable of writing once as
a storage medium. Overwritable storage medium 3 and
write-once storage medium 4 can be inserted into card slot
2. FIG. 1 shows what write-once storage medium 4 is
inserted into card slot 2. A user operates operation unit 7 to
select a shooting mode or a reproduction mode while
viewing a menu displayed on LCD display panel 6. When
the shooting mode is selected, an optical image through a
taking lens (not shown) is successively converted into an
electric image signal by imaging device 8. Until a shutter is
released in response to an operation of operation unit 7,
control/processor unit 5 controls imaging device 8 and
skips/reads converted electric image data. Skipped/read
electric image data is digitally converted to skipped image
data by A/D converter 9 and then sent to control/processor
unit 5.
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[0116] Control/processor unit 5 converts skipped image
data from A/D converter 9 to display image data and sends
the display image data to display buffer 10. When the
shooting mode is set, as imaging device 8 successively takes
photographs, the skipped image data is also successively
sent to control/processor unit § and then display buffer 10 is
successively overwritten one after another by new display
image data. Accordingly, An image successively taken by
imaging device 8 is displayed as a moving image via LCD
display panel 6 and LCD display panel 6 functions as a
finder of digital camera 1.

[0117] When a shutter release button is pressed, control/
processor unit 5 reads out all pixels of an electric image
signal controlling imaging device 8 and digitally converts
the read-out electric image signal by A/D converter 9.
Digital data obtained in this way is Raw data outputted from
an image sensor of imaging device 8. Raw data from A/D
converter 9 is sent to Raw data buffer 11 and is temporally
stored therein. When storage of Raw data is finished, imag-
ing device 8 performs skip/read-out processing again and
LCD display panel 6 displays a moving image based upon
skipped image data.

[0118] As Raw data buffer 11 has capacity equivalent to
about 10 images, it can store up to 10 images at maximum
in response to an operation of a shutter release button. By the
operation of the shutter release button, Raw data stored in
Raw data buffer 11 is immediately sent to control/processor
unit § wherein image processing such as an interpolation and
a white balance adjustment and compression process is
performed. Data processed by the image processing and
compression process is stored in write-once storage medium
4 inserted into card slot 2. When storage in write-once
storage medium 4 is complete and the complete storage is
confirmed, the Raw data already sent to control/processor
unit 5 is deleted from Raw data buffer 11 or gets ready for
being overwritten by new Raw data. Capacity of approx. 10
images at Raw data buffer 11 is for storing plural Raw data
at the same time when a subsequent image is taken before
processing on an image at control/processor unit 5 is not
complete in a continuous shooting mode.

[0119] A residual capacity amount of write-once storage
medium 4 is detected by control/processor unit 5 and
displayed on LCD panel 6. When the residual capacity
amount of write-once storage medium 4 becomes empty, a
message prompting to update the storage medium is dis-
played on LCD panel 6. A user acknowledges a necessity to
update it with a fresh medium via a display screen of LCD
display panel 6. Write-once storage medium 4 is pulled out
from digital camera 1, then an image stored in write-once
storage medium 4 is retrieved using PCs and the like. Or,
with write-once storage medium 4 inside card slot 2, a
digital communication cable is connected to digital input/
output terminal 12 and then the image can be retrieved too
over the digital communication cable.

[0120] When overwritable storage medium 3 instead of
write-once storage medium 4 is inserted into card slot 2,
digital camera 1 works almost the same way as the forego-
ing. In this case, however, it is possible to select an
unwanted image from the image displayed on LCD display
panel 6 and delete the unwanted image from storage medium
3 via an operation of operation unit 7. Thus, when overwrit-
able storage medium 3 is used, new memory capacity for
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storing new image data can be secured by deleting the
unwanted image even when residual capacity of a storage
medium gets empty.

[0121] Contrary to this, in the event that write-once stor-
age medium 4 is used, it is necessary to update the storage
medium with a fresh medium when residual capacity of the
storage medium gets empty. In order that a difference in
usage due to its characteristics of each storage medium does
not confuse a user, LCD display panel 6 displays so as to
show that any of write-once storage medium 4 or overwrit-
able storage medium 3 is inserted into card slot 2.

[0122] So far, a configuration of digital camera 1 in
accordance with the first embodiment of this invention has
been described. An explanation about work of digital camera
1 will be given hereinafter.

[0123] FIG. 2 is a main flow chart showing a control
processing of control/processor unit § according to the first
embodiment. In step S1, when a power switch is turned on
via operation unit 7, it is boot digital camera 1 in a record
mode. In step S2, it is checked whether or not a storage
medium is inserted into card slot 2 and when the storage
medium is inserted into card slot 2, the flow proceeds to step
S3. In step S3, property information on the storage medium
is read in via a connector of card slot 2. The property
information is information that refers to a kind and capacity
of a storage medium and also includes information on which
a medium is in use, write-once storage medium 4 or over-
writable storage medium 3. In step S4, it is checked whether
or not a medium inserted into card slot 2 is write-once
storage medium 4 based upon property information inputted.
When it is detected that write-once storage medium 4 is
inserted, the flow proceeds to step S5. In step S5, LCD
display panel 6 displays that the storage medium in use is
write-once storage medium 4. This display is kept on as long
as the power switch is on. In step S6, it is to process
nullification of a delete instruction. With overwritable stor-
age medium 3 in use, it is possible to give a delete instruc-
tion of a stored image and secure capacity for new image
data by deleting the image. Processing of nullifying the
delete instruction is processing to make the delete instruc-
tion invalid even if the instruction to delete an image is
given. The deletion instruction is performed through an
operation of operation unit 7 with a display of an image in
question on LCD display panel 6. And also, it is possible to
automatically give a delete instruction from an outside via
digital input/output terminal 12 after an image is automati-
cally read out outside via digital input/output terminal 12.
When processing of nullifying the delete instruction is
performed, the delete instruction becomes null and void, and
then processing to delete an image is not executed.

[0124] 1In step S7, processing of nullifying a protect
release instruction is performed. As described above, it is
possible to instruct a deletion of an image in case of
overwritable storage medium 3. But, to avoid an inadvertent
deletion, an instruction to protect an image from a delete
operation and an instruction to release this protect every
each image can be given via operation unit 7. Processing of
nullifying the protect release instruction is processing to
make the protect release instruction invalid if the protect
release is instructed. Herein, write-once storage medium 4 is
configured in such a way that an image cannot be overwrit-
ten owing to protect processing, so it is to make sure such
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that processing of nullifying the protect release instruction
does not inadvertently release the protect processing. In step
S8, it is to enable an interrupt special delete. As overwriting
cannot be performed on write-once storage medium 4, new
memory capacity cannot be secured even if a stored image
is deleted. However, there is a case where images that a user
does not want to keep by all means or show to anyone
happen to be stored in write-once storage medium 4. Thus,
processing of an interrupt special delete makes it possible to
delete these images stored in write-once storage medium 4.
A detail of processing of nullifying the interrupt special
delete will be described later.

[0125] In step S9, after processing the foregoing, it is to
detect residual capacity of a storage medium and display the
detected capacity on LCD display panel 6. In step S4, when
it is detected that the storage medium is not write-once
storage medium 4, the flow proceeds to step S9. When
residual capacity of overwritable storage medium 3 is
detected, the detected capacity is displayed on LCD display
panel 6.

[0126] Instep S10,itis to enable an interrupt image taking
corresponding to an operation of a shutter release button in
operation unit 7. In step S11, it is to make an interrupt
reproduction enabled corresponding to a reproduction mode
selection in operation unit 7. In step S12, the flow is put on
a standby.

[0127] On the other hand, when the storage medium is not
inserted into card slot 2 in step S2, the flow proceeds to step
S13. In step S13, LCD display panel 6 displays that there is
no storage medium inserted into card slot 2. Then, the flow
proceeds to step S12. Accordingly, when there is no storage
medium inserted into card slot 2, the interrupt imaging
taking and the interrupt reproduction become disable.

[0128] According to the first embodiment, based upon the
property information inputted via the connector of card slot
2 in step S3, a kind of the storage medium is detected in step
S4. But, the first embodiment is not limited to this example.
For example, let a given connector pin out of a plurality of
connector pins, provided at a storage medium, connecting to
the storage medium and card slot 2 be for checking the
medium. There is provided the given pin in overwritable
storage medium 3, whereas write-once storage medium 4
has no given pin. In this case, in step S4, detection of
whether the given pin is connected to the connector on a side
of slot card 2 permits to judge whether write-once storage
medium 4 is inserted. Or, an exterior shape of the storage
medium is so configured as to be different between over-
writable storage medium 3 and write-once storage medium
4, so a kind of the storage medium can be detected. For
example, a notch is provided at a part of the exterior shape
of write-once storage medium 4. In this case, by providing
a switch or so to detect presence or absence of a notch or so
provided on the side of the storage medium, it can be judged
whether or not write-once storage medium 4 is inserted.

[0129] Next, a detail of work of digital camera 1 in
accordance with the first embodiment will be described.

[0130] (Processing of the Interrupt Image Taking: FIG. 3)

[0131] First, work in a case where a shooting operation is
performed with processing of the interrupt image taking in
step S10 of the flow chart in FIG. 1 will be described using
a flow chart of FIG. 3. FIG. 3 is the flow chart showing a
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processing procedure of the interrupt image taking to be
executed in control/processor unit 5. Pressing a shutter
release button in operation unit 7 lets this processing start
from step S21.

[0132] In step S22, it is to perform image taking process-
ing and storage processing. Control/processor unit 5
retrieves an image via imaging device 8, A/D converter 9
and Raw data buffer 11. Further, after processing such an
image interpolation and an image compression is performed,
the image is stored in the storage medium via card slot 2.

[0133] Instep S23, it is judged whether or not write-once
storage medium 4 is inserted into card slot 2. This judgment
can be made based upon the property information inputted
in step S3 of FIG. 2. When it is judged that write-once
storage medium 4 is inserted, the flow proceeds to step S24.
In step S24, the image stored in write-once storage medium
4 in step S22 is automatically protected so as not to be
overwritten. In step S25, LCD display panel 6displays that
the image appearing on a display screen is protected.

[0134] In step S26, it is checked if there is residual
capacity in write-once storage medium 4. When it is judged
that there is no capacity or no enough capacity to store a new
image, the flow proceeds to step S27. In step S27, LCD
display panel 6 displays that the storage medium in use is to
be updated. Then, in step S28, the flow gets back to the main
flow. In step S26, when it is judged that there is residual
capacity, the flow proceeds to step S28 and gets back to the
main flow.

[0135] On the other hand, when it is judged in step S23
that the storage medium is overwritable storage medium 3,
not write-once storage medium 4, the flow proceeds to step
S28 and gets back to the main flow. Like this, when
overwritable storage medium 3 is inserted, processing in
steps 26 and 27 are not performed, so LCD display panel 6
does not display that the storage medium in use is to be
updated even when residual capacity of the storage medium
becomes less.

[0136] Write-once storage medium 4 is basically the same
configuration with overwritable storage medium 3 rather
than an image quality stored in medium 4 getting deterio-
rated due to excessive overwriting beyond a performance
warranty against repeated overwriting. Then, in step S24 of
FIG. 3, write-once storage medium 4 is configured such that
automatic protect processing via control/processor unit 5§
inhibits a user from overwriting and deleting the image and
does not confuse the user. But, the first embodiment is not
limited to this example and, for example, when write-once
storage medium 4 in itself is configured such that over
writing and deleting are banned, processing in steps S24 and
S25 can be omitted.

[0137] (Processing of Interrupt Reproduction: FIG. 4)

[0138] Next, work in a case where a reproduction opera-
tion is performed with processing of the interrupt reproduc-
tion enabled in step S11 of the flow chart in FIG. 1 will be
described using a flow chart of FIG. 4. FIG. 4 is the flow
chart showing a processing procedure of the interrupt repro-
duction to be executed in control/processor unit 5. Selecting
a reproduction mode via an operation of operation unit 7 lets
this processing start from step S31.

[0139] Instep S32, it is to enable an interrupt reproduction
menu. The reproduction menu is various kind of an opera-
tion menu that can be set in the reproduction mode.
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[0140] Instep S33, it is to process a reproduction. A latest
image stored in write-once storage medium 4 is reproduced
on LCD panel unit 6. An image displayed on LCD display
panel 6 can be changed at will via operation unit 7 and an
image advance can be performed. When a thumbnail display
is selected via operation unit 7, all of images stored in the
storage medium are displayed on LCD display panel 6.
Every time a single operation of the reproduction process is
finished in step S33, the flow proceeds to step S34.

[0141] In step S34, it is judged if an operation to finish
reproduction is performed via operation unit 7 and when the
reproduction finishing operation is performed, the flow
proceeds to step S35. In step S35, it is to make an interrupt
reproduction menu disabled and then in step S36, the flow
gets back to the main flow of FIG. 2. Then, a mode is
changed from the reproduction mode to a record mode.
When the operation to finish reproduction is not performed
in step S34, the flow gets back to step S33 and processing
in steps S33 and S34 is repeatedly performed until the
operation to finish reproduction is implemented.

[0142] (Processing of an Interrupt Reproduction Menu:
FIG. 5)

[0143] Next, work in a case where a reproduction menu is
selected with processing of the interrupt reproduction menu
enabled in step S32 of the flow chart in FIG. 4 will be
described using a flow chart of FIG. 5. FIG. 5 is the flow
chart showing a processing procedure of interrupt reproduc-
tion menu processing to be executed in control/processor
unit 5. The reproduction menu is various kind of the
operation menu that can be set in a reproduction mode and
an operation item such as the thumbnail display, an enlarged
display, a bulk delete of images, an individual delete of an
image, a protect image and a release protect image delete is
displayed on LCD display panel 6 as an itemized menu. One
of items listed in the menu can be selected via operation unit
7. Selecting the reproduction mode via operation unit 7 lets
this processing start from step S41.

[0144] In step S42, it is checked whether write-once
storage medium 4 is inserted into card slot 2 and when
write-once storage medium 4 is inserted, an item change
processing of a display menu is performed in steps S43
through S45.

[0145] Instep S43, it is to process a non-display of deleted
menu and, more specifically, an operation item such as the
bulk image delete and the single image delete is excluded
from a reproduction menu so as not to be displayed on LCD
display panel 6. Instep S44, a special delete menu display
processing is performed and, more specifically, a special
delete is added to the menu as an operation item so that the
special delete is displayed on L.CD display panel 6. Also, in
step S45, it is to process a non-display of a protect menu and,
more specifically, an operation item such as a protect of an
image and a release protect of an image is excluded from the
reproduction menu so that such operation items are not
displayed on LCD display panel 6. With the above process-
ing in steps S43 to S45, menu items excluded from the
reproduction menu cannot be selected via operation unit 7.

[0146] In step S46, the reproduction menu including a
result of the item change performed in step S43 through step
S45 is displayed. In step S42, on the other hand, when the
storage medium in use is overwritable storage medium 3, not
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write-once storage medium 4, the flow proceeds to step S46,
not changing an operation item. In this case, operation items
such as the thumbnail display, the enlarged display, the bulk
image delete, a single image delete, a protect image and the
release protect image and so are displayed as the list menu
on LCD display panel 6.

[0147] In step S47, from reproduction menu displayed on
LCD display panel 6, an item in the list is selected via
operation unit 7 and a selected operation item via operation
unit 7 is executed. Every time processing of the selected
operation item is complete, the flow proceeds to step S48. In
step S48, it is checked if an operation of closing a repro-
duction menu is performed via operation unit 7. When the
operation is performed, the flow proceeds to step S49.

[0148] Instep s49, itis to format a menu display. In a case
where the operation item change processing is performed in
step S43 to step S45, a menu screen returns to the repro-
duction menu display of standard operation items such as
thumbnail display, an enlarged display, the bulk image
delete, the single image delete, the protect image and the
release protect image and so forth. And then, the flow gets
back to the flow of interrupt reproduction in step S50 of
FIG. 4.

[0149] When the operation of closing the reproduction
menu is not executed in step S48, the flow gets back to step
S47 and processing in steps S47 and S48 is repeatedly
performed until the operation to finish the reproduction
menu is executed. After the reproduction menu display is
performed in step S46, when the operation to finish the
reproduction menu is executed not selecting the operation
item, the flow gets back to step S49 to format the menu
display.

[0150] In the interrupt reproduction menu processing like
the foregoing, the processing to nullify the delete instruction
and the release protect instruction in steps S6 and S7 of FIG.
2 is performed and further, the processing in steps S43 and
S45 lets these operation items be deleted from the repro-
duction menu. Accordingly, the foregoing processing can
avoid a user from being confused when the user operates and
also becomes a safety measure just in case of an error.

[0151] However, in the event that processing of step S6
and step S7 are so configured as to be surely performed,
processing of steps S43 and S45 can be omitted. In this case,
the delete image and a protect-related operation item are
displayed on LCD display panel 6 as a selectable operation
item on the surface even when write-once storage medium
4 is inserted into card slot 2. However, even if the delete
image and the protect-related operation item are selected,
none of the delete image and the release protect can be
executed since processing to nullify the instruction is per-
formed in steps S6 and S7.

[0152] And in a case where processing in steps S43 and
S45 of FIG. 5 are so configured as to be surely executed,
steps S6 and S7 of FIG. 2 can be omitted. But, in this case,
instead of step S6 of FIG. 2, it is preferable that there is
provided a processing step to nullify a delete instruction
from an outside via digital input/output terminal 12.

[0153] Also, it is possible that processing of an item
change of the display menu in steps S43 to S45 is so
configured as to be executed all at once in steps S6 and step
s7.
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[0154] (Interrupt Special Delete Processing)

[0155] Next, work in a case where a special delete opera-
tion is performed with processing of the interrupt special
delete enabled in step S8 of the flow chart in FIG. 2 will be
described using a flow chart of FIG. 6. FIG. 6 is the flow
chart showing a processing procedure of interrupt special
delete processing to be executed in control/processor unit 5.
This processing will start from step S51 by selecting a
special delete item from the reproduction menu with an
image being reproduced on LCD display panel 6.

[0156] In step S52, overwrite disabled notice is displayed
on LCD display panel 6. With this display, a user is notified
that deletion of an image cannot secure new capacity in
write-once storage medium 4. This overwrite disabled notice
display notifies a user that a special delete operation is
different from a normal delete operation against overwrit-
able storage medium 3 not to confuse a user.

[0157] In step S53, a restore disable warning is displayed
on LCD display panel 6. Deletion to be performed against
overwritable storage medium 3 is not to delete image
information itself from the storage medium. Namely, when
the deletion of an image is instructed, data on management
information corresponding to the image is caused to be in a
deleted state and then a storage area of image information
specified by management information is made enabled to be
overwritten. Accordingly, even with the delete operation,
unless an area actually storing the image information is
overwritten by another information, it is possible to restore
the image again using special restoration software. The
management information herein is information such as FAT
(File Allocation Table) data controlling image data stored in
the storage medium.

[0158] On the other hand, if an image is deleted by
overwriting management information against the write-once
storage medium 4, there is a possibility that a new image is
overwritten by utilizing a storage area of information about
an image to be deleted. In this case, the image overwritten
by the new image gets broken and cannot be restored.
Accordingly, the first embodiment employs a deletion
method with respect to write-once storage medium 4, which
will be explained hereinafter. With this method, once an
image of write-once storage medium 4 is deleted, it becomes
impossible to restore the image. Thus, the restore disable
warning display notifies a user that the image restoration is
impossible. In this way, in the event that an image is deleted
from write-once storage medium 4, the image restoration
becomes impossible, which meets a user’s intention that he
or she does not want to have pictures viewed.

[0159] In step S54, it is checked if a delete execution is
selected via operation unit 7 within a given period of time
since the notice and the warnings in steps S52 and step S53
are displayed on LCD display panel 6. When the delete
execution is selected in step S54, assuming that a user is
convinced with the notice and the warnings displayed on
LCD display panel 6 so that the user selects the delete
operation, the flow proceeds to step S585.

[0160] In step S55, the storage area of the image to be
deleted specified by management information is overwritten
by meaningless information and the image information itself
is deleted.

[0161] In step S56, it is to process a change of manage-
ment information. More specifically, management informa-
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tion is so changed as to exclude an image to be deleted from
areproduction candidate. In a case of a normal delete against
a overwritable storage medium, management information is
so changed as to make a storage area corresponding to the
image to be deleted capable of being overwritten. Like this,
by changing management information so as to exclude an
image to be deleted from a reproduction candidate, the
image storage area corresponding to the changed manage-
ment information is already occupied and overwriting can-
not be performed in this area, so this area cannot be re-used
for storing new image data. And, as information about the
storage area of the image to be deleted is excluded from the
reproduction candidate, the image overwritten by the mean-
ingless information cannot be reproduced.

[0162] When the special delete operation of such the
processing is complete, the flow proceeds to step S57 and
returns to processing of the interrupt reproduction menu of
FIG. 5. On the other hand, in step S54, when a user backs
down on an intention of the special delete in response to the
notice and the warnings displayed on LCD display panel 6
does not implement an execution within the given period of
time via operation unit 7, the flow proceeds to step S57 and
returns to processing of the interrupt reproduction menu of
FIG. 5.

[0163] When write-once storage medium 4 is so config-
ured as to inhibit a user from to overwriting and deleting, it
iS not necessary to consider from a standpoint of preventing
the image storage area of the storage medium as described
above from inadvertently being overwritten. But, when an
image stored in write-once storage medium 4 is made
capable of being deleted with reference to write-once stor-
age medium 4, it is necessary to employ a delete method
different from one applicable to overwritable storage
medium 3. It is preferable that the notice and warning as
described in steps S52 and S53 are given to the user.
Therefore, in the event that write-once storage medium 4 so
configured in advance as to inhibit a user from overwriting
and deleting is used, the same processing like the interrupt
special delete processing of FIG. 6 is needed.

Second Embodiment

[0164] Next, an explanation about a digital camera in
accordance with a second embodiment of this invention will
be given hereinafter using accompanying diagrams.

[0165] FIG.7 is ablock diagram showing a digital camera
system in accordance with the second embodiment of this
invention. In FIG. 7, the same numeral references are given
to the same configuring unit and the like as the first embodi-
ment of FIG. 1 and its explanation is omitted. Things
different from the first embodiment will be mainly described
hereinafter.

[0166] As shown in FIG. 7, digital camera 21 of the
second embodiment has internal nonvolatile memory 22.
Nonvolatile memory 22 stores image data processed by
control/processor unit 23 along with write-once storage
medium 4 or overwritable storage medium 3 inserted into
card slot 2. The image data stored in nonvolatile memory 22
is transcribed to a storage medium inserted into card slot 2
and then can be retrieved outside. Also, the image data
stored in nonvolatile memory 22 can be directly read out
over a digital communication cable connected to digital
input/output terminal 12.
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[0167] Work of digital camera 21 in accordance with the
second embodiment will be described hereinafter. First, its
outline will be explained.

[0168] FIG. 8 is a main flow chart showing a control
processing by control/processor 23 of the second embodi-
ment.

[0169] Instep S61, when a power is ON via operation unit
24, digital camera 21 is booted in a record mode. In step S62,
it is checked if a storage medium is inserted into card slot 2
and if the storage medium is inserted, the flow proceeds to
step S63. In step S63, property information about the storage
medium is read in via a connector of card slot 2.

[0170] In step S64, based upon the property information
inputted in step S3, it is checked if write-once storage
medium 4 is in use. If write-once storage medium 4 is in use,
the flow proceeds to step S65, wherein a display showing
that write-once storage medium 4 is in use appears on LCD
display panel 6. This display runs on as long as the power is
ON.

[0171] In step S66, it is to process nullification of the
release protect instruction. Here, this processing is to nullify
the delete instruction directed for image data stored in
write-once storage medium 4. However, when a delete
instruction is given to image data stored in nonvolatile
memory 22, this delete instruction is effective.

[0172] In step S67, it is to process nullification of the
release protect instruction. Herein, it is to make the release
protect instruction given to the image data stored into
write-once storage medium 4 invalid. However, when the
release protect instruction is given to image data stored in
nonvolatile memory 22, this release instruction is effective.

[0173] Instep S68, it is to make an interrupt special delete
enabled. Herein, it is to make the interrupt special delete
against image data stored in write-once storage medium 4
enabled. But an interrupt special delete towards image data
stored in nonvolatile memory 22 is disabled.

[0174] In Step S69, it is to process priority decision to
decide a priority order of a storage location to store image
data. Specifically, it is decided which process is used to store
image data taken by imaging device 8 and image-processed
by control/processor 23, “memory priority process” letting
nonvolatile memory 22 have a storage priority or “medium
priority process” letting an storage medium inserted into
card slot 2 have a storage priority.

[0175] In the “memory priority process”, image data is
first stored in nonvolatile memory 22 even when a write-
once storage medium has residual capacity and then with a
user’s operation and confirmation etc, image data is tran-
scribed to write-once storage medium 4. Image cannot be
overwritten in write-once storage medium 4, so image
storage is carefully performed with the memory priority. In
the “medium priority process”, however, as long as the
storage medium inserted into card slot 2 has memory
capacity, image data is stored firstly in the storage medium
and when memory capacity of the storage medium becomes
empty, image data is then stored in nonvolatile memory 22.
A detail of priority decision processing will be explained
later.

[0176] In step S70, image data stored in nonvolatile
memory 22, when the power is ON, is transcribed to the
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storage medium inserted into card slot 2. A detail about
transcription processing will be described later, too. In step
S71, it is to process residual capacity display. This process
will start when the power is on, which will be also detailed
later. In step S72, it is to make interrupt reproduction in
response to a reproduction mode selection enabled. In step
S73, it is to make an interrupt power-off operation in
response to the power-off operation also enabled. Accord-
ingly, the flow becomes on standby in step S74.

[0177] When no storage medium is inserted into card slot
2 in step S62, the flow proceeds to step S75 to display an
internal memory on LCD display panel 6. This internal
memory display shows a state in which there is no storage
medium inside card slot 2 and image storage is to be
executed with only internal nonvolatile memory 22. This
display runs on as long as the power is on. And “memory
priority process” is performed in step S76, then the flow
proceeds to processing of residual capacity display of step
S71.

[0178] In step S64, when the storage medium is not
write-once storage medium 4, the flow proceeds to step S77
in which it is judged that overwritable storage medium 3 is
inserted into card slot 2 and L.CD display panel 6 displays
that the storage medium is overwritable storage medium 3.
This display runs on as long as the power is on. Then,
“medium priority process” is performed in step S78, and
then the flow proceeds to transcription processing of step
§70.

[0179] Processing shown in FIG. 8 is executed not only
when the power is on, but also when a storage medium
inserted into card slot 2 is changed while the power is on,
that is, write-once storage medium 4 is updated with a
overwritable storage medium and vice versa.

[0180] Next, a detail about work of digital camera 21 in
accordance with the second embodiment will be given
hereinafter.

[0181] (Priority Decision Processing: FIG. 9)

[0182] A detail about priority decision processing in step
S69 of FIG. 8 will be described hereinafter using a flow
chart of FIG. 9. FIG. 9 is the flow chart showing a
processing procedure of priority decision processing to be
executed in control/processor 23.

[0183] Control/processor 23 has settings defaulted to per-
form “medium priority process” if nothing is set at a time of
inserting write-once storage medium 4. Therefore, in a case
where “memory priority process” is set, a setting change is
performed via operation unit 24 at a time of inserting
write-once storage medium 4. This setting change will be
kept until write-once storage medium 4 is pulled out of card
slot 2 or unless the setting change is performed again.

[0184] InFIG. 8, when the flow reaches step S69, priority
decision processing starts from step S81 and in step S82, it
is checked if “memory priority process” is set via operation
unit 24. If memory priority process” is set, the flow proceeds
to step S83. In step S83, it is to decide to perform “memory
priority process”. In step S84, when “memory priority
process™ is performed, as it is necessary to transcribe image
data of nonvolatile memory 22 to write-once storage
medium 4, an interrupt transcription is made enabled. In step
S8S, this processing is finished and the flow proceeds to step
S70 of FIG. 8.
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[0185] When “memory priority process” is not set in step
S82, it is to decide to perform “medium priority process” in
step S86 and the flow proceeds to step S85.

[0186] (Transcription Processing: FIG. 10)

[0187] An explanation about a detail about transcription
processing in step S70 of the flow chart of FIG. 8 will be
given using a flow chart of FIG. 10. FIG. 10 is the flow
chart showing the detail of transcription processing to be
executed in control/processor 23.

[0188] In the flow chart of FIG. 8, wherein the flow
reaches step S70, transcription processing will start from
step S87. In step S88, it is checked if image data is stored in
nonvolatile memory 22. As a case where there is image data
stored in nonvolatile memory 22 at a time of turning a power
on, it can be thought that image data stored by “memory
priority process” remains intact without being transcribed or
image data is stored in nonvolatile memory 22 due to
emptiness of capacity of the storage medium in “medium
priority process”. In a latter case, the transcription becomes
automatically performed when the medium inserted into
card slot 2 is updated and the power is turned on.

[0189] Instep S88, when image data is stored in nonvola-
tile memory 22, the flow proceeds to step S89. In step S89,
it is checked if the medium inside card slot 2 has residual
capacity. If there is residual capacity, the flow proceeds to
step S90. In step S90, it is checked if “memory priority
process” is set and if memory priority process” is set, the
flow proceeds to step S91. When “memory priority process”
is set, the storage medium inserted into card slot 2 is
write-once storage medium 4.

[0190] In step S91, it is to reproduce an image stored in
nonvolatile memory 22 and to be transcribed on LCD
display panel 6 and further display a message asking if
image to be transcribed is transcribed to the storage medium
thereon. In step S92, it is checked if operation unit 24 is
operated within a given period of time after the image to be
transcribed was reproduced and the message asking for
transcription was displayed on LCD display panel 6. If unit
24 is operated within the given period of time, the flow
proceeds to step S93.

[0191] In step S93, it is detected whether the operation of
operation unit 24 is the transcription operation or the delete
operation. When the operation of operation unit 24 is the
transcription operation, the flow proceeds to step S94,
wherein it is to execute transcription of image data stored in
nonvolatile memory 23 to write-once storage medium 4.
Further, in step S95, it is to display that the same automatic
protect processing and protect processing of image data with
respect to write-once storage medium 4 as in steps S24 and
S25 of FIG. 3 of the first embodiment were performed.

[0192] In step S96, it is to delete the image data of
nonvolatile memory 22 whose transcription to the storage
medium was complete and get an increase in residual
capacity of nonvolatile memory 22.

[0193] In step S93, when the operation performed by
operation unit 24 is not the transcription operation, it is
presumed that operation unit 24 performs the delete opera-
tion and the flow proceeds to step S96. In step S96, it is to
delete the image data of nonvolatile memory 22 without
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transcribing the image data to write-once storage medium 4
and then get an increase in residual capacity of nonvolatile
memory 22 gets.

[0194] In step S97, it is checked if there is other data in
nonvolatile memory 22 and if there is the other data in
nonvolatile memory 22, the flow gets back to step S89
wherein processing of transcribing image data is continued.
When there is no image data in nonvolatile memory 22, the
flow proceeds to step S98 and this processing is ended. And
then, the flow proceeds to the residual capacity display
processing of step S71

[0195] In step S90, when it is not “memory priority
process”, the flow proceeds to step S99 without processing
the confirmations in steps S91 and S92, assuming that
“medium priority process” is set. In step S99, it is checked
if the storage medium inserted into card slot 2 is write-once
storage medium 4 and if the storage medium inserted into
card slot 2 is write-once storage medium 4, the flow pro-
ceeds to step S94, wherein the image data stored in non-
volatile memory 22 is transcribed to write-once storage
medium 4. Further, in step S95, it is to process an auto
protect/display and also in step S96, it is to delete the image
corresponding to the image stored in nonvolatile memory 22
and whose transcription to write-once storage medium 4 was
complete. Accordingly, the image data transcription process-
ing can be executed without user’s transcription operation.

[0196] On the other hand, in step S99, when the medium
is not write-once storage medium 4, the flow proceeds to
step S100, assuming that overwritable storage medium 3 is
inserted into card slot 2. In step S100, the image data stored
in nonvolatile memory 22 is transcribed to overwritable
medium 3 and the flow proceeds to step S96.

[0197] In step S92, when operation via operation unit 24
is not operated within the given period of time after the
image to be transcribed was reproduced and the message
asking for transcription was displayed on LCD display panel
6, the flow proceeds to step S97 skipping steps from S93 to
S96, assuming that processing on the image is on hold. At
this moment, the image to be transcribed remains in non-
volatile memory 22 intact. Image data put on hold is never
handled as “next image data”. When transcription process-
ing re-starts from step S87, processing about transcription to
the storage medium is newly performed on such the image
data on hold,.

[0198] In step S88, when there is no image data in
nonvolatile memory 22 and in step S89, when there is no
residual capacity in the storage medium inside card slot 2,
the flow proceeds to step S98 and this processing is ended.
When there is no storage medium inside card slot 2, it is
judged in step S89 that there is no residual capacity in the
storage medium and then this processing is ended.

[0199] As described in the foregoing, when “memory
priority process” is set, processing of steps S91 and 92
prevents the unwanted image data from being stored in
write-once storage medium 4 capable of being written one
time only.

[0200] With such processing of steps S90 and S99, when
“medium priority process” is set, image data, which is stored
in nonvolatile memory 22 since the storage medium
becomes full and nonvolatile memory 22 stores the image
data, can be surely transcribed to the storage medium even



US 2005/0104977 Al

when the storage medium of no residual capacity is updated
and the power switch is turned on. Also, as described later,
when image data in overwritable storage medium 3 full of
images is deleted and capacity is secured to store image data,
processing of steps S90 and S99 can surely let the image
data in nonvolatile memory 22 be transcribed to the storage
medium.

[0201] (Residual Capacity Display Processing: FIG. 11)

[0202] Next, an explanation about a detail of a residual
capacity display processing in step S71 of FIG. 8 will be
given hereinafter using a flow chart of FIG. 11. FIG. 11 is
the flow chart showing a processing procedure of the
residual capacity display processing to be executed in con-
trol/processor 23.

[0203] When the flow reaches step S71 of FIG. 8, the
residual capacity display processing starts from step S101.
In step S102, it is judged if “memory priority process” is set.

If “memory priority process” is set, the flow proceeds to step
$103.

[0204] In step S103, residual capacity of nonvolatile
memory 22 is displayed on LCD display panel 6. When
“memory priority process” is set, processing like image
storage etc cannot be performed if there is no residual
capacity in nonvolatile memory 22, even if the storage
medium inside card slot 2 has residual capacity. Namely, to
implement “memory priority process”, information about
residual capacity of nonvolatile memory 22 is required.

[0205] In step S104, it is checked if there is residual
capacity in nonvolatile memory 22 and if there is not
residual capacity, the flow proceeds to step s105 where a
transcription warning display is performed. Specifically,
what “memory priority process” cannot be executed any-
more unless otherwise due to a lack of residual capacity of
nonvolatile memory 22 is displayed on LCD display panel
6 and a message asking for an image transcription is brought
up. And in step S106, after the “memory priority process”
setting is forcefully switched to “medium priority process”,
the flow proceeds to step S107. When it is judged in step
S104 that there is residual capacity in nonvolatile memory
22, the flow proceeds to step S107 with the “memory
priority process” skipping processing of steps S105 and
$106.

[0206] In step S102, when the “memory priority process”
is not set, the flow proceeds to step S108, assuming that the
setting is “medium priority process”. In step S108, residual
capacity of nonvolatile memory 22 and residual capacity of
the medium inserted into card slot 2 are added together and
a summation of residual capacity is displayed on LCD
display panel 6. Then, the flow proceeds to step S107. When
“medium priority process” is set, storage of image data
begins from the storage medium sequentially without storing
the image data in nonvolatile memory 22. Accordingly, with
the display of the summation of residual capacity of non-
volatile memory 22 and the storage medium, a user can
judge if image data can be stored.

[0207] In step S107, it is checked if there is residual
capacity in the medium inserted into card slot 2. If there is
not residual capacity, the flow proceeds to step S109 where
it is checked if the medium inserted into card slot 2 is
overwritable storage medium 3. If it is judged in step S109
that the medium is not overwritable storage medium 3, the
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flow proceeds to step S110. In step S110, it is judged that
card slot 2 has write-once storage medium 4 inserted therein,
a message asking for medium replacement is displayed on
LCD display panel 6.

[0208] Instep S109, when overwritable storage medium 3
is inserted into card slot 2, the flow proceeds to step S112.
In step S112, it is to modify a display style of the summation
of residual capacity displayed in step S108. For example, by
underlining a numeral figure of residual capacity or chang-
ing a display color of the numeral figure thereof, the display
style of the summation of residual capacity is modified. Like
this, when overwritable storage medium 3 is in use, a user
is notified through modification of the display style of the
summation of residual capacity that capacity of the storage
medium gets fully occupied. That is, when overwritable
storage medium 3 is in use as the storage medium, residual
capacity is revived by deleting stored image data, so it is
reasonable to give a notice with the display style modifica-
tion, not displaying the message asking for medium replace-
ment as performed to write-once storage medium 4 in step
S110. When residual capacity in write-once storage medium
4 is revived by deletion of stored image data, the display
style of the summation gets back to the normal display style
too.

[0209] Instep S111, it is checked if there is the summation
of residual capacity of the storage medium inserted into card
slot 2 and nonvolatile memory 22. When it is judged in step
S111 that there is the summation of residual capacity, the
flow proceeds to step S113, wherein it is to make an interrupt
picture taking enabled. Namely, even if there is no residual
capacity in the inserted storage medium, it is judged that the
picture taking is possible when there is residual capacity in
nonvolatile memory 22. Then, this processing is ended in
step S114 and the flow proceeds to step S72 of FIG. 8.

[0210] When it is judged in step S111 that there is no
residual capacity in the inserted storage medium and there is
not capacity enough to store image data even if residual
capacity of nonvolatile memory 22 is added to the inserted
medium, the flow proceeds to step S115. In step S115, it is
to display what a memory is full on LCD display panel 6 and
the flow proceeds to step S114 to end this processing.
Accordingly, when there is no summation of residual capac-
ity, it is impossible to interrupt image taking unless the
image data is deleted or the storage medium is updated.

[0211] When it is judged in step S107 that there is residual
capacity in the medium, the flow proceeds to step S116. In
step S116, after the residual capacity display is performed on
LCD display panel 6, the flow proceeds to step S113. Even
when there is residual capacity in the storage medium, a user
can judge necessity for replacing the medium through the
display of the medium residual capacity.

[0212] (Processing to Interrupt Image Taking: FIG. 12)

[0213] Work in a case where an image taking operation is
performed with processing of the interrupt image taking
enabled will be described hereinafter using a flow chart of
FIG. 12. FIG. 12 is the flow chart showing a processing
procedure of the interrupt image taking to be executed in
control/processor 23. This processing will start from step
S121 by pressing a shutter release button of operation unit
24. In step S122, it is to process an image control/processor
23 reads out an image via imaging device 8, A/D converter
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9 and Raw data buffer 11 and performs processing like
image interpolation and compression etc. In step S123, it is
checked if “memory priority process™ is set and when it is
judged that “memory priority process” is set, the flow
proceeds to step S124. In this case, card slot 2 has write-once
storage medium 4 inserted therein. In step S124, it is judged
if nonvolatile memory 22 has residual capacity and when the
memory has capacity, the flow proceeds to step S125 to store
the compressed image data in nonvolatile memory 22. Then,
the flow proceeds to step S126 to perform processing to
transcribe the image data.

[0214] In step S126, it is judged if write-once storage
medium 4 inserted into card slot 2 has residual capacity to
transcribe the image of nonvolatile memory 22. When the
medium 4 has capacity, the flow proceeds to step S127. In
step S127, a message asking if the image data is transcribed
is displayed on LCD display panel 6. At this moment, an end
result image appears on LCD display panel 6 for a given
period of time with the message asking for transcription.

[0215] In step S128, it is judged if a transcription opera-
tion is performed via operation unit 24 within the given
period of time since the end result image and the message
asking for transcription appear on LCD display panel 6. In
step S128, when it is judged that the transcription operation
is performed within the given period of time, the flow
proceeds to step S129. In step S129, transcription of the
image data to write-once storage medium 4 is executed and
further nonvolatile memory 22 gets an increase in residual
capacity by deleting the image data of nonvolatile memory
22. In subsequent step S130, the same automatic protect
processing of image data and display thereof are performed
with respect to write-once storage medium 4 as in steps S24
and S25. Then, the flow proceeds to step S131.

[0216] On the other hand, when it is judged in step S126
that there is no residual capacity in write-once storage
medium 4, it is unnecessary to consider transcription and
thus the flow proceeds to step S131. Also when it is judged
in step S128 that the transcription operation is not performed
within the given period of time, the flow proceeds to step
S131 too. Anyway, in step S128, it is to judge a presence or
an absence of the transcription operation only and not to
accept an image data delete operation right after the image
is shot.

[0217] In step S123, when it is judged that “memory
priority process” is not set, the flow proceeds to step S132.
In step S132, the compressed image data is stored in
“medium priority process”. Namely, when there is residual
capacity in the medium inserted into card slot 2, the image
data is to be stored in the medium and when there is no
capacity in the medium, the image data is to be stored in
nonvolatile memory 22. In step S133, it is checked if
write-once storage medium 4 is inserted into card slot 2 and
when the medium 4 is inserted therein, the flow proceeds to
step S130 and when overwritable storage medium 3 is
inserted therein, the flow proceeds to step S131.

[0218] When it is judged in step S124 that there is no
residual capacity in nonvolatile memory 22, “memory pri-
ority process” cannot be executed, so the flow proceeds to
step S132 to switch over to “medium priority process”.

[0219] Instep S131, it is checked if there is summation of
residual capacity of the storage medium inserted into card
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slot 2 and nonvolatile memory 22. When it is judged that
there is no summation of residual capacity enough to store
the image data, the flow proceeds to step S134. In step S134,
it is to make the interrupt image taking disabled and the flow
proceeds to step S135. When it is judged in step S131 that
there is residual capacity, the flow proceeds to step S135. In
step S135, based upon a latest image taking status after shot,
it is to process a residual capacity display. This processing
is ended in step S136 and the flow gets back to the main flow
of FIG. 8 to stand by.

[0220] (Processing to Interrupt Reproduction: FIG. 13)

[0221] Next, work in a case where a reproduction opera-
tion is performed with processing of the interrupt reproduc-
tion enabled will be described hereinafter using a flow chart
of FIG. 13. FIG. 13 is the flow chart showing a processing
procedure of the interrupt reproduction processing to be
executed in control/processor 23. This processing will start
from step S141 by selecting a reproduction mode via opera-
tion unit 24.

[0222] First, instep S142, it is to make the interrupt
reproduction menu enabled.

[0223] Instep S143, it is to process transcription of image
data as shown in the flow chart of FIG. 10. Namely, when
the reproduction mode is selected, the “memory priority
process” is set and when the image data is stored in
nonvolatile memory 22 and write-once storage medium 4
has residual capacity, transcription of the image data is asked
(steps S91 through S97). Like this, when the “memory
priority process” is set, residual capacity of nonvolatile
memory 22 is configured so as to be secured as much as
possible using selection of the reproduction mode. When the
“medium priority process” is set, in the event that overwrit-
able storage medium 3 has residual capacity by deletion of
the image data etc, overwritable storage medium 3 is con-
figured so as to be capable of retrieving as many image data
as possible externally by transcribing image data of non-
volatile memory 22.

[0224] Processing from step S144 to step S147 is just the
same as in steps from S33 to S36, so an explanation is
omitted. A detail about reproduction processing in step S144
will be described hereinafter.

[0225] (Reproduction Processing: FIG. 14)

[0226] The reproduction processing in step S144 of the
flow chart of FIG. 13 will be described hereinafter using a
flow chart of FIG. 14. FIG. 14 is the flow chart showing a
processing procedure of the reproduction processing to be
executed in control/processor 23. This processing will start
from step S151 when transcription processing is ended in
step S143 of FIG. 13 and the flow proceeds to step S141.

[0227] In step S152, it is to reproduce an image. When
instruction etc does not come from operation unit 24, a latest
image data taken recently is reproduced on LCD display
panel 6. In step S153, it is checked whether the image data
in reproduction is image data stored in nonvolatile memory
22. When the image data is the image data stored in
nonvolatile memory 22, the flow proceeds to step S154. In
step S154, it is judged if the storage medium inside card slot
2 has residual capacity. When the medium has capacity, the
flow proceeds to step S155.
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[0228] In step S155, it is checked if the “memory priority
process” is set. When the “memory priority process” is set,
the flow proceeds to step S156. When the “memory priority
process” is set, card slot 2 has write-once storage medium
inserted therein. In step S156, it is to display a message
asking for transcription on LCD display panel 6. In step
S157, it is checked if operation unit 24 is operated within a
given period of time after the message asking for transcrip-
tion is displayed on LCD display panel 6. When operation
unit is operated within the given period of time, the flow
proceeds to step S158 and it is judge if the operation is for
transcription. When the transcription is operated, the flow
proceeds to step S159.

[0229] Instep S159, it is to implement transcription of the
image data stored in nonvolatile memory 22 to write-once
storage medium 4. In step S160, it is to process the same
auto protect and display of image data with respect to
write-once storage medium 4 as in steps S24 and S25 of
FIG. 3. In step S161, it is to delete the image data that is
stored in nonvolatile memory 22 and of which transcription
to write-once storage medium 4 is complete and nonvolatile
memory 22 gets an increase in residual capacity. Then, the
flow proceeds to step S162.

[0230] On the other hand, when it is judged in step S158
that the operation is not for transcription, the operation by
the operation unit 24 is judged to be the delete operation and
then the flow proceeds to step S161. In this case, in step
S161, the image data stored in nonvolatile memory 22 is
deleted without transcription to write-once storage medium
4 and nonvolatile memory 22 gets an increase in residual
capacity. Then the flow proceeds to step S162.

[0231] When it is judged in step 157 that operation unit 24
is not operated within the given period of time after the
message asking for transcription is displayed on LCD dis-
play panel 6, the flow proceeds to step S162 assuming that
processing on the image being reproduced on LCD display
panel 6 is put on hold. At this moment, processing in steps
from S158 to S161 is skipped, so the image to be transcribed
remains still stored in nonvolatile memory 22.

[0232] When it is judged in step S153 that a reproduction
image is not the image stored in nonvolatile memory 22, the
flow proceeds to step S162. And when it is judged in step
S154 that the storage medium inside card slot 2 has no
residual capacity and in step S155 that the “memory priority
process™ is not set, the flow proceeds to step S162. Namely,
in these cases, there is no need to ask for transcription of the
image stored in nonvolatile memory 22 to the storage
medium. In step S162, it is checked if an image advancing
operation is performed via operation unit 24 within a given
period of time after the image is reproduced in step S152.
When the image advancing operation is performed, the flow
returns to step S152, wherein a next image, that is, an image
taken right before an image right now being reproduced on
LCD display panel 6 will be reproduced. Like this, when the
image advancing operation is performed within the given
period of time after the image is reproduced, processing
from step S152 to step S162 is repeated.

[0233] Contrary, when it is judged in step S162 that the
image advancing operation is not performed within the
given period of time after reproduction of the image, the
flow proceeds to step S163 to end this processing and then
proceeds to step S145 of FIG. 3. When it is judged in step

May 19, 2005

S145 of FIG. 13 that a reproduction end operation is not
performed, reproduction processing described in FIG. 14
will start from step S151 once again. In this case, in step
S152, reproduction of the same image now being displayed
on LCD display panel 6 is continued. With such processing,
when reproducing the image data stored in nonvolatile
memory 22 in the “memory priority process”, processing to
ask for transcription is performed as long as write-once
storage medium 4 inside card slot 2 has residual capacity.

[0234] (Processing to Interrupt Reproduction Menu: FIG.
15)

[0235] Next, work in a case where a reproduction menu is
selected with processing of the interrupt reproduction menu
enabled in step S146 of the flow chart in FIG. 13 will be
described hereinafter using a flow chart of FIG. 15. FIG. 15
is the flow chart showing a processing procedure of the
interrupt reproduction menu to be executed in control/
processor 23. A reproduction menu is a menu for a variety
of operations available in a reproduction mode and an
operation item such as a thumbnail display, an enlarged
display, a bulk delete of an image, an individual delete of an
image, a protect image and a release protect image is
displayed on LCD display panel 6 as list of operations
available in the menu. One of operations in the menu is
selectable via operation unit 24. This processing will start
from step S171 by selecting the reproduction menu via
operation unit 24.

[0236] In step S173, it is checked if an individual delete
menu is selected by an operation for operation unit 24 and
when the individual delete menu is selected, a menu screen
is advanced to a detailed menu tree of the individual delete
and proceeds to step S174. In step S174, it is checked if
image data for the individual delete is stored in write-once
storage medium 4. When it is judged in step S174 that the
image data is stored in write-once storage medium 4, the
flow proceeds to step S175 to process a change to a display
menu item used for write-once storage medium 4.

[0237] In step S175, it is to process a non-display of a
delete menu. Specifically, an operation item to delete an
image is excluded from the detailed menu of the individual
delete and is so configured as not to be displayed on LCD
display panel 6. In step S176, it is to process a special delete
menu display. Specifically, the special delete is added to the
menu as the operation item and is so configured as to be
displayed on LCD display panel 6. Instep S177, it is to
process a non-display of the protect menu. Specifically,
operation items like a protect of an image and a release
protect of an image are excluded from the menu and are so
configured as not to be displayed on LCD display panel 6.
With processing in step S43 to step S45, the operation items
excluded from the detailed menu of the individual delete
become not selectable.

[0238] On the other hand, when it is judged in step S174
that the image data to be deleted individually is not stored in
write-once storage medium 4, the flow proceeds to step S178
assuming that image data stored in nonvolatile memory 22
or overwritable storage medium 3 is the image data for the
individual delete. In step S178, a delete instruction menu is
displayed on LCD display panel 6 as the detailed menu of
the individual delete. Further, in step S179, a protect menu
of an image data is displayed on LCD display panel 6. In this
way, the operation item of the detailed menu of the indi-
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vidual delete is changed every each image to be deleted and
the post-changed operation item is displayed on LCD dis-
play panel 6.

[0239] In step S180, it is to implement the operation item
selected via operation unit 24 from the detailed menu of the
individual delete displayed on LCD display panel 6. Every
time processing of the selected operation item is complete,
the flow proceeds to step S181. When it is judged in step
S173 that the individual delete menu is not selected from the
reproduction menu, the flow proceeds to step S180 and
execution of a selected another menu is processed.

[0240] In step S181, it is checked if an operation to end a
menu is executed via operation unit 24 and when the
operation to end the menu is executed, the flow proceeds to
step S182. In step S182, a menu display displayed on LCD
display panel 6 is formatted and display contents etc of the
individual delete menu changed in steps S174 to S179 return
to a pre-changed state. Then, in step S183, the flow gets back
to processing to interrupt reproduction of FIG. 13.

[0241] When it is judged in step S181 that the operation to
end the menu is not executed, the flow gets back to step
S172, wherein processing of steps S172 to S181 is repeated
until the operation to end the menu is executed.

[0242] (Processing of Off-Interrupt: FIG. 16)

[0243] Next, work in a case where a power of digital
camera 21 is turned off with processing of the interrupt
power-off enabled in step S73 of the flow chart in FIG. 8
will be described hereinafter using a flow chart of FIG. 16.
FIG. 16 is a flow chart showing a processing procedure of
power-off interrupt processing to be executed in control/
processor 23. This processing will start from step S191 by
turning off the power of digital camera 21 via operation unit
24.

[0244] In step S192, it is to process image data transcrip-
tion detailed in the flow chart of FIG. 10. According to this
processing, when the image data is stored in nonvolatile
memory 22, transcription of the image data to the storage
medium inside card slot 2 is facilitated and when the storage
medium gets full with transcribed image data, a quick
replacement of the storage medium is realized. By imple-
menting transcription processing prior to the power-off of
digital camera 21, the storage medium can be updated before
digital camera 21 is turned on to take a picture next time.

[0245] Instep S193, it is to check if there is image data in
nonvolatile memory 22 even after transcription processing is
implemented in step S192. When there is the image data in
nonvolatile memory 22, the flow proceeds to step S194. In
step S194, LCD display panel 6 displays a warning message
that there is the image data in nonvolatile memory 22.
Especially, when a picture is taken in the “memory priority
process” setting, the display of this warning message
prompts a user to update write-once storage medium 4 and
transcribe image data. Namely, a user is prompted to update
write-once storage medium 4 and transcribe image data very
soon in preparation for an upcoming shooting operation by
turning digital camera 21 on. When there is not the image
data in nonvolatile memory 22 in step S193, processing in
step S194 is not performed.

[0246] In step S195, it is checked if there is residual
capacity in the storage medium inside card slot 2 and when
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there is not residual capacity in the storage medium, the flow
proceeds to step S196, wherein it is checked if the storage
medium inserted into card slot 2 is write-once storage
medium 4. When the storage medium is inserted into card
slot 2, the flow proceeds to step S197, wherein a message
prompting a user to update the storage medium is displayed
on LCD display panel 6. When it is judged in step S195 that
there is residual capacity in the storage medium or in step
S196 that overwritable storage medium 3 is inserted into
card slot 2, processing in step S197 is not performed.

[0247] 1t step S198, it is to check if at least either of
processing in step S194 and/or in step S197 are/is per-
formed. Namely, it is checked if LCD display panel 6
displays the warning message about a presence of an image
in memory and/or the medium replacement prompt. When
LCD display panel 6 displays the warning message about a
presence of an image in memory and/or the medium replace-
ment prompt, the flow proceeds to step S199. In step S199,
it is to check if a given period of time has elapsed since LCD
display panel 6 starts displaying the warning message about
a presence of an image in memory and/or the medium
replacement prompt.

[0248] When the given period of time has elapsed since
the display starts, the flow proceeds to step S200 to turn
digital camera 21 off. Then, this processing is ended in step
S201. When it is judged in step S199 that the given period
of time does not elapse, the display on LCD display panel 6
is kept on until the given period of time will elapse. A user
can update write-once storage medium 4 or delete the image
data stored in overwritable storage medium 3 prior to the
power-off digital camera 21. Accordingly, it becomes pos-
sible to transcribe the image data left in nonvolatile memory
22 to the storage medium.

[0249] When it is judged in step S198 that LCD display
panel 6 does not display any of the warning messages about
the presence of image data in memory or the medium
replacement prompt, the flow proceeds to step S200 to
power digital camera 21 off. As described above, the power-
off operation via operation unit 24 lets the image data in
nonvolatile memory 22 be transcribed to the storage medium
before digital camera 21 is actually turned off. When non-
volatile memory 22 has no image data after transcription
processing is performed and write-once storage medium 4 is
not full, digital camera 21 is switched off immediately after
the transcription processing is performed.

[0250] When the “medium priority process” is set, the
image data in nonvolatile memory 22 is automatically
transcribed to the storage medium, so the transcription
processing in step S192 is not substantially performed. Thus,
even if the transcription processing of step S192 is per-
formed, a time lag from a power-off instruction of operation
unit 24 to an actual switch-off operation of digital camera 21
is almost next to nothing. Meanwhile, when the “memory
priority process” is set, information about the image data and
the storage medium is provided to a user by the displays of
the transcription processing of step S192 and the warning etc
on the “memory priority process”. Accordingly, the quick
transcription of the image data in nonvolatile memory 22 is
prompted prior to the power-off of digital camera 21, which
results in enhancing an operation ability at a time of switch-
ing the camera on and storing a taken image.
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[0251] (Bulk Transcription Processing Mode: FIG. 17)

[0252] Next, work in a case where a bulk transcription
processing mode is set in digital camera 21 in accordance
with the second embodiment will be described hereinafter
using a flow chart of FIG. 17. FIG. 17 is the flow chart
showing a processing procedure of the bulk transcription
processing mode setting to be executed in control/processor
23. When the bulk transcription processing mode is set, a
taken image data is temporally stored in nonvolatile memory
22 only and then, all stored contents in nonvolatile memory
22, that is, management information about the image data
like the image data and FAT (file Allocation Table) data is
transcribed to write-once storage medium 4 in an integral
way. This bulk transcription processing mode becomes
settable only when write-once storage medium 4 is inserted
into card slot 2. For example, the bulk transcription pro-
cessing mode can be set via operation unit 24. The bulk
transcription processing mode shown in FIG. 17 corre-
sponds to the processing of step S69 to step S71 shown in
FIG. 8. The processing of FIG. 17 will start from step S211
when digital camera 21 set with the bulk transcription
processing mode is switched on and then the processing as
shown in FIG. 8 proceeds to step S69.

[0253] Instep S212, a “memory storage process” is so set
as to let nonvolatile memory 22 have a priority to store
image data processed by control/processor 23. The “memory
storage process” is different from a “memory priority pro-
cess” and when residual capacity of nonvolatile memory 22
gets empty, the storage medium does not store image data
even if the medium has residual capacity. That is, at a time
when residual capacity of nonvolatile memory 22 gets
empty, it is judged that there is no residual capacity in digital
camera 21 as a whole.

[0254] Instep S213, it is to make an interrupt transcription
of individual image data disabled, but in step S214, it is to
make the bulk interrupt transcription enabled. An actual
transcription work is not performed here. Processing after
step S215 and on shows a processing procedure of a residual
capacity display in the bulk transcription processing mode
and corresponds to the processing of step S71 in FIG. 8.

[0255] Instep S215, it is judged if usable residual capacity
of nonvolatile memory 22 is larger than that of write-once
storage medium 4 by comparison with write-once storage
medium 4 inserted into card slot 2. Here, capacity of
nonvolatile memory 22 or a storage medium usable to store
image data is defined here as usable capacity. When it is
judged in step S215 that usable residual capacity of non-
volatile memory 22 is larger than that of write-once storage
medium 4, the flow proceeds to step S216.

[0256] In step S216, it is checked if an effective capacity
limit mode is set. The effective capacity limit mode is a
mode that limits capacity of nonvolatile memory 22 to store
image data in. This mode is to be set together with the bulk
transcription processing mode setting. When it is judged in
step S216 that the effective capacity limit mode is set, the
flow proceeds to step S217, wherein effective capacity of
nonvolatile memory 22, namely, capacity used for actually
storing image data in is set to capacity equal to usable
capacity of write-once storage medium 4. That is, if image
data is stored in nonvolatile memory 22 more than usable
capacity of write-once storage medium 4, the image data
stored in nonvolatile memory 22 cannot be transcribed to
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write-once storage medium 4 all at once, so the effective
capacity of nonvolatile memory 22 is limited.

[0257] Generally, capacity of nonvolatile memory 22 is
small in comparison with a storage medium inserted into
card slot 2. As a case where usable capacity of write-once
storage medium 4 is smaller than that of nonvolatile memory
22, there are cased where capacity of write-once storage
medium 4 itself is relatively small and a partially used
write-once storage medium 4 is utilized and so on. Setting
to limit effective capacity enables all image data stored in
nonvolatile memory 22 to be transcribed to a single piece of
write-once storage medium 4 all at once.

[0258] When it is judged in step S215 that usable residual
capacity of write-once storage medium 4 is equal to or larger
than that of nonvolatile memory, the flow proceeds to step
S218 and the usable capacity of nonvolatile memory 22 is
set as the effective capacity of nonvolatile memory 22 intact.
That is, image data exceeding the usable capacity of write-
once storage medium 4 is allowed to be stored in nonvolatile
memory 22. When it is permissible to split all data in
nonvolatile memory 22 and transcribe all the split data to a
plurality of write-once storage medium 4, all the image data
is stored by utilizing all usable capacity in nonvolatile
memory 22, not setting the effective capacity limit mode.

[0259] Instep S219, it is judged if nonvolatile memory 22
has effective residual capacity capable of storing image data
based upon the effective capacity of nonvolatile memory 22
set in step S217 or Step S218. When it is judge in step S219
that nonvolatile memory 22 has effective residual capacity,
the flow proceeds to step S220. In step S220, the effective
residual capacity of nonvolatile memory 22 is displayed on
LCD display panel 6. In step S221, it is to make the interrupt
image taking enabled. In the step S222, this processing is
ended and then the flow proceeds to step S72 of FIG. 8.

[0260] When it is judged in step S219 that nonvolatile
memory 22 does not have effective residual capacity, the
flow proceeds to step S223. In step S223, L.CD display panel
6 displays a message prompting a user to transcribe data
stored in nonvolatile memory 22 all at once and the flow
proceeds to step S222, wherein this processing is ended.

[0261] (Processing to Interrupt Image Taking: FIG. 18)

[0262] Work in a case where an image taking operation is
performed with processing of the interrupt image taking
enabled in step S221 of the flow chart in FIG. 17 will be
described hereinafter using a flow chart of FIG. 18. FIG. 18
is the flow chart showing a processing procedure of pro-
cessing to interrupt image taking to be executed in control/
processor 23. This processing will start from step S231 by
pressing a shutter release button of operation unit 24.

[0263] In step S232, it is to process an image. Control/
processor 23 reads an image via imaging device 8, A/D
converter 9 and Raw data buffer 11 and performs processing
like an image interpolation and compression etc. In step
S233, it is to store the image data image-processed like the
image interpolation and compression in step S232 in non-
volatile memory 22.

[0264] In step S234, it is checked if there is the effective
residue capacity in nonvolatile memory 22 having stored the
image data in step S232. When there is not the effective
residue capacity in nonvolatile memory 22, the flow pro-



US 2005/0104977 Al

ceeds to step S235, wherein the interrupt image taking is
changed to disabled. And in step S236, L.CD display panel
6 displays a message asking for all-at-once transcription and
in step S237, the flow gets back to the main flow of FIG. 8
and stands by until operation unit 24 is operated.

[0265] When it is judged in step S234 that there is the
effective residue capacity in nonvolatile memory 22, the
flow proceeds to step S238. In step S238, L.CD display panel
6 displays the effective residue capacity in nonvolatile
memory 22 and the flow proceeds to step S237.

[0266] (Processing to Interrupt All-At-Once Transcrip-
tion: FIG. 19)

[0267] Work in a case where an all-at-once transcription
operation is performed with an all-at-once transcription
processing mode set will be described hereinafter using a
flow chart of FIG. 19. FIG. 19 is the flow chart showing a
processing procedure of the all-at-once transcription pro-
cessing to be executed in control/processor 23. This pro-
cessing will start from step S241 when the operation for
all-at-once transcription is performed via control/processor
23.

[0268] In step S242, it is checked if the effective capacity
limit mode is set and when the effective capacity limit mode
is not set, the flow proceeds to step S243. In step S243, it is
judged if a total data amount of a not-yet-transcribed to
write-once storage medium 4 image stored in nonvolatile
memory 22 is larger than that of the usable capacity of
write-once storage medium 4. It should be noted that the
total data amount of the not-yet-transcribed image stored in
nonvolatile memory 22 includes image data and manage-
ment information of the image data. When it is judged in
step S243 that the total data amount of the not-yet-tran-
scribed image is larger than that of the usable capacity of
write-once storage medium 4, the flow proceeds to step
S244.

[0269] In step S244, it is to process a data split. In step
S244, the total data amount in nonvolatile memory 22 is split
into a portion corresponding to usable capacity of write-once
storage medium 4 now inserted into card slot 2 and other
portion equivalent to the rest thereof. Further, management
information is created to unit the split image data by reading
out the data after the image data is stored in write-once
storage medium 4. Here, there is a possibility that, of the
split data, the other portion left in nonvolatile memory 22 is
further split depending upon capacity of a next storage
medium to be inserted into card slot 2.

[0270] Instep S245, the data amount split in step S244 and
transcribable to write-once storage medium 4 is transcribed
to write-once storage medium 4. When it is judged in step
S242 that the effective capacity limit mode is not set,
processing in steps S243 and S244 are not performed and the
flow proceeds to step S245. That is, when the effective
capacity limit mode is set, the total data amount in nonvola-
tile memory 22 is limited within the usable capacity of
write-once storage medium 4 now inserted into card slot 2,
so the transcription processing is performed without splitting
data. In step S246, after the transcription processing is
performed in step S245, it is judged if there is a not-yet-
transcribed image in nonvolatile memory 22. When there is
not in nonvolatile memory 22, the flow proceeds to step
S247. In step S247, a message asking if duplicate transcrip-
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tion is performed is displayed on LCD display panel 6.
Duplicate transcription is a transcription method in which
one piece of data stored in nonvolatile memory 22 is
transcribed to plural storage media and a duplicate of the
storage medium to which the same data is transcribed is
created. With the duplicate transcription, it becomes possible
to easily give the same data of nonvolatile memory 22 plural
participants in an event just like printed hard copies. LCD
display panel 6 displays a message, for example, “Transcrip-
tion is complete. Transcribe the same contents to other
memory card?“.

[0271] In step S248, it is checked if an operation to
perform duplicate transcription via operation unit 24 is
executed within a given period of time from a start of the
duplicate transcription display in step S247. When the
operation is not executed within the given period of time, the
flow proceeds to step S249 judging that the duplicate
transcription is not instructed. In step S249, when the
duplicate transcription is not performed, as the data in
nonvolatile memory 22 is not needed thereafter, stored
contents in nonvolatile memory 22 is deleted.

[0272] In the meanwhile, when it is judged in step S246
that nonvolatile memory 22 has the not-yet-transcribed
image, the flow proceeds to step S251 to further transcribe
the data equivalent to the rest of the split data. In step S251,
LCD display panel 6 displays a message prompting a user to
update a storage medium. In step S252, it is checked if
write-once storage medium 4 inserted into card slot 2 is
updated and when it is judged that a fresh storage medium
is inserted into card slot 2, the flow gets back to step S243.
Then, processing of step S243 and subsequent steps will be
so performed as to transcribe data left in nonvolatile
memory 22 to the fresh storage medium inserted into card
slot. The fresh storage medium to be inserted in step S252
may be not only write-once storage medium 4 but also
overwritable storage medium 3 to process the all-at-once
transcription.

[0273] In step S252, when it is judged that the medium
replacement is not detected, the flow proceeds to step S253,
wherein it is to check if the given period of time has elapsed
from the medium replacement display. When it is judged in
step S253 that the given period of time has not elapsed, the
flow gets back to step S252 wherein it is to confirm
replacement of the storage medium until the given period of
time elapses. When it is judged in step S253 that the given
period of time has elapsed with no storage medium updated,
the flow proceeds to step S254, wherein processing to halt
transcription is performed. Then, the flow proceeds to step
S250 and stands by, getting back to the flow chart of FIG.
8. In transcription halt processing in step S254, a record of
transcription processing in halfway is saved, for example, as
management information about image data. With this sav-
ing, when the all-at-once transcription is performed once
again with an updated medium, all-at-once transcription
processing can be restarted from not-yet-transcribed data let
in nonvolatile memory 22.

[0274] In step S248, when it is judged that the duplicate
transcription operation is performed within the given period
of time in response to the duplicate transcription display in
step S247, the flow proceeds to step S251. At this moment,
the management information is so changed as to cancel
management information indicating that the image data
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stored in nonvolatile memory 22 was already transcribed
and indicate that all the image data therein are not yet
transcribed. In processing in step S251 and on, the all-at-
once transcription processing of image data of nonvolatile
memory 22 will be performed in the same way when
not-yet-transcribed image is left in nonvolatile memory 22.

[0275] As long as there is no-yet-transcribed image left in
nonvolatile memory 22 in step S246 and the storage medium
is updated in step S252, the all-at-once transcription pro-
cessing as described above is repeated. And in step S248,
when the duplicate transcription operation is performed
within the given period of time in response to the duplicate
transcription display, image data of nonvolatile memory 22
is not deleted and a desired number of duplicates of the
image data can be created by replacing a storage medium.

Third Embodiment

[0276] A digital camera in accordance with a third
embodiment of this invention will be described using
accompanying diagrams.

[0277] FIG. 20 is a block diagram showing a configura-
tion of the digital camera system in accordance with third
embodiment of this invention. In FIG. 20, the same numeral
references are given to the same configuring unit and the like
as the first embodiment of FIG. 1 and its explanation is
omitted. Things different from the first embodiment will be
mainly described hereinafter.

[0278] As shown in FIG. 20, digital camera 31 in accor-
dance with the third embodiment is provided with buffer
memory 311 instead of Raw data buffer 11. Buffer memory
31 temporally stores image data taken by imaging device 8
and variously processed by control/processor 301. Digital
camera 31 in accordance with the third embodiment pre-
vents a user from storing unwanted image data in write-once
storage medium 4 as much as possible when write-once
storage medium 4 is inserted into card slot 2, by controlling
so as to temporally store taken image data in buffer memory
311. And by utilizing a nonvolatile buffer memory used in a
continuous shooting and for image processing as a memory
for temporally storing image data, a cost can be held down.

[0279] Now, work of digital camera 31 in accordance with
the third embodiment will be described hereinafter.

[0280] First, work at a time of a power-on of digital
camera 31 will be explained. In the event that write-once
storage medium 4 is inserted into card slot 2 when a power
is turned on, digital camera 31 in accordance with the third
embodiment warns that image data stored in a storage
medium cannot be overwritten. When digital camera 31 is
turned on, besides controls to be explained herein, several
controls like, for example, formatting and checking etc are
performed, but these explanations are omitted.

[0281] FIG. 21 is the flow chart showing control process-
ing by control/processor 301 at a time of the power-on in
accordance with the third embodiment. This processing will
start when operation unit 7 switches digital camera 31 on.

[0282] In step S1001, it is to obtain information about a
storage medium inserted into card slot 2, namely, a memory
card. Here, it is to detect information about property of a
storage medium including whether the memory card is a
write-once storage medium or a overwritable storage
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medium. In step S1002, it is judged whether a now inserted
memory card is the same memory card as detected at a
previous time, namely, inserted previously. This judgment is
made by comparing property information about the previ-
ously detected memory card with property information
about the detected memory card this time.

[0283] In step S1002, when it is judged that a different
memory card is inserted, the flow proceeds to step S1003. In
step S1003, based upon the property information about the
memory card detected in step S1001, it is judged that the
now inserted memory card is write-once storage medium 4.
When write-once storage medium 4 is inserted, the flow
proceeds to step S1004.

[0284] In step S1004, it is to obtain status information
about LCD display panel 6. Specifically, it is to detect
whether a display is performed on LCD display panel 6, that
is, LCD display panel 6 is lit up. In step S1005, it is judged
if LCD display panel 6 is lit up. When LCD display panel 6
is lit up, the flow proceeds to step S1007 and when LCD
display panel 6 is not lit up, the flow proceeds to step S1006,
wherein LCD display panel 6 is driven. Then, the flow
proceeds to step S1007.

[0285] In step S1007, LCD display panel 6 displays that
write-once storage medium 4 unable to overwrite image data
is inserted into card slot 2. FIG. 22 shows a display example
on LCD display panel 6. Only a warning message is dis-
played on the display example screen of FIG. 22, but this
message may be displayed together with other information
like a remaining number of frames of a memory card,
residual capacity of a battery power in use and so. Accord-
ingly, this processing is ended.

[0286] When it is judged in step S1002 that the memory
card now in use is the same as inserted at the previous time
or in step S1003 that the inserted memory card is not
write-once storage medium 4, this processing is ended.

[0287] Accordingly, when write-once storage medium 4 is
in use, it is displayed, when digital camera 31 is switched on,
that image data cannot be overwritten. Thus, a user can be
notified that before actually storing image data in write-once
storage medium 4, overwriting is unable. And when the
same memory card as detected at the previous time is used,
the warning message does not bring up, so a user frequently
powering digital camera 31 on/off does not feel annoyed.

[0288] (Control at a Time of a Mode Change: FIG. 22)

[0289] Generally, a digital camera is provided with a
picture taking mode to record taken image data, a reproduc-
tion mode to reproduce the taken image data and a mode
change function to switch the picture taking mode and the
reproduction mode. For example, an operation via operation
unit 7 can change the mode. In the reproduction mode, as
image data is not recorded in write-once storage medium 4,
it is not important to warn a user using only the reproduction
mode that the memory card now in use is not overwritable.
Namely, when the reproduction mode is selected when a
power is on, the warning that the memory card is not
overwritable may not be needed. But, when the picture
taking mode is selected or the mode of digital camera 31 is
changed over from the reproduction mode to the picture
taking mode when the power of digital camera 31 is on, it
is preferable to warn that that overwriting of image data is
not possible in the inserted write-once storage medium 4.
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[0290] Work of digital camera 31 at a time of the mode
change will be described hereinafter using FIG. 23. FIG. 23
is the flow chart showing a processing procedure of control
processing at the time of the mode change to be executed in
control/processor 301. Execution of processing shown in
FIG. 23 does not need execution of the control processing
at the time of the power-on shown. In FIG. 21. This
processing will start when the mode of digital camera 31 is
changed via operation unit 7.

[0291] In step s1101, it is to detect a mode set to digital
camera 31. In step S1102, it is to judge whether the detected
mode in step S1001 is the picture taking mode. When the
picture taking mode is set, the flow proceeds to step s1103.
Instep S1103, it is to obtain information about the property
information of the memory card inserted into slot 2 and the
like. In step S1104, it is to judge, based upon information
about the memory card detected in step S1003, if the
memory card now in use is the same one as detected at the
previous time. When the memory card now in use is different
from the previous card, the flow proceeds to step S1105,
wherein it is to judge, based upon the information detected
in step S1103, whether the memory card now in use is
write-once storage medium 4. If write-once storage medium
4 is inserted, the flow proceeds to step S1106.

[0292] In step S1106, it is to obtain status information
about whether LCD display panel 6 displays and in step
S1107, it is to judge, based upon the information detected in
step S1106, whether LCD display panel 6 is lit up. When
LCD display panel 6 is lit up, the flow proceeds to step
S1109. When LCD display panel 6 is not lit up, the flow
proceeds to step S1108, wherein LCD display panel 6 is
driven. Then, the flow proceeds to step S1109.

[0293] Instep S1109, as shown in FIG. 22, a message that
image data cannot be overwritten in write-once storage
medium 4 is displayed on LCD display panel 6.

[0294] When it is judged in step S1102 that the picture
taking mode is not set, namely, the reproduction mode is set,
this processing is ended without warning that overwriting of
image data is impossible in the memory card. When it is
judged in step S1104 that the same memory card is inserted
or the inserted memory card is not write-once storage
medium 4, this processing is ended too without displaying
the warning. When the picture taking mode is set at the time
of the power-on of digital camera 31, processing will start
from step S1101 judging that the mode is changed to the
picture taking mode.

[0295] (Record Control: FIG. 24)

[0296] A record control of image data to be executed in
digital camera 31 when a picture is shot will be described
hereinafter. Generally, a digital camera with display device
such as a LCD monitor etc is provided with a function that
displays a photographed image, which is confirmed by a
user, and deletes it if it is an undesired image. And, there is
a digital camera that has a function that reproduces the
photographed image for a certain period of time on a
monitor right after taking the picture and deletes the pho-
tographed image data now in reproduction from a memory
card when a delete operation is executed within a given
period of time. With use of such the image data delete
function, it becomes easy that a pictured image can be
viewed on a monitor soon after shot and, if an unsatisfactory
image is found, the image is deleted and a picture is re-shot.
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[0297] But, in the even that write-once storage medium 4
is inserted into digital camera 31, if image data is recorded
in write-once storage medium 4 one time, the image data
cannot be overwritten. Therefore, even if the image data is
deleted, once written, namely, used memory capacity cannot
be restored.

[0298] Thus, in the third embodiment, when write-once
storage medium 4 is inserted, image data is temporally
stored in buffer memory 311, not recorded in write-once
storage medium 4 within a given period of time after shot.
Then, after the given period of time has elapsed, the image
data is copied from buffer memory 311 to write-once storage
medium 4. Accordingly, even when write-once storage
medium 4 is inserted, the image data can be deleted easily
soon after shot without reducing capacity of the storage
medium as in the case where overwritable storage medium
3 is in use.

[0299] FIG. 24 is the flow chart showing a processing
procedure of a record control to be executed in control/
processor 301. This processing will start by a shooting
operation, namely, depressing a shutter release button of
operation unit 7.

[0300] In step S1201, it is to detect information about a
memory card in use and judge if the inserted memory is
write-once storage medium 4 and if write-once storage
medium 4 is inserted, the flow proceeds to step S1202. In
step S1202, it is to create image data in Exif (Exchangeable
Image File Format) by performing image processing etc and
then store the created image data in a temporal storage area
of buffer memory 311. The Exif image data includes infor-
mation about a shooting date and a shooting situation along
with image information.

[0301] In step S1203, LCD display panel 6 displays a
reproduction image of a taken image and a message asking
if the reproduction image is deleted. FIG. 26 shows a
display screen example on LCD display panel 6. In step
S1204, it is to judge whether a given period of time has
elapsed since the reproduction image is displayed on LCD
display panel 6 and if the given period of time has not
elapsed since the reproduction image is displayed, the flow
proceeds to step S1205.

[0302] In step S1205, it is to detect whether a delete
operation to delete the reproduction image is executed via
operation unit 7. If the delete operation is executed, the flow
proceeds to step S1206, wherein the taken image data
temporally stored in buffer memory 311 is deleted. When the
delete operation via operation unit 7 is not detected in step
S1205, the flow gets back to step S1203, wherein LCD
display panel 6 displays the reproduction image and the
message inquiring into the deletion of the reproduction
image.

[0303] In step S1204, when it is judged that the given
period of time has elapsed since the reproduction image is
displayed, the flow proceeds to step S1207, wherein the
taken image data temporally stored in buffer memory 311 is
recorded in write-once storage medium 4.

[0304] In step S1201, when it is judged that write-once
storage medium 4 is not inserted, namely, overwritable
storage medium 3 is inserted, the flow proceeds to step
S1208. In step S1208, image data in Exif is created and the
created image data is recorded in overwritable storage
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medium 3, not in buffer memory 311. In step S1209, LCD
display panel 6 displays the reproduction image and the
message inquiring into the deletion of the reproduction
image as shown in FIG. 26.

[0305] Instep S1210, it is judged whether the given period
of time has elapsed since the reproduction image is dis-
played on LCD display panel 6 and if the given period of
time has elapsed, this processing is ended. When the given
period of time does not elapse, the flow proceeds to step
S1211.

[0306] In step 1211, it is to judge whether the delete
operation to delete the reproduction image is executed via
operation unit 7 and if the delete operation to delete the
reproduction image is executed, the flow proceeds to step
S1212 and the taken image data recorded in overwritable
storage medium 3 is deleted. But, if it is judged in step S1211
that the delete operation via operation unit 7 is not executed,
the flow gets back to step S1209 and L.CD display panel 6
displays the reproduction image and the message inquiring
into the deletion.

[0307] Like the foregoing, in the event that write-once
storage medium 4 is inserted, an image can be deleted
without consuming memory capacity wastefully if a user
wants to re-shoot.

[0308] In the record control shown in FIG. 24, a given
period of time for which a taken image is displayed on LCD
display panel 6 is set to, for example, a few seconds (4~5
sec). But this given period of time is not limited to this
example and the image may stay on for a few minutes or
hours.

[0309] In the record control as described in FIG. 24, the
image data is temporally stored in buffer memory 311 until
the given period of time has elapsed and then the image data
will be automatically recorded in write-once storage
medium 4 after the given period of time has elapsed. This
control is not limited to this example and in response to a
given operation of digital camera 31, the image data of
buffer memory 311 may be recorded in write-once storage
medium 4. For example, in response to a next shooting
operation, image data may be recorded in write-once storage
medium 4 and in response to a half depressing of the shutter
release button, the image data may be so configured as to be
recorded in write-once storage medium 4.

[0310] (Record Control Responding to Shooting Opera-
tion: FIG. 25)

[0311] Responding to a shooting operation, work in a case
where the image data of buffer memory 311 is recorded in
write-once storage medium 4 will be specifically described
hereinafter.

[0312] FIG. 25 is the flow chart showing a processing
procedure of a record control of image data in response to a
shooting operation to be executed in control/processor 301.
This processing will start when the shutter release button of
operation unit 7 is depressed to start shooting.

[0313] In step S1301, it is to detect information about an
inserted memory card and judge whether write-once storage
medium 4 is inserted and when write-once storage medium
4 is inserted, the flow proceeds to step S1302. In step S1302,
image processing etc is performed on a taken image to create
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image data in Exif and the created Exif image data is stored
in a temporal storage area of buffer memory 311.

[0314] Instep S1303, it is to judge whether a next shooting
operation is performed, that is, the shutter release button of
operation unit 7 is depressed. When a new shooting opera-
tion is performed, the flow proceeds to step S1305. In step
S1305, the image data temporally stored in buffer memory
311 is recorded in write-once storage medium 4. In step
S1306, the image data stored in the temporal buffer memory
311, which was already recorded in write-once storage
medium 4, is deleted.

[0315] In step S1305, the image data to be recorded in
write-once storage medium 4 is an image taken when this
processing starts, not image data taken by a shooting opera-
tion in step S1303. The image taken in step S1303 is
image-processed and as different image data, the image-
processed image is stored in the temporal storage area.

[0316] Instep S1303, when the next shooting operation is
not detected, the flow proceeds to step S1304. In step S1304,
it is to judge if a delete operation to delete the image data
temporally stored in buffer memory 311 is performed. When
the delete operation is not performed, the flow gets back to
step S1303, wherein it is to judge again if a new shooting
operation is performed. When the delete operation is per-
formed, the flow proceeds to step S1306. In step S1306, the
image data taken this time and temporally stored in buffer
memory 311 is deleted.

[0317] In step s1301, when it is judged that write-once
storage medium 4 is not inserted and when overwritable
storage medium 3 is inserted, the flow proceeds to step
S1307. In step S1307, image processing etc is performed on
the taken image and image data in Exif is created and then,
the created Exif image data in is recorded in overwritable
storage medium 3, not in buffer memory 311.

[0318] 1t is preferable that the record control shown in
FIG. 25 is employed into a digital camera with, for example,
a function to reproduce an image taken just before with ease
of simplicity, what is called a quick view function.

[0319] Although the record controls shown in FIGS. 24
and 25 are described, a record control can be implemented
by combining two record controls. For example, of a given
period of time elapse from the display of the reproduction
image and a next shooting operation, responding to an
earlier action thereof, image data can be so controlled as to
be recorded in write-once storage medium 4.

[0320] (Memory Card Capacity Detection Control: FIG.
27)

[0321] Next, work to detect memory capacity of a memory
card loaded into digital camera 31 will be described here-
inafter. In the third embodiment, based upon detected
memory capacity of the memory card, LCD display panel 6
displays residual capacity of the memory card and a warning
message about memory card replacement.

[0322] FIG. 27 is the flow chart showing a processing
procedure of a memory capacity detection control to be
executed in control/processor 301. This processing is repeat-
edly executed as long as the power of digital camera 31 is
ON.

[0323] In step S1401, it is to detect memory capacity of a
loaded memory card. In step S1402, it is to judge whether
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residual capacity of the memory card is below a given
capacity. Here, the given capacity of a memory card is
capacity necessary to record image data equivalent to one
frame. When the capacity is below the given capacity, the
flow proceeds to step S1403.

[0324] In step S1403, it is to detect whether the loaded
memory card is write-once storage medium 4 and if write-
once storage medium 4 is inserted, the flow proceeds to step
S1404, wherein LCD display panel 6 displays a message
prompting a user to update a memory card. FIG. 28(a)
shows a display screen example of the replacement prompt.
If write-once storage medium 4 is loaded, as image data
cannot be overwritten, replacement of write-once storage
medium 4 is prompted. In step S1403, when write-once
storage medium 4 is not loaded, that is, a overwritable
storage medium is loaded, the flow proceeds to step S1405.
In step S1405, LCD display panel 6 displays a message
asking if a memory card is updated or unnecessary data in
a memory card is deleted. FIG. 28(b) displays a display
screen example. When overwritable storage medium 3 is
loaded, as new image data can be recorded by not only
replacing the memory card but also deleting the recorded
image data, the display screen example as shown in FIG.
28(D) is displayed thereon.

[0325] In step S1402, when it is judged that memory
capacity of the memory card is more than the given capacity,
the flow proceeds to step S1406, wherein residual capacity
of the memory card is displayed on LCD display panel 6.

[0326] Like this, when residual capacity of a memory card
is getting less, an appropriate advice can be given to a user
in response to the loaded memory card.

[0327] (Image Data Simple Delete Control: FIG. 30)

[0328] Next, work at a time of deleting image data in
digital camera 31 will be described hereinafter. When a
delete operation is performed while image data is repro-
duced on LCD display panel 6 in a reproduction mode, LCD
display panel 6 displays a delete menu. FIG. 29(@) displays
a display screen example of the delete menu. As shown in
FIG. 29(a), digital camera 31 in accordance with the third
embodiment is provided with two image data delete methods
of a simple delete and a complete delete.

[0329] A simple delete will be explained using FIG. 30.
FIG. 30 is the flow chart showing a simple delete operation
of digital camera 31. The flow will start by selecting a simple
delete in a delete menu shown in FIG. 29(a).

[0330] In step S1501, it is to judge whether a loaded
memory card is write-once storage medium 4 and if write-
once storage medium 4 is inserted, the flow proceeds to step
S1502. In step S1205, LCD display panel 6 displays a
message asking if image data is deleted although the image
deletion does not get an increase in memory capacity. FIG.
29(b) shows a display screen example of the message. In
step S1503, when it is judged whether an operation to delete
image data is executed. When the operation is executed, the
flow proceeds to step S1504.

[0331] In step s1504, to indicate that image data to be
deleted is deleted, FAT (File Allocation Tables) information
is overwritten to create new FAT information. An instruction
to nullify pre-overwritten old FAT information and record
the created new FAT information is outputted to write-once
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storage medium 4. The FAT information is information to
manage data recorded in a memory. Thus, by nullifying the
old FAT information and recording the new FAT information
indicative of data being deleted, it is shown therein that there
is no data recorded. The new FAT information shows that a
data area where image data to be deleted is recorded is
overwritable, but here, in addition to the FAT information,
other management information so as to make once written
area disabled to be overwritten is provided.

[0332] Instep S1503, when it is not judged that the delete
operation is performed, the flow proceeds to step S1505. In
step S1505, it is to judge if a cancel operation is performed.
When the cancel operation is performed, this processing is
ended. When the operation is not performed, the flow
proceeds to step S1502.

[0333] When it is judged in step S1501 that the loaded
memory card is not write-once storage medium 4, that is,
overwritable storage medium 3 is inserted, the flow proceeds
to step S1506. In step S1506, LCD display panel 6 displays
a message asking if the image data is deleted. In step S1507,
it is to judge if the delete operation is executed and if the
delete operation is executed, the flow proceeds to step
S$1508.

[0334] In step S1508, it is to output an instruction to
overwritable storage medium 3 so as to overwrite to FAT
information indicating that the image data to be deleted was
deleted. When the delete operation is not detected, the flow
proceeds to step S1509 and it is judged if a cancel operation
is executed. When the cancel operation is executed, this flow
is ended. When the cancel operation is not executed, the flow
gets back to step S1506.

[0335] As described in the above, when the simple delete
is selected, delete processing of the image data can be
quickly ended by overwriting FAT information so as to
indicate deletion of the image data.

[0336] (Image Data Complete Delete Control: FIG. 30)

[0337] Next, a complete delete of image data will be
described hereinafter.

[0338] When the simple delete is performed as shown in
FIG. 30, only FAT information is overwritten, so the image
data still exists in write-once storage medium 4. Thus, there
is a risk that the deleted image data will be reproduced.
Then, when a user wants to delete the recorded image data
completely, a complete delete operation to delete image data
completely is performed. For example, when reproduction
of deleted image data by other person is embarrassing to a
user, a complete delete is selected in the delete menu shown
in FIG. 29(a).

[0339] FIG. 31 is the flow chart showing a processing
procedure of a complete delete operation to be executed in
control/processor 6. This processing will start when the
complete delete operation is selected via operation unit 7
form the delete menu shown in FIG. 29(a). In step S1601,
it is judged if a memory card in use is write-once storage
medium 4 and if write-once storage medium 4 is inserted,
the flow proceeds to step S1602. In step S1602, like the
simple delete control shown in FIG. 30, LCD display panel
6 displays a message asking if image data is deleted although
deletion of image data cannot get an increase in memory
capacity. In step S1603, it is to judge if a delete operation to
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delete image data is executed and if the delete operation is
executed, the flow proceeds to step S1604.

[0340] In step S1604, FAT information is so corrected as
to indicate that there is no existed image data to be deleted
and an instruction to make old FAT information invalid is
outputted to write-once storage medium 4. At the same time,
an instruction to overwrite with given data is outputted to
write-once storage medium 4 so as to nullify an image data
area to be deleted.

[0341] In step S1603, when the delete operation is not
detected, it is judged if the cancel operation is executed and
if the cancel operation is executed, this processing is ended.
When the cancel operation is not executed, the flow gets
back to step S1602.

[0342] In step S1601, when it is judged that a memory
card in use is not write-once storage medium 4 and over-
writable storage medium 3 is inserted, the flow proceeds to
step S1606. In step S1606, LCD display panel 6 displays a
message asking if image data is deleted. In step S1607, it is
to judge if the delete operation is executed and if the delete
operation is executed, the flow proceeds to step S1608. In
step S1608, an instruction to overwrite to FAT information
indicative of the image data to be deleted having been
deleted is outputted to overwritable storage medium 3. Also,
at the same time, an instruction to overwrite given data in an
image data area to be deleted is outputted to overwritable
storage medium 3.

[0343] In step S1607, when the delete operation is not
detected, the flow proceeds to step S1609 and it is judged if
the cancel operation is performed. When the cancel opera-
tion is performed, this processing is ended. When the cancel
operation is not performed, the flow gets back to step S1606.

[0344] As in the above, selection of the complete delete in
the delete menu can make image data invalid completely.
Here, an overall image data area is configured to be over-
written with given data and whole image data is configured
to be made invalid, but image data can be partially over-
written. In this case, although the whole image data to be
deleted cannot be made invalid, a time to overwrite the data
can be shortened. (Other example 1 of image data delete
control: FIG. 32) Next, other example 1 of image data delete
processing in digital camera 31 will be explained. Here, an
image data delete control combining the simple delete and
the complete delete will be performed.

[0345] 1In a case of overwritable storage medium 3, there
is possibility that image data itself on which the delete
processing was performed by overwriting FAT information
is overwritten with other image data. Contrary to this, in a
case of write-once storage medium 4, image data itself on
which the delete processing was performed by adding FAT
information is not overwritten with other image data. Thus,
when delete processing is performed by overwriting FAT
information, the image data remains recorded in write-once
storage medium 4. As an ordinary operation cannot check
what the deleted image data looks like, a user hesitates to
hand over the storage medium to someone for fear of abuse.

[0346] Therefore, in the case where a memory card in use
is write-once storage medium 4, the delete operation to make
image data itself invalid(complete delete)is performed and
in the case of overwritable storage medium 3 in use, a delete
operation to overwrite FAT information only (simple delete)
is performed.
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[0347] FIG. 32 is the flow chart showing a processing
procedure of other sample 1 of the delete operation to be
executed in control/processor 301. This processing will start
by performing the delete operation via operation unit 7 in a
reproduction mode.

[0348] Instep S1621, it is to detect if a memory card in use
is write-once storage medium 4 and if write-once storage
medium 4 is inserted, the flow proceeds to step S1622 and
in step S1622, as shown in FIG. 29(b), LCD display panel
6 displays a message asking if an operation to delete image
data is performed although deletion cannot get an increase in
memory capacity. In step S1623, it is to judge if the delete
operation is performed. When the delete operation is per-
formed, the flow proceeds to step S1624.

[0349] In step S1624, FAT information is overwritten to
create new FAT information indicative of the image data to
be deleted having been deleted by nullifying the old FAT
information and an instruction to record the new FAT
information is outputted to write-once storage medium 4. At
the same time, an instruction to overwrite with given data so
as to make an image data area to be deleted invalid is
outputted to write-once storage medium 4. In step S1623,
when the delete operation is not detected, the flow proceeds
to step S1625 and it is judged if a cancel operation is
executed and if the cancel operation is executed, the flow is
ended. If the cancel operation is not executed, the flow gets
back to step S1622.

[0350] When it is judged in step S1621 that the memory
card in use is overwritable storage medium 3, not write-once
storage medium 4, the flow proceeds to step S1626. In step
S1621, LCD display panel 6 displays a message asking if
image data is deleted. In step S1627, it is to judge if the
delete operation is executed and if the delete operation is
executed, the flow proceeds to step S1628. In step S1628, an
instruction to overwrite to FAT information indicative of the
image data to be deleted having been deleted is outputted to
overwritable storage medium 3. On the other hand, when the
delete operation is not detected, the flow proceeds to step
S1629 and it is judged if the cancel operation is performed.
When the cancel operation is performed, this processing is
ended and if the cancel operation is not performed, the flow
gets back to step S1626.

[0351] As described above, when the image data stored in
write-once storage medium 4 is deleted, the complete delete
operation cannot reproduce the image data completely.
Thus, a user can hand over the memory card to other people
with worry-free. (Other example 2 of image data delete
control: FIG. 33) Next, other example 2 of image data delete
processing in digital camera 31 will be explained. Here, an
image data delete control combining the simple delete and
the complete delete will be performed. Specifically, only in
a case where write-once storage medium 4 is inserted, any
of the simple delete or the complete delete is controlled so
as to be selected.

[0352] FIG. 33 is the flow chart showing a processing
procedure of a delete control of other example 2 to be
executed in control/processor 301. This processing will start
when the delete operation is operated via operation unit 7 in
a reproduction mode.

[0353] Instep S1641, it is to judge if a memory card in use
is write-once storage medium 4 and if write-once storage
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medium 4 is inserted, the flow proceeds to step S1642,
wherein LCD display panel 6 displays the delete menu as
shown in FIG. 29(a). In step S1643, it is judged that
“complete delete” is selected from the delete menu via
operation unit 7. When the “complete delete” is selected, the
flow proceeds to step S1644.

[0354] In step S1646, FAT information is created to indi-
cate that there is no image data to be deleted and an
instruction to nullify old FAT information is outputted to
write-once storage medium 4. At the same time, an instruc-
tion to overwrite an image data area with given data so as to
nullify an image data area to be deleted is outputted to
write-once storage medium 4.

[0355] When the delete operation is not detected in step
S1645, the flow proceeds to step S1647 and it is to judge if
a cancel operation is performed. When the cancel operation
is performed, this processing is ended. When the cancel
operation is not performed, the flow gets back to step S1644.

[0356] In step S1643, when the “complete delete” is not
selected from the delete menu, that is, the “simple delete” is
selected, the flow proceeds to step S1648. In step S1648, as
shown in FIG. 29(b), LCD display panel 6 displays a
message asking if the image data is deleted although dele-
tion of the image data does cannot get an increase in memory
capacity. In step S1649, it is to judge if the delete operation
is executed and if the delete operation is executed, the flow
proceeds to step S1650.

[0357] In step S1650, new FAT information is created by
overwriting FAT information so as to indicate that image
data to be deleted was deleted and an instruction to record
the new FAT information and nullify the old FAT informa-
tion is outputted to write-once storage medium 4. On the
contrary, in step S1649, when the delete operation is not
detected, the flow proceeds to step S1651 and it is to judge
if a cancel operation is executed. If the cancel operation is
executed, the flow is ended and if a cancel operation is not
executed, the flow gets back to step S1648.

[0358] In step S1641, when a memory card in use is
overwritable storage medium 3, not write-once storage
medium 4, the flow proceeds to step S1652. In step S1652,
LCD display panel 6 displays a message asking if the image
data is deleted. In step S1653, it is judged if a delete
operation is executed and if the delete operation is executed,
the flow proceeds to step S1654. In step 1654, an instruction
to overwrite to FAT information indicative of the image data
to be deleted having been deleted is outputted to overwrit-
able storage medium 3. In step S1653, when the delete
operation is not detected, the flow proceeds to step S1655
and it is to judge if a cancel operation is performed. When
the cancel operation is performed, this processing is ended
and when the cancel operation is not performed, the flow
gets back to step S1652.

[0359] As in the above, by controlling so as to be able to
select any of the complete delete or the simple delete only
when write-once storage medium 4 is inserted, a user can
choose any of the complete delete or the simple delete, for
instance, when confidentiality etc is a top priority, the
complete delete or when a deleting time is to be shortened,
the simple deletion.
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[0360] (Image Data Delete Control in Response to
Memory Capacity: FIG. 34)

[0361] As described in the foregoing, when delete pro-
cessing is performed on the image data recorded in write-
once storage medium 4, it becomes necessary to nullify the
old FAT information and additionally record new FAT
information. But, if there is no residual capacity in write-
once storage medium 4 and new FAT information to be
created cannot be recorded, the image data cannot be
deleted. To avoid this inconvenience, it is conceivable to
perform a record control so as to ensure memory capacity in
preparation for a plurality of overwrites of FAT information.
However, it is not preferable to a user that memory capacity
gets reduced for overwriting FAT information.

[0362] Therefore, image data is configured to be deleted
even when there is no residual capacity in a storage medium
without preparing vacant memory capacity for overwriting
FAT information. More specifically, data is nullified by
leaving FAT information intact in which image data to be
deleted is recorded and overwriting given data in a record
area of the image data to be deleted.

[0363] FIG. 34 is the flow chart showing a processing
procedure of a delete control in response to residual capacity
of a memory card to be executed in control/processor 301.
This processing will start by performing an operation to
delete image data in write-once storage medium 4 via
operation unit 7.

[0364] Instep S1701, it is to judge if residual capacity of
write-once storage medium 4 is enough to record FAT
information to be newly created. When the residual capacity
is not enough, the flow proceeds to step S1702. In step
s1702, L.CD display panel 6 displays a message warning that
inconvenience takes place as well as asking if a delete
operation is executed. FIG. 35 shows a display screen
example of the warning message. In step S1703, it is to
judge if the delete operation is executed and if the delete
operation is executed, the flow proceeds to step S1704.

[0365] Instep S1704, FAT information remains intact and
given data is overwritten in image data area to be deleted,
and then data is nullified. In this case, along with image data,
data about its thumbnail image and additional information is
nullified too. Contrary, in step S1703, when the delete
operation is not detected, the flow proceeds to step S1705,
wherein it is to judge if a cancel operation is performed. If
the cancel operation is performed, the flow is ended and if
cancel operation is not performed, the flow gets back to step
$1702.

[0366] In step S1701, when it is judged that there is
residual capacity for recording FAT information, the flow
proceeds to step S1706. In step S1706, new FAT information
indicative of the image data to be deleted having been
deleted is created. In step S1707, the new FAT information
is recorded by nullifying old FAT information.

[0367] Accordingly, the image data which is overwritten
by the given data and deleted in step S1704 still exists in
accordance with FAT information, so reproduction of the
deleted image data is tried in digital camera 31 or other
image playback apparatus. But, since there is no image data
existed actually, the image data is never reproduced by
displaying what an image data file is broken. FAT informa-
tion does not meet a presence of actual image data and thus
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this mismatching causes a user some inconvenience a little
bit in a file management, but image data a user is eager to
delete can be deleted without fail even when residual
capacity is getting smaller.

[0368] (Format Control: FIG. 37)

[0369] A format control of a memory card in digital
camera 31 will be explained hereinafter.

[0370] FIG. 36 shows a display screen sample of a setting
menu to be displayed on LCD display panel 6. The setting
menu has a menu of selections such format, a file sorting etc
and FIG. 36 shows that the “format” is selected from the
setting menu via operation unit 7. Selecting of the “format”
makes a memory card enabled to be formatted. Formatting
of the loaded memory card deletes all image data recorded
therein.

[0371] However, physical format processing on write-
once storage medium 4 makes all capacity unable to be used.
Thus, when write-once storage medium 4 is inserted, it is to
inhibit format. More specifically, a format menu is so
controlled as not to be selected. Or LCD display panel 6 may
display that a format processing cannot be executed even if
the format menu is selected.

[0372] FIG. 37 is the flow chart showing a format control
to be executed in control/processor 301. This processing will
start when the setting menu as shown in FIG. 36 is displayed
by an operation of operation unit 7.

[0373] Instep S1801, it is to judge if a memory card in use
is write-once storage medium 4 and if write-once storage
medium 4 is inserted, the flow proceeds to step S1802. In
step S1802, format processing in a setting menu screen is
made unable to be selected. With this, the format processing
on write-once storage medium 4 is inhibited. On the other
hand, in step S1801, when it is judged that write-once
storage medium 4 is not inserted and overwritable storage
medium 3 is inserted, the flow proceeds to step S1803. In
step S1803, the format processing in the setting menu screen
is made enabled to be selected.

[0374] Like this, with such the control of the format
processing depending upon a memory card, when write-
once storage medium 4 is inserted, an inadvertent format
processing can be prevented.

[0375] (File Optimization Processing: FIG. 38)

[0376] A file optimization processing of a memory card
inserted into card slot 2 of digital camera 31 will be
described hereinafter.

[0377] A file optimization is a way of re-arranging files
from the beginning and resolving fragmentation of a
memory space area. But, since write-once storage medium 4
is non overwritable, a file might be mislaid at not-yet-used
area. Like the format processing, the file optimization pro-
cessing on write-once storage memory 4 might reduce
memory capacity.

[0378] FIG. 38 is the flow chart showing a processing
procedure of a file optimization control to be executed in
control/processor 301. This processing will start when the
setting menu as shown in FIG. 36 is displayed by an
operation of operation unit 7.

May 19, 2005

[0379] In step S1901, it is to judge if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S1902. In step S1902, file optimization processing in the
setting menu screen is made unable to be selected. In step
S1901, when it is judged that write-once storage medium 4
is not inserted and overwritable storage medium 3 is
inserted, the flow proceeds to step S1903 wherein the format
processing in the setting menu screen is made enabled to be
selected.

[0380] Accordingly, when write-once storage medium 4 is
inserted, the file optimization processing cannot be per-
formed.

[0381] (Fake Format Processing: FIG. 39)

[0382] As described in the foregoing, the format control of
FIG. 37 controls such that the format processing is inhibited
when write-once storage medium 4 is inserted.

[0383] Here, if an operation is executed to perform the
format processing on write-once storage medium 4, fake
format processing is so controlled as to be performed. More
specifically, in the event that the format processing is
selected via operation unit 7, a controller within a memory
card of write-once storage medium 4 receives a format
instruction from digital camera 31 and then processing is
performed to make data invalid against a used area. And, the
controller within the memory card does not perform the
format processing on a not-yet-used area. Such the process-
ing is called the fake format processing. With this process-
ing, data stored in the used area is unable to be read out and
data in the not-yet-used area remains still recordable. In this
case, memory capacity in the used area where the format
processing was performed cannot be restored.

[0384] Here, when the format processing is selected in the
setting menu shown in FIG. 36, the fake format processing
is controlled to be performed on write-once storage medium
4. Also, when the format processing is selected, a normal
format processing is controlled to be performed on a
memory card rather than write-once storage medium 4.

[0385] FIG. 39 is the flow chart showing a processing
procedure of a format control to be executed in control/
processor 301. This processing will start when the format
processing is selected from the setting menu screen shown
in FIG. 36.

[0386] In step S2001, it is to judge if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S2002. In step S2002, a message warning that formatting
does not get an increase in memory capacity is displayed on
LCD display panel 6. In step S2003, a warning that execu-
tion of the formatting will delete recorded data and a
message asking if the formatting is executed or cancelled are
also displayed on LCD display panel 6.

[0387] In step S2004, it is to judge if an operation to
format is executed and if the operation is executed, the flow
proceeds to step S2005. In step S20085, a controller within a
memory card is ordered to format the memory card. In step
S2004, if the operation is not executed, the flow proceeds to
step S2006 and it is to judge if a cancel operation is
executed. If the cancel operation is executed, the flow is
ended and if the cancel operation is not executed, the flow
gets back to step S2003.
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[0388] Instep S2007, it is judged if the format processing
is finished and if the format processing is finished, the flow
proceeds to step S2008. In step S2008, a message saying that
the formatting is over is displayed on LCD display panel 6.
In step S2007, judgment is kept on until completion of the
format processing is detected.

[0389] In step s2001, it is judged that write-once storage
medium 4 is not inserted and overwritable storage medium
3 is inserted, the flow proceeds to step S2003 without a
measurement display in step S2002 and a message asking if
the format processing is executed is displayed on LCD
display panel 6.

[0390] The control shown in FIG. 39 configures the
controller within the memory card to perform the fake
format processing and the normal format processing, so
digital camera 31 only outputs a format processing order to
the memory card. But, when the format processing is
performed on a memory card having no internal controller,
digital camera 31 is so configured as to perform the fake
format processing on write-once storage medium 4 and the
normal format processing on overwritable storage medium
3.

[0391] (Panorama Shooting Process: FIG. 40)

[0392] Next, work in a case where a panorama shooting is
performed by digital camera 31 will be described hereinaf-
ter.

[0393] A panorama shooting mode is a mode of shooting
to make a composite picture with a plurality of image data,
wherein information showing where to arrange each image
data is recorded along with the image data so that the image
data can be automatically composed. In the panorama shoot-
ing mode, in order to enable to re-shoot a picture until a
series of panorama shots are finished, image data taken in
the panorama shooting mode is stored in the provisional
storage area in buffer memory 311. Also, arrangement
information about a series of panorama image data is stored
in the provisional storage area in buffer memory 311 since
the information does not come into completion until the
panorama shooting is complete. After the panorama shoot-
ing is complete, the image data and arrangement information
are moved to write-once storage medium 4 from buffer
memory 311.

[0394] More specifically, a panorama shooting control will
be explained hereinafter.

[0395] FIG. 40 is the flow chart showing a processing
procedure of a panorama shooting control to be executed in
control/processor 301. This processing will start when the
panorama shooting mode is set.

[0396] In step S2101, it is to judge if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S2102. Instep S2102, it is to judge if a shooting operation is
executed with the shutter release button of operation unit 7
and if the shooting operation is executed, the flow proceeds
to step S2103. In step S2103, image data gained by the
shooting operation is stored in the temporal storage area of
buffer memory 311 and the flow proceeds to step S2104. In
step S2102, when the shooting operation is not executed, the
flow proceeds to step S2104.
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[0397] In step S2104, it is to judge if a delete operation
with respect to the image data shot in step S2102 is executed
and if the delete operation is executed, the flow proceeds to
step S2105, wherein an image data taken just while ago, that
is, the image data shot in step S2102 is deleted from buffer
memory 311. Then, the flow proceeds to step S2106. When
the delete operation is not detected in step S2104, the flow
proceeds to step S2106.

[0398] In step S2106, it is to judge if the panorama
shooting mode is released. If the panorama shooting mode
is released, the flow proceeds to step S2107 and if the
panorama shooting mode is not released, the flow goes back
to step S2102.

[0399] In step S2107, it is to judge if there is the image
data taken in the panorama shooting mode in buffer memory
311 has and if there is the image data in buffer memory 311,
the flow proceeds to step S2108 and if there is not the image
data in buffer memory 311, this flow is ended. In step S2108,
it is to create arrangement information used to make a
composite picture with a series of the image data taken in the
panorama shooting mode. The arrangement information is
information necessary to decide how to put the series of the
image data together into one picture to make a composite
picture.

[0400] Instep S2109, the created arrangement information
is recorded in write-once storage medium 4 together with the
image data. In step S2110, the image data recorded in
write-once storage medium 4 is deleted from buffer memory
3.

[0401] When it is judged in step S2101 that the memory
card is not write-once storage medium 4 and overwritable
storage medium 3 is inserted, the flow proceeds to step
S2111. In step S2111, it is to judge if the shooting operation
is executed and if the shooting operation is executed, the
flow proceeds to step S2112. In step S2112, it is to perform
image processing on the image data gained by the shooting
operation in buffer memory 311 and record the processed
image data in the memory card. Then the flow proceeds to
step S2113. In step S2111, if the shooting operation is not yet
executed, the flow proceeds to step S2113.

[0402] In step S2113, it is to judge if the delete operation
is executed and if the delete operation is executed, the flow
proceeds to step S2114. In step S2114, a taken image data
just while ago, that is, the image data shot in step S2111 is
deleted from the memory card. And then, the flow proceeds
to step S2115. In step S2113, if the delete operation is not
detected, the flow proceeds to step S2115.

[0403] In step S2115, it is to judge if the panorama
shooting mode is released. If the panorama shooting mode
is released, the flow proceeds to step S2116 and if the
panorama shooting mode is not released, the flow gets back
to step S2111.

[0404] In step S2116, it is to judge if there is the image
data taken in the panorama shooting mode in buffer memory
311 has the image data taken in the panorama shooting mode
and if there is the image data in buffer memory 311, the flow
proceeds to step S2117 and if there is no image data, the flow
is ended. In step S2117, the arrangement information about
the series of the image data taken in the panorama shooting
mode is created. Then, in step S2118, the created arrange-
ment information is recorded in the memory card with link
to the image data.
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[0405] FIG. 40 describes the embodiment in which the
panorama shooting control can be executed only when
write-once storage medium 4 is inserted. But, regardless of
a kind of a memory card, a panorama shooting mode setting
may be configured to implement the processing described in
FIG. 40 at all times. With this configuration, it is not
necessary to prepare two different programs to execute two
different controls for use in a case where write-once storage
medium 4 is inserted or other memory card rather than
medium 4 is inserted

[0406] The control of FIG. 40 may be applied to a
shooting mode in which a plurality of image data is shot and
related information relevant to image data like the arrange-
ment information is created.

[0407] (Panorama Composite Control: FIG. 41)

[0408] Inthe panorama shooting control described in FIG.
40, an example that composition processing of image data is
not performed within digital camera 31 and the series of the
image data and the arrangement information are recorded in
the memory card is explained herein. In this case, software
installed in PC etc enables to create image data in order to
put a series of image data together into one picture and
create a panorama image based upon the arrangement infor-
mation. However, composite processing can be performed
within digital camera 31 to the extent that image data taken
in a panorama shooting is composite-processed to create a
panorama image.

[0409] Specifically, digital camera 31 temporally stores
image data each taken in buffer memory 311 until an image
composition is complete and records panorama image data
obtained by the image composition in write-once storage
medium 4.

[0410] FIG. 41 is the flow chart showing a processing
procedure of a panorama composition control to be executed
in control/processor 301. This processing will start when the
panorama shooting mode is set via operation unit 7.

[0411] In step S2201, it is to judge if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S2202. In step S2202, it is to judge if the shooting operation
is executed with the shutter release button of operation unit
7 depressed. When the operation is executed. In step $2203,
image data gained by the shooting operation in step S2202
is stored in buffer memory 311. And then, the flow proceeds
to step S2204. When the operation is not detected in step
S2202, the flow proceeds to step S2204.

[0412] Instep S2204, it is to judge if a delete operation to
delete the image data is operated and if the delete operation
is operated, the flow proceeds to step S2205. In step S2205,
the image data gained in step S2202 is deleted from buffer
memory 311. Then, the flow proceeds to step S2206. When
the delete operation is not detected in step S2204, the flow
proceeds to step S2206.

[0413] In step S2206, it is to judge if the panorama
shooting mode is released. If the panorama shooting mode
is released, the flow proceeds to step S2207 and if the
panorama shooting mode is not released, the flow gets back
to step S2202.

[0414] In step S2207, it is to judge if there is the image
data taken in the panorama shooting mode in buffer memory
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311 and if there is the image data, the flow proceeds to step
S2208 and if there is not the image data, the flow is ended.
In step S2208, it is to create arrangement information for use
in putting a series of image data taken in the panorama
shooting mode together into one picture. The arrangement
information is information necessary to decide how a series
of image data are composed to make a composite photo-
graph. In step S2209, it is to perform composite processing
on the series of the image data based upon the created
arrangement information to create panorama image. At this
stage, the panorama image is so processed as to be sized to
a size of normal image data.

[0415] In step S2210, the panorama image data compos-
ite-processed and created in step S2209 is recorded in
write-once storage medium 4 and at the same time the series
of the image data and the arrangement information are
deleted from buffer memory 311.

[0416] In step S2201, when it is judged that the inserted
memory card is overwritable storage medium 3, not write-
once storage medium 4, the flow proceeds to step S2211. In
step S2211, it is to judge if the shooting operation is
executed with the shutter release button of operation unit 7
and if the shooting operation is executed, the flow proceeds
to step S2212. In step S2212, it is to process image data
gained by the shooting operation in buffer memory 311 and
record the processed image data in a memory card. Then, the
flow proceeds to step S2213. When the shooting operation is
not detected in step S2211, the flow proceeds to step S2213.

[0417] Instep S2213, it is to judge if a delete operation is
executed and if the delete operation is executed, the flow
proceeds to step S2214. In step S2214, a taken image data
just while ago, that is, the image data taken in step S2211 is
deleted from the memory card. Then, the flow proceeds to
step S2215. When the delete operation is not detected in step
S2213, the flow proceeds to step S2215.

[0418] In step S2215, it is to judge if the panorama
shooting mode is released. If the panorama shooting mode
is released, the flow proceeds to step S2216 and if the
panorama shooting mode is not released, the flow gets back
to step S2211.

[0419] In step S2116, it is to judge if there is image data
taken in the panorama shooting mode in a memory card and
if there is the image data, the flow proceeds to step S2217
and if there is not the image data, the flow is ended. In step
S2217, arrangement information about a series of the image
data taken in the panorama mode is created. At step S2218,
it is to perform composite processing on the series of the
image data based upon the created arrangement information
to create a panorama image. The panorama image is so
processed as to be sized to a size of normal image data.
Further, in step 2219, the panorama image data is recorded
in the memory card and at the same time the series of the
image data and the arrangement information are deleted
from the memory card.

[0420] A size of the composite image data created in steps
S2209 and S2218 as described in the foregoing is so
configured as to correspond to a image size set in a normal
shooting, so the composite image can be treated in the same
way as other image data.
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[0421] (Continuous Shooting Control: FIG. 42)

[0422] Work in a case of a continuous shooting in digital
camera 31 will be explained.

[0423] In a continuous shooting, there is high possibility
that unnecessary image data comes out as a few frames are
consecutively shot. Thus, digital camera 31 is so controlled
as to ask if image data is recorded before the image data is
recorded in write-once storage medium 4 when the continu-
ous shooting is performed.

[0424] FIG. 42 is the flow chart showing a processing
procedure of a continuous shooting control to be executed in
control/processor 301. This flow will start when the con-
tinuous shooting mode is set by an operation of operation
unit 7.

[0425] In step S2301, it is to judge if the continuous
shooting is performed with the shutter release button of
operation unit 7 and if the continuous shooting is performed,
the flow proceeds to step S2302. When the continuous
shooting is not performed, processing of S2301 is continued.

[0426] In step S2302, it is to judge if an inserted memory
card is write-once storage medium 4 and when write-once
storage medium 4 is inserted, the flow proceeds to step
S2303. In step S2303, image data taken in step S2301 is
stored in buffer memory 311. At this moment, the image data
is created in file format to be recorded in a memory card.

[0427] In step S2304, it is to detect if the continuous
shooting is over. When the continuous shooting is over, the
flow proceeds to step S2305 and when the continuous
shooting is still on, the flow gets back to step S2303. In step
S2305, a taken image is reproduced on L.CD display panel
6 and a message asking if the reproduced image is deleted
without recording the image in write-once storage medium
4 is displayed on LCD display panel 6.

[0428] In step S2306, it is to detect if image to be deleted
is selected without recording the image in write-once storage
medium 4 and if the image to be deleted is selected, the flow
proceeds to step S2307. In step S2307, it is to record image
data that is not selected as the image data in step S2306 in
write-once storage medium 4 and at the same time delete the
image data from buffer memory 311.

[0429] In step S2306, when the image data to be deleted
is not selected, the flow proceeds to step S2308. In step
S2308, it is to judge if a given period of time has elapsed
since reproduction of the image is displayed on LCD display
panel 6. When the given period of time has elapsed, the flow
proceeds to step S2309, wherein all images taken in the
continuous shooting mode are recorded in write-once stor-
age medium 4 and the image data thereof is deleted form
buffer memory 311. When the given period of time does not
elapse in step S2308, the flow gets back to step S2306.

[0430] In step S2302, when it is judged that overwritable
storage medium 3 is inserted, not write-once storage
medium 4, the flow proceeds to step S2310. In step S2310,
it is to temporally store the image data taken in step S2301
in buffer memory 311, process the image data and at the
same time record image data ready for being recorded in a
memory card successively in the memory card. In step
S2311, it is to judge if the continuous shooting is over and
if the continuous shooting is over, the flow is ended and if
the continuous shooting is still on, the flow gets back to step
S$2310.
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[0431] Herein, the continuous shooting to be executed in
a continuous shot mode has been described so far. But, rather
than the continuous shooting, the same control as shown in
FIG. 42 can be applied to a bracket shooting in which
pictures are shot consecutively at plural times by varying
exposure settings or white balance etc.

[0432] Like this, when a shooting mode is to take a picture
at a plurality of times consecutively, a user is caused to make
a choice of an image to be recorded, so a favorite image only
can be selected and recorded in write-once storage medium
4.

[0433] (Record Inquiry Control: FIG. 43)

[0434] Inthe continuous shooting mode, digital camera 31
can be controlled to analyze taken image data and automati-
cally select suitable image data and automatically record
only the selected image data in write-once storage medium
4.

[0435] A record inquiry control in digital camera 31 will
be explained hereinafter. Arecord inquiry control is a control
in which, when digital camera 31 judges that taken image
data is a failure image, digital camera 31 prompts a user to
cancel record of the image data before the image data is
recorded in write-once storage medium 4.

[0436] FIG. 43 is the flow chart of a processing procedure
of a record inquiry control to be executed in control/
processor 301. This flow will start when the shooting mode
is set by an operation of operation unit 7.

[0437] Instep S2401, it is to judge if a shooting operation
is executed with the shutter release button of operation unit
7 and if the shooting operation is executed, the flow pro-
ceeds to step S2402 and if the shooting operation is not
executed, processing of step S2401 is continued. In step
S2402, it is judged if an inserted memory card is write-once
storage medium 4 and if write-once storage medium 4 is
inserted, the flow proceeds to step S2403.

[0438] Instep S2403, it is to perform image-processing etc
on the image data taken in step S2401 and temporally store
the processed image data in buffer memory 311. In step
S2404, it is to judge if the image stored in buffer memory
311 in step S2403 is the failure image. For instance, an
image such as an out-of-focus image, under-exposed image
just taken before a battery is not fully charged, a blurred
picture etc is generally judged as the failure image. And it
may be judged if a taken image is a failure by analyzing the
taken image. If it is judged in step S2404 that the image in
step S2403 is the failure image, the flow proceeds to step
S2405.

[0439] In step S2405, the failure image judged in step
S2404 is reproduced on LCD display panel 6 and at the same
time, a message inquiring if the image is deleted without
recording it in write-once storage medium 4. In step $S2406,
it is to judge if the delete operation is executed with respect
to the reproduction image and if the delete operation is
executed, the flow proceeds to step S2410, wherein the
image to be deleted is deleted from buffer memory 311.

[0440] In step S2406, when the delete operation is not
executed, the flow proceeds to step S2407. In step S2407, it
is to judge if a given period of time has elapsed since the
failure image is reproduced on LCD display panel 6. If the
given period of time has elapsed, the flow proceeds to step
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S2408 and the image data stored in buffer memory 31 is
recorded in write-once storage medium 4. When it is judged
in step S2407 that the given period of time does not elapse,
the flow gets back to step S2406.

[0441] In step S2402, when overwritable storage medium
3 is inserted, not write-once storage medium 4, the flow
proceeds to step S2409. In step S2409, it is to perform
image-processing etc on the image data taken in step S2401
and record the processed image data in overwritable storage
medium 3. When it is judged in step S2404 that the image
is not the failure image, the flow proceeds to step S2409 and
the image data taken in step S2401 is recorded in a memory
card.

[0442] As described in the foregoing, regarding a failure
image of high possibility to be deleted, a user is inquired if
the image is recorded. This inquiry prevents the failure
image from being recorded in write-once storage medium 4
and its memory capacity from being wastefully reduced.
And this record inquiry control can prompt the user to
re-shoot with respect to the failure image by reproducing the
failure image.

[0443] The control shown in FIG. 43 lets the user be
inquired if the failure image is deleted only when it is judged
that a taken image is a failure. Therefore, the inquiry into
deletion of an image is not performed unless the taken image
is the failure, so the user is not frustrating by frequent
inquiries.

[0444] (Print Setting Conrol: FIG. 45)

[0445] An explanation about a change control of related
information about image data will be given hereinafter.
There are recorded varieties of information related to each
other in image data gained by shooting. For example, a
DPOF (Digital Print Order Format) file is configured in text
file format describing information about printing of image
data. In the DPOF file, information about a number of prints,
a print size, a trimming, a rotation (right/left) etc is
described.

[0446] As described in the foregoing, when image data
recorded in write-once storage medium 4 is deleted, new
FAT information is created and the new FAT information is
recorded again by nullifying old FAT information. Similarly,
when print information about image data recorded in write-
once storage medium 4 is changed, it is necessary to create
a new DPOF file and record the new DPOF file again by
nullifying old DPOF file. In this case, every time print
information is changed, write-once storage medium 4 is
getting a decrease in memory capacity.

[0447] A print setting to set a number of prints in digital
camera 31 will be explained hereinafter.

[0448] In digital camera 31, print copies become settable
by selecting a print setting menu enables to set a number of
print copies. FIG. 44 shows a display example of the print
setting menu on LCD display panel 6. In the print setting
menu, image data recorded in write-once storage medium 4
is reproduced and at the same time, a present print setting is
displayed too. An example shown in FIG. 44 sets a camera
so as to print out two copies of the reproduction image data.
When this print setting menu is set, a user can select image
data for the print setting and set the number of print copies
against the selected image data via an operation of operation
unit 7.
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[0449] But, if the DOPF file recorded in write-once stor-
age medium 4 is renewed ever time the print setting of each
image data is changed, memory capacity will get decreased.

[0450] Therefore, in digital camera 31, setting change
information about the print setting of each image data is kept
stored in buffer memory 311 and when the print setting menu
is released, a DPOF file is created from the setting change
information and the DOPF file is recorded.

[0451] FIG. 45 is the flow chart showing a processing
procedure of a print setting control to be executed in
control/processor 301. This processing will start when the
print setting menu is selected via an operation of operation
unit 7.

[0452] In step S2501, it is to judge if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S2502. In step S2502, it is to judge if the print setting is
changed and if the print setting is changed, setting change
information is stored in buffer memory 311. Then, the flow
proceeds to step S2504.

[0453] In step S2502, when it is judged that the setting is
not changed, the flow proceeds to step S2504.

[0454] Instep S2504, it is to judge if the print setting menu
is released and if the print setting menu is released, the flow
proceeds to step S2505 and if the print setting menu is still
on, the flow gets back to step S2502.

[0455] In step S2505, it is to judge if the print setting
change information is stored in buffer memory 311 and if the
print setting change information is stored, the flow proceeds
to step S2506 and if the print setting change information is
not stored, the flow is ended. In step S2506, the DOPF file
is created again in accordance with the print setting change
information. Instep S2507, the created DOPEF file is recorded
in write-once storage medium 4 by nullifying the old DOPF
file. When an inserted memory card is overwritable storage
medium 3, not write-once storage medium 4, the flow
proceeds to step S2508. In step S2508, the DOPF file in the
memory card is renewed in accordance with the setting
change information and the flow proceeds to step S2510. In
step S2508, when it is judged that the print setting is not
changed, the flow proceeds to step S2510.

[0456] Instep S2510, it is to judge if the print setting menu
is released and if the print setting menu is released, the flow

is ended and if the print setting menu is still on, the flow gets
back to step S2508.

[0457] Like this, when the inserted memory card is write-
once storage medium 4, renewal processing of the DPOF file
is not performed in response to each setting change and
instead when the print setting menu is released, the DPOF
file is configured to be renewed collectively so that the
memory capacity is not decreased wastefully.

[0458] According to this embodiment, setting change
information about each changed print setting is controlled to
be stored in buffer memory 311 and when the print setting
menu is released, a DPOF file is controlled to be created
based upon information stored in buffer memory 311 and the
created DPOF file is controlled to be recorded in write-once
storage medium 4. But, buffer memory 311 may read in a
DPOF file and the DPOF file in buffer memory 311 may be
renewed at every time of a setting change and then the
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DPOF file stored in buffer memory 311 may be recorded in
write-once storage medium 4 when the print setting menu is
released.

[0459] (Digital Camera Setting Change Control: FIG. 46)

[0460] Work when a setting change control is performed
in digital camera 31 will be described hereinafter. In the
foregoing DPOF file, a setting to transfer image data can be
described therein. For example, a transfer setting can be set
per each image data so that image data is automatically
transferred to a given memory of PC when a memory card
is connected to the PC etc. Further, with digital camera 31,
when image data is recorded in a memory card, a transfer
setting description of the DPOF file can be automatically
overwritten. Thus, this eliminates the necessity of a transfer
setting with respect to each image data afterward.

[0461] But, in the event that write-once storage medium 4
is inserted into card slot 2, if the transfer setting description
of the DPOF file is overwritten at each shooting, an old
DPOF file continues to increase at each shot. This will use
memory capacity wastefully.

[0462] Therefore, in digital camera 31, the DPOF file is
not recorded at each shot and is so controlled as to be
collectively recorded via a given operation. In addition to the
automatic renewed transfer setting by a shooting operation,
all changes of the DPOF file inclusive of the foregoing print
setting etc are so controlled as to be processed collectively.

[0463] FIG. 46 is the flow chart showing a processing
procedure of a setting change control to be executed in
control/processor 301. This process repeats itself at any time
as long as a power of digital camera 31 is on. And a power
is turned on when a cover of card slot 2 is opened even
without the power of digital camera 31 and the DPOF file in
buffer memory 311 is recorded in write-once storage
medium 4.

[0464] In step S2521, it is to judge if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S2522. In step S2522, the DPOF file recorded in write-once
storage medium 4 is read out and stored in buffer memory
311. In step S2523, it is to judge if a shooting operation is
executed with the shutter release button depressed and if the
shooting operation is executed, the flow proceeds to step
S2524. In step S2524, it is to update a DPOF file stored in
buffer memory 311 with a renewed DPOF file describing a
transfer setting of image data taken by this shooting. Then,
the flow proceeds to step S2525. When the shooting opera-
tion is not detected in step S2523, the flow proceeds to step
S2525.

[0465] In step S2525, it is to judge if a setting such as a
print setting or so is changed and if the setting is changed,
the flow proceeds to step S2526. In step S2526, it is to
update the DPOF file stored in buffer memory 311 with a
renewed DPOF file describing a changed setting. Then, the
flow proceeds to step S2527. If the setting is changed, the
flow proceeds to step S2527.

[0466] In step S2527, it is to detect if a lid covering card
slot 2 is opened and if the lid is opened, the flow proceeds
to step S2528 and if the lid opening is not detected, the flow
gets back to step S2523. In step S2528, it is to record the
DOPF file stored in buffer memory 311 in write-once storage
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medium 4. In step S2529, the old DOPF file is nullified. In
step S2521, when the inserted memory card is overwritable
storage medium 3, not write-once storage medium 4, the
flow proceeds to step S2530. In step S2530, it is to judge if
a shooting operation is executed and if the shooting opera-
tion is executed, the flow proceeds to step S2531. In step
S2531, it is to update a DPOF file stored in buffer memory
311 with a renewed DPOF file describing a transfer setting
of image data taken by this shooting. Then, the flow pro-
ceeds to step S2532. In step S2530), if the shooting operation
is not executed, it proceeds to step S2532.

[0467] In step S2532, it is to judge if a setting such as a
print setting etc is changed and if the setting is changed, the
flow proceeds to step S2533 and if the setting is not changed,
the flow is ended. In step S2533, it is to update a DPOF file
stored in buffer memory 311 with a renewed DPOF file
describing a changed setting.

[0468] Like this, through detection of opening the lid
covering a memory card, the DPOF file is so controlled as
to be recorded in write-once storage medium 4. But, the
DPOF file may be controlled to be recorded in write-once
storage medium 4 by detecting a power switch-OFF, not
through detection of opening the lid. Also, by detecting a
connection to an external device such as PC etc, a DPOF file
may be controlled to be recorded in write-once storage
medium 4. Namely, It is preferable that a DPOF file is
recorded in write-once storage medium 4 before image data
stored in a memory card is read out outside. And by
providing a dedicated or a common button for recording the
DPOF file in write-once storage medium 4, the DPOF file
may be recorded in write-once storage medium 4 via an
operation of this button.

[0469] And, an explanation about the print setting and the
transfer setting in the DPOF file has been explained so far,
but the same control can be applied to other setting in the
DPOF file or management data of other image rather than
the DPOF file.

[0470] (Setting Change Control of Digital Camera 31:
FIG. 47)

[0471] Work in a case where FAT information stored in
buffer memory 311 is recorded in write-once storage
medium 4 when digital camera 31 is connected to an
external device will be described hereinafter.

[0472] FIG. 47 is the flow chart showing a processing
procedure of a setting change control to be executed in
control/processor 301. This processing repeats itself as long
as the power of digital camera 31 is on. But, even if the
power thereof is not turned on, the power thereof is supplied
when digital camera 31 is connected to the external device
and the FAT information stored in buffer memory 311 is
recorded in write-once storage medium 4.

[0473] In step S2541, it is to judge if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S2542. Instep S2542, it is read out the FAT information
recorded in write-once storage medium 4 and store the read
FAT information in buffer memory 311. In step S2543, it is
to judge if a shooting operation is executed with the shutter
release button of operation unit 7 and if the shooting
operation is executed, the flow proceeds to step S2544. In
step S2544, it is to update the FAT information stored in
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buffer memory 311 with renewed FAT information adding
file management information of image data taken by this
shooting. Then, the flow proceeds to step S2545. In step
S2543, when the shooting operation is not executed, the flow
proceeds to step S2545.

[0474] In step S2545, it is to judge if a setting of digital
camera 31 such as a delete setting is changed and if the
setting is changed, the flow proceeds to step S2546. In step
S2546, it is to update the FAT information stored in buffer
memory 311 with renewed FAT information describing a
changed setting. In step S2545, if the setting is not changed,
the flow proceeds to step S2547.

[0475] In step S2547, it is to detect if a communication
cable etc is connected to DIGITAL INPUT/OUTPUT TER-
MINAL 12 and digital camera 31 is connected to an external
device like PC or so and if digital camera 31 is connected
externally, the flow proceeds to step S2548 and if digital
camera 31 is not connected externally, the flow gets back to
step S2543. In step S2548, it is to record FAT information
stored in buffer memory 311 in write-once storage medium
4. In step S2549, old FAT information is nullified.

[0476] In step S2541, when an inserted memory card is
overwritable storage medium 3, not write-once storage
medium 4, the flow proceeds to step S2550. In step S2550,
it is to judge if a shooting operation is executed and if the
shooting operation is executed, the flow proceeds to step
S2551. In step S2551, it is to update FAT information stored
in buffer memory 311 with renewed FAT information adding
file management control information of image data taken by
this shooting. Then, the flow proceeds to step S2552. In step
S2550, if the shooting operation is not executed, the flow
proceeds to step S2552.

[0477] In step S2552, it is to judge if a setting such as a
delete setting is changed and if the setting is changed, the
flow proceeds to step S2553 and if setting is not changed, the
flow is ended. In step S2553, FAT information stored in
buffer memory 311 is updated with renewed FAT informa-
tion corresponding to a changed setting.

[0478] Like this, when write-once storage medium 4 is
inserted, the DPOF file and the FAT information are con-
trolled to be collectively recorded in write-once storage
medium 4. But, regardless of a kind of a memory card, the
DPOF file and the FAT information may be collectively
recorded.

[0479] And as explained in the delete operation of image
data in FIG. 34, when memory capacity is getting smaller,
there is a case where the DPOF file and the FAT information
cannot be recorded. In this case, via a message displayed on
LCD display panel 6, a user is notified that the setting cannot
be changed.

[0480] (Right/Left Rotation Control of Image Data: FIG.
48)

[0481] Work in a case where a right/left rotation control of
image data is performed in digital camera 31 will be
described hereinafter.

[0482] Digital camera 31 herein controls so as to process
a right/left rotation control using buffer memory 311, delete
pre-right/left rotation control-processed image data recorded
in a memory card and then record post-right/left rotation
control-processed image data. When write-once storage
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medium 4 is inserted, as memory capacity does not increase
even if the pre-right/left rotation control-processed image
data is deleted, there is a case where the post-right/left
rotation control-processed image data cannot be recorded in
the memory. Therefore, when write-once storage medium 4
is inserted, a DPOF file is processed to change a right/left
description instead of actually implementing a right/left
rotation control of image data. Processing of a right/left
rotation control will be specifically described hereinafter.

[0483] FIG. 48 is the flow chart showing a processing
procedure of a right/left rotation control to be executed in
control/processor 301. This processing will start when the
right/left rotation control is executed.

[0484] In step S2601, it is to judge if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S2602. Instep S2602, it is to create a DPOF file that changes
a description of a right/left rotation and record the file in
write-once storage medium 4. At this moment, an old DPOF
file is nullified. In step S2601, if the inserted memory card
is overwritable storage medium 3, not write-once storage
medium 4, the flow proceeds to step S2603. In step S2603,
it is to create image data that performs a right/left rotation
using buffer memory 311. In step S2604, the pre-rotated
image data is deleted from the memory card and, in step
S2605, it is record the post-rotated image data in the
memory card.

[0485] Accordingly, without decreasing memory capacity
of write-once storage medium 4, processing of the right/left
rotation of image data can be performed. The image data
changing a description of a right/left rotation in the DPOF
file in step S2602 can be reproduced using software corre-
sponding to the right/left rotation control of the DPOF file.

[0486] (Right/Left Rotation of Image Data 2: FIG. 49)

[0487] Another example of right/left rotation control pro-
cessing in digital camera 31 will be described hereinafter.
Digital camera 31 controls so as to perform a right/left
rotation processing on image data when memory capacity of
write-once storage medium 4 is more than given capacity
and, when the memory capacity is not more than the given
capacity, digital camera 31 controls so as to change a
right/left rotation description in the DPOF file, not to per-
form the right/left rotation processing.

[0488] FIG. 49 is the flow chart showing a processing
procedure of a right/left rotation control to be executed in
control/processor 301. This flow will start when an operation
of a right/left rotation is executed via operation unit 7.

[0489] In step S2701, it is to judge if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S2702. In step S2702, it is to judge if memory capacity of
write-once storage medium 4 is equal to and more than that
of image data of which the right/left rotation will be per-
formed and when the memory capacity thereof is equal to
and more than that of the image data, the flow proceeds to
step S2703 and when the memory capacity thereof is not
equal to and more than that of the image data, the flow
proceeds to step S2706. In step S2703, the right/left rotation
is processed using buffer memory 311. In step S2704, it is
record the post-rotated image data in write-once storage
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medium 4. In step S2705, it is to delete the pre-rotated image
data recorded in write-once storage medium 4.

[0490] In step S2702, when the memory capacity thereof
is less than that of the image data, the flow proceeds to step
S2706. In step S2706, as there is no memory capacity to
record the post-rotated image data, it is to create a DPOF file
that changes a description of a right/left rotation is created
and record the created file in write-once storage medium 4.
At this moment, an old DPOF file is nullified.

[0491] In step S2701, when it is judged if the inserted
memory card is overwritable storage medium 3, not write-
once storage medium 4, the flow proceeds to step S2707. In
step S2707, it is to create image data processed with the
right/left rotation using buffer memory 311. In step S2708,
it is to delete the pre-rotated image data. In step S2709, it is
to record the post-rotated image data in the memory card.

[0492] In this way, if memory capacity of write-once
storage medium 4 is small, the description of the right/left
rotation of the DPOF file is changed, not processing the
right/left rotation. Accordingly, even if the memory capacity
thereof is small, the image data processed with the right/left
rotation can be accurately reproduced using software corre-
sponding to the description of the right/left rotation of the
DPOF file.

[0493] (Right/Left Rotation Control of Image Data 3:
FIG. 50)

[0494] Further, another example of the right/left rotation
control in digital camera 31 will be described hereinafter.

[0495] Herein, digital camera 31 warns a user that, when
memory capacity of write-once storage medium 4 is less
than given capacity, the right/left rotation is inhibited and the
right/left rotation processing cannot be performed.

[0496] FIG. 50 is the flow chart showing a processing
procedure of a right/left rotation control to be executed in
control/processor 301. This processing will start when the
right/left rotation operation is executed via operation unit 7.

[0497] In step S2801, it is to judge if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S2802 and if write-once storage medium 4 is not inserted, it
proceeds to step S2807. In step S2802, it is to judge if
memory capacity of write-once storage medium 4 is equal to
and more than that of image data of the right/left rotation to
be processed and when the memory capacity thereof is equal
to and more than that of the image data, the flow proceeds
to step S2803. In step S2803, it is to perform the right/left
rotation processing using buffer memory. In step S2804, it is
to record the post-rotated image data in write-once storage
medium 4 and delete the pre-rotated image data recorded in
write-once storage medium 4.

[0498] In step S2802, when the memory capacity thereof
is less than that of the image data, the flow proceeds to step
S2806. In step S2806, as there is no memory capacity to
record the post-rotated image data, it is to warn that the
right/left rotation cannot be processed. For example, a
message that the right/left rotation cannot be processed is
displayed on LCD display panel 6.

[0499] In step S2801, when the inserted memory card is
overwritable storage medium 3, not write-once storage
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medium 4, the flow proceeds to step S2807. In step S2807,
it is to create image data processed with the right/left
rotation using buffer memory 311. In step S2808, it is to
delete the pre-rotated image data. In step S2809, it is to
record the post-rotated image data in the memory card.

[0500] In this way, when memory capacity of write-once
storage medium 4 gets small, a user can be notified that the
right/left rotation processing cannot be performed.

[0501] (Index Creation Control: FIG. 51)

[0502] An explanation about work in a case where an
index creation control in digital camera 31 is performed will
be given hereinafter.

[0503] Digital camera 31 automatically creates index data
when memory capacity of write-once storage medium 4 is
equal to and less than given capacity and records the index
data in write-once storage medium 4. The index data is to
make image data information recorded in write-once storage
medium 4 readily understood. The index data is created from
information about a thumbnail of image data, a shooting
date/time etc and is configured so that contents of recorded
image data can be viewed. Data format of the index data is
created in, for example, HTML format or format equivalent
to HTML, so that the index data is so created as to be capable
of being viewed with browsing software available on the
market.

[0504] Like this, by recording index data on write-once
storage medium 4, contents of the memory card can be
confirmed readily even when there are several write-once
storage media 4.

[0505] Digital camera 31 automatically starts creating
index data when the memory capacity of write-once storage
medium 4 becomes equal to and less than the given capacity
thereof and records the created index data in write-once
storage medium 4.

[0506] FIG. 51 is the flow chart showing a processing
procedure of an index data creation control to be executed in
control/processor 301. This processing repeats itself as long
as the power of digital camera 31 is on.

[0507] In step S2901, it is to judge if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S2902 and if write-once storage medium 4 is not inserted,
the flow is ended.

[0508] In step S2902, the memory capacity of write-once
storage medium 4 is detected and it is to judge if the memory
capacity thereof is equal to and less than given capacity.
When the memory capacity thereof is equal to and less than
the given capacity, the flow proceeds to step S2903 and
when the memory capacity thereof is not equal to and less
than given capacity, the flow is ended.

[0509] In step S2903, it is read in a thumbnail of image
data recorded in write-once storage medium 4 and related
information. In step S2904, the index data is created based
upon information read in step S2903. In step S2905, it is to
judge if the index data creation is over and if the index data
creation is over, the flow proceeds to step S2906 and if the
index data creation is not over, the flow gets back to step
S$2904 to continue the creation of the index data.
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[0510] Instep S2906, the created index data is recorded in
write-once storage medium 4.

[0511] Herein, the index data is so controlled as to be
created depending upon capacity of write-once storage
medium 4. However, a button to instruct the index data
creation may be provided so that an operation of the button
can create the index data.

[0512] Also, although the index data is controlled to be
automatically created in the control of FIG. 51, a user may
be inquired about the index data creation.

[0513] (Transfer Management Control: FIG. 52)

[0514] Work at a time of a transfer management control in
digital camera 31 will be described hereinafter.

[0515] Generally, a overwritable memory card used in a
digital camera is used again in the digital camera after image
data is transferred to an image storage unit like PC etc and
the transferred image data is deleted. Although write-once
storage medium 4 cannot be used again deleting image data,
it is conceivable that image data is transferred to the image
storage unit.

[0516] As described in the above, in the event that the
overwritable memory card is in use, the transferred image
data is deleted after image data is transferred to the image
storage unit. Or as the transferred image data is set to be
automatically deleted, there is small possibility that the once
transferred image data will be transferred again. But, in
write-once storage medium 4, as image data is not deleted
after it is transferred, a user might forget that a recorded
image data was already transferred after the image was
transferred. In this case, there are cases where a once
transferred image data is transferred again and gain and a
user feels annoying to confirm many times if image data was
transferred.

[0517] Therefore, digital camera 31 creates and records
management data to manage an image data transfer when an
inserted memory card is write-once storage medium 4. In the
management data, there is described transfer information
about a presence or an absence of a transfer, transfer
date/time information and receiver information etc per each
recorded image data. The transfer management data may be
managed as independent management data or be recorded on
an Exif maker note or so. Image data of a memory card is
outputted via DIGITAL INPUT/OUTPUT TERMINAL 12
of digital camera 31 and the image data is transferred to an
image storage unit. DIGITAL INPUT/OUTPUT TERMI-
NAL 12 and the image storage unit is electrically connected
to each other via a cable or so. An explanation about a
transfer management control will be specifically given here-
inafter.

[0518] FIG. 52 is the flow chart showing a processing
procedure of a transfer management control to be executed
in control/processor 301. This processing will start when a
transfer of image data is started via a DIGITAL INPUT/
OUTPUT TERMINAL.

[0519] In step S3001, it is to judge if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S3002. In step S3002, it is to detect if management data is
recorded in write-once storage medium 4. When the man-
agement data is recorded, the flow proceeds to step S3003.
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[0520] In step S3003, image data instructed to be trans-
ferred is compared with management data in order to check
that the image data instructed to be transferred was already
transferred. In step S3004, it is to judge from a comparison
result if the image data instructed to be transferred was
transferred and if the image data was transferred, the flow
proceeds to step S3005. In step S3005, a message that the
image data instructed to be transferred was already trans-
ferred and its previous transfer receiver are displayed on
LCD display panel. And further a message inquiring if a
transfer of the image data is needed is displayed thereon.

[0521] In step S3006, it is to judge if an operation to
transfer the image data is executed and if the operation is
executed and is needed, the flow proceeds to step S3007.

[0522] In step S3002, when it is judged that the manage-
ment data is not recorded in write-once storage medium 4,
the flow proceeds to step S3007. In step S3004, when it is
judged that the image data is not yet transferred, the flow
proceeds to step S3007.

[0523] In step S3007, the image data instructed to be
transferred is transferred to an image storage unit. In step
S3008, it is to judge if a transfer of the image data is
complete and if the transfer of the image data is complete,
the flow proceeds to step S3009 and if the transfer of the
image data is not complete, the flow gets back to step S3007,
wherein it is to keep on transferring the image data. In step
S3006, when an operation not to transfer the image data is
executed and the transfer of the image data is not needed, the
flow proceeds to step S3009.

[0524] In step S3009, it is to check if all transfers of all
image data instructed to be transferred are complete and if
the transfers are complete, the flow proceeds to step S3010
and if the transfers are not complete, the flow gets back to
step S3003 to perform processing on image data to be
transferred next time. Instep S3010, it is to create transfer
management data describing transfer information about this
transferred image data and to record the created transfer
management data in write-once storage medium 4.

[0525] Instep S3001, when an inserted memory card is not
write-once storage medium 4, the flow proceeds to step
S3011. In step S3011, the image data instructed to be
transferred is transferred to the image storage unit. In step
S3012, it is to check if all transfers of all image data
instructed to be transferred are complete and if the transfers
are complete, the flow is ended and if the transfers are not
complete, the flow gets back to step S3011 to keep on the
transfer.

[0526] As described in the above, when the image data is
already transferred, the inquiry is displayed to get a confir-
mation from a user so that the same image data can be
prevented from being transferred many times.

Fourth Embodiment

[0527] A digital camera system in accordance with a
fourth embodiment of this invention will be described
hereinafter. A configuration of the digital camera of the
fourth embodiment is the same as in the third embodiment
shown in FIG. 20. As write-once storage medium 4 is not
rewritable once overwritten, a user using digital camera 31
loaded with write-once storage medium 4 can tend to be
careful in shooting. Due to this carefulness, the user can miss
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a shooting chance, which erodes a merit of a digital camera
enabling to shoot anytime anywhere at ease.

[0528] Therefore, the fourth embodiment, even when
write-once storage medium 4 is inserted, enables to realize
a shooting at ease. An explanation about a variety of controls
in digital camera 31 will be given hereinafter.

[0529] Digital camera 31 in accordance with the fourth
embodiment stores image data in buffer memory 311 until
the image is instructed to be recorded in write-once storage
medium 4 or be deleted without being recorded in write-
once storage medium 4. In digital camera 31, an area within
buffer memory 311 is divided into two parts. One area is
used for image processing etc as a working area to function
as a normal buffer memory and the other is for use as a
temporary storage area to temporarily store the image data
after image-processed. When a shooting operation is
executed, pre-processed image data and image data in pro-
cess are stored by using a working area of buffer memory
311. The finished image data through image-processing etc
is also stored in the temporary storage area. At this time, the
image data stored in the temporary storage area is being
created in Exif format which enables the image data to be
recorded in write-once storage medium 4 as it is.

[0530] With the image data created in the Exif format,
when the image data is recorded in write-once storage
medium 4, the image data stored in buffer memory 311 is
simply copied. Thus, a file creation date/time and a serial
number attached to somewhere in a file name are those at a
time of storing the image data. Accordingly, even if a
sequence order to transfer the image data from buffer
memory 311 to write-once storage medium 4 is different
from a shooting sequence order, the file creation date/time
and the serial number are assigned in the shooting sequence
order so that an operation to re-arrange or reproduce the
image data in the shooting order can be easily executed. In
the image data stored in buffer memory 311, however, if
there is image data that is not recorded in write-once storage
medium 4, a missing number will occur in a serial number.

[0531] When the image data is stored in buffer memory
311, folder information about a memory card set as a record
location to record the image data in the memory card at a
shooting is stored too. And when the image data is recorded
from buffer memory 311 to write-once storage medium 4,
this folder information is used. Accordingly, even when a
folder now set as the record location is different from a
folder set as the record location at a shooting, the image data
can be recorded in the folder set as the record location at the
shooting. Therefore, a series of taken image data so as to be
recorded in a same folder will never be recorded in a
different folder.

[0532] A control in digital camera 31 in accordance with
the fourth embodiment will be explained hereinafter.

[0533] (Record Control of Image Data: FIG. 53)

[0534] FIG. 53 is the flow chart showing a processing
procedure of a record control to be executed in control/
processor 301. This processing will start when an image
taking is complete. In step S3101, it is to judge if an inserted
memory card is write-once storage medium 4 and if write-
once storage medium 4 is inserted, the flow proceeds to step
S3102 and if write-once storage medium 4 is not inserted, it
proceeds to step S3109. In step S3102, image data is created
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in the Exif format and the created image data is stored in the
temporary storage area in buffer memory 311. Folder infor-
mation about the record location in a memory card is stored
in the temporary storage area in buffer memory 311 at the
same time.

[0535] In step S3103, the image data is reproduced on
LCD display panel 6 and at the same time, a message
inquiring if the reproduced image data is recorded or deleted
is displayed thereon. FIG. 54 shows a display example on
LCD display panel 6. In step S3104, it is to check if a given
period of time has elapsed since the image is displayed on
LCD display panel 6 and if the given period of time has
elapsed, the flow is ended and if the given period of time
does not elapse, the flow proceeds to step S3105.

[0536] In step S3105, it is to check if an operation is
executed to record the image data in reproduction. If the
operation is executed, the flow proceeds to step S3106 and
if the operation is not executed, the flow proceeds to step
S3107.

[0537] In step S3106, it is to order this taken image data
temporarily stored in buffer memory 311 to be recorded in
write-once storage medium 4 and delete the image data in
buffer memory 311 that was recorded in write-once storage
medium 4.

[0538] In step S3107, it is to check if an operation is
executed to delete the image data in reproduction and if the
delete operation is checked, the flow proceeds to step S3108
and if the delete operation is not checked, the flow gets back
to step S3103. In step S3108, it is to delete this taken image
data temporarily stored in buffer memory 311.

[0539] When it is judged that an inserted memory card is
not write-once storage medium 4, the flow proceeds to step
S3109. In step S3109, it is to create image data in Exif
format and order an image file in Exif to be recorded in the
memory card. In step S3110, the image data is reproduced on
LCD display panel 6 and at the same time, a message
inquiring if the reproduced image data is deleted is displayed
thereon. Herein, as the image data was already recorded in
the memory card, a user is not inquired if the image data is
recorded.

[0540] In step S3111, it is to check if the given period of
time has elapsed since the reproduced image is displayed on
LCD display panel 6 and if the given period of time has
elapsed, the flow is ended and if the given period of time has
not elapsed, the flow proceeds to step S3112.

[0541] Instep S3112, it is to check if a delete operation to
delete the image data is executed and if the delete operation
is executed, the flow proceeds to step S3113 and if the delete
operation is not executed, the flow gets back to step S3110.
In step S3113, it is to delete this taken image data stored in
the memory card.

[0542] As described in the foregoing, by reproducing the
taken image and checking if the taken image is recorded in
write-once storage medium 4, a user can take a picture at
ease forgetting write-once storage medium 4.

[0543] (Capacity Secure Control of Buffer Memory: FIG.
55)

[0544] There is a limit to a number of image data that can
be temporarily stored in buffer memory 311 and buffer
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memory 311 is volatile. Thus, without losing the image data
temporarily stored in buffer memory 311, the image data is
needed to be so controlled as to be recorded in write-once
storage medium 4 without fail.

[0545] Herein, capacity of the temporary storage area in
buffer memory 311 is controlled to vary with residual
capacity of write-once storage medium 4 in use. Specifically,
the temporary storage area of buffer memory 311 is secured
as an upper limit of residual capacity of write-once storage
medium 4. With this securing, all of image data stored in
buffer memory 311 can be recorded in write-once storage
medium 4. Thus, there is no situation that taken image data
cannot be recorded in write-once storage medium 4.

[0546] A capacity secure control in digital camera 31 will
be explained hereinafter using FIG. 55.

[0547] FIG. 55 is the flow chart showing a processing
procedure of a capacity secure control to be executed in
control/processor 301. This processing is repeated as long as
the mode is set to the shooting mode.

[0548] In step S3201, it is to check if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S3202 and if write-once storage medium 4 is not inserted,
the flow is ended.

[0549] In step S3202, it is check capacity of write-once
storage medium 4. In step S3203, it is to check if the
capacity of write-once storage medium 4 is equal to and less
than given capacity. When the capacity of write-once storage
medium 4 is equal to and less than given capacity, the flow
proceeds to step S3204. In step S3204, it is to secure an area
of buffer memory 311 with the same residual capacity of
write-once storage medium 4 as the temporary storage area
for image data. In step S3203, when the capacity of write-
once storage medium 4 is above the given capacity, the flow
proceeds to step S3205. In step S3208, it is to secure an area
of buffer memory 311 with the given capacity as the image
data temporary storage area. Herein, the given capacity is
determined after securing trouble-free capacity as the work-
ing area of buffer memory 311.

[0550] As described in the foregoing, the capacity of the
temporal storage area in buffer memory 311 is set so that
image data cannot be shot exceeding residual capacity of
write-once storage medium 4. Thus, taken image data can be
recorded in write-once storage medium 4 without fail.

[0551] (Residual Capacity Display Control: FIG. 56)

[0552] If taken image data is stored in buffer memory 311,
the residual capacity of write-once storage medium 4 does
not decrease. Thus, if only a detected amount of residual
capacity in write-once storage medium 4 is displayed, a
picture taking does not get decreased in the displayed
residual capacity when buffer memory 311 stores image
data. Further, there is a case where a picture cannot be taken
even with residual capacity of write-once storage medium 4,
so a user get confused.

[0553] Therefore, digital camera 31 displays a value sub-
tracting a data amount of the image temporarily stored in
buffer memory 311 from residual capacity of write-once
storage medium 4 as residual capacity on LCD display panel
6.
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[0554] FIG. 56 is the flow chart showing a processing
procedure of a residual capacity display control to be
executed in control/processor 301. This processing is
repeated as long as the shooting mode is set.

[0555] Instep S3301, it is to check if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S3302 and if write-once storage medium 4 is not inserted,
the flow proceeds to step S3306.

[0556] In step S3302, capacity of write-once storage
medium 4 is detected. In step S3303, it is to detect the data
amount of the image temporarily stored in buffer memory
311. In step S3304, it is to make a calculation to subtract the
data amount of the image temporarily stored in buffer
memory 311 from residual capacity of write-once storage
medium 4. In step S3305, it is to calculate a number of
remaining frames corresponding to the capacity calculated
in step S3304.

[0557] Instep S3306, it is to detect residual capacity of the
memory card. In step S3307, it is to calculate a number of
remaining frames corresponding to the residual capacity
thereof.

[0558] In step S3308, it is to display the number of
remaining frames calculated in step S3305 or S3307 on LCD
display panel 6. FIG. 57 shows a display example of the
number of remaining frames on LCD display panel 6. FIG.
57 shows that there are 22 frames left.

[0559] With this control, residual capacity available for an
actual shooting is displayed, so a user can concentrate on a
picture taking.

[0560] (Battery-Related Control: FIG. 58)

[0561] An explanation about a battery related control in
digital camera 31 will be given hereinafter.

[0562] Buffer memory 311 used in digital camera 31 is a
volatile memory, so image data temporarily stored in buffer
memory 311 will disappear when the battery becomes dead.

[0563] Thus, digital camera 31 controls so as to check
residual capacity of a battery driving digital camera 31 and,
when it is detected that the battery capacity becomes below
a given level, digital camera 31 controls so as to automati-
cally record image data temporarily stored in buffer memory
311 in write-once storage medium 4 so that a disappearance
of the image data is avoided.

[0564] FIG. 58 is the flow chart showing a processing
procedure of a battery related control to be executed in
control/processor 301. This flow is repeatedly executed at
any time.

[0565] In step S3401, it is to detect residual capacity of a
battery and when the residual capacity of the battery is
below given capacity, the flow proceeds to step S3402 and
the flow is ended when the capacity is above the given
capacity. In step S3402, it is to check if image data is stored
in the temporary storage area in buffer memory 311 and if
the image data is stored, the flow proceeds to step S3403 and
if the image data is not stored, this flow is ended. In step
S3403, it is to automatically record image data stored in
buffer memory 311 in write-once storage medium 4. Further,
in step S3404, it is to delete the temporarily stored image
data from buffer memory 311.
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[0566] With this control, the image data temporarily stored
in buffer memory 311 is recorded on write-once storage
medium 4 before the battery becomes exhausted, so a taken
image data can be prevented from disappearing.

[0567] (Battery-Related Control 2: FIG. 59)

[0568] Another example of a battery related control in
digital camera 31 will be explained hereinafter.

[0569] FIG. 58 shows the control in which the image data
temporarily stored in buffer memory 311 is automatically
recorded in write-once storage medium 4. But, herein, a user
is prompted to transcribe image data temporarily stored in
buffer memory 311 to write-once storage medium 4.

[0570] FIG. 59 is the flow chart showing a processing
procedure of a battery-related control to be executed in
control/processor 301. This processing is repeatedly
executed at any time.

[0571] In step S3501, it is to detect residual capacity of a
battery and when the residual capacity of the battery is
below given capacity, the flow proceeds to step S3502 and
when the capacity is above the given capacity, the flow is
ended. In step S3502, it is to check if image data is stored
in the temporary storage area in buffer memory 311 and if
the image data is stored, the flow proceeds to step S3503 and
if the image data is not stored, this flow is ended. In step
S3503, it is to display a message prompting a user to record
image data stored in buffer memory 311 in write-once
storage medium 4. FIG. 60 shows a message display
example.

[0572] Like this, with the display of the message depend-
ing upon the residual capacity of the battery, a user’s
attention can be attracted.

[0573] (Battery-Related Control 3: FIG. 61)

[0574] Further, another examples of a battery-related con-
trol in digital camera 31 will be explained.

[0575] As buffer memory 311 is the volatile memory, so,
when a battery in use with digital camera 31 is pulled out of
digital camera 31 or a power cable connected to digital
camera 31 is unplugged, image data stored in buffer memory
311 gets disappeared. Thus, in this case, a user is warned that
a battery should not be pulled out of a camera or a power
cord should not be unplugged from a camera when image
data is stored in buffer memory 311. FIG. 61 is the flow
chart showing a processing procedure of a battery-related
control to be executed in control/processor 301. This flow is
repeatedly executed at any time.

[0576] In step S3601, it is to judge if image data is stored
in buffer memory 311 and if the image data is stored, the
flow proceeds to step S3602 and if the image data is not
stored, the flow is ended. In step S3602, it is to check a
power source in use with digital camera 31 and if the power
source is a battery power, the flow proceeds to step S3603
and if an AC power is used, the flow proceeds to step S3604.

[0577] In step S3603, LCD display panel 6 displays a
warning message that a battery should not be pulled out of
a camera otherwise image data stored in the temporal
storage area in buffer memory 311 gets disappeared. In step
S3604, also a warning message that an AC power cable
should not be unplugged from a camera is displayed on LCD
display panel 6.
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[0578] 1t is preferable that a warning message to be
displayed on LCD display panel 6 is displayed on a display
device that always stays turned on.

[0579] (Record Control: FIG. 62)

[0580] Arecord control in digital camera 31 in accordance
with the fourth embodiment of this invention will be
described hereinafter.

[0581] Herein, digital camera 31 automatically records
image data in write-once storage medium 4 without waiting
for a user’s decision when capacity of the image data stored
in buffer memory 311 becomes above given capacity.

[0582] FIG. 62 is the flow chart showing a processing
procedure of a record control to be executed in control/
processor 301. This processing will be executed when a
shooting mode is set with write-once storage medium 4 in
use.

[0583] Instep S3701, it is to detect if a shooting operation
is executed with the shutter release button of operation unit
7 depressed. If the shooting operation is executed, the flow
proceeds to step S3702 and if the shooting operation is not
executed, the detection in step S3701 is continued. In step
S3702, it is to process a taken image to create image data and
to store the created image data in the temporary storage area
in buffer memory 311. And are produced image is displayed
on LCD display panel 6. At this moment, a user is inquired
if the reproduced image is recorded in write-once storage
medium 4 or deleted as shown in FIG. 54.

[0584] Instep S3703, it is to check if a record operation is
executed and if the record operation is executed, the flow
proceeds to step S3704 and if the record operation is not
executed, the flow proceeds to step S3705. In step S3704, it
is to record a taken image data being reproduced on LCD
display panel 6 in write-once storage medium 4 and to delete
the taken image data from the temporary storage area in
buffer memory 311. In step S3705, it is to check if a delete
operation is executed and if the delete operation is executed,
the flow proceeds to step S3706 and if the delete operation
is not executed, the flow proceeds to step S3707. In step
S3706, it is to delete the reproduced taken image data from
the temporary storage area in buffer memory 311. In step
S3707, it is to check if a given period of time has elapsed
since the reproduced image is displayed on LCD display
panel 6 and if the given period of time has elapsed, the flow
proceeds to step S3708 and if the given period of time does
not elapse, the flow gets back to step S3703.

[0585] In step S3708, it is to detect capacity of the image
data stored in the temporary storage area in buffer memory
311 and in step S3709, it is to judge if the capacity of the
image data is above given capacity and if the capacity of the
image data is above the given capacity, the flow proceeds to
step S3710 and when the capacity of the image data is below
the given capacity, the flow is ended.

[0586] In step S3710, out of image data stored to the
temporary storage area in buffer memory 311, it is to reads
out an oldest taken image data. In step S3711, it is to record
the read-out image data in write-once storage medium 4 and
delete this image data from buffer memory 311. The pro-
cessing is executed between step S3708 and step S3711
repeatedly until the capacity of the image data stored in the
temporary storage area in buffer memory 311 becomes small
below the given capacity.
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[0587] Accordingly, this control prevents a user from
being unable to take a picture although write-once storage
medium 4 has residual capacity. Also, when the capacity of
the image data stored in buffer memory 311 becomes above
the given capacity, the image data is automatically recorded
in write-once storage medium 4, so capacity of buffer
memory 311 can be secured without deleting the image data
stored in buffer memory 311 automatically.

[0588] According to the control shown in FIG. 62, it is
judged, in response to the capacity of the image data stored
in the temporary storage area in buffer memory 311, if the
image data is automatically recorded in write-once storage
medium 4. But, the image data may be automatically
recorded when a number of the stored image data exceeds a
given number of image data, not responding to the capacity
of the image data stored in buffer memory 311.

[0589] FIG. 62 describes the control in which the image
data is recorded in write-once storage medium 4 preferen-
tially from the oldest taken image data out of the image data
stored in buffer memory 311. However, a priority order of
image data to be recorded in write-once storage medium 4
is not limited to a shooting order, but may be in order of a
data amount of the image data.

[0590] When the data amount of the image data stored in
buffer memory 311 becomes large, a taken image data may
be directly recorded in write-once storage medium 4, leaving
the image data stored in buffer memory 311 intact.

[0591] Also, depending upon the data amount of the image
data stored in buffer memory 311, the image data is not
automatically recorded in write-once storage medium 4, but
a message prompting a user to record the image data in
write-once storage medium 4 may be displayed.

[0592] (Memory Capacity Display Control: FIG. 63)

[0593] An explanation about a memory capacity display
control will be given hereinafter.

[0594] Herein, this control permits to store image data in
buffer memory 311 beyond capacity capable of recording in
a memory card. With this control, image data can be shot in
the event of an emergency. More specifically, when image
data is stored in the temporary storage area in buffer memory
311 exceeding residual capacity of the memory card, a
minus indication is added in displaying a number of remain-
ing frames. This display lets a user know that memory
capacity now in use exceeds the residual capacity. This
capacity display control may be applied to not only write-
once storage medium 4 but also other memory card in use.

[0595] FIG. 63 is the flow chart showing a processing
procedure of a memory capacity display control to be
executed in control/processor 301. This processing will start
when a shooting operation is executed with the shutter
release button of operation unit 7 depressed.

[0596] In step S3701, it is to detect memory capacity of a
memory card in use and judge if the memory card has
capacity to record taken image data. If the memory card has
the capacity to record the image data, the flow proceeds to
step S3802 and if the memory card does not have the
capacity, the flow proceeds to step S3803. In step S3802, it
is to check if the memory card in use is write-once storage
medium 4. If the memory card is write-once storage medium
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4, the flow proceeds to step S3803 and if the memory card
is not write-once storage medium 4, the flow proceeds to
step S3809.

[0597] Instep S3803, the taken image data is stored in the
temporary storage area in buffer memory 311. In step S3804,
a number of remaining frames are calculated from residual
capacity of the memory card. When the memory card in use
is other memory card rather than write-once storage medium
4 and when it is judged that there is no capacity even in
write-once storage medium 4 in use, the number of remain-
ing frames becomes O-frame.

[0598] In step s3804, it is to check a number of storing
frames of image data stored in buffer memory 311. In step
S3806, it is to calculate a number of remaining frames by
deducting the number of storing frames in buffer memory
311 calculated in step S3804 from the number of remaining
frames of the memory card calculated in step S3804. This is
the same number of remaining frame calculation control as
in the residual capacity display control of FIG. 56.

[0599] In step S3807, it is to judge if the number of
remaining frames calculated in step S3806 is minus and if
the number of remaining frames is minus, the flow proceeds
to step S3808 and if the number of remaining frames is not
minus, the flow proceeds to step S3810. In step S3808, it is
to display the number of remaining frames with the minus
indication on LCD display panel 6 as shown in FIG. 64. It
is preferable that the minus display is displayed in different
color from a display color of a normal number of remaining
frames. In step S3810, as shown in FIG. 57, it is to display
the number of remaining frames on LCD display panel 6.

[0600] When the memory card has capacity to record
image data and a memory card in use is not write-once
storage medium 4, in step S3809, it is to calculate the
number of remaining frames from residual capacity. In step
S3810, it is to display the number of remaining frames as
shown in FIG. 57.

[0601] Accordingly, even if there is no capacity in the
memory card, a shooting is permitted. At this moment, by
displaying the number of remaining frames with the minus
indication, a user can be informed that a shooting is under
the emergency. It may be enough to attract a user’s attention
even if the minus-indicated number of remaining frames is
not displayed. Also, a warning comment may be displayed
on LCD display panel 6.

[0602] (Memory Capacity Display Control 2: FIG. 65)

[0603] Another example of a memory capacity display
control in digital camera 31 will be described hereinafter.

[0604] FIG. 65 is the flow chart showing a processing
procedure of a memory capacity display control to be
executed in control/processor 301.

[0605] In step S3901, it is to judged f an inserted memory
is write-once storage medium 4 and if write-once storage
medium 4 is inserted, the flow proceeds to step S3902 and
if the inserted memory is not write-once storage medium 4,
the flow proceeds to step S3907.

[0606] In step S3902, it is to check residual capacity of
write-once storage medium 4 and in step S3903, it is to
calculate the number of remaining frames from residual
capacity of write-once storage medium 4. In step S3904, it
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is to detect capacity of the temporary storage area in buffer
memory 311. In step S3905, it is to calculate the number of
remaining frames from the residual capacity of the tempo-
rary storage area in buffer memory 311 detected in step
S3904.

[0607] Instep S3906, itis to calculate a total number of the
remaining frames in write-once storage medium 4 calculated
in step S3903 and remaining frames in buffer memory 311
calculated in step S3905. And in step S3309, it is to display
the total number of the remaining frame calculated in step
S3906 on LCD display panel 6.

[0608] In step S3907, it is to detect capacity of the
memory card is detected and in step S3908, it is to calculate
a number of remaining frames from residual capacity of the
memory card. The number of remaining frames calculated in
step S3908 is displayed on LCD display panel 6.

[0609] As described in the foregoing, when displaying the
summation of residual capacity adding together residual
capacity of the memory card inserted into card slot 2 and
residual capacity of buffer memory 311, the number of
remaining frames are not simply calculated from the total of
each residual capacity, but a number of remaining frames
capable of recording in each memory is calculated respec-
tively and then a summation of the remaining frames are
displayed. This control enables to display a number of
frames capable of recording image data without fail.

[0610] In the fourth embodiment, wherein, only when
write-once storage medium 4 is loaded into digital camera
31, buffer memory 311 is used as the temporal storage
memory, so the display of the residual capacity is so
controlled as to be the summation of the residual capacity in
combining write-once storage medium 4 and buffer memory
311. But, this calculation control of the summation of the
residual capacity explained herein with reference to FIG. 65
may be applied to any digital camera if the digital camera
records image data in a plurality of memories regardless of
a kind of a memory.

[0611] Digital camera 31 enables to display any of a
number of remaining frames or a number of undecided
frames respectively by change over the number of the
remaining frames and the number of the undecided frames.
The number of the undecided frames is a number of image
data stored in buffer memory 311 which a user does not yet
decide to record in write-once storage medium 4 or delete
without recording.

[0612] Displaying the number of the undecided frames lets
the user know presence of the undecided image data and
enables to prompt the user to decide whether to record the
data in write-once storage medium 4 or delete it without
recording.

[0613] An explanation about a memory capacity change
control in digital camera 31 will be given hereinafter.

[0614] FIG. 66 is the flow chart showing a processing
procedure of a memory capacity change control to be
executed in control/processor 301.

[0615] This processing is repeatedly executed as long as
the power of digital camera is ON.

[0616] In step S4001, it is to detect if a shooting mode of
digital camera 31 is set to a reproduction mode. If the
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shooting mode is set to the reproduction mode, the flow
proceeds to step S4002 and if the shooting mode is not set
to the reproduction mode, the flow proceeds to step S4005.
In step S4002, it is to detect a memory status of the
temporary storage area in buffer memory 311 and obtain a
number of stored image data. In step S4003, it is to display
the number of image data obtained in step S4002 as an
undecided frame on LCD display panel 6. At this moment,
a number of the undecided frame is displayed on LCD
display panel 6 like the display of the number of the
remaining frames as shown in FIG. 57.

[0617] Instep S4004, it is to check if the mode is changed
with an operation of operation unit 7. If the mode is changed,
the flow proceeds to step S4005 and if the mode is not
changed, the flow gets back to step S4002.

[0618] Instep S4005, it is to check if the mode is changed
to a shooting mode and if the mode is changed to the
shooting mode, the flow proceeds to step S4006 and if the
mode is not changed to the shooting mode, the flow gets
back to step S4001. In step S4006, it is to calculate a number
of remaining frames by detecting memory status of buffer
memory 311 and write-once storage medium 4. In step
S4007, it is to display a total number of the remaining frames
of buffer memory 311 and write-once storage medium 4 on
LCD display panel 6 as shown in FIG. 57.

[0619] Instep S4008, it is to check if the mode is changed
again. When the mode change is detected, the flow proceeds
to step S4001. When the mode change is not detected, the
flow gets back to step S4006.

[0620] Like this, when the reproduction mode is set,
displaying the number of the undecided frames enables to let
a user know the presence of the undecided image data in
buffer memory 311.

[0621] Although this control controls so as to display the
number of the undecided frames in the reproduction mode
and the number of the remaining frames in the shooting
mode, instead of the mode change, a changeover button may
be provided to select either the number of the undecided
frames or the number of the remaining frames. Also, the
control of FIG. 66 displays only a number of a frame, but
a display indicating that a number of a frame displayed with
the display of the number of the frame is a number of an
undecided frame may be displayed.

[0622] (Reproduction Control: FIG. 67)

[0623] A reproduction control in digital camera 31 will be
explained. In digital camera 31, when the mode is changed
from the shooting mode to the reproduction mode, digital
camera 31 reads out image data that was shot just before and
displays the image data on LCD display panel 6. An opera-
tion of a cross-marked button provided in operation unit 7 of
digital camera 31 enables to change image data and repro-
duce different image data. In this case, regardless of image
data recorded in write-once storage medium 4 or stored in
buffer memory, image data is reproduced in shooting order.

[0624] As shown in FIG. 54, when image data stored in
buffer memory 311 is being reproduced, a message prompt-
ing a user to record image data in write-once storage
medium 4 is displayed at the same time. With this message,
a user can judge whether reproduced image data is image
data recorded in write-once storage medium 4 or temporally



US 2005/0104977 Al

stored in buffer memory 311. FIG. 67 is the flow chart
showing a processing procedure of an image reproduction
control to be executed in control/processor 301. This pro-
cessing will start when the mode is changed to the repro-
duction mode with an operation of operation unit 7.

[0625] In step S4101, it is to search for image data in
write-once storage medium 4 and the temporary storage area
of buffer memory 311. In step S4102, it is read out image
data that is recently taken except for displayed image data.
Accordingly, no image data is displayed on LCD display
panel 6 right after the mode is changed to the reproduction
mode, so recently taken image data is read out.

[0626] 1In step S4103, it is to detect if the read-out image
data is read out from buffer memory 311 and if the read-out
image data is read out from buffer memory 311, the flow
proceeds to step S4104. If the read-out image data is not read
out from buffer memory 311, the flow proceeds to step
S4109. In step S4104, it is to display the read-out image data
on LCD display panel 6 and, at the same time, it is to display
a message inquiring if the image data is recorded in write-
once storage medium 4 or deleted from buffer memory 311
on LCD display panel 6 by overlapping the reproduced
image. In step S4105, it is to detect if a record operation is
executed in response to the display in step S4104 and if the
record operation is executed, the flow proceeds to step
S4106 and if the record operation is not executed, the flow
proceeds to step S4107. In step S4106, it is to record the
image data being reproduced and temporarily stored in
buffer memory 311 in write-once storage medium 4. At this
moment, the image data is recorded in a folder of write-once
storage medium 4 in accordance with the folder information
about a record location stored simultaneously when the
image data is stored in buffer memory 311. The image data
recorded in write-once storage medium 4 and the folder
information are deleted from buffer memory 311. The flow
gets back to step S4101.

[0627] Instep S4107, it is to detect if a delete operation is
executed and if the delete operation is executed, the flow
proceeds to step S4108 and if the delete operation is not
executed, the flow proceeds to step S4111. In step S4108, it
is to delete image data being reproduced from buffer
memory 311. The flow gets back to step S4101.

[0628] In step S4103, when it is judged that the read-out
image data is image data in write-once storage medium 4,
not in buffer memory 311, in step S4109, it is to display the
read-out image data on LCD display panel 6. Here, a
message inquiring about deletion of the image data etc is not
displayed.

[0629] In step S4110, it is to check if an operation of a
cross-marked button of operation unit 7 etc is executed so as
to instruct reproduction of other image data. If the repro-
duction is instructed, the flow gets back to step S4101 and
if the reproduction is not instructed, the flow proceeds to
step S4111. In step S4111, it is to detect if the reproduction
mode is set and if the reproduction mode is set, the flow gets
back to step S4110 and if the mode is changed from the
reproduction mode to other mode, the flow is ended releas-
ing the reproduction mode.

[0630] Like this, when the reproduced image data being
reproduced in the reproduction mode is image data tempo-
rarily stored in buffer memory 311, a message prompting a
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user to decide whether to record the image data in write-once
storage medium 4 or delete the image data from buffer
memory 311 is displayed.

[0631] (Reproduction Change Control: FIG. 68)

[0632] Digital camera 31 is provided with a function to
reproduce only an image data of buffer memory 311 in the
event that the image data is stored in buffer memory 311
when the mode is changed to the reproduction mode.

[0633] A reproduction mode change control in digital
camera 31 will be explained hereinafter.

[0634] FIG. 68 is the flow chart showing a processing
procedure of a reproduction mode change control to be
executed in control/processor 301. This processing will start
when the mode is changed to the reproduction mode.

[0635] Instep S4201, it is to detect if image data is stored
in buffer memory 311 and if the image data is stored in buffer
memory 311, the flow proceeds to step S4203 and if the
image data is not stored, the flow proceeds to step S4202. In
step S4202, it is to read out image data taken just before
from image data recorded in write-once storage medium 4
and display the image data on LCD display panel 6.

[0636] In step S4203, LCD display panel 6 shows a
selection menu to reproduce any of all image data or image
data only stored in buffer memory 311 for a reproduction.
FIG. 69 shows a selection menu screen display example on
LCD display panel 6. In step S4204, it is to check if “all
reproduction” is selected. If the “all reproduction” is
selected, the flow proceeds to step S4205 and if the “all
reproduction,, is not selected, the flow proceeds to step
S4206. In step S4205, out of image data stored in write-once
storage medium 4 and buffer memory 311, it is to read out
image data taken just before and display the read-out image
data on LCD display panel 6.

[0637] Instep S4206, it is to check if “temporary storage”
is selected and if the “temporary storage” is selected, the
flow proceeds to step S4207 and if the “temporary storage,,
is not selected, the flow gets back to step S4203. In step
S4207, out of image data stored in buffer memory 311, it is
to read out image data taken just before and reproduce the
read-out image data on L.CD display panel 6.

[0638] 1In a case where a reproduction image is displayed
in any of step S4202, step S4205 or step S4207, a message
such that the reproduction image is to be recorded in
write-once storage medium 4 or deleted from buffer memory
311 is displayed at the same time.

[0639] In the control shown in FIG. 68, recently taken
image data is not read out, but plural image data may be so
displayed as to be viewed at once as shown in FIG. 70. In
this case, a message inquiring if the image data is recorded
in write-once storage medium 4 or deleted from buffer
memory 311 is displayed. In a case where all image data is
displayed at once as shown in FIG. 70, in addition to an
individual record or delete operation per each image data, all
image data of buffer memory 311 may be caused to be
recorded in write-once storage medium 4 or deleted from
buffer memory 311.

[0640] Like this, by providing a reproduction function to
reproduce only image data in buffer memory 311, image data
can be reproduced without confirming each time whether the
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image data is image data in buffer memory 311 or write-once
storage medium 4. The reproduction menu is controlled to
be displayed as shown in FIG. 69 only when image data is
stored in buffer memory 311, so an image can be instanta-
neously reproduced when image data is not stored in buffer
memory 311. Therefore, a user does not feel annoying.

[0641] (Image Data Delete Control: FIG. 71)

[0642] Animage data delete operation in digital camera 31
will be explained hereinafter. Digital camera 31 of the fourth
embodiment stores image data in buffer memory 311 con-
tinuously, so the image data stored in buffer memory 311
also becomes a target to be deleted when an operation to
delete all image data is executed. A more specific operation
will be explained as follow.

[0643] FIG. 71 is the flow chart showing a processing
procedure of an image delete control to be executed in
control/processor 301. This processing will start when an
operation to delete all image data is executed with operation
unit 7.

[0644] In step S4301, it is to detect if image data is stored
in buffer memory 311 and if the image data is stored, the
flow proceeds to step S4302 and if the image data is not
stored, the flow proceeds to step S4303. In step S4302, it is
to display a message saying that the image data in buffer
memory 311 is also deleted on LCD display panel 6. At the
same time, it is to display a message inquiring if the image
data in buffer memory 311 is deleted simultaneously or the
delete operation is cancelled.

[0645] In step S4303, it is to display a comment saying
that the image data is deleted and an inquiry about an image
delete or a delete cancel on LCD display panel 6.

[0646] 1In step S4304, it is to detect if a delete operation is
executed and if the delete operation is executed, the flow
proceeds to step S4305 and if the delete operation is not
executed, the flow proceeds to step S4308. In step S4308, it
is to detect if the cancel operation is executed. When the
cancel operation is executed, this flow is ended and when the
cancel operation is not executed, the flow gets back to step
S4304.

[0647] In step S4305, when image data is stored in a
memory card, all the image data is deleted. In step S4306,
when image data is stored in buffer memory 311, all the
image data is deleted. In step S4307, LCD display panel 6
displays that all the image data was deleted.

[0648] In this way, a selection of a delete operation of all
image data enables to delete image data stored in a memory
card and in buffer memory 311 easily. When image data is
stored in buffer memory 311, a user is notified that the image
data stored in buffer memory 311 is deleted so that an
inadvertent deletion of the image data can be avoided.

Fifth Embodiment

[0649] A fifth embodiment of this invention will be
described using accompanying diagrams. In the fifth
embodiment, an image storage apparatus that stores image
data taken with digital cameras in accordance with the first
to the fourth embodiments as described so far will be
described. The image storage apparatus is not an apparatus
dedicated for storing image data, but may be an information
device like PC etc.
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[0650] FIG. 72 is a block diagram showing a configura-
tion of image storage apparatus 50 in accordance with the
fifth embodiment. Image storage apparatus 50 consists of
control/processor unit 501, program memory 502, display
driver 503, hard disk memory 504, slot 505, connector
terminal 506, display output terminal 507 and operation unit
509 etc. Control/processor unit 501 is provided with a
calculating unit like CPU etc and commands image storage
apparatus 50. Program memory 502 stores a control program
to be executed at control unit 501. Display driver 503
outputs picture image data to display 508 via display output
terminal 507. Hard disk memory 504 is bulk memory to
store image data. Slot 505 has a slot enabling a memory card
to be inserted into and is an interface when reading out data
of a memory card and recording data in a memory card.
Connector terminal 506 is an interface to input/output data
by connecting digital camera 31 or so hereto. Operation unit
509 is operated in order for a user to enter various orders to
image storage apparatus 50. Operation unit 509 may be an
external keyboard, not be directly attached to image storage
apparatus 50.

[0651] (Image Data Management Control 1: FIG. 73)

[0652] An image data management control to be executed
in image storage apparatus 50 will be explained. The image
data management control can retrieve image data of a
memory card, namely, reads in and stores image data and
delete it.

[0653] FIG. 73 is the flow chart showing a processing
procedure of an image management control to be executed
in control/processor 501. This processing will start by
detecting a connection of digital camera 31 thereto or
insertion of a memory card into slot 505 of image storage
apparatus 50.

[0654] In step S4401, it is to detect if there is image data
in a memory card and if there is the image data, the flow
proceeds to step S4402 and if there is not the image data, the
flow is ended.

[0655] In step S4402, it is to detect if image data is set to
be automatically stored at the same time when digital
camera 31 is connected or a memory card is inserted. This
setting is set by a user via an operation of operation unit 509
with reference to a setting menu displayed on display 508.
FIG. 74 shows a display example of the setting menu on
display 508. A setting menu shown in FIG. 74 is to set how
image data recorded in a memory card in use is processed.

[0656] When the image data is set to be stored at the same
time when the memory card is connected, the flow proceeds
to step S4403 and if the image data is not set to be stored,
the flow is ended.

[0657] In step S4403, it is to retrieve the image data. The
retrieved image data is stored in a storage medium set via a
setting menu shown in FIG. 74. In step S4404, it is to detect
if retrieving of all image data is finished and if the retrieving
of all the image data is finished, the flow proceeds to step
S4405 and if the retrieving of all image data is not finished,
the flow gets back to step S4403.

[0658] In step S4405, it is to detect if the retrieved image
data is set to be deleted from the memory card in the setting
menu. If the deletion of the image data is set, the flow
proceeds to step S4406 and if the image data is not set, the
flow proceeds to step S4415.
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[0659] In step S4406, it is to obtain information about a
connected memory card, for instance, property information.
In step S4407, it is to detect if the memory card is write-once
storage medium 4 based upon the information obtained in
step S4406. If the memory card is write-once storage
medium 4, the flow proceeds to step S4408 and if the
memory card is not write-once storage medium 4, the flow
proceeds to step S4412.

[0660] In step S4408, it is to display a message warning
that deletion of image data can not get an increase in
memory capacity on display 508 and along with this mes-
sage, an inquiry if the image data is deleted or not is
displayed thereon. In step S4409, it is to detect if the delete
operation is executed and if the delete operation is executed,
the flow proceeds to step S4410 and if the delete operation
is not executed, the flow proceeds to step S4412. Instep
S4410, it is to perform delete processing on the image data
already retrieved in the memory card. In step S4411, it is to
detect if the delete processing is complete with respect to all
the image data already retrieved. If the delete processing is
complete, the flow proceeds to step S4415 and if the delete
processing is not complete, the flow gets back to step S4410.

[0661] In step S4412, it is to detect if a cancel operation
is executed and if the cancel operation is executed, the flow
proceeds to step S4415 and if the cancel operation is not
executed, the flow gets back to step S4409.

[0662] In step S4413, FAT information is renewed to
indicate that the image data is deleted. In step S4414, it is to
detect if the delete processing on all the image data is
complete and if the delete processing is complete, the flow
proceeds to step S4415 and if the delete processing is not
complete, the flow gets back to step S4413.

[0663] Instep S4415, it is to display a message saying that
the processing is ended on display 508.

[0664] Like this, even if the retrieved image data from the
memory card is set to be automatically deleted, the inquiry
about deletion with respect to write-once storage medium 4
prevents a user from deleting image data without knowing
that the deletion does not lead to an increase in memory
capacity.

[0665] (Image Data Management Control 2: FIG. 75)

[0666] Another example of the image management control
in image storage apparatus 50 will be explained.

[0667] In this control, when the inserted memory card is
write-once storage medium 4, this control does not delete
image data at a time of an automatic transfer and displays
that a delete operation is halted.

[0668] FIG. 75 is the flow chart showing a processing
procedure of an image management control to be executed
in control/processor 501 of image storage apparatus 50. This
processing will start when detecting a connection of digital
camera 31 or insertion of a memory card into slot 505 of
image storage apparatus 50. In step S4501, it is to detect if
there is image data in a memory card and if there is the
image data, the flow proceeds to step S4502 and if there is
not the image data, the flow is ended. In step S4502, it is to
detect if image data is set to be automatically retrieved at the
same time when connecting in a setting menu. When the
automatic retrieve is set, the flow proceeds to step S4503 and
when the automatic retrieve is not set, this processing is
ended.
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[0669] In step S4503, it is to retrieve image data in the
memory card. In step S4504, it is to detect if retrieving of all
the image data is finished and if the retrieval of all the image
data is finished, the flow proceeds to step S4505 and if the
retrieval is not finished, the flow gets back to step S4503.

[0670] In step S4505, it is to detect if the retrieved image
data is set to be deleted from the memory card in the setting
menu and if the deletion of the image data is set, the flow
proceeds to step S4506. If the deletion of the image data is
not set, the flow proceeds to step S4511.

[0671] Instep S4506, it is to obtain information about the
connected memory card. In step S4507, it is to detect if the
memory card is write-once storage medium 4 based upon the
information obtained in step S4506. If the memory card is
write-once storage medium 4, the flow proceeds to step
S4508 and if the memory card is not write-once storage
medium 4, the flow proceeds to step S4509.

[0672] Instep S4508, display 508 displays what an image
data deletion is halted due to write-once storage medium 4
in use. In step S4509, FAT information is renewed to
indicate that the image data is deleted. In step S4510, it is to
detect if the delete processing on all the image data is
finished and if the delete processing is finished, the flow
proceeds to step S4511 and if the delete processing is not
finished, the flow gets back to step S4509.

[0673] Instep S4511, it is to display a message saying that
the processing is ended on display 508. A control in which
image data is retrieved from a memory card and then the
retrieved image data is automatically deleted is often
executed for the purpose of increasing memory capacity
capable of recording in preparation for a next shooting.
When the memory card is write-once storage medium 4,
deletion of image data cannot get an increase in memory
capacity capable of recording. Automatic deletion of image
data is not performed in write-once storage medium 4, so a
user does not need meaningless wasteful delete processing.

[0674] (Image Management Setting Control: FIG. 76)

[0675] An image management setting control to be
executed in image storage apparatus 50 will be described
hereinafter.

[0676] Image storage apparatus 50 sets image manage-
ment setting processing in a case where a memory card is
overwritable storage medium 3 and image management
setting processing in a case where a memory card is write-
once storage medium 4 independently and the processing is
executed respectively in accordance with each setting.

[0677] FIG. 76 is the flow chart showing a processing
procedure of an image management setting control to be
executed in control/processor 501 of image storage appara-
tus 50. This processing will start when insertion of a memory
card or a connection of a digital camera is detected.

[0678] Instep S4601, it is to detect if an inserted memory
card is write-once storage medium 4 and if write-once
storage medium 4 is inserted, the flow proceeds to step
S4602 and if write-once storage medium 4 is not inserted,
the flow proceeds to step S4608. In step S4602, it is to detect
if setting information for write-once storage medium 4 is
recorded in program memory 502 and if the setting infor-
mation is recorded, the flow proceeds to step S4606 and if
the setting information is not recorded, the flow proceeds to
step S4603.
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[0679] In step S4603, it is to display a setting menu for a
write-once storage medium on display 508. FIG. 77 shows
a display example of the setting menu for the write-once
storage medium. Though the display example of FIG. 77
shows two setting menus in a single window, each setting
menu may be displayed separately in a different window.

[0680] In step S4604, it is to detect if a setting operation
is finished via operation unit 509 and if the setting operation
is finished, the flow proceeds to step S4605 and if the setting
operation is not finished, the flow gets back to step S4603.
In step S4605, it is to record setting information entered via
the setting menu in program memory 502. In step S4606, it
is read out the setting information recorded in program
memory 502. In step S4607, processing is executed accord-
ing to the recorded setting.

[0681] When an inserted memory card is overwritable
storage medium 3, in step S4608, it is to detect if program
memory 502 records setting information about the overwrit-
able storage medium. If program memory 502 records the
setting information, the flow proceeds to step S4612 and if
program memory 502 does not record the setting informa-
tion, the flow proceeds to step S4609. In step S4609, it is to
display the setting menu for the overwritable storage
medium on display 508 as shown in FIG. 77. FIG. 77 shows
a display example.

[0682] In step S4610, it is to detect if a setting operation
is finished via operation unit 509 and if the setting operation
is finished, the flow proceeds to step S4611 and if the setting
operation is not finished, the flow gets back to step S4609.
In step s4611, it record the setting information entered via
the setting menu in program memory 502. In step S4612, it
is to read out the setting information recorded in program
memory 502. In step S4613, processing is executed accord-
ing to the recorded setting. As described in the foregoing, the
settings for the overwritable storage medium and the write-
once storage medium are so controlled as to be indepen-
dently set, a user can set a setting suitable for each memory
card.

[0683] The image management setting control in image
storage apparatus 50 explained by using FIG. 77 can be
applied to digital camera 31. An image management setting
control in digital camera 31 will be explained hereinafter. A
setting menu example displayed on LCD display panel 6 of
digital camera 31 is shown in FIG. 78(a) and (b). When a
memory card inserted into slot 2 of digital camera 31 is
overwritable storage medium 3, a setting menu shown in
FIG. 78(a) is displayed. When write-once storage medium
4 is inserted, a setting menu shown in FIG. 78(b) is
displayed. Although FIG. 78 shows separately the setting
menus for the overwritable storage medium and the write-
once storage medium, both setting menus can be displayed
at the same time as shown in FIG. 77.

[0684] The processing procedure of the image manage-
ment control in digital camera 31 is the same as the one to
be executed in image storage apparatus 50 explained using
FIG. 76, so the explanation about the procedure thereof is
omitted. As described in the foregoing, the image manage-
ment settings for the overwritable storage medium and the
write-once storage medium are so controlled as to be inde-
pendently set, so the setting suitable for each storage
medium can be set in digital camera 31.

[0685] Such the control in image storage apparatus 50 can
be realized by a computer application program. In this case,
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a computer installing the application program and its periph-
eral apparatus connected when needed corresponds to each
configuring element of image storage apparatus 50. There-
fore, in order to realize a function of this invention, an
application program itself and a storage medium like CD-
ROM recording the program available for sale via the
Internet etc are also included in a scope of this invention.

[0686] So far, the explanation about the digital camera
recording image data using the write-once storage medium
and the overwritable storage medium has been given, but
this invention may be applied to the digital camera using
only the write-once storage medium.

1. A digital camera comprising:
an insertion port into which a storage medium is inserted;
an imaging device;

a controller that stores an image taken by the imaging
device in the storage medium inserted into the insertion
port; and

a medium detector that detects if the storage medium
inserted into the insertion port is a storage medium
limiting a number of overwrite.

2. The digital camera according to claim 1 further com-

prising:

a display device that displays that the storage medium
limiting a number of overwrite is detected by the
medium detector.

3. The digital camera according to claim 2, wherein:

the medium detector detects if the storage medium is the
storage medium limiting a number of overwrite based
upon information entered from the storage medium
inserted into the insertion port.

4. The digital camera according to claim 2, wherein:

the insertion port includes a connector device to be
connected to a plurality of connectors of the storage
medium to be inserted and

the medium detector detects if the storage medium is the
storage medium limiting a number of overwrite based
upon a difference in connectors of the storage medium
to be connected to the connector device.

5. The digital camera according to claim 2, wherein:

the insertion port includes a detecting device that detects
a difference in an external shape of the storage medium
to be inserted and

the medium detector detects if the storage medium is the
storage medium limiting a number of overwrite based
upon a detecting result of the detecting device.
6. The digital camera according to claim 1 further com-
prising:

a delete disable processing device that lets all images to
be stored in the storage medium become unable to be
deleted when the medium detector detects that the
storage medium limiting a number of overwrite is
inserted into the insertion port.

7. The digital camera according to claim 1 further com-

prising:

a delete instruction device that instructs to delete an image
stored in the storage medium; and
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a nullification processing device that nullifies an instruc-
tion from the delete instruction device when the
medium detector detect that the storage medium lim-
iting a number of overwrite is inserted into the insertion
port.

8. The digital camera according to claim 1 further com-

prising:

a delete disable release instruction device that lets an
image stored in the storage medium disabled to be
deleted become capable of being deleted; and

a nullification processing device that nullifies an instruc-
tion from the delete disable release instruction device
when the medium detector detects that the storage
medium limiting a number of overwrite is inserted into
the insertion portion.

9. The digital camera according to claim 1 further com-

prising:

a display device that displays an executable instruction in
the digital camera; and

a display change processing device that changes a display
of the display device based upon a kind of the storage
medium detected by the medium detector.

10. The digital camera according to claim 9, wherein:

the display device displays the instruction including a
delete instruction to delete an image stored in the
storage medium and,

when the medium detector detects that the storage
medium limiting a number of overwrite is inserted into
the insertion port, the display change processing device
changes a display of the display device so as not to
display the delete instruction.

11. The digital camera according to claim 9, wherein:

the display device displays the instruction including a
delete disable release instruction that lets an image to
be stored in the storage medium disabled to be deleted
become capable of being deleted and,

when the medium detector detects that the storage
medium limiting a number of overwrite is inserted into
the insertion portion, the display change processing
device changes a display of the display device so as not
to display the delete disable release instruction.

12. The digital camera according to claim 9, wherein:

when the medium detector detects that the storage
medium limiting a number of overwrite is inserted into
the insertion port, the display change processing device
changes a display of the display device so as to display
a delete instruction dedicated for the storage medium
limiting a number of overwrite.

13. The digital camera according to claim 1 further

comprising:

a delete instruction device that instructs to delete an image
stored in the storage medium; and

a delete method change processing device that changes a
method of deleting the image based upon an instruction
of the delete instruction device corresponding to a kind
of the storage medium detected by the medium detec-
tor.
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14. The digital camera according to claim 13, wherein:

when the medium detector detects that the storage
medium limiting a number of overwrite is inserted into
the insertion port and also deletion of the image is
instructed by the delete instruction device, the delete
method change processing device writes data in a
storage area of information about an image to be
deleted in the storage medium limiting a number of
overwrite.

15. The digital camera according to claim 13, wherein:

when the medium detector detects that the storage
medium limiting a number of overwrite is inserted into
the insertion port and also deletion of the image is
instructed by the delete instruction device, the delete
method change processing device changes manage-
ment information corresponding to a storage area of
information about an image to be deleted in the storage
medium limiting a number of overwrite to information
indicating a non-vacant area.

16. The digital camera according to claim 1 further

comprising:

a delete instruction device that deletes an image stored in
the storage medium; and

a pre-announcement information display device that dis-
plays pre-announcement information on an image dele-
tion to be performed by the delete instruction device
when the medium detector detects that the storage
medium limiting a number of overwrite is inserted into
insertion port.

17. The digital camera according to claim 16, wherein:

the pre-announcement information display device dis-
plays a notification notifying that the image to be
deleted by the delete instruction device is unable to be
restored.

18. The digital camera according to claim 16, wherein:

the pre-announcement information display device dis-
plays a notice notifying that deletion of an image by the
delete instruction device cannot get an increase in
storage capacity of the storage medium.
19. The digital camera according to claim 1 further
comprising:

a residual capacity detector that detects residual capacity
of the storage medium; and

a display device that performs a display prompting to
change a storage medium based upon a detecting result
of the residual capacity detector when the medium
detector detects that the storage medium limiting a
number of overwrite is inserted into the insertion port.

20. The digital camera according to claim 1 further

comprising:

a delete instruction device that instructs to delete image
data stored in the storage medium, wherein:

when the medium detector detects that the storage
medium limiting a number of overwrite is inserted
into the insertion port, the delete instruction device
instructs so as to nullify an image data area of the
storage medium limiting a number of overwrite.
21. The digital camera according to claim 1 further
comprising:
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a delete instruction device that instructs to delete image
data stored in the storage medium; and

a selection device that selects one of a first delete method
deleting the image data by nullifying an image data
area of the storage medium limiting a number of
overwrite and a second delete method assuming that the
image data was deleted by changing data management
information of the image data when the medium detec-
tor detects that the storage medium limiting a number
of overwrite is inserted into the insertion port.

22. The digital camera according to claim 20, wherein:

the delete instruction device instructs so as to nullify the
image data by overwriting the image data area of the
storage medium limiting a number of overwrite with
data.

23. The digital camera according to claim 20, wherein:

the medium detector detects if the storage medium
inserted into the insertion port is an overwritable stor-
age medium and

the delete instruction device instructs so as to change only
data management information corresponding to the
image data stored in the overwritable storage medium
when the medium detector detects that the overwritable
storage medium is inserted into the insertion port.

24. The digital camera according to claim 23, wherein:

the data management information is record position infor-
mation identifying where to record the image data
stored in the storage medium.

25. The digital camera according to claim 20, wherein:

when the medium detector detects that the storage
medium limiting a number of overwrite is inserted into
the insertion port, the delete instruction device instructs
so as to nullify a record area of data management
information corresponding to the image data and also
record new data management information.

26. The digital camera according to claim 20, wherein:

the delete instruction device instructs so as to nullify at
least a portion of the image data area.
27. The digital camera according to claim 20, wherein:

the delete instruction device instructs so as to nullify all
of the image data area.
28. The digital camera according to claim 1 further
comprising:

a delete instruction device that instructs to delete image
data stored in the storage medium, wherein:

the delete instruction device instructs a different delete
method corresponding to a kind of the storage
medium detected by the medium detector.
29. The digital camera according to claim 1 further
comprising:

a delete instruction device that instructs to delete image
data stored in the storage medium; and

a capacity detector that detects memory capacity of the
storage medium inserted into the insertion port,
wherein:

when the medium detector detects that the storage
medium limiting a number of overwrite is inserted
into the insertion port, the delete instruction device

43

May 19, 2005

instructs a different delete method corresponding to
memory residual capacity of the storage medium
limiting a number of overwrite detected by the
capacity detector.

30. The digital camera according to claim 29, wherein:

when the capacity detector detects that the storage
medium limiting a number of overwrite has memory
residual capacity not enough to record new data man-
agement information in the storage medium limiting a
number of overwrite, the delete instruction device
instructs so as to nullify the image data area.

31. The digital camera according to claim 1 further

comprising:

a format instruction device that instructs to format the
storage medium inserted into the insertion port,
wherein:

the format instruction device instructs a different for-
mat method corresponding to a kind of the storage
medium detected by the medium detector.
32. The digital camera according to claim 31 further
comprising:

a notification device that notifies that formatting cannot
get an increase in capacity when the medium detector
detects that the storage medium limiting a number of
overwrite is inserted into the insertion port.

33. The digital camera according to claim 1 further

comprising:

an optimization processing device that instructs so as to
optimize data in the storage medium inserted into the
insertion port; and

an optimization processing nullification processing device
that nullifies an instruction to process an optimization
by the optimization processing device when the
medium detector detects that the storage medium lim-
iting a number of overwrite is inserted into the insertion
port.

34. An image storage apparatus comprising:

a connecting device that connects to one of a storage
medium limiting a number of overwrite and an over-
writable storage medium;

an image management setting device that executes inde-
pendently a first image management setting that man-
ages image data recorded in the storage medium lim-
iting a number of overwrite and a second image
management setting that manages image data recorded
in the overwritable storage medium; and

a management control device that implements an image
management control in accordance with the first image
management setting when the storage medium limiting
a number of overwrite is connected to the connecting
device and implements an image management control
in accordance with the second image management
setting when the overwritable storage medium is con-
nected to the connecting device.

35. The image storage apparatus according to claim 34,

wherein:

the management control device performs a delete control
to delete the image data recorded in the storage medium
connected to the connecting device as the image man-
agement control.
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36. The image storage apparatus according to claim 34
further comprising:

an image storage memory that stores the image data,
wherein:

the image management control device includes a stor-
age control to store the image data recorded in the
storage medium connected to the connecting device
in the image storage memory as the image manage-
ment control.
37. The image storage apparatus according to claim 34,
wherein:

the image management setting device performs a setting
change of the first image management setting and the
second image management setting depending upon a
kind of the storage medium connected to the connect-
ing device.
38. The image storage apparatus according to claim 37,
wherein:

the image management setting device permits to perform
a setting change of the first image management setting
when the storage medium limiting a number of over-
write is connected to the connecting device and permits
to perform a setting change of the second image
management setting when the overwritable storage
medium is connected to the connecting device.

39. The image storage apparatus according to claim 34,

wherein:

the connecting device is an attachment device that
attaches one of the storage medium limiting a number
of overwrite and the overwritable storage medium.
40. The image storage apparatus according to claim 34,
wherein:

the connecting device connects to one of the storage
medium limiting a number of overwrite and the over-
writable storage medium via an apparatus attaching one
of the storage medium limiting a number of overwrite
and overwritable storage medium to an attachment
device.

41. A digital camera comprising:

a connecting device that connects to one of a storage
medium limiting a number of overwrite and an over-
writable storage medium;

an image management setting device that executes inde-
pendently a first image management setting that man-
ages image data recorded in the storage medium lim-
iting a number of overwrite and a second image
management setting that manages image data recorded
in the overwritable storage medium; and

a management control device that implements an image
management control in accordance with the first image
management setting when the storage medium limiting
a number of overwrite is connected to the connecting
device and implements an image management control
in accordance with the second image management
setting when the overwritable storage medium is con-
nected to the connecting device.

42. The digital camera according to claim 41, wherein:

the image management setting device performs a setting
change of the first image management setting and the
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second image management setting depending upon a
kind of the storage medium connected to the connect-
ing device.

43. The digital camera according to claim 42, wherein:

the image management setting device permits to perform
a setting change of the first image management setting
when the storage medium limiting a number of over-
write is connected to the connecting device and permits
to perform a setting change of the second image
management setting when the overwritable storage
medium is connected to the connecting device.

44. A control program comprising following steps

executed on a computer:

a step of implementing an image management control in
accordance with a first image management setting for
managing image data recorded in a storage medium
limiting a number of overwrite when the storage
medium limiting a number of overwrite is connected to
a connecting device connecting to one of the storage
medium limiting a number of overwrite and an over-
writable storage medium; and

a step of implementing an image management control in
accordance with a second image management setting
for managing image data recorded in the overwritable
storage medium when the overwritable storage medium
is connected to the connecting device.

45. An image storage apparatus comprising:

a connecting device that connects to a storage medium
recording image data;

a delete instruction device that instructs so as to delete
image data recorded in the storage medium connected
to the connecting device;

a medium detector that detects if the storage medium
connected to the connecting device is a storage medium
limiting a number of overwrite; and

a notification device that notifies that deletion of the
image data cannot get an increase in memory capacity
when the medium detector detects that the storage
medium limiting a number of overwrite is connected to
the connecting device.

46. An image storage apparatus comprising:

a connecting device that connects to a storage medium
recording image data;

a delete instruction device that instructs so as to delete
image data recorded in the storage medium connected
to the connecting device;

a medium detector that detects if the storage medium
connected to the connecting device is a storage medium
limiting a number of overwrite;

an image storage memory; and

a delete control device that controls so as to receive image
data recorded in the storage medium connected to the
connecting device, store the received image data in the
image storage memory and delete the image data of the
storage medium automatically after storage thereof,
wherein:

when the medium detector detects that the storage
medium limiting a number of overwrite is connected
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to the connecting device, the delete control device
halts automatic deletion of the image data after
storage thereof.
47. The image storage apparatus according to claim 46,
wherein:

when the medium detector detects that the storage
medium limiting a number of overwrite is connected to
the connecting device, the delete control device pro-
hibits the image data from being deleted automatically
after storage thereof.
48. The image storage apparatus according to claim 46,
wherein:

when the medium detector detects that the storage
medium limiting a number of overwrite is connected to
the connecting device, the delete control device
inquires whether the image data is deleted.
49. A control program comprising following steps
executed on a computer:

a step of instructing so as to delete image data recorded in
a storage medium connected to a connecting device;

a step of detecting whether a storage medium connected
to a connecting device is the storage medium limiting
a number of overwrite;

a step of receiving image data recorded in the storage
medium connected to the connecting device and storing
the received image data in the image storage memory;
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a step of deleting the image data of the storage medium
automatically after storage of the image data; and

a step of halting automatic deletion of the image data after
storage thereof when it is detected that the storage
medium limiting a number of overwrite is connected to
the connecting device.

50. A storage medium that is capable of being inserted
into a digital camera implementing a different function by
detecting a kind of a storage medium and that also limits a
number of overwrite comprising:

an information device that changes a function of the
digital camera.
51. The storage medium according to claim 50, wherein:

the information device is property information of the
storage medium to be inputted into the digital camera.
52. The storage medium according to claim 50, wherein:

the information device is a connector device that has a
plurality of connectors capable of being connected to
the digital camera and the connector device is different
from a connector of an overwritable storage medium.

53. The storage medium according to claim 50, wherein:

the information device is an external shape of the storage
medium interfacing with the digital camera and is
different from an external shape of an overwritable
storage medium.
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