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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 problema 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. It 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. It 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. It 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. It 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. It 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. 

0.014. It 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. 
0.015. It 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. It 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. 

0.017. 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. 

0.018. 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 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. It 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. It 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. It 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. It 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. It 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. It 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. 
0.030. 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. 
0.031) An image storage apparatus of this invention 
includes a connecting device that connects to a Storage 
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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 Astorage 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 

0.036 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. 

0.038 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. 

0.042 FIG. 7 is a block diagram showing a configuration 
of a digital camera in a Second embodiment of this inven 
tion. 

0.043 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. 
004.5 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. 
0.052 FIG. 17 is a flow chart of bulk transcription 
processing when an all-at-once transcription processing 
mode is Set in the Second embodiment. 

0.053 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. 

0.055 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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0.058 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. 

0.066 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. 

007.9 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. 
0.083 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. 
0.086 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. 
0.095 FIG. 59 is a flow chart showing battery-related 
control processing to be executed in the fourth embodiment. 
0.096 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. 
0.098 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. 
0.108 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 5 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 5 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 5 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. 
0.124. In 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. 

0.125. 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. In step S10, it is 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. 
0.132. 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. In step 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. 
0.134. 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. 

0.136 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 StepSS24 and 
S25 can be omitted. 

0137 (Processing of Interrupt Reproduction: FIG. 4) 
0.138 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. 
0.139. In step 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. In step 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. 
0.141. 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. In step 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 LCD 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 medium3, 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. 
0.148. In step s49, it is 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 StepSS6 and Step 
S7. 
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0154 (Interrupt Special Delete Processing) 
O155 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. 
O157. 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 S55. 
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. 

0.161 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 
a reproduction 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. 
0.165 FIG. 7 is a block 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. In step 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. In step 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. 
0.174. 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. 
0.175. 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. 

0.178 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 LCD 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 
S70. 

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. In FIG. 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 
S85, this processing is finished and the flow proceeds to step 
S7O 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 In step 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. 

0.192 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 
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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 
S103. 

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 
S106. 

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. In step 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. In step 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 



US 2005/0104977 A1 

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 StepSS24 
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. In step 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) In step 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. In step 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 
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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 



US 2005/0104977 A1 

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. In step 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. It 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) In step 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. In step 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 In step 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. In step 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, LCD 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 
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ceeds to Step S235, wherein the interrupt image taking is 
changed to disabled. And in step S236, LCD 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, LCD 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. In step 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 

May 19, 2005 

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. In step 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. In step 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 LCD 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. In step 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. In step 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. It 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(b) 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(a) 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. In step 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 
S1508. 

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 


















































