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FIG. 2 

—SINGLE-SHOT PHOTOGRAPHING OPERATION 
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FIG. 3 
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FIG. 4 
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FIG. 5 
—ANOTH_ER EXAMPLE OF CONTINUOUS 

PHOTOGRAPHING OPERATION 
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IMAGE PROCESSING APPARATUS 

INCORPORATION BY REFERENCE 

[0001] The disclosure of the following priority application 
is herein incorporated by reference: 

[0002] Japanese Patent Application No. 11-33218 ?led 
Feb. 10, 1999 

BACKGROUND OF THE INVENTION 

[0003] 1. Field of the Invention 

[0004] The present invention relates to an image process 
ing apparatus, and more speci?cally, it relates to an elec 
tronic camera provided With a display device Which is 
capable of displaying an image obtained through photo 
graphing. 
[0005] 2. Description of the Related Art 

[0006] An electronic camera records image data obtained 
through photoelectric conversion performed by an image 
capturing element such as a CCD of a subject image formed 
by a photographic optical system. The image data are 
recorded in a non-volatile memory such as a ?ash memory 
Which is either internally provided or externally mounted at 
the electronic camera. A non-volatile memory does not 
require electric poWer to hold stored image data. Thus, a 
large volume of image data obtained through photographing 
can be stored and held Within the electronic camera Without 
causing the battery to become depleted. 

[0007] In an electronic camera internally provided With a 
display device such as a TFT liquid crystal panel, image data 
obtained through photographing and recorded in the non 
volatile memory can be read out and then displayed, i.e., 
reproduced at the liquid crystal display device. It is a highly 
convenient arrangement in that since the image can be 
vieWed immediately after the photographing operation, a 
photographing operation can be performed again Without 
delay if satisfactory photographing results are not achieved. 

[0008] HoWever, there is a problem in that When repro 
ducing image data recorded as described above, a long time 
is required to complete the display of the image on the 
display device. The higher number of pixels at the image 
capturing element and the loW access speed of the non 
volatile memory are main causes that make the image 
display a lengthy process. Namely, as the number of pixels 
at the image-capturing element increases, the volume of 
image data corresponding to one screen also increases. As a 
result, it sometimes takes more than one second to read out 
the large volume of image data from the non-volatile 
memory With its loW access speed, Which results in poor 
operability during an image reproduction operation at the 
electronic camera. 

SUMMARY OF THE INVENTION 

[0009] An object of the present invention is to provide an 
image processing apparatus and an electronic camera that 
achieve superior operability by reducing the length of time 
required to complete the reproduction of recorded image 
data. 

[0010] In order to attain the above object, an electronic 
camera according to the present invention comprises: an 
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image capturing device that performs photoelectric conver 
sion on a subject image formed by a photographic optical 
system and outputs image data; an image display device that 
displays an image based upon the image data; a ?rst storage 
device achieving a ?rst access speed; a second storage 
device achieving a second access speed loWer than the ?rst 
access speed; and a control device that, if image data for 
display are present in the ?rst storage device When an image 
reproduction mode for displaying the image based upon the 
image data at the image display device is set, displays an 
image based upon the image data in the ?rst storage device 
at the image display device, and if the image data for display 
are not present in the ?rst storage device, displays an image 
based upon image data in the second storage device at the 
image display device. 

[0011] In this electronic camera, it is preferred that the ?rst 
storage device is a volatile storage device and the second 
storage device is a non-volatile storage device. 

[0012] Another electronic camera according to the present 
invention comprises: an image capturing device that per 
forms photoelectric conversion on a subject image formed 
by a photographic optical system and outputs an image 
signal; an image signal processing device that outputs image 
data obtained by performing a predetermined type of pro 
cessing on the image signal; a shutter release operation 
member operated to issue an instruction for a start of a 
photographing operation; a photographing mode setting 
device that is operated to set a photographing mode Which 
is either a single-shot photographing mode in Which a single 
photographing operation is executed in response to one 
operation of the shutter release operation member or a 
continuous photographing mode Which enables continuous 
execution of a plurality of photographing operations in 
response to a single operation of the shutter release opera 
tion member; a volatile storage device in Which a storage 
area is secured to temporarily store the image data output by 
the image signal processing device When the continuous 
photographing mode is set; and a control device that stores 
a plurality of sets of image data obtained through a plurality 
of photographing operations in the storage area When the 
single-shot photographing mode is selected, and reproduces 
an image based upon the image data present in the storage 
area When a reproduction mode for reproducing images 
obtained through photographing is set. 

[0013] In this electronic camera, it is preferred that in the 
continuous photographing mode, a continuous photograph 
ing operation is performed in response to a sustained opera 
tion of the shutter release operation member. 

[0014] It is also preferred that in the continuous photo 
graphing mode, a photographing operation is performed 
continuously over a speci?c number of times that is set in 
advance in response to a single operation of the shutter 
release operation member. 

[0015] An image processing apparatus according to the 
present invention comprises: an image capturing device that 
performs photoelectric conversion on a subject image 
formed by a photographic optical system and outputs image 
data; an image display device that displays an image based 
upon the image data; a temporary storage device that tem 
porarily stores the image data; an image storage device for 
storing the image data, that holds the data even When poWer 
to the image processing apparatus is turned off; a reproduc 
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tion mode setting device that sets a reproduction mode for 
displaying the image based upon the image data stored in the 
image storage device at the image display device; and a 
control device that, if image data for display are present in 
the temporary storage device When the reproduction mode is 
set by the reproduction mode setting device, displays the 
image based upon the image data in the temporary storage 
device at the image display device and if the image data for 
display are not present in the temporary storage device, 
displays an image based upon image data in the image 
storage device at the image display device. 

[0016] In this image processing apparatus, it is preferred 
that an access time of the temporary storage device is shorter 
than an access time of the image storage device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 illustrates a schematic internal structure of 
the electronic camera in a ?rst embodiment of the present 

invention; 
[0018] FIG. 2 is a ?oWchart of the electronic camera 
control procedure implemented in a single-shot photograph 
ing mode; 
[0019] FIG. 3 is a ?oWchart of the electronic camera 
control procedure implemented in a continuous photograph 
ing mode; 
[0020] FIG. 4 is a ?oWchart of the electronic camera 
control procedure implemented in a reproduction mode; and 

[0021] FIG. 5 is a ?oWchart of another example of the 
electronic camera control procedure implemented in the 
continuous photographing mode. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] The internal structure of the electronic camera in an 
embodiment of the present invention is explained in refer 
ence to FIG. 1. A subject image formed by a taking lens 2 
undergoes photoelectric conversion at an image-capturing 
element 4 constituted of a CCD or the like, and an image 
signal is output to an image processing unit 6. The image 
processing unit 6 performs A/D conversion on the image 
signal that has been input and displays an image based upon 
image data obtained through processing such as White 
balance adjustment and gradation correction at a display unit 
8. In addition, the image processing unit 6 has a function of 
compressing and decompressing image data as explained 
beloW. Namely, the image processing unit 6 compresses the 
image data obtained through the processing described above 
and outputs the image data that have been compressed, i.e., 
the compressed image data, to a non-volatile storage device 
12 that is detachably connected to the electronic camera 
main body via a connector 12a. Data can be read/Written at 
the non-volatile storage device 12, i.e., the non-volatile 
storage device 12 can be accessed, both by the image 
processing unit 6 and a CPU 14 that is to be detailed later. 
The storage medium of the non-volatile storage device 12 
may be a ?ash memory, a card-type hard disk or the like. 

[0023] A shutter release sWitch 16, a recording/reproduc 
tion mode selector sWitch 18, a photographing mode selector 
sWitch 20, a poWer sWitch 22 and a display change sWitch 24 
are connected to the CPU 14, Which implements overall 
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control of the operating sequence of the electronic camera. 
The shutter release sWitch 16 is operated by the photogra 
pher to issue a photographing start command to the elec 
tronic camera. The recording/reproduction mode selector 
sWitch 18 is provided for the photographer to set the 
electronic camera in a photographing mode or a reproduc 
tion mode in Which an image obtained through photograph 
ing is displayed. The photographing mode selector sWitch 20 
is provided for the photographer to set a single-shot photo 
graphing mode, in Which a single photographing operation 
is performed in response to one operation of the shutter 
release sWitch 16, or a continuous photographing mode, 
Which enables the execution of a plurality of photographing 
operations continuously, i.e., the execution of continuous 
shooting, in response to a single operation of the shutter 
release sWitch 16, When the electronic camera is operated in 
the photographing mode. The poWer sWitch 22 is used to 
turn on/off the poWer of the electronic camera. The display 
change sWitch 24 is operated to sWitch images displayed at 
the display unit 8 in the reproduction mode. 

[0024] Avolatile storage device 10, Which is connected to 
both the image processing unit 6 and the CPU 14, can be 
accessed by the image processing unit 6 and the CPU 14. An 
SRAM, a DRAM or the like may be used as the recording 
medium of the volatile storage device 10. While the access 
speed of the volatile storage device 10, i.e., the length of 
time required for data read/Write at the volatile storage 
device 10, is higher than the access speed of the non-volatile 
storage device 12, the information recorded at the volatile 
storage device 10 becomes lost once the poWer sWitch 22 is 
turned off. The non-volatile storage device 12, on the other 
hand, is characteriZed in that information recorded at the 
non-volatile storage device 12 is held even When the poWer 
sWitch 22 is turned off. 

[0025] The storage area in the volatile storage device 10 is 
divided into tWo major areas, i.e., a Work area that is used 
When the image processing unit 6 engages in White balance 
adjustment, gradation correction or image data compression/ 
decompression as mentioned earlier and an image recording 
area that is used to temporarily record image data as detailed 
later. The image recording area has a capacity large enough 
to alloW several sets of image data that have been com 
pressed at the image processing unit 6 to be recorded. 

[0026] The photographing operation and the reproduction 
operation performed at the electronic camera structured as 
described above are noW explained. The electronic camera 
operations are explained in order of (a), (b) and 

[0027] (a) Single-shot Photographing Operation 
[0028] (b) Continuous Photographing Operation 

[0029] (c) Reproduction Operation 
[0030] (a) Single-Shot Photographing Operation 
[0031] FIG. 2 is a ?oWchart of the electronic camera 
control procedure executed by the CPU 14 When the record 
ing/reproduction mode selector sWitch 18 is set to the 
photographing mode and the photographing mode selector 
sWitch 20 is set to the single-shot photographing mode. The 
electronic camera control procedure executed by the CPU 14 
is explained beloW in reference to FIGS. 1 and 2. 

[0032] In step S101, the CPU 14 makes a decision as to 
Whether or not the shutter release sWitch 16 has been turned 
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on. If an affirmative decision is made in step S101, the CPU 
14 proceeds to step S102, Whereas if a negative decision is 
made, it performs the decision-making in step S101 repeat 
edly. In step S102, the CPU 14 implements a photographing 
operation control sequence. Namely, the CPU 14 drives a 
focusing mechanism (not shoWn) internally provided at the 
taking lens 2 to achieve focal adjustment, and then imple 
ments closing control on a shutter (not shoWn) internally 
provided at the taking lens 2. 

[0033] In step S103, the CPU 14 issues a command to the 
image processing unit 6 to process image signals output by 
the image-capturing element 4. The image processing unit 6 
sequentially performs A/D conversion on the image signals 
output by the image-capturing element 4 and transfers the 
resulting image data to the Work area in the volatile storage 
device 10. The image processing unit 6 then implements the 
processing described earlier on the image data in the Work 
area. 

[0034] In step S104, the CPU 14 issues an image com 
pression command to the image processing unit 6. Upon 
receiving the image compression command from the CPU 
14, the image processing unit 6 compresses the image data 
in the Work area in conformance to an image compression 
processing algorithm such as JPEG to generate compressed 
image data. 

[0035] In step S105, the CPU 14 opens the shutter that Was 
closed in step S102. In step S106, the CPU 14 issues a 
command to the image processing unit 6 to transfer the 
compressed image data to the image recording area in the 
volatile storage device 10. In response to this command, the 
image processing unit 6 transfers the compressed image data 
to the image recording area in the volatile storage device 10. 
It is to be noted that the location in the image recording area 
in the volatile storage device 10 to Which the compressed 
image data are to be transferred is speci?ed by using a 
pointer that is to be detailed later. 

[0036] In step S107, the CPU 14 increments the pointer. 
This pointer is provided to specify the address at the image 
recording area Within the volatile storage device 10 to Which 
the compressed image data are to be transferred. In other 
Words, When the processing in step S107 is completed, a neW 
compressed image data transfer address is set at the pointer. 
When the CPU 14 issues the command to the image pro 
cessing unit 6 to transfer the compressed image data to the 
image recording area in the volatile storage device 10 in step 
S105, this information With respect to the pointer, too, is 
output to the image processing unit 6 from the CPU 14. 

[0037] In step S108, the CPU 14 makes a decision as to 
Whether or not the image recording area in the volatile 
storage device 10 is full. If an af?rmative decision is made 
in step S108, the CPU 14 proceeds to step S109 to reset the 
pointer to the initial value. If a negative decision is made in 
step S108, on the other hand, the CPU 14 branches off to step 
S110. 

[0038] In step S110, the CPU 14 issues a command to the 
image processing unit 6 to transfer the compressed image 
data present in the Work area in the volatile storage device 
10 to the non-volatile storage device 12. In response to this 
command, the image processing unit 6 transfers the com 
pressed image data to the non-volatile storage device 12. 
When the processing from step S101 through step S111 
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explained above ends, the CPU 14 completes execution of 
the electronic camera control procedure in the single-shot 
photographing mode. 

[0039] When the control procedure described above is 
executed repeatedly Without turning off the poWer at the 
electronic camera, compressed image data are stored in the 
volatile storage device 10 as Well as in the non-volatile 
storage device 12. In addition, When the image recording 
area in the volatile storage device 10 has become full, the 
oldest compressed image data are overWritten With the most 
recent compressed image data through the control procedure 
described above. Thus, the compressed image data of the 
most recent image group are recorded in the volatile storage 
device 10 at all times. 

[0040] The access speed of the volatile storage device 10 
is suf?ciently higher than the access speed of the non 
volatile storage device 12. Consequently, When an image is 
reproduced through a procedure to be described later, image 
display can be completed Within a very short period of time 
by displaying the image corresponding to the compressed 
image data recorded in the image recording area in the 
volatile storage device 10 at the display unit 8. 

[0041] In the explanation given above, an example in 
Which the same compressed image data are recorded in both 
the volatile storage device 10 and the non-volatile storage 
device 12 is described. Recording of the same compressed 
image data as in this example may be achieved by making 
a slight modi?cation to the existing program. Thus, since the 
program is simpli?ed, it is not necessary to allocate a larger 
area in ROM or the like for storing the program. In addition, 
since the processing contents are also simpli?ed, the pro 
gram processing does not require a longer period of time 
and, as a result, the photographer is not forced to endure a 
longer Wait. 

[0042] If there are comfortable margins in the capacity of 
the ROM and the processing speed of the CPU 14, the image 
data stored at the volatile storage device 10 and the image 
data stored at the non-volatile storage device 12 may be 
compressed at different compression rates. Namely, a suf? 
ciently high degree of display resolution is usually achieved 
at the display unit 8 internally provided at the electronic 
camera With several hundred thousands of pixels at most. 
Thus, When a so-called mega-pixel image-capturing element 
4 having a million or more pixels is used, the compression 
rate for image data for display can be increased. By raising 
the compression rate of display image data in this manner, 
the number of images that can be recorded in the image 
recording area Within the volatile storage device 10 can be 
increased. 

[0043] (b) Continuous Photographing Operation 

[0044] FIG. 3 is a ?oWchart of the electronic camera 
control procedure executed by the CPU 14 When the record 
ing/reproduction mode selector sWitch 18 is set to the 
photographing mode and the photographing mode selector 
sWitch 20 is set to the continuous photographing mode. The 
folloWing is an explanation of the electronic camera control 
procedure executed by the CPU 14 given in reference to 
FIGS. 1 and 3. 

[0045] In step S201, the CPU 14 initialiZes the pointer. 
This pointer ful?lls a function similar to that explained in 
reference to (a) SingleShot Photographing Mode. Namely, it 
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is provided to specify the leading address at the destination 
of transfer When compressed image data are transferred to 
the image recording area in the volatile storage device 10 as 
detailed later. When the pointer is initialiZed, the setting at 
the pointer is substituted by the highest order address value 
in the image recording area Within the volatile storage 
device 10. 

[0046] In step S202, the CPU 14 makes a decision as to 
Whether or not the shutter release sWitch 16 has been turned 
on. If an affirmative decision is made in step S202, the CPU 
14 proceeds to step S203, Whereas if a negative decision is 
made, it performs the decision-making in step S202 repeat 
edly. In step S203, the CPU 14 implements a photographing 
operation control sequence. Namely, the CPU 14 drives the 
focusing mechanism (not shoWn) internally provided at the 
taking lens 2 to achieve focal adjustment, and then imple 
ments closing control on the shutter (not shoWn) internally 
provided at the taking lens 2. 

[0047] In step S204, the CPU 14 issues a command to the 
image processing unit 6 to process image signals output by 
the image-capturing element 4. The image processing unit 6 
sequentially performs A/D conversion on the image signals 
output by the image-capturing element 4 and transfers the 
resulting image data to the Work area in the volatile storage 
device 10. The image processing unit 6 then implements the 
processing described earlier on the image data in the Work 
area. 

[0048] In step S205, the CPU 14 issues an image com 
pression command to the image processing unit 6. Upon 
receiving the image compression command from the CPU 
14, the image processing unit 6 compresses the image data 
in the Work area in conformance to an image compression 
processing algorithm such as JPEG to generate compressed 
image data. 

[0049] In step S206, the CPU 14 opens the shutter that Was 
closed in step S203. In step S207, the CPU 14 issues a 
command to the image processing unit 6 to transfer the 
compressed image data to the image recording area in the 
volatile storage device 10. At this time, the CPU 14 also 
outputs pointer information to the image processing unit 6. 
In response to the command from the CPU 14, the image 
processing unit 6 transfers the compressed image data to the 
area speci?ed by the pointer Within the image recording area 
of the volatile storage device 10. 

[0050] In step S208, the CPU 14 increments the pointer. In 
step S209, the CPU 14 makes a decision as to Whether or not 
the image recording area in the volatile storage device 10 is 
full. This decision-making may be performed based upon 
Whether or not the value at the pointer that is incremented 
every time a photographing operation ends has reached a 
speci?c value. Alternatively, the decision-making may be 
performed based upon Whether or not the number of pho 
tographic frames recorded has reached the maximum num 
ber of available frames, Which is determined in advance in 
correspondence to the capacity of the image recording area 
in the volatile storage device 10 and the capacity required to 
record compressed image data corresponding to one frame. 
If an affirmative decision is made in step S209, the CPU 14 
proceeds to step S210. If a negative decision is made in step 
S209, on the other hand, the CPU 14 branches off to step 
S211 to make a decision as to Whether or not the shutter 
release sWitch 16 continues to be in an ON state. If a 
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negative decision is made in step S211, the CPU 14 proceeds 
to step S210, Whereas if an affirmative decision is made, it 
returns to step S203 to sustain the continuous photographing 
operation. 

[0051] In step S210, the CPU 14 issues a command to the 
image processing unit 6 to transfer the compressed image 
data present in the image recording area in the volatile 
storage device 10 to the non-volatile storage device 12. In 
response to this command, the image processing unit 6 
transfers the compressed image data to the non-volatile 
storage device 12. When the processing from step S201 
through step S211 explained above ends, the CPU 14 
completes execution of the electronic camera control pro 
cedure in the continuous photographing mode. 

[0052] As explained above, When the continuous photo 
graphing mode is set, the photographing operation is per 
formed continuously Without transferring compressed image 
data to the non-volatile storage device 12 each time an 
individual photographing operation is completed. Then, 
When the photographer turns off the shutter release sWitch 16 
(step S211) or When the image recording area in the volatile 
storage device 10 has become full (step S209), the continu 
ous photographing operation is stopped, and the compressed 
image data present in the image recording area in the volatile 
storage device 10 are sequentially transferred to the non 
volatile storage device 12. By performing a continuous 
photographing operation While transferring compressed 
image data only to the image recording area of the volatile 
storage device 10 With a relatively high access speed and 
thus temporarily storing the compressed image data at the 
volatile storage device 10, the number of frames over Which 
photographing is enabled per unit time, i.e., the frame speed, 
can be increased. 

[0053] A more detailed explanation is given on the pro 
cessing in step S201 executed by the CPU 14. It is to be 
noted that in the folloWing explanation, an example in Which 
the photographing mode is sWitched from the single-shot 
photographing mode to the continuous photographing mode 
Without turning off the poWer of the electronic camera is 
used. If the single-shot photographing mode has been set 
before the setting is sWitched to the continuous photograph 
ing mode and a photographing operation has been performed 
even once in the single-shot photographing mode, there are 
compressed image data present in the image recording area 
Within the volatile storage device 10. If the setting is 
subsequently sWitched to the continuous photographing 
mode, the CPU 14 initialiZes the pointer in step S201. Thus, 
When the continuous photographing operation is executed, 
the compressed image data recorded in the image recording 
area of the volatile storage device 10 during the photograph 
ing operation performed in the single-shot photographing 
mode are overWritten With compressed image data obtained 
through the continuous photographing operation. As a result, 
the maximum siZe of area can be secured to temporarily 
store compressed image data for the continuous photograph 
ing operation and the maximum number of photographic 
frames over Which continuous photographing can be per 
formed is increased. 

[0054] It is to be noted that While the decision as to 
Whether the continuous photographing operation is to be 
sustained or stopped is made based upon Whether or not the 
shutter release sWitch 16 is in an ON state in this embodi 
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ment, the decision-making may be performed in the folloW 
ing manner, instead. Namely, the number of frames over 
Which continuous photographing is to be performed may be 
set in advance prior to the start of a continuous photograph 
ing operation to perform a continuous photographing opera 
tion over the number of frames thus set in advance in 
response to a single operation of the shutter release sWitch 
16. The procedure implemented in such a case is presented 
in the ?oWchart in FIG. 5. The ?oWchart in FIG. 5 repre 
sents another example of the continuous photographing 
operation performed in the embodiment. The ?oWchart in 
FIG. 5 differs from the ?oWchart in FIG. 3 only in the 
processing performed in step S401 and step S411. In step 
S401, the CPU 14 initialiZes the pointer and then accepts a 
setting operation performed by the photographer to set the 
number of frames for continuous photographing. In addition, 
in step S411, the CPU makes a decision as to Whether or not 
the number of photographic frames for Which photographing 
has been performed since the start of the execution of the 
continuous photographing operation has reached the number 
of frames set in step S401. These are the only differences 
from the continuous photographing operation in the 110w 
chart in FIG. 3. 

[0055] (c) Reproduction Operation 
[0056] The electronic camera in the embodiments of the 
present invention can sWitch from the photographing mode 
to the reproduction mode Without having to once turn off the 
poWer. When the camera is sWitched from the photographing 
mode to the reproduction mode Without turning off the 
poWer, compressed image data recorded in the volatile 
storage device 10 in the photographing mode are not erased 
and are held intact. By displaying an image based upon the 
compressed image data held in the volatile storage device 
10, the operability of the reproduction operation can be 
improved, as explained beloW. 

[0057] FIG. 4 is a ?oWchart of the electronic camera 
control procedure executed by the CPU 14 When the record 
ing/reproduction mode selector sWitch 18 is set to the 
reproduction mode. The control procedure in the ?oWchart 
shoWn in FIG. 4 ends When the recording/reproduction 
mode selector sWitch 18 is sWitched to the photographing 
mode. The folloWing is an explanation of the electronic 
camera control procedure implemented during a reproduc 
tion operation executed by the CPU 14, given in reference 
to FIGS. 1 and 4. 

[0058] In step S301, the CPU 14 makes a decision as to 
Whether or not there are any compressed image data present 
in the image recording area of the volatile storage device 10. 
This decision-making is performed by the CPU 14 based 
upon the presence/absence of corresponding index informa 
tion Which is recorded together With a given set of com 
pressed image data in the volatile storage device 10. If an 
affirmative decision is made, the CPU 14 proceeds to step 
S302, Whereas if a negative decision is made, it branches off 
to step S308. The index information includes the com 
pressed image data siZe, information that indicates the 
location in the volatile storage device 10 at Which the 
compressed image data are recorded and information such as 
the photographing date. To explain further, an affirmative 
decision is made in step S301 if the poWer is not turned off 
While the electronic camera is being sWitched from the 
photographing mode to the reproduction mode and a pho 
tographing operation has been performed even for one frame 
With the electronic camera in the photographing mode. 
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[0059] In step S302, the CPU 14 issues a command to the 
image processing unit 6 to transfer compressed image data 
recorded in the image recording area of the volatile storage 
device 10 to the Work area of the volatile storage device 10. 
At this time, the CPU 14 also outputs pointer information to 
the image processing unit 6. The image processing unit 6 
receives the command and the pointer information. Then, it 
transfers the compressed image data speci?ed by the pointer 
from the image recording area to the Work area in the 
volatile storage device 10. It is to be noted that the pointer 
value in the photographing mode is directly carried over as 
the pointer value setting at this time unless the poWer is 
turned off While the electronic camera is being sWitched 
from the photographing mode to the reproduction mode. As 
a result, the ?rst image displayed at the display unit 8 after 
the electronic camera is sWitched from the photographing 
mode to the reproduction mode is the image obtained in the 
last photographing operation performed. If, on the other 
hand, the poWer is turned off While the electronic camera is 
being sWitched from the photographing mode to the repro 
duction mode, the pointer is set to the initial value. In 
addition, all the compressed image data held in the volatile 
storage device 10 become erased. In this case, based upon 
the results of the decision-making in step S301, the process 
ing branches off to step S308. Thus, the pointer is never set 
at the initial value When the CPU 14 executes the processing 
in step S302. 

[0060] In step S303, the CPU 14 issues a decompression 
processing command to the image processing unit 6. Upon 
receiving the decompression processing command, the 
image processing unit 6 performs decompression processing 
on the compressed image data that have been transferred to 
the Work area of the volatile storage device 10 in step S302. 

[0061] In step S304, the CPU 14 issues an image display 
command to the image processing unit 6. In response to the 
image display command, the image processing unit 6 dis 
plays an image based upon the image data present in the 
Work area of the volatile storage device 10 at the display unit 
8. 

[0062] In step S305, the CPU 14 makes a decision as to 
Whether or not the display change sWitch 24 has been 
operated. As long as a negative decision is made in step 
S305, the CPU 14 repeats the decision-making in step S305. 
If, on the other hand, the operator operates the display 
change sWitch 24 to display the next image, an affirmative 
decision is made in step S305, and the CPU 14 proceeds to 
step S306. 

[0063] In step S306, the CPU 14 decrements the pointer. 
In step S307, the CPU 14 makes a decision as to Whether or 
not there is another set of compressed image data in the 
image recording area of the volatile storage device 10. This 
decision-making is performed based upon the presence/ 
absence of index information recorded in the volatile storage 
device 10. Alternatively, it may be performed based upon the 
value at the pointer Which has been decremented in step 
S306. If an affirmative decision is made in step S307, the 
CPU 14 returns to step S302 to display the next image at the 
display unit 8, Whereas if a negative decision is made, it 
proceeds to step S308. In other Words, if it is decided that 
there are no more compressed image data to be displayed in 
the image recording area of the volatile storage device 10, 
the CPU 14 executes the processing in step S308 and 
subsequent steps, Which is to be explained beloW, to read out 
compressed image data from the non-volatile storage device 
12 for display. During this processing, the CPU 14 reads 
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compressed image data from the non-volatile storage device 
12 by skipping any compressed image data With the same 
contents as those in the compressed image data in the image 
recording area of the volatile storage device 10. Thus, an 
image corresponding to a given set of compressed image 
data recorded at both the volatile storage device 10 and the 
non-volatile storage device 12 is never displayed repeatedly. 

[0064] In step S308, the CPU 14 reads directory informa 
tion recorded at the non-volatile storage device 12. In step 
S309, the CPU 14 substitutes the pointer setting With the 
leading address of the area Where the most recent com 
pressed image data are recorded in the non-volatile storage 
device 12 based upon the directory information read in step 
S308. 

[0065] In step S310, the CPU 14 issues a command to the 
image processing unit 6 to transfer the compressed image 
data recorded in the image recording area of the non-volatile 
storage device 12 to the Work area of the volatile storage 
device 10. At this time, the CPU 14 outputs the pointer 
information to the image processing unit 6. The image 
processing unit 6 receives the command and the pointer 
information. Then it transfers the compressed image data 
speci?ed With the pointer from the non-volatile storage 
device 12 to the Work area in the volatile storage device 10. 

[0066] In step S311, the CPU 14 issues a decompression 
processing command to the image processing unit 6. Upon 
receiving the decompression processing command, the 
image processing unit 6 performs decompression processing 
on the compressed image data that have been transferred to 
the Work area of the volatile storage device 10 in step S310. 

[0067] In step S312, the CPU 14 issues an image display 
command to the image processing unit 6. In response to the 
image display command, the image processing unit 6 dis 
plays an image based upon the image data present in the 
Work area of the volatile storage device 10 at the display unit 
8. 

[0068] In step S313, the CPU 14 makes a decision as to 
Whether or not the display change sWitch 24 has been 
operated. As long as a negative decision is made in step 
S313, the CPU 14 repeats the decision-making in step S313. 
If, on the other hand, the operator operates the display 
change sWitch 24 to display the neXt image, an affirmative 
decision is made in step S313, and the CPU 14 proceeds to 
step S314. 

[0069] In step S314, the CPU 14 substitutes the pointer 
setting With the leading address of the area in the non 
volatile storage device 12 Where the compressed image data 
corresponding to the neW image that folloWs the image 
currently displayed at the display unit 3 are recorded, and 
then returns to step S310. 

[0070] As long as image data for display are present in the 
volatile storage device 10 With a relatively high access 
speed, the image corresponding to the image data present in 
the volatile storage device 10 is displayed through the 
control procedure eXecuted by the CPU 14 When the elec 
tronic camera is set in the reproduction mode. If, on the other 
hand, no display image data are present in the volatile 
storage device 10, an image corresponding to image data in 
the non-volatile storage device 12 is displayed. By imple 
menting image display in this manner, the length of Wait 
time that must elapse until the image display at the display 
unit 8 is completed can be reduced to improve the operabil 
ity of the electronic camera. In particular, in a situation in 
Which a subsequent photographing operation is performed 
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after images obtained by taking a plurality of shots are 
reproduced to check the results of the photographing opera 
tion, the plurality of reproduced images can be checked 
Within a short period of time. 

[0071] A speci?c photographing technique called “brack 
eting” may be employed in a photographing condition under 
Which it is dif?cult to determine the optimal eXposure value. 
In the bracketing method, a single scene is photographed a 
plurality of times While gradually changing the eXposure 
value. The electronic camera in this embodiment, employed 
under these circumstances, enables comparison of the plu 
rality of images obtained in the bracketing photographing 
operation through instantaneous sWitching, to facilitate 
selection of the best image. 

[0072] While the explanation is given above in reference 
to the embodiment on an eXample in Which compressed 
image data are recorded at both the volatile storage device 
10 and the non-volatile storage device 12 and the com 
pressed image data are decompressed during reproduction, 
the present invention is not limited to this eXample. In other 
Words, it may be adopted in an apparatus in Which uncom 
pressed image data are recorded in both the volatile storage 
device 10 and the non-volatile storage device 12, or it may 
be adopted in an apparatus in Which uncompressed image 
data are recorded in either the volatile storage device 10 or 
the non-volatile storage device 12 and compressed image 
data are recorded in the other. 

[0073] In addition, a temporary ?le for display may be 
created through thinning processing implemented on the 
original image data obtained through the most recent pho 
tographing operation, i.e., the most recent photographic 
image data, to be stored in the volatile storage device 10. 
Then, When the image reproduction mode is set, the image 
data may be read out from the temporary ?le stored at the 
volatile storage device 10 for display at the display unit 8. 
Alternatively, the temporary ?le may be recorded at the 
non-volatile storage device 12, too. In this case, When the 
image reproduction mode is set, the temporary ?le is ?rst 
read out from the non-volatile storage device 10 for display 
at the display unit 8. 

[0074] While an eXample in Which the poWer sWitch 24 
and the recording/reproduction mode selector sWitch 18 are 
provided as separate sWitches is explained in reference to the 
embodiment, these sWitches may be provided as an inte 
grated sWitch. Namely, a single sWitch through Which the 
poWer is turned on/off and the photographing mode/repro 
duction mode is set may be provided. In this case, a 
3-position sWitch may be employed. “Photographing,”“Re 
production” and “OFF” should be assigned to the three 
positions, to achieve poWer on/off selection and recording/ 
reproduction mode selection through one operating member. 

[0075] In addition, When the poWer sWitch 22 and the 
recording/reproduction mode selector sWitch 18 are inte 
grated as described above, a state that is equivalent to the 
state in Which the poWer sWitch 22 is turned on Would 
correspond to either the photographing mode setting or the 
reproduction mode setting at the recording/reproduction 
mode selector sWitch 18. Thus, since only a position that 
indicates an OFF state for the poWer is required, the terminal 
at the position indicating an ON state for the poWer sWitch 
22 Which Would be required When the recording/reproduc 
tion mode selector sWitch 18 and the poWer sWitch 22 are 
constituted of separate members can be omitted to achieve 
a cost reduction. It is to be noted that if the poWer off 
position is located betWeen the photographing mode posi 
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tion and the reproduction mode position of the recording/ 
reproduction mode selector sWitch 18 in the sWitch achieved 
by integrating the recording/reproduction mode selector 
sWitch 18 and the poWer sWitch 22, the poWer is temporarily 
turned off When the electronic camera is sWitched from the 
photographing mode to the reproduction mode and, as a 
result, the image data stored at the volatile storage medium 
cannot be held. Since the requirements explained in refer 
ence to the embodiment cannot be achieved in such a case, 
it should be ensured that the poWer off position is not set 
betWeen the photographing mode position and the reproduc 
tion mode position. In other Words, the sWitch positions 
should be set in the order of “OFF,”“Reproduction,”“Pho 
tographing” or in the order of “OFF,”“Photographing,”“Re 
production” instead of in the order of “photographing,”“off, 
”“reproduction.” 

[0076] As explained above, When the reproduction mode 
is set to reproduce images based upon the image data stored 
in the non-volatile storage device 12 (image storage device), 
if the image data to be reproduced are present in the volatile 
storage device 10 (temporary storage device) With a higher 
access speed, as Well, reproduction is performed based upon 
the image data in the volatile storage device 10. Conse 
quently, the length of time required for image reproduction 
can be reduced. Since the image is reproduced based upon 
image data in the non-volatile storage device 12 if there are 
no image data for reproduction present in the volatile storage 
device 10, the image can be reproduced in a reliable manner 
even if the image data in the volatile storage device 10 
become lost by turning off the poWer of the electronic 
camera before the image reproduction mode is set, for 
instance. 

[0077] In addition, the storage area secured in the volatile 
storage device 10 to temporarily store the image data output 
from the image signal processing unit 6 While the photo 
graphing mode at the electronic camera is sWitched to the 
continuous photographing mode is utiliZed as an area to 
store a plurality of sets of image data obtained through a 
plurality of photographing operations When the single-shot 
photographing mode is set. Then, by reproducing images 
based upon the image data in the storage area in the volatile 
storage device 10 When the reproduction mode is set, it is 
possible to display not a single frame of image obtained 
through the most recent photographing operation but a 
plurality of images in a short period of time. Thus, an 
electronic camera that achieves a high degree of operability 
When selecting the best image among a plurality of images 
and When setting the photographing conditions, the photo 
graphing angle and the like for a subsequent photographing 
operation based upon the results of a comparison of the 
plurality of images is provided. 

[0078] It is to be noted that While the present invention is 
adopted in an electronic camera in the explanation given in 
reference to the embodiment, it is not limited to application 
in electronic cameras and may be adopted in a personal 
computer or the like to Which a CCD camera or the like can 
be connected or Which is internally provided With a CCD 
camera or the like. In other Words, the present invention may 
be adopted in all types of image processing apparatuses that 
have a function of capturing a subject image, storing the 
image data and reproducing the subject image based upon 
the image data thus stored. 

[0079] In addition, the control program executed by the 
CPU 14 is installed in a ROM or the like during the process 
of manufacturing the electronic camera in the embodiment 
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under normal circumstances. HoWever, the ROM in Which 
the control program is installed may be a reWritable ROM so 
that by connecting the electronic camera to a computer or the 
like (not shoWn), an upgrade program can be obtained from 
a recording medium such as a CD ROM via the computer. 
In this case, the control program executed by the CPU 14 is 
recorded in a recording medium such as a CD ROM. In 
addition, an upgrade program can be obtained via the 
internet or the like in a similar manner. In such a case, the 
control program executed by the CPU 14 is provided in the 
form of a data signal on a carrier Wave transmitted on a 
communication line. 

[0080] In a personal computer that is internally or other 
Wise provided With the CCD camera described above, the 
program according to the present invention is provided via 
the CD ROM drive device, the Internet connection function 
or the like of the personal computer. 

1. An electronic camera comprising: 

an image capturing device that performs photoelectric 
conversion on a subject image formed by a photo 
graphic optical system and outputs image data; 

an image display device that displays an image based 
upon image data; 

a ?rst storage device achieving a ?rst access speed and 
storing image data output from the image capturing 
device after being captured; 

a second storage device achieving a second access speed 
loWer than the ?rst access speed and storing image data 
output from the ?rst storage device; 

the ?rst storage device holding the image data output from 
the image capturing device even after the image data 
has been output from the ?rst storage device to the 
second storage device; and 

a control device that makes a decision as to Whether or not 

image data for display are present in the ?rst storage 
device When an image reproduction mode for display 
ing an image based upon image data at the image 
display device is set, displays at the image display 
device an image based upon image data read from the 
?rst storage device if the image data for display are 
present in the ?rst storage device, and displays at the 
image display device an image based upon image data 
read from the second storage device if the image data 
for display are not present in the ?rst storage device. 

2. An electronic camera according to claim 1, Wherein: 

the ?rst storage device is a volatile storage device and the 
second storage device is a non-volatile storage device. 

3. An electronic camera comprising: 

an image capturing device that performs photoelectric 
conversion on a subject image formed by a photo 
graphic optical system and outputs an image signal; 

an image signal processing device that outputs image data 
obtained by performing a predetermined type of pro 
cessing on the image signal; 

a shutter release operation member operated to issue an 
instruction for a start of a photographing operation; 

a photographing mode setting device that is operated to 
set a photographing mode Which is either a single-shot 
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photographing mode in Which a single photographing 
operation is executed in response to one operation of 
said shutter release operation member or a continuous 
photographing mode Which enables continuous eXecu 
tion of a plurality of photographing operations in 
response to a single operation of said shutter release 
operation member; 

a volatile storage device in Which a storage area is secured 
to temporarily store the image data output by said 
image signal processing device When said continuous 
photographing mode is set; and 

a control device that stores a plurality of sets of image 
data obtained through a plurality of photographing 
operations in said storage area When said single-shot 
photographing mode is selected, and reproduces an 
image based upon the image data present in said 
storage area When a reproduction mode for reproducing 
images obtained through photographing is set. 

4. An electronic camera according to claim 3, Wherein: 

in said continuous photographing mode, a continuous 
photographing operation is performed in response to a 
sustained operation of said shutter release operation 
member. 

5. An electronic camera according to claim 3, Wherein: 

in said continuous photographing mode, a photographing 
operation is performed continuously over a speci?c 
number of times that is set in advance in response to a 
single operation of said shutter release operation mem 
ber. 

6. An image processing apparatus comprising: 

an image capturing device that performs photoelectric 
conversion on a subject image formed by a photo 
graphic optical system and outputs image data; 

an image display device that displays an image based 
upon image data; 

a temporary storage device that temporarily stores image 
data output from the image capturing device after being 
captured; 

an image storage device that stores image data output 
from the temporary storage device and holds the data 
even When poWer to the image processing apparatus is 
turned off; 

the temporary storage device holding the image data 
output from the image capturing device even after the 
image data has been output from the temporary storage 
to the image storage device; 

a reproduction mode setting device that sets a reproduc 
tion mode for displaying an image based upon image 
data stored in the image storage device at the image 
display device; and 

a control device that makes a decision as to Whether or not 

image data for display are present in the temporary 
storage device When the reproduction mode is set by 
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the reproduction mode setting device, displays at the 
image display device an image based upon image data 
read from the temporary storage device if the image 
data for display are present in the temporary storage 
device, displays at the image display device an image 
based upon image data read from the image storage 
device if the image data for display are not present in 
the temporary storage device. 

7. An image processing apparatus according to claim 6, 
Wherein: 

an access time of the temporary storage device is shorter 
than an access time of the image storage device. 

8. An electronic camera according to claim 1, Wherein: 

the ?rst storage device holds the image data output from 
the image capturing device to be overWritten. 

9. An electronic camera according to claim 8, Wherein: 

the ?rst storage device overWrites oldest image data With 
most recent image data When the ?rst storage device 
has become full for storing image data. 

10. An electronic camera according to claim 6, Wherein: 

the temporary storage device holds the image data output 
from the image capturing device to be overWritten. 

11. An electronic camera according to claim 10, Wherein: 

the temporary storage device overWrites oldest image data 
With most recent image data When the temporary stor 
age device has become full for storing image data. 

12. An electronic camera according to claim 1, further 
comprising: 

a compressing device that compresses the image data 
output from the image capturing device, Wherein the 
?rst storage device stores and holds the image data 
compressed by the compressing device. 

13. An electronic camera according to claim 6, further 
comprising: 

a compressing device that compresses the image data 
output from the image capturing device, Wherein the 
temporary storage device stores and holds the image 
data compressed by the compressing device. 

14. An electronic camera according to claim 1, further 
comprising: 

a thinning device that implements thinning processing on 
the image data output from the image capturing device, 
Wherein the ?rst storage device stores and holds the 
image data on Which the thinning processing has been 
implemented by the thinning device. 

15. An electronic camera according to claim 6, further 
comprising: 

a thinning device that implements thinning processing on 
the image data output from the image capturing device, 
Wherein the temporary storage device stores and holds 
the image data on Which the thinning processing has 
been implemented by the thinning device. 

* * * * * 


