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(54) (Title of the invention) Camera 

(57) (Abstract) 
(Problem) To maximally reduce image blur of photographic images 
during movement of photographic objects. 
(Means for solving) Photographic object images from two imaging 
operating performed by an imaging unit 4 before the main exposure 
are acquired, the difference in data between corresponding pixels of 
the two photographic object images is determined in an interframe 
difference computation unit 972, the difference is compared to a 
threshold value in a threshold value comparison unit 973 and pixels 
at or above the threshold value level are extracted as a non-
correlating portion, and the ratio of non-correlating portion area to 
all detected pixels is determined in a non-correlating portion area 
computation unit 974. If the non-correlating portion area ratio is 
high, there is deemed to be a state wherein the movement of the 
photographic object is significant, a speed priority program line P3 
is selected in an exposure computation block 22, and the exposure 
time is set to be shorter than standard in order to prevent occurrence 
of photographic object image blur. 
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(Scope of patent claims)  
(Claim 1) A camera which performs photographing by receiving a 
main exposure instruction and imaging a photographic object in a 
first imaging unit, the camera being characterized in that it 
comprises: a second imaging unit in which a plurality of light 
receiving elements are arrayed and which is capable of imaging at 
least a portion of the photographic object; an exposure control 
means which causes said second imaging unit to perform imaging 
at least two times prior to the main exposure instruction and causes 
the first imaging unit to perform imaging in response to the main 
exposure instruction; an evaluation means which evaluates the 
degree of correlation pertaining to movement of the photographic 
object on the basis of two photographic object images captured by 
the second imaging unit; and an exposure conditions setting means 
which sets the exposure time for the imaging operation performed 
in response to said main exposure instruction in accordance with 
the evaluation results from said evaluation means. 
(Claim 2) A camera as set forth in Claim 1, characterized in that 
said second imaging unit comprises a plurality of light receiving 
elements arranged vertically and horizontally to enable capture of a 
photographic object image. 
(Claim 3) A camera as set forth in Claim 1 or 2, characterized in 
that said evaluation means comprises an image memory which has 
a capacity corresponding to the light receiving elements of said 
second imaging unit and stores images captured by said second 
imaging unit; a comparison means which compares the difference 
in pixel level between corresponding pixels of the two captured 
images to a predetermined threshold value; and a determination 
means which performs said comparison against a predetermined 
number of pixels and determines said degree of correlation on the 
basis of the proportion of the predetermined number of pixels to the 
number of pixels for which the same comparison results have been 
obtained. 
(Claim 4) A camera as set forth in Claim 3, characterized in that 
said determination means cumulates the number of pixels for which 
said difference in pixel level between corresponding pixels is at or 
above a predetermined threshold value, determines the proportion 
of the cumulated value to said predetermined number of pixels, and 
determines the degree of correlation on the basis of said proportion. 
(Claim 5) A camera as set forth in any one of Claims 1 through 4, 
characterized in that said exposure conditions setting means sets a 
shorter exposure time when said degree of correlation has been 
evaluated to be low as compared to cases when said correlation has 
been evaluated to be high by said evaluation means. 
(Claim 6) A camera as set forth in Claim 5, characterized in that 
said exposure conditions setting means comprises a standard 
program line for setting an exposure time and aperture value on the 
basis of photographic object brightness, and a speed priority 
program line for setting a shorter exposure time compared to the 
standard program line, wherein the exposure time is set by means of 
said speed priority program line when said degree of correlation has 
been evaluated to be low. 
(Claim 7) A camera as set forth in Claim 6, characterized in that 
said determination means determines said degree of correlation on 
the basis of said proportion as one of three levels, i.e. high, medium 
or low; and said exposure conditions setting means comprises a 
depth priority program line for setting a larger aperture value 
compared to the standard program line, wherein the speed priority 
program line is selected when said degree of correlation is low, the  

standard program line is selected when said degree of correlation is 
medium, and the depth priority program line is selected when said 
degree of correlation is high. 
(Claim 8) A camera as set forth in Claim 7, characterized in that 
said determination means selects said standard program line instead 
of said depth priority program line in cases where said degree of 
correlation is high when the photographic object brightness does 
not reach normal level. 
(Claim 9) A camera as set forth in any one of Claims 1 through 8, 
characterized in that said second imaging unit and said first imaging 
unit are one and the same. 
(Detailed description of the invention)  
(0001) 
(Technical field to which the invention belongs) The present 
invention pertains to a camera, such as a digital camera or silver 
halide camera, for photographing photographic objects, and relates 
in particular to the setting of photographing conditions. 
(0002)  
(Prior art) In camera photography, cameras employing a scheme 
whereby the photographer sets the exposure conditions of aperture 
value Av and exposure time (shutter speed) Tv are known in the 
prior art; furthermore, cameras are also known which employ a 
scheme wherein, in order to reduce the photographer’s burden of 
making settings, Av and Tv values are prepared in advance in table 
format (program line) for each exposure value using the relational 
formula Ev = Av + Tv for exposure values Ev corresponding to 
photographic object brightness levels obtained with photometric 
means, allowing the aperture value Av and exposure time Tv to be 
set automatically on the basis of the obtained exposure value Ev. 
Moreover, in recent years, cameras provided with a plurality of the 
above-described program lines have come to be known. 
(0003)  
(Problem to be solved by the invention) However, when exposure 
conditions are set on the basis of photographic object brightness, 
etc., blur may occur in the photographed image depending on the 
magnitude of movement of the photographic object. Furthermore, 
in cameras provided with a plurality of program lines, there is the 
problem that the photo opportunity may be lost as a result of the 
operation of selecting and switching to an appropriate program line, 
and there is no guarantee that an appropriate program line will be 
selected in cases where the photographic object is a moving object 
or the like, and this can be difficult unless one has a certain degree 
of photography experience. 
(0004) The present invention was made in light of the above, its 
purpose being to provide a digital camera capable of maximally 
reducing relative displacement between the photographic object and 
the camera (motion blur) by automatically setting the appropriate 
exposure conditions according to the movement of the photographic 
object. 
(0005)  
(Means for solving the problem) The image capture device of the 
present invention is a camera which performs photographing by 
receiving a main exposure instruction and imaging a photographic 
object in a first imaging unit, the camera comprising: a second 
imaging unit in which a plurality of light receiving elements are 
arrayed and which is capable of imaging at least a portion of the 
photographic object; an exposure control means which causes said 
second imaging unit to perform imaging at least two times prior to 
the main exposure instruction and causes the first imaging unit to 
perform imaging in response to the main exposure instruction;
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an evaluation means which evaluates the degree of correlation 
pertaining to movement of the photographic object on the basis of 
two photographic object images captured by the second imaging 
unit; and an exposure conditions setting means which sets the 
exposure time for the imaging operation performed in response to 
said main exposure instruction in accordance with the evaluation 
results from said evaluation means. 
(0006) By means of this configuration, the degree of correlation 
pertaining to movement of the photographic object is evaluated on 
the basis of two photographic object images captured using a 
second imaging unit capable of repeatedly imaging the 
photographic object or at least a portion thereof. On the basis of 
those evaluation results, an appropriate exposure time (shutter 
speed) is automatically set for the main exposure according to the 
magnitude (speed) of movement of the photographic object, thereby 
maximally reducing blur of the photographic image due to 
movement of the photographic object. This is also effective against 
relative displacement between the photographic object and the 
camera (motion blur). It should be noted that the first imaging unit 
comprises a [solid] state imaging element such as a CCD in the case 
of a digital camera and is photosensitive film in the case of a silver 
halide camera.  
(0007) Furthermore, said second imaging unit comprises a plurality 
of light receiving elements arranged vertically and horizontally to 
enable capture of a photographic object image. By means of this 
configuration, evaluation of the degree of correlation becomes 
possible on the basis of the entire photographic object image (i.e. 
the frame image), so the precision of the evaluation increases. 
(0008) Furthermore, said evaluation means comprises an image 
memory which has a capacity corresponding to the light receiving 
elements of said second imaging unit and stores images captured by 
said second imaging unit; a comparison means which compares the 
difference in pixel level between corresponding pixels of the two 
captured images to a predetermined threshold value; and a 
determination means which performs said comparison against a 
predetermined number of pixels and determines said degree of 
correlation on the basis of the proportion of the predetermined 
number of pixels to the number of pixels for which the same 
comparison results have been obtained. By means of this 
configuration, if the image memory is of the same number as the 
number of light receiving elements of the second imaging unit, of 
the two photographic object images, the pixel unit difference can be 
obtained in synchronization with the acquisition of the subsequently 
obtained photographic object image, and if the image memory has 
twice the storage capacity, the difference between pixels can be 
obtained after acquiring both photographic object images. 
Furthermore, since the degree of correlation can in this way be 
evaluated using only the difference in level data, which is data of 
the pixels making up the photographic object image, the 
configuration used for evaluation becomes simple. 
(0009) Furthermore, optionally, said determination means 
cumulates the number of pixels for which said difference in pixel 
level between corresponding pixels is at or above a predetermined 
threshold value, determines the proportion of the cumulated value 
to said predetermined number of pixels, and determines the degree 
of correlation on the basis of said proportion. By means of this 
configuration, cumulation is performed on the number of pixels for 
which the pixel level difference is at or above a predetermined 
threshold value, making it possible to accurately extract the 
divergence of individual pixels. Furthermore, since the degree of  

correlation is determined on the basis of the proportion of the 
cumulated value to the predetermined number of pixels, the extent 
of movement of the photographic object can be obtained more 
objectively. 
(0010) Furthermore, said exposure conditions setting means sets a 
shorter exposure time when said degree of correlation has been 
evaluated to be low as compared to cases when said correlation has 
been evaluated to be high by said evaluation means. By means of 
this configuration, the exposure time is automatically set to be 
shorter when the correlation between photographic object images 
has been evaluated as being low (i.e. when there is significant 
movement of the photographic object), thus preventing image blur 
of the photographed object. 
(0011) Furthermore, the invention is characterized in that said 
exposure conditions setting means comprises a standard program 
line for setting an exposure time and aperture value on the basis of 
photographic object brightness, and a speed priority program line 
for setting a shorter exposure time compared to the standard 
program line, wherein the exposure time is set by means of said 
speed priority program line when said degree of correlation has 
been evaluated to be low. By means of this configuration, an 
exposure time which prevents image blur of the photographed 
object is automatically set by means of the speed priority program 
line when the degree of correlation has been evaluated to be low. 
(0012) Furthermore, the invention is characterized in that said 
determination means determines said degree of correlation on the 
basis of said proportion as one of three levels, i.e. high, medium or 
low; and said exposure conditions setting means comprises a depth 
priority program line for setting a larger aperture value compared to 
the standard program line, wherein the speed priority program line 
is selected when said degree of correlation is low, the standard 
program line is selected when said degree of correlation is medium, 
and the depth priority program line is selected when said degree of 
correlation is high. By means of this configuration, in the case of a 
static object, where there is little or no movement of the 
photographic object, there is no concern of image blur occurring, so 
the depth priority program line is selected for setting a larger 
aperture value than the standard program line, thus enabling a 
greater depth of field and allowing focusing on multiple 
photographic objects within the angle of view. 
(0013) Furthermore, it is preferable if said determination means 
selects said standard program line instead of said depth priority 
program line in cases where said degree of correlation is high when 
the photographic object brightness does not reach the normal level. 
By means of this configuration, the standard program line is 
employed instead of the depth priority program line, thereby 
eliminating the concern of camera shake occurring due to longer 
exposure time because of low brightness. 
(0014) Furthermore, it is preferable for one and same unit to be 
used as both the second imaging unit and the first imaging unit, 
thereby eliminating the need to separately provide a second 
imaging unit, which is favorable in terms of cost and compactness. 
(0015)  
(Modes for carrying out the invention) FIG. 1 is a block diagram 
illustrating one embodiment of the control configuration of a digital 
camera to which the camera according to the present invention has 
been applied. In FIG. 1, the digital camera 1 comprises a camera 
control unit (CPU) 2 which controls photographing operations 
according to a photography control program stored in a data storage  
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unit 21; an operating switch 3; an imaging unit 4 for capturing a 
photoimage of a photographic object; a diaphragm driver 5 which 
controls the degree of aperture of a diaphragm 51 interposed on the 
optical axis L; a timing generator and sensor driver 6 for exposure 
time and charge transfer control (hereinafter, driver 6); an analogue 
signal processing unit 7; an image memory 8 serving as a working 
memory; a digital image processing unit 9; and a monitor 10 such 
as a liquid crystal display device. The memory card 11 is 
configured to be removably installable in the camera main body 12, 
and has a storage capacity that allows saving image data of multiple 
images. 
(0016) The operating switch 3 comprises a power supply switch, an 
S1 switch which instructs preparation for photographing, and an S2 
switch which instructs release (main exposure). The S1 switch turns 
on when the shutter button is half-depressed, and the S2 switch 
turns on when the shutter button is fully depressed. 
(0017) The imaging unit 4 comprises solid state imaging elements 
(light receiving units) arrayed in a matrix and a charge transfer unit, 
and constitutes a single plate type area sensor in which transparent 
filters for the three primary colors are arranged in pixel units, for 
example in a checkerboard pattern, in front of the light receiving 
surface on which a photoimage of the photographic object is 
formed via a photographic lens 41. 
(0018) The diaphragm driver 5 adjusts the aperture of the 
diaphragm 51 according to the aperture value obtained by the 
camera control unit 2, described later. 
(0019) The driver 6 controls the charge accumulation operation, 
and charge read and transfer operations, etc. of the imaging unit 4 
in accordance with instructions from the camera control unit 2. The 
driver 6, during preview mode (standby mode) before the 
photographing operation, causes a photographing operation to be 
performed every 1/30 (sec), and during release, causes a 
photographing operation to be performed for the exposure time set 
by the camera control unit 2, as described later. 
(0020) The analogue signal processing unit 7 comprises a CDS 
circuit 71, and AGC circuit 72 and an A/D conversion circuit 73, 
and performs predetermined signal processing on analogue image 
signals outputted from the imaging unit 4 and then converts those 
signals to digital signals and outputs the digital signals. The CDS 
circuit 71 reduces reset noise contained in the analogue image 
signal. The AGC circuit 72 performs correction (sensitivity 
correction) of the level of the analogue image signal to normalize 
the signal. The A/D conversion circuit 73 converts the analogue 
image signal normalized by the AGC circuit 72 into a digital image 
signal (hereinafter referred to as frame image data) of a 
predetermined number of bits, for example, 10 bits. 
(0021) The image memory 8 has a storage capacity corresponding 
to at least the number of light receiving elements of the imaging 
unit 4, and is used for temporarily storing and saving frame image 
data outputted from the A/D conversion circuit 73 and frame image 
data which has undergone data processing in the digital image 
processing unit 9. It should be noted that while it is preferable to 
have two frames’ worth of this storage capacity, even with one 
frame’s worth, it is possible to extract the level difference by taking  

the difference between the previously stored first frame and the 
second frame in real time. 
(0022) The digital image processing unit 9 performs various types 
of predetermined signal processing on the frame image data that has 
been saved in the image memory 8. 
(0023) The pixel interpolation unit 91 interpolates image data 
between pixel locations for each of the R, G, B color components to 
increase the resolution. Namely, in the present embodiment, a CCD 
area sensor in which pixels corresponding to the colors R, G, B are 
arranged in a checkerboard pattern is used as the imaging unit 4, so 
the frame image for each color is composed of a set of pixel data of 
pixels arranged discretely and excluding the arrangement locations 
of pixels of the other two colors. Thus, the pixel interpolation unit 
91 generates, by interpolation, the data between the pixel data using 
the pixel data obtained from the pixels. For interpolation of pixel 
data, for example in the case of the frame image of the G color 
component, the pixel data making up the frame image is masked 
with a predetermined filter pattern, and then a median (intermediate 
value) filter is used to compute the mean value of the pixel data 
remaining after removing the maximum value and minimum value 
of the pixel data near the location to be interpolated (the four 
surrounding pixels), and this mean value is taken as the pixel data 
for the location in question. Furthermore, for the R and B color 
components, interpolation is performed based on the mean value of 
the four surrounding pixels. The camera control unit 2 saves the 
frame image for each color component after pixel interpolation 
processing again to the image memory 8. 
(0024) The color balance control unit 92 reads interpolated image 
data for each color from the image memory 8 and independently 
performs level correction (gain correction) on the basis of 
adjustment data set by the camera control unit 2 for each color to 
perform R, G, B white balance correction. White balance correction 
involves estimating brightness and color saturation data for portions 
of the photographed object that are supposed to be white, finding 
the G/R ratio and G/B ratio on the basis of the mean RGB values 
for those portions, and using these ratio values as R, B correction 
gain to perform the correction operation. The corrected image data 
is again saved to the image memory 8 by the camera control unit 2. 
(0025) The gamma correction unit 93 non-linearly converts the 
levels of image data read from the image memory 8 for each color 
component using a predetermined gamma characteristic and 
corrects white balance-adjusted image data so as to match the tone 
characteristics of the monitor 10 or other monitor or printer (not 
illustrated) used for external output. The converted image data is 
again saved to the image memory 8 by the camera control unit 2. 
(0026) The image compression/decompression unit 94 performs 
data compression for recording, for example in JPEG format, on the 
gamma-corrected image data read from the image memory 8, and 
performs data decompression of the compressed image data during 
playback. The video encoder 95 performs conversion of image data 
to match the scan format of the monitor 10, for example, NTSC 
format or PAL format. Furthermore, the memory card driver 96 
controls writing and reading of compressed image data to and from 
the memory card 11. 
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(0027) FIG. 2 is a block diagram of the computation of exposure 
control values in the digital camera of FIG. 1. In FIG. 2, the non-
correlation discrimination unit 97 is provided within the digital 
image processing unit 9, and comprises a resolution conversion unit 
971, an interframe difference computation unit 972 serving as a 
correlating portion detection means, a threshold value comparison 
unit 973, and a non-correlating portion area computation unit 974 
serving as an area computation means. 
(0028) The resolution conversion unit 971 converts the resolution 
of the current (last) frame image and the previous (before last) 
frame image acquired into image memory 8 during photography 
standby so as to reduce the number of pixels making up the frame 
images in order to reduce correlation processing load. 
(0029) The interframe difference computation unit 972 acquires the 
difference in level data for each corresponding pixel in the current 
frame image and previous frame image with reduced number of 
pixels. In the present embodiment, as the method of computing the 
difference, the level data of the previous frame image is subtracted 
from the level data of the current frame image. 
(0030) The threshold value comparison unit 973 compares the level 
value of the non-correlating portion (differing portion) between the 
frame images for which the difference has been determined to 
predetermined threshold value data, removes the non-correlating 
portion (differing portion) which is at or below a predetermined 
threshold level, and extracts an interframe non-correlating portion 
on the basis of which it is to be determined that the photographic 
object has moved. While various comparison methods are 
conceivable, in the present embodiment, the level data of the 
previous frame image is subtracted from the level data of the 
current frame image, and the subtraction result is used as an object 
of comparison only when such result is a positive value. As other 
methods, cases of a negative value may be used as an object of 
comparison, or both positive and negative values may be used as an 
object of comparison, in which case 1/2 of the obtained number of 
pixels (in the present embodiment, 1/2 of the area, as described 
below) would be used as the object of evaluation. 
(0031) The non-correlating portion area computation unit 974 
computes the area of the non-correlating portion, and finds the ratio 
of the non-correlating portion area to the total detected pixels (non-

correlating area ratio). It should be noted that this is equivalent to 
the ratio of the cumulated value obtained by cumulating the number 
of pixels of the non-correlating portion to the total number of 
detected pixels. 
(0032) The exposure computation block 22, which is provided 
within the camera control unit 2, outputs threshold value data 
according to the exposure level (contrast) of the current frame 
image from the resolution conversion unit 971 to the threshold 
value comparison unit 973, selects an appropriate program line 
from among the plurality of program lines according to the non-
correlating area ratio inputted from the non-correlating portion area 
computation unit 974, and uses the selected program line to set the 
exposure control values (aperture value and exposure time) to be 
used during release. 
(0033) It should be noted that the evaluation means in Claim 1 is 
constituted by the image memory, non-correlation discrimination 
unit 97 and exposure computation block 22. Furthermore, the 
comparison means in Claim 3 is constituted by the interframe 
difference computation unit 972 and threshold value comparison 
unit 973. Moreover, the determination means in Claim 3 is 
constituted by the non-correlating portion area computation unit 
974 and the exposure computation block 22. Furthermore, the 
exposure conditions setting means and exposure control means in 
Claim 1 are constituted by the exposure computation block 22. 
Therefore, the camera control unit 2, in addition to a photography 
control program, comprises a data storage unit 21 which stores a 
plurality of program lines (in the present embodiment, P1 through 
P3), and the exposure computation block 22. The plurality of 
program lines each comprises a preset relationship between 
exposure time and aperture value in correspondence to 
photographic object brightness. 
(0034) Here, the program line selection processing will be 
described in detail. The following Table 1 illustrates program lines 
to be selected (used) according to the non-correlating area ratio 
output (output of area ratio of the moving photographic object 
portion), etc. 
(0035)  
(Table 1) 

AE program used based on correlated area output 
Non-correlated area 
ratio 

Photographic object 
brightness conditions 

Selected program characteristics 
Depth priority 

program 
Standard program Speed priority program 

Less than 5% Normal brightness 
photographic object 



Low brightness 
photographic object 



5% or greater Normal brightness 
photographic object 



Low brightness 
photographic object 



20% or greater Normal brightness 
photographic object 



Low brightness 
photographic object 



(0036) In Table 1, as the plurality of program lines, a standard 
program line P1, a focal depth priority program line P2 which 
reduces the diaphragm aperture compared to the standard program 
line P1, and a speed priority program line P3 which sets a shorter 

exposure time compared to the standard program line P1, are 
provided in advance, as shown in FIG. 5. The program line to be 
selected in cases where the non-correlating area ratio between the 
current frame image and the previous frame image is less than 5  
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percent is the depth priority program line P2 if the photographic 
object brightness is normal brightness and is the standard program 
line P1 if the photographic object brightness is low brightness. In 
cases of 5 percent or greater but less than 20%, the standard 
program line P1 is selected regardless of the photographic object 
brightness. Furthermore, in cases of 20 percent or greater, the speed 
priority program line P3 is selected if the photographic object 
brightness is normal brightness and the standard program line P1 is 
selected if the photographic object brightness is low brightness. 
(0037) The intent of using the standard program line P1 in cases of 
less than 5 percent if the photographic object brightness is low 
brightness is that if the depth priority program line P2 were to be 
selected, the exposure time would thus become longer and there 
would be the concern that camera shake could occur, so the intent 
was to maximally prevent this. Furthermore, the intent of using the 
standard program line P1 in cases of 20 percent or greater if the 
photographic object brightness is low brightness is that if the speed 
priority program line P3 were to be selected, there would be cases 
where it would not be possible to set an appropriate aperture value 
and the exposure would be greatly underexposed, so the intent was 
to prevent those cases. 
(0038) Here, photographic images of a photographic object (FIG. 
3A) and non-correlating portion data (FIG. 3B, the portion shown 
in black) are shown for the case of a static state with relatively 
small movement of the photographic object. In FIG. 3 (A), frame 
images are photographed at a predetermined frequency, as shown 
by images 1 through 3, where, for example, the difference between 
images 2 and 1 is taken to obtain the non-correlating portion data 
B1. If the S1 switch is depressed after acquiring image 3, the 
difference between images 3 and 2 is taken to obtain the non-
correlating portion data B2, and if it is determined that the area 
ratio of the non-correlating portion data B2 is less than 5 percent, it 
is deemed that the relative movement between the photographic 
object and the camera is also small and the depth priority program 
line P2 is selected. Thus, setting a greater aperture value than the 
aperture value of the normal operating state (the case where the 
standard program line P1 is selected) provides a better focal depth, 
and although the exposure time becomes slower in proportion to the 
reduced aperture, since the photographic object has less movement 
than in the normal operating state, problems such as difficulty of 
focusing on the photographic object and proneness to camera shake 
do not readily arise. When the switch S2 is depressed in this state, a 
photographic image of the photographic object without blur is 
recorded as shown by image 4. It should be noted that when the 
photographic object brightness is low brightness, the standard 
program line P1 is used, for the reasons described above. 
(0039) The case of a moving object with relatively large movement 
of the photographic object will be described using FIG. 4. FIG. 4 
shows the photographic image of the photographic object (FIG. 4A), 
the non-correlating portion data (FIG. 4B, portion shown in black), 
and the photographic image with stationary program exposure using 
a conventional standard program line P1 (image 1 of FIG. 4C). In 
FIG. 4A, frame images are photographed at a predetermined 
frequency, as shown by images 1 through 2 (the earlier portion is 
not illustrated), and it will be assumed, for example, that the  

difference between images 2 and 1 has been taken to obtain the 
non-correlating portion data B11. When image 2 of FIG. 4A has 
been acquired and the S1 switch is depressed, evaluation of the 
degree of correlation is performed on the non-correlating portion 
data B11 obtained on the basis of the difference between images 2 
and 1 of FIG. 4A. 
(0040) Here, if it is determined that the area ratio of the non-
correlating portion data B11 is 20 percent or greater, it is judged 
that the movement of the photographic object is large and the speed 
priority program line P3 is selected. Thus, when release is 
instructed here, since the speed priority program line P3 is being 
used and a shorter exposure time than normal is set, even if the 
movement of the photographic object is somewhat rapid, blurring 
will not readily occur in the photographic image of the 
photographic object, as shown by image 3 of FIG. 4A. 
(0041) On the other hand, in the case where the area ratio of the 
non-correlating portion data B11 is 20 percent or greater, if release 
is instructed under stationary program exposure of the conventional 
standard program line P1, as shown by image 1 of FIG. 4C, the 
rapid movement of the photographic object causes blurring in the 
photographic image of the photographic object, leading to an 
unclear image. 
(0042) It should be noted that if the area ratio of the non-correlating 
portion data B11 is 5 percent or more but less than 20 percent (if 
the movement of the photographic object corresponds to normal 
operating state), the standard program line P1 will be selected as the 
appropriate program line. 
(0043) FIG. 6 is a flow chart illustrating an example of the 
operation of the digital camera shown in FIG. 1. As shown in FIG. 
6, when photographing mode is selected (#1) with the power supply 
switch (not illustrated) being ON, in step #3, the aperture of the 
diaphragm 51 is controlled to an open state and a preview state is 
entered. 
(0044) In step #5, a photographing operation is performed with a 
predetermined exposure time (charge accumulation time), and when 
the photographing operation is completed, in step #7, data read and 
transfer are carried out. Next, in step #9, computation processing is 
performed for light measurement of photographic object brightness 
(for exposure control), color measurement (for WB control) and 
distance measurement (for AF control), and settings are made on 
the basis of the respective computation results for AE (exposure 
control value), WB (white balance) gain and AF (autofocus) in 
accordance with the standard program line P1 (step #11). 
Subsequently, in step #13, predetermined signal processing, such as 
white balance adjustment and gamma correction, is performed on 
the captured image, after which preview display (moving image 
display) of the frame image is performed on the monitor 10 via the 
video encoder 95. (step #15). 
(0045) Subsequently, in step #17, it is determined if the S1 switch 
is ON or not. If the S1 switch is not ON, processing returns to step 
#5 and steps #5 through #15 are repeated. If the S1 switch is ON in 
step #17, the values of AWB and AF are fixed (locked) (step #19), 
and the previous exposure value Ev and exposure control values 
(aperture value and exposure time), i.e. those obtained immediately 
prior to the S1 switch turning on, are determined (step #21). The 
determination processing for these exposure control values will be  
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discussed later. Furthermore, the image captured immediately prior 
to the S1 switch turning on is statically displayed on the monitor 10. 
(0046) Next, it is determined if the S2 switch (release) is ON or not 
(step #23). If the S2 switch is not ON, it is determined if an ON 
state of the S2 switch had continued for a predetermined period of 
time (step #25). If the duration of the ON state was within the 
predetermined period of time, the current state is maintained, and if 
the predetermined period of time has been exceeded, it is deemed 
that there is no intent to photograph and processing returns to step 
#5. On the other hand, if the S2 switch is ON in step #23, then in 
step #27, the imaging unit 4 is reset and then charge accumulation 
is performed for a set exposure time, after which the accumulated 
charge is transferred (completion of exposure). Namely, imaging 
(main exposure) of the photographic object is performed in the 
imaging unit 4 on the basis of the aperture value (amount of 
opening) of the diaphragm 51 and the exposure time set according 
to the selected program line (step #21). 
(0047) Furthermore, in step #29, reading of image data is 
performed. The read image data is further subjected to 
predetermined signal processing, such as pixel interpolation, color 
balance adjustment, gamma correction and image compression, in 
the analogue signal processing unit 7 and digital image processing 
unit 9 (step #31), and is then stored in the image memory 8. Next, 
the processed image is displayed as a still image on the monitor 10 
(step #33) and is recorded on the memory card 11 by means of the 
memory card driver 96 (step #35). 
(0048) Thereafter, the diaphragm 51 is returned to an open state by 
means of the diaphragm driver 5, and in this state, image 
acquisition is performed. 
(0049) It should be noted that during playback mode, compressed 
data recorded to the memory card 11 is read out via the memory 
card driver 96 to the image compression/decompression unit 94, 
where the data is decompressed and restored to the original image 
data, and is then converted by the video encoder 95 to a video 
signal of supported scan format and is outputted and displayed on 
the monitor 10. Furthermore, the photographing operation is 
terminated by turning the power supply switch 3 off. 
(0050) FIG. 7 is a flow chart explaining the exposure control value 
setting processing (#21) of FIG. 6. As shown in FIG. 7, first, in step 
#41, the current frame image and previous frame image are 
subjected to resolution conversion to reduce the number of pixels, 
after which, in step #43, the difference in level data is obtained for 
corresponding pixels between the two frames to extract the 
interframe non-correlating portion. Next, in step #45, this extracted 
data is compared to a threshold value and data which is at or above 
the threshold value level is extracted as the non-correlating portion, 
after which the ratio of the non-correlating portion area to all the 
detected pixels is found in step #47. 
(0051) Next, in step #49, it is determined if the non-correlating 
portion area ratio is less than 5 percent or not, and if it is less than 5 
percent (YES), then in step #51, it is determined if the photographic 
object brightness is at or above normal brightness or not, and if it is 
at or above normal brightness (YES), the photographic object is 
determined to be in a static state, and in step #53, the depth priority 
program line P2 is selected. In the case of less than normal 
brightness (NO; low brightness) in step #51, the standard program 
line P1 is selected in step #55. 

(0052) Furthermore, if the non-correlating portion area ratio is 5 
percent or more (NO) in step #49, then in step #57, it is determined 
if the non-correlating area ratio is less than 20 percent, and in the 
case of 5 percent or more but less than 20 percent (YES), it is 
deemed that the movement of the photographic object is movement 
within the range of normal settings, and then both in the case of 
normal brightness and low brightness, the standard program line P1 
is selected (step #55). On the other hand, if the non-correlating area 
ratio is 20 percent or greater (NO) in step #57, then it is deemed 
that the photographic object is in a state of greater motion than 
normal, and then in step #59, it is determined whether or not the 
photographic object brightness is normal brightness or greater, and 
if the photographic object brightness is normal brightness or greater 
(YES), then in step #61, the speed priority program line P3 is 
selected. Conversely, in the case that the photographic object 
brightness is less than normal brightness (NO) in step #59, the 
standard program line P1 is selected in step #55 to prevent 
underexposure. 
(0053) Next, in step #63, the exposure control values (aperture 
value and exposure time) are set on the basis of the appropriate 
program line selected according to the magnitude of movement of 
the photographic object (magnitude of area ratio). 
(0054) As indicated above, in case of a photographic object with 
fast movement, it is deemed that there is a high possibility that a 
blurry photograph will be taken with the aperture value and 
exposure time of the normal operating state, so exposure is 
performed at high speed by means of the speed priority program 
line P3; furthermore, in case of a photographic object with slow 
movement, even if exposure is performed at low speed by means of 
the depth priority program line P2, image blur is unlikely to occur, 
and furthermore, since the diaphragm aperture is reduced, the depth 
of field becomes greater, making it easier overall to focus on 
multiple photographic objects, so in either case, optimal exposure 
with low blurring can be implemented. Furthermore, in cases where 
the photographic object brightness is low brightness, the standard 
program line P1 is selected to avoid underexposure, thus making it 
possible to automatically set the appropriate exposure control 
values according to the movement of the photographic object. 
(0055) Although this has not been specifically described, it should 
be noted that in the present embodiment, the non-correlating 
portion area computation unit 974 was configured to compute the 
area of the non-correlating portion and find the ratio of the non-
correlating portion area to all of the detected pixels (the non-
correlating area ratio), but in actuality, it is also possible to compute 
the number of pixels of the non-correlating portion obtained in the 
interframe difference computation means 972, and determine the 
degree of correlation of the images on the basis of this number of 
pixels; furthermore, it is possible to determine the degree of 
correlation of images on the basis of the area (not area ratio) 
corresponding to the number of pixels, or to determine the degree 
of correlation of images on the basis of the area ratio to a 
predetermined area smaller than the total area. 
(0056) Furthermore, in the present embodiment, to determine the 
degree of movement of the photographic object, the difference 
between frames was determined for corresponding pixels, the non-
correlating portion between the frames was extracted, and the ratio 
of the area of the non-correlating portion was found, but conversely,  
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it is possible to extract the correlating portion which does have 
correlation and to determine the ratio of the area of the 
corresponding portion. In this case, a greater ratio of the area of the 
corresponding portion would indicate a photographic object of 
slower (less) movement. 
(0057) Moreover, in the present embodiment, the state of 
movement of the photographic object was discriminated as one of 
three states: a fast (intense) moving state, a normal moving state, 
and a static state with slow (little) movement, and the exposure 
control values were set according to the results of this 
discrimination; however, the invention is not limited to this, and it 
is also possible to discriminate between two states, i.e. a moving 
state and a static state, or to discriminate among four or more 
operating states, and set the control exposure values according to 
the results of such discrimination. In this case, the number of 
program lines provided should corresponds to the number of 
discriminated states. 
(0058) Furthermore, as the method of setting the control exposure 
values for operating states, beside program lines, it is possible to 
prepare coefficients corresponding to the standard program line in a 
storage unit, and determine the control exposure values (exposure 
time and aperture value) by multiplying the normal program line by 
the corresponding coefficient in a multiplication unit according to 
the correlation ratio detection result  
(0059) It should be noted that the present invention, in addition to 
addressing the degree of movement of the photographic object, is 
able as a result to maximally reduce the relative displacement 
between the photographic object and the camera (motion blur). 
(0060)  
(Effect of the invention) As indicate above, according to the 
invention as set forth in Claim 1, it is possible to evaluate the 
degree of correlation of images between captured photographic 
object images and automatically set an appropriate exposure time 
according to the movement of the photographic object on the basis 
of the evaluation results, thus maximally reduce blurring of the 
image of the photographic object. 
(0061) According to the invention as set forth in Claim 2, the 
degree of correlation can be evaluated on the basis of the entire 
photographic object image (i.e. frame image), making it possible to 
increase the precision of the evaluation. 
(0062) Furthermore, according to the invention as set forth in Claim 
3, the state of movement of the photographic object can be 
determined more easily and accurately by detecting the correlating 
portion (or non-correlating portion) between photographic object 
images. Furthermore, since the degree of correlation can in this way 
be evaluated using only the difference in level data, which is pixel 
data, the configuration used for evaluation can be simplified. 
(0063) Moreover, according to the invention as set forth in Claim 4, 
the divergence of individual pixels can be accurately extracted. 
Furthermore, since the degree of correlation is determined on the 
basis of the proportion of the cumulated value to the predetermined 
number of pixels, the extent of movement of the photographic 
object can be obtained more objectively. 
(0064) Moreover, according to the invention as set forth in Claims 
5 and 6, the appropriate exposure time according to the movement 

of the photographic object is automatically set to be shorter when 
the correlation between frame images has been determined to be 
low, thus making it possible to prevent image blur of photographic 
objects that are moving objects. 
(0065) According to the invention as set forth in Claim 7, in cases 
where the photographic object is a more static object than in the 
normal operating state, image blur will not occur, so photography 
can be performed in a state with greater depth of field. 
(0066) According to the invention as set forth in Claim 8, the 
concern of the exposure time becoming longer due to low 
brightness, leading to camera shake, can be maximally eliminated. 
(0067) According to the invention as set forth in Claim 9, the need 
to separately provide a second imaging unit is eliminated, making it 
possible to reduce costs and achieve greater compactness. 
(Brief description of the drawings)  
(FIG. 1) A block diagram illustrating the control configuration of a 
digital camera in an embodiment of the present invention. 
(FIG. 2) A block diagram of the computation of exposure control 
values in the digital camera of FIG. 1. 
(FIG. 3) A is a drawing illustrating image data of a photographic 
object with relatively little movement, and B is a drawing 
illustrating the corresponding interframe non-correlating portion 
data. 
(FIG. 4) A: images 1 and 2, are image data for a photographic 
object with relatively large movement, and image 3 is a drawing 
illustrating the photographic image from the main exposure (in the 
case where program shift is performed on the basis of non-
correlation data); B11 is a drawing illustrating interframe non-
correlating portion data for the image data of images 1 and 2 of A; 
C is a drawing illustrating an image in which image blur has 
occurred, obtained through static program exposure based on a 
standard program line. 
(FIG. 5) Various program lines for exposure value Ev. 
(FIG. 6) A flow chart illustrating the operation of the digital camera 
of FIG. 1. 
(FIG. 7) A flow chart explaining in detail the exposure control 
value setting processing (#8) of FIG. 6. 
(Description of reference symbols) 
1 Digital camera 
2 Camera control unit 
21 Data storage unit 
22 Exposure computation block 
3 Camera operating switch 
4 Imaging unit 
5 Diaphragm driver 
51 Optical diaphragm 
6 Timing generator and sensor drive 
7 Analogue signal processing unit 
8 Image acquisition unit 
9 Digital image processing unit 
97 Non-correlation discrimination block 
971 Resolution conversion unit 
972 Interframe difference computation unit 
973 Threshold value comparison unit 
974 Non-correlating portion area computation unit 
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(FIG. 4) (FIG. 6) 
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(Written amendment of proceedings) 
(Submission date) September 20, 2000 (9/20/2000) 
(Amendment of proceedings 1) 
(Title of document to be amended) Specification 
(Title of section to be amended) Full text 
(Method of amendment) Modification 
(Content of amendment) 
(Document title) Specification 
(Title of the invention) Camera 
(Scope of patent claims)  
(Claim 1) A camera which performs photographing by receiving a 
main exposure instruction and imaging a photographic object in a 
first imaging unit, the camera being characterized in that it 
comprises: a second imaging unit in which a plurality of light 
receiving elements are arrayed and which is capable of imaging at 
least a portion of the photographic object; an exposure control 
means which causes said second imaging unit to perform imaging 
at least two times prior to the main exposure instruction and causes 
the first imaging unit to perform imaging in response to the main 
exposure instruction; an evaluation means which evaluates the 
degree of correlation pertaining to movement of the photographic 
object on the basis of two photographic object images captured by 
the second imaging unit; and an exposure conditions setting means 
which sets the exposure time for the imaging operation performed 
in response to said main exposure instruction in accordance with 
the evaluation results from said evaluation means, wherein said 
exposure conditions setting means sets a shorter exposure time in 
cases where said degree of correlation has been evaluated as being 
low by said evaluation means than in cases where said correlation 
has been evaluated as being high. 
(Claim 2) A camera as set forth in Claim 1, characterized in that it 
comprises a display means for displaying a photographic object 
image captured by said second imaging unit. 
(Claim 3) A camera as set forth in Claim 1 or 2, characterized in 
that said evaluation means comprises an image memory which has 
a capacity corresponding to the light receiving elements of said 
second imaging unit and stores images captured by said second 
imaging unit; a comparison means which compares the difference 
in pixel level between corresponding pixels of the two captured 
images to a predetermined threshold value; and a determination 
means which performs said comparison against a predetermined 
number of pixels and determines said degree of correlation on the 
basis of the proportion of the predetermined number of pixels to the 
number of pixels for which the same comparison results have been 
obtained. 
(Claim 4) A camera as set forth in Claim 3, characterized in that 
said determination means cumulates the number of pixels for which 
said difference in pixel level between corresponding pixels is at or 
above a predetermined threshold value, determines the proportion 
of the cumulated value to said predetermined number of pixels, and 
determines the degree of correlation on the basis of said proportion. 
(Claim 5) A camera which performs photographing by receiving a 
main exposure instruction and imaging a photographic object in a 
first imaging unit, the camera being characterized in that it 
comprises: a second imaging unit in which a plurality of light 
receiving elements are arrayed and which is capable of imaging at 
least a portion of the photographic object; an exposure control 
means which causes said second imaging unit to perform imaging 
at least two times prior to the main exposure instruction and causes 
the first imaging unit to perform imaging in response to the main 
exposure instruction; an evaluation means which evaluates the 

degree of correlation pertaining to movement of the photographic 
object on the basis of two photographic object images captured by 
the second imaging unit; and an exposure conditions setting means 
which sets the exposure time for the imaging operation performed 
in response to said main exposure instruction in accordance with 
the evaluation results from said evaluation means, wherein said 
exposure conditions setting means comprises a standard program 
line for setting an exposure time and aperture value on the basis of 
photographic object brightness, and a speed priority program line 
for setting a shorter exposure time compared to the standard 
program line, wherein the exposure time is set by means of said 
speed priority program line when said degree of correlation has 
been evaluated to be low. 
(Claim 6) A camera which performs photographing by receiving a 
main exposure instruction and imaging a photographic object in a 
first imaging unit, the camera being characterized in that it 
comprises: a second imaging unit in which a plurality of light 
receiving elements are arrayed and which is capable of imaging at 
least a portion of the photographic object; an exposure control 
means which causes said second imaging unit to perform imaging 
at least two times prior to the main exposure instruction and causes 
the first imaging unit to perform imaging in response to the main 
exposure instruction; an evaluation means which evaluates the 
degree of correlation pertaining to movement of the photographic 
object on the basis of two photographic object images captured by 
the second imaging unit; and an exposure conditions setting means 
which sets the exposure time for the imaging operation performed 
in response to said main exposure instruction in accordance with 
the evaluation results from said evaluation means, wherein said 
exposure conditions setting means comprises a standard program 
line for setting an exposure time and aperture value on the basis of 
photographic object brightness, and a depth priority program line 
for setting a larger aperture value compared to the standard program 
line, wherein the aperture value is set by means of said depth 
priority program line when said degree of correlation has been 
evaluated to be high. 
(Claim 7) A camera as set forth in Claim 5 or 6, characterized in 
that said exposure conditions setting means selects said standard 
program line when said photographic object brightness does not 
reach a predetermined level. 
(Claim 8) A camera as set forth in any one of Claims 1 through 8, 
characterized in that said second imaging unit and said first imaging 
unit are one and the same. 
(Detailed description of the invention)  
(0001) 
(Technical field to which the invention belongs) The present 
invention pertains to a camera, such as a digital camera or silver 
halide camera, for photographing photographic objects, and relates 
in particular to the setting of photographing conditions. 
(0002)  
(Prior art) In camera photography, cameras employing a scheme 
whereby the photographer sets the exposure conditions of aperture 
value Av and exposure time (shutter speed) Tv are known in the 
prior art; furthermore, cameras are also known which employ a 
scheme wherein, in order to reduce the photographer’s burden of 
making settings, Av and Tv values are prepared in advance in table 
format (program line) for each exposure value using the relational 
formula Ev = Av + Tv for exposure values Ev corresponding to 
photographic object brightness levels obtained with photometric 
means, allowing the aperture value Av and exposure time Tv to be 
set automatically on the basis of the obtained exposure value Ev.  
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Moreover, in recent years, cameras provided with a plurality of the 
above-described program lines have come to be known. 
(0003)  
(Problem to be solved by the invention) However, when exposure 
conditions are set on the basis of photographic object brightness, 
etc., blur may occur in the photographed image depending on the 
magnitude of movement of the photographic object. Furthermore, 
in cameras provided with a plurality of program lines, there is the 
problem that the photo opportunity may be lost as a result of the 
operation of selecting and switching to an appropriate program line, 
and there is no guarantee that an appropriate program line will be 
selected in cases where the photographic object is a moving object 
or the like, and this can be difficult unless one has a certain degree 
of photography experience. 
(0004) The present invention was made in light of the above, its 
purpose being to provide a digital camera capable of maximally 
reducing relative displacement between the photographic object and 
the camera (motion blur) by automatically setting the appropriate 
exposure conditions according to the movement of the photographic 
object. 
(0005)  
(Means for solving the problem) The present invention is a camera 
which performs photographing by receiving a main exposure 
instruction and imaging a photographic object in a first imaging 
unit, the camera comprising: a second imaging unit in which a 
plurality of light receiving elements are arrayed and which is 
capable of imaging at least a portion of the photographic object; an 
exposure control means which causes said second imaging unit to 
perform imaging at least two times prior to the main exposure 
instruction and causes the first imaging unit to perform imaging in 
response to the main exposure instruction; an evaluation means 
which evaluates the degree of correlation pertaining to movement 
of the photographic object on the basis of two photographic object 
images captured by the second imaging unit; and an exposure 
conditions setting means which sets the exposure time for the 
imaging operation performed in response to said main exposure 
instruction in accordance with the evaluation results from said 
evaluation means, wherein said exposure conditions setting means 
sets a shorter exposure time in cases where said degree of 
correlation has been evaluated as being low by said evaluation 
means than in cases where said correlation has been evaluated as 
being high. 
(0006) By means of this configuration, the degree of correlation 
pertaining to movement of the photographic object is evaluated on 
the basis of two photographic object images captured using a 
second imaging unit capable of repeatedly imaging the 
photographic object or at least a portion thereof. On the basis of 
those evaluation results, an appropriate exposure time (shutter 
speed) is automatically set for the main exposure according to the 
magnitude (speed) of movement of the photographic object, thereby 
maximally reducing blur of the photographic image due to 
movement of the photographic object. Namely, the exposure time is 
automatically set to be shorter when the correlation between 
photographic object images has been evaluated as being low (i.e. 
when there is significant movement of the photographic object), 
thus preventing image blur of the photographed object. This is also 
effective against relative displacement between the photographic 
object and the camera (motion blur). It should be noted that the first 
imaging unit comprises a [solid] state imaging element such as a 
CCD in the case of a digital camera and is photosensitive film in 
the case of a silver halide camera.  
(0007) Furthermore, a display means may be provided for 
displaying the photographic object image captured by said second 
imaging unit; by means of this configuration, the photographic 

object image captured by the second imaging unit is displayed on 
the display means. 
(0008) Furthermore, said evaluation means comprises an image 
memory which has a capacity corresponding to the light receiving 
elements of said second imaging unit and stores images captured by 
said second imaging unit; a comparison means which compares the 
difference in pixel level between corresponding pixels of the two 
captured images to a predetermined threshold value; and a 
determination means which performs said comparison against a 
predetermined number of pixels and determines said degree of 
correlation on the basis of the proportion of the predetermined 
number of pixels to the number of pixels for which the same 
comparison results have been obtained. By means of this 
configuration, if the image memory is of the same number as the 
number of light receiving elements of the second imaging unit, of 
the two photographic object images, the pixel unit difference can be 
obtained in synchronization with the acquisition of the subsequently 
obtained photographic object image, and if the image memory has 
twice the storage capacity, the difference between pixels can be 
obtained after acquiring both photographic object images. 
Furthermore, since the degree of correlation can in this way be 
evaluated using only the difference in level data, which is data of 
the pixels making up the photographic object image, the 
configuration used for evaluation becomes simple. 
(0009) Furthermore, optionally, said determination means 
cumulates the number of pixels for which said difference in pixel 
level between corresponding pixels is at or above a predetermined 
threshold value, determines the proportion of the cumulated value 
to said predetermined number of pixels, and determines the degree 
of correlation on the basis of said proportion. By means of this 
configuration, cumulation is performed on the number of pixels for 
which the pixel level difference is at or above a predetermined 
threshold value, making it possible to accurately extract the 
divergence of individual pixels. Furthermore, since the degree of 
correlation is determined on the basis of the proportion of the 
cumulated value to the predetermined number of pixels, the extent 
of movement of the photographic object can be obtained more 
objectively. 
(0010) Furthermore, in the camera which performs photographing 
by receiving a main exposure instruction and imaging a 
photographic object in a first imaging unit, the camera comprising: 
a second imaging unit in which a plurality of light receiving 
elements are arrayed and which is capable of imaging at least a 
portion of the photographic object; an exposure control means 
which causes said second imaging unit to perform imaging at least 
two times prior to the main exposure instruction and causes the first 
imaging unit to perform imaging in response to the main exposure 
instruction; an evaluation means which evaluates the degree of 
correlation pertaining to movement of the photographic object on 
the basis of two photographic object images captured by the second 
imaging unit; and an exposure conditions setting means which sets 
the exposure time for the imaging operation performed in response 
to said main exposure instruction in accordance with the evaluation 
results from said evaluation means, said exposure conditions setting 
means may comprise a standard program line for setting an 
exposure time and aperture value on the basis of photographic 
object brightness, and a speed priority program line for setting a 
shorter exposure time compared to the standard program line, 
wherein the exposure time is set by means of said speed priority 
program line when said degree of correlation has been evaluated to 
be low. By means of this configuration, an exposure time which 
prevents image blur of the photographed object is automatically set 
by means of the speed priority program line when the degree of 
correlation has been evaluated to be low. 
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(0011) Furthermore, in the camera which performs photographing 
by receiving a main exposure instruction and imaging a 
photographic object in a first imaging unit, the camera comprising: 
a second imaging unit in which a plurality of light receiving 
elements are arrayed and which is capable of imaging at least a 
portion of the photographic object; an exposure control means 
which causes said second imaging unit to perform imaging at least 
two times prior to the main exposure instruction and causes the first 
imaging unit to perform imaging in response to the main exposure 
instruction; an evaluation means which evaluates the degree of 
correlation pertaining to movement of the photographic object on 
the basis of two photographic object images captured by the second 
imaging unit; and an exposure conditions setting means which sets 
the exposure time for the imaging operation performed in response 
to said main exposure instruction in accordance with the evaluation 
results from said evaluation means, said exposure conditions setting 
means may comprise a standard program line for setting an 
exposure time and aperture value on the basis of photographic 
object brightness, and a depth priority program line for setting a 
larger aperture value compared to the standard program line, 
wherein the aperture value is set by means of said depth priority 
program line when said degree of correlation has been evaluated to 
be high. By means of this configuration, in the case of a static 
object, where there is little or no movement of the photographic 
object, there is no concern of image blur occurring, so the depth 
priority program line is selected for setting a larger aperture value 
than the standard program line, thus enabling a greater depth of 
field and allowing focusing on multiple photographic objects within 
the angle of view. 
(0012) Furthermore, said exposure conditions setting means may be 
made to select said standard program line when said photographic 
object brightness does not reach a predetermined level. By means 
of this configuration, the concern of camera shake occurring due to 
longer exposure time because of low brightness is eliminated. 
(0013) Furthermore, it is preferable for one and same unit to be 
used as both the second imaging unit and the first imaging unit, 
thereby eliminating the need to separately provide a second 
imaging unit, which is favorable in terms of cost and compactness. 
(0014)  
(Modes for carrying out the invention) FIG. 1 is a block diagram 
illustrating one embodiment of the control configuration of a digital 
camera to which the camera according to the present invention has 
been applied. In FIG. 1, the digital camera 1 comprises a camera 
control unit (CPU) 2 which controls photographing operations 
according to a photography control program stored in a data storage 
unit 21; an operating switch 3; an imaging unit 4 for capturing a 
photoimage of a photographic object; a diaphragm driver 5 which 
controls the degree of aperture of a diaphragm 51 interposed on the 
optical axis L; a timing generator and sensor driver 6 for exposure 
time and charge transfer control (hereinafter, driver 6); an analogue 
signal processing unit 7; an image memory 8 serving as a working 
memory; a digital image processing unit 9; and a monitor 10 such 
as a liquid crystal display device. The memory card 11 is 
configured to be removably installable in the camera main body 12, 
and has a storage capacity that allows saving image data of multiple 
images. 
(0015) The operating switch 3 comprises a power supply switch, an  

S1 switch which instructs preparation for photographing, and an S2 
switch which instructs release (main exposure). The S1 switch turns 
on when the shutter button is half-depressed, and the S2 switch 
turns on when the shutter button is fully depressed. 
(0016) The imaging unit 4 comprises solid state imaging elements 
(light receiving units) arrayed in a matrix and a charge transfer unit, 
and constitutes a single plate type area sensor in which transparent 
filters for the three primary colors are arranged in pixel units, for 
example in a checkerboard pattern, in front of the light receiving 
surface on which a photoimage of the photographic object is 
formed via a photographic lens 41. 
(0017) The diaphragm driver 5 adjusts the aperture of the 
diaphragm 51 according to the aperture value obtained by the 
camera control unit 2, described later. 
(0018) The driver 6 controls the charge accumulation operation, 
and charge read and transfer operations, etc. of the imaging unit 4 
in accordance with instructions from the camera control unit 2. The 
driver 6, during preview mode (standby mode) before the 
photographing operation, causes a photographing operation to be 
performed every 1/30 (sec), and during release, causes a 
photographing operation to be performed for the exposure time set 
by the camera control unit 2, as described later. 
(0019) The analogue signal processing unit 7 comprises a CDS 
circuit 71, and AGC circuit 72 and an A/D conversion circuit 73, 
and performs predetermined signal processing on analogue image 
signals outputted from the imaging unit 4 and then converts those 
signals to digital signals and outputs the digital signals. That is, the 
CDS circuit 71 reduces reset noise contained in the analogue image 
signal. The AGC circuit 72 performs correction (sensitivity 
correction) of the level of the analogue image signal to normalize 
the signal. The A/D conversion circuit 73 converts the analogue 
image signal normalized by the AGC circuit 72 into a digital image 
signal (hereinafter referred to as frame image data) of a 
predetermined number of bits, for example, 10 bits. 
(0020) The image memory 8 has a storage capacity corresponding 
to at least the number of light receiving elements of the imaging 
unit 4, and is used for temporarily storing and saving frame image 
data outputted from the A/D conversion circuit 73 and frame image 
data which has undergone data processing in the digital image 
processing unit 9. It should be noted that while it is preferable to 
have two frames’ worth of this storage capacity, even with one 
frame’s worth, it is possible to extract the level difference by taking 
the difference between the previously stored first frame and the 
second frame in real time. 
(0021) The digital image processing unit 9 performs various types 
of predetermined signal processing on the frame image data that has 
been saved in the image memory 8. 
(0022) The pixel interpolation unit 91 interpolates image data 
between pixel locations for each of the R, G, B color components to 
increase the resolution. Namely, in the present embodiment, a CCD 
area sensor in which pixels corresponding to the colors R, G, B are 
arranged in a checkerboard pattern is used as the imaging unit 4, so 
the frame image for each color is composed of a set of pixel data of 
pixels arranged discretely and excluding the arrangement locations 
of pixels of the other two colors. Thus, the pixel interpolation unit 
91 generates, by interpolation, the data between the pixel data using 
the pixel data obtained from the pixels. For interpolation of pixel 
data, for example, in the case of the frame image of the G color 
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component, the pixel data making up the frame image is masked 
with a predetermined filter pattern, and then a median (intermediate 
value) filter is used to compute the mean value of the pixel data 
remaining after removing the maximum value and minimum value 
of the pixel data near the location to be interpolated (the four 
surrounding pixels), and this mean value is taken as the pixel data 
for the location in question. Furthermore, for the R and B color 
components, interpolation is performed based on the mean value of 
the four surrounding pixels. The camera control unit 2 saves the 
frame image for each color component after pixel interpolation 
processing again to the image memory 8. 
(0023) The color balance control unit 92 reads interpolated image 
data for each color from the image memory 8 and independently 
performs level correction (gain correction) on the basis of 
adjustment data set by the camera control unit 2 for each color to 
perform R, G, B white balance correction. White balance correction 
involves estimating brightness and color saturation data for portions 
of the photographed object that are supposed to be white, finding 
the G/R ratio and G/B ratio on the basis of the mean RGB values 
for those portions, and using these ratio values as R, B correction 
gain to perform the correction operation. The corrected image data 
is again saved to the image memory 8 by the camera control unit 2. 
(0024) The gamma correction unit 93 non-linearly converts the 
levels of image data read from the image memory 8 for each color 
component using a predetermined gamma characteristic and 
corrects white balance-adjusted image data so as to match the tone 
characteristics of the monitor 10 or other monitor or printer (not 
illustrated) used for external output. The converted image data is 
again saved to the image memory 8 by the camera control unit 2. 
(0025) The image compression/decompression unit 94 performs 
data compression for recording, for example in JPEG format, on the 
gamma-corrected image data read from the image memory 8, and 
performs data decompression of the compressed image data during 
playback. The video encoder 95 performs conversion of image data 
to match the scan format of the monitor 10, for example, NTSC 
format or PAL format. Furthermore, the memory card driver 96 
controls writing and reading of compressed image data to and from 
the memory card 11. 
(0026) FIG. 2 is a block diagram of the computation of exposure 
control values in the digital camera of FIG. 1. In FIG. 2, the non-
correlation discrimination unit 97 is provided within the digital 
image processing unit 9, and comprises a resolution conversion unit 
971, an interframe difference computation unit 972 serving as a 
correlating portion detection means, a threshold value comparison 
unit 973, and a non-correlating portion area computation unit 974 
serving as an area computation means. 
(0027) The resolution conversion unit 971 converts the resolution 
of the current (last) frame image and the previous (before last) 
frame image acquired into image memory 8 during photography 
standby so as to reduce the number of pixels making up the frame 
images in order to reduce correlation processing load. 
(0028) The interframe difference computation unit 972 acquires the 
difference in level data for each corresponding pixel in the current 
frame image and previous frame image with reduced number of 
pixels. In the present embodiment, as the method of computing the 
difference, the level data of the previous frame image is subtracted 
from the level data of the current frame image. 

(0029) The threshold value comparison unit 973 compares the level 
value of the non-correlating portion (differing portion) between the 
frame images for which the difference has been determined to 
predetermined threshold value data, removes the non-correlating 
portion (differing portion) which is at or below a predetermined 
threshold level, and extracts an interframe non-correlating portion 
on the basis of which it is to be determined that the photographic 
object has moved. While various comparison methods are 
conceivable, in the present embodiment, the level data of the 
previous frame image is subtracted from the level data of the 
current frame image, and the subtraction result is used as an object 
of comparison only when such result is a positive value. As other 
methods, cases of a negative value may be used as an object of 
comparison, or both positive and negative values may be used as an 
object of comparison, in which case 1/2 of the obtained number of 
pixels (in the present embodiment, 1/2 of the area, as described 
below) would be used as the object of evaluation. 
(0030) The non-correlating portion area computation unit 974 
computes the area of the non-correlating portion, and finds the ratio 
of the non-correlating portion area to the total detected pixels (non-
correlating area ratio). It should be noted that this is equivalent to 
the ratio of the cumulated value obtained by cumulating the number 
of pixels of the non-correlating portion to the total number of 
detected pixels. 
(0031) The exposure computation block 22, which is provided 
within the camera control unit 2, outputs threshold value data 
according to the exposure level (contrast) of the current frame 
image from the resolution conversion unit 971 to the threshold 
value comparison unit 973, selects an appropriate program line 
from among the plurality of program lines according to the non-
correlating area ratio inputted from the non-correlating portion area 
computation unit 974, and uses the selected program line to set the 
exposure control values (aperture value and exposure time) to be 
used during release. 
(0032) It should be noted that the evaluation means in Claim 1 is 
constituted by the image memory, non-correlation discrimination 
unit 97 and exposure computation block 22. Furthermore, the 
comparison means in Claim 3 is constituted by the interframe 
difference computation unit 972 and threshold value comparison 
unit 973. Moreover, the determination means in Claim 3 is 
constituted by the non-correlating portion area computation unit 
974 and the exposure computation block 22. Furthermore, the 
exposure conditions setting means and exposure control means in 
Claim 1 are constituted by the exposure computation block 22. 
Therefore, the camera control unit 2, in addition to a photography 
control program, comprises a data storage unit 21 which stores a 
plurality of program lines (in the present embodiment, P1 through 
P3), and the exposure computation block 22. The plurality of 
program lines each comprises a preset relationship between 
exposure time and aperture value in correspondence to 
photographic object brightness. 
(0033) Here, the program line selection processing will be 
described in detail. The following Table 1 illustrates program lines 
to be selected (used) according to the non-correlating area ratio 
output (output of area ratio of the moving photographic object 
portion), etc. 
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(0034)  
(Table 1) 

AE program used based on correlated area output 
Non-correlated area 
ratio 

Photographic object 
brightness conditions 

Selected program characteristics 
Depth priority 

program 
Standard program Speed priority program 

Less than 5% Normal brightness 
photographic object 



Low brightness 
photographic object 



5% or greater Normal brightness 
photographic object 



Low brightness 
photographic object 



20% or greater Normal brightness 
photographic object 



Low brightness 
photographic object 



(0035) In Table 1, as the plurality of program lines, a standard 
program line P1, a focal depth priority program line P2 which 
reduces the diaphragm aperture compared to the standard program 
line P1, and a speed priority program line P3 which sets a shorter 
exposure time compared to the standard program line P1, are 
provided in advance, as shown in FIG. 5. The program line to be 
selected in cases where the non-correlating area ratio between the 
current frame image and the previous frame image is less than 5 
percent is the depth priority program line P2 if the photographic 
object brightness is normal brightness and is the standard program 
line P1 if the photographic object brightness is low brightness. In 
cases of 5 percent or greater but less than 20%, the standard 
program line P1 is selected regardless of the photographic object 
brightness. Furthermore, in cases of 20 percent or greater, the speed 
priority program line P3 is selected if the photographic object 
brightness is normal brightness and the standard program line P1 is 
selected if the photographic object brightness is low brightness. 
(0036) The intent of using the standard program line P1 in cases of 
less than 5 percent if the photographic object brightness is low 
brightness is that if the depth priority program line P2 were to be 
selected, the exposure time would thus become longer and there 
would be the concern that camera shake could occur, so the intent 
was to maximally prevent this. Furthermore, the intent of using the 
standard program line P1 in cases of 20 percent or greater if the 
photographic object brightness is low brightness is that if the speed 
priority program line P3 were to be selected, there would be cases 
where it would not be possible to set an appropriate aperture value 
and the exposure would be greatly underexposed, so the intent was 
to prevent those cases 
(0037) Here, photographic images of a photographic object (FIG. 
3A) and non-correlating portion data (FIG. 3B, the portion shown 
in black) are shown for the case of a static state with relatively 
small movement of the photographic object. In FIG. 3 (A), frame 
images are photographed at a predetermined frequency, as shown 
by images 1 through 3, where, for example, the difference between 
images 2 and 1 is taken to obtain the non-correlating portion data 
B1. If the S1 switch is depressed after acquiring image 3, the 
difference between images 3 and 2 is taken to obtain the non-
correlating portion data B2, and if it is determined that the area 

ratio of the non-correlating portion data B2 is less than 5 percent, it 
is deemed that the relative movement between the photographic 
object and the camera is also small and the depth priority program 
line P2 is selected. Thus, setting a greater aperture value than the 
aperture value of the normal operating state (the case where the 
standard program line P1 is selected) provides a better focal depth, 
and although the exposure time becomes slower in proportion to the 
reduced aperture, since the photographic object has less movement 
than in the normal operating state, problems such as difficulty of 
focusing on the photographic object and proneness to camera shake 
do not readily arise. When the switch S2 is depressed in this state, a 
photographic image of the photographic object without blur is 
recorded as shown by image 4. It should be noted that when the 
photographic object brightness is low brightness, the standard 
program line P1 is used, for the reasons described above. 
(0038) The case of a moving object with relatively large movement 
of the photographic object will be described using FIG. 4. FIG. 4 
shows the photographic image of the photographic object (FIG. 4A), 
the non-correlating portion data (FIG. 4B, portion shown in black), 
and the photographic image with stationary program exposure using 
a conventional standard program line P1 (image of FIG. 4C). In 
FIG. 4A, frame images are photographed at a predetermined 
frequency, as shown by images 1 through 2 (the earlier portion is 
not illustrated), and it will be assumed, for example, that the 
difference between images 2 and 1 has been taken to obtain the 
non-correlating portion data B11. When image 2 of FIG. 4A has 
been acquired and the S1 switch is depressed, evaluation of the 
degree of correlation is performed on the non-correlating portion 
data B11 obtained on the basis of the difference between images 2 
and 1 of FIG. 4A. 
(0039) Here, if it is determined that the area ratio of the non-
correlating portion data B11 is 20 percent or greater, it is judged 
that the movement of the photographic object is large and the speed 
priority program line P3 is selected. Thus, when release is 
instructed here, since the speed priority program line P3 is being 
used and a shorter exposure time than normal is set, even if the 
movement of the photographic object is somewhat rapid, blurring 
will not readily occur in the photographic image of the 
photographic object, as shown by image 3 of FIG. 4A. 
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(0040) On the other hand, in the case where the area ratio of the 
non-correlating portion data B11 is 20 percent or greater, if release 
is instructed under stationary program exposure of the conventional 
standard program line P1, as shown by the image of FIG. 4C, the 
rapid movement of the photographic object causes blurring in the 
photographic image of the photographic object, leading to an 
unclear image. 
(0041) It should be noted that if the area ratio of the non-correlating 
portion data B11 is 5 percent or more but less than 20 percent (if 
the movement of the photographic object corresponds to normal 
operating state), the standard program line P1 will be selected as the 
appropriate program line. 
(0042) FIG. 6 is a flow chart illustrating an example of the 
operation of the digital camera shown in FIG. 1. As shown in FIG. 
6, when photographing mode is selected (#1) with the power supply 
switch (not illustrated) being ON, in step #3, the aperture of the 
diaphragm 51 is controlled to an open state and a preview state is 
entered. 
(0043) In step #5, a photographing operation is performed with a 
predetermined exposure time (charge accumulation time), and when 
the photographing operation is completed, in step #7, data read and 
transfer are carried out. Next, in step #9, computation processing is 
performed for light measurement of photographic object brightness 
(for exposure control), color measurement (for WB control) and 
distance measurement (for AF control), and settings are made on 
the basis of the respective computation results for AE (exposure 
control value), WB (white balance) gain and AF (autofocus) in 
accordance with the standard program line P1 (step #11). 
Subsequently, in step #13, predetermined signal processing, such as 
white balance adjustment and gamma correction, is performed on 
the captured image, after which preview display (moving image 
display) of the frame image is performed on the monitor 10 via the 
video encoder 95. (step #15). 
(0044) Subsequently, in step #17, it is determined if the S1 switch 
is ON or not. If the S1 switch is not ON, processing returns to step 
#5 and steps #5 through #15 are repeated. If the S1 switch is ON in 
step #17, the values of AWB and AF are fixed (locked) (step #19), 
and the previous exposure value Ev and exposure control values 
(aperture value and exposure time), i.e. those obtained immediately 
prior to the S1 switch turning on, are determined (step #21). The 
determination processing for these exposure control values will be 
discussed later. Furthermore, the image captured immediately prior 
to the S1 switch turning on is statically displayed on the monitor 10. 
(0045) Next, it is determined if the S2 switch (release) is ON or not 
(step #23). If the S2 switch is not ON, it is determined if an ON 
state of the S1 switch had continued for a predetermined period of 
time (step #25). If the duration of the ON state was within the 
predetermined period of time, the current state is maintained, and if 
the predetermined period of time has been exceeded, it is deemed 
that there is no intent to photograph and processing returns to step 
#5. On the other hand, if the S2 switch is ON in step #23, then in 
step #27, the imaging unit 4 is reset and then charge accumulation 
is performed for a set exposure time, after which the accumulated 
charge is transferred (completion of exposure). Namely, imaging 

(main exposure) of the photographic object is performed in the 
imaging unit 4 on the basis of the aperture value (amount of 
opening) of the diaphragm 51 and the exposure time set according 
to the selected program line (step #21). 
(0046) Furthermore, in step #29, reading of image data is 
performed. The read image data is further subjected to 
predetermined signal processing, such as pixel interpolation, color 
balance adjustment, gamma correction and image compression, in 
the analogue signal processing unit 7 and digital image processing 
unit 9 (step #31), and is then stored in the image memory 8. Next, 
the processed image is displayed as a still image on the monitor 10 
(step #33) and is recorded on the memory card 11 by means of the 
memory card driver 96 (step #35). 
(0047) Thereafter, the diaphragm 51 is returned to an open state by 
means of the diaphragm driver 5, and in this state, image 
acquisition is performed. 
(0048) It should be noted that during playback mode, compressed 
data recorded to the memory card 11 is read out via the memory 
card driver 96 to the image compression/decompression unit 94, 
where the data is decompressed and restored to the original image 
data, and is then converted by the video encoder 95 to a video 
signal of supported scan format and is outputted and displayed on 
the monitor 10. Furthermore, the photographing operation is 
terminated by turning the power supply switch 3 off. 
(0049) FIG. 7 is a flow chart explaining the exposure control value 
setting processing (#21) of FIG. 6. As shown in FIG. 7, first, in step 
#41, the current frame image and previous frame image are 
subjected to resolution conversion to reduce the number of pixels, 
after which, in step #43, the difference in level data is obtained for 
corresponding pixels between the two frames to extract the 
interframe non-correlating portion. Next, in step #45, this extracted 
data is compared to a threshold value and data which is at or above 
the threshold value level is extracted as the non-correlating portion, 
after which the ratio of the non-correlating portion area to all the 
detected pixels is found in step #47. 
(0050) Next, in step #49, it is determined if the non-correlating 
portion area ratio is less than 5 percent or not, and if it is less than 5 
percent (YES), then in step #51, it is determined if the photographic 
object brightness is at or above normal brightness or not, and if it is 
at or above normal brightness (YES), the photographic object is 
determined to be in a static state, and in step #53, the depth priority 
program line P2 is selected. In the case of less than normal 
brightness (NO; low brightness) in step #51, the standard program 
line P1 is selected in step #55. 
(0051) Furthermore, if the non-correlating portion area ratio is 5 
percent or more (NO) in step #49, then in step #57, it is determined 
if the non-correlating area ratio is less than 20 percent, and in the 
case of 5 percent or more but less than 20 percent (YES), it is 
deemed that the movement of the photographic object is movement 
within the range of normal settings, and then both in the case of 
normal brightness and low brightness, the standard program line P1 
is selected (step #55). On the other hand, if the non-correlating area 
ratio is 20 percent or greater (NO) in step #57, then it is deemed  
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that the photographic object is in a state of greater motion than 
normal, and then in step #59, it is determined whether or not the 
photographic object brightness is normal brightness or greater, and 
if the photographic object brightness is normal brightness or greater 
(YES), then in step #61, the speed priority program line P3 is 
selected. Conversely, in the case that the photographic object 
brightness is less than normal brightness (NO) in step #59, the 
standard program line P1 is selected in step #55 to prevent 
underexposure. 
(0052) Next, in step #63, the exposure control values (aperture 
value and exposure time) are set on the basis of the appropriate 
program line selected according to the magnitude of movement of 
the photographic object (magnitude of area ratio). 
(0053) As indicated above, in case of a photographic object with 
fast movement, it is deemed that there is a high possibility that a 
blurry photograph will be taken with the aperture value and 
exposure time of the normal operating state, so exposure is 
performed at high speed by means of the speed priority program 
line P3; furthermore, in case of a photographic object with slow 
movement, even if exposure is performed at low speed by means of 
the depth priority program line P2, image blur is unlikely to occur, 
and furthermore, since the diaphragm aperture is reduced, the depth 
of field becomes greater, making it easier overall to focus on 
multiple photographic objects, so in either case, optimal exposure 
with low blurring can be implemented. Furthermore, in cases where 
the photographic object brightness is low brightness, the standard 
program line P1 is selected to avoid underexposure, thus making it 
possible to automatically set the appropriate exposure control 
values according to the movement of the photographic object. 
(0054) Although this has not been specifically described, it should 
be noted that in the present embodiment, the non-correlating 
portion area computation unit 974 was configured to compute the 
area of the non-correlating portion and find the ratio of the non-
correlating portion area to all of the detected pixels (the non-
correlating area ratio), but in actuality, it is also possible to compute 
the number of pixels of the non-correlating portion obtained in the 
interframe difference computation means 972, and determine the 
degree of correlation of the images on the basis of this number of 
pixels; furthermore, it is possible to determine the degree of 
correlation of images on the basis of the area (not area ratio) 
corresponding to the number of pixels, or to determine the degree 
of correlation of images on the basis of the area ratio to a 
predetermined area smaller than the total area. 
(0055) Furthermore, in the present embodiment, to determine the 
degree of movement of the photographic object, the difference 
between frames was determined for corresponding pixels, the non-
correlating portion between the frames was extracted, and the ratio 
of the area of the non-correlating portion was found, but conversely, 
it is possible to extract the correlating portion which does have 
correlation and to determine the ratio of the area of the 
corresponding portion. In this case, a greater ratio of the area of the 
corresponding portion would indicate a photographic object of 
slower (less) movement. 
(0056) Moreover, in the present embodiment, the state of 
movement of the photographic object was discriminated as one of 
three states: a fast (intense) moving state, a normal moving state, 
and a static state with slow (little) movement, and the exposure 
control values were set according to the results of this 
discrimination; however, the invention is not limited to this, and it 
is also possible to discriminate between two states, i.e. a moving 

state and a static state, or to discriminate among four or more 
operating states, and set the control exposure values according to 
the results of such discrimination. In this case, the number of 
program lines provided should corresponds to the number of 
discriminated states. 
(0057) Furthermore, as the method of setting the control exposure 
values for operating states, beside program lines, it is possible to 
prepare coefficients corresponding to the standard program line in a 
storage unit, and determine the control exposure values (exposure 
time and aperture value) by multiplying the normal program line by 
the corresponding coefficient in a multiplication unit according to 
the correlation ratio detection result  
(0058) It should be noted that the present invention, in addition to 
addressing the degree of movement of the photographic object, is 
able as a result to maximally reduce the relative displacement 
between the photographic object and the camera (motion blur). 
(0059)  
(Effect of the invention) As indicate above, according to the 
invention as set forth in Claim 1, it is possible to evaluate the 
degree of correlation of images between captured photographic 
object images and automatically set an appropriate exposure time 
according to the movement of the photographic object on the basis 
of the evaluation results, thus maximally reduce blurring of the 
image of the photographic object; in particular, when it has been 
determined that the correlation between frame images is low, the 
appropriate exposure time according to the movement of the 
photographic object is automatically set to be shorter, thus making 
it possible to prevent image blur of photographic objects that are 
moving objects. 
(0060) According to the invention as set forth in Claim 2, the 
photographic object image captured by the second imaging unit can 
be displayed on a display means. 
(0061) According to the invention as set forth in Claim 3, the state 
of movement of the photographic object can be determined more 
easily and accurately by detecting the correlating portion (or non-
correlating portion) between photographic object images. 
Furthermore, since the degree of correlation can in this way be 
evaluated using only the difference in level data, which is pixel data, 
the configuration used for evaluation can be simplified. 
(0062) According to the invention as set forth in Claim 4, the 
divergence of individual pixels can be accurately extracted. 
Furthermore, since the degree of correlation is determined on the 
basis of the proportion of the cumulated value to the predetermined 
number of pixels, the extent of movement of the photographic 
object can be obtained more objectively. 
(0063) According to the invention as set forth in Claim 5, an 
exposure time which prevents image blur of the photographed 
object is automatically set by means of the speed priority program 
line when the degree of correlation has been evaluated to be low, 
thus making it possible to prevent image blur of photographic 
objects that are moving objects. 
(0064) According to the invention as set forth in Claim 6, in the 
case of a static object, where there is little or no movement of the 
photographic object, there is no concern of image blur occurring, so 
the depth priority program line is selected for setting a larger 
aperture value than the standard program line, thus enabling a 
greater depth of field and allowing focusing on multiple 
photographic objects within the angle of view. 
(0065) According to the invention as set forth in Claim 7, the 
concern of the exposure time becoming longer due to low 
brightness, leading to camera shake, can be maximally eliminated. 
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(0066) According to the invention as set forth in Claim 8, the need 
to separately provide a second imaging unit is eliminated, making it 
possible to reduce costs and achieve greater compactness. 
(Brief description of the drawings)  
(FIG. 1) A block diagram illustrating the control configuration of a 
digital camera in an embodiment of the present invention. 
(FIG. 2) A block diagram of the computation of exposure control 
values in the digital camera of FIG. 1. 
(FIG. 3) A is a drawing illustrating image data of a photographic 
object with relatively little movement, and B is a drawing 
illustrating the corresponding interframe non-correlating portion 
data. 
(FIG. 4) A: images 1 and 2, are image data for a photographic 
object with relatively large movement, and image 3 is a drawing 
illustrating the photographic image from the main exposure (in the 
case where program shift is performed on the basis of non-
correlation data); B11 is a drawing illustrating interframe non-
correlating portion data for the image data of images 1 and 2 of A; 
C is a drawing illustrating an image in which image blur has 
occurred, obtained through static program exposure based on a 
standard program line. 
(FIG. 5) Various program lines for exposure value Ev. 

(FIG. 6) A flow chart illustrating the operation of the digital camera 
of FIG. 1. 
(FIG. 7) A flow chart explaining in detail the exposure control 
value setting processing (#8) of FIG. 6. 
(Description of reference symbols) 
1 Digital camera 
2 Camera control unit 
21 Data storage unit 
22 Exposure computation block 
3 Camera operating switch 
4 Imaging unit 
5 Diaphragm driver 
51 Optical diaphragm 
6 Timing generator and sensor drive 
7 Analogue signal processing unit 
8 Image acquisition unit 
9 Digital image processing unit 
97 Non-correlation discrimination block 
971 Resolution conversion unit 
972 Interframe difference computation unit 
973 Threshold value comparison unit 
974 Non-correlating portion area computation unit 
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