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DIGITAL CAMERA AND IMAGE 
COMBINATION DEVICE 

TECHNICAL FIELD 

0001. The present invention relates to a digital camera that 
combines images that have been photographed by multiple 
exposure, and to an image combination device that combines 
a plurality of photographic images. 

BACKGROUND OF THE INVENTION 

0002. A digital camera of the following type is known 
from Patent Reference #1. When creating a single image by 
Superimposing a plurality of images that have been captured 
by multiple exposure, addition averaging processing is per 
formed by, after having added together the image data for 
each shot, dividing the result by the number of shots. 
0003. Furthermore, with the digital camera of Patent Ref 
erence #1, a multiple exposure photographic image is created 
by Superimposing a plurality of images, this multiple expo 
Sure photographic image is stored, and unnecessary original 
images are deleted. 
0004 Yet further, a technique of obtaining a multiple pho 
tography image in which a plurality of photographic images 
are superimposed is known from Patent Reference #2. 
0005 Patent Reference #1: Japanese Laid-Open Patent 
Publication 2003-69888. 
0006 Patent Reference #2: Japanese Laid-Open Patent 
Publication 2003-298925. 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
0007. With the digital camera of Patent Reference #1, 
when creating a single image by Superimposing a plurality of 
images that have been captured by multiple exposure, addi 
tion averaging processing is performed by, after having added 
together the image data for each shot, dividing the result by 
the number of shots; but when the number of images that are 
to be Superimposed increases, there has been a possibility that 
the data overflows before division. Moreover, since the plu 
rality of image data that have been captured by multiple 
exposure are added together just as they are, the problem has 
arisen that there is a possibility of over exposure occurring. 
0008 Furthermore, with the digital camera of Patent Ref 
erence #1, it is not possible to refer to the original images, 
since only the multiple exposure photographic image is 
stored. 
0009. In Patent Reference #2 it is disclosed, when obtain 
ing a multiple photography image, to replace the background 
portions of images for which photography has been com 
pleted into a through image that is displayed upon a monitor. 
It is not possible to verify the beneficial effect of Superimpo 
sition for the entire area of the image from the image dis 
played upon the monitor in which the background of the 
image is replaced. 

Means for Solving the Problems 
0010. According to the 1st aspect of the present invention, 
a digital camera comprises: a storage unit that stores a plu 
rality of images captured by an image sensor when a multiple 
exposure photographic mode is set; a gain impartation unit 
that imparts, to the plurality of captured images, gains based 
upon a number of shots of multiple exposure photography and 
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determined so that a Sum of the gains equals unity; and a 
combination unit that creates a multiple exposure photo 
graphic image by combining the plurality of images, after the 
gains have been imparted by the gain impartation unit. 
0011. According to the 2nd aspect of the present invention, 
in the digital camera according to the 1st aspect, it is preferred 
that the combination unit, when the captured images are being 
stored in the storage unit after the gains have been imparted, 
reads out and combines the plurality of images from the 
storage unit, and, when the captured images are being stored 
in the storage unit without the gains having been imparted, 
imparts the gains to the plurality of images that have been 
readout from the storage unit, and then combines the plurality 
of images. 
0012. According to the 3rd aspect of the present invention, 
in the digital camera according to the 1st or the 2nd aspect, it 
is preferred that: there is further provided an interrupt com 
mand unit that interrupts image capture before image capture 
of the number of shots for multiple exposure photography is 
completed; when image capture has been interrupted by the 
interrupt command unit before image capture of the number 
of shots for multiple exposure photography is completed, the 
gain impartation unit imparts, to the plurality of captured 
images, the gains based upon a number of shots that have been 
captured up to a point of interruption, and determined so that 
a sum of the gains equals unity; and the combination unit 
combines the plurality of images that have been captured up 
to the point of interruption, to create a multiple exposure 
photographic image. 
0013. According to the 4th aspect of the present invention, 
in the digital camera according to any one of the 1st through 
3rd aspects, it is preferred that: there is further provided a 
changeover unit that changes over between effectiveness or 
ineffectiveness of gain impartation by the gain impartation 
unit; and when gain impartation is made effective by the 
changeover unit, the gain impartation unit imparts the gains to 
the plurality of images that have been captured. 
0014. According to the 5th aspect of the present invention, 
in the digital camera according to any one of the 1st through 
4th aspects, it is preferred that there is further provided an 
image processing unit that executes various types of image 
processing upon the multiple exposure photographic image 
created by the combination unit. 
0015. According to the 6th aspect of the present invention, 
a digital camera comprises: a storage unit that stores a plu 
rality of images captured by an image sensor when a multiple 
exposure photographic mode is set; a combination unit that 
creates a multiple exposure photographic image by combin 
ing the plurality of images stored in the storage unit; and a 
recording control unit that, when performing processing to 
record a multiple exposure photographic image that has been 
combined by the combination unit upon a recording medium, 
also records original images before combination that are 
stored in the storage unit upon the recording medium along 
with the multiple exposure photographic image. 
0016. According to the 7th aspect of the present invention, 
in the digital camera according to the 6th aspect, it is preferred 
that there is further provided a recording selection unit that, 
when performing processing to record a multiple exposure 
photographic image upon the recording medium, selects a 
first recording mode in which only the multiple exposure 
photographic image is recorded or a second recording mode 
in which the multiple exposure photographic image and origi 
nal images are recorded. 
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0017. According to the 8th aspect of the present invention, 
in the digital camera according to the 7th aspect, it is preferred 
that: there is further provided a gain impartation unit that 
imparts, to the plurality of captured images, gains based upon 
a number of shots of multiple exposure photography and 
determined so that a sum of the gains equals unity; and the 
combination unit creates the multiple exposure photographic 
image by combining the plurality of images, after the gains 
have been imparted by the gain impartation unit. 
0018. According to the 9th aspect of the present invention, 
in the digital camera according to the 8th aspect, it is preferred 
that there is further provided a combination selection unit 
that, for combination of images by the combination unit, 
selects a first combination mode in which, after impartation of 
the gains by the gain impartation unit, the plurality of images 
are combined and a multiple exposure photographic image is 
created, or a second combination mode in which, without the 
gains being imparted by the gain impartation unit, the plural 
ity of images are combined and a multiple exposure photo 
graphic image is created. 
0019. According to the 10th aspect of the present inven 

tion, in the digital camera according to the 9th aspect, it is 
preferred that, when the second recording mode has been 
selected by the recording selection unit: the combination unit 
creates the multiple exposure photographic image by com 
bining the plurality of images after the gains have been 
imparted to the original images by the gain impartation unit, 
even though the second combination mode is selected by the 
combination selection unit; and the recording control unit 
records the original images to which no gains have been 
imparted upon the recording medium, along with the multiple 
exposure photographic image. 
0020. According to the 11th aspect of the present inven 

tion, in the digital camera according to the 6th aspect, it is 
preferred that: there is further provided a gain impartation 
unit that imparts, to the plurality of captured images, gains 
based upon a number of shots of multiple exposure photog 
raphy and determined so that a sum of the gains equals unity; 
and the combination unit creates the multiple exposure pho 
tographic image by combining the plurality of images after 
the gains have been imparted thereto by the gain impartation 
unit. 
0021. According to the 12th aspect of the present inven 

tion, in the digital camera according to the 11th aspect, it is 
preferred that there is further provided a combination selec 
tion unit that, for combination of images by the combination 
unit, selects a first combination mode in which, after impar 
tation of the gains by the gain impartation unit, the plurality of 
images are combined and a multiple exposure photographic 
image is created, or a second combination mode in which, 
without the gains being imparted by the gain impartation unit, 
the plurality of images are combined and a multiple exposure 
photographic image is created. 
0022. According to the 13th aspect of the present inven 

tion, an image combination device comprises: an image com 
bination unit that obtains an image in which a first image and 
a second image are Superimposed; an auxiliary image com 
bination unit that, before the image combination unit starts 
Superimposition of images, Superimposes a first auxiliary 
image that is created based upon data of the first image and in 
which an amount of data is less than that of the first image, and 
a second auxiliary image that is created based upon data of the 
second image and in which an amount of data is less than that 
of the second image, to obtain an auxiliary image that corre 
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sponds to the image obtained by the image combination unit 
after Superimposition; and a display unit that displays the 
auxiliary image after Superimposition by the auxiliary image 
combination unit. 
0023. According to the 14th aspect of the present inven 
tion, in the image combination device according to the 13st 
aspect, it is preferred that the display unit displays the first 
auxiliary image, the second auxiliary image, and the auxiliary 
image after Superimposition within the same screen. 
0024. According to the 15th aspect of the present inven 
tion, in the image combination device according to the 13th or 
14th aspect, it is preferred that: the first auxiliary image is a 
thumbnail image that is comprised within a data file in which 
the first image is recorded; and the second auxiliary image is 
a thumbnail image that is comprised within a data file in 
which the second image is recorded. 
0025. According to the 16th aspect of the present inven 
tion, in the image combination device according to any one of 
the 13th through 15th aspects, it is preferred that: there is 
further provided a Superimposition ratio setting unit that sets 
a Superimposition ratio when the image combination unit is 
Superimposing images; and the auxiliary image combination 
unit Superimposes the first auxiliary image and the second 
auxiliary image using the Superimposition ratio set by the 
Superimposition ratio setting unit. 
0026. According to the 17th aspect of the present inven 
tion, in the image combination device according to any one of 
the 13th through 16th aspects, it is preferred that the image 
combination unit starts Superimposition of images, in corre 
spondence to a start command after the auxiliary image com 
bination unit has obtained the auxiliary image after Superim 
position. 
0027. According to the 18th aspect of the present inven 
tion, in the image combination device according to the 17th 
aspect, it is preferred that the image combination unit starts 
recording of the image after Superimposition, in correspon 
dence to a start command after the image combination unit 
has obtained the image after Superimposition. 
0028. According to the 19th aspect of the present inven 
tion, in the image combination device according to the 18th 
aspect, it is preferred that a recording format of the image 
after Superimposition is an image recording format that is set 
in a digital camera. 
0029. According to the 20th aspect of the present inven 
tion, in the image combination device according to any one of 
the 13th through 19th aspects, it is preferred that the images 
that are Superimposed by the image combination unit are 
recorded as RAW data. 
0030. According to the 21st aspect of the present inven 
tion, a digital camera, comprises an image combination 
device according to any one of the 13th through 20th aspects. 
0031. The above described storage unit may be replaced 
by a storage means. 
0032. The above described gain impartation unit may be 
replaced by again impartation means. 
0033. The above described combination unit may be 
replaced by a combination means. 
0034. The above described interrupt command unit may 
be replaced by an interrupt command means. 
0035. The above described changeover unit may be 
replaced by a changeover means. 
0036. The above described image processing unit may be 
replaced by an image processing means. 
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0037. The above described recording control unit may be 
replaced by a recording control means. 
0038. The above described recording selection unit may 
be replaced by a recording selection means. 
0039. The above described combination selection unit 
may be replaced by a combination selection means. 
0040. The above described image combination unit may 
be replaced by an image combination means. 
0041. The above described auxiliary image combination 
unit may be replaced by an auxiliary image combination 
CaS. 

0042. The above described display unit may be replaced 
by a display means. 
0043. The above described superimposition ratio setting 
unit may be replaced by a Superimposition ratio setting 
CaS. 

ADVANTAGEOUSEFFECT OF THE INVENTION 

0044 According to the present invention, it is arranged to 
create the multiple exposure photographic image by combin 
ing the plurality of captured images, after gains based upon 
the number of shots of multiple exposure photography and 
determined so that their Sum equals unity have been imparted 
to this plurality of images. Due to this, it is possible to avoid 
the data overflowing partway through the combination pro 
cess. Moreover, it is possible to prevent over-exposure occur 
ring during combination, and it is possible to obtain a multiple 
exposure photographic image with an appropriate exposure. 
0045. Furthermore, according to another aspect of the 
invention, it is possible to refer to the original images, since it 
is arranged to store the original images along with the mul 
tiple exposure photographic image. 
0046. Furthermore, according to another aspect of the 
invention, it is possible immediately to verify the beneficial 
effect of Superimposition over the entire area of the images, 
since it is arranged, before the image combination means 
starts its Superimposition of a first image and a second image, 
to Superimpose a first auxiliary image in which the amount of 
data is Smaller, and a second auxiliary image in which the 
amount of data is Smaller, and to display the auxiliary image 
after this Superimposition. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0047 FIG. 1 is a block diagram showing the structure of an 
embodiment of a digital camera; 
0048 FIG. 2 is a figure showing a concrete example of a 
multiple exposure setting screen in this first embodiment; 
0049 FIG. 3 is a figure showing a concrete example of 
RAW data that is stored in an image memory, in this first 
embodiment; 
0050 FIG. 4 is a flow chart showing the flow of processing 
in this digital camera; 
0051 FIG. 5 is a figure showing a concrete example of a 
multiple exposure setting screen in a second embodiment; 
0052 FIG. 6 is a figure showing a concrete example of 
RAW data that is stored in an image memory, in this second 
embodiment; 
0053 FIG. 7 is a figure showing the structure of an elec 
tronic camera according to a third embodiment; 
0054 FIG. 8 is a figure showing an example of an initial 
screen that is displayed in an image combination mode; 
0055 FIG. 9 is a figure showing an example of an image 
selection screen; 
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0056 FIG. 10 is a figure showing an example of an image 
combination screen; 
0057 FIG. 11 is a figure showing an example of this image 
combination screen; 
0.058 FIG. 12 is a figure showing an example of this image 
combination screen when the gains have been changed; and 
0059 FIG. 13 is a figure showing an example of this image 
combination screen when the gains have been changed. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0060. In the following, preferred embodiments for imple 
menting the present invention will be explained. 

Embodiment One 

0061 FIG. 1 is a block diagram showing the structure of an 
embodiment of a digital camera that is a first embodiment of 
the present invention. This digital camera 100 includes: a 
photographic lens 1; an image sensor 2 such as a CCD or a 
like: an A/D conversion circuit 3 that converts the analog 
signal outputted from the image sensor 2 into a digital signal; 
a timing generator (TG) that Supplies a timing signal to the 
image sensor 2; an image memory (semiconductor memory) 
5 that temporarily stores a plurality of images that have been 
captured; an image processing circuit 6 that performs various 
types of image processing as will be described hereinafter, a 
compression circuit 7 that converts the image data that has 
been processed by the image processing circuit 6 to an image 
format such as JPEG or the like; a display circuit 8 that 
performs display processing for displaying images that have 
been captured upon a display device such as a TFT or the like: 
a memory 10 that temporarily stores the image data that has 
been compressed by the compression circuit 7; a removable 
recording medium 11 Such as a memory card or the like for 
copying and storing image data that has been stored in the 
memory 10; a CPU 12 that controls the digital camera 102 
sic; and an input device 13 including a release button that is 
actuated by the user and various types of setting button and 
the like. 
0062. It should be understood that, apart from the above 
described image display function, a menu is displayed upon 
the display device 9 for changing various types of setting 
value of the digital camera 100; and, by actuating the input 
device 13 according to this menu that has been displayed, the 
user is able to change the settings of the digital camera 100. 
0063. With this digital camera 100, when the release but 
ton is depressed by the user, photography is performed at an 
aperture and a shutter speed that are set according to the 
luminance of the photographic Subject, and electric charges 
corresponding to an image of the photographic Subject are 
accumulated upon the image sensor 2. These electric charges 
accumulated by the image sensor 2 are converted into a digital 
signal by the A/D conversion circuit 3, and the image data 
generated before various types of image processing are per 
formed thereupon, in other words the RAW data, is stored in 
the image memory 5. It should be understood that the image 
memory 5 is a buffer memory, and is capable of storing the 
RAW data for a plurality of images. 
0064 Having read in the RAW data stored in the image 
memory 5, the image processing circuit 6 performs known 
image processing Such as interpolation, color temperature 
correction, and tone correction and the like thereupon, and 
also performs automatic gain correction that will be described 
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hereinafter, and combination of the images. Thereafter com 
pression conversion is performed by the compression circuit 
7 upon the image data according to a predetermined compres 
sion format, for example the JPEG format, and then the data 
is stored in the memory 10. The image data that has been 
stored in the memory 10 is copied and stored upon the record 
ing medium 11 automatically, or according to a command 
from the user. Furthermore, the image data that has been 
image processed by the image processing circuit 6 is Sub 
jected to display processing by the display circuit 8, and is 
then displayed upon the display device 9. 
0065. The digital camera 100 according to this first 
embodiment is capable of image capture by multiple expo 
Sure, and, when the multiple exposure photographic mode is 
set, images consisting of a number of shots (a number of 
frames) set in advance by the user are captured according to 
this multiple exposure photographic mode. When the mul 
tiple exposure photographic mode is commanded by the user, 
the multiple exposure setting screen shown in FIG. 2 is dis 
played upon the display device 9. On this multiple exposure 
setting screen, first the number of shots to be captured by 
multiple exposure is set by being inputted in a number of 
shots input field 2a. It is arranged for it to be possible to set 
this number of shots as desired within a predetermined range, 
for example from two shots to ten shots. Furthermore, at the 
same time the user sets whether or not automatic gain correc 
tion is to be performed, as will be described hereinafter. 
Whether or not automatic gain correction is to be performed 
is set by selecting one of “no' (not performed) and “yes” 
(performed) for automatic gain correction in an automatic 
gain correction setting field 2b. It should be understood that, 
if the number of shots is not set in the number of shots input 
field 2a, then it is Supposed that image capture by multiple 
exposure is not to be performed. 
0066. In the multiple exposure photographic mode in 
which the number of shots formultiple exposure photography 
has been set by the user, images of shots are captured at an 
exposure value that has been set while depressing the release 
switch, until photography of the number of shots that has been 
set has been performed. And the image data for each shot, in 
other words the RAW data, is stored in the image memory 5. 
For example, if the number of shots is set to five, then as 
shown in FIG. 3, the RAW data for the images 1 through 5 of 
five shots is stored in the image memory 5. 
0067. The image processing circuit 6 combines all of the 
RAW data that is stored in the image memory 5 by addition. 
At this time, if automatic gain correction has been set to 'no' 
on the multiple exposure setting screen shown in FIG. 2, then 
all of the RAW data that is stored in the image memory 5 is 
combined in order by addition. In other words, since each set 
of RAW data that has been stored in the memory 5 is digital 
data that has been obtained by converting the electric charges 
outputted from the various pixels (picture elements) of the 
image sensor 2 into digital form, accordingly it is possible to 
combine them by adding together the pixel data items for the 
same position in the image. Thus, after for example having 
added image #1 to image #2 (image #1+image #2), image #3 
is further added to the result of this addition, and it is possible 
to combine all the images by thus adding them in order. 
0068. However, when the RAW data that is stored in the 
memory 5 in this manner is combined just as it is, there is a 
fear that over-exposure may occur, which is undesirable. 
Thus, in order to avoid this, it is necessary to set the exposure 
value to an under-exposure level corresponding to the number 
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of shots that are to be performed during multiple exposure: for 
example, if a multiple exposure of five shots is to be per 
formed, then it is necessary to calculate and set the appropri 
ate exposure value according to the following Equation (1): 

Appropriate exposure value=Log(1/5); Log(2)=2.3 (1) 

0069. Due to this it is understood that, when a multiple 
exposure of five shots is to be performed, then it will be 
Suitable to perform image capture after having set the expo 
Sure in advance to 2.3 stops under. 
0070 However, when performing photography by mul 
tiple exposure in this manner, the task of calculating the 
appropriate exposure each time according to the number of 
shots of multiple exposure that are to be taken becomes 
troublesome, and this is not desirable. Thus, in the first 
embodiment, if automatic gain correction is set to 'yes' on 
the multiple exposure setting screen shown in FIG. 2, the 
frames of RAW data that are stored in the image memory 5 are 
combined by adding together the pixel data for the same 
positions in the images after having reduced the gain thereof 
digitally in advance. For example, in the case of performing a 
multiple exposure of five shots, the five frames of RAW data 
that are stored in the image memory 5 are added together after 
having performed automatic gain setting according to the 
following Equation (2) in advance, in other words after hav 
ing reduced the gain: 

(0071. The variables K1 through K5 in Equation (2) denote 
the digital gains for each of the images, and they are set so that 
their sum is unity. For example by dividing 1 into proportions 
according to the number of shots, like 
K1 =K2=K3-K4=K5–0.2, and by multiplying each image by 
the result, it is possible to reduce all of the images by the same 
digital gain. Furthermore, by setting K1>K2>K3>K4>K5, 
the images become darker the later the RAW data has been 
captured, so that it becomes possible to display them so that 
the image fades out; while, by setting K1<K2<K3<K4<K5, 
the images become brighter the later the RAW data has been 
captured, so that it becomes possible to display them so that 
the image fades in. 
0072 By combining the frames of RAW data that have 
been captured by multiple exposure by adding them together 
after having reduced their gains by multiplying them by gains 
of which the sum is unity, it is possible to prevent over 
exposure during the combination, and it is possible to obtain 
a multiple exposure photographic image having an appropri 
ate exposure. Furthermore if, in the method of combining the 
RAW data stored in the image memory 5 described above just 
as it is, the number of shots captured by multiple exposure that 
has been set in advance is large, then there is a possibility that 
the data overflows partway through adding together the RAW 
data; but, according to the present invention, it also becomes 
possible to avoid this problem, since the addition is performed 
after having reduced the gains in advance. 
0073 Moreover, in this first embodiment, processing as 
described hereinafter is performed so as to make it possible to 
obtain a multiple exposure photographic image with an 
adequate exposure, even if the multiple exposure has been 
interrupted partway through. It should be understood that this 
case of the multiple exposure being interrupted partway 
through is considered to be, for example, any one of the 
following cases: (A) when interruption of the multiple expo 
Sure has been commanded by the user, according to actuation 
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of the input device 13; (B) when a function is provided for 
turning the power supply OFF automatically when the digital 
camera 100 has not been actuated during a predetermined 
time period that is determined in advance, and actuation has 
not been performed during this predetermined time period so 
that the power supply has thus been turned OFF automati 
cally; and (C) when the power Supply for the digital camera 
100 has been turned OFF due to actuation of the input device 
13 by the user; and these are controlled by the CPU 12. 
0074. If, due to any one of (A) through (C) described 
above, the image processing circuit 6 has decided that the 
multiple exposure has been interrupted partway through, then 
combination is performed according to Equation (2) based 
upon the number of shots of RAW data that were captured at 
the time of interruption. For example if the number of shots to 
be captured by multiple exposure is set to eight, so that the 
combination is to be performed, if no interruption occurs, by 
performing automatic gain Stetting based upon Equation (2) 
by setting the digital gains so that the total of K1 through K8 
for the eight shots of RAW data that have been captured 
becomes unity, then, if the multiple exposure has been inter 
rupted at the time point that images for five shots have been 
captured, combination of the RAW data for the five shots that 
have been captured is performed by performing automatic 
gain setting based upon Equation (2), by setting the digital 
gains so that the total of K1 through K5 becomes unity. By 
doing this, it is possible to obtain a multiple exposure photo 
graphic image with an adequate exposure, even if the multiple 
exposure is interrupted partway through. 
0075 FIG. 4 is a flow chart showing the flow of processing 
in this digital camera 100 of the first embodiment. This pro 
cessing shown in FIG. 4 is executed by the CPU 12 as a 
program that is started when the power Supply of this digital 
camera is turned ON. In a step S10, a decision is made as to 
whether or not the release button has been depressed by the 
user. If it is decided that the release button has been depressed 
by the user, the flow of control proceeds to a step S20. In this 
step S20, capture of an image of the photographic Subject by 
the image sensor 2 via the photographic lens 1 is performed. 
At this time, if the exposure condition is the automatic expo 
Sure photographic mode, then an appropriate exposure value 
is set according to the luminance of the photographic Subject. 
Then the flow of control proceeds to a step S30. In this step 
S30, the electric charge accumulated by the image sensor 2 is 
converted into a digital signal by the A/D conversion circuit 3 
into RAW data, that is stored in the image memory 5. 
0076. After this the flow of control proceeds to a step S40, 
in which it is decided whether the multiple exposure photo 
graphic mode is being commanded by the user upon the 
multiple exposure setting screen shown in FIG. 2, in other 
words whether a number of shots for image capture by mul 
tiple exposure is set. If image capture by multiple exposure is 
not being commanded, then the flow of control is transferred 
to a step S100 that will be described hereinafter. On the other 
hand, if the multiple exposure mode is being commanded, 
then the flow of control proceeds to a step S50. In this step 
S50, a decision is made as to whether or not image capture has 
been completed of the number of shots for image capture by 
multiple exposure that has been set by the user in advance. If 
it is decided that image capture of this number of shots for 
image capture by multiple exposure has been completed, then 
the flow of control proceeds to a step S70. 
0077 On the other hand, if it is decided that image capture 
of this number of shots for image capture by multiple expo 
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sure has not been completed, then the flow of control proceeds 
to a step S60. In this step S60, it is decided whether or not, for 
any one of the reasons (A) through (C) described above, the 
multiple exposure has been interrupted partway through. If it 
is decided that the multiple exposure has not been interrupted, 
then the flow of control returns to the step S10 and depression 
of the release switch is awaited. And, when the release switch 
is depressed, the processing described above is repeated. On 
the other hand, if it is decided that the multiple exposure has 
been interrupted, then the flow of control proceeds to the step 
STO. 

0078. In the step S70, a decision is made as to whether or 
not automatic gain correction is set by the user to 'yes' upon 
the multiple exposure setting screen shown in FIG. 2. If it is 
decided that the automatic gain correction is being setto 'no'. 
then the flow of control is transferred to a step S90. On the 
other hand, if it is decided that the automatic gain correction 
is set to “yes”, then the flow of control proceeds to a step S80. 
and after, based upon Equation (2) described above, the image 
processing circuit 6 has reduced the gains of the RAW data for 
the images stored in the image memory 5, then the flow of 
control proceeds to the step S90. It should be understood that 
since, as described above, the gains Kare set based upon the 
number of shots, accordingly, in the case of interruption, 
instead of using the gains that have been determined in 
advance and that are determined according to the number of 
shots, gains are used that are determined based upon the 
number of shots that have actually been photographed. 
0079. In the step S90 the image processing circuit com 
bines the RAW data that are stored in the image memory 5, or 
the RAW data after reduction of gain in the step S80, by 
adding them together, and then the flow of control proceeds to 
a step S100. In this step S100, known image processing such 
as interpolation, color temperature correction, tone correc 
tion, and the like is performed, and then the flow of control 
proceeds to a step S110. In this step S110, the image obtained 
by combination by the image processing circuit 6 is Subjected 
to compression conversion in a predetermined compression 
format by the compression circuit 7, and is stored in the 
memory 10. And the image data that has been stored in the 
memory 10 is copied to the recording medium 11 and is 
stored, either automatically or according to a command from 
the user. Furthermore, the image that has been obtained by 
combination by the image processing circuit 6 is displayed 
upon the display device 9 by the display circuit 8. 
0080. Thereafter the flow of control proceeds to the step 
S120, and a decision is made as to whether or not the power 
supply to the digital camera 100 has been turned OFF. If it is 
decided that the power supply has not been turned OFF, then 
the flow of control returns to the step S10 and the processing 
is repeated. On the other hand, if it is decided that the power 
supply has been turned OFF, then this processing is termi 
nated. 

I0081. According to the first embodiment as explained 
above, the following beneficial operational effects may be 
obtained. 

I0082 (1) When the automatic gain correction has been set 
to “yes” by the user, it is arranged to combine the RAW data 
for the images stored in the image memory 5 by adding 
together the pixel data for the same positions in the image, 
after having reduced the gains thereof digitally in advance. 
Due to this, it is possible to prevent over-exposure occurring 
during the combination, and it is possible to obtain a multiple 
exposure photographic image with an adequate exposure. 
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Furthermore, it is possible to avoid overflow of the data part 
way through the addition of the RAW data. 
0083 (2) It was arranged to reduce the gains of the RAW 
data for the images that have been captured by multiple expo 
Sure by multiplication by digital gains of which the Sum 
equals unity. Due to this, for example, it is possible to reduce 
the gains according to digital gains that have been calculated 
by proportional division of the sum of unity by the number of 
shots of which images have been captured by multiple expo 
Sure; and, provided that each of the shots is captured with an 
exposure value that is adequate, then it is possible to obtain a 
multiple exposure photographic image with an appropriate 
exposure according to the number of shots captured by mul 
tiple exposure. 
0084 (3) It was arranged, if it has been decided that the 
multiple exposure has been interrupted partway through, to 
calculate the digital gains according to the number of shots for 
which images have been captured up till the moment of inter 
ruption, and to combine the image data by multiplication of 
the RAW data for the plurality of shots of which images have 
been captured by these digital gains. Due to this, it is possible 
to obtain a multiple exposure photographic image with an 
adequate exposure, even if the multiple exposure has been 
interrupted partway through. 
0085 (4) It is arranged for the user to be able to set the 
automatic gain setting in advance to “yes” or 'no'. Due to 
this, it becomes possible to perform image capture of an 
appropriate multiple exposure photographic image in which 
the image capture conditions for the photographic Subject are 
taken into account. 

Variant Embodiment #1 

I0086. The following variations may also be employed. 
0087 (1) In the embodiment described above a case was 
explained, by way of example, in which, if the automatic gain 
setting is set to “yes”, then, after the RAW data is temporarily 
stored in the image memory 5, the image processing circuit 6 
reads in this RAW data that has been stored in the image 
memory 5, and combines them while performing automatic 
gain setting. However, the present invention is not limited by 
this feature; it would also be acceptable to arrange to store the 
RAW data in the image memory 5, after the automatic gain 
setting has been performed. It should be understood that, if 
the multiple exposure has been interrupted partway through, 
then, after this interruption, it is necessary to perform the 
automatic gain setting for a second time, based upon the 
number of shots that have actually been photographed. 
0088 (2) In the embodiment described above, an example 
has been explained in which, after the RAW data has been 
combined, image processing such as interpolation, color tem 
perature correction, tone correction, and the like is performed 
upon the image data after combination. However, the present 
invention is not limited by this feature; it would also be 
acceptable to perform the combination after having per 
formed various types of image processing if, as a result of 
performing Such image processing upon the RAW data, data 
is obtained that can be combined by adding together the pixel 
data in the same position upon the images. 
0089 (3) Although, in the embodiment described above, 
an example was explained in which the image processing 
circuit 6, the compression circuit 7, and the display circuit 8 
are mounted to the digital camera 8, the present invention is 
not limited by this feature; it would also be acceptable to 
arrange to provide the functions that were implemented by the 
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image processing circuit 6, the compression circuit 7, and the 
display circuit 8 by an external device, for example a personal 
computer or the like. In this case, the RAW data that has been 
captured by the image sensor 2 would be subjected to various 
types of processing after having been copied to the personal 
computer via a memory card or an interface cable. 

Embodiment Two 

0090. In a second embodiment a structure is employed in 
which it is possible, in addition to the multiple exposure 
photographic image that has been obtained by combination, 
also to store the original images that were used in this com 
bination for the multiple exposure photographic image upon 
the recording medium. 
0091. With the digital camera according to this second 
embodiment, when the multiple exposure photographic mode 
is commanded, the multiple exposure setting screen shown in 
FIG. 5 is displayed upon the display device 9. The following 
three items may be set upon this multiple exposure setting 
SCC 

0092 (a) In the same manner as in the case of the first 
embodiment, the number of shots for image capture by mul 
tiple exposure is set by being inputted in a number of shots 
input field 2a. It is arranged for it to be possible to set this 
number of shots as desired within a predetermined range, for 
example between two shots and ten shots. 
0093 (b) In the same manner as in the case of the first 
embodiment, whether or not to perform automatic gain cor 
rection is set. Whether or not to perform automatic gain 
correction is set by selecting one or the other of 'no' (inef 
fective) and “yes” (effective) for automatic gain correction in 
an automatic gain correction field 2b. It should be understood 
that, if no number of shots is set in the number of shots input 
field 2a, then it is presumed that image capture by multiple 
exposure is not to be performed. 
0094 (c) Whether or not to perform storage of the original 
images that have been used for combination for the multiple 
exposure photographic image is set. It is arranged to perform 
this setting by selection of either “keep” or “do not keep' for 
the original images in an original images storage/non-storage 
field 2C. 
(0095. In this second embodiment, if “do not keep” is 
selected for the original images, then, when the multiple 
exposure photography is completed and this multiple expo 
Sure photographic image is recorded upon the recording 
medium 11, only the multiple exposure photographic image 
is stored upon the recording medium 11. On the other hand, if 
“keep' is selected for the original images, then, when the 
multiple exposure photography is completed and this mul 
tiple exposure photographic image is recorded upon the 
recording medium 11, along with the multiple exposure pho 
tographic image, also the original images are stored upon the 
recording medium 11. 
(0096. It should be understood that the case in which “yes” 
(effective) is set for the automatic gain correction is termed 
the first combination mode, while the case in which “no' 
(ineffective) is set for the automatic gain correction is termed 
the second combination mode. Furthermore, the case in 
which “do not keep' is selected for the original images is 
termed the first recording mode, while the case in which 
“keep' is selected for the original images is termed the second 
recording mode. 
0097. The flow of processing performed by the digital 
camera according to this second embodiment is also the same 
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as that shown in the flow chart of FIG. 4. Apart from the step 
S110, the explanation of the other processing will be omitted, 
since it is the same as in the case of the first embodiment. In 
the step S110 of FIG. 4, the CPU 12 performs compression 
upon the above described combined image (the multiple 
exposure photographic image), stores the combined image 
after compression conversion upon the recording medium 11, 
and displays the combined image upon the display device 9. 
If "keep' is set for the original images, then, when storing the 
combined image upon the recording medium 11, the CPU 12 
further also stores the original images together therewith. It 
would be acceptable for these original images that are 
recorded upon the recording medium 11 to be the images 
whose gains have been reduced; or it would also be acceptable 
for them to be the RAW data before reduction of gain was 
performed. Moreover, it would be acceptable to store a plu 
rality of original images without setting any relationship 
between them and the combined image; or it would be accept 
able to store the combined image and the plurality of original 
images in a manner Such that it is possible to recognize that 
they are a single group of images. 
0098. According to the second embodiment that has been 
explained above, the following beneficial operational effects 
may be obtained. 
0099 (1) If “keep' for the original images has been set by 
the user, then, as shown by way of example in FIG. 6, it is 
arranged to record, upon the recording medium, both the 
RAW data for these images that has been stored in the image 
memory 5, and the combined image data that has been stored 
in the image memory 5 by combining them while reducing 
their gain digitally in advance. Due to this, it becomes pos 
sible to refer to the original images. 
0100 (2) It is arranged for it to be possible for the user to 
set either “keep” or “do not keep' for the digital images in 
advance. Due to this, according to requirements, the original 
images may not be recorded upon the recording medium 
along with the combined image, so that the recording capacity 
of the recording medium is not indiscriminately consumed. 

Variant Embodiment #2 

0101 The following variation may also be employed. 
0102 (1) It would also be acceptable, if “keep” for the 
original images has been set, forcibly to set the automatic gain 
correction to 'yes', and to store the original images without 
any gain reduction in the recording medium. By doing this, it 
is possible to refer to the combined image and to the original 
images in the same exposure State. 

Embodiment Three 

0103) In a third embodiment, it is arranged to be able, 
before the electronic camera combines the main images, for 
the user to be able to check the state of exposure for the entire 
area of the image after combination. 
0104 FIG. 7 is a figure showing the structure of an elec 
tronic camera according to this third embodiment of the 
present invention. In FIG. 7, an image of the photographic 
Subject is imaged upon the image capturing Surface of an 
image sensor 2 by a photographic lens 1. The image sensor 2 
captures this image of the photographic Subject, and outputs 
the resulting image capture signal to an A/D conversion cir 
cuit 3. The A/D conversion circuit 3 converts this analog 
image signal that has been inputted from the image sensor 2 
into a digital image signal, and outputs the digital data after 
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this conversion to an image memory 5. A timing generator 
(TG) 4 Supplies a timing signal to the image sensor 2. 
0105. The image memory 5 is a memory that temporarily 
stores the image data after digital conversion and image data 
after addition as will be described hereinafter. The memory 
capacity of this image memory 5 is such as to ensure that it is 
sufficient to be capable of storing the data for a plurality of 
photographic images. An image processing circuit 6A per 
forms various types of image processing upon the image data 
that is stored in the image memory 5, Such as interpolation 
processing, color temperature processing, tone correction 
processing, resolution conversion processing, and the like. 
And again circuit 7A applies again to the image data that is 
stored in the image memory 5 (i.e. multiplies the pixels 
thereof). The value for this gain is set to the gain circuit 7A by 
again setting circuit 9A. 
010.6 An addition circuit 8A performs frame addition (i.e. 
addition for corresponding pixels) upon the image data for the 
plurality of frames that have been multiplied by the gain 
circuit 7A, and outputs the image data after this addition to the 
image memory 5. A compression circuit 11A performs com 
pression processing upon the image data upon which image 
processing has been performed by the image processing cir 
cuit 6A, by a method such as JPEG or the like. And a display 
circuit 10A generates a display signal that is required for 
replay display of the photographic image upon a display 
device 13A. 
0107 The display device 13A may, for example, consist of 
a TFT liquid crystal panel, and it performs replay display of 
an image according to the display signal generated by the 
display circuit 10A. Apart from images, this display device 
13A is adapted also to display an actuation menu. This actua 
tion menu is used when performing various types of settings 
for the electronic camera. The display circuit 10A performs 
generation of a display signal that is required for displaying 
this actuation menu. 
0108. A memory 14 is a memory that temporarily stores 
the image data that has been Subjected to compression pro 
cessing by the compression circuit 11A. A recording medium 
15 consists of a memory card that can be fitted to the elec 
tronic camera and removed therefrom. This electronic camera 
is made so as, in a photographic mode, to be capable of storing 
the image data that is stored in the memory 14 upon a record 
ing medium 15, and, in a replay mode and in an image com 
bination mode, to be capable of reading out the image data 
that is stored upon the recording medium 15 into the memory 
14. The electronic camera is endowed with this photographic 
mode in which it performs photography of a photographic 
Subject, with this replay mode in which it displays a photo 
graphic image upon the display device 13A, and with this 
image combination mode in which it combines photographic 
images. 
0109) A CPU 12A performs control of the various blocks 
that make up this electronic camera, as will be explained 
hereinafter. It should be understood that it is supposed that the 
gain circuit 7A, the gain setting circuit 9A, an addition circuit 
8A, the image processing circuit 6A, the compression circuit 
11A, and the display circuit 10A are particularly termed 
image processing blocks. Actuation members 16 include a 
mode changeover switch that will be described hereinafter, a 
confirm key, and a pointing device such as a cruciform key or 
the like, and, according to various types of actuation, they 
generate actuation signals that are sent to the CPU 12A. The 
mode changeover Switch is a Switch for changing over 
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between the photographic mode, the replay mode, the image 
combination mode, and the like. 

The Photographic Mode 

0110. Upon depression actuation of a release button (not 
shown in the figures) of this electronic camera, that has been 
actuated with the mode changeover Switch so as to be 
changed over to the photographic mode, along with an aper 
ture (not shown in the figures) of the photographic lens 1 
being driven to a predetermined aperture value, a shutter (also 
not shown in the figures) is driven to open. Due to this, an 
image of the photographic Subject is focused upon the image 
capture Surface of the image sensor 2. The electronic camera 
ends this exposure by driving the shutter (not shown in the 
figures) to close, so that an exposure time period correspond 
ing to the exposure conditions is obtained. 
0111. The electric charges that have been accumulated 
during this exposure by the image sensor 2 are sequentially 
read out from the image sensor 2, and, after having been A/D 
converted, are stored as image data in the image memory 5. 
The image data at this time point is termed RAW data, and is 
the data before it has been subjected to image processing. 
0112 Predetermined image processing and compression 
processing are performed upon this RAW data, and the pho 
tographic image data after this compression processing are 
recorded upon the recording medium 15 via the memory 14. 
Furthermore, the photographic image is replay displayed 
upon the display device 13a according to a display signal that 
is generated using the image data after image processing. It 
should be understood that it is also made possible to record 
the photographic image data as the RAW data just as it is. 
0113. The electronic camera records the image data that 
has been photographed as image data files. In an image data 
file, there are included the photographic image (termed the 
main image), and a reduced image (a thumbnail image) of 
160x120 pixels obtained by reducing the data size (i.e. the 
number of pixels) from the main image. This thumbnail 
image is created using the data for the main image. Here, the 
recording format of the main image data may be divided, for 
example, into the following four levels, according to the 
presence or absence of image processing, and according to 
differences in the compression ratio during the compression 
processing. This electronic camera changes over the record 
ing format for the main image data, according to the data 
recording format that is selected during photography. The 
selection of the data recording format may be performed, for 
example, with the actuation menu described above. 
0114 (1) The image data is recorded without being sub 
jected to image processing "RAW'. 
0115 (2) The image data after predetermined image pro 
cessing is recorded in the non-compressed format RGB 
TIFF “TIFF. 

0116 (3) The image data after predetermined image pro 
cessing is recorded at a compression ratio of 1/5 “FINE’. 
0117 (4) The image data after predetermined image pro 
cessing is recorded at a compression ratio of 1/10 “NOR 
MAL. 

0118 Generally (1) described above provides a high pic 
ture quality, whereas (4) described above provides a low 
picture quality. The compression processing in (3) and (4) 
described above is performed in the JPEG format. It should be 
understood that the predetermined image processing is color 
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temperature adjustment processing or the like. In this third 
embodiment, (1) is selected as the recording format for the 
main image data. 

The Image Combination Mode 
0119. This electronic camera, that has been actuated with 
the mode changeover Switch so as to be changed over to the 
image combination mode, combines two images (termed the 
first image and the second image) that are recorded upon the 
recording medium 15 by Superimposition. In this image com 
bination processing. {1. image selection}, {2. gain setting, 
{3. combination, and {4. Storage are performed in order. 
FIG. 8 is a figure showing an example of an initial screen that 
is displayed upon the display device 13A in this image com 
bination mode. 

1. Image Selection 

0.120. When, in the state in which the initial screen of FIG. 
3 is being displayed upon the display device 13A, an actuation 
signal is inputted from the cruciform key that constitutes the 
actuation member 16 to select “Image #1 that corresponds to 
the first image, and furthermore an actuation signal is inputted 
from the confirm key so as to indicate confirmation of this 
selection, then the CPU 12A displays the image selection 
screen shown in FIG.9 upon the display device 13A, instead 
of the initial screen. In FIG.9, six thumbnail images that have 
been read out from six respective data files that are recorded 
upon the recording medium 15 are displayed, three in each of 
two rows. And, when an actuation signal is inputted from the 
cruciform key to select the image at the upper center (a night 
scene of buildings), and moreoveran actuation signalis input 
ted from the confirm key that indicates that this selection has 
been confirmed, then, along with taking this image as the first 
image, the CPU 12A displays the image combination screen 
shown in FIG. 10 upon the display device 13A, instead of the 
image selection screen that is currently being displayed. It 
should be understood that, apart from the six thumbnail 
images that are currently being displayed upon this image 
selection screen, for other thumbnail images as well, it is 
arranged for it to be possible to read out and display the image 
data files that are newly recorded upon the recording medium 
15 by actuation of the cruciform key. 
I0121. In FIG. 10: as “Image #1, a thumbnail image is 
displayed that corresponds to the first image; and, as "Pre 
View', a thumbnail image is displayed that is the same as that 
for the first image. When an actuation signal is inputted from 
the cruciform key that constitutes the actuation member 16 to 
select “Image #2 that corresponds to the second image, and 
furthermore an actuation signal is inputted from the confirm 
key so as to indicate confirmation of this selection, then the 
CPU 12A displays an image selection screen like that of FIG. 
9 for a second time upon the display device 13A, instead of 
the display screen of FIG. 10 that is currently being displayed. 
And, when an actuation signal is inputted from the cruciform 
key to select the image at the lower right (the Moon), and 
moreover an actuation signal is inputted from the confirm key 
that indicates that this selection has been confirmed, then, 
along with taking this image as the second image, the CPU 
12A displays the image combination screen shown in FIG. 11 
upon the display device 13A, instead of the image selection 
screen that is currently being displayed. 
I0122. In FIG. 11: as “Image #1, a thumbnail image is 
displayed that corresponds to the first image; as “Image #2. 
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a thumbnail image is displayed that corresponds to the second 
image; and, as “Preview', a thumbnail image is displayed that 
is a combination of the two thumbnail images that correspond 
to the first image and to the second image. 

2. Gain Setting 

0123. When an actuation signal is inputted from the cru 
ciform key that constitutes the actuation member 16 to select 
the gain "Gain #1' that corresponds to the first image, and an 
actuation signal is inputted to increase or decrease this gain, 
then the CPU 12A, along with changing the set value for the 
gain for the first image from its initial value of “1.0 to a value 
that corresponds to this actuation signal, also sends data that 
indicates the value of the gain after it has thus been changed 
to the gain setting circuit 9A. And, by the gain setting circuit 
9A setting this set value for the gain after it has been changed 
to the gain circuit 7A, the thumbnail image that corresponds 
to the first image is replayed and displayed upon the display 
device 13A with the gain after it has been changed being 
applied. 
0124. In the same manner, when an actuation signal is 
inputted from the cruciform key that constitutes the actuation 
member 16 to select the gain "Gain #2 that corresponds to 
the second image, and an actuation signal is inputted to 
increase or decrease this gain, then the CPU 12A, along with 
changing the set value for the gain for the second image from 
its initial value of “1.0 to a value that corresponds to this 
actuation signal, also sends data that indicates the value of the 
gain after it has thus been changed to the gain setting circuit 
9A. And, by the gain setting circuit 9A setting this set value 
for the gain after it has been changed to the gain circuit 7A, the 
thumbnail image that corresponds to the second image is 
replayed and displayed upon the display device 13A with the 
gain after it has been changed being applied. 
0.125 FIG. 12 is a figure showing an example of the image 
combination screen when, respectively, the set value of the 
gain for the first image has been changed to “0.7”, and the set 
value of the gain for the second image has been changed to 
“1.3”. In FIG. 12, the exposure for the first image (the night 
scene with buildings) is adjusted to the low side by changing 
its gain to be less than 1, while the exposure for the second 
image (the Moon) is adjusted to the high side by changing its 
gain to be greater than 1. 
0126 FIG. 13 is a figure showing an example of the image 
combination screen when, respectively, the set value of the 
gain for the first image has been left the same at “1.0, and the 
set value of the gain for the second image has been changed to 
“0.3”. In FIG. 13, by the gain for the second image (the Moon) 
being changed to be less than 1, its exposure is adjusted to the 
low side. 

0127. The combination of the two thumbnail images cor 
responding to the first image and the second image is per 
formed by the addition circuit 8A described above. This addi 
tion circuit 8A adds together the corresponding pixels for the 
thumbnail image corresponding to the first image, with its 
gain applied, and for the thumbnail image corresponding to 
the second image, with its gain applied. The thumbnail image 
after addition (i.e. after combination) is displayed in real time 
as “Preview” in FIGS. 11 through 13. 

3. Combination 

0128. When, in the state in which an image combination 
screen such as that of FIG. 11 through FIG. 13 is being 
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displayed upon the display device 13A, an actuation signal is 
inputted from the cruciform key that constitutes the actuation 
member 16 to select "Combine', and furthermore an actua 
tion signal is inputted from the confirm key so as to indicate 
confirmation of this selection, then the CPU 12A starts com 
bining the main image that corresponds to the first image and 
the main image that corresponds to the second image. 
I0129. The CPU 12A reads out the respective data for these 
two main images from the recording medium 15, and stores 
this main image data that has thus been read out in the image 
memory 5. And the gain circuit 7A applies the respective 
gains that have been set (i.e. the values that are displayed upon 
the image combination screen shown in FIG. 11 through FIG. 
13) to the main image that corresponds to the first image and 
to the main image that corresponds to the second image. 
Moreover, the addition circuit 8A adds together the corre 
sponding pixels for the main image that corresponds to the 
first image, with its gain applied, and for the main image that 
corresponds to the second image, with its gain applied. And 
the data for the main image after addition (i.e. after combi 
nation) is stored in the image memory 5 as the combined 
image data. 

4. Storage 

0.130. When, in the state in which an image combination 
screen such as that of FIG. 11 through FIG. 13 is being 
displayed upon the display device 13A, after the combination 
processing described in {3} above, an actuation signal is 
inputted from the cruciform key that constitutes the actuation 
member 16 to select “Store', and furthermore an actuation 
signal is inputted from the confirm key so as to indicate 
confirmation of this selection, then the CPU 12A records the 
combined image data according to {3} as described above 
from the image memory 5 via the memory 14 upon the record 
ing medium 15. At this time, this is recorded as an image data 
file that includes the combined image that corresponds to the 
main image, and a combined image that corresponds to a 
thumbnail image thereof (that is generated by performing 
resizing processing to 160x120 pixels from the combined 
image that corresponds to the main image). The recording 
format for the data that correspond to the main image is 
according to the recording format selected upon the elec 
tronic camera in the photographic mode. 
I0131. According to the third embodiment as explained 
above, the following beneficial operational effects are 
obtained. 
I0132 (1) In the image combination mode, this electronic 
camera combines the first and second images by Superimpo 
sition. In this image combination processing, {1.} image 
selection, {2} image combination processing, {3.} combi 
nation, and {4} storage are performed in order. After the gain 
setting in {2} described above (after the above described 
image selection of {1} described above if the initial value of 
“1.0 for the gain setting value is acceptable), a thumbnail 
image that is obtained by combining a thumbnail image that 
corresponds to the first image and a thumbnail image that 
corresponds to the second image is displayed as “Preview” on 
the image combination screen (FIG. 11 through FIG. 13). 
Generally, the thumbnail image that is recorded in an image 
data file is YCbCr data expressed as 8 bits, and the number of 
pixels therein is 160x120 (=19.200), that is extremely small 
as compared to the main images (that include, for example, 
several millions of pixels). Furthermore, since the thumbnail 
images have been Subjected to interpolation processing and 
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color temperature processing, therefore it is not necessary to 
perform interpolation processing and color temperature pro 
cessing for the “Preview' display. Accordingly, since it is 
possible to display the combined thumbnail image as “Pre 
view’’ by performing addition (combination) of the thumbnail 
images together instantaneously, the user is able to check the 
state of exposure of the image after combination immediately, 
before performing combination upon the main images. 
0.133 (2) Since, on the image combination screen (FIG.11 
through FIG. 13), the two thumbnail images that have been 
selected (the thumbnail images before combination) and a 
thumbnail image after combination are displayed upon the 
same screen, accordingly it becomes easy to perform check 
ing of the result of combination. 
0134 (3) Since it is arranged for it to be possible to change 
the gain for the two thumbnail images (the thumbnail images 
before combination) and to perform pixel multiplication upon 
all of the pixels that make up these thumbnails, accordingly it 
is possible to confirm the state of adjustment of the exposure 
during combination and the result of combination over the 
entire area of the thumbnail image. 
0135 (4) Since the RAW format is used in (1) as the 
recording format for the main image data, accordingly it is 
possible to record the main image data after combination in 
the RAW format as well. By combining (adding together) the 
data in the RAW format, it is possible to suppress deteriora 
tion of the tone characteristics and the like following the 
combination, as compared with the case of combination (ad 
dition) of data in two JPEGs. Furthermore, by recording the 
main image data after combination in the RAW format as 
well, it becomes possible to perform further combination of 
the image after this combination with another image. 
0.136 (5) Since the “Preview' display is created by per 
forming addition (combination) of the thumbnail images 
themselves, and since no processing needs to be performed 
upon the image data files that are recorded upon the recording 
medium 15, accordingly there is no fear of destruction of the 
image data files that are the Source for the combination. 
0.137 Although, in the above explanation, an example was 
disclosed in which the recording format for the main image 
data is distinguished by the presence or absence of image 
processing, or by differences in the compression ratio during 
compression processing, it would also be acceptable to 
arrange to distinguishitby differences of data size (number of 
pixels). Such as for example L size or S size. 
0138 Although it was arranged to perform the combina 
tion for the “Preview' display using the data of the thumbnail 
images included in the image data files, in the case of images 
for which the data sizes are smaller than those of the main 
images, it would also be acceptable to perform the combina 
tion for the “Preview' display using data other than the 
thumbnails, such as data generated by Sub-Sampling or thin 
ning down the data for the main image, or the like. 
0.139. Although, in this third embodiment, an example was 
explained of combining the first image and the second image 
by Superimposition of these two images, the number of 
images that are combined is not limited to being two; it would 
also be acceptable to combine three images or six images. 
0140 Although it was arranged to display six thumbnail 
images upon the image selection screen (FIG.9) in two upper 
and lower rows, the number of thumbnail images that are 
displayed upon a single Screen is not limited to six; it would 
also be acceptable to display four images or nine images. 
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0.141. In the explanation of this third embodiment, an 
example has been explained in which the image combination 
processing is performed by an electronic camera. However, 
apart from an electronic camera, it would also be acceptable 
to arrange for the image combination device to be constituted 
by performing image combination processing with a device 
that handles electronic images. Such as a photo-storager or 
photo-stand, a PDA, or the like. 
0142. Thus, although in the above explanation various 
embodiments and variant embodiments have been described, 
the present invention is not to be considered as being limited 
by these particular details. Other modes are also to be con 
sidered as being included within the range of the present 
invention, provided that they are considered as being within 
the range of the technical concept of the present invention. 
0143. The contents of the disclosure of the following 
patent applications, upon which priority is claimed, are 
hereby incorporated by reference: 
0144 Japanese Patent Application 2004-310301 (filed on 
Oct. 26, 2004). 
(0145 Japanese Patent Application 2005-172215 (filed on 
Jun. 13, 2005). 
0146) Japanese Patent Application 2005-779 (filed on Jan. 
5, 2005). 

1. A digital camera, comprising: 
a storage unit that stores a plurality of images captured by 

an image sensor when a multiple exposure photographic 
mode is set; 

a gain impartation unit that imparts, to the plurality of 
captured images, gains based upon a number of shots of 
multiple exposure photography and determined so that a 
Sum of the gains equals unity; and 

a combination unit that creates a multiple exposure photo 
graphic image by combining the plurality of images, 
after the gains have been imparted by the gain imparta 
tion unit. 

2. A digital camera according to claim 1, wherein the 
combination unit, when the captured images are being stored 
in the storage unit after the gains have been imparted, reads 
out and combines the plurality of images from the storage 
unit, and, when the captured images are being stored in the 
storage unit without the gains having been imparted, imparts 
the gains to the plurality of images that have been read out 
from the storage unit, and then combines the plurality of 
images. 

3. A digital camera according to claim 1, further compris 
ing: 

an interrupt command unit that interrupts image capture 
before image capture of the number of shots for multiple 
exposure photography is completed, wherein: 

when image capture has been interrupted by the interrupt 
command unit before image capture of the number of 
shots for multiple exposure photography is completed, 
the gain impartation unit imparts, to the plurality of 
captured images, the gains based upon a number of shots 
that have been captured up to a point of interruption, and 
determined so that a Sum of the gains equals unity; and 

the combination unit combines the plurality of images that 
have been captured up to the point of interruption, to 
create a multiple exposure photographic image. 

4. A digital camera according to claim 1, further compris 
1ng: 
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a changeover unit that changes over between effectiveness 
or ineffectiveness of gain impartation by the gain impar 
tation unit, wherein 

when gain impartation is made effective by the changeover 
unit, the gain impartation unit imparts the gains to the 
plurality of images that have been captured. 

5. A digital camera according to claim 1, further compris 
ing: 

an image processing unit that executes various types of 
image processing upon the multiple exposure photo 
graphic image created by the combination unit. 

6. A digital camera, comprising: 
a storage unit that stores a plurality of images captured by 

an image sensor when a multiple exposure photographic 
mode is set; 

a combination unit that creates a multiple exposure photo 
graphic image by combining the plurality of images 
stored in the storage unit; and 

a recording control unit that, when performing processing 
to record a multiple exposure photographic image that 
has been combined by the combination unit upon a 
recording medium, also records original images before 
combination that are stored in the storage unit upon the 
recording medium along with the multiple exposure 
photographic image. 

7. A digital camera according to claim 6, further compris 
ing: 

a recording selection unit that, when performing process 
ing to record a multiple exposure photographic image 
upon the recording medium, selects a first recording 
mode in which only the multiple exposure photographic 
image is recorded or a second recording mode in which 
the multiple exposure photographic image and original 
images are recorded. 

8. A digital camera according to claim 7, further compris 
ing: 

a gain impartation unit that imparts, to the plurality of 
captured images, gains based upon a number of shots of 
multiple exposure photography and determined so that a 
Sum of the gains equals unity, wherein 

the combination unit creates the multiple exposure photo 
graphic image by combining the plurality of images, 
after the gains have been imparted by the gain imparta 
tion unit. 

9. A digital camera according to claim 8, further compris 
ing: 

a combination selection unit that, for combination of 
images by the combination unit, selects a first combina 
tion mode in which, after impartation of the gains by the 
gain impartation unit, the plurality of images are com 
bined and a multiple exposure photographic image is 
created, or a second combination mode in which, with 
out the gains being imparted by the gain impartation 
unit, the plurality of images are combined and a multiple 
exposure photographic image is created. 

10. A digital camera according to claim 9, wherein, when 
the second recording mode has been selected by the recording 
selection unit: 

the combination unit creates the multiple exposure photo 
graphic image by combining the plurality of images 
after the gains have been imparted to the original images 
by the gain impartation unit, even though the second 
combination mode is selected by the combination selec 
tion unit; and 
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the recording control unit records the original images to 
which no gains have been imparted upon the recording 
medium, along with the multiple exposure photographic 
image. 

11. A digital camera according to claim 6, further compris 
ing: 

a gain impartation unit that imparts, to the plurality of 
captured images, gains based upon a number of shots of 
multiple exposure photography and determined so that a 
Sum of the gains equals unity, wherein 

the combination unit creates the multiple exposure photo 
graphic image by combining the plurality of images 
after the gains have been imparted thereto by the gain 
impartation unit. 

12. A digital camera according to claim 11, further com 
prising: 

a combination selection unit that, for combination of 
images by the combination unit, selects a first combina 
tion mode in which, after impartation of the gains by the 
gain impartation unit, the plurality of images are com 
bined and a multiple exposure photographic image is 
created, or a second combination mode in which, with 
out the gains being imparted by the gain impartation 
unit, the plurality of images are combined and a multiple 
exposure photographic image is created. 

13. An image combination device, comprising: 
an image combination unit that obtains an image in which 

a first image and a second image are Superimposed; 
an auxiliary image combination unit that, before the image 

combination unit starts Superimposition of images, 
Superimposes a first auxiliary image that is created based 
upon data of the first image and in which an amount of 
data is less than that of the first image, and a second 
auxiliary image that is created based upon data of the 
second image and in which an amount of data is less than 
that of the second image, to obtain an auxiliary image 
that corresponds to the image obtained by the image 
combination unit after Superimposition; and 

a display unit that displays the auxiliary image after Super 
imposition by the auxiliary image combination unit. 

14. An image combination device according to claim 13, 
wherein the display unit displays the first auxiliary image, the 
second auxiliary image, and the auxiliary image after Super 
imposition within the same screen. 

15. An image combination device according to claim 13, 
wherein: 

the first auxiliary image is a thumbnail image that is com 
prised within a data file in which the first image is 
recorded; and 

the second auxiliary image is a thumbnail image that is 
comprised within a data file in which the second image 
is recorded. 

16. An image combination device according to claim 13, 
further comprising: 

a Superimposition ratio setting unit that sets a Superimpo 
sition ratio when the image combination unit is Super 
imposing images, wherein 

the auxiliary image combination unit Superimposes the 
first auxiliary image and the second auxiliary image 
using the Superimposition ratio set by the Superimposi 
tion ratio setting unit. 
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17. An image combination device according to claim 13, 
wherein the image combination unit starts Superimposition of 
images, in correspondence to a start command after the aux 
iliary image combination unit has obtained the auxiliary 
image after Superimposition. 

18. An image combination device according to claim 17. 
wherein the image combination unit starts recording of the 
image after Superimposition, in correspondence to a start 
command after the image combination unit has obtained the 
image after Superimposition. 
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19. An image combination device according to claim 18, 
wherein a recording format of the image after Superimposi 
tion is an image recording format that is set in a digital 
CaCa. 

20. An image combination device according to claim 13, 
wherein the images that are Superimposed by the image com 
bination unit are recorded as RAW data. 

21. A digital camera, comprising an image combination 
device according to claim 13. 
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