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IMAGINGAPPARATUS 

0001. This application is a division of U.S. patent appli 
cation Ser. No. 12/370,027 filed Feb. 12, 2009 which is incor 
porated herein by reference in its entirety. 

TECHNICAL FIELD 

0002 The present invention relates to an imaging appara 
tus Such as a digital camera, and more particularly to an 
imaging apparatus capable of continuously capturing a plu 
rality of images at a predetermined time interval. 

BACKGROUND ART 

0003. In recent years, remarkable progress has been made 
in the field of camera-related technology, and digital cameras 
have come to replace conventional film cameras. 
0004 An advantage of a digital camera is that, whereas a 
conventional film camera does not allow a captured image to 
be checked before being developed, a digital camera allows a 
captured image to be checked on the spot, resulting in few 
failures even by a beginner. Also, while film can only be used 
once, a digital camera records captured images in removable 
semiconductor memory (hereinafter referred to as a “memory 
card'), which can be used any number of times if recorded 
images are deleted, and is thus advantageous from a cost 
standpoint. Furthermore, since captured images are digital 
signals, the amount of recorded data can be reduced by using 
image compression technology, enabling still more efficient 
use of a memory card. 
0005. A photographer who is unused to photography may 
miss a shutter release opportunity by operating the shutter at 
a moment when the subject has his/her eyes closed or his/her 
head turned to one side, for instance, or may take a blurred 
picture due to unsteady handling of the camera ('shake”) 
when shooting. In addition, many have had the experience of 
taking a fuZZy or overexposed photograph be cause of an 
inappropriate shooting condition setting. 
0006. Some cameras are equipped with a continuous 
shooting function in order to solve such problems. Use of this 
continuous shooting function makes it possible to take mul 
tiple photographs of the same Subject continuously under the 
same shooting conditions, and enables the best of the cap 
tured images to be selected. Moreover, a so-called “auto 
bracket' function is becoming popular that makes it possible 
to perform continuous shooting while varying shooting con 
ditions such as exposure and white balance on an image-by 
image basis. 
0007. With the above-described continuous shooting 
function, a plurality of images are recorded in a memory card 
in one shooting. These images are recorded as one image file 
for one image. Each image included in images captured by 
this continuous shooting function (hereinafter referred to as 
“continuous-shot images') differs in nature from an image 
captured by a normal shooting function (hereinafter referred 
to as a 'single-shot image'). A single-shot image is a single 
independent image, and the shooting time, shooting location, 
shooting conditions, and so forth, differ for each Such image. 
In contrast, a continuous-shot image is one of a series of 
images, and after being captured, these images are handled 
together. 
0008. Therefore, if continuous-shot images are recorded 
in the same way as single-shot images, inconvenience arises 
in the handling of continuous-shot images. For example, it is 
laborious to select and print one image from among continu 
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ous-shot images (because it is the most successfully captured, 
or particularly pleasing, or for some other reason), or to input 
that one image to a personal computer (hereinafter referred to 
as a “PC”) and subject it to various kinds of processing. Also, 
it is necessary to select all images each time continuous-shot 
images are deleted, moved, or copied together, making the 
operating procedure cumbersome. Furthermore, the photog 
rapher must judge all continuous-shot images visually in 
order to find one image among the continuous-shot images, 
which is time-consuming and may lead to an incorrect selec 
tion. 

0009. In order to resolve such problems, a method has 
been proposed whereby, by creating a new folder in a memory 
card each time continuous shooting is performed, and record 
ing a plurality of image files obtained by one continuous 
shooting within that folder, continuous-shot image retrieval, 
playback, printing, deletion, and Suchlike processing is per 
formed easily even if many image files are generated by one 
continuous shooting operation (see Patent Document 1, for 
example). 
0010 Also, a method has been proposed whereby continu 
ous-shot images are recorded in a memory card with a con 
tinuous shooting ID added to the header of each image file, 
and a continuous-shot image file can be retrieved rapidly even 
if a single-shot image file is recorded in the same folder as a 
continuous-shot image file (see Patent Document 2, for 
example). 
0011 Additionally, a method has been proposed whereby 
continuous-shot images captured by means of an auto 
bracket function are displayed simultaneously in a display 
section, simplifying selection of a desired image (see Patent 
Document 3, for example). 
0012 Patent Document 1: Japanese Patent Application 
Laid-Open No. HEI 11-341421 

0013 Patent Document 2: Japanese Patent Application 
Laid-Open No. 2005-143020 

0014 Patent Document 3: Japanese Patent Application 
Laid-Open No. 2004-229073 

00.15 Patent Document 4: Japanese Patent Application 
Laid-Open No. HEI 7-245723 

0016 Patent Document 5: Japanese Patent Application 
Laid-Open No. HEI 6-325147 

0017 Patent Document 6: Japanese Patent Application 
Laid-Open No. HEI 1-201776 

DISCLOSURE OF INVENTION 

Problems to be Solved by the Invention 

0018. However, with the conventional technology dis 
closed in Patent Document 1, continuous-shot images are 
recorded together in the same folder, and therefore, although 
deletion and so forth requires only one operation, these 
images cannot be viewed in comparison with other continu 
ous-shot images or single-shot images stored in another 
folder. Also, if single-shot images and continuous-shot 
images are stored in the same folder, there is no differentia 
tion between continuous-shot images and single-shot images. 
0019. With the conventional technology disclosed in 
Patent Document 2, continuous-shot images and single-shot 
images can be held in the same folder, but the number of 
image files becomes huge, and retrieving a necessary image 
file takes time. Also, images captured by the same continuous 
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shooting operation may be stored in a different folder midway 
through an operation, making image file organization diffi 
cult. 
0020. With the conventional technology disclosed in 
Patent Document 3, images captured and stored by means of 
an auto-bracket function are displayed on a screen simulta 
neously, simplifying selection, but since the screenis Small, a 
minor difference between images is difficult for a photogra 
pher to judge. 
0021. Thus, heretofore, even though many images are cap 
tured by continuous shooting, image file organization has 
been cumbersome and retrieval and processing of a desired 
image file has been laborious. Henceforth, the continuous 
shooting function is expected to become a more important 
function than heretofore as memory card capacities continue 
to increase, making resolution of the above problems a major 
COC. 

0022. It is an object of the present invention to provide an 
imaging apparatus that enables a plurality of related images 
obtained by continuous shooting to be handled easily. 
0023. It is a further object of the present invention to 
provide an imaging apparatus that accurately and rapidly 
selects a main image from a plurality of continuous-shot 
images obtained by continuous shooting, and simplifies han 
dling of image files recorded in a memory card. 

Means for Solving the Problems 
0024. An imaging apparatus of the present invention 
employs a configuration having an imaging section that con 
tinuously captures a plurality of images and acquires a plu 
rality of image data, and a control section that selects one item 
of image data from the plurality of image data and records the 
Selected image data and remaining image data as one image 
file. By this means, a plurality of related images obtained by 
continuous shooting can be handled easily. 
0025. An imaging apparatus of the present invention 
employs a configuration having a continuous shooting sec 
tion that captures a continuous plurality of images at a pre 
determined time interval in one operation, a recording section 
that records image data corresponding to the captured plural 
ity of captured images in a recording medium, and a main 
image selection section that selects one main image from the 
plurality of captured images, wherein the recording section 
records image data of the main image and image data of a 
Sub-image other than the main image as one image file. By 
this means, a plurality of continuous-shot images obtained by 
continuous shooting can be handled as one image file in a 
memory card, and a main image representing a continuous 
shot image can be retrieved easily. 
0026. With an imaging apparatus of the present invention, 
provision may also be made for the continuous shooting 
section further to have a continuous shooting condition set 
ting section that sets continuous shooting conditions includ 
ing the time interval and the number of images captured at one 
time at a time of shooting according to an operation of a 
photographer. By this means, a photographer can set continu 
ous shooting conditions freely, and the degree of freedom of 
shooting further increases. 
0027 Provision may also be made for an imaging appara 
tus of the present invention further to have a shooting State 
detection section that detects shooting states of the plurality 
of captured images at a time of shooting, and for the main 
image selection section to select the main image based on a 
detection result of the shooting state detection section. By this 
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means, a main image can be selected accurately and rapidly 
from a plurality of continuous-shot images. 
0028. With an imaging apparatus of the present invention, 
provision may also be made for the shooting state detection 
section to detect an amount of shake at a time of shooting, and 
for the main image selection section to select a captured 
image for which the detected amount of shake is Smallest as 
the main image. 
0029. With an imaging apparatus of the present invention, 
provision may also be made for the shooting state detection 
section to detect an amount of motion of a Subject at a time of 
shooting, and for the main image selection section to select a 
captured image for which the detected amount of motion of 
the Subject is Smallest as the main image. 
0030. With an imaging apparatus of the present invention, 
provision may also be made for the shooting state detection 
section to detect a degree of focusing on a subject at a time of 
shooting, and for the main image selection section to select a 
captured image for which the detected degree of focusing is 
highest as the main image. 
0031. With an imaging apparatus of the present invention, 
provision may also be made for the shooting state detection 
section to detect whether or not a subject has his/her eyes 
closed by recognizing a face of a Subjectata time of shooting, 
and for the main image selection section to inhibit selection of 
a captured image in which the eyes are closed as the main 
image. 
0032 Provision may also be made for an imaging appara 
tus of the present invention further to have a first and second 
shooting operation section that starts shooting at a predeter 
mined time interval by means of a first shooting operation and 
terminates shooting after capturing a predetermined number 
of images at a predetermined time interval by means of a 
second shooting operation, and for the shooting state detec 
tion section to detect the second shooting operation, and for 
the main image selection section to select a captured image 
captured first after the second shooting operation as the main 
image. By this means, an image captured at shutter release 
opportunity timing can be selected as a main image. 
0033 Provision may also be made for an imaging appara 
tus of the present invention further to have a shooting condi 
tion changing section that changes shooting conditions for 
each of the plurality of captured images, and a display section 
that displays the plurality of captured images, and for the 
main image selection section to select the main image from 
among the plurality of captured images displayed in the dis 
play section according to an operation of a photographer. By 
this means, an image most liked by a photographer can be 
selected as a main image. 
0034. With an imaging apparatus of the present invention, 
provision may also be made for the shooting condition chang 
ing section further to have a shooting condition setting section 
that sets change contents of the shooting conditions at a time 
of shooting according to an operation of a photographer. By 
this means, a photographer can set shooting condition change 
contents freely, and the degree of freedom of shooting further 
increases. 
0035. Provision may also be made for an imaging appara 
tus of the present invention further to have an image file 
processing section that selects the image file recorded in the 
recording medium and executes predetermined processing 
thereon, and for the image file processing section to have the 
main image only as a processing object. By this means, dis 
play, printing, copying, movement, transmission, and Such 
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like processing of a main image only is simplified. Also, in 
copying, transmission, and the like, the recording capacity 
can be reduced, and high-speed processing becomes possible. 
0036. With an imaging apparatus of the present invention, 
provision may also be made for the image file processing 
section to have the main image and the Sub-image as process 
ing objects. By this means, display, copying, deletion, and 
Suchlike processing of all captured images captured by con 
tinuous shooting can be executed by means of one file opera 
tion. 
0037. With an imaging apparatus of the present invention, 
provision may also be made for the recording section to store 
a detection result of the shooting state detection section 
together with the image data in the image file and record these 
in the recording medium. By this means, a shooting state 
detection result can be utilized in main image selection even 
after a continuous-shot image file has been recorded in a 
recording medium. 
0038 Provision may also be made for an imaging appara 
tus of the present invention further to have a main image 
replacement section that replaces the main image of the 
image file with an arbitrary Sub-image. By this means, a main 
image of an image file can easily be replaced with a preferred 
Sub-image even after recording in a recording medium. 
0039. With an imaging apparatus of the present invention, 
provision may also be made for the main image replacement 
section to have a diet mode that deletes all the Sub-images and 
creates a new image file of the main image only. By this 
means, recording capacity can be utilized efficiently by delet 
ing unnecessary Sub-images by means of a single operation 
when the recording medium capacity becomes insufficient, 
for instance. 

Advantageous Effect of the Invention 
0040 According to an imaging apparatus of the present 
invention, a plurality of related images obtained by continu 
ous shooting can be handled easily. In addition, an imaging 
apparatus can be provided that accurately and rapidly selects 
a main image from a plurality of continuous-shot images 
obtained by continuous shooting, and simplifies handling of 
image files recorded in a memory card. 

BRIEF DESCRIPTION OF DRAWINGS 

0041 FIG. 1 is an outline drawing of a digital camera 
equipped with a continuous shooting function according to 
Embodiment 1 of the present invention; 
0042 FIG. 2 is a drawing showing the relationship 
between a release button and exposure at the time of a con 
tinuous shooting operation according to Embodiment 1 of the 
present invention; 
0043 FIG.3 is a block diagram showing an example of the 
circuit configuration of a digital camera according to 
Embodiment 1 of the present invention; 
0044 FIG. 4A is drawing showing an example of the 
structure of a continuous-shot image file according to 
Embodiment 1 of the present invention; 
0045 FIG. 4B is a drawing showing a management infor 
mation area, a header and an image data area of the continu 
ous-shot image file of FIG. 4A; 
0046 FIG. 4C is a drawing showing details of the man 
agement information area, the header and the image data area 
shown in FIG. 4B; 
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0047 FIG. 4D is a drawing showing details of shooting 
information stored in the header shown in FIG. 4C; 
0048 FIG. 5A is an explanatory drawing of a case in 
which a continuous-shot image file according to Embodiment 
1 of the present invention is implemented using an Exif for 
mat, 
0049 FIG. 5B is an explanatory drawing showing details 
of an APP1 marker shown in FIG. 5A; 
0050 FIG. 5C is an explanatory drawing showing details 
of an Exif IFD stored in the APP1 marker shown in FIG. 5B; 
0051 FIG.5D is an explanatory drawing showing details 
of a main image header and N-1 Sub-image headers stored in 
an Exif Value Data area of the Exif IFD shown in FIG.5C: 
0.052 FIG. 5E is an explanatory drawing showing details 
of shooting information, a Sub-image data pointer and a 
thumbnail pointer stored in a sub-image header of FIG.5D; 
0053 FIG. 6 is a drawing for explaining file management 
according to Embodiment 1 of the present invention; 
0054 FIG. 7 is a flowchart showing a shooting operation 
of continuous shooting according to Embodiment 1 of the 
present invention; 
0055 FIG. 8 is a flowchart for explaining processing that 
takes a shutter release opportunity image as a main image 
according to Embodiment 1 of the present invention; 
0056 FIG. 9 is a flowchart for explaining continuous-shot 
image processing from conversion to file format until record 
ing in a memory card according to Embodiment 1 of the 
present invention; 
0057 FIG. 10 is a flowchart for explaining continuous 
shot image file display (print) processing according to 
Embodiment 1 of the present invention; 
0.058 FIG. 11 is a drawing showing a sample multi-dis 
play mode screen according to Embodiment 1 of the present 
invention; 
0059 FIG. 12 is a drawing showing a sample sequential 
display mode screen according to Embodiment 1 of the 
present invention; 
0060 FIG. 13 is a flowchart for explaining copy (move, 
transmit) processing according to Embodiment 1 of the 
present invention; 
0061 FIG. 14 is a flowchart for explaining main image 
replacement processing according to Embodiment 1 of the 
present invention; 
0062 FIG. 15 is a flowchart for explaining processing that 
decides a main image based on a detected amount of shake 
according to Embodiment 2 of the present invention; 
0063 FIG. 16 is a flowchart for explaining processing that 
decides a main image based on an amount of motion of a 
captured image according to Embodiment 3 of the present 
invention; 
0064 FIG. 17 is a flowchart for explaining processing that 
decides a main image based on a degree of focusing of a 
captured image according to Embodiment 4 of the present 
invention; 
0065 FIG. 18 is a flowchart for explaining processing that 
decides a main image based on a face recognition result of a 
captured image according to Embodiment 5 of the present 
invention; 
0.066 FIG. 19 is a flowchart showing a main image selec 
tion operation in AB mode shooting according to Embodi 
ment 6 of the present invention; 
0067 FIG. 20 is a rear view of a digital camera equipped 
with a continuous shooting function according to Embodi 
ment 1 of the present invention; and 



US 2014/0055629 A1 

0068 FIG. 21 is a drawing showing a sample display 
indicating a continuous-shot image file according to Embodi 
ment 1 of the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0069 Embodiments of the present invention will now be 
described with reference to the accompanying drawings. 

Embodiment 1 

0070 FIG. 1 is an outline drawing of digital camera 100 
equipped with a continuous shooting function according to 
Embodiment 1 of the present invention. Digital camera 100 
has lens barrel 101, viewfinder 102, release button 103, nor 
mal shooting/continuous shooting Switching button 104. 
memory card insertion slot 105, and memory card eject but 
ton 106. Normally, after the composition of a subject has been 
checked through viewfinder 102, one image is captured each 
time release button 103 is pressed, and a captured image is 
recorded in a flash memory or Suchlike memory card (not 
shown) inserted via memory card insertion slot 105. After 
shooting, the memory card is removed from the body of the 
camera by pressing memory card eject button 106, and an 
image is played back by being input to a PC or the like, or is 
enjoyed after editing or processing. 
0071. The method of performing continuous shooting 
with digital camera 100 will now be described. 
0072 First, normal shooting/continuous shooting switch 
ing button 104 is pressed to Switch to continuous shooting 
mode. Then a subject for which continuous shooting is to be 
performed is checked through viewfinder 102, and release 
button 103 is pressed down lightly to about the midpoint of its 
full stroke. At this point continuous shooting starts, and 
release button 103 is pressed down deeply almost as far as the 
full-stroke position precisely at shutter release opportunity 
timing. At this timing a shutter release opportunity captured 
image is captured, after which shooting is terminated follow 
ing the Successive capture of a preset number of images. 
These continuously captured images are temporarily stored in 
buffer memory in the digital camera, and then undergo pre 
determined processing and are saved in the memory card. 
0073 Continuous shooting will now be described in detail 
with reference to FIG. 2. 
0074 FIG. 2 is a drawing showing the relationship 
between release button 103 and exposure at the time of a 
continuous shooting operation according to Embodiment of 
the present invention. In FIG. 2, assuming that release button 
103 is half-pressed at time to the first exposure starts at time 
t. Thereafter, while the half-press state continues, shooting is 
performed periodically with exposures being repeated at 
times t and t based on a preset time interval. Then, when 
release button 103 is full-pressed at time t, exposure is per 
formed at immediately following time ts, and the Subject is 
imaged at the timing at which the photographer most wants to 
perform shooting. Following this, shooting ends after a preset 
number of images have been captured at a preset time inter 
val. FIG. 2 shows a case in which three more images are 
captured after release button 103 has been full-pressed and 
one shutter release opportunity image has been captured at 
time ts, with shooting continuing to be performed at times to 
t7, and ts. 
0075. The continuous shooting time interval and the num 
ber of images captured after release button 103 is full-pressed 
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can be set separately via a menu displayed on a liquid crystal 
display (LCD) or the like described later herein provided on 
the rear of the body of the digital camera. In the above 
description, an example has been shown in which the photog 
rapher consciously controls a shutter release opportunity by 
combining half-press and full-press of release button 103, but 
the present invention is not limited to this, and continuous 
shooting may also be executed by using a normal continuous 
shooting mode in which continuous shooting is performed at 
a preset shooting time interval while the photographer is 
half-pressing release button 103, or a self-timer function. 
Also, a configuration may also be used whereby the number 
of continuously captured images and shooting time interval 
are set in advance in the body of the camera, and can be 
changed by the photographer. Furthermore, the shooting time 
interval need not be fixed. 
0076 FIG.3 is a block diagram showing an example of the 
circuit configuration of digital camera 100 according to 
Embodiment 1 of the present invention. In FIG. 3, digital 
camera 100 has imaging lens group 201 that includes Zoom 
lens 202 and focus lens 203, aperture 204, image sensor 205, 
Zoom lens control drive section 206, focus lens control drive 
section 207, aperture control drive section 208, image sensor 
control drive section 209, analog signal processing section 
210, analog/digital (A/D) conversion section 211, digital sig 
nal processing section 212, auto focus (AF) detection section 
213, motion detection section 214, buffer memory 215, JPEG 
processing section 216, work memory 217, image recogni 
tion section 218, card interface (I/F) 219, memory card 220, 
LCD interface (I/F) 221, LCD 222, external interface (I/F) 
223, operation section 224, shake detection section 225, data 
bus 226, and microcomputer 228 incorporating shooting 
information storage section 227. It is possible to connect PC 
229, printer 230, and so forth, to external I/F 223. 
0077. Imaging lens group 201 is an optical system for 
forming an image of a Subject on image sensor 205. Zoom 
lens 202 is a lens for providing an optically enlarged image of 
a Subject, and is moved along the optical axis in line with 
telephoto and wide-angle shooting by Zoom lens control drive 
section 206. Focus lens 203 is a lens for adjusting the focal 
point of a Subject, and is moved along the optical axis by focus 
lens control drive section 207 so that the focal point is on 
image sensor 205. 
0078 Aperture 204 is a mechanism for adjusting the opti 
mal exposure amount based on ambient brightness, the size of 
its opening being controlled by aperture control drive section 
208. Image sensor 205 is an element comprising a CCD or the 
like that performs photoelectric conversion of a subject 
imaged by imaging lens group 201 to produce an electrical 
signal, and is controlled by image sensor control drive section 
209. Analog signal processing section 210 executes predeter 
mined analog signal processing Such as gain adjustment and 
gamma processing on an analog image signal output from 
image sensor 205. A/D conversion section 211 converts an 
analog image signal output from analog signal processing 
section 210 to a digital image signal. 
0079 Digital signal processing section 212 executes digi 

tal processing Such as noise removal and edge enhancement 
on image data. AF detection section 213 calculates an image 
data contrast value and detects a degree of focusing. The 
detection result is input to microcomputer 228, and used for 
focus lens 203 control driving. Motion detection section 214 
detects an amount of motion of a Subject at the time of shoot 
ing from a digital image data motion vector or the like, and 



US 2014/0055629 A1 

outputs the detection result to microcomputer 228. Shake 
detection section 225 comprises an angular speed sensor or 
the like, and detects an amount of shake at the time of shoot 
ing. Then this detection result is input to microcomputer 228 
and used for shake correction. Here, “shake’ means vibration 
of digital camera 100 due to movement of the hands of a 
photographer holding digital camera 100 or the like. 
0080 Buffer memory 215 comprises SDRAM or the like 
having a capacity that allows a plurality of uncompressed 
images to be stored. Image data is temporarily stored in this 
buffer memory 215 via digital signal processing section 212. 
Image recognition section 218 is a processing circuit for 
recognizing a face part from image data read from buffer 
memory 215, and detecting a failed image in which the sub 
ject’s eyes are closed or the like. A face recognition result is 
input to microcomputer 228.JPEG processing section 216 is 
a processing circuit for generating compressed data at the 
time of recording by executing JPEG compression processing 
on image data stored in buffer memory 215, and restoring 
original uncompressed image data at the time of playback by 
executing JPEG decompression processing on compressed 
data. Work memory 217 is used to convert JPEG compressed 
data to a file format for recording in memory card 220. In this 
work memory 217, an image file for recording is formed by 
adding aheader to compressed data. Here, aheader comprises 
shooting-time shooting information and a minified image 
(hereinafter referred to as a “thumbnail image') for identify 
ing an image. Memory card 220 is a removable semiconduc 
tor memory card, such as flash memory, for example, in which 
an above-described image file is recorded and saved via card 
IFF 219. 
0081 LCD 222 is a display section comprising a liquid 
crystal display element, and displays an image via LCD I/F 
221. During shooting, a through-image is displayed on LCD 
222 in order to check the Subject, and after shooting, an image 
recorded in memory card 220 is displayed on LCD 222 via 
buffer memory 215 to allow the image to be checked. Opera 
tion section 224 is used by the photographer to input a digital 
camera 100 shooting mode and various kinds of shooting 
conditions (exposure, Zoom, focus, and so forth). Setting 
information input via this operation section 224 and a menu 
screen for performing operations are also displayed on LCD 
222. 

0082. The above-described elements are connected to data 
bus 226, and image data, JPEG compressed data, control 
information, and so forth, are exchanged among the elements 
via this data bus 226. In the above description, buffer memory 
215 that stores uncompressed image data and work memory 
that stores JPEG compressed data have been described as 
being separate, but these two memories may also use com 
mon memory. 
0083 Microcomputer 228 performs integrated manage 
ment of the entirety of digital camera 100, and controls shoot 
ing, recording, playback, display, and Suchlike operations in 
accordance with various shooting conditions set by the pho 
tographer via the operation section. Microcomputer 228 also 
performs control of information communication with other 
external devices such as PC 229 and printer 230 via external 
I/F 223, and so forth. In addition, per-captured-image shoot 
ing states detected by AF detection section 213, motion detec 
tion section 214, image recognition section 218, and shake 
detection section 225 are input to microcomputer 228, and 
after being stored in shooting information storage section 227 
in microcomputer 228, these per-captured-image shooting 
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states are processed into header information, and recorded in 
memory card 220 embedded in an image file together with 
compressed data. 
I0084 Microcomputer 228 has a function of selecting one 
item of image data from a plurality of image data obtained by 
continuously capturing a plurality of images by means of a 
continuous shooting function, and recording selected image 
data and remaining image data as one image file. Microcom 
puter 228 reads that image file, receives a selection of one 
item of image data from a plurality of image data, replaces 
image data selected the previous time with the image data 
selected this time, and records the image data selected this 
time and the remaining image data in the relevant image file. 
At this time, the image data structure may be a structure 
whereby the image data selected this time and the remaining 
image data are transposed in the relevant image file when 
image data selected the previous time is replaced with the 
image data selected this time, or may be a structure whereby 
the image data selected this time is copied to a predetermined 
location in the relevant image file. 
I0085. To be more specific, microcomputer 228 has a func 
tion of for example, selecting one item of image data from a 
plurality of image data obtained by continuously capturing a 
plurality of images by means of a continuous shooting func 
tion, recording the selected main image at the start of one 
image file, and recording image data of other than the main 
image as Sub-images after the main image of that image file. 
Also, when main image replacement is performed, micro 
computer 228 records a post-replacement main image at the 
start of that image file, and records image data of other than 
the main image after the main image of that image file. That 
is to say, microcomputer 228 reads that image file, receives a 
selection of one item of image data from a plurality of image 
data, records the selected image data as a new main image at 
the start of that image file, and records the remaining image 
data after the main image of that image file. 
I0086. In relation to the image file structure, when playing 
back a plurality of image data, for example, microcomputer 
228 first plays back the selected image data (main image), or 
plays back only the selected image data (main image) and 
image data preceding and following this. Also, microcom 
puter 228 reads an image file, receives an image data selection 
from a plurality of image data, and deletes the selected image 
data from that image file (selective deletion of image data). 
I0087 FIG. 20 is a rear view of digital camera 100 
equipped with a continuous shooting function according to 
Embodiment 1 of the present invention. FIG. 20 also shows 
dials that are not shown in FIG. 1 for the sake of simplicity. 
I0088 Release button 103, normal shooting/continuous 
shooting switching button 104, Zoom dial 172, and mode dial 
174 are located on the top of the camera body. Release button 
103 is subjected to a depression operation. In response to a 
half-press operation of release button 103, microcomputer 
228 starts auto exposure (AE) control and auto focus (AF) 
control, and in response to a full-press operation of release 
button 103, microcomputer 228 performs imaging of a sub 
ject. Zoom dial 172 is located so as to be able to turn around 
release button 103. In response to a Zoom dial 172 turning 
operation, microcomputer 228 starts optical Zoom control 
and electronic Zoom control. Mode dial 174 is subjected to a 
turning operation. Mode dial 174 is provided with calibra 
tions, and a digital camera 100 operating mode is assigned to 
each calibration. Digital camera 100 operating modes 
include, for example, playback mode, recording mode, and so 
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forth. In response to a mode dial 174 turning operation, 
microcomputer 228 controls digital camera 100 according to 
an operating mode specified by mode dial 174. 
I0089 Power switch 173, arrow keypad 180, delete button 
186, and LCD 222 are located on the rear of the camera body. 
Power switch 173 is subjected to a sliding operation. In 
response to a power Switch 173 sliding operation, microcom 
puter 228 switches the power state of digital camera 100. 
LCD 222 displays image data recorded in memory card 220, 
a menu screen, or the like, for example, according to an 
operating mode selected by means of mode dial 174 as 
described above. Arrow keypad 180 is subjected to depres 
sion operations of five buttons: 4-directional buttons 181 
through 184, and center button 185. In response to an arrow 
keypad 180 depression operation, microcomputer 228 per 
forms an LCD 222 display operation such as playback image 
data switching. In response to a delete button 186 depression 
operation, microcomputer 228 deletes previously selected 
image data. 
0090 The structure of an image file when N continuous 
shot images are recorded in memory card 220 will now be 
described. 

0091 FIGS. 4A to 4D show an example of the structure of 
a continuous-shot image file according to Embodiment of the 
present invention. As shown in FIG. 4A, a continuous-shot 
image file is composed of three areas: management informa 
tion, a header, and image data. As shown in FIG. 4B, in the 
header area and image data area there is stored information on 
one main image representing continuous-shot images fol 
lowed consecutively by N-1 sub-images. That is to say, in this 
embodiment, a main image is located at the start, and Sub 
images are located after the main image. Here, main image 
data and Sub-image data are JPEG compressed data. Also, as 
shown in FIG. 4C, in the management information area there 
is stored information relating to continuous shooting Such as 
a continuous shooting flag, the number of continuous shots, 
and the continuous shooting interval, as well as information 
common to all images such as the shooting date and time and 
the shooting location, while in the header area there are stored 
shooting information, a thumbnail image, a pointer, and so 
forth, that differ for each image. Here, a pointeris information 
indicating an address at which image data corresponding to a 
header is stored. Looking at a header enables the storage 
location of image data in the image file to be ascertained, 
making it possible for retrieval and Suchlike processing to be 
performed rapidly and easily. As shown in FIG. 4C, in this 
embodiment a main image header and Sub-image header have 
the same structure. 

0092. As shown in FIG. 4D, items stored as shooting infor 
mation include information indicating the shooting state— 
Such as a shutter release opportunity flag, amount of shake, 
amount of image motion, a face recognition result (whether or 
not the eyes are closed), degree of focusing, and a main image 
flag in addition to general shooting conditions set prior to 
shooting Such as the shutter speed, f-number, focal length, 
and use of flash. This shooting state information is used as 
information for automatically selecting a main image after 
shooting. However, information stored in a header as shoot 
ing information is not limited to this. By using this kind of 
structure for a continuous-shot image file, N continuous-shot 
images can be handled as one image file, and differentiation 
from a single-shot image can be performed easily by means of 
a continuous shooting flag in the management information. In 
the structure of a single-shot image file, there is no continuous 
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shooting related management information as in FIG. 4A, and 
a single-shot image header and image data are recorded in 
respective header and image data areas. 
0093. A method of achieving compatibility between a 
continuous-shot image file and the Exif (Exchangeable Image 
File) format currently widely used as a digital camera image 
file format will now be described. 

(0094 FIGS. 5A to 5E show an explanatory drawing of a 
case in which a continuous-shot image file according to 
Embodiment 1 of the present invention is implemented using 
the Exif format. As shown in FIG.5A, continuous-shot image 
main image data, shooting conditions Supported as standard 
within header information, and so forth, are stored in an Exif 
format main image area. N-1 Sub-images together with asso 
ciated compression parameters and thumbnail images are 
added consecutively after a mark (EOI) indicating the end of 
an image file. As shown in FIG. 5B and FIG. 5C, a tag 
(“Maker Note Tag”) indicating that there is additional infor 
mation individually defined by a maker is present in “Exif 
IFD of an Exif format image file. The actual additional 
information (“Exif Value Data') is stored from a position 
indicated by an address (“Value Offset) entered in this tag. 
Since the structure of this additional information can be 
decided arbitrarily, the continuous-shot image file manage 
ment information, main image header, and N-1 Sub-image 
headers are stored as shown in FIG. 5D. In an above sub 
image header there are stored, in addition to shooting infor 
mation, two pointers indicating Sub-image data and thumb 
nail addresses respectively. Using this kind of structure 
enables continuous-shot images to be handled as one image 
file while supporting compatibility with the Exif format. That 
is to say, at least a main image can be played back by an 
old-format playback apparatus that does not support a new 
format (image file structure) according to this embodiment. 
0.095 FIG. 6 is a drawing for explaining file management 
according to Embodiment 1 of the present invention, and 
shows the general directory (folder) structure inside memory 
card 220 used by digital camera 100. As shown in FIG. 6, 
there is a DCF image root directory called “DCIM’ in the root 
of memory card 220, and directly below this are DCF direc 
tories “100ABCDE, “101 ABCDE, and so forth. In DCF 
directory “100ABCDE are recorded eight image files 
ABCD0001.jpg through ABCD0008.jpg, for example. Of 
these image files, ABCD0002.jpg and ABCD0005.jpg are 
continuous-shot image files, and the rest are single-shot 
image files. As shown in FIG. 6, continuous-shot image files 
are presented to the photographer as one image file in the 
same way as single-shot image files. Also, even though there 
are continuous-shot image files and single-shot image files in 
the same “100ABCDE directory, they can easily be differ 
entiated by means of a continuous shooting flag identification 
mark. FIG. 6 shows a view in the case of a digital camera 
Supporting continuous-shot image files, and a continuous 
shooting flag in the last column is not displayed in the case of 
a conventional model that does not support continuous-shot 
image files. 
0096 FIG. 21 is a drawing showing a sample display 
indicating a continuous-shot image file. In this case, as one 
example, a continuous-shot image file is shown in display 261 
and a single-shot image file is shown in display 262. A con 
tinuous-shot image file displays a main image thumbnail, and 
a single-shot image file displays a Sub-image thumbnail. In 
the case of a single-shot image file, there is a single thumbnail 
frame, while in the case of a continuous-shot image file, there 
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are three partially overlapping thumbnail frames. By this 
means, a continuous-shot image file and single-shot image 
file can be displayed in differentiated fashion even though 
they are both JPEG files. Provision may also be made for 
continuous-shot image file display to differ according to the 
number of Sub-images. For example, more overlapping 
thumbnail frames may be displayed the greater the number of 
Sub-images. 
0097 Thus, in a digital camera supporting a continuous 
shot image file format of the present invention, or a PC in 
which Supporting software is installed, N continuous-shot 
images can be handled as one image file. Even with a con 
ventional digital camera or a PC in which Supporting Software 
is not installed, this image file can be recognized as if it were 
a main image single-shot image file since information other 
than main image information is ignored. Thus, by recording a 
continuous-shot image file in memory card 220 in the above 
described format, compatibility with an old format is main 
tained, and image file handling is greatly simplified compared 
with the prior art. 
0098. A continuous-shot image file creation process will 
now be described with reference to FIG. 7 through FIG.9. 
0099 FIG. 7 is a flowchart showing a shooting operation 
of continuous shooting according to Embodiment 1 of the 
present invention. First, in step S300, it is determined whether 
or not the set shooting mode is continuous shooting mode. If 
continuous shooting mode has not been selected (“NO”), the 
processing flow proceeds to step S302, and normal shooting 
is performed. If it is determined in step S300 that continuous 
shooting mode has been selected (“YES), first, in step S301, 
continuous shooting management information Such as the 
number of continuous-shot images, continuous shooting 
interval, shooting date and time, and shooting location is 
input to microcomputer 228. Then, in step S303, the system 
waits for release button 103 to be half-pressed. When release 
button 103 is half-pressed, continuous shooting is started. In 
step S304, first, one frame is shot, and then in step S305 
captured-image image data is temporarily stored in buffer 
memory 215, and shooting information for that captured 
image is input to microcomputer 228. Next, in step S306, 
whether or not release button 103 is full-pressed is monitored, 
and continuous shooting is repeated at a predetermined time 
interval until release button 103 is full-pressed. Then, when 
full-press of release button 103 is detected in step S306 
(“YES), in step S307 a shutter release opportunity flag in 
shooting information for the next frame to be shot is set. 
Following this, in step S308 and step S309, one-frame shoot 
ing, image data storage in buffer memory 215, and shooting 
information input to microcomputer 228 are executed, and in 
step S310 it is determined whether or not the number of 
captured images has reached the predetermined number input 
in step S301, and shooting is repeated until the predetermined 
number is reached, and is then terminated. 
0100. A main image selection method in continuous 
shooting mode will now be explained with reference to FIG. 
8 

0101. In this embodiment, an image captured at the time of 
a shutter release opportunity is selected as a main image. FIG. 
8 is a flowchart for explaining processing that takes a shutter 
release opportunity image as a main image according to 
Embodiment 1 of the present invention. When shooting ends, 
first, in step S320, image number is initialized (i-1). Next, in 
step S321, the shutter release opportunity flag of the i-th 
image is read from shooting information storage section 227 
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in microcomputer 228. Then, in step S322, it is determined 
whether or not this captured image is a shutter release oppor 
tunity image, and if it is a shutter release opportunity image 
(“YES), in step S323 the main image flag in the shooting 
information is set, and processing is terminated. If it is deter 
mined in step S322 that the captured image is not a shutter 
release opportunity image (“NO”), in step S324 image num 
beri is updated, the processing flow returns to step S321, and 
this cycle is repeated. 
0102 The continuous-shot image file creation process 
will now be described. 
0103 FIG. 9 is a flowchart for explaining continuous-shot 
image processing from conversion to file format until record 
ing in memory card 220 after continuous-shooting has been 
performed according to Embodiment 1 of the present inven 
tion. First, in step S340, image number i is initialized. Then, 
in step S341, i-th image data is read from buffer memory 215, 
and in step S342JPEG compression is executed. Next, in step 
S343, the main image flag in shooting information stored in 
microcomputer 228 is referenced and it is determined 
whether or not this image is a main image, and if it is deter 
mined that this image is a main image (“YES), in step S344 
a main image header shown in FIG. 5 is created, and in step 
S345 that main image header is stored in a main image area of 
work memory 217 together with JPEG compressed data. On 
the other hand, if it is determined in step S343 that the image 
is not a main image (“NO”), the image is determined to be a 
Sub-image, and in step S346 a Sub-image header shown in 
FIG. 5 is created, and in step S347 that sub-image header is 
stored in a sub-image area together with JPEG compressed 
data. Then, in step S348 and step S349, image number i 
updating and determination are performed, and the opera 
tions in step S341 through step S349 are repeated until the 
N-th image. Next, in step S350, compressed data of all images 
in the order “main image, Sub-images 1 through N-1 and 
their respective headers are read sequentially from work 
memory 217, and in step S351 management information is 
added thereto. In this way, a continuous-shot image file 
shown in FIG. 5 is created, and finally, in step S352, is 
recorded in memory card 220. 
0104 Continuous-shot image file processing will now be 
described with reference to FIG. 10 through FIG. 14. 
0105 FIG. 10, FIG. 13, and FIG. 14 are flowcharts for 
explaining continuous-shot image file display (print), copy 
(move, transmit), and main image replacement processing 
respectively according to Embodiment 1 of the present inven 
tion. 
0106 First, display (print) processing will be described 
with reference to FIG. 10. 
0107. In FIG. 10, first, in step S360, a predetermined 
image file is selected from a folder in memory card 220, and 
then in step S361 it is determined whether or not this image 
file is a continuous-shot image file or a single-shot image file, 
and if it is not a continuous-shot image file (“NO”) the pro 
cessing flow proceeds to step S362 and normal display is 
performed. On the other hand, if it is determined in step S361 
that the image file is a continuous-shot image file (“YES), in 
step S363 a display mode is selected. Digital camera 100 of 
this embodiment has three kinds of display mode: multi 
display mode, main image display mode, and sequential dis 
play mode. In multi-display mode, all continuous-shot 
images are displayed combined into one image, allowing all 
continuous-shot images to be viewed at the same time, and 
thus offering the benefit of enabling images to be compared 
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easily. If this multi-display mode is selected in step S363, in 
step S364 compressed data of all images are temporarily read 
into a corresponding area of work memory 217 from memory 
card 220, and in step S365 these compressed data are decom 
pressed and restored to the original uncompressed image 
data. Then, in step S366, they are combined into one image, 
and in step S367 are displayed on LCD 222. An example of a 
screen in this multi-display mode is shown in FIG. 11. FIG.11 
shows continuous-shot image file ABCD0002.jpg in direc 
tory “100ABCDE” in FIG. 6, and illustrates a case in which 
seven continuous-shot images are contained in continuous 
shot image file ABCD0002.jpg. In the above description, an 
example has been presented in which all continuous-shot 
images are displayed in one screen, but if there are a large 
number of continuous-shot images and one screen is too 
small, display may be performed divided into any number of 
SCCS. 

0108 If main image display mode is selected in step S363, 
in step S368 main image compressed data only is temporarily 
read into work memory 217 from a continuous-shot image file 
in memory card 220. The main image compressed data is 
decompressed in step S369, and one main image is displayed 
on LCD 222 in step S370. By using this main image display 
mode, a main image is displayed simply by selecting a con 
tinuous-shot image file without having to laboriously select 
one main image from among many continuous-shot images, it 
is possible for display to be performed in exactly the same 
way as for a conventional single-shot image, and file selection 
efficiency is greatly improved. 
0109 If sequential display mode is selected in step S363, 
in step S371 compressed data of the first image captured is 
read from memory card 220, compressed data is decom 
pressed in step S372, and then displayed on LCD 222 in step 
S373. Next, in step S374, the system waits for an instruction 
from the photographeras to whether the displayed image is to 
be updated or display is to be terminated, and if there is an 
update instruction (“YES), compressed data of the next 
image is read in step S375, and the processing flow returns to 
step S372. An example of a screen in this sequential display 
mode is shown in FIG. 12. In FIG. 12, recorded images can be 
displayed one at a time in shooting order or the reverse order 
by clicking forward key 251 or reverse key 252 respectively at 
the top-right of the screen. If this sequential display mode is 
used, the photographer does not have to select one continu 
ous-shot image at a time, but can check all continuous-shot 
images one by one simply by clicking forward key 251 or 
reverse key 252, and can easily retrieve a desired image by 
rapidly switching between forward key 251 and reverse key 
252. Furthermore, since only one selected image is displayed 
on LCD 222, more detailed checking is possible than in 
multi-display mode. 
0110. In the above description, a method has been 
described whereby images are read from memory card 220 
one at a time each time an image is selected, but provision 
may also be made for all images to be stored temporarily in 
buffer memory 215, and for a selected image to be read from 
buffer memory 215 each time an image is selected, in the 
same way as in multi-display mode. This enables the time 
between selection and display to be shortened. Also, provi 
sion may be made for the image that is displayed first to be 
taken as a main image, and for images captured before and 
after to be displayed sequentially, centered on the main 
image, by means of key 251 and 252 operations. In addition, 
sequential playback mode has a continuous playback func 
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tion, enabling all continuous-shot images to be displayed in 
animation mode at a fixed interval in shooting order by click 
ing play key 253 at the top-left of the screen. 
0111 Continuous-shot image file copy (move, transmit) 
processing will now be described with reference to FIG. 13. 
0112 FIG. 13 is a flowchart for explaining copy process 
ing. In FIG. 13, first, in step S380, a predetermined image file 
is selected, and then in step S381 it is determined whether or 
not this image file is a continuous-shot image file or a single 
shot image file, and if it is not a continuous-shot image file 
(“NO”), normal copying is performed in step S382. On the 
other hand, if it is determined in step S381 that the image file 
is a continuous-shot image file (“YES), a copy mode is 
selected in step S383. There are two continuous-shot image 
copy modes: all-images copy mode and main image copy 
mode. If all-images copy mode is selected in step S383, in 
step S384 the continuous-shot image file is copied directly to 
another folder in memory card 220 and to PC 229. On the 
other hand, if main image copy mode is selected in step S383, 
in step S385 main image data and main image header infor 
mation are extracted from the continuous-shot image file and 
a single-shot image file of the main image only is created (step 
S386), and in step S387 this main image single-shot image 
file is moved to a copy-object folder. Copying a light file of a 
main image only using this main image copy mode makes it 
possible to cut down on memory. Also, using this mode for 
transmission enables only a necessary image to be sent to a 
receiving party without imposing a load on a communication 
channel. Furthermore, memory capacity is not wasted on the 
receiving side. 
0113 Main image replacement processing will now be 
described with reference to FIG. 14. 

0114 FIG. 14 is a flowchart for explaining main image 
replacement processing. In FIG. 14, first, in step S400 a 
predetermined image file is selected, and then in step S401 it 
is determined whether or not this image file is a continuous 
shot image file or a single-shot image file, and if it is not a 
continuous-shot image file (“NO”), a warning indicating that 
the selected image file is not a continuous-shot image file is 
displayed in step S402, and processing is terminated. On the 
other hand, if it is determined in step S401 that the image file 
is a continuous-shot image file (“YES), in step S403 a tran 
sition is made to multi-display mode or sequential display 
mode, and a new main image is selected using this display 
mode (step S404). For example, in the step S403 display 
mode, display is performed from the current main image. 
Next, in step S405, diet mode determination is performed. 
Diet mode is a mode provided in order to cut down on record 
ing capacity, and if diet mode is selected in step S405 
(“YES), in step S410 the main image compressed data and 
header are extracted from the continuous-shot image file, in 
step S411 the management information and header are 
changed and a new single-shot image file is created, and in 
step S412 this single-shot image file is recorded in memory 
card 220. Then, lastly, the old continuous-shot image file is 
deleted from memory card 220 in step S413, and processing 
is terminated. 

(0.115. If diet mode is not selected in step S405 (“NO”), in 
step S406 new and old main images in the continuous-shot 
image file are transposed. This is executed by reading the 
continuous-shot image compressed data and header tempo 
rarily into work memory 217, storing the main image data and 
header in a Sub-image area, storing image data and aheader of 
a new main image in the main image area, and then reading 
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these sequentially. Next, in step S407, the continuous-shot 
image file management information and header are changed, 
and a new continuous-shot image file is created. Then, the 
new continuous-shot image file is recorded in memory card 
220 in step S408, and lastly, the old continuous-shot image 
file is deleted from memory card 220 in step S409, and pro 
cessing is terminated. Thus, using this main image replace 
ment mode enables a main image to be easily replaced with 
another Sub-image. Also, when the remaining capacity of 
memory card 220 is low, image data of other than the main 
image can be deleted immediately using diet mode, enabling 
the usable capacity to be increased. 
0116. In addition to the display (print), copy (move, trans 
mit), and main image replacement processing described here, 
image file processing also includes deletion, color process 
ing, and so forth, but these kinds of processing are executed 
on all images contained in a continuous-shot image file. 
Image file processing is not limited to these kinds, and it is 
possible to decide as appropriate for each kind of image file 
processing whether that processing is to be applied only to a 
main image or to all images. 
0117. As described in detail above, according to this 
embodiment, microcomputer 228 selects one item of image 
data from a plurality of image data obtained by continuously 
capturing a plurality of images by means of a continuous 
shooting function as a main image, records the selected main 
image at the start of one image file, and also records image 
data of other than the main image as Sub-images after the 
main image of that image file. Also, when main image 
replacement is performed, microcomputer 228 records a 
post-replacement main image at the start of that image file, 
and records image data of other than the main image after the 
main image of that image file. By this means, continuous-shot 
images are recorded together in one file, simplifying handling 
of related images. In this case, of the image data recorded 
together in one file, a main image is recorded at the start, and 
other Sub-images are recorded sequentially after the main 
image, enabling a main image to be displayed accurately and 
rapidly in any case. In particular, locating a main image first 
in one file enables compatibility to be maintained with an 
imaging apparatus and recording media having a conven 
tional Exif format, and ensures that display and Suchlike 
output of a main image is possible with any kind of imaging 
apparatus. This offers the significant advantage of enabling 
playback on an old-format playback apparatus. Furthermore, 
locating a main image at the start also has an effect of achiev 
ing fast retrieval. As for the method of use, a main image is 
always output first when the relevant file is clicked. 
0118. In Patent Document 4 through Patent Document 6, 
methods are disclosed whereby main image data and Sub 
image data whose data size has been minified are recorded in 
one file. However, these technologies, although similar in 
using the terms “main image data” and 'sub-image data'. 
differ from this embodiment in (1) having simplification of 
retrieval as an object and (2) not being continuous-shooting 
technologies. 
0119) Also, in a movie mode of a digital camera, motion 
JPEG is provided, and a review file of a series of still images 
is played back in a time series. Here, a plurality of image data 
are recorded in one file. However, since this technology is a 
moving image playback technology, it differs from a technol 
ogy Such as this embodiment whereby a main image is placed 
first in a file irrespective of the shooting order. 
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Embodiment 2 

I0120 Embodiment 2 is a case in which a main image is 
selected according to an amount of shake. 
I0121 FIG. 15 is a flowchart for explaining processing that 
decides a main image based on a detected amount of shake 
according to Embodiment 2 of the present invention. 
0122) If shake occurs at shooting timing, the captured 
image will be blurred. Thus, in this embodiment, an amount 
of shake output from shake detection section 225 is moni 
tored, and an image for which the amount of shake is Smallest 
is selected as a main image. 
I0123. In FIG. 15, first, image number i is initialized (i-1) 
in step S420. Then, in step S421, digital camera 100 amount 
of shake Q(i) stored in shooting information storage section 
227 at the time of continuous shooting is read. Next, in step 
S422, amount of shake Q(i) is compared with amount of 
shake Q(i-1) of image (i-1) captured one image earlier, and 
if amount of shake Q(i) is smaller (“YES), main image 
number k is set to i in step S423. On the other hand, if Q(i) is 
larger than Q(i-1), the processing flow proceeds directly to 
step S424, image number i is updated, and the loop from step 
S421 through step S425 is repeated until image number i is 
equal to N in step S425. Then, lastly, the main image flag is set 
for the k-th image in step S426, and processing is terminated. 
In this way, the image with the Smallest amount of shake 
among N images captured by means of continuous shooting 
can be set as a main image. 

Embodiment 3 

0.124. Embodiment 3 is a case in which a main image is 
selected according to an amount of motion of an image. 
0.125 FIG. 16 is a flowchart for explaining processing that 
decides a main image based on an amount of motion of a 
captured image according to Embodiment 3 of the present 
invention. 

0.126 If a subject moves at shooting timing, the captured 
image will be blurred. Thus, in this embodiment, an amount 
of motion of a subject is monitored by means of motion 
detection section 214 output at the time of shooting, and an 
image for which the amount of motion is Smallest is selected 
as a main image. 
I0127. In FIG. 16, first, image number i is initialized (i-1) 
in step S440. Then, in step S441, amount of motion M(i) 
stored in shooting information storage section 227 at the time 
of continuous shooting is read. Next, in step S442, amount of 
motion M(i) is compared with amount of motion M(i-1) of 
image (i-1) captured one image earlier, and if amount of 
motion M(i) is smaller (“YES), main image number k is set 
to i in step S443. On the other hand, if M(i) is larger than 
M(i-1) (“NO”), the processing flow proceeds directly to step 
S444, image numberi is updated, and the loop from step S441 
through step S445 is repeated until image numberi is equal to 
N in step S445. Then, lastly, the main image flag is set for the 
k-th image in step S446, and processing is terminated. In this 
way, the image with the Smallest amount of motion of a 
Subject among N images captured by means of continuous 
shooting can be set as a main image. 

Embodiment 4 

I0128 Embodiment 4 is a case in which a main image is 
selected according to a degree of focusing. 
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0129 FIG. 17 is a flowchart for explaining processing that 
decides a main image based on a degree of focusing of a 
captured image according to Embodiment 4 of the present 
invention. 
0130. If the focal point is not exactly on the subject at 
shooting timing, the captured image will be fuZZy. Thus, in 
this embodiment, a degree of focusing is monitored by means 
of a captured image contrast value output from AF detection 
section 213, and an image with the sharpest focus is selected 
as a main image. 
0131. In FIG. 17, first, image number i is initialized (i-1) 
in step S460. Then, in step S461, contrast value C(i) stored in 
shooting information storage section 227 at the time of con 
tinuous shooting is read. Next, in step S462, contrast value 
C(i) is compared with contrast value C(i-1) of image (i-1) 
captured one image earlier, and if contrast value C(i) is larger 
(“YES), main image numberk is set to i in step S463. On the 
other hand, if C(i) is smaller than C(i-1), the processing flow 
proceeds directly to step S464, image number i is updated, 
and the loop from step S461 through step S465 is repeated 
until image number i is equal to N in step S465. Then, lastly, 
the main image flag is set for the k-th image in step S466, and 
processing is terminated. In this way, the image with the 
sharpest focus among N images captured by means of con 
tinuous shooting can be determined accurately, and that 
image can be set as a main image. 

Embodiment 5 

0132 Embodiment 5 is a case in which a face is recog 
nized within an image and an NG flag is set if an image in 
which the eyes are closed is detected. 
0.133 FIG. 18 is a flowchart for explaining processing that 
decides a main image based on a face recognition result of a 
captured image according to Embodiment 5 of the present 
invention. 
0134. If the Subject blinks at shooting timing, an image 
may be captured in which the eyes are closed. Thus, in this 
embodiment, provision is made for an image in which the 
Subject’s eyes are closed, based on a face recognition result 
from image recognition section 218, to be excluded from 
main image candidates. In this embodiment, it is assumed that 
face recognition is performed after continuous shooting has 
finished and N continuous-shot images have been stored in 
buffer memory 215. 
0135) In FIG. 18, first, image number i is initialized (i-1) 
in step S480. Then, in step S481, the i-th image is read from 
buffer memory 215. Next, in step S482, face recognition is 
performed. Then, in step S483, it is determined whether or not 
the Subject’s eyes are closed based on the face recognition 
result, and if the subject’s eyes are closed (“YES), NG is set 
as a face recognition result in shooting information. On the 
other hand, if it is determined in step S483 that the subjects 
eyes are not closed (“NO”), the processing flow proceeds 
directly to step S485, image numberi is updated, and the loop 
from step S481 through step S486 is repeated until image 
numberi is equal to N in step S486. In this way, an NG setting 
can be made for an image in which the Subject's eyes are 
closed among N images captured by means of continuous 
shooting, and that image can be excluded from the candidates 
when selecting a main image. 

Embodiment 6 

0.136 Embodiment 6 is a case in which a preferred image 
is set as a main image after shooting in auto-bracket mode 
(hereinafter referred to as AB mode'). 
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0.137 FIG. 19 is a flowchart showing a main image selec 
tion operation in AB mode shooting according to Embodi 
ment 6 of the present invention. 
(0.138. In FIG. 19, first, in step S500, it is determined 
whether or not the set shooting mode is AB mode. If the set 
mode is not AB mode (“NO”), normal shooting is performed 
in step S502. If it is determined in step S500 that AB mode has 
been selected (“YES), first, in step S501, continuous shoot 
ing management information Such as the number of continu 
ous-shot images, continuous shooting interval, shooting date 
and time, and shooting location is input to microcomputer 
228. Then, in step S503, initial values are set for the shooting 
conditions, and in step S504 the system waits for release 
button 103 to be pressed and shooting to start. When AB mode 
has been set, full-press of release button 103 causes a prede 
termined number of images to be captured while shooting 
conditions are changed in a preset manner. When release 
button 103 is pressed and shooting starts in step S504, one 
frame is shot in step S505, and then in step S506 captured 
image data is stored in buffer memory 215, and the shooting 
conditions at that time are stored in shooting information 
storage section 227. Then, in step S507, it is determined 
whether or not the number of captured images has reached the 
predetermined number, and shooting is repeated while updat 
ing the shooting conditions (step S508) until the predeter 
mined number is reached. When shooting ends, a transition is 
made to display mode in step S509, and a preferred image is 
selected from among the images captured in AB mode (step 
S510). Then, lastly, the main image flag is set in the shooting 
information of the selected image in step S511, and process 
ing is terminated. In this way, one continuous-shot image file 
having one main image is recorded in memory card 220 in AB 
mode shooting in the same way as in normal continuous 
shooting. 
0.139 Precision of selection can be further improved by 
combining the main image selection method in normal con 
tinuous shooting described in Embodiment 1 through 
Embodiment 5 with this AB mode shooting main image 
selection method. Shooting conditions that change for each 
shot in AB mode shooting include the exposure amount, 
white balance, and so forth, but are not, of course, limited to 
these. 
0140 AS described above, with an imaging apparatus 
according to an embodiment of the present invention, a main 
image can be selected rapidly and accurately from a plurality 
of continuous-shot images captured by means of continuous 
shooting, and handling of an image file recorded in memory 
card 220 is extremely easy. 
0.141. The above description presents examples of pre 
ferred embodiments of the present invention, but the scope of 
the present invention is not limited to these. 
0142. The present invention can be applied to any kind of 
apparatus that is an electronic device having an imaging appa 
ratus. For example, it is possible to apply the present inven 
tion not only to digital cameras and video cameras, but also to 
camera-equipped mobile phones, portable terminal appara 
tuses such as PDAS (Personal Digital Assistants), personal 
computers equipped with an imaging apparatus, and Suchlike 
information processing apparatuses. 
0143. As long as control is performed to record a main 
image at the start and to record other Sub-images sequentially 
after the main image, any kind of method can be used, and, for 
example, a method whereby a flag is set for a main image may 
be used as well as a method in which a pointer that indicates 
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a main image is used. Furthermore, in addition to a method 
whereby image data rearrangement is performed at the time 
of main image replacement, it is also possible to use a method 
whereby image data rearrangement is not performed and a 
main image is copied to the start position. 
0144. In the above description, it has been assumed that 
main image selection is performed automatically in the case 
of normal continuous shooting, but the present invention is 
not limited to this, and provision may also be made for a 
photographer to manually set a preferred image while visu 
ally checking all images captured using multi-display mode 
or sequential display mode after shooting, in the same way as 
with AB mode shooting. 
0145. In the above description, a main image is decided by 
independently evaluating a shooting state, but a main image 
may also be decided by performing overall evaluation of a 
plurality of shooting states. For example, each shooting State 
could be given an evaluation score, and the image with the 
highest total score would be selected as a main image. 
0146 In the above description, cases have been described 
in which a captured image is recorded in a memory card after 
undergoing JPEG compression, but it goes without saying 
that an image may also be recorded using another compres 
sion method, and that the present invention can also be 
applied to an uncompressed image. 
0147 In the above description, processing by a digital 
camera has been described, but the same kind of processing is 
also possible for aPC or suchlike information device in which 
Software Supporting a continuous-shot image file is installed. 
0148. In the above description, cases have been described 
in which a continuous-shot image file is created for images 
captured continuously in both continuous shooting mode and 
AB mode, but the images need not necessarily be continuous 
shot images, and it is also possible to create one continuous 
shot image file by collecting together related images after 
they have been individually captured one by one. For 
example, a plurality of images captured while manually vary 
ing the Zoom magnification ratio may be recorded in continu 
ous-shot image file format. 
0149. In the above embodiments, the term “imaging appa 
ratus” has been used, but this is simply for convenience of 
description, and a term Such as “photographic apparatus”. 
'digital camera'. “imaging method' or the like may, of 
course, also be used. 
0150. The type, associated drive section, installation 
method, and so forth of component sections configuring an 
above-described digital camera—for example, the type, asso 
ciated drive section, installation method, and so forth of the 
imaging optical system, and the type and so forth of the 
motion detection section—are not limited to those in the 
above embodiments. 
0151. An above-described imaging apparatus is also 
implemented by a program for causing the shooting control 
method of this imaging apparatus to function. This program is 
stored in a recording medium that can be read by a computer. 
0152 The disclosure of Japanese Patent Application No. 
2007-005611, filed on Jan. 15, 2007, including the specifica 
tion, drawings and abstract, is incorporated herein by refer 
ence in its entirety. 

INDUSTRIAL APPLICABILITY 

0153. The present invention is suitable for use in an imag 
ing apparatus Such as a digital camera having a continuous 
shooting function. 
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1. An imaging apparatus comprising: 
a continuous shooting section that captures a continuous 

plurality of images at a predetermined time interval in 
one operation; 

a recording section that records image data corresponding 
to the plurality of captured images in a recording 
medium; and 

a main image selection section that selects one main image 
from the plurality of captured images, 

wherein the recording section records image data of the 
main image and image data of a Sub-image other than the 
main image as one image file. 

2. The imaging apparatus according to claim 1, wherein the 
continuous shooting section further comprises a continuous 
shooting condition setting section that sets continuous shoot 
ing conditions including the time interval and a number of 
images captured at one time at a time of shooting according to 
an operation of a photographer. 

3. The imaging apparatus according to claim 1, further 
comprising a shooting state detection section that detects 
shooting states of the plurality of captured images at a time of 
shooting, 

wherein the main image selection section selects the main 
image based on a detection result of the shooting state 
detection section. 

4. The imaging apparatus according to claim 3, wherein: 
the shooting state detection section detects an amount of 

shake at a time of shooting; and 
the main image selection section selects a captured image 

for which the detected amount of shake is smallest as the 
main image. 

5. The imaging apparatus according to claim 3, wherein: 
the shooting state detection section detects an amount of 

motion of a Subject at a time of shooting; and 
the main image selection section selects a captured image 

for which the detected amount of motion of the subject is 
Smallest as the main image. 

6. The imaging apparatus according to claim 3, wherein: 
the shooting state detection section detects a degree of 

focusing on a Subject at a time of shooting; and 
the main image selection section selects a captured image 

for which the detected degree of focusing is highest as 
the main image. 

7. The imaging apparatus according to claim 3, wherein: 
the shooting state detection section detects whether or not 

a Subject has his/her eyes closed by recognizing a face of 
a Subject at a time of shooting; and 

the main image selection section inhibits selection of a 
captured image in which the eyes are closed as the main 
image. 

8. The imaging apparatus according to claim 3, further 
comprising a first and second shooting operation section that 
starts shooting at a predetermined time interval by means of a 
first shooting operation and terminates shooting after captur 
ing a predetermined number of images at a predetermined 
time interval by means of a second shooting operation, 
wherein: 

the shooting State detection section detects the second 
shooting operation; and 

the main image selection section selects a captured image 
captured first after the second shooting operation as the 
main image. 

9. The imaging apparatus according to claim 1, further 
comprising: 
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a shooting condition changing section that changes shoot 
ing conditions for each of the plurality of captured 
images; and 

a display section that displays the plurality of captured 
images, 

wherein the main image selection section selects the main 
image from among the plurality of captured images dis 
played in the display section according to an operation 
of a photographer. 

10. The imaging apparatus according to claim 9, further 
comprising a shooting condition setting section that sets 
change contents of the shooting conditions at a time of shoot 
ing according to an operation of a photographer. 

11. The imaging apparatus according to claim 1, further 
comprising an image file processing section that selects the 
image file recorded in the recording medium and executes 
predetermined processing thereon, 
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wherein the image file processing section has the main 
image only as a processing object. 

12. The imaging apparatus according to claim 1, wherein 
the image file processing section has the main image and the 
Sub-image as processing objects. 

13. The imaging apparatus according to claim 1, wherein 
the recording section stores a detection result of the shooting 
state detection section together with the image data in the 
image file and records these in the recording medium. 

14. The imaging apparatus according to claim 1, further 
comprising a main image replacement section that replaces 
the main image of the image file with an arbitrary Sub-image. 

15. The imaging apparatus according to claim 14, wherein 
the main image replacement section has a diet mode that 
deletes all the Sub-images and creates a new image file of the 
main image only. 


