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(57) ABSTRACT 
An image capturing apparatus comprising: an image cap 
turing element which receives subject light incident via a 
photographing lens, converts the Subject light into a cap 
tured image signal, and outputs the signal; an A/D conver 
sion section which converts the captured image signal 
outputted by the image capturing element into image data 
and outputs the image data; a storage section which stores at 
least the image data outputted by the A/D conversion 
section; a registration section which relates identification 
facial images which are image data to be used as criteria for 
identifying faces of Subjects among the image data stored in 
the storage section to identification information of each 
Subject, and registers related data into a database; a facial 
image extraction section which extracts facial images which 
are facial portion regions of a person from photographed 
images which are desired image data outputted by the A/D 
conversion section and stored in the storage section; an 
identification section which identifies from the database an 
identification facial image matching an extracted facial 
image which is a facial image extracted by the facial image 
extraction section; and a photograph quantity calculation 
section which calculates for each subject identification infor 
mation a photograph quantity which is the total number of 
photographed images from which an extracted facial image 
matching an identification facial image corresponding to 
identification information for each subject has been 
extracted. 
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FIG.4 
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FIG.5 
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FIG.8 
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FIG.9 
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FIG.10 

DISPLAY PHOTOGRAPH COUNT NUMBER LIST 

SET WARIOUS CONDITIONS 

RE-EXECUTE PHOTOGRAPH COUNT (REAFFIRM) 

CANCEL 

  

Maxell, Ltd.
Ex. 2010

Page 10 of 27



Patent Application Publication Jan. 25, 2007 Sheet 10 of 12 US 2007/0019083 A1 

FIG.11 
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FIG.12 
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FIG.13 
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IMAGE CAPTURING APPARATUS, PHOTOGRAPH 
QUANTITY MANAGEMENT METHOD, AND 
PHOTOGRAPH QUANTITY MANAGEMENT 

PROGRAM 

BACKGROUND OF THE INVENTION 

0001) 
0002 The present invention relates to a technique for 
notifying a user a photograph quantity of a particular subject 
taken by an image capturing apparatus. 
0003 2. Description of the Related Art 

1. Field of the Invention 

0004 Conventionally, techniques have existed which 
allow a user to know who is captured in a photographed 
image. For instance, a digital camera disclosed in Japanese 
Patent Application Laid-Open 2004-62868 comprises: a 
photosensor configured to capture images; an access device 
for accessing a face database used for storing names and face 
identification information related to individuals; a processor 
configured to evaluate loaded images to locate faces, and 
match the located faces to face identification information 
stored in the face database; and a communication device for 
communicating with a user, configured to request the name 
of a person when the face in an image does not match the 
face Stored in the face database at the present moment. 

SUMMARY OF THE INVENTION 

0005 With events such as school events, there is a need 
to be able to photograph each and every person to be 
photographed as Subjects, such as students or children, in a 
uniform manner, or so that a certain photograph quantity will 
be taken for each Subject. In this regard, the technique 
disclosed in Japanese Patent Application Laid-Open No. 
2004-62868 merely requires that names are attached to faces 
which are detected a predefined number of times or more, 
and therefore is not useful towards equalizing the number of 
photographs taken. 
0006 The present invention has been made in consider 
ation of the above problem, and its object is to prevent, as 
much as possible, bias among the number of photographs 
taken for Subjects by managing the number of photographs 
taken for each Subject. 
0007. In order to solve the above problem, an image 
capturing apparatus according to the present invention com 
prises: an image capturing element which receives subject 
light incident via a photographing lens, converts the Subject 
light into a captured image signal, and outputs the signal; an 
A/D conversion section which converts the captured image 
signal outputted by the image capturing element into image 
data and outputs the image data; a storage section which 
stores at least the image data outputted by the A/D conver 
sion section; a registration section which relates identifica 
tion facial images which are image data to be used as criteria 
for identifying faces of subjects among the image data stored 
in the storage section to identification information of each 
object, and registers related data into a database; a facial 
image extraction section which extracts facial images which 
are facial portion regions of a person from photographed 
images which are desired image data outputted by the A/D 
conversion section and stored in the storage section; an 
identification section which identifies from the database an 
identification facial image matching an extracted facial 
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image which is a facial image extracted by the facial image 
extraction section; and a photograph quantity calculation 
section which calculates for each subject identification infor 
mation a photograph quantity which is the total number of 
photographed images from which an extracted facial image 
matching an identification facial image corresponding to 
identification information for each subject has been 
extracted. 

0008. In the image capturing apparatus according to the 
present invention, by registering in advance a facial image 
of each individual intended to be a subject, the number of 
photographed images from which facial images matching 
each facial image have been extracted is calculated. Dis 
playing this photograph quantity with a LCD and the like, or 
notifying the photograph quantity through audio or the like, 
a user may easily learn how many photographs have been 
taken for which subject. Therefore, it becomes possible to 
prevent, as much as possible, occurrences of biases among 
the photograph quantities of Subjects, such as cases where a 
desired photograph quantity is not taken for certain Subjects 
or no photographs are taken for certain Subjects. 
0009. A photograph quantity corresponding to the iden 
tification information of each subject is preferably displayed 
at a predefined timing. “Predefined timing” means before or 
after start of photographing, or more specifically, upon 
half-pressing or full-pressing a release Switch, upon setting 
or deactivating settings of photographing modes, or upon 
transition to a predefined mode for confirming a photograph 
quantity. 
0010 The image capturing apparatus may further com 
prise a main subject determination section which determines 
which Subject is a main Subject based on photographed 
images and extracted facial images extracted from the 
photographed images. 
0011 Moreover, the photograph quantity calculation sec 
tion may be arranged to calculate a main Subject photograph 
quantity which is the total number of photographed images 
in which extracted facial images of a subject determined to 
be the main subject by the main subject determination 
section are extracted, while the display section may display 
the main subject photograph quantity at a predefined timing. 
0012. In other words, by limiting the displayed number of 
photographed images to only those for the main subject, the 
number of photographed images featuring the main subject 
can be learned in a convenient manner. 

0013 The image capturing apparatus may further com 
prise: a focus detection section which detects a focus posi 
tion based on Subject light; and a focus instruction section 
which accepts input operations for instructing a start of 
detection of the focus position by the focus detection sec 
tion; wherein the focus detection section may detect the 
focus position in response to the focus instruction section 
accepting the input operation for instruction, and the display 
section may display a photograph quantity corresponding to 
the identification information of the subject determined to be 
the main subject by the main Subject determination section 
upon detection of the focus position by the focus detection 
section. 

0014) At this point, the main subject determination sec 
tion preferably determines a subject identified by an 
extracted facial image extracted from the vicinity of a focus 
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position as the main Subject. Alternatively, a Subject may be 
determined to be a main Subject when an extracted facial 
image exists at a predefined position within a photographed 
image, for instance near the center thereof. 
0.015 Furthermore, displaying the photograph quantity 
for a main subject in focus upon detection of a focus position 
enables a photographer to grasp the photograph quantity for 
the Subject at the precise moment of photographing that 
Subject, and is useful in preventing biases among photo 
graph quantities of Subjects. 
0016 Preferably, the registration section relates indi 
vidual information of a subject to identification information 
of that Subject and registers the related information into a 
database, and the display section displays the individual 
information of a Subject determined as being a main subject 
by the main subject determination section together with the 
photograph quantity thereof. 
0017 Specifically, individual information includes all 
information useful for identifying individuals, such as name, 
age, gender, affiliation and the like. Displaying Such infor 
mation upon detection of the focus position enables a 
photographer to grasp the identity of the Subject at the 
precise moment of photographing that Subject, and is useful 
in preventing biases among photograph quantities of Sub 
jects. 
0018 The image capturing apparatus further comprises a 
main subject determination setting section which accepts 
settings as to whether determination by the main subject 
determination section will be executed, and the main subject 
determination section performs determination on the main 
Subject when the main subject determination setting section 
is set to execute determination. 

0019. In other words, whether the main subject determi 
nation section performs determination can be arbitrarily set 
by the main Subject determination setting section. 
0020. The image capturing apparatus may further com 
prise a mode setting section which sets transition to a 
photograph quantity notification mode which notifies a 
photograph quantity, and the display section may be 
arranged to display the photograph quantity in response to a 
transition to a photograph quantity notification mode being 
set at the mode setting section. 
0021. The mode setting section is preferably composed of 
a Switch, a touch panel or other operation devices. 
0022. The display section preferably displays a list of 
photograph quantities corresponding to the identification 
information of Subjects according to a predefined sequence, 
Such as in descending or ascending order of the photograph 
quantities. This allows a photographer to grasp at a glance 
which Subject has many photographs and which subject has 
only a few. 
0023 The registration section preferably relates indi 
vidual information of each subject to the identification 
information of the subject and registers the related informa 
tion into the database. 

0024 Preferably, the image capturing apparatus further 
comprises an identification information selection section 
which accepts selection of identification information of a 
desired subject, and the display section displays at least one 
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of an identification facial image and/or individual informa 
tion corresponding to the identification information of a 
subject selected by the identification information selection 
section, and a photographed image from which an extracted 
facial image corresponding to the selected Subject's identi 
fication information is extracted. 

0025. This enables detailed individual information of a 
desired subject to be verified together with the photograph 
quantity taken for the Subject, and makes it possible to 
accurately grasp which subject has a biased photograph 
quantity or an excess/deficiency of in the photograph quan 
tity thereof. 

0026. The image capturing apparatus further comprises a 
main Subject determination section which determines, based 
on photographed images and an extracted facial image 
corresponding to the identification information of a selected 
Subject, which photographed image features the Subject as a 
main Subject, and the display section displays the photo 
graphed image determined as to feature the Subject as a main 
Subject apart from the other photographed images. 

0027. This allows photographed images featuring the 
desired Subject as a main Subject to be distinguished at a 
glance from photographed images not featuring the Subject 
as a main Subject. 

0028. The image capturing apparatus may further com 
prise: a minimum photograph quantity setting section which 
sets a minimum photograph quantity prescribing a minimum 
photograph quantity for each Subject so as to correspond to 
the identification information of each subject; and a notifi 
cation section which issues warnings to the effect that a 
Subject exists which corresponds to a photograph quantity 
not reaching the minimum photograph quantity. 

0029. The image capturing apparatus may further com 
prise a finish time setting section which sets an estimated 
time of finish of photographing for a subject, and the 
notification section may issue a warning before the time set 
by the finishing time setting section. 

0030. By issuing a warning to the effect that a subject 
exists for which a predefined photograph quantity has not 
yet been taken by the finish of photography, inconveniences 
caused by occurrences of events where such biases in the 
photograph quantities cannot be corrected afterwards may 
be prevented as much as possible. 

0031. The image capturing apparatus may further com 
prise: a focus detection section which detects a focus posi 
tion based on Subject light; and a focus instruction section 
which accepts input operations for instructing a start of 
detection of the focus position by the focus detection sec 
tion; wherein the focus detection section may detect the 
focus position in response to the focus instruction section 
accepting the input operation for instruction, and the noti 
fication section may issue a warning upon detection of the 
focus position by the focus detection section. 

0032 Issuing a warning upon detection of the focus 
position enables a photographer to acknowledge that the 
photograph quantity for a particular Subject has not yet 
reached a prescribed number at the precise moment of 
capturing that Subject, and is useful in preventing biases 
among the photograph quantities of Subjects. 
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0033. The image capturing apparatus may further com 
prise a main subject determination section which determines 
which Subject is a main Subject based on photographed 
images and extracted facial images extracted from the 
photographed images, and the notification section issues a 
warning in response to the fact that the photograph quantity 
corresponding to an identification information of the Subject 
determined by the main subject determination section to be 
a main subject has not reached a minimum photograph 
quantity. 
0034 Issuing a warning to the effect that the photograph 
quantity of a Subject which is the main subject has not 
reached a minimum photograph quantity enables a photog 
rapher to grasp that the photograph quantity of a subject just 
about to be captured has not reached a minimum photograph 
quantity, and is useful in preventing biases among photo 
graph quantities of Subjects. 
0035) Preferably, the registration section relates indi 
vidual information of each subject to the identification 
information of each Subject and registers the related infor 
mation into a database, and the notification section issues a 
warning by notifying individual information of a subject for 
which the photograph quantity has not reached a minimum 
photograph quantity. 

0036) This allows the photographer to obtain individual 
information on a Subject for which the photograph quantity 
has not reached a predefined photograph quantity, and 
enables the photographer to accurately grasp which subjects 
photograph quantity is insufficient. This is particularly effec 
tive when there are many subjects. 
0037. The image capturing apparatus may further com 
prise an eye open/shut detection section which determines 
whether the eyes existing in an extracted facial image are 
opened or shut, and the photograph quantity calculation 
section preferably removes photographed images from 
which an inappropriate facial image, which is an extracted 
facial image with eyes determined to be shut by the eye 
open/shut detection section is extracted, from a calculation 
of a photograph quantity of photographed images for a 
photograph quantity corresponding to the inappropriate 
facial image. 

0038 Removing images in which the eyes are shut from 
the photograph quantity enables narrowing down the pho 
tographed images targeted for unbiasing to only appropriate 
images. 

0.039 The image capturing apparatus may further com 
prise an eyes open/shut determination setting section which 
accepts setting whether determination by the eyes open/shut 
detection section is executed, wherein the eyes open/shut 
detection section may be arranged to determine whether 
eyes existing in an extracted facial image are open or shut 
when the eyes open/shut determination setting section has 
been set to execute determination. 

0040. In other words, whether determination by the eyes 
open/shut detection is performed can be arbitrarily set by the 
eyes open/shut determination setting section. 
0041. The image capturing apparatus may further com 
prise an face size determination section which determines 
whether an extracted facial image is a predefined size, 
wherein the photograph quantity calculation section prefer 
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ably removes photographed images from which an inappro 
priate facial image, which is an extracted facial image 
determined not to be a predefined size by the face size 
determination section is extracted, from a calculation of a 
photograph quantity corresponding to the inappropriate 
facial image. 
0042. Removing photographed images which include 
extracted facial images that are under a predefined size 
enables narrowing down the photographed images targeted 
for unbiasing to only appropriate images. 
0043. The image capturing apparatus may further com 
prise face size determination setting section which accepts 
setting whether determination by the face size determination 
section is executed, wherein the face size determination 
setting section may be arranged to determine whether the 
size of an extracted facial image eyes is a predefined size 
when the face size determination setting section has been set 
to perform determination. 
0044) In other words, whether the face size determination 
section executes determination can be arbitrarily set by the 
face size determination setting section. 
0045. The photograph quantity calculation section pref 
erably calculates a photograph quantity upon either record 
ing or deletion of a photographed image, or registration or 
deletion of an identification facial image. 
0046) This allows the photograph quantities to be kept up 
to date in response to new storing or deletion of photo 
graphed images. 
0047 The image capturing apparatus may further com 
prise a range specification section which specifies a range of 
photographed images to be targeted by the face extraction 
section for facial image extraction, and the face extraction 
section extracts facial images from photographed images in 
the range specified by the range specification section. 
0048. The image capturing apparatus may further com 
prise an input section into which identification facial images 
are inputted from external electronic devices, and the storage 
section may store identification facial images inputted into 
the input section. 
0049. In other words, there is no need to limit image data 
to be used as identification facial images to just input data 
outputted from the A/D conversion section, and image data 
may be inputted from various electronic devices such as 
external servers or cameras. 

0050. The photograph quantity management method 
according to the present invention is a photograph quantity 
management method used in an image capturing apparatus 
comprising: an image capturing element which receives 
Subject light incident via a photographing lens, converts the 
Subject light into a captured image signal, and outputs the 
signal; an A/D conversion section which converts the cap 
tured image signal outputted by the image capturing element 
into image data and outputs the image data; a storage section 
which stores at least the image data outputted by the A/D 
conversion section; wherein the photograph quantity man 
agement method comprises: a registration step which relates 
identification facial images which are image data to be used 
as criteria for identifying faces of Subjects among the image 
data stored in the storage section to identification informa 
tion, and stores the related data into a database; an extraction 
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step which extracts facial images which are facial portion 
regions of a person from photographed images which are 
desired image data outputted by the A/D conversion section 
and stored in the storage section; an identification step which 
identifies from the database an identification facial image 
matching an extracted facial image which is a facial image 
extracted by the facial image extraction section; and a 
calculation step which calculates for each subject identifi 
cation information a photograph quantity which is the total 
number of photographed images from which an extracted 
facial image matching an identification facial image corre 
sponding to identification information for each Subject has 
been extracted. 

0051. The photograph quantity management program 
according to the present invention is a photograph quantity 
management program used in an image capturing apparatus 
comprising: an image capturing element which receives 
Subject light incident via a photographing lens, converts the 
Subject light into a captured image signal, and outputs the 
signal; an A/D conversion section which converts the cap 
tured image signal outputted by the image capturing element 
into image data and outputs the image data; a storage section 
which stores at least the image data outputted by the A/D 
conversion section; and a processing unit; wherein the 
photograph quantity management program causes the pro 
cessing unit to execute the steps of 

0.052 a registration step which relates identification 
facial images which are image data to be used as criteria for 
identifying faces of Subjects among the image data stored in 
the storage section to identification information, and regis 
ters the related data into a database; 

0053 an extraction step which extracts facial images 
which are facial portion regions of a person from photo 
graphed images which are desired image data outputted by 
the A/D conversion section and stored in the storage section; 

0054 an identification step which identifies from the 
database an identification facial image matching an 
extracted facial image which is a facial image extracted by 
the facial image extraction section; 

0.055 and a calculation step which calculates for each 
Subject identification information a photograph quantity 
which is the total number of photographed images from 
which an extracted facial image matching an identification 
facial image corresponding to identification information for 
each subject has been extracted. 

0056 Various circuits such as CPUs (central processing 
units) and ASICs may be used as the processing unit. 

0057 According to the present invention, by registering 
in advance a facial image of each individual intended to be 
a Subject, a quantity of photographed images from which 
facial images matching each facial image have been 
extracted is calculated. By displaying the photograph quan 
tity with a LCD and the like, or notifying the photograph 
quantity through audio or the like, a user may easily grasp 
how many photographs have been taken for which Subject. 
Therefore, it becomes possible to prevent, as much as 
possible, occurrences of biases among the photograph quan 
tities of Subjects, such as in cases where a desired photo 
graph quantity is not taken for certain Subjects or no pho 
tographs are taken for certain Subjects. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0058 FIG. 1 is a front view of a digital camera: 
0059 FIG. 2 is a rear view of a digital camera: 
0060 FIG. 3 is a block configuration diagram of a digital 
Camera, 

0061 FIG. 4 is a diagram conceptually illustrating a 
program executed by a main CPU: 
0062 FIG. 5 is an explanatory diagram of a concept of a 
basic information registration table; 
0063 FIG. 6 is an explanatory diagram of a concept of a 
photographed image list table; 
0064 FIG. 7 is an explanatory diagram of a concept of 

list table of a photograph quantity by Subject; 
0065 FIG. 8 is a diagram showing an example of a 
condition setting screen; 
0066 FIG. 9 is a diagram showing a flow of photograph 
quantity management processing: 
0067 FIG. 10 is a display example of a camera mode 
selection screen; 
0068 FIG. 11 is a display example of list information; 
0069 FIG. 12 is a display example of individual infor 
mation; and 
0070 FIG. 13 is a list display example of photographed 
images. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0071 Preferred embodiments of the present invention 
will now be described with reference to the attached draw 
ings. 

0072 FIG. 1 is a front view of a digital camera (herein 
after abbreviated as “camera') 100 according to a preferred 
embodiment of the present invention. 
0073. A photographing lens 101 which includes a Zoom 
lens 101a and a focusing lens 101b is housed in a lens cone 
60 deployed on a front face of the camera 100. Focal length 
adjustment is performed by moving the Zoom lens 101a in 
the direction of an optical axis, while focus adjustment is 
performed by moving the focusing lens 101b in the direction 
of the optical axis. 
0074 From its retracted state in a camera body 180, the 
lens cone 60 extends out from and retracts back into the 
camera body 180 by moving back and forth between a wide 
end, which is a preset minimum focal length, and a tele end, 
which is a preset maximum focal length. The drawing shows 
the lens cone 60 retracted into the camera body 180. 
0075) The camera 100 is also provided with a lens cover 
61 which covers the frontal face of the photographing lens 
101 to create a protection state of the photographing lens 101 
by secluding it from the outside during non-photographing 
mode, and exposes the photographing lens to the outside 
during photographing mode. 
0076. The lens cover 61 is configured with an openable 
and closable mechanism, and covers the frontal face of the 
photographing lens 101 in its opened state, while exposing 
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the frontal face of the photographing lens 101 to the outside 
in its closed state. The lens cover 61 is opened/closed in 
conjunction with the turning on/off of a power switch 121. 
The drawing shows the lens cover 61 in its opened state. 
0077. A mode dial 123 provided with a release switch 
104 at a central portion thereof and the power switch 121 are 
disposed on an upper face of the camera 100. A flash 105a, 
an AF fill light lamp 105b, a self-timer lamp 105c and the 
like are disposed on the frontal face of the camera 100. 
0078 FIG. 2 is a rear view of the camera 100. A Zoom 
switch 127 is disposed on the rear face of the camera 100. 
By pressing a wide (W) side of the Zoom switch 127, the lens 
cone 60 moves towards a wide-end (wide angle) side as long 
as the switch is pressed down. By pressing the other tele (T) 
side of the Zoom switch 127, the lens cone 60 extends out 
towards a tele-end (telephoto) side as long as the Switch is 
pressed down. 
0079 An image displaying LCD 102, a switching lever 
122, a cross-shaped key 124, an information position speci 
fying key 126 and the like are also provided on the rear face 
of the camera 100. The cross-shaped key 124 is an operation 
system in which up, down, left and right respectively set 
display brightness adjustment/self-timer/macro photogra 
phy/flash photography. Although a description will be pro 
vided later, pressing the down key of the cross-shaped key 
124 enables setting of a self photographing mode, where a 
main CPU20 causes a CCD 132 to perform shutter opera 
tions after conclusion of a clocking operation by a self-timer 
circuit 83. 

0080 FIG. 3 is a block diagram of the camera 100. The 
camera 100 is provided with an operation section 120 which 
allows a user to perform various operations when using the 
camera 100. The operation section 120 comprises: the power 
switch 121 for turning on power to activate the camera 100: 
the switching lever 122 which allows arbitrary switching 
among photographing, playback, and list playback which 
will be described later; the mode dial 123 for selecting 
automatic photographing, manual photographing or the like; 
the cross-shaped key 124 for setting or selecting among 
various menus and for performing Zoom; a flash activating 
switch 125; and the information position specifying key 126 
for executing or canceling menus selected through the 
cross-shaped key 124. 
0081. The camera 100 also comprises: the image display 
ing LCD 102 for displaying photographed images, playback 
images or the like; and an operation LCD display 103 which 
provides assistance for operation. 
0082 The camera 100 is equipped with the release switch 
104. Instructions to commence photographing are conveyed 
to the main CPU20 by the release switch 104. In the camera 
100, the switching lever 122 enables switching among 
photographing, playback, and the after-mentioned "list 
mode” to be performed arbitrarily. When photographing, the 
Switching lever 122 is Switched to its photographing side by 
the user. For playback, the switching lever 122 is switched 
to its playback side. For “list mode”, the switching lever 122 
is switched to its "list side. In addition, the camera 100 is 
equipped with a flash activating device comprising a flash 
activation tube 105.a which activates flashes. 

0083. The camera 100 also comprises the photographing 
lens 101, a diaphragm 131, and the CCD sensor 132 (here 
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inafter abbreviated to “CCD 132) which is an image 
capturing element that converts Subject images formed via 
the photographing lens 101 and the diaphragm 131 into 
analog image signals. More specifically, the CCD 132 
creates image signals by accumulating electric charges gen 
erated by subject light irradiating the CCD 132 over a 
variable electric charge accumulation period (exposure 
period). An image signal for each frame is sequentially 
outputted from the CCD 132 at timings synchronized with 
vertical synchronizing signals VD outputted from a CG 
section 136. 

0084. In the case the CCD 132 is used as the image 
capturing element, an optical low-pass filter 132a which 
removes unnecessary high frequency elements from incident 
light is provided to prevent occurrences of false color signals 
and moire fringes or the like. Also provided is an infrared cut 
filter 132b which absorbs or reflects infrared light in the 
incident light to correct the unique sensitivity characteristic 
of the CCD 132 which is sensitive in the long wavelength 
range. Disposition of the optical low-pass filter 132a and the 
infrared cut filter 132b is not limited to any particular aspect. 
0085. The camera 100 also comprises a white-balance/ 
gamma processing section 133 which adjusts the white 
balance of a Subject image represented by the analog image 
signal from the CCD sensor 132, and adjusts the gradient 
(gamma) of a straight line in the tone characteristic of the 
Subject image. The white-balance/gamma processing section 
133 also includes an amplifier with variable amplification 
which amplifies the analog image signal. 
0086) The camera 100 further comprises an A/D conver 
sion section 134 which performs A/D conversion on the 
analog signals from the white-balance/gamma processing 
section 133 to convert into digital RGB image data, and a 
buffer memory 135 for storing the RGB data from the A/D 
conversion section 134. 

0087. In the present embodiment, the A/D conversion 
section 134 has a quantization resolution of 8 bits, and 
converts analog RGB captured image signals outputted from 
the white-balance/gamma processing section 133 into RGB 
digital image data with levels of 0 to 255 and outputs the 
converted data. However, the described quantization reso 
lution is merely an example, and is not a value essential to 
the present invention. 
0088. The camera 100 also comprises the CG (clock 
generator) section 136, a photometry/ranging CPU 137, a 
charging/flash control section 138, a communication control 
section 139, a YC processing section 140, and a power 
battery 68. 
0089. The CG section 136 outputs vertical synchronizing 
signals VD for driving the CCD sensor 132, drive signals 
including high-speed discharge pulses P. control signals 
which control the white-balance/gamma processing section 
133 and the A/D conversion section 134, and control signals 
which control the communication control section 139. In 
addition, control signals from the photometry/ranging CPU 
137 is inputted to the CG section 136. 
0090 The photometry/ranging CPU 137 performs rang 
ing by controlling a Zoom motor 110, a focusing motor 111 
and an aperture motor 112 which performs aperture adjust 
ment to respectively drive the Zoom lens 101a, the focusing 
lens 101b and the diaphragm 131, and controls the CG 
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section 136 and the charging/flash control section 138. 
Driving of the Zoom motor 110, the focusing motor 111 and 
the aperture motor 112 is controlled by a motor driver 62, 
and control commands for the motor driver 62 are sent from 
either the photometry/ranging CPU137 or the main CPU20. 
0091) When the release switch 104 is half-pressed (S1 is 
activated), the photometry/ranging CPU 137 performs pho 
tometry (calculation of EV values) of the brightness of the 
Subject based on image data periodically (every /60th to 
/3oth of a second) obtained from the CCD 132. 
0092. In other words, an AE calculating section 151 
integrates the RGB signals outputted from the A/D conver 
sion section 134, and provides the photometry/ranging CPU 
137 with an integrated value. The photometry/ranging CPU 
137 detects an average brightness of the subject (subject 
luminance) based on the integrated value inputted from the 
AE calculating section 151, and calculates an exposure 
value (EV value) suitable for photographing. 
0093 Based on the obtained EV value, the photometry/ 
ranging CPU 137 then determines an exposure value which 
includes an aperture value (F value) of the diaphragm 131 
and an electronic shutter (shutter speed) of the CCD 132 
according to a predetermined program chart (AE operation). 
0094) When the release button 104 is fully pressed (S2 is 
activated), the photometry/ranging CPU 137 drives the 
diaphragm 131 based on the determined aperture value to 
control the aperture size of the diaphragm 131, and controls 
the electric charge accumulation period at the CCD 132 via 
the CG section 136 based on the determined shutter speed. 
0.095 AE operations include aperture priority AE, shutter 
speed priority AE, and program AE. In any case, by mea 
Suring Subject luminance and performing photographing 
using the exposure value, or in other words, the combination 
of aperture value and shutter speed determined based on the 
photometric value of the Subject luminance, the image 
capturing apparatus is controlled so that image capturing is 
performed under an appropriate exposure, thereby eliminat 
ing troublesome exposure determination. 
0096). An AF detecting section 150 extracts from the A/D 
conversion section 134 image data corresponding to a detec 
tion range selected by the photometry/ranging CPU 137. The 
method used for detecting focus position utilizes a charac 
teristic where the high frequency components of image data 
reach maximum amplitude at a focus position. The AF 
detecting section 150 calculates an amplitude value by 
integrating over one field period the high frequency com 
ponents of the extracted image data. The AF detecting 
section 150 sequentially calculates amplitude values while 
the photometry/ranging CPU 137 controls driving of the 
focusing motor 111 and moves the focusing lens 101 a within 
its range of movement, i.e. between the end point of the 
infinity side (INF point) and the end point of the near side 
(NEAR point), and when maximum amplitude is detected, 
transmits the detected value to the photometry/ranging CPU 
137. 

0097. The photometry/ranging CPU 137 obtains the 
detected value, and instructs the focusing motor 111 to move 
the focusing lens 101b to a focus position corresponding to 
the detected value. In response to the instruction from the 
photometry/ranging CPU 137, the focusing motor 111 
moves the focusing lens 101b to a focus position (AF 
operation). 
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0098. The photometry/ranging CPU 137 is connected to 
the release switch 104 through inter-CPU communication 
with the main CPU 20, and detection of the focus position 
is performed when the release switch 104 is half-pressed by 
the user. The Zoom motor 110 is also connected to the 
photometry/ranging CPU 137. When the main CPU 20 
receives instructions to Zoom in either a tele direction or a 
wide direction from the user through the Zoom switch 127, 
the photometry/ranging CPU137 drives the Zoom motor 110 
to move the Zoom lens 101a between the wide end and the 
tele end. 

0099. In order to activate the flash activating tube 105a, 
the charging/flash control section 138 receives power sup 
plied from the power battery 68 to charge a flash activating 
condenser, not shown, and controls flashing of the flash 
activating tube 105.a. 
0100. In response to the start of charging of the power 
battery 68, as well as the loading of various signals such as 
half-pressed operation signals and fully-pressed operation 
signals of the release Switch 104 and signals indicating flash 
amount and flash timing from the main CPU 20 or the 
photometry/ranging CPU 137, the charging/flash control 
section 138 controls current supply to the self-timer lamp 
105c or the AF fill light 105b to ensure that a desired flash 
amount is obtained at a desired timing. 
0101 More specifically, when a high (H) level signal is 
inputted to the charging/flash control section 138 from the 
main CPU 20 or the photometry/ranging CPU 137, the 
self-timer lamp 105c enters an energized state and turns on. 
On the other hand, when a low (L) level signal is inputted 
to the charging/flash control section 138, the self-timer lamp 
105c enters a non-energized state and turns off. 
0102) The main CPU20 or the photometry/ranging CPU 
137 varies the luminance (brightness) of the self-timer lamp 
105c by setting varying ratios of output periods of the H and 
L level signals (duty ratio). 
0103) The self-timer lamp 105c may be composed of an 
LED. Alternatively, the self-timer lamp 105c and the AF fill 
light lamp 105b may share the same LED. 

0.104) The self-timer circuit 83 is connected to the main 
CPU20. When the mode is set to self-photographing mode, 
the main CPU20 performs clocking based on a fully-pressed 
signal of the release Switch 104. During clocking, the main 
CPU20 controls the self-timer lamp 105c via the photom 
etry/ranging CPU 137 to blink so that its blinking progres 
sively becomes faster according to the remaining time. Upon 
conclusion of clocking, the self-timer circuit 83 inputs a 
clocking conclusion signal to the main CPU 20. Based on 
the clocking conclusion signal, the main CPU20 causes the 
CCD 132 to perform a shutter operation. 
0105. A communication port 107 is provided at the 
communication control section 139. The communication 
control section 139 is responsible for data communication 
with external devices, such as a personal computer with an 
USB terminal, by outputting image signals of a subject 
photographed by the camera 100 to such external devices 
and inputting image signals from Such external devices to 
the camera 100. The camera 100 is also provided with a 
function which simulates the functions of conventional 
cameras that perform photography onto rolls of photo 
graphic film which enable Such conventional cameras to 
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switch among ISO sensitivities such as 100, 200, 400 and 
1600. When ISO sensitivity is switched to 400 or higher, the 
camera 100 assumes a high sensitivity mode where the 
amplification factor of the amplifier of the white-balance/ 
gamma processing section 133 is set to a high amplification 
factor which exceeds a predetermined amplification factor. 
During photographing under the high sensitivity mode, the 
communication control section 139 discontinues communi 
cation with external devices. 

0106 The camera 100 is also provided with a compres 
sion/expansion/ID extracting section 143 and an I/F Section 
144. The compression/expansion/ID extracting section 143 
reads out image data stored in the buffer memory 135 via a 
bus line 142 and compresses the image data, and stores the 
image data into a memory card 200 via the I/F section 144. 
In addition, when reading out image data stored in the 
memory card 200, the compression/expansion/ID extracting 
section 143 extracts an identification number (ID) unique to 
the memory card 200, reads out image data stored in the 
memory card 200 and expands the image data, and stores the 
image data into the buffer memory 135. 
0107 Y/C signals stored in the buffer memory 135 are 
compressed by the compression/expansion/ID extracting 
section 143 into a predetermined format, and are then 
recorded to a removable media such as the memory card 200 
or a built-in high-capacity storage media Such as a hard disk 
(HDD) 75 via the I/F section 144 in a predetermined format 
(e.g. Exif (Exchangeable Image File Format) file). Record 
ing of data to the hard disk (HDD) 75 or reading of data from 
the hard disk (HDD) 75 is controlled by a hard disk 
controller 74 in response to instructions from the main CPU 
20. 

0108. The camera 100 is also provided with the main 
CPU 20, an EEPROM 146, a YC/RGB conversion section 
147, and a display driver 148. The main CPU 20 provides 
overall control of the camera 100. Individual data and 
programs unique to the camera 100 are stored in the 
EEPROM 146. The YC/RGB conversion section 147 con 
verts color image signals generated at the YC processing 
section 140 into trichromatic RGB signals, and outputs the 
converted signals to the image displaying LCD 102 via the 
display driver 148. 
0109 The camera 100 is configured so that an AC adapter 
48 for obtaining power from an AC power source and the 
power battery 68 are both detachable. The power battery 68 
is composed of a chargeable secondary battery Such as a 
NiCD battery, a nickel hydride battery or a lithium-ion 
battery. The power battery 68 may also be composed of a 
disposable primary battery such as a lithium battery or an 
alkaline battery. By loading the power battery 68 into a 
battery storage compartment, not shown, the power battery 
68 is electrically connected to the various circuits of the 
camera 100. 

0110. When the AC adapter 48 is loaded onto the camera 
100 and power is supplied from an AC source to the camera 
100 via the AC adapter 48, the power outputted from the AC 
adapter 48 is preferentially supplied to the various sections 
of the camera 100 as driving power even when the power 
battery 68 is loaded in the battery storage compartment. 
Meanwhile, when the AC adapter 48 is not loaded but the 
power battery 68 is, power outputted from the power battery 
68 is supplied to the various sections of the camera 100 as 
driving power. 
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0.111 Incidentally, although not shown, the camera 100 is 
provided with a backup battery that is separate from the 
power battery 68 to be loaded into the battery storage 
compartment. For instance, a dedicated secondary battery is 
used for the internal backup battery, and is charged by the 
power battery 68. The backup battery supplies power to the 
basic functions of the camera 100 when the power battery 68 
is not loaded into the battery storage compartment for 
replacement or removal. 

0.112. In other words, when power supply from the power 
battery 68 or the AC adapter 48 is terminated, the backup 
batter is connected to a RTC 15 or the like by a switching 
circuit (not shown), and Supplies power to these circuits. 
This ensures that power is supplied without interruption to 
basic functions such as the RTC 15 or the like unless the 
backup battery 29 reaches the end of its battery life. 

0113. The RTC (RealTime Clock) 15 is a dedicated chip 
for clocking, and remains in continuous operation by receiv 
ing power from the backup battery even when power Supply 
from the power battery 68 or the AC adapter 48 has been cut 
off. 

0.114) A backlight 70 which illuminates a transmissive or 
semi-transmissive liquid crystal panel 71 from its rear 
face-side is provided on the image display LCD 102. During 
power saving mode, the main CPU 20 controls the bright 
ness (luminance) of the backlight 70 via a backlight driver 
72, thereby reducing power consumed by the backlight 70. 
In addition, the power saving mode can be turned on and off 
by performing a predetermined operation on a menu screen 
which is displayed on the image display LCD 102 by 
pressing the information position specifying key 126 of the 
operation section 120. 
0115 FIG. 4 is a diagram conceptually illustrating a 
program executed by the main CPU 20. The main CPU 20 
reads out: a face extraction section 20a; an eye region 
detection section 20b; an eye open/shut detection section 
20c: a face determination section 20d: an object manage 
ment setting section 20e; and a display control section 20f: 
which are programs stored in a computer readable storage 
media such as the EEPROM 146 or the hard disk 75, to a 
volatile memory (RAM or the like) and executes the pro 
grams. These programs may also be referred to as simply 
“program'. 

0.116) The face extraction section 20a extracts facial 
regions, which are regions that include facial portions of 
individuals, from images stored in the HDD 75 or images 
that are sequentially stored in the buffer memory 135 (these 
images may be hereinafter referred to as “original images'). 
As for the method for extracting facial regions, for instance, 
a technique disclosed in Japanese Patent Application Laid 
Open No. 09-101579 “Facial Region Extraction Method and 
Copying Condition Determination Method’ by the present 
inventor may be applied. 

0.117) This technique determines whether the hue of each 
pixel of a photographed image falls in a skin color range in 
order to divide the image into a skin-colored region and a 
non-skin-colored region, and detects edges in the image in 
order to classify each location in the image to either edge 
portions or non-edge portions. A region within a skin 
colored region comprising pixels classified as non-edge 
portions and Surrounded by pixels determined to be edge 
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portions is extracted as a face candidate region. The 
extracted face candidate region is determined whether it 
corresponds to a face of a person, and is then extracted as a 
facial region based on the determination results. Alterna 
tively, facial regions may be extracted using methods 
described in Japanese Patent Application Laid-Open No. 
2003-209683 or Japanese Patent Application Laid-Open No. 
2002-199221. 

0118. In the following description, images of facial 
regions extracted from original images by the face extraction 
portion 20a will be referred to as “extracted facial images”. 
0119) The eye region detection section 20b detects eye 
regions in which eyes exist from facial regions extracted 
from the original images by the face extraction portion 20a. 
Eye regions may be detected from relative positional rela 
tionships at central locations of facial outlines which are 
obtained as result of face detection. 

0120) The eye open/shut detection section 20c deter 
mines whether eyes in an eye region are opened or shut, or 
whether they are completely opened or only half-opened. 
The method for determining whether eyes are open or shut 
is not limited to any particular method. For instance, the eye 
open/shut detection section 20c respectively detects num 
bers of black pixels in vertical directions in two eye regions 
which correspond to both eyes. Based on the numbers of 
black pixels in vertical directions in the two eye regions, 
determination is performed on whether both eyes are open or 
shut, or only halfway open. 

0121 The face determination section 20d identifies a 
registration facial image matching an extracted facial image 
extracted by the face extraction section 20a from a basic 
information registration table 75a in the HDD 75, herein 
after-mentioned, and identifies the Subject ID corresponding 
to the identified registration facial image. Various facial 
recognition techniques may be used to determine matches 
between registration facial images and extracted facial 
images. For instance, matches may be determined based on 
face sizes, face contours, eye positions or the like. 

0122 FIGS. 5 to 7 show information stored on the hard 
disk 75. Referring now to FIG. 5, a basic information 
registration table 75a is stored in the hard disk 75. The basic 
information registration table 75a relates “registration facial 
images', which are images to be used as criteria for iden 
tifying the face of each individual subject, to “subjectIDs, 
which are identification information assigned to each indi 
vidual subject. The “registration facial images” and “subject 
IDs are further related to “names' of individuals. 

0123 Registration facial images are acquired by a pho 
tographer using the digital camera 100 by individually 
photographing the face of each subject. Alternatively, reg 
istration facial images may be inputted to the HDD 75 from 
various electronic devices such as an external server or a 
camera via the communication port 107. The photographer 
photographs a subject at a size and clarity Sufficient for 
identifying the face of the subject, and inputs the “name of 
the subject through the operation section 120. The subject 
management section 20e attaches a unique Subject ID 
through the operation section 120 to the facial image, and 
relates the facial image to the inputted name and stores the 
facial image in the basic information registration table 75a. 
Facial images stored in the basic information registration 
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table 75a become registered facial images. Stored contents 
of the basic information registration table 75a may be 
displayed on the liquid crystal panel 71 by performing 
predefined menu operations. The stored contents may also 
be added, changed, deleted or updated. 
0.124 Referring now to FIG. 6, a photographed image list 
table 75b is stored in the hard disk 75. In this table, 
photographed images which are images obtained by fully 
pressing the release switch 104; subject IDs identified from 
the images by the face determination section 20d (in other 
words, identification information of the subjects shown in 
the image); main subject IDs which are the subject IDs of 
main Subjects in the images: “face size inappropriate subject 
IDs” which are subject ID for subjects photographed at a 
size inappropriate for viewing or printing: “eyes inappro 
priate (half-open) subject IDs which are subject IDs for 
subjects with eyes shut or half-open; and “line of sight 
inappropriate subjectIDs which are subjectIDs for subjects 
whose lines of sight are inappropriate, are related to each 
other and stored. 

0.125 Determination of which subjects subject ID 
should be stored in the photographed image list table as a 
“main subjectID, a “face size inappropriate subjectID, an 
“eyes inappropriate (half-open) subject ID' or a “line of 
sight inappropriate subject ID may be either performed 
through software processing executed by the CPU 20, or 
though arbitrary operation of the operation section 120 by 
the user. 

0.126 For instance, the face determination section 20 
determines whether an extracted facial image detected by 
the face extraction section 20a is under a predefined size (for 
example, an absolute threshold such as 100 by 100 pixels, or 
a relative threshold such as the area ratio of the extracted 
image to the original image) (face size determination). If the 
extracted facial image is under the predefined size, a subject 
ID corresponding to a registered facial image matching a 
facial image of the facial region is related to the image as a 
“face size inappropriate subject ID, and stored in the 
photographed image list table 75b. 

0127. Alternatively, the face determination section 20 
stores a Subject ID corresponding to a registered facial 
image matching a facial region in which the eyes are 
determined by the eyes open/shut detection section 20c to be 
shut and/or half-open as an eyes inappropriate (half-open) 
subject ID into the photographed image list table 75b. 

0128. In addition, the face determination section 20 dis 
plays a list of extracted facial images detected by the face 
extraction section 20a onto the image display LCD 102 to 
have the user select an extracted facial image where the line 
of sight is deviated, and stores a Subject ID corresponding to 
a registered facial image matching the selected extracted 
facial image as a line of sight inappropriate subject ID into 
the photographed image list table 75b. 

0129. Alternatively, the face determination section 20 
determines whether an extracted facial image is a main 
Subject based on whether the extracted facial image was at 
a predefined position, Such as the focus position of the AF 
detection section 150 or the vicinity of the center of the 
original image upon half-pressing of the release Switch 104 
(main subject determination). However, if there is only one 
extracted facial image, the extracted facial image is deter 
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mined to be the main subject regardless of whether it is 
positioned at a predefined position. When an extracted facial 
image is determined to be the main Subject, a Subject ID 
corresponding to a registered facial image matching the 
extracted facial image is stored in the photographed image 
list table 75b as a main subject ID. 
0130. While the above-described face extraction section 
20a, eye region detection section 20b, eye open/shut detec 
tion section 20c, face determination section 20d, subject 
management section 20e, and the display control section 20f 
are programs executed by the main CPU 20, a variation 
configured so that either a portion of or all of the above 
programs are implemented in a dedicated semiconductor 
integrated circuit (ASIC or Application Specific Integrated 
Circuit) is also possible. This variation is preferable, since it 
reduces the load on the main CPU 20. 

0131 Referring now to FIG. 7, a photograph quantity by 
subject list table 75c is stored in the hard disk 75. Among the 
images stored in the HDD 75, to all original images or 
desired original images specified via the operation section 
120, the photograph quantity by subject list table 75c relates: 
“photograph quantities” which indicate the total number of 
original images containing an extracted facial image match 
ing a registered facial image: “photograph targets which are 
flags indicating whether an original image will be a target of 
face extraction by the face extraction section 20a; “main 
shot quantities' which are the total number of original 
images in which the extracted facial image is the main 
subject; and “subject IDs” and “names' corresponding to 
registered facial images matching the extracted facial 
images. 
0132) Counting of the photograph quantity for each sub 
ject is performed by the Subject management section 20e by 
individually adding up the number of extracted facial 
images, among those extracted from the original image by 
the face extraction section 20a, which match a certain 
registered facial image for each registered image. In addi 
tion, counting of the main shot quantity for each subject is 
performed by the subject management section 20e by indi 
vidually adding up the number of extracted facial images 
positioned at the focus position of the AF detection section 
150 or the vicinity of the center of the original image during 
photography for each registered image matching the 
extracted facial images. 
0133) While a description will be provided later, the 
Subject management section 20e may also be arranged to 
exclude original images which include extracted facial 
images corresponding to Subject IDs stored as “face size 
inappropriate subject IDs”, “eyes inappropriate (half-open) 
subject IDs or “line of sight inappropriate subject IDs 
from the aggregate total of the photograph quantities. 
0134) The tables shown in FIGS. 5 to 7 do not necessarily 
have to be stored in the HDD 75. For instance, the tables 
may be stored in the memory card 200, or a server, not 
shown, connected via the communication port 107. 
0135) Operating conditions of the programs executed by 
the main CPU 20 may be arbitrarily set by selecting/ 
specifying setting items of a graphical user interface (GUI) 
displayed on the liquid crystal panel 71 through the opera 
tion section 120. 

0136 FIG. 8 shows a condition setting screen which is an 
example of the GUI. Items settable by the condition setting 

Jan. 25, 2007 

screen are: a “face size” which is a relative area ratio 
threshold used for face size determination of an extracted 
facial image to an original image; whether facial images 
with eyes half-open will be considered valid/invalid as 
extracted facial images; whether only extracted facial 
images with Subjects looking straight into the camera will be 
calculated for photograph quantities and main shot quanti 
ties; whether only extracted facial images in which their 
subjects are main subjects will be calculated for main shot 
quantities; a “minimum photograph quantity” which is a 
prescribed photograph quantity; an original image range 
which the face extraction section 20a targets for extracting 
facial regions (in this example, “from (start)’ and “to (end) 
of time and date of photography; and an estimated time of 
finish of photography of a subject. 
0.137 The relationships between the setting items of the 
condition setting screen and the operation conditions of the 
programs are as follows. The face determination section 20d 
references an area ratio threshold set So as to correspond to 
a subject ID to determine whether the relative area ratio of 
a registered facial image corresponding to that Subject ID to 
its original image exceeds the threshold. If not, the Subject 
ID is stored as a “face size inappropriate subject ID'. 
0.138. Additionally, if “half-open invalid' is checked for 
a Subject ID, in addition to an extracted facial image in 
which the eyes are completely shut, the eyes open/shut 
detection section 20c also stores an extracted facial image in 
which the eyes are neither completely shut nor completely 
open (so-called half-open) as an “eyes inappropriate (half 
open) subject ID. 
0.139 Moreover, the subject management section 20e 
calculates an aggregate total of “main shot IDs only when 
“main shot' is checked for a subject ID. 
0140) If a “minimum photography quantity” of 1 or 
above is set for a subjectID, the Subject management section 
20e references the “photograph quantity corresponding to 
that Subject ID at a predefined timing (for instance, the time 
set as “estimated finish, or after a lapse of a predefined 
time, such as 15 minutes, after setting to photography 
mode). If the “photograph quantity” is under the “minimum 
photography quantity', a predefined warning is displayed on 
the liquid crystal 71. Alternatively, a warning message 
indicating the name of a Subject for which the “photograph 
quantity” is under the “minimum photography quantity” 
may be played back through a speaker, not shown. This 
allows the photographer to easily acknowledge which Sub 
ject's photograph quantity has not reached a prescribed 
quantity without having to go through the trouble of visually 
confirming the photograph quantity. 
0141 Furthermore, if “from and “to have been set, the 
face extraction section 20a performs face extraction only on 
original images with image recording dates/times recorded 
in datetimeoriginal tags or the like which are within the 
range defined by “from and “to’. This allows a photogra 
pher to arbitrarily specify at what timing images should be 
photographed to become targets of facial extraction, and is 
therefore preferable. 
0142. These setting items are individually settable for 
each subject ID, and set items are only valid for registered 
facial images corresponding to each subject ID. 
0.143 Conditions set with this screen are related to sub 
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become the conditions to which the main CPU 20 conforms 
when executing the various programs. 
0144. A flow of photograph quantity management pro 
cessing performed by the camera 100 will now be described 
with reference to the flowchart of FIG. 9. 

0145 First, in step S1, a photographer who intends to 
photograph one or a plurality of Subjects specified in 
advance sets the switching lever 122 to “photograph, and 
individually photographs the face of each subject. For this 
purpose, it is preferable that the faces are photographed at 
clear and appropriate sizes to allow detection of the facial 
regions by the face detection section 20a. Each photo 
graphed facial image is displayed on the liquid crystal panel 
71. The Subject management section 20e accepts input of 
“names' of Subjects through the graphical user interface 
(GUI), not shown, displayed on the liquid crystal panel 71. 
0146) Next, after confirming whether a photographed 
facial image should be registered in the basic information 
registration table 75a, when a designation for registration is 
forwarded from the operation section 120, the subject man 
agement section 20e attaches a unique Subject ID to the 
photographed facial image, relates the name, facial image 
and the subject ID inputted through the operation section 
120 to each other, and stores the related information into the 
basic information registration table 75a. 
0147 Facial images to be stored in the basic information 
registration table 75a by the subject management section 
20e do not necessarily have to be images obtained based on 
image capturing signals of the CCD 132. As long as facial 
images are photographed at an appropriate size and with 
appropriate clarity, facial images may be, for instance, 
received from an external server via the communication port 
107 or read out from the memory card 200. Start/finish of 
operation of the GUI for registering facial images may be 
Switched back and forth by operating the operation section 
120 during the photography mode. 
0148. In step S2, photography is performed indepen 
dently of facial image registration in a state where the facial 
image registration GUI is disabled in photography mode. An 
original image obtained through photography is stored in the 
memory card 200 or the HDD 75. Accordingly, the subject 
management section 20e adds the file name of the newly 
obtained photographed image to the photographed image list 
table 75b. 

0149. In step S3, the face extraction section 20a extracts 
a facial region (in other words, an extracted facial image) 
from the photographed image. 
0150. In step S4, the face determination section 20d 
identifies a registered facial image which matches each 
extracted facial image from the basic information registra 
tion table 75a. Furthermore, the face determination section 
20d also identifies a subject ID corresponding to the iden 
tified registered facial image. The face determination section 
20d relates the identified subject ID to the file name of the 
original image, and adds the subject ID to the “subject ID' 
in the photographed image list table 75b. In other words, 
whenever photography is performed, identification informa 
tion of the Subject in the photographed image is stored into 
the photographed image list table 75b. 
0151. On the other hand, the “photograph quantity” of the 
photograph quantity by subject list table 75c, which is the 
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total number of photographed images for which subject IDs 
were identified by the facial determination section 20d, is 
updated for each subject ID. In other words, whenever 
photography is performed, the total number of each subject 
appearing in the images photographed thus far is stored into 
the photograph quantity by subject list table 75c. 

0152. In addition, if the face extraction section 20a is able 
to extract an extracted facial image from the photographed 
image, eye region detection by the eye region detection 
section 20b, determination of whether eyes are shut or 
half-open by the eyes open/shut detection section 20c, face 
size determination and main Subject determination by the 
face determination section 20d are also performed. Upon 
conclusion of the above determinations, according to the 
results thereof, a “main subject ID', a “face size inappro 
priate subject ID, an “eyes inappropriate (half-open) sub 
ject ID' or a “line of sight inappropriate subjectID is stored 
into the photographed image list table 75b. 
0153. At the photograph quantity by subject list table 
75c, for subject IDs for which “photography target' flags 
have been set to “off, updating of the corresponding “pho 
tograph quantities” or storing of “main subject IDs”, “face 
size inappropriate Subject IDs', 'eyes inappropriate (half 
open) subject IDs or “line of sight inappropriate subject 
IDs are not performed. 
0154) In addition, since it is conceivable that registered 
facial images may be added, deleted, changed or otherwise 
modified before or after recording of a photographed image, 
re-execution of the processing of step S4 may be arranged to 
be instructed at an arbitrary timing so that the processing is 
executed upon receiving Such instructions for re-execution. 
Alternatively, the processing of step S4 may be arranged to 
be immediately executed upon addition or deletion of an 
original image. This enables variations in original images to 
be reflected to the stored contents of each table in a timely 
basis, and is therefore preferable. 
0.155. In step S5, the user concludes the photographing 
sequence, and switches the switching lever 122 to “list'. In 
response to the switching lever being switched to “list, the 
display control section 20f displays a "camera mode selec 
tion screen” on the liquid crystal panel 71. 

0156 FIG. 10 shows an example of a camera mode 
selection screen. In this camera mode selection screen, 
buttons for specifying four types of operations, namely 
“display photograph count list”, “set various conditions'. 
“re-execute photograph count” and "cancel', are displayed. 
Each menu may be selected/specified using the cross-shape 
key 124 or the like in the operation section to execute 
operations corresponding to each selected mode. 

0157 "Re-execute photograph count” is a button used to 
give the re-execution instruction of step S4. The processing 
of step S4 is executed upon operation of this button. 
0158 When “display photograph count list’ is selected, 
the display control section 20fdisplays information stored in 
the photograph quantity by subject list table 75c on the 
liquid crystal panel 71. 

0159 FIG. 11 is an example of a list display of the 
contents of the photograph quantity by subject list table 75c. 
As shown in FIG. 11, list information composed of a subject 
ID, name, photograph target flag, photograph quantity, and 
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number of main subjects related to each other in the pho 
tograph quantity by subject list table 75c is displayed in list 
format on the liquid crystal panel 71. At this point, the list 
information may be displayed after Sorting in ascending/ 
descending order of photograph quantity per subject. This 
allows a photographer to easily acknowledge which subject 
has had fewer or more photographs taken than others, and is 
useful in preventing or correcting occurrences of biases 
among the photograph quantity to be subsequently taken for 
the Subjects. 

0160 Arbitrary list information can also be specified on 
this screen through the operation section 120. By specifying 
a list information and selecting the “display details' button, 
the display control section 20f displays detailed individual 
information on a corresponding Subject. 

0161 FIG. 12 shows a display example of individual 
information. For instance, in addition to specified list infor 
mation (Subject ID, name, photograph quantity, main shot 
quantity, photograph target flag), a registered facial image is 
displayed on this screen. A photographer may reference this 
screen and confirm which subject has had fewer or more 
photographs taken than others while looking at the faces or 
names of the Subjects. 

0162 Information to be displayed on this screen need not 
be displayed when the “list mode is set by the switching 
lever 122. For instance, when the release switch is half 
pressed, face extraction may be performed for a main subject 
who is in focus, and the photograph quantity, the name, the 
main shot quantity, as well as the minimum photograph 
quantity set through the condition setting screen described 
later or the like related to the subject ID corresponding to the 
extracted facial image may be displayed. In addition, when 
the release Switch is half-pressed, a warning may be dis 
played or an audio warning message may be played back if 
the photograph quantity of a subject ID corresponding to an 
extracted facial image has not reached the minimum pho 
tograph quantity corresponding to that Subject ID. 

0163 A "photographed image list display' button is 
provided on this screen. When the “photographed image list 
display' button is selected, the display control section 20f 
displays a list of photographed images corresponding to the 
subject ID of the specified list information. 

0164. A "delete' button which deletes specified list infor 
mation when operated may also be provided on this screen. 

0165 FIG. 13 shows a list display example of photo 
graphed images. In the particular example shown in FIG. 13. 
the display control section 20f displays photographed 
images which correspond to a Subject ID stored in the 
photographed image list table 75b as a “main subject ID 
among the Subject IDs of the specified list information as 
“main shots', and displays such “main shots’ to be distin 
guishable from other photographed images. This allows 
photographed images showing the specified desired subject 
as a main subject to be displayed separately from the other 
photographed images, and enables a photographer to grasp 
at a glance which Subject is featured as a main Subject in 
which photographed image. 

0166 Photographed images may be deleted and orga 
nized on this screen. In other words, by selecting a desired 
photographed image and operating a "delete' button at the 
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top of the screen, the selected photographed image is deleted 
from the HDD 75 or the like. 

0.167 When “setting various conditions” is selected on 
the camera mode selection screen, a condition setting screen 
(refer to FIG. 8) for setting determination of eyes shut/half 
open, determination of face size, and various other condi 
tions for narrowing down the images to be displayed on the 
photographed image list is displayed. 

0168 While the camera 100 is suitable in a wide variety 
of applications, as an example, assume that a kindergarten 
field trip is taking place, and the teacher leading the children 
is acting as a photographer and is about to take photographs 
of the children. If a conventional camera was used to 
photograph the children during the field trip, Verifying 
which child is captured in which photographed image, after 
the field trip is over, may reveal that the number of photo 
graphed children is biased. However, since the field trip is 
over, there is no way to correct the bias. In addition, if there 
are a significant number of children in the first place, the task 
itself of verifying which child ended up with more or fewer 
photographs than others is likely to be difficult. 
0169. In light of the above, the camera 100 according to 
the present invention should be used as follows. The faces, 
names and other individual information of the children are 
registered in advance into the camera 100, and a condition 
for each child is set on the condition setting screen. The 
teacher need not register all the children, and should register 
only those in his or her charge. Moreover, by storing in 
advance the individual information of all children as shared 
data in an external device Such as a server, not shown, each 
teacher may download information via the communication 
port 107 to their respective cameras 100, thereby saving the 
trouble of individually registering information for each 
camera 100. 

0170 When a photographic opportunity arrives during 
the field trip, the photographer half-presses the release 
Switch 104. At this point, the current photograph quantity or 
name of the child in focus is displayed on the liquid crystal 
display 71. The photographer is able to verify the photo 
graph quantity of each child whenever photographing is 
performed. This allows the photographer to select another 
child as a Subject if there is a large photograph quantity, 
while the release switch may be fully pressed is there is only 
a Small photograph quantity, thereby ensuring that all chil 
dren are evenly photographed. 

0171 Alternatively, if it is too onerous to verify the 
photograph quantity every time photographing is performed, 
the photographer may select the “list mode using the lever 
122 after taking a certain photograph quantity. In this case, 
since list information of the children is displayed on the 
liquid crystal panel 71, the photograph quantity and the like 
of a desired child will be displayed by selecting the list 
information of the child. By verifying individual photograph 
quantities of the children, the photographer may Subse 
quently perform photographing either with attention given to 
avoid biases among the photograph quantities of the chil 
dren, or in order to correct an existing bias. 
0172 Unlike conventional cases, continuing photogra 
phy by iterating such operations as described above makes 
it possible to prevent, as much as possible, biases among the 
photography contents of the Subjects. 
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What is claimed is: 
1. An image capturing apparatus comprising: 
an image capturing element which receives Subject light 

incident via a photographing lens, converts the Subject 
light into a captured image signal, and outputs the 
signal; 

an A/D conversion section which converts the captured 
image signal outputted by the image capturing element 
into image data and outputs the image data; 

a storage section which stores at least the image data 
outputted by the A/D conversion section; 

a registration section which relates identification facial 
images which are image data to be used as criteria for 
identifying faces of Subjects among the image data 
stored in the storage section to identification informa 
tion of each subject, and registers related data into a 
database; 

a facial image extraction section which extracts facial 
images which are facial portion regions of a person 
from photographed images which are desired image 
data outputted by the A/D conversion section and 
stored in the storage section; 

an identification section which identifies from the data 
base an identification facial image matching an 
extracted facial image which is a facial image extracted 
by the facial image extraction section; 

and a photograph quantity calculation section which cal 
culates for each subject identification information a 
photograph quantity which is the total number of 
photographed images from which an extracted facial 
image matching an identification facial image corre 
sponding to identification information for each subject 
has been extracted. 

2. The image capturing apparatus according to claim 1, 
further comprising: a display section which displays at a 
predefined timing a photograph quantity corresponding to 
the identification information of each subject. 

3. The image capturing apparatus according to claim 2, 
further comprising: a main subject determination section 
which determines which Subject is a main subject based on 
the photographed images and extracted facial images 
extracted from the photographed images. 

4. The image capturing apparatus according to claim 3, 
wherein the photograph quantity calculation section calcu 
lates a main Subject photograph quantity which is the total 
number of photographed images in which extracted facial 
images of a subject determined to be the main Subject by the 
main Subject determination section are extracted, 

and the display section displays the main subject photo 
graph quantity at a predefined timing. 

5. The image capturing apparatus according to claim 3, 
further comprising: a focus detection section which detects 
a focus position based on Subject light; 

and a focus instruction section which accepts input opera 
tions for instructing a start of detection of the focus 
position by the focus detection section; wherein 

the focus detection section detects the focus position in 
response to the focus instruction section accepting the 
input operation for instruction, 
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and the display section displays the photograph quantity 
corresponding to the identification information of a 
subject determined to be the main subject by the main 
Subject determination section upon detection of the 
focus position by the focus detection section. 

6. The image capturing apparatus according to claim 5, 
wherein the main Subject determination section determines 
a Subject identified by an extracted facial image extracted 
from the vicinity of the focus position as the main Subject. 

7. The image capturing apparatus according to claim 3, 
wherein the registration section relates individual informa 
tion of the subject to identification information of the subject 
and registers related information into the database, 

and the display section displays the individual informa 
tion of a Subject determined as being the main Subject 
by the main Subject determination section together with 
the photograph quantity. 

8. The image capturing apparatus according to claim 3, 
further comprising: a main Subject determination setting 
section which accepts settings as to whether determination 
by the main subject determination section will be executed, 
wherein 

the main Subject determination section performs determi 
nation on the main Subject when the main Subject 
determination setting section is set to execute the 
determination. 

9. The image capturing apparatus according to claim 2, 
further comprising: a mode setting section which sets tran 
sition to a photograph quantity notification mode which 
notifies a photograph quantity, wherein 

the display section displays the photograph quantity in 
response to a transition to the photograph quantity 
notification mode being set at the mode setting section. 

10. The image capturing apparatus according to claim 9. 
wherein the display section displays in a predefined order 
photograph quantities corresponding to the identification 
information of each Subject. 

11. The image capturing apparatus according to claim 10, 
wherein the registration section relates individual informa 
tion of each subject to the identification information of the 
Subject and registers related information into the database. 

12. The image capturing apparatus according to claim 11, 
further comprising: an identification information selection 
section which accepts selection of identification information 
of a desired subject, wherein 

the display section displays at least one of an identifica 
tion facial image and/or individual information corre 
sponding to the identification information of a subject 
selected by the identification information selection sec 
tion, and a photographed image from which an 
extracted facial image corresponding to the selected 
subject’s identification information is extracted. 

13. The image capturing apparatus according to claim 12, 
further comprising: a main Subject determination section 
which determines, based on the photographed images and an 
extracted facial image corresponding to the identification 
information of the selected Subject, which photographed 
image features the Subject as a main subject, wherein 

the display section displays a photographed image deter 
mined as to feature the Subject as a main subject apart 
from the other photographed images. 
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14. The image capturing apparatus according to claim 1, 
further comprising: a minimum photograph quantity setting 
section which sets a minimum photograph quantity prescrib 
ing a minimum photograph quantity for each Subject so as to 
correspond to the identification information of each subject; 

and a notification section which issues a warning to the 
effect that a subject exists which corresponds to a 
photograph quantity not reaching the minimum photo 
graph quantity. 

15. The image capturing apparatus according to claim 14. 
further comprising: an finish time setting section which sets 
an estimated time of finish of photographing for a Subject, 
wherein 

the notification section may issue the warning before the 
time set by the finish time setting section. 

16. The image capturing apparatus according to claim 14. 
further comprising: a focus detection section which detects 
a focus position based on the Subject light; 

and a focus instruction section which accepts an input 
operation for instructing a start of detection of the focus 
position by the focus detection section; wherein 

the focus detection section detects the focus position in 
response to the focus instruction section accepting the 
input operation for instruction, and the notification 
section issues the warning upon detection of the focus 
position by the focus detection section. 

17. The image capturing apparatus according to claim 14. 
further comprising: a main subject determination section 
which determines which Subject is a main subject based on 
the photographed images and extracted facial images 
extracted from the photographed images, wherein 

the notification section issues the warning in response to 
the fact that the photograph quantity corresponding to 
an identification information of the subject determined 
by the main subject determination section to be the 
main subject has not reached the minimum photograph 
quantity. 

18. The image capturing apparatus according to claim 14. 
wherein the registration section relates individual informa 
tion of each subject to the identification information of each 
Subject and registers related information into the database, 

and the notification section issues the warning by notify 
ing individual information of a subject for which the 
photograph quantity has not reached a minimum pho 
tograph quantity. 

19. The image capturing apparatus according to claim 1, 
further comprising: an eye open/shut detection section 
which determines whether the eyes existing in an extracted 
facial image are opened or shut, wherein 

the photograph quantity calculation section preferably 
removes photographed images from which an inappro 
priate facial image, which is an extracted facial image 
with eyes determined to be shut by the eye open/shut 
detection section is extracted, from a calculation of a 
photograph quantity of photographed images for a 
photograph quantity corresponding to the inappropriate 
facial image. 

20. The image capturing apparatus according to claim 19, 
further comprising: an eyes open/shut determination setting 
section which accepts setting whether determination by the 
eyes open/shut detection section is executed, wherein 
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the eyes open/shut detection section determines whether 
eyes existing in an extracted facial image are open or 
shut when the eyes open/shut determination setting 
section has been set to execute the determination. 

21. The image capturing apparatus according to claim 1, 
further comprising: a face size determination section which 
determines whether the extracted facial image is a pre 
defined size, wherein 

the photograph quantity calculation section removes pho 
tographed images from which an inappropriate facial 
image, which is an extracted facial image determined 
not to be the predefined size by the face size determi 
nation section is extracted, from a calculation of a 
photograph quantity corresponding to the inappropriate 
facial image. 

22. The image capturing apparatus according to claim 21, 
further comprising: a face size determination setting section 
which accepts setting whether determination by the face size 
determination section is executed, wherein 

the face size determination setting section determines 
whether the size of an extracted facial image eyes is a 
predefined size when the face size determination setting 
section has been set to perform the determination. 

23. The image capturing apparatus according to claim 1, 
wherein the photograph quantity calculation section calcu 
lates a photograph quantity upon either recording or deletion 
of the photographed images, or registration or deletion of the 
identification facial images. 

24. The image capturing apparatus according to claim 1, 
further comprising: a range specification section which 
specifies a range of photographed images to be targeted by 
the face extraction section for facial image extraction, 
wherein 

the face extraction section extracts the facial images from 
photographed images in the range specified by the 
range specification section. 

25. The image capturing apparatus according to claim 1, 
further comprising: an input section into which identification 
facial images are inputted from external electronic devices, 
wherein 

the storage section stores identification facial images 
inputted into the input section. 

26. A photograph quantity management method used in an 
image capturing apparatus comprising: an image capturing 
element which receives Subject light incident via a photo 
graphing lens, converts the Subject light into a captured 
image signal, and outputs the signal; an A/D conversion 
section which converts the captured image signal outputted 
by the image capturing element into image data and outputs 
the image data; a storage section which stores at least the 
image data outputted by the A/D conversion section; 
wherein the photograph quantity management method com 
prising the steps of 

a registration step which relates identification facial 
images which are image data to be used as criteria for 
identifying faces of Subjects among the image data 
stored in the storage section to identification informa 
tion, and registers related data into a database; 

an extraction step which extracts facial images which are 
facial portion regions of a person from photographed 
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images which are desired image data outputted by the 
A/D conversion section and stored in the storage sec 
tion; 

an identification step which identifies from the database 
an identification facial image matching an extracted 
facial image which is a facial image extracted by the 
facial image extraction section; 

and a calculation step which calculates for each subject 
identification information a photograph quantity which 
is the total number of photographed images from which 
an extracted facial image matching an identification 
facial image corresponding to identification informa 
tion for each subject has been extracted. 

27. A photograph quantity management program used in 
an image capturing apparatus comprising: an image captur 
ing element which receives Subject light incident via a 
photographing lens, converts the Subject light into a cap 
tured image signal, and outputs the signal; an A/D conver 
sion section which converts the captured image signal 
outputted by the image capturing element into image data 
and outputs the image data; a storage section which stores at 
least the image data outputted by the A/D conversion 
section; and a processing unit; wherein the photograph 
quantity management program causes the processing unit to 
execute the steps of: 
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a registration step which relates identification facial 
images which are image data to be used as criteria for 
identifying faces of Subjects among the image data 
stored in the storage section to identification informa 
tion, and registers the related data into a database; 

an extraction step which extracts facial images which are 
facial portion regions of a person from photographed 
images which are desired image data outputted by the 
A/D conversion section and stored in the storage sec 
tion; 

an identification step which identifies from the database 
an identification facial image matching an extracted 
facial image which is a facial image extracted by the 
facial image extraction section; 

and a calculation step which calculates for each subject 
identification information a photograph quantity which 
is the total number of photographed images from which 
an extracted facial image matching an identification 
facial image corresponding to identification informa 
tion for each subject has been extracted. 
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