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ELECTRONIC CAMERA 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application is based upon and claims the 
benefit of priority from Japanese Patent Applications Nos. 
2005-037675 and 2005-038424, both filed on Feb. 15, 2005, 
the entire contents of which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to an electronic cam 
era which captures an image of a Subject, and particularly 
relates to an electronic camera which can detecting a char 
acteristic portion of a Subject, for example, a face. 
0004 2. Description of the Related Art 
0005 There has been proposed a camera which, in order 
to focus on a face of a Subject when the Subject is a person, 
detects the face portion of the person in a field captured by 
the camera and autofocuses on the detected face area. 

0006. However, it is conceivable that such problems that 
the face is not detectable or detection accuracy is low may 
occur depending on a shooting situation or shooting envi 
ronment, which may lead to confusing a user. 
0007 For example, Japanese Unexamined Patent Appli 
cation Publication No. 2001-215403 discloses an electronic 
camera having a face recognition function and performing 
focusing control according to the eyes of a subject. 
0008 However, the electronic camera in Japanese Unex 
amined Patent Application Publication No. 2001-215403 has 
a difficulty in focusing on the eyes of the subject when the 
Subject closes his or her eyes or wears glasses, and the 
focusing operation thereof is low in stability. Therefore, 
there is still room for improvement. 

SUMMARY OF THE INVENTION 

0009. The present invention is made to solve any one of 
the above problems in the related art. An object of the 
present invention is to provide an electronic camera which 
prevents a user from being confused. Another object of the 
present invention is to provide an electronic camera which 
can stably focus on a person as a Subject by recognizing 
his/her face. 

0010 Hereinafter, the 
described. 

present invention will be 

0.011) An electronic camera according to a first aspect of 
the present invention includes a face detecting section, a 
setting section, and a controlling section. The face detecting 
section detects a face of a Subject. The setting section sets a 
scene shooting mode to adjust a shooting condition to an 
optimum shooting condition in accordance with each pre 
assumed shooting scene. The controlling section controls the 
face detection of the face detecting section only when the 
setting section has set a scene shooting mode for shooting a 
scene including a person. 
0012. According to the electronic camera of the above 

first aspect, it is desirable that the scene shooting mode for 
shooting the scene including a person be a portrait shooting 
mode. 
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0013. According to the electronic camera of the above 
first aspect, it is desirable that the controlling section does 
not allow the face detecting section to perform the face 
detection when the portrait shooting mode is a portrait 
shooting mode for shooting a night landscape. 

0014. According to the electronic camera of the above 
first aspect, it is desirable that the controlling section control 
a shooting lens to focus on a face area detected by the face 
detecting section. 
00.15 According to the electronic camera of the above 

first aspect, it is desirable that it further include a function 
setting section which sets a function for each scene shooting 
mode, and that the scene shooting mode for shooting the 
scene including a person is provided with a setting item 
regarding the face detection. 
0016. According to the electronic camera of the above 

first aspect, it is desirable that it stop a digital Zoom function 
of electronically magnifying a magnifying power during the 
face detection by the face detecting section. 
0017 According to the electronic camera of the above 

first aspect, it is desirable that it stop a closeup shooting 
function of shifting a shooting lens for closeup shooting 
during the face detection by the face detecting section. 
0018. According to the electronic camera of the above 

first aspect, it is desirable that it further include a display 
section which displays a subject image obtained before 
shooting, and that during the face detection by the face 
detecting section, the amount of shooting information for 
display on the display section is reduced compared with 
while the face detection is not performed. 
0019. An electronic camera according to a second aspect 
of the present invention includes an image pickup device, a 
face recognizing section, a focus area specifying section, 
and a focusing section. The image pickup device photoelec 
trically converts a Subject image obtained by an optical 
shooting System to generate an image signal of an image 
shooting plane. The face recognizing section detects a face 
area in the image shooting plane according to the image 
signal. The focus area specifying section sets as a specified 
focus area, a focus area including a contour of the face area 
among a group of focus areas arranged in the image shooting 
plane. The focusing section calculates a focus evaluation 
value of the Subject image according to the image signal 
corresponding to the specified focus area and detects as a 
focusing position a position of the optical shooting system 
when the focus evaluation value is maximum. 

0020. According to the electronic camera of the above 
second aspect, it is desirable that the focus area specifying 
section set, as the specified focus area, a part of plural focus 
areas including the contour of the face area. In this case, it 
is particularly desirable that the focus area specifying sec 
tion set, as the specified focus area, a focus area overlapping 
with the contour of the face area at an upper side or a side 
thereof. 

0021 According to the electronic camera of the above 
second aspect, it is desirable that the focus area specifying 
section change the specified focus area to a focus area 
located below the face area, when the focusing position is 
not detected in the focus area including the contour of the 
face area. 
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0022. According to the electronic camera of the above 
second aspect, the face recognizing section detects a direc 
tion of the face based on a positional relation of face parts 
in the face area. It is desirable that the focus area specifying 
section change a position of the focus area to be the specified 
focus area, according to the direction of the face. 
0023. According to the electronic camera of the above 
second aspect, it is desirable that it further include an 
attitude detecting section which detects a shooting attitude 
of the electronic camera, and that the focus area specifying 
section change a position of the focus area to be the specified 
focus area, according to the shooting attitude. 
0024. According to the electronic camera of the above 
second aspect, it is desirable that it further include an 
electronic viewfinder. The electronic viewfinder displays a 
viewfinder image of the image shooting plane according to 
the image signal, and displays an indication of focusing 
failure associated with a face area of the viewfinder image 
when the focusing position is not detected in the specified 
focus area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.025 The nature, principle, and utility of the invention 
will become more apparent from the following detailed 
description when read in conjunction with the accompany 
ing drawings in which like parts are designated by identical 
reference numbers in which: 

0026 FIG. 1 is an external view of an electronic camera 
1 according to a first embodiment; 
0027 FIG. 2 is a block diagram showing functions of the 
electronic camera 1 according to the first embodiment; 
0028 FIG. 3 is views showing a mode select dial 105 for 
selecting a shooting scene mode and a menu screen corre 
sponding to the selected shooting scene mode; 

0029 FIG. 4 is views showing the mode select dial 105 
for selecting a shooting scene mode and a menu screen 
corresponding to the selected shooting scene mode; 
0030 FIG. 5 is a flowchart showing control performed 
by a CPU 111; 
0031 FIG. 6 is a flowchart showing control performed 
by the CPU 111 in a face recognizing AF mode: 

0032 FIG. 7 is a flowchart showing face detection AF 
control performed by the CPU 111; 

0033 FIG. 8 is a flowchart showing AF control by a 
detection area performed by the CPU 111; 

0034 FIG.9 is a flowchart showing AF control, in which 
a central area is weighted, performed by the CPU 111; 
0035 FIG. 10 is a view showing a display example of an 
image plane displayed on a monitor 103; 
0.036 FIG. 11 is a view showing a display example of the 
image plane displayed on the monitor 103; 
0037 FIG. 12 is a view showing a display example of the 
image plane displayed on the monitor 103; 
0038 FIG. 13 is a view showing a display example of the 
image plane displayed on the monitor 103; 
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0039 FIG. 14 is a view showing a display example of the 
image plane displayed on the monitor 103; 

0040 FIG. 15 is a block diagram showing an overview 
of an electronic camera of a second embodiment; 

0041 FIG. 16 is a flowchart showing a shooting opera 
tion in the second embodiment; 

0042 FIG. 17 is a view showing the position of a 
specified focus area in the second embodiment; 
0043) FIG. 18 is a view showing a viewfinder image at 
the time of face recognition in the second embodiment; 
0044 FIG. 19 is a block diagram showing an overview 
of an electronic camera of a third embodiment; 

0045 FIG. 20 is a flowchart showing a shooting opera 
tion in a fourth embodiment; and 

0046 FIG. 21 is a view showing the position of a 
specified focus area in the fourth embodiment. 

DESCRIPTION OF THE PREFERRED 
EMIBODIMENTS 

0047. Hereinafter, a description is given of embodiments 
of the invention with reference to the accompanying draw 
ingS. 

Configuration of First Embodiment 

0048 First, the configuration of an electronic camera 1 
according to a first embodiment of the present invention will 
be described. 

0049 FIG. 1 is an external view of the electronic camera 
1 according to the first embodiment. In FIG. 1, the elec 
tronic camera 1 includes a release button 101, a cruciform 
key 102, a monitor 103, a decision button 104, a mode select 
dial 105, a Zoom button, 106, a menu button 107, a play 
button 108, a closeup shooting button 109, and an optical 
viewfinder 110. 

0050. The release button 101 is a button capable of 
detecting two-stage operations: a half-press stage and a 
full-press stage. The release button 101 is manipulated by a 
user when the user instructs the start of shooting. The 
cruciform key 102 is manipulated by the user to move a 
cursor or the like on the monitor 103. The decision button 
104 is a button manipulated by the user when the user selects 
and decides an item with the cruciform key 102 or the like. 
The decision button 104 is manipulated by the user also 
when the user switches on/off states of the monitor 103. 

0051) The mode select dial 105 is a dial which enables the 
user to change a camera function Such as a shooting scene 
selection by turning it. The Zoom button 106 is a button 
manipulated by the user when the user optically and elec 
tronically scales up or down an image recorded at the time 
of shooting. The Zoom button 106 is manipulated by the user 
also when at the time of replay of image data, the user 
electronically scales up or down replayed image. The menu 
button 107 is a button manipulated by the user when the user 
wants to display a menu screen. The play button 108 is a 
button manipulated by the user when the user replays image 
data recorded in a memory. The closeup shooting button 109 
is a button manipulated by the user when the user shoots a 
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0062) When the face detection AF of the icon 201 on the 
menu screen shown in FIG. 3B is selected, the electronic 
camera 1 performs control so as to focus on the closest face 
portion of the detected face. When the face detection AF is 
selected, the electronic camera 1 is automatically switched 
to a constant AF mode. In the constant AF mode, irrespective 
of the manipulation of the release button 101, the electronic 
camera 1 repeats focusing by AF. Then, by half pressing the 
release button 101, the electronic camera 1 performs control 
to make an AF lock. 

0063 Subsequently, a face detection operation in the 
electronic camera 1 according to the first embodiment will 
be described. 

0064. In the electronic camera 1, the face detection is 
performed using a moving image (a through image) picked 
up by the image pickup device 117. This through image is 
displayed on the monitor 103 for check-up of a subject 
image to be shot. Moreover, during the face detection, the 
electronic camera 1 performs control in Such a manner as to 
increase the brightness of the through image as compared 
with while the face detection is not performed. Increasing 
the brightness of the through image makes it easy to detect 
the face. 

0065. Further, the electronic camera 1 repeatedly per 
forms the face detection using the through image until the 
release button 101 is half pressed. When the face is not 
detected at this time, the face detection is assisted by 
performing central-area AF and multi-area AF to bring the 
Subject into focus. 
0.066 Furthermore, the electronic camera 1 repeatedly 
stores face detection information Such as the face position 
and face size as a result of the face detection in the built-in 
memory 113 while overwriting the latest piece thereof until 
the release button 101 is half pressed. This makes it possible 
to read and use the preceding detection result stored in the 
built-in memory 113 even if the face is not detected through 
the half-press manipulation. Besides, when the face detec 
tion information cannot be obtained in the half-press 
manipulation, the electronic camera 1 forcibly performs AF 
using another area such as a central area. 
0067. Hereinafter, shooting control by the face detection 
will be specifically described using a flowchart. 
0068 FIG. 5 is a flowchart showing control performed 
by the CPU 111. The flow shown in FIG. 5 is set to a still 
image shooting mode, and starts by detecting the manipu 
lation of the menu button 107. 

0069 First, in step S01, the CPU 111 detects whether a 
scene shooting mode in which it is assumed that a person is 
shot is selected. In the electronic camera 1 of the first 
embodiment, it is detected whether the portrait mode or the 
night landscape portrait mode is selected by the mode select 
dial 105. If it is selected, the CPU 111 goes to step S02. On 
the other hand, if it is not selected, the CPU 111 goes to step 
S07. In step S02, the CPU 111 determines whether the 
selected shooting scene is the night landscape portrait mode. 
If it is the nigh landscape portrait mode, the CPU goes to 
step S07. On the other hand, if it is not the night landscape 
portrait mode, the CPU goes to step S03. 
0070. In step S03, the menu screen having the face 
detection AF as an option which is shown in FIG. 3B is 
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displayed on he monitor 103. Subsequently, in step S04, the 
CPU 111 detects whether the decision button 104 is manipu 
lated. If the manipulation of the decision button 104 is 
detected, the CPU 111 goes to step SOS. On the other hand, 
if the manipulation thereof is not detected, the CPU 111 
continues the detection. In step 505, the CPU 111 determines 
whether the face detection AF is selected. If the face 
detection AF is selected, the CPU 111 goes to step S06. On 
the other hand, if any option other than the face detection AF 
is selected, the CPU 111 goes to step S09. In step S06, the 
CPU 111 controls the electronic camera 1 in a face recog 
nition AF mode. The face recognition AF mode will be 
described using a flowchart in FIG. 6. 
0071. On the other hand, in step S07, the menu screen 
shown in FIG. 4B is displayed on the monitor 103. Subse 
quently, in step S08, the CPU 111 detects whether the 
decision button 104 is manipulated. If the manipulation 
thereof is detected, the CPU 111 goes to step S09. On the 
other hand, if the manipulation thereof is not detected, the 
CPU 111 continues the detection. Then, in step S09, the CPU 
111 controls the electronic camera 1 in a normal AF mode. 

0072 Through the above control, the face detection is 
prevented from performed in the night landscape mode in 
which it is probable that the face cannot be detected, even 
during the scene shooting mode for shooting a person, which 
prevents the user from being confused. 
0073) Next, the face recognition AF mode will be 
described. FIG. 6 is the flowchart showing control per 
formed by the CPU 111 in the face recognition AF mode. 
This flow is executed in step S06 in FIG. 5. 
0074 First, in step S51, the CPU 111 makes a setting not 
to perform an electronic Zoom function. By preventing the 
electronic Zoom function, the face detection can be contin 
ued using the through image. Then, in step S52, the CPU 111 
makes a setting not to perform a closeup shooting function. 
This is because through the closeup shooting only part of the 
face is shot and the part of the face is not sufficient to detect 
the face. Subsequently, in step S53, the CPU 111 prohibits 
the monitor 103 from turning off. Without the monitor 103 
being in an on state, the user cannot check up the result of 
face detection, so that he/she takes a shot even when the face 
detection of the electronic camera 1 is erroneous. Thereafter, 
in step S54, the CPU 111 switches the display of the monitor 
103 to a simple display. In the simple display, the monitor 
103 displays a reduced number of items of shooting infor 
mation Such as a memory remaining capacity indication 
which is Superimposed on image data. A display example of 
shooting information in the face detection AF mode is 
shown in FIG. 11. A display example of shooting informa 
tion in the normal AF mode is shown in FIG. 14. Switching 
to the simple display such as shown in FIG. 11 can make it 
easier for the user to check up a face detection frame as 
much as possible. This is because in the simple display, it is 
unlikely that the frame displayed when the face is detected 
overlaps with the display of the shooting information. More 
over, for example, even during the display setting to display 
the shooting information, the CPU 111 stops the shooting 
information display. When the shooting information display 
is not set, it is needless to say that the CPU 111 continues the 
non-display of the shooting information. 
0075). In step S55, the CPU 111 measures the brightness 
of the field using the image captured by the image pickup 
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device 117. In step S56, the CPU 111 adjusts the brightness 
based on the measured field brightness. Then, the CPU 111 
displays the through image on the monitor 103. In step S57. 
the CPU 111 performs face detection AF control. 
0.076 The above control can reduce defects in the face 
detection AF mode and user's dissatisfaction. 

0077 Next, the face detection AF control will be 
described. FIG. 7 is a flowchart showing the face detection 
AF control performed by the CPU 111. This flow is executed 
in step S57 in FIG. 6. 
0078 First, in step S101, the CPU 111 determines 
whether the face is detected. If the face is detected, the CPU 
111 goes to step S102. On the other hand, if the face is not 
detected, the CPU 111 goes to step S106. In step S102, if a 
face character shown in FIG. 10 is displayed while being 
superimposed on the subject image on the monitor 103, the 
CPU 111 deletes the display of the face character. Then, in 
step S103, the CPU 111 sets an area depending on the 
position and size of the detected face, and as shown in FIG. 
11, displays frames while Superimposing them on the Subject 
image on the monitor 103. If the number of detected faces 
is plural, a frame is displayed on each face. In step S104, the 
CPU 111 performs AF in the set area. In step S105, the CPU 
111 temporarily stores detected face information in the 
built-in memory 113. By storing the detected face informa 
tion here, the CPU 111 can decide an AF area by using the 
face information stored in the built-in memory 113 when the 
face is not detected in the half-press manipulation in which 
the AF area is finally decided. The face information stored 
in the built-in memory 113 is overwritten with new face 
information in the next face detection. 

0079. On the other hand, in step S106, the CPU 111 
displays the face character shown in FIG. 10 while super 
imposing it on the subject image on the monitor 103. The 
display of the face character indicates the user that the face 
detection AF mode is being performed, and informs the user 
of the size of the face ideal for the face detection control by 
the size of the face character. Incidentally, it is not necessary 
to display the face character constantly, and it is only 
required to display it every several seconds. Then, in step 
S107, the CPU 111 performs AF in an AF area in which a 
central area is weighted. There is a possibility that although 
the person is within the field, the face is too blurred to be 
detected, and hence, the face detection is assisted by focus 
ing on the Subject image in a central portion with a high 
possibility that the main subject is there to focus. In step 
S108, the CPU 111 determines again whether the face is 
detected. If the face is not detected, the CPU 111 goes to step 
S109. On the other hand, if the face is detected, the CPU 
goes to step S102. In step S109, the CPU 111 performs 
multi-area AF. Similarly to AF in the central area in step 
S107, a face of a person outside the central portion can be 
detected. 

0080 Next, in step S110, the CPU 111 determines again 
whether the face is detected. If the face is not detected, the 
CPU 111 goes to step S111. On the other hand, if the face is 
detected, the CPU 111 goes to step S102. In step S111, the 
CPU 111 detects whether the release button 101 is half 
pressed. If the half-press manipulation is detected, the CPU 
111 goes to step S113. On the other hand, if the half-press 
manipulation is not detected, the CPU 111 goes to step S112. 
In step S112, the CPU 111 deletes the face information 
stored in the built-in memory 113 and returns to step S101. 
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0081. In step S113, if the face character is displayed 
while being Superimposed on the Subject image on the 
monitor 103, the CPU 111 deletes the display of the face 
character. Then, in step S114, the CPU 111 determines 
whether the face is detected in order to specify the face 
which is regarded as a final AF area. If the face is detected, 
the CPU 111 goes to step S115. On the other hand, if the face 
is not detected, the CPU 111 goes to step S116. In step S115, 
the CPU 111 sets an area set according to the position and 
size of the detected face as the final AF area, and performs 
AF control. This AF control in the area detected by the face 
detection will be described later using FIG.8. In step S116, 
the CPU 111 detects whether there is the face information 
stored in step S107 in the memory. With the face information 
therein, the CPU 111 goes to step S117. On the other hand, 
without the face information therein, the CPU 111 goes to 
step S118. 

0082 In step S117, the CPU 111 sets an area based on the 
stored face information as the AF area and performs AF 
control. The AF control in the area detected by the stored 
face detection will be described later using FIG. 8. There 
fore, if the face is not detected in the half-press manipula 
tion, the face area detected immediately therebefore with 
little time difference is used as the AF area. This makes it 
possible to focus on the face portion almost without fail. In 
particular, this can respond to one-press manipulation in 
which the release button 101 is fully-pressed with one press. 
In step S118, the CPU 111 performs AF control with the 
central area as the AF area. The AF control in the central area 
will be described later using FIG.9. Consequently, when the 
face is not detected, the central area which is likely to 
include the main Subject is automatically used as the AF 
area. This increases a possibility that the main subject comes 
into focus. Moreover, it becomes unnecessary for the user to 
return to the menu screen and reset the AF area, which 
prevents a photo opportunity from being missed. 

0083) In step S119, the CPU 111 detects whether the 
release button 101 is fully pressed. If the release button 101 
is fully pressed, the CPU 111 goes to step S120. On the other 
hand, if it is not fully pressed, the CPU 111 goes to step 
S121. In step S120, the CPU 111 performs shooting and 
recording processing. In step S121, the CPU 111 detects 
whether the release button 101 is half pressed. If the release 
button 101 is half pressed, the CPU 111 returns to step S119. 
On the other hand, if it is not half pressed, the CPU 111 
returns to step S101. 

0084) Next, the AF control in the detected area where the 
face has been detected will be described. FIG. 8 is a 
flowchart showing the AF control in the detected area 
performed by the CPU 111. This flow is executed in step S15 
and step S117 in FIG. 7. 

0085 First, in step S201, the CPU 111 displays a face 
detected area frame set corresponding to the position and 
size of the detected face while Superimposing it on the 
through image as shown in FIG. 12. When plural faces are 
detected, frames are displayed on the respective faces. Then, 
the frame of the largest or closest face is switched from a 
white frame (a thin-line frame in FIG. 11) to a red frame (a 
thick-line frame in FIG. 12). Subsequently, in step S202, the 
CPU 111 sets the area displayed by the red frame in FIG. 12 
to the AF area and performs AF control. Thereafter, in step 
S203, the CPU 111 detects whether focus is achieved. If 
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focus is achieved, the CPU 111 goes to step S204. On the 
other hand, if focus is not achieved, the CPU 111 goes to step 
S205. In step S204, the CPU 111 switches the frame shown 
by the thick-line frame in FIG. 12 from the red frame to a 
blue frame. This makes it possible to inform the user that 
focus is achieved. Moreover, as shown in FIG. 13, a frame 
display which is not to the AF area may be deleted. Mean 
while, in FIG. 205, the CPU 111 displays the frame shown 
by the thick-line frame in FIG. 12 which remains the red 
frame in a blinking state. This makes it possible to inform 
the user that focus is not achieved. 

0086) Next, the AF control in step S118 in FIG. 7 will be 
described. FIG. 9 is a flowchart showing the AF control in 
which the central area is weighted performed by the CPU 
111. This flow is executed in step S118 in FIG. 7. 
0087 First, in step S301, the CPU 111 performs the AF 
control with the central area being weighted. Then, in step 
S302, the CPU 111 detects whether focus is achieved. If 
focus is achieved, the CPU 111 goes to step S303. On the 
other hand, if focus is not achieved, the CPU 111 goes to step 
S304. In step S303, the CPU 111 displays an icon 301 shown 
in FIG. 14 in an on-state while superimposing it on the 
subject image on the monitor 103. This makes it possible to 
inform the user that focus is achieved in an area other than 
the face detected area. On the other hand, in step S304, the 
CPU 111 displays the icon 301 shown in FIG. 14 in a 
blinking state while Superimposing it on the Subject image 
on the monitor 103. This makes it possible to inform the user 
that focus is not achieved in the area other than the face 
detected area. 

Description of Second Embodiment 

0088 FIG. 15 is a block diagram showing an overview 
of an electronic camera of a second embodiment. The 
electronic camera of the second embodiment includes a 
shooting lens 11, lens driving mechanisms 12, an image 
pickup device 13, an analog signal processing section 14, an 
A/D conversion section 15, an image processing section 16, 
a compression/decompression section 17, a memory 18, a 
card I/F19, a monitor I/F 20 and a liquid crystal display 21, 
a manipulation section 22, a CPU 23, and a bus 24. Inci 
dentally, the image processing section 16, the compression/ 
decompression section 17, the memory 18, the card I/F 19, 
the monitor I/F 20, and the CPU 23 are connected respec 
tively via the bus 24. 
0089. The shooting lens 11 is composed of a group of 
plural lenses including a focusing lens for adjusting the 
focusing position. The position of this shooing lens 11 in an 
optical axis direction is adjusted by the lens driving mecha 
nisms 12. 

0090 The image pickup device 13 is placed on the image 
space side of the shooting lens 11. Photodetectors which 
photoelectrically convert the subject image to generate ana 
log image signals are two-dimensionally arranged on a 
light-receiving plane (a plane facing the shooting lens 11) of 
the image pickup device 13. An output of the image pickup 
device 13 is connected to the analog signal processing 
section 14. 

0091. Further, even when a shutter is not released, the 
image pickup device 13 exposes the Subject at predeter 
mined intervals and outputs the analog image signals 
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(through image signals) by thinning-out reading or the like. 
This through image signal is used for AF calculation, AE 
calculation, and face recognition by the CPU 23, generation 
of a viewfinder moving image by the image processing 
section 26, and so on. Incidentally, the image pickup device 
13 of the second embodiment may adopt either a sequential 
charge transfer method (for example, a CCD) or an XY 
address method (for example, a CMOS). 
0092. The analog signal processing section 14 is com 
posed of a CDS circuit which performs correlated double 
sampling, a gain circuit which amplifies the outputs of the 
analog image signals, a clamp circuit which clamps the 
waveform of an input signal at a fixed voltage level, and so 
on. The A/D conversion section 15 converts the analog 
image signals outputted from the analog image processing 
section 14 into digital image signals. An output of the A/D 
conversion section 15 is connected to the image processing 
section 16 and the CPU 23, respectively. 
0093. The image processing section 16 performs image 
processing (defective pixel correction, gamma correction, 
interpolation, color conversion, edge enhancement, and so 
on) on the digital image signals when the shutter is released 
to generate shooting image data. Further, the image process 
ing section 16 generates viewfinder images sequentially 
based on the digital image signals (through image signals) 
when the shutter is not released. 

0094] Furthermore, the image processing section 16 com 
bines and displays a rectangular AF frame showing a face 
area as an AF target with the viewfinder image based on face 
recognition information described later (See FIG. 18). 
Besides, the image processing section 16 gives an indication 
of focusing failure to the viewfinder image using the above 
AF frame based on focusing failure information described 
later. Examples of this indication of focusing failure are a 
way of displaying the AF frame in a blinking state, a way of 
making a change to the color of the AF frame in a normal 
state, and so on. Incidentally, when the AF calculation is 
made twice and each ends in focusing failure as described 
later, the image processing section 16 gives different indi 
cations of focusing failure respectively for the first and 
second times. 

0095] The compression/decompression section 17 per 
forms processing of compressing the shooting image data 
after image processing in a JPEG format and processing of 
decompressing and reconstructing the image data com 
pressed in the JPEG format. The memory 18 is composed of 
an SDRAM or the like and has a capacity capable of 
recording image data corresponding to plural frames. Image 
data before and after the image processing by the image 
processing section 16 is temporarily stored in this memory 
18. 

0096. A connector to connect storage media 25 is formed 
in the card I/F 19. The storage media 25 are composed of a 
publicly known semiconductor memory and the like, and the 
above shooting image data is finally stored in the storage 
media 25. Incidentally, the shooting image data generated in 
the second embodiment conforms to the Exif (Exchangeable 
image file format for digital still cameras) standard, and a 
main body of the shooting image data and Supplementary 
information (shooting information and so on) on the shoot 
ing image data are stored in association with each other. 
0097. The liquid crystal display 21 is connected to the 
monitor I/F 20. The liquid crystal display 21 is mainly 
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placed at a rear portion of the electronic camera. The 
Viewfinder images sequentially outputted from the image 
processing section 16 are displayed by moving images on 
the liquid crystal display 21 during shooting. A replay image 
plane of the shooting image data, a setting image plane to 
change various kinds of settings of the electronic camera, 
and so on are also displayed on the liquid crystal display 21. 
0098. The manipulation section 22 includes an input 
button to perform switching between various kinds of shoot 
ing modes (such as a shooting mode and a replay mode) of 
the electronic camera and input settings, a release button, 
and so on. 

0099] The CPU 23 controls the operation of each section 
of the electronic camera according to a sequence program 
stored in a ROM not shown. For example, the CPU 23 
performs an AE calculation, a calculation of a white balance 
gain, and so on based on the through image signals. The 
CPU 23 generates the supplementary information on the 
shooting image data based on the Exif standards when the 
shutter is released. Especially in the second embodiment, the 
CPU 23 has the following functions. 
0100 First, the CPU 23 performs publicly known face 
recognition processing on the through image signals to 
detect a face area of a person within the image shooting 
plane. Then, the CPU 23 generates face recognition infor 
mation indicating the position of the face area within the 
shooing image plane. In the second embodiment, the CPU 
23 also detects a vertical direction of the face based on the 
positional relationship among face parts (eyes, a nose, a 
mouth, and so on) at the time of face recognition. 
0101 Incidentally, as an example of the face recognition 
processing, in Japanese Unexamined Patent Application 
Publication No. 8-63597, (1) a method of extracting a 
contour of a flesh-colored area based on color and detecting 
a face by the degree of matching with a face contour 
template which is prepared in advance, (2) a method of 
finding an eye candidate area and detecting a face by the 
degree of matching with an eye template, (3) a method of 
finding a feature quantity defined from a two-dimensional 
Fourier transform result of a face candidate area found by a 
face contour template and a two-dimensional Fourier trans 
form result of a face template image including eyes, a nose, 
a mouth, and so on which is prepared in advance and 
detecting a face by Subjecting the feature amount to thresh 
old processing, and the like are disclosed. 
0102 Secondly, the CPU 23 performs a contrast detec 
tion system AF calculation based on through image signals 
of a specified focus area located in the image shooting plane. 
Here, the CPU 23 selects the specified focus area from 
among plural focus areas (a group of focus areas) arranged 
regularly within the image shooting plane based on the face 
recognition information. In the second embodiment, all of 
the focus areas located within a rectangular area which 
Surrounds the contour of the face area compose the specified 
focus area. In the second embodiment, the specified focus 
area is set to match the range of the above AF frame. 
Incidentally, the range of the specified focus area rarely 
perfectly matches the face area, whereby a Surrounding 
portion adjacent to the face area is included in the specified 
focus area, which causes a high contrast in a contour portion 
of the face area (See FIG. 17). 
0103 Moreover, in the second embodiment, when the 
focusing position is not detected by the first AF calculation 
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(the specified focus area including the face area), the CPU 
23 changes the focus area (focus area which is likely to 
include the body of the subject) located under the face area 
to the specified focus area. Note that, this change of the 
specified focus area is set with reference to the vertical 
direction of the face detected using the face parts by the CPU 
23. 

0104. Here, the contrast detection system AF calculation 
is performed based on a principle that there is a correlation 
between the degree of the blur and the contrast of the image, 
and the contrast of the image becomes maximum when 
focus is achieved. More specifically, the CPU 23 first 
extracts a high-frequency component in a predetermined 
band by a band-pass filter from the through-image signals 
corresponding to the specified focus area. The CPU 23 then 
generates a focus evaluation value regarding the Subject 
image in the specified focus area by integrating an absolute 
value of the high-frequency component. This focus evalu 
ation value is maximum when the contrast is maximum at a 
focusing position. 
0105. Thereafter, the CPU 23 moves the focusing lens in 
a predetermined direction and compares focus evaluation 
values before and after the movement. If the focus evalua 
tion value after the movement is larger, the contrast is 
regarded as trending higher, and the CPU 23 moves the 
focusing lens further in the same direction and performs the 
same calculation. On the other hand, if the focus evaluation 
value after the movement is Smaller, the contrast is trending 
lower, and the CPU 23 moves the focusing lens in an 
opposite direction and performs the same calculation. By 
repeating the above processing, the CPU 23 searches for a 
peak of the focus evaluation value (a focusing position). The 
above operation is generally called a hill-climbing opera 
tion. Incidentally, if the focusing position is not detected in 
the specified focus area, the CPU 23 outputs focusing failure 
information to the image processing section 16. 
0106 The shooting operation in the second embodiment 
will be described below with reference to a flowchart in 
FIG. 16. 

0107 Step S1101: The CPU 23 allows the image pickup 
device 13 to generate the through image signal at predeter 
mined intervals. The image processing section 16 generates 
a viewfinder image based on the through image signals. The 
CPU 23 displays the viewfinder image by the moving image 
on the liquid crystal display 21. Accordingly, the user can 
frame the subject by the viewfinder image displayed on the 
liquid crystal monitor 21. 
0108) Step S1102: The CPU 23 determines whether the 
release button is half pressed. If the release button is half 
pressed (YES side), the CPU 23 goes to S1103. On the other 
hand, if no force is applied to the release button (NO side), 
the CPU23 stands by until the release button is half pressed. 
0109) Step S1103: The CPU 23 detects the face area of 
the Subject within the image shooting plane based on the 
through image signals. Then, the CPU 23 generates the face 
recognition information when there is a face area within the 
image shooting plane. 
0110 Step S1104: The CPU 23 determines whether the 
face area is detected in S1103. If the face area is detected 
(YES side), the CPU 23 goes to S1105. On the other hand, 
if the face area is not detected (NO side), the CPU 23 goes 
to S1108. 
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output of the attitude sensor 26, it is possible to reduce the 
calculation load of the CPU 23 regarding the detection of the 
face in the vertical direction. 

Description of Fourth Embodiment 
0125 FIG. 20 is a flowchart showing a shooting opera 
tion in a fourth embodiment. Here, steps except S1205 of the 
fourth embodiment correspond to steps of the second 
embodiments, respectively, and a duplicate description will 
be omitted. Further, a block diagram of an electronic camera 
in the fourth embodiment is common to the second embodi 
ment or the third embodiment, and it will be not shown. 
0126 step S1205: The CPU 23 sets, out of focus areas 
overlapping the contour of the face area, only part of the 
focus areas to the specified focus area based on the face 
recognition information (S1203) (See FIG. 21). Then, the 
CPU 23 performs the AF calculation by the hill-climbing 
operation based on the through image signals of the speci 
fied focus area. 

0127. Since the contour portion of the face area is set to 
the specified focus area also in S1205, the focusing accuracy 
in the face of the subject can be increased similarly to the 
second embodiment. However, in the focus area overlapping 
the lower contour of the face area, there is a high possibility 
that the contrast is lowered by the flesh-colored potion of a 
neck. Therefore, it is desirable that in S1205, the CPU 23 set 
the focus area overlapping the upper contour or the side 
contour of the face area to the specified focus area. Inci 
dentally, when the upper or side focus area of the face area 
is used, the specified focus area is selected based on the 
vertical direction of the face detected by the CPU 23 or the 
output of the attitude sensor 26. 
0128. In this fourth embodiment, the specified focus area 

is smaller than that in the second embodiment, so that the 
calculation amount in the AF calculation is also reduced. 
Accordingly, the fourth embodiment makes it possible to 
simplify the circuit configuration of the CPU 23 and further 
speed up the AF calculation. 

Supplementary Description of Embodiments 
0129. When there is a focusing failure in the specified 
focus area including the face area in the above second 
embodiment, the second AF calculation may be performed, 
for example, in the focus area at the center of the image 
shooting plane, regardless of a result of the face recognition. 
Further, in the fourth embodiment, when there is a focusing 
failure in the first specified focus area, the second AF 
calculation may be performed in another focus area of the 
face area. Furthermore, in the second embodiment, the focus 
failure indication may be given only when there is a focusing 
failure in the second AF calculation. 

0130. The invention is not limited to the above embodi 
ments and various modifications may be made without 
departing from the spirit and scope of the invention. Any 
improvement may be made in part or all of the components. 

What is claimed is: 
1. An electronic camera, comprising: 
a face detecting section which detects a face of a Subject; 
a setting section which sets a scene shooting mode to 

adjust a shooting condition to an optimum shooting 
condition in accordance with each of pre-assumed 
shooting scenes; and 

Aug. 17, 2006 

a controlling section which controls the face detection of 
said face detecting section only when said setting 
section has set a scene shooting mode for shooting a 
Scene including a person. 

2. The electronic camera according to claim 1, wherein 
the scene shooting mode for shooting the scene including 

a person is a portrait shooting mode. 
3. The electronic camera according to claim 2, wherein 

said controlling section does not allow said face detecting 
section to perform the face detection when the portrait 
shooting mode is a portrait shooting mode for shooting 
a night landscape. 

4. The electronic camera according to claim 1, wherein 

said controlling section controls a shooting lens to focus 
on a face area detected by said face detecting section. 

5. The electronic camera according to claim 1, further 
comprising 

a function setting section which sets a function for each of 
Scene shooting modes, wherein 

the scene shooting mode for shooting the scene including 
a person is provided with a setting item regarding the 
face detection. 

6. The electronic camera according to claim 1, wherein 

during the face detection by said face detecting section, 
the electronic camera stops a digital Zoom function of 
electronically magnifying a magnifying power. 

7. The electronic camera according to claim 1, wherein 

during the face detection by said face detecting section, 
the electronic camera stops a closeup shooting function 
of shifting a shooting lens for closeup shooting. 

8. The electronic camera according to claim 1, further 
comprising 

a display section which displays a Subject image obtained 
before shooting, wherein 

during the face detection by said face detecting section, an 
amount of shooting information for display on said 
display section is reduced compared with while the face 
detection is not performed. 

9. An electronic camera, comprising: 

an image pickup device which photoelectrically converts 
a Subject image obtained by an optical shooting system 
to generate an image signal of an image shooting plane; 

a face recognizing section which detects a face area in the 
image shooting plane according to said image signal; 

a focus area specifying section which sets, as a specified 
focus area, a focus area including a contour of the face 
area among a group of focus areas arranged in said 
image shooting plane; and 

a focusing section which calculates a focus evaluation 
value of said Subject image according to the image 
signal corresponding to the specified focus area and 
detects a position of said optical shooting system as a 
focusing position when the focus evaluation value is 
maximum. 
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10. The electronic camera according to claim 9, wherein 
said focus area specifying section sets, as the specified 

focus area, a part of plural focus areas including the 
contour of the face area. 

11. The electronic camera according to claim 10, wherein 
said focus area specifying section sets, as the specified 

focus area, a focus area overlapping with the contour of 
the face area at an upper side or a side thereof. 

12. The electronic camera according to claim 9, wherein 
said focus area specifying section changes the specified 

focus area to a focus area located below the face area, 
when the focusing position is not detected in the focus 
area including the contour of the face area. 

13. The electronic camera according to claim 10, wherein 
said focus area specifying section changes the specified 

focus area to a focus area located below the face area, 
when the focusing position is not detected in the focus 
area including the contour of the face area. 

14. The electronic camera according to claim 11, wherein: 
said face recognizing section detects a direction of the 

face based on a positional relation of face parts in said 
face area; and 

said focus area specifying section changes a position of 
the focus area to be the specified focus area, according 
to the direction of the face. 

15. The electronic camera according to claim 12, wherein: 
said face recognizing section detects a direction of the 

face based on a positional relation of face parts in the 
face area; and 
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said focus area specifying section changes a position of 
the focus area to be the specified focus area, according 
to the direction of the face. 

16. The electronic camera according to claim 11, further 
comprising 

an attitude detecting section which detects a shooting 
attitude of the electronic camera, wherein 

said focus area specifying section changes a position of 
the focus area to be the specified focus area, according 
to the shooting attitude. 

17. The electronic camera according to claim 12, further 
comprising 

an attitude detecting section which detects a shooting 
attitude of said electronic camera, wherein 

said focus area specifying section changes a position of 
the focus area to be the specified focus area, according 
to the shooting attitude. 

18. The electronic camera according to claim 9, further 
comprising 

an electronic viewfinder which displays a viewfinder 
image of the image shooting plane according to the 
image signal, and displays an indication of focusing 
failure associated with a face area of the viewfinder 
image when the focusing position is not detected in the 
specified focus area. 


