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A digital camera obtains a plurality of live view images in
a time-series manner by using a CCD image capturing
device and the like. A determination part of the digital
camera determines whether a finger of the user is included
in an objective area to be captured or not on the basis of the
. lurality of live view images. For example, the determina-
(73)  Assignee: MINOLTA CO,, LTD. Eon is ymade on the basi% of a changep with time in the
osition of a predetermined low-brightness area in the
(21)  Appl. No.: 10/612,127 glurality of livg view images. When gboth a shifted low-
. brightness area and a not-shifted low-brightness area exist,
(22)  Filed: Jul. 2, 2003 the not-shifted low-brightness area is regarded as a finger
(30) Foreign Application Priority Data area. Alternately, the determination may be made on the
basis of a change with time in contrast in a predetermined
Jul. 8, 2002 (JP) oo P2002-198641  areain a plurality of images for AF obtained in a time-series
manner while moving the position of a focusing lens. When
Publication Classification the contrast value of the predetermined area continuously
increases as the lens position approaches the near-side end,

(51)  Int. CL7 e HO4N 5/225 the predetermined area is regarded as a finger area.
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IMAGE CAPTURING APPARATUS

[0001] This application is based on application No. 2002-
198641 filed in Japan, the of which are hereby incorporated
by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to an image capturing
apparatus such as a digital camera.

[0004] 2. Description of the Background Art

[0005] In recent years, to address demands such as
improvement in portability, the size of an image capturing
apparatus such as a digital camera is being reduced. An
example of the small-size image capturing apparatus is a
digital camera of a size that fits in the palm of a hand. And,
as a small-size image capturing apparatus, there is a digital
camera of a type (flat type) having a shape that a lens unit
does not project.

[0006] Such a small-size digital camera has a character-
istic such that a phenomenon, so-called “unintentional finger
image capture”, of unintentionally capturing an image of a
finger of the user at the time of photographing due to the
small size or shape easily occurs. Particularly, the “uninten-
tional finger image capture” often occurs when the user
takes a picture while performing framing with an optical
finder for the following reason. Due to a mismatch between
the optical axis of incident light to the optical finder and the
optical axis of incident light to a CCD sensor, the field of
view of an image framed with the optical finder and that of
an image actually captured by the CCD sensor are different
from each other. In the case where the user takes a picture
while seeing an LCD (Liquid Crystal Display) on the rear
face of the digital camera, such “unintentional finger image
capture” can be prevented to some extent. However, when
the user takes a picture in a hurry, the user may miss
occurrence of unintentional finger image and capture an
image.

[0007] Generally, a digital camera has a problem such that
an image accompanying “unintentional finger image cap-
ture” as described above is captured. Particularly, as min-
iaturization of a digital camera progresses, this problem is
becoming more conspicuous.

SUMMARY OF THE INVENTION

[0008] An object of the present invention is to provide an
image capturing apparatus capable of preventing an image
accompanying “unintentional finger image capture” from
being captured.

[0009] In order to achieve the object, according to a first
aspect of the present invention, an image capturing appara-
tus includes: an image generator for capturing a subject and
generating image data; a discriminator for discriminating
whether a part of a user is included in an objective area to
be captured or not on the basis of a plurality of pieces of
image data generated in a time series manner by the image
generator; and a controller for controlling operation of the
image capturing apparatus on the basis of a result of dis-
crimination of the discriminator.

[0010] With the image capturing apparatus, whether a part
of the user is included in the area to be captured or not is
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determined on the basis of a plurality of images generated in
a time-series manner, so that an image accompanying “unin-
tentional finger image capture” can be prevented.

[0011] Further, the present invention is also directed to a
method of controlling an image capturing apparatus.

[0012] These and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a perspective view showing appearance
of a digital camera according to the present invention;

[0014]
[0015] FIG. 3 is a functional block diagram of the digital

camera,

[0016] FIG. 4A is a diagram showing a time-series image
where unintentional finger image capture does not occur,
and FIG. 4B is a diagram showing a change in brightness in
the x direction;

FIG. 2 is a rear view of the digital camera;

[0017] FIG. 5A is a diagram showing another time-series
image where unintentional finger image capture does not
occur, and FIG. 5B is a diagram showing a change in
brightness in the x direction;

[0018] FIG. 6A is a diagram showing a time-series image
where unintentional finger image capture occurs, and FIG.
6B is a diagram showing a change in brightness in the x
direction;

[0019] FIG. 7A is a diagram showing another time-series
image where unintentional finger image capture occurs, and
FIG. 7B is a diagram showing a change in brightness in the
x direction;

[0020] FIG. 8 is a diagram showing a peripheral portion
at the left end and a peripheral portion at the right end;

[0021] FIG. 9 is a flowchart showing operation of detect-
ing unintentional finger image capture according to a first
embodiment;

[0022] FIG. 10 is a flowchart showing operation of detect-
ing unintentional finger image capture according to the first
embodiment;

[0023] FIG. 11 is a diagram for describing deletion of an
unintentional finger image capture area;

[0024] FIG. 12 is a diagram showing a plurality of focus
evaluation areas;

[0025] FIG. 13 is a diagram showing a detailed configu-
ration of a contrast computing part in an AF controller;

[0026] FIG. 14 is a diagram showing an image in a state
where focus is not achieved on a main subject in the center;

[0027] FIG. 15 is a diagram showing an image in a state
where focus is achieved on a main subject in the center;

[0028] FIG. 16 is a diagram showing a change curve of a
contrast value in a focus evaluation area in the center;
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[0029] FIG. 17 is a diagram showing a change curve of
the contrast value in a focus evaluation area in a peripheral
portion;

[0030] FIG. 18 is a diagram showing an image in a state
where focus is not achieved on a main subject in the center
(the case where unintentional finger image capture occurs);

[0031] FIG. 19 is a diagram showing an image in a state
where focus is achieved on a main subject in the center (the
case where unintentional finger image capture occurs);

[0032] FIG. 20 is a diagram showing an image when the
lens position reaches the near side end (in the case where
unintentional finger image capture occurs);

[0033] FIG. 21 is a diagram showing a change curve of
the contrast value in the focus evaluation area in the center;

[0034] FIG. 22 is a diagram showing a change curve of
the contrast value in the focus evaluation area in the periph-
eral portion (the case where unintentional finger image
capture occurs);

[0035] FIG. 23 is a flowchart showing operation of detect-
ing unintentional finger image capture according to a second
embodiment;

[0036] FIG. 24 is a flowchart showing operation of detect-
ing unintentional finger image capture according to a third
embodiment;

[0037] FIG. 25 is a flowchart showing operation of detect-
ing unintentional finger image capture according to the third
embodiment;

[0038] FIG. 26 is a flowchart showing operation of detect-
ing unintentional finger image capture according to a fourth
embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0039] Hereinafter, embodiments of the present invention
will be described with reference to the drawings.

[0040] A. First Embodiment
[0041] ALl. Configuration

[0042] FIG. 1 is a perspective view showing appearance
of a digital camera (image capturing apparatus) 1 according
to the present invention. FIG. 2 is a rear view of the digital
camera 1.

[0043] As shown in FIGS. 1 and 2, the digital camera 1
includes a lens 2, a shutter release button 3, a power button
4, a finder objective window §, a finder eyepiece window 6,
an LCD 7, a flash 8, various buttons 71 and 72, a slide switch
73, and a speaker 74.

[0044] The lens 2 is a lens having a focus function and a
zoom function. A moving mechanism for realizing the zoom
function is provided in a camera body 9. Consequently, also
at the time of using the zoom function, the lens 2 is not
projected from the camera body 9.

[0045] The shutter release button 3 is provided on the top
face of the digital camera 1. The shutter release button 3 is
a two-stage press switch capable of detecting a lightly
pressed state (S1) and a fully pressed state (S2) by the user.
As will be described later, in the lightly pressed state S1,
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operation of determining presence or absence of uninten-
tional finger image capture is started. In the fully pressed
state S2, image capturing operation (photographing opera-
tion) for capturing an image-to-be-recorded is started.

[0046] The finder objective window 5 is provided on the
front face side (subject side of the digital camera 1, and the
finder eyepiece window 6 is provided on the rear face side
(user side) of the digital camera 1. The user can see an
optical image of the subject obtained through the finder
objective window 5 by peeping through the finder eyepiece
window 6 on the rear face side.

[0047] The LCD 7 is provided on the rear face side of the
digital camera 1. By using the LCD 7, display of a live view
image for preview before photographing (also referred to as
“live view display” or “preview display”), display of an
after-view image for recognizing an image immediately
after photographing (referred to as after-view display),
reproduction and display of an image recorded on a memory
card 59 (recording medium), and the like are performed.

[0048] The various buttons 71 and 72 and the slide switch
73 function as operation parts used for various menu opera-
tions and the like. Further, the speaker 74 functions as an
output part for outputting various sound information.

[0049] FIG. 3 is a functional block diagram of the digital
camera 1.

[0050] As shown in FIG. 3, the digital camera 1 has an
image capturing function part 10, an auto-focus (hereinafter,
also referred to as AF) controller 20, a determination part (or
discrimination part) 30, an image processor (an image
controller) 40, an overall controller 50, an image memory
55, the memory card 59, an operation part 60, and the like.

[0051] The image capturing function part 10 has a taking
lens 2, a CCD image capturing device 11, a signal processing
circuit 12, an A/D converter 13, an image interpolator 17, a
WB (White Balance) circuit 14, a y corrector 15, and a color
corrector 16.

[0052] The CCD image capturing device 11 photoelectri-
cally converts an optical image of the subject into an electric
signal (image signal).

[0053] The signal processing circuit 12 performs a prede-
termined analog signal process on an image signal (analog
signal) obtained from the CCD image capturing device 11.
The signal processing circuit 12 has a correlated double
sampling (CDS) circuit and an auto gain control (AGC)
circuit. By the correlated double sampling circuit, a process
of reducing noise in an image signal is performed. By
adjusting the gain with the auto gain control circuit, level
adjustment of the image signal is carried out.

[0054] The A/D converter 13 converts an analog image
signal to a digital signal having a predetermined number of
tones. The pixel interpolator 17 interpolates signals of R, G,
and B in a checker pattern obtained by the CCD image
capturing device 11. The WB (White Balance) circuit 14
performs level shift of each of the color components of R,
G, and B. The y corrector 15 is a circuit for correcting the
tone of pixel data. The color corrector 16 performs color
correction on the basis of a parameter regarding color
correction which is set by the user on image data inputted
from the y corrector 15, and converts color information
expressed in the RGB color space to color information
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expressed in the YCrCb color space. By the color system
conversion, brightness component values Y are obtained
with respect to all of pixels.

[0055] The image memory 55 is a memory for temporarily
storing image data obtained by the CCD image capturing
device 11 and subjected to the above-mentioned image
process. The image memory 55 has a storage capacity of at
least one frame. When a recording instruction is given by the
user, image data is transferred from the image memory 55 to
the memory card 59 and is recorded and stored.

[0056] The memory card 59 is a portable recording
medium and has a storage capacity sufficient to record a
plurality of captured (photographed) images. The memory
card 59 can be inserted/ejected to/from a card slot provided
on the inside of a cover 75 (see FIG. 1) in a state where the
cover 75 provided on a side portion of the digital camera 1
is open. Although the case where the captured image is
recorded on a removable portable recording medium will be
described here, the present invention is not limited to such
a case but the captured image may be recorded on the
recording medium fixed on the inside of the digital camera
1.

[0057] The operation part 60 is an operation part including
the buttons 71 and 72 and the slide switch 73 and is a
member used by the user to make settings of the digital
camera 1.

[0058] Further, the AF controller 20 performs an evalua-
tion value calculating operation for carrying out auto-focus
control of a hill-climbing method (contrast method), control
of driving the lens 2, and the like.

[0059] The determination part 30 has the function of
determining (discriminating) whether or not a finger of the
user is included in an objective area to be captured (photo-
graphed), which is set by a framing operation (hereinafter,
also referred to as “area-to-be-photographed” or “framed
area”) on the basis of a plurality of images of a subject
obtained in a time-series manner. That is, the determination
part 30 has the function of determining occurrence of
“unintentional finger image capture (finger obstruction)”.
The operation of the determination part 30 will be described
in detail later.

[0060] The image processor 40 has the function of, when
it is determined that a finger of the user is included in the
area-to-be-photographed, generating an image-to-be-re-
corded from which the area including a finger of the user is
deleted and recording the generated image into the memory
card 59.

[0061] The overall controller 50 is constructed by a micro-
computer having therein a RAM 50a and a ROM 505 and
functions as controller for controlling the components in a
centralized manner when the microcomputer executes a
predetermined program.

[0062] The above-described components are provided in
the small-size camera body 9. The digital camera 1 has a
small size that fits in the palm of a hand and is constructed
very compactly.

[0063] The user performs framing to determine the com-
position of a subject while supporting the camera body 9
with his/her hand or hands. The user may perform framing
while peeping the finder eyepiece window 6 or while seeing
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the LCD 7. In any case, due to the circumstances such as the
small size of the digital camera 1 and the type of the camera
in which the lens 2 is not projected also at the time of
photographing (flat type), there is the possibility that a finger
of the user enters the area-to-be-photographed, that is,
“unintentional finger image capture” may occur.

[0064] A2. Principle

[0065] With reference to FIGS. 4A and 4B to FIG. 8, the
principle of detecting “unintentional finger image capture”
in the embodiment will be described.

[0066] In the embodiment, by detecting existence of a
portion which does not change with a camerashake or a
change in framing while referring to a plurality of live view
images, “unintentional finger image capture” is detected.

[0067] FIGS. 4A and 5A are diagrams showing two
images G1 and G2, respectively, in a plurality of time-series
images in the case where unintentional finger image capture
does not occur. FIG. 4A shows the image G1 at predeter-
mined time T1 and FIG. 5A shows the image G2 at
predetermined time T2 (>T1) which is after time T1. FIGS.
6A and 7A are diagrams showing two images G3 and G4,
respectively, in a plurality of time-series images in the case
where unintentional finger image capture occurs. FIG. 6A
shows the image G3 at predetermined time T1 and FIG. 7A
shows the image G4 at predetermined time T2 (>T1) which
is after time T1. Each of FIGS. 6A and 7A shows a state
where an image of a finger FG of the user is captured in a
left part of the screen.

[0068] FIG. 4B is a diagram showing a change curve in
the x direction of brightness BL of a pixel (x, y) having a
predetermined y coordinate in the image G1. In other words,
FIG. 4B is a diagram showing a change curve of brightness
in a horizontal line L in the image G1. In FIG. 4B, the
horizontal axis denotes an x coordinate of each pixel, and the
vertical axis denotes the brightness BL of each pixel. Simi-
larly, FIG. 5B is a diagram showing a change curve of the
brightness BL of a pixel (X, y) having the same y coordinate
in the image G2.

[0069] As shown in FIG. 4B, the brightness of a tree TR
as a main subject is low as compared with a subject in the
periphery. A zone between X1 and X2 corresponding to the
tree in the image G1 is also referred to as an area in which
the pixel value of each pixel is lower than a predetermined
threshold TH 1 (hereinafter, also referred to as “low bright-
ness area”). Similarly, as shown in FIG. 5B, a zone between
X11 and X12 corresponding to the tree TR in the image G2
is a low brightness area.

[0070] As understood by comparison between FIGS. 4A
and 4B and FIGS. 5A and 5B, in the image G2, the position
of the tree TR as a main subject is deviated from the position
of the tree TR in the image GI due to a camerashake or a
change in framing. In this case, the zone between X11 and
X12 corresponding to the tree TR in the image G2 is shifted
to the right with respect to the zone between X1 and X2
corresponding to the tree in the image G1. In other words,
the relations X11>X1 and X12>X2 are set. Since the width
of the tree TR does not change, the width of the low
brightness area also is not changed by the shift. That is, the
relation of X2-X1=X12-X11 is satisfied.

[0071] The images G3 and G4 in the case where uninten-
tional finger image capture occurs will now be described.
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[0072] FIGS. 6B and 7B will be referred to. Like FIG.
4B, FIG. 6B is a diagram showing a change curve of the
brightness BL of a pixel (X, y) having a predetermined y
coordinate in the image G3 at time T1 before a shift. Like
FIG. 5B, FIG. 7B is a diagram showing a change curve of
the brightness BL of the pixel (x, y) having the same y
coordinate in the image G4 at time T2 after the shift.

[0073] As shown in FIGS. 6B and 7B, in the images G3
and G4, the low brightness area corresponding to the tree TR
exits in a manner similar to FIGS. 4B and 5B. In the image
G4 shown in FIG. 7A, the position of the tree TR as a main
subject and the like is shifted from that in the image G3 due
to a camerashake or a change in framing. A state is shown
here in which the zone between X11 and X12 corresponding
to the tree in the image G4 is shifted to the right as compared
with the zone between X1 and X2 corresponding to the tree
in the image G3. Specifically, the relations X11>X1 and
X12>X2 are satisfied. Since the width of the tree does not
change, the width of the low brightness area also is not
changed by the shift. That is, the relation of X2-X1=X12-
X11 is satisfied.

[0074] In the images G3 and G4, in addition to the low
brightness area corresponding to the tree, the low brightness
area corresponding to the finger FG of the user also exists.

[0075] Since brightness of the image area corresponding
to the finger FG of the user is lower than that of the subject
in the periphery, the zone between X0 and X3 and the zone
between X0 and X13 corresponding to the finger FG of the
user are low brightness areas.

[0076] The x coordinate X3 at the right end of the finger
area (hereinafter, which denotes an area corresponding to the
finger FG in the image) in the image G3 before the shift has
the same value as the x coordinate X13 at the right end of
the finger area in the image G4 after the shift for the
following reason. The position in the image of the finger
existing at the left end of the image is not changed by a
camerashake or a change in framing.

[0077] Therefore, when the conditions are satisfied such
that the area of which position changes due to a shift (herein,
the low brightness area) exists whereas the low brightness
area of which position is unchanged exists, it can be deter-
mined that unintentional finger image capture occurs.
Although the low brightness area is used as an area of which
position changes, the present invention is not limited to the
area. For example, whether an area of which position
changes due to a shift exists or not may be determined by
using a high brightness area.

[0078] Although the brightness value of each of pixels in
one horizontal line L is used here, the present invention is
not limited to the case but, for example, brightness values of
pixels in a plurality of lines may be used. Alternately, the
brightness value of each of pixels in a predetermined area
may be used.

[0079] Further, whether a low brightness area of which
position does not shift exits or not may be considered only
in the peripheral portions other than the center portion of an
image for the reason that unintentional finger image capture
usually occurs in the peripheral portion BP in a screen.

[0080] For example, under a condition that a low bright-
ness area of which position does not change has an over-
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lapped portion with the peripheral portion BP1 at the left end
or the peripheral portion BP2 at the right end of the image
G5 as shown in FIG. 8, the low brightness area may be
determined as a finger area. Consequently, when a low
brightness area of which position does not change exists
only in the center portion CP, it is determined that the low
brightness area is not the finger area. Thus, erroneous
determination can be reduced and the occurrence of unin-
tentional finger image capture can be determined more
accurately.

[0081] Although “unintentional finger image capture” is
determined here under condition that the x coordinate values
X3 and X13 at the right end of the low brightness areas in
the two images G3 and G4 captured at different times are the
same, the values may not be completely the same but may
be almost the same. For example, by using as a condition
that the absolute value of the difference between the X
coordinate values X3 and X13 is equal to or lower than a
predetermined threshold, unintentional finger image capture
may be determined.

[0082] A3. Operation

[0083] With reference to FIGS. 9 and 10, an operation of
detecting the unintentional finger image capture and the like
will be more specifically described. In the following, it is
assumed that the user determines an area-to-be-photo-
graphed while seeing a plurality of preview images dis-
played on the LCD 7 (that is, the state of performing
framing). FIGS. 9 and 10 are flowcharts showing the flow
of the operation. It is assumed herein that the operation is a
subroutine process referred to from a main routine at pre-
determined intervals.

[0084] First, only when the user lightly presses the shutter
release button 3 (state S1) in step SP1, the program advances
to step SP2. When the shutter release button 3 is not in the
lightly pressed state S1, the process is finished. Since the
subroutine process is repeatedly called and executed every
predetermined time, whether the shutter release button 3 is
lightly pressed (state S1) or not is checked in predetermined
cycles. At the time when the shutter release button 3 is
lightly depressed (state S1), the program advances to the
next step SP2.

[0085] Instep SP2, alive view image (or an image for AF)
is obtained. The determination part 30 extracts image data of
one horizontal line L from the captured live view image (or
image for AF) and generates brightness data on the basis of
the extracted image data (step SP3). The brightness data is
calculated on the basis of a pixel value of a pixel in each
position (x, ).

[0086] The determination part 30 calculates average
brightness Ba on the basis of the generated brightness data
(step SP4) and, after that, compares the average brightness
Ba with a predetermined threshold TH2 (step SP5). When
the average brightness Ba is larger than the threshold TH2,
the program advances to the next step SP6. If NO (in the
case where the average brightness Ba is equal to or less than
the threshold TH2), the program advances to step SP12
without performing processes in steps SP6 to SP11. In such
a manner, by not performing the unintentional finger image
capture determining process on an image whose general
brightness is low such as an image captured in the dark,
erroneous determination regarding unintentional finger
image capture can be avoided.
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[0087] In step SP6, the determination part 30 determines
whether data stored on the memory (also referred to as
stored data) already exists or not. If YES, the program
advances to step SP8. If NO, the program advances to step
SP7. In step SP7, brightness data of one horizontal line L
extracted in step SP3 is stored as the stored data on the image
memory 55. After that, the program returns to step SP1. The
stored data is stored without being subjected to a compress-
ing process.

[0088] Instep SP8, the determination part 30 compares the
brightness data of one horizontal line L extracted in step SP3
with the stored data and performs a branching process in step
SP9 in accordance with a result of the comparison.

[0089] As described above, when both the shifted low-
brightness area and a not-shifted low-brightness area exist,
the determination part 30 determines that unintentional
finger image capture occurs. When the determination part 30
determines that unintentional finger image capture does not
occur, the program advances to step SP11. If the determi-
nation part 30 determines that unintentional finger image
capture occurs, the program advances to step SP10 where a
notifying operation is performed. Examples of the notifying
operation are, concretely, indication of a note by characters
of “Note: finger is in” on the display 7 or a predetermined
figure and output of sound of a note from a speaker or voice.

[0090] After that, in step SP11, the stored data is over-
written with the brightness data of the one horizontal line L
extracted. By overwriting the stored data, the image memory
55 can be effectively utilized. Particularly, the stored data is
stored in a state where it is not subjected to the compressing
process, so that the memory capacity saved by overwriting
becomes a relatively large value.

[0091] In step SP12, whether the shutter release button 3
is in the fully depressed state S2 or not is determined. The
processes in steps SP1 to SP11 are repeated until the shutter
release button 3 enters the fully depressed state S2. When the
shutter release button 3 enters the fully depressed state S2,
the program advances to step SP13 (FIG.10).

[0092] In steps SP13 and SP14, an image exposed at the
latest timing is read from the CCD and temporarily stored as
a captured image into the image memory. In step SP13, the
image signal according to exposure at the latest timing is
read from the CCD and subjected to a predetermined imag-
ing process, thereby generating image data. After that, in
step SP14, the image data is stored as a captured image into
the built-in image memory 55.

[0093] In the next step SP15 and subsequent steps, in the
case where an image accompanying the unintentional finger
image capture irrespective of the notification is captured, a
process of deleting a finger image portion from the image to
be recorded or the like is performed. The procedure will be
described later.

[0094] First, in step SP15, a branching process is per-
formed according to a result of the comparison in steps SP8
and SP9. When it is determined that “unintentional finger
image capture” does not occur, the program advances to step
SP17 without performing a process in step SP16. On the
other hand, when it is determined that unintentional finger
image capture occurs, the program advances to step SP16
where a finger image area is deleted and, after that, advances
to step SP17.
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[0095] FIG. 11 is a diagram for describing deletion of the
unintentional finger image capture area after detection of the
unintentional finger image.

[0096] In step SP16, the finger area is detected and
extracted from the image captured in steps SP13 and SP14,
and an image G6 (FIG. 11) obtained by deleting an area LP
including the finger area FP from the original captured
image is generated. More concretely, it is sufficient for the
image processor 40 to extract, as the finger area FP, by using
a low brightness area as a segment area SL in one horizontal
line as a reference, a low brightness area extending two-
dimensionally from the segment area SL. By deleting a
rectangular area LP including the finger area FP from the
original image, the image G6 is generated.

[0097] In step SP17, the generated image G6 is stored as
an image for recording on the memory card 59. When
unintentional finger image capture does not occur, the origi-
nal image captured in steps SP13 and SP14 is stored as an
image for recording.

[0098] As described above, on the basis of a plurality of
images (live view images or images for AF) of a subject
obtained in a time-series manner, whether a finger of the user
is included in the area-to-be-photographed or not is deter-
mined. More specifically, based on a change with time of the
position of a predetermined low brightness area in each
image, whether a finger of the user is included in the
area-to-be-photographed or not is determined. Therefore, an
image accompanying “unintentional finger image capture”
can be prevented from being captured.

[0099] Since the user is notified of occurrence of uninten-
tional finger image capture by the notifying operation, the
user can easily recognize a situation in which “unintentional
finger image capture” occurs. Therefore, capturing of an
image accompanying “unintentional finger image capture”
can be more reliably prevented. Further, by generating an
image for recording obtained by deleting the area including
a finger of the user and recording the generated image onto
the predetermined memory card 59 (recording medium), an
image accompanying “unintentional finger image capture”
can be prevented from being recorded as an image for
recording (captured image) on a predetermined recording
medium. Since the finger area is preliminarily deleted at the
time point of recording of the captured image, it is unnec-
essary to delete the finger area by performing an image
editing process by using a digital camera, an external
personal computer, or the like on a captured image. In short,
the effort of such image editing process can be omitted.

[0100] Further, to detect “unintentional finger image cap-
ture” more reliably, it is also possible to determine whether
the low brightness area is the finger area or not by also using
hue information of the low brightness area. More concretely,
in the determination process in step SP9, in addition to the
above-described conditions, when the condition that the
ratio of the number of pixels of flesh color to all of pixels in
the low brightness area which does not shift exceeds a
predetermined value is also satisfied, the determination part
30 may determine that the low brightness area is the finger
area. Whether each pixel is a pixel of flesh color or not may
be determined according to whether or not components (Cr,
Cb) indicative of hue or the like of each pixel exist in an area
corresponding to flesh color (flesh color corresponding area)
in a Cr—Cb plane in a color space expression (Y, Cr, Cb)
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after the color system conversion of each pixel. The opera-
tion of detecting the number of pixels of flesh color in the
low brightness area may be performed by the determination
part 30 or the like in step SP9 or at a predetermined time
point before step SP9.

[0101] B. Second Embodiment
[0102] B1. Principle

[0103] A second embodiment is a modification of the first
embodiment. In the following, a point different from the first
embodiment will be mainly described.

[0104] In the second embodiment, the case of determining
whether a finger of the used is included in an image or not
by using a plurality of images which are obtained in a
time-series manner while shifting the position of the lens 2
(more accurately, a focusing lens in the lens 2), more
specifically, the case of determining whether a finger of the
user is included in an image or not on the basis of a change
with time of contrast in a predetermined area will be
described.

[0105] FIG. 12 is a diagram showing a plurality of focus
evaluation areas FRO to FR8(FRi; i=0, . . . , 8). Each focus
evaluation area FRi is provided in an image G10 taken by
the CCD image capturing device 11. In the second embodi-
ment, the contrast value C in each focus evaluation area FRi
is computed as an evaluation value for AF and is used also
for determining unintentional finger image capture.

[0106] FIG. 13 is a diagram showing the detailed con-
figuration of a contrast computing part 22 of the AF con-
troller 20.

[0107] The contrast computing part 22 includes: a differ-
ential calculator 221 for obtaining a differential absolute
value between a target pixel and a pixel adjacent to the target
pixel and having a predetermined positional relation with the
target pixel; and an accumulator 222 for accumulating
results of the differential computation. The differential cal-
culator 221 performs computation until all of pixels included
in the focus evaluation area FRi are selected as target pixels.
The accumulator 222 sequentially accumulates a differential
absolute value obtained when each pixel included in the
focus evaluation area FRi is selected as a target pixel and
finally obtains the contrast value C of the focus evaluation
area FRi.

[0108] When the contrast computing part 22 computes the
contrast value C, the computation may be performed on the
basis of pixel data of each of the color components of R, G,
and B. It is also possible to generate brightness data from the
pixel data of each of the color components of R, G, and B
and perform the computation on the basis of the brightness
data.

[0109] An operation of determining whether “uninten-
tional finger image capture” occurs or not by using, to
simplify explanation, the focus evaluation area FRO in the
center and the focus evaluation area FR1 in the peripheral
portion among the plurality of focus evaluation areas will be
described.

[0110] First, the state where “unintentional finger image
capture” does not occur will be considered.

[0111] FIG. 14 is a diagram showing an image G11 in a
state where focus is not achieved on a main subject in the
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center, which is a so-called “out-of-focus” state. FIG. 15 is
a diagram showing an image G12 in a state where focus is
achieved on a main subject in the center, which is a so-called
focused state.

[0112] FIG. 16 is a diagram showing a change curve of the
contrast value C in the focus evaluation area FRO in the
center in a plurality of images. The horizontal axis indicates
the position of the lens 2 (more accurately, a focusing lens
in the lens 2) in the optical axis direction. The vertical axis
expresses the contrast value C of an image corresponding to
each lens position.

[0113] As shown in FIG. 16, in the focus evaluation area
FRO, the contrast value of the image G12 obtained in a lens
position z12 is larger than the contrast value of the image
G11 obtained in a lens position z11. Since a subject includ-
ing many edge components exists in the focus evaluation
area FRO, the contrast value changes according to the lens
position. In this example, the contrast value has a peak value
in the lens position z12 (focus position).

[0114] FIG.17 is a diagram showing a change curve of the
contrast value C of the focus evaluation area FR1 in the
peripheral portion in a plurality of images. Since a subject
including many edge components does not exist in the focus
evaluation area FR1, the contrast value of the image G12 is
almost the same as the contrast value of other images
obtained in different lens positions. That is, the contrast
value in the focus evaluation area FR1 in the peripheral
portion hardly changes even when the lens position of the
focusing lens is changed.

[0115] A state where “unintentional finger image capture”
exists will now be examined.

[0116] FIGS. 18 to 20 are diagrams showing images G13,
G14, and G15 each showing a state where “unintentional
finger image capture” occurs. The lens position at the time
of obtaining an image changes from the far side to the near
side in order from the images G13, G14, and G15.

[0117] FIG. 18 is a diagram showing the image G13 in a
state where focus is not achieved on a main subject in the
center, which is a so-called “out-of-focus” state. FIG. 19 is
a diagram showing the image G14 in which focus is
achieved on a main subject in the center, which is a so-called
focus state. FIG. 20 is a diagram showing the image G15 in
a state where focus is not achieved on the main subject in the
center since the lens is moved to the near side too much,
which is again the out-of-focus state.

[0118] FIG. 21 is a diagram showing a change curve of the
contrast value C in the focus evaluation area FRO in the
center portion. FIG. 22 is a diagram showing a change curve
of the contrast value C in the focus evaluation area FR1 in
the peripheral portion.

[0119] As shown in FIG. 21, the contrast value C in the
focus evaluation area FRO becomes the maximum value
when the lens position z is a position z14 at the time of
obtaining the image G14. Since a subject including many
edge components exists in the focus evaluation area FRO, the
contrast value changes according to the lens position and has
a peak value in the lens position z14 (focus position).

[0120] On the other hand, as shown in FIG. 22, as the lens
position z changes from the far side to the near side (more
concretely, as the position z changes like the positions z13,
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z14, and z15), the contrast value C in the focus evaluation
area FR1 increases. The contrast value C becomes the
maximum value in the lens position z15 at which the image
G15 is obtained, but a peak value as a maximum value does
not exist. It means that the subject in the focus evaluation
area FR1 exists in a position closer than the in-focus subject
position corresponding to the lens position z15. That is, a
finger of the user exists in a position extremely close to the
lens 2.

[0121] As described above, in each of the focus evaluation
areas FR1 to FR8 (for example, FR1) in the peripheral
portion, when the contrast value C continuously increases as
the lens position changes from the far side to the near side
and the peak value as the maximum value does not exist, it
can be determined that “unintentional finger image capture”
occurs. On the other hand, in each of the focus evaluation
areas FR1 to FR8 (for example, FR1) in the peripheral
portion, when the peak value of the contrast value C exists
as the lens position changes from the far side to the near side,
it can be determined that “unintentional finger image cap-
ture” does not occur.

[0122] It is unnecessary to move the focusing lens through
the entire lens driving range. For example, when the focus-
ing lens is moved from a predetermined lens position in the
lens drive range only to the near side and the contrast value
C continuously increases with shift of the lens position to the
near side, it can be determined that “unintentional finger
image capture” occurs. On the other hand, when the contrast
value C does not continuously increase as the lens position
shifts to the near side (concretely, when the contrast value C
continuously decreases, when the contrast value C is con-
tinuously almost the same value, or when the peak value of
the contrast value C is detected), it can be determined that
“unintentional finger image capture” does not occur.

[0123] B2. Operation

[0124] FIG. 23 is a diagram showing the operation of the
second embodiment. In step SP30 and thereafter, the same
operations as those in steps SP13 to SP17 shown in FIG. 10
are performed.

[0125] Inthe following, the case of performing auto-focus
operation of obtaining the focus position by using the focus
evaluation area FRO out of the plurality of focus evaluation
areas and determining whether “unintentional finger image
capture” occurs or not by using the focus evaluation areas
FR1 to FR8 in the peripheral portion will be described.

[0126] It is assumed that the user performs an operation of
determining an area-to-be-photographed while seeing a plu-
rality of preview images displayed on the LCD 7 (that is,
framing operation). When the shutter release button 3 is
lightly pressed (state S1), the auto-focus control starts.
When the shutter release button 3 is fully pressed (state S2),
the image capturing (photographing) operation for capturing
an image for recording is started.

[0127] First, only when the shutter button 3 is set in the
lightly pressed state S1 by the user in step SP21, the program
advances to the next step SP22 where the auto-focus control
operation starts. On the other hand, when the shutter release
button 3 is not in the lightly pressed state S1, the process is
finished. Since the subroutine process is repeatedly called
every predetermined time and executed, whether the shutter
release button 3 is set in the lightly pressed state S1 or not
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is checked at predetermined intervals. At the time point
when the shutter release button 3 is set in the lightly pressed
state S1, the program advances to step SP22.

[0128] In step SP22, an image for AF evaluation is
obtained. Only immediately after the shutter release button
3 enters the lightly pressed state S1, the lens is moved to the
far side end as the initial position and then the operation of
obtaining an image for AF evaluation is performed in order
to scan the whole lens driving range by driving the lens to
the near side little by little.

[0129] After that, the auto-focus controller 20 computes
the contrast value C of each focus evaluation area FRi in an
obtained image (step SP23) and drives the focusing lens to
the near side only by a predetermined small amount (step
SP24). Until it is determined in step SP25 that the lens
position reaches the near side end, the operations in steps
SP21, SP22, SP23, and SP24 are repeated. By the above, a
change curve of the contrast in each focus evaluation area
FRi can be obtained.

[0130] In step SP26, based on the gradient of a change in
the contrast value of the focus evaluation area FRO in the
center, the lens position in which focus is achieved on a
subject (focus position) is calculated. Concretely, the auto-
focus controller 20 calculates, as a focus position, the lens
position (for example, position z14 (FIG. 21)) correspond-
ing to the peak value in the charge curve of the contrast
value. The lens 2 is moved to the focus position.

[0131] Instep SP27, the determination part 30 determines
whether “unintentional finger image capture” occurs or not
in each of the focus evaluation areas FR1 to FR8 in the
peripheral portion. The determination part 30 performs the
determining operation based on the above-described prin-
ciple with respect to each of the focus evaluation areas FR1
to FRS.

[0132] In the branching process of the next step SP28,
when occurrence of “unintentional finger image capture” is
determined with respect to any of the focus evaluation areas
FR1 to FRS, the program advances to step SP29 where
notification of occurrence of “unintentional finger image
capture” is sent. On the other hand, when it is determined
that “unintentional finger image capture” does not occur in
any of the focus evaluation areas FR1 to FRS, the notifica-
tion is not sent and the program advances to step SP30.

[0133] In step SP30, whether the shutter release button 3
is set in the fully pressed state S2 or not is determined. Until
the shutter release button 3 enters the fully pressed state S2,
the processes in steps SP21 to step SP29 are repeated. When
the shutter release button 3 enters the fully pressed state S2,
the program advances to step SP13 (FIG. 10). Since the
subsequent processes are similar to those in the first embodi-
ment, the description will not be repeated.

[0134] As described above, according to the second
embodiment, on the basis of changes with time in contrast
in predetermined areas (focus evaluation areas FR1 to FRS)
in a plurality of images obtained in a time-series manner
while shifting the position of the focusing lens, whether a
finger of the user enters the area-to-be-photographed or not
is determined. Thus, an image accompanying “unintentional
finger image capture” can be prevented from being captured.

[0135] To detect “unintentional finger image capture”
more reliably, it is also possible to determine whether each
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of the focus evaluation areas FR1 to FR8 is the finger area
or not also by using hue information of the focus evaluation
areas FR1 to FR8. More concretely, it is sufficient for the
determination part 30 to determine that each of the focus
evaluation areas FR1 to FRS8 is the finger area in the
determining process in step SP27 when a condition that the
ratio of the number of pixels of flesh color to the number of
all of pixels in each of the focus evaluation areas FR1 to FR8
exceeds a predetermined value is satisfied in addition to the
above-described conditions.

[0136] In the second embodiment, the case where the
focus position is obtained by using the focus evaluation area
FRO in the center among the plurality of focus evaluation
areas and whether “unintentional finger image capture”
occurs or not is determined by using the focus evaluation
areas FR1 to FR8 is the peripheral portion has been
described. However, the present invention is not limited to
the case.

[0137] For example, whether “unintentional finger image
capture” occurs or not may be determined by also using the
focus evaluation area FRO in the center portion. Alternately,
occurrence of “unintentional finger image capture” may be
determined by using only the focus evaluation areas (for
example, FR1, FRS, and FR7) as part of the focus evaluation
areas FR1 to FR8 is the peripheral portion. At the time of
obtaining the focus position, not only the focus evaluation
area FRO in the center but also the other focus evaluation
areas FR1 to FR8 is the used.

[0138] C. Third Embodiment

[0139] A third embodiment is a modification of the first
embodiment. The third embodiment is different from the
first embodiment with respect to operation performed after
it is determined that “unintentional finger image capture”
occurs in a framed image (image indicative of an area-to-
be-photographed) in a live view display. In the third embodi-
ment, a technique of performing “release lock™ as an opera-
tion after the determination will be described as an example.
In the following, points different from the first embodiment
will be mainly described.

[0140] FIGS. 24 and 25 are flowcharts showing an opera-
tion of detecting “unintentional finger image capture”, an
operation after the detecting operation, and the like in the
third embodiment.

[0141] In FIG. 24, operations in steps SP1 to SP9 are
similar to those in the first embodiment. After that, in step
SP9, when existence of both of a not-shifted low-brightness
area and a shifted low-brightness area is detected, the
determination part 30 regards the state as a state in which
“unintentional finger image capture” occurs, and sets a
finger capture flag (step SP41). On the other hand, when
existence of both of the areas is not detected, the determi-
nation part 30 determines that the state is not the “uninten-
tional finger image capture” state and clears the finger
capture flag (step SP42). The “finger capture flag” is stored
in a predetermined storage area such as the RAM 50a
provided in the overall controller 50.

[0142] The operation in step SP43 is the same as that in
step SP11. Stored data is overwritten with brightness data in
one horizontal line L extracted in step SP3.

[0143] In step SP44, whether the shutter release button 3
is fully pressed (state S2) or not is determined. If the shutter
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release button 3 is not in the fully pressed state S2, the
process in steps SP1 to SP9 and SP41 to SP43 are repeated.
When the shutter release button 3 enters the fully pressed
state S2, the program advances to step SP51 (FIG. 25).

[0144] In step SP51, the determination part 30 checks
whether the finger capture flag is set or not. If the flag is set,
the program advances to step SP52. If the flag is not set, the
program advances to step SP53.

[0145] In step SP53, the latest image is taken in response
to depression of the shutter release button 3. Concretely, an
image signal according to exposure of the latest timing is
read from the CCD and subjected to a predetermined imag-
ing process, thereby generating image data. After that, the
image data is stored as a captured (photographed) image into
the memory card 59 (step SP54), and the image capturing
operation is finished.

[0146] On the other hand, in step SP52, notification simi-
lar to that in step SP10 is generated and the shutter release
button 3 is locked so as not to be pressed. That is, release
lock is performed. By the release lock, capture of an image
accompanying “unintentional finger image capture” can be
prevented more reliably.

[0147] The “release lock” may be carried out by using a
mechanical mechanism or by software for preventing the
image capturing operation from starting even when the
shutter release button is fully pressed (state S2). The release
lock is made under control of the overall controller 50.

[0148] D. Fourth Embodiment

[0149] A fourth embodiment is a modification of the first
and third embodiments. The fourth embodiment is different
from the first and third embodiments with respect to an
operation performed after it is determined that “uninten-
tional finger image capture” occurs in a framed image in a
live view display. In the fourth embodiment, a technique of
adjusting time of displaying an after-view to facilitate eras-
ing of an image accompanying “unintentional finger image
capture” as an operation after the determination will be
described as an example. In the following, points different
from the third embodiment will be mainly described.

[0150] FIG. 26 is a diagram showing operations in the
fourth embodiment. The operations before step SP61 are the
same as those in steps SP1 to SP9 and SP41 to SP44 shown
in FIG. 24, so that they are not shown.

[0151] As shown in FIG. 26, after the shutter release
button 3 is fully depressed (state S2), the program advances
to step SP61.

[0152] In step SP61, in response to depression of the
shutter release button 3, an operation of capturing the latest
image is performed. Concretely, an image signal according
to exposure of the latest timing is read from the CCD and
subjected to a predetermined imaging process, thereby gen-
erating image data. After that, the image data is stored as a
captured image into the built-in image memory 55 (step
SP62).

[0153] In step SP63, the determination part 30 checks
whether the finger capture flag is set or not. If the flag is set,
the program advances to step SP64. If the flag is not set, the
program advances to step SP65. In steps SP64 and SP65, a
process of changing the period of displaying an after-view in
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accordance with the value of the finger capture flag is
performed. The changing process is performed under control
of the overall controller 50.

[0154] Concretely, in step SP65, it is determined that
“unintentional finger image capture” does not occur and
display of a captured image on the LCD 7 is started for a
period TM1 of displaying a normal after-view. In step SP64,
it is determined that “unintentional finger image capture”
occurs and display of the captured image on the LCD 7 starts
for a predetermined period TM2 (>TM1). The period TM1
is a period which is preliminarily determined as a period of
displaying a normal after-view, and the period TM2 is a
period which is preliminarily determined as a period longer
than the period TM1 of displaying a normal after-view. For
example, the period TM1 can be set to about 5 seconds and
the period TM2 can be set to about 10 seconds.

[0155] The user visually recognizes a captured image
displayed on the LCD 7 for a predetermined period (TM1 or
TM2) since the start of the after-view display and determines
whether the captured image is stored as it is or erased
(discarded). When the user recognizes occurrence of “unin-
tentional finger image capture”, the user can give an erasure
instruction by using the operation part 60 to the digital
camera 1.

[0156] Instep SP66, a branching process according to the
presence/absence of the erasure instruction in the period
TM1 or TM2 is performed. In the case where there is no
erasure instruction in the period, the program advances to
step SP68 where the captured image data is transferred from
the image memory 55 to the memory card 59 and stored, and
the image capturing process is finished. On the other hand,
in the case where the erasure instruction is given in the
period, the program advances to step SP67 where the image
data captured in step SP61 is erased from the image memory
55 and is not stored into the memory card 59.

[0157] When the period of displaying an after-view is
short, it can happen that the after-view display is finished
before the user determines whether the image is to be stored
or erased. Although an image recorded on the memory card
59 can be erased even after completion of the after-view
display, it is more excellent from the view point of oper-
ability to erase the image during the after-view display.
Under such circumstances, in the embodiment, the period
TM2 of displaying an after-view in the case where the digital
camera 1 detects occurrence of “unintentional finger image
capture” is longer than the period TM1 of the case where the
occurrence is not detected. Consequently, an advantage such
that it is easy for the user to perform the erasing operation
at the time of an after-view. In other words, longer time can
be assured for determination of erasure of an image, so that
an image accompanying unintentional finger image capture
can be erased more reliably. Therefore, an image accompa-
nying “unintentional finger image capture” can be prevented
from being recorded as a captured image more reliably. In
other words, capture of an image accompanying “uninten-
tional finger image capture” can be prevented more reliably.

[0158] In the fourth embodiment, a message such as
“finger obstruction” may be superimposed on an after-view
image displayed.
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[0159] E. Others

[0160] Although the embodiments of the present invention
have been described above, the present invention is not
limited to the above.

[0161] For example, in the first embodiment, whether a
finger of the user is in an image or not is determined on the
basis of presence or absence of a not-shifted low-brightness
area. However, the present invention is not limited to the
embodiment. For example, by comparing two or more
images to detect a motion vector of a subject, the presence
of a shifted area and a not-shifted area may be detected.

[0162] In the second embodiment, the case of performing
the auto-focus control at a timing when the shutter release
button is lightly pressed has been described. However, the
timing of performing the auto-focus control is not limited to
the timing. For example, the auto-focus control may be
always performed when a live view image is displayed.
Together with the auto-focus control operation, the opera-
tion of determining the “intentional finger image capture”
may be also performed. In the case of always performing the
auto-focus control when the live view image is displayed, it
is preferable to move the lens from a present lens position to
the near side end for the reason that the auto-focus control
operation and the “unintentional finger image capture”
determining operation can be performed more promptly as
compared with the case of moving the lens through the entire
lens driving range.

[0163] Although the case of applying the release lock
operation (third embodiment) or the operation of setting
time of displaying an after-view (fourth embodiment) as a
modification of the operation performed after the determi-
nation in the first embodiment has been described, the
present invention is not limited to the case. For example, as
the operation performed after the determination in the sec-
ond embodiment, the release lock operation in the third
embodiment may be used. More concretely, after step SP30
(FIG. 23), operations in step SP51 and subsequent steps
(FIG. 25) may be performed. Alternately, as the operation
performed after determination in the second embodiment,
the operation of setting time of displaying an after-view in
the fourth embodiment may be used. More concretely, after
step SP30 (FIG. 23), the operations in step SP61 and
subsequent steps (FIG. 25) may be performed.

[0164] While the invention has been shown and described
in detail, the foregoing description is in all aspects illustra-
tive and not restrictive. It is therefore understood that
numerous modifications and variations can be devised with-
out departing from the scope of the invention.

What is claimed is:
1. An image capturing apparatus comprising:

an image generator for capturing a subject and generating
image data;

a discriminator for discriminating whether a part of a user
is included in an objective area to be captured or not on
the basis of a plurality of pieces of image data gener-
ated in a time series manner by said image generator;
and

a controller for controlling operation of said image cap-
turing apparatus on the basis of a result of discrimina-
tion of said discriminator.
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2. The image capturing apparatus according to claim 1,
wherein the part of said user is a finger of said user.

3. The image capturing apparatus according to claim 1,
further comprising:

a display for displaying said plurality of pieces of image
data as preview display before photographing, wherein

said discriminator discriminates whether the part of said
user is included in said objective area or not on the
basis of said plurality of pieces of image data to be
displayed on said display.
4. The image capturing apparatus according to claim 1,
further comprising:

an indicator for notifying said user, wherein

said controller notifies said user of the result of dis-
crimination by using said indicator when said dis-
criminator discriminates that the part of said user is
included in said objective area.
5. The image capturing apparatus according to claim 1,
further comprising:

an image processor for generating image data to be
recorded from image data generated by said image
generator, wherein

said controller controls said image processor so as to
generate said image-data-to-be-recorded obtained by
eliminating an area including the part of said user

from said image data generated by said image gen-

erator when said discriminator discriminates that the

part of said user is included in said objective area.

6. The image capturing apparatus according to claim 1,

wherein

said discriminator discriminates whether the part of said
user is included in said objective area or not on the
basis of a change in the position of a low brightness
area in said plurality of pieces of image data.
7. The image capturing apparatus according to claim 6,
further comprising:

a detector for detecting hue information of said low
brightness area, wherein

said discriminator discriminates whether the part of

said user is included in said objective area or not on

the basis of a change in the position of the low

brightness area in said plurality of pieces of image

data and hue information detected by said detector.

8. The image capturing apparatus according to claim 7,
wherein

said hue information is information of flesh color.
9. The image capturing apparatus according to claim 1,
further comprising:

a focusing lens, wherein

said plurality of pieces of image data is image data
generated in a time-series manner while moving the
position of said focusing lens.
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10. The image capturing apparatus according to claim 9,
wherein

said discriminator discriminates whether or not the part of
said user is included in said objective area on the basis
of a change in contrast in a predetermined area in said
plurality of pieces of image data.
11. The image capturing apparatus according to claim 10,
wherein

said predetermined area is an area positioned in a periph-
eral portion of said objective area.
12. The image capturing apparatus according to claim 10,
further comprising:

a detector for detecting hue information of said predeter-
mined area, wherein

said discriminator discriminates whether the part of
said user is included in said objective area or not on
the basis of said change in contrast and said hue
information detected by the detector.
13. The image capturing apparatus according to claim 12,
wherein

said hue information is information of flesh color.
14. The image capturing apparatus according to claim 1,
wherein

said controller inhibits image capturing operation of
image-data-to-be-recorded when said discriminator
discriminates that the part of said user is included in
said objective area.
15. The image capturing apparatus according to claim 1,
further comprising:

a display for displaying captured image data, wherein

said controller displays said captured image data on
said display for a first period when said discriminator
discriminates that the part of said user is not included
in said objective area, and said controller displays
said captured image data on said display for a second
period which is longer than the first period when said
discriminator discriminates that the part of said user
is included in said objective area.
16. A method of controlling operation of an image cap-
turing apparatus, comprising the steps of:

capturing a subject and generating image data in a time
series manner;

discriminating whether a part of a user is included in an
objective area to be captured or not on the basis of a
plurality of pieces of image data generated in a time-
series manner; and

controlling operation of said image capturing apparatus
on the basis of a result of said discrimination.
17. The method according to claim 16, wherein

the part of said user is a finger of said user.
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