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(7) ABSTRACT

A digital camera is provided with a plurality of image-
pickup modes to carry out an optimal controlling process in
accordance with an image-pickup scene. With respect to
mode selection settings, a switching can be made between a
manual selection setting in which the user manually selects
an image-pickup mode and an automatic selection setting
which automatically discriminates each image-pickup
scene, and selects a suitable image-pickup mode. In the case
of the automatic selection setting in the mode selection
setting, a limited value in comparison with a parameter value
relating to the image quality set at the time of the manual
selection setting is set as the parameter. As a result, even in
the case of a misdiscrimination in an image-pickup scene, it
is possible to provide a flawless image as the resulting
image, and consequently to prevent serious degradation in
the image quality.
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IMAGE-PROCESSING APPARATUS AND
IMAGE-QUALITY CONTROL METHOD

[0001] This application is based on application No. 2001-
200933 filed in Japan, the contents of which are hereby
incorporated by reference.

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

[0003] The present invention relates to a technique for
carrying out processes relating to image quality of images.

[0004] 2. Description of the Background Art

[0005] As one example of conventional image-processing
apparatus, an image-pickup apparatus, such as a digital still
camera (hereinafter, referred to as “digital camera”) and a
film camera, which carries out a controlling operation that is
best-suited for an image-pickup scene by allowing the user
to select an image-pickup mode in accordance with the
image-pickup scene, has been known. The user is allowed to
select one image-pickup mode from a plurality of image-
pickup modes, such as “portrait”, “sports action”, “land-
scape” and “night portrait” modes, in accordance with the
purpose thereof, to obtain an image that is suitable for the
image-pickup scene.

[0006] With respect to each of the image-pickup modes,
parameters relating to exposure controls, such as the dia-
phragm of a lens system, shutter speed, and flash light
emission, have been preliminarily set, and the image-pickup
apparatus carries out controlling operations in accordance
with these parameters. For example, in the image-pickup
mode suitable for a portrait scene, parameters such as setting
of the diaphragm on the opening side are set. The setting of
the diaphragm on the opening side makes the depth of field
shallower to obtain an image with only the main subject
(person) being beautifully distinguished while the back-
ground is faded.

[0007] Moreover, with respect to digital image-pickup
apparatuses such as digital cameras, since it is possible to
carry out image processing on a picked-up image, param-
eters relating to image processing such as white balance
correction and y correction are also set in the image-pickup
modes in addition to the above-mentioned exposure con-
trolling parameters. Thus, it becomes possible to carry out
best-suited image processing in accordance with an image-
pickup scene, and consequently to provide a more effective
image.

[0008] However, in the above-mentioned image-pickup
apparatuses, the user needs to determine an image-pickup
scene and to select any one of the image-pickup modes,
resulting in time-consuming difficult operations and a failure
to deal with an instantaneous shutter chance. For this reason,
most of scenes tend to be picked up in the standard image-
pickup mode, and in most cases, prepared functions are not
sufficiently utilized.

[0009] In order to solve this problem, an image-pickup
apparatus which discriminates image-pickup scenes and
automatically selects a best-suited image-pickup mode has
been proposed. When set to an automatic selection setting
that automatically selects an image-pickup mode, such an
image-pickup apparatus makes it possible to easily obtain an
image suitable for the corresponding image-pickup scene
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without the necessity of troublesome operations. However,
since the discrimination is automatically made, there is a
possibility of misdiscrimination in an image-pickup scene,
and if an image-pickup operation is carried out under
misdiscrimination, it is not possible to carry out an appro-
priate image-pickup control suitable for an image-pickup
scene. In particular, in the case when a certain scene is
misdiscriminated to an image-pickup scene that aims at an
opposite effect, the resulting image is subjected to adverse
effects and serious degradation in the image quality.

SUMMARY OF THE INVENTION

[0010] The present invention is directed to an image-
processing apparatus which carries out processes relating to
image quality of images.

[0011] In accordance with the present invention, the
image-processing apparatus comprises: a determining part
which, with respect to a mode selection setting at the time
of an image-pickup process on an image, determines
whether the mode selection setting is a manual selection
setting in which an image-pickup mode is specified from a
plurality of image-pickup modes in accordance with an
image-pickup scene by a user or an automatic selection
setting in which an image-pickup mode is automatically
selected from the plurality of image-pickup modes by auto-
matic discrimination of the image-pickup scene; and a
parameter setting part that sets a parameter relating to image
quality of the image in different manners depending on cases
in which the mode selection setting is determined as the
manual selection setting and in which the mode selection
setting is determined as the automatic selection setting.

[0012] Thus, it becomes possible to provide different
image qualities between an image obtained from the process
based upon the manual selection setting and an image
obtained from the process based upon the automatic selec-
tion setting so that, in the case of the automatic selection
setting, it is possible to set parameter values not to cause
serious degradation in the image quality without being
regulated by the contents of the manual selection setting.

[0013] In one aspect of the present invention, the image-
processing apparatus further comprises: a memory part for
storing a reference value of the parameter and an optimal
value of the parameter in accordance with the image-pickup
mode, wherein the parameter setting part sets the parameter
to the optimal value in the manual selection setting, and also
sets the parameter to a value between the optimal value and
the reference value in the automatic selection setting.

[0014] Since the manual selection setting sets the param-
eter to an optimal value, it is possible to obtain an image
suitable for the corresponding image-pickup scene. In addi-
tion thereto, in the automatic selection setting, the parameter
is set between the optimal value and the reference value so
that it is possible to provide a flawless image, and conse-
quently to prevent degradation in the image quality due to
misdiscrimination of an image-pickup scene.

[0015] In accordance with another aspect of the present
invention, the image-processing apparatus further com-
prises: an image-pickup part for acquiring the image,
wherein the parameter includes an exposure control param-
eter relating to exposure control at the time of the image-
pickup process of the image.
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[0016] By making the exposure control parameters differ-
ent from each other, it is possible to differentiate the image
quality relating to exposure between an image obtained as a
result of the process in the manual selection setting and an
image obtained as a result of the process in the automatic
selection setting.

[0017] In accordance with still another aspect of the
present invention, the parameter includes an image-process-
ing control parameter relating to control of an image-process
on the image.

[0018] By making the image-processing parameters dif-
ferent from each other, it is possible to differentiate the
image quality by using image processes between an image
obtained as a result of the process in the manual selection
setting and an image obtained as a result of the process in the
automatic selection setting.

[0019] Further, the present invention is also directed to a
method of controlling image quality of an image.

[0020] Moreover, the present invention is also directed to
a program for executing an image processing.

[0021] Furthermore, the present invention is also directed
to a computer-readable recording medium storing a program
for executing an image processing.

[0022] Tt is therefore an object of the present invention to
provide a technique that can prevent serious degradation in
the image quality of an image that is obtained at the time of
the automatic selection setting in the image-pickup mode.

[0023] 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

[0024] FIG. 1 is a front view of a digital camera serving
as an image processing apparatus in a preferred embodi-
ment.

[0025] FIG. 2 is a rear-face view of the digital camera.
[0026]

[0027] FIG. 4 is a drawing that shows a schematic layout
of respective parts in an image pickup part.

[0028] FIG. 5is a block diagram that shows a construction
of the digital camera.

[0029] FIG. 6 is a block diagram that shows a construction
of an image-processing part.

[0030] FIG. 7 is a drawing that shows an example of a y
correction table.

[0031] FIG. 8is a block diagram that shows a construction
of an aperture control processing part.

[0032] FIGS. 9A to 9C are drawings that show processing
characteristics of an amplifier and a coring processing part.

[0033] FIG. 10 is a block diagram that shows functions of
a digital camera that relates to a scene discrimination
process.

FIG. 3 is a bottom-face view of the digital camera.

Jan. 9, 2003

[0034] FIG. 11 is a drawing that shows a flow of image-
pickup scene discriminating processes.

[0035] FIG. 12 is a drawing that shows one example of a
membership function with respect to focal length.

[0036] FIG. 13 is a drawing that shows one example of a
membership function with respect to brightness.

[0037] FIG. 14 is a drawing that shows one example of a
membership function with respect to image-pickup magni-
fication.

[0038] FIG. 15 is a drawing that shows one example of a
membership function with respect to color balance.

[0039] FIG. 16 is a drawing that shows one example of an
exposure control table.

[0040] FIGS. 17 and 18 are drawings that show one
example of an image processing control table.

[0041] FIG. 19 is a drawing that shows a flow of opera-
tions of the digital camera.

[0042] FIG. 20 is a drawing that shows a construction of
an image processing system.

[0043] FIG. 21 is a block diagram that shows functions of
a computer.

[0044] FIG. 22 is a block diagram that shows a flow of
image processing in the computer.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0045] Referring to Figures, the following description will
discuss preferred embodiments of the present invention.

[0046] <1. Construction of a Digital Camera>

[0047] FIGS. 1 to 3 show one example of an external
construction of a digital camera 1 that is an image processing
apparatus which acquires an image as digital data. FIG. 1 is
a front view, FIG. 2 is a rear-face view, and FIG. 3 is a
bottom-face view. As shown in FIG. 1, the digital camera 1
is constituted by a camera main body part 2 having a box
shape and an image pickup part 3 having a rectangular
parallelepiped shape.

[0048] A zoom lens 301, which has a macro function and
serves as an image-pickup lens, and an optical finder 31 are
placed on the front face side of the image pickup part 3.
Further, a grip part 4 is placed on the left end portion on the
front face side of the camera main body part 2, a built-in
flash 5 is placed on the upper center portion thereof, and a
shutter button 8 is placed on the upper face side thereof.

[0049] Here, as shown in FIG. 2, on the rear-face side of
the camera main body part 2 are installed a liquid crystal
display (LCD) 10 (corresponding to an electronic view-
finder) which monitor-displays a picked-up image in the
substantially center thereof, and reproduces recorded
images. Moreover, a group of key switches 221 to 226 and
a power-supply switch 227 are placed below the LCD 10.

[0050] An operation switch 14 for switching operation
modes of the camera between “image-pickup” and “play” is
placed on the rear-face side of the camera main body part 2.
When the operation mode is set to “image-pickup”, the
camera is allowed to carry out an image-pickup operation to
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generate an image of a subject, and when the operation mode
is set to “play”, images recorded in a memory card are read,
and displayed on the LCD 10. The operation switch 14 is a
slide switch having two contact points, and when this is slid
to the lower position, the operation mode is set to “image-
pickup”, while, when this is slid to the upper position, the
operation mode is set to “play”.

[0051] Moreover, a quadruple switch 230 is placed on the
right side of the camera rear face so as to allow various
operations. For example, in the case of “image-pickup” in
the operation mode, the zooming magnification is changed
by pressing buttons 231, 232.

[0052] As shown in FIG. 2, a mode selection setting
switch 322 for switching mode selection setting is placed on
the rear-face of the image-pickup part 3 together with an
LCD button 321 for turning on/off the LCD 10. By pressing
the mode selection setting switch 322, the mode selection
setting can be switched between a manual selection setting
in which image-pickup modes are specified by the user to be
manually selected and an automatic selection setting in
which image-pickup modes are automatically selected by
automatic discrimination of image-pickup scenes.

[0053] With respect to the image-pickup modes of the
digital camera 1 of the present preferred embodiment, six
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types of modes, that is, “portrait”, “sports action”, “land-
scape”, “sunset” and “night portrait” are prepared in accor-
dance with image-pickup scenes, in addition to “standard”
for carrying out standard operations; thus, it is possible to
obtain an image suitable for the corresponding image-pickup
scene. For example, in “portrait”, a controlling operation is
made such that an image in which skin of the subject
(person) is smoothly represented is provided; thus, it is
possible to obtain an image that makes the person conspicu-
ous beautifully. In “sports action”, it is possible to obtain an
image that seizes an instantaneous motion of a subject, and
vividly represents the subject. In “landscape”, it is possible
to obtain a clear image in which both of persons and the
background are well focused. In “sunset”, it is possible to
obtain an image that properly represents a dusk atmosphere
with red color remaining therein. In “night portrait”, it is
possible to obtain an image that clearly reproduces colors
given by light-sources, and the like. Moreover, in “stan-
dard”, standard controlling operations are carried out with-
out limitations in image-pickup scenes. With respect to the
contents of these controlling operations, explanations
thereof will be given in detail later.

[0054] At the time of the manual selection setting, one
image-pickup mode is selected from the plurality of image-
pickup modes by an operation given through the group of
key switches 221 to 226. In contrast, at the time of the
automatic selection setting, an image-pickup scene is auto-
matically discriminated, and one image-pickup mode is
automatically selected from a plurality of image-pickup
modes.

[0055] As shown in FIG. 3, a card slot 17 is provided in
the bottom face of the camera main body part 2. This card
slot 17 accepts a memory card 91 and the like which records
picked-up images or the like, and is detachably attached
thereto.

[0056] <2. Inner Construction of Digital Camera>

[0057] The following description will discuss an inner
construction of digital camera 1. FIG. 4 is a drawing that
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shows a schematic layout of respective parts in the image-
pickup part 3. Moreover, FIG. § is a block diagram that
shows a construction of the digital camera 1.

[0058] As shown in FIG. 4, an image-pickup circuit
having a CCD 303 is located at a proper place on the rear
position of the zoom lens 301 in the image-pickup part 3.
Moreover, inside the image-pickup part 3, a zoom motor 315
for altering the zooming magnification of the zoom lens 301
and for shifting lenses between the housing position and the
image-pickup position, a focus motor 316 for shifting a
focus lens 311 within the zoom lens 301 in order to carry out
an automatic focusing operation and a diaphragm motor 317
for adjusting the aperture diameter of a diaphragm 302
installed inside the zoom lens 301 are placed.

[0059] As shown in FIG. 5, zoom motor 315, focus motor
316 and diaphragm motor 317 are respectively driven by a
zoom motor driving circuit 215, a focus motor driving
circuit 214 and a diaphragm motor driving circuit 216 that
are installed in the camera main body part 2. Moreover, the
respective driving circuits 214 to 216 drive the respective
motors 315 to 317 based upon control signals given from an
entire system control part 270 of the camera main body part
2.

[0060] Here, the CCD 303 photo-electric converts a light
image of a subject converged by the zoom lens 301 to image
signals (signals consisting of signal trains of pixel signals
received by the respective pixels) having color components
of R(red), G(green) and B(blue), and outputs the resulting
signals.

[0061] A timing generator 314 generates driving control
signals of the CCD 303 based upon a reference clock
transmitted from a timing control circuit 202 of the camera
main body part 2. The timing generator 314 generates clock
signals such as a timing signal of integration start/end
(exposure start/end) and reading control signals for a light-
receiving signal of each pixel (horizontal synchronous sig-
nal, vertical synchronous signal, transfer signal, etc.), and
outputs these to the CCD 303.

[0062] A signal processing circuit 313 carries out a pre-
determined analog signal processing on an image signal
(analog signal) outputted from the CCD 303. The signal
processing circuit 313, which has a CDS (correlative double
sampling) circuit and an AGC (auto gain control) circuit,
reduces noise from an image signal by using the CDS
circuit, and adjusts the level of the image signal by adjusting
the gain using the AGC circuit.

[0063] The following description will discuss blocks of
the camera main body part 2.

[0064] Inside the camera main body part 2, an A/D con-
verter 205 converts a signal of each pixel of an image to a
digital signal of, for example, 12 bits (A/D conversion). This
A/D converter 205 converts respective pixel signals (analog
signals) into digital signals based upon an A/D conversion-
use reference clock inputted from timing control circuit 202.

[0065] The timing control circuit 202 is designed to gen-
erate a reference clock for the timing generator 314 and the
A/D converter 205. This timing control circuit 202 is con-
trolled by the entire system control part 270.

[0066] Digital signals, converted by the A/D converter
205, are respectively inputted to an image-processing part
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240 and entire system control part 270. The digital signals
inputted to the image-processing part 240 are subjected to
various image processes in the image-processing part 240,
and stored in the memory card 91, or utilized as live-view
display images. The digital signals inputted to the entire
system control part 270 are utilized so that the entire system
control part 270 can calculate luminance, color balance,
contrast, etc. of incident light from a subject.

[0067] FIG. 6 is a block diagram that shows a construction
of the image-processing part 240. A WB (white balance)
correction part 241 is used for correcting deviations in color
balance (white-balance correction) caused by differences in
the spectral characteristic of image-pickup light sources.
This WB correction part 241 converts values of the respec-
tive pixel components of R, G, B by using a conversion
table. The respective conversion coefficients of the respec-
tive color components of the conversion table are set on
image-basis by the entire system control part 270. Normally,
a color balance of incident light is determined by the entire
system control part 270, and based upon the results of the
determination, a conversion coefficient is inputted so that the
WB correction part 241 carries out a correcting process so
that white things appear to be white.

[0068] A y correction part 242 carries out a correcting
process (y correction) so as to make the gradation charac-
teristic of an image fit to the y characteristic of a general
display device. This y correction part 242 has a y correction
table that has been preliminarily set, and corrects the value
of each pixel data by using this y correction table. In the
present preferred embodiment, five y correction tables LUT1
to LUTS, shown in FIG. 7, are used. In this figure, the axis
of abscissas represents an input value of an image signal,
and the axis of ordinates represents an output value from the
y correction circuit 242. Normally, ¥ correction table LUT3
that fits to the characteristic of the display device is used, and
depending on image-pickup modes, y correction tables
LUT1 to LUTS are selectively used. In the case when y
correction table LUT1 is used, since a slight gap in an input
value is enlarged in the output value, it is possible to obtain
an image in which bright portions and dark portions are
clearly distinguished with emphasized contract. Moreover,
in the case when y correction table LUTS is used, it is
possible to obtain an image which has moderate gradations
with less emphasis in contrast. As to which y correction table
LUT should be used, entire system control part 270 makes
a determination on image-basis.

[0069] A pixel interpolation part 243 carries out an inter-
polation process for lacking color pixels to provide data of
three colors of RGB for each pixel. For example, in the case
when the image-pickup face of the CCD 303 has a Bayer
arrangement in which the pixel arrangement is made in
association with the respective color components, each pixel
is designed to detect a luminance component for each color
of RGB corresponding to the Bayer arrangement. Therefore,
the pixel interpolation process is carried out in such a
manner that each pixel has data for all the color components;
thus, a coloring process for each image is carried out.

[0070] A color correction part 244 changes the type of
color spaces so that pixel data consisting of three colors of
RGB is converted to YCrCb (luminance component Y and
color-difference components Cr, Cb). In addition to this
process, a color correction process (color reproduction pro-
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cess), which corrects colors by emphasizing chromaticness
of an image to make the colors represented in preferable
colors when the image is displayed, is carried out. In the
present preferred embodiment, conversions are carried out
by using the following equations 1 to 3.

Y +0.30 +0.60 +0.10 R R [Equation 1]
Cr|=[+050 -042 -0.08 |x|G|=MIx|G
Cb -0.17 -0.37 +0.50 B B
Y +0.30 +0.60 +0.10 R R [Equation 2]
Cr |=[+079 -0.61 -0.18|x| G |=M2x|G
Cb -0.13 -0.78 +0.90 B B
Y +0.30 +0.60 +0.10 R R [Equation 3]
Cr|=[+094 -0.72 -021 |x| G|=M3%x|G
Cb -0.15 =093 +1.10 B B

[0071] Here, a conversion matrix M1 in equation 1 is a
matrix that is generally used for color space conversion.
Moreover, although conversion matrixes M2, M3, shown in
equations 2 and 3, have the same coefficient with respect to
the luminance component Y, they have different coefficients
with respect to color-difference components Cr, Cb so that
these coefficients function to further enlarge the color-
difference components Cr, Cb. In other words, by carrying
out conversions using the conversion matrixes M2, M3, it is
possible to emphasize only the chromaticness. With respect
to the conversion matrixes M2 and M3, the conversion
matrix M3 is allowed to further emphasize the chromatic-
ness in comparison with the conversion matrix M2, and it is
possible to alter the degree of emphasis of the chromaticness
by making a switch among the conversion matrixes M1 to
M3. The color correction part 244 preliminarily has the
conversion matrixes M1 to M3, and as to which the con-
version matrix M1 to M3 should be used, the entire system
control part 270 makes a determination on image-basis.

[0072] An aperture control processing part 245 carries out
a sharpness process for increasing the resolution of an image
by emphasizing high frequency components as well as a
coring process for removing noise from an image. FIG. 8 is
a block diagram that shows a construction of the aperture
control processing part 245. As shown in the figure, the
aperture control processing part 245 is provided with an
HPF (high-pass filter) 251, an LPF (low-pass filter) 254, an
amplifier 252, a coring processing part 253 and an adder
255.

[0073] High frequency components (edge components)
are extracted from the inputted image signal by the HPF 251,
and the extracted high frequency components are subjected
to gain adjustments by the amplifier 252, thereby making it
possible to emphasize the edge components. Then, compo-
nents that are not more than a predetermined value (noise
components) are removed by the coring processing part 253.
Moreover, the signals which have been smoothed by the LPF
254 are added by the adder 255 to form an output signal. In
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this manner, an image which has been subjected to the edge
emphasizing process (sharpness process) and the noise-
component removing process is provided.

[0074] FIGS. 9A to 9C are drawings that show processing
characteristics of the amplifier 252 and the coring processing
part 253 in the present preferred embodiment. In FIGS. 9A
to 9C, the axis of abscissas indicates a level at the time when
a value outputted from the HPF 251 is inputted, and the axis
of ordinates indicates an output level after the processes in
the amplifier 252 and the coring processing part 253.

[0075] The amplifier 252 carries out a conversion with a
gradient G (Ga to Ge) of a slanting portion shown in the
figures. In other words, the gradient G corresponds to a gain
value of high frequency components, and in the case of a
great gradient such as symbol Gc, the degree of edge
emphasis becomes greater, while in the case of a small
gradient such as symbol Ga, the degree of edge emphasis
becomes smaller.

[0076] Moreover, when the absolute value of an output
value from the HPF 251 is not more than the coring amount
C (Ca to Cc) shown in the figures, the coring processing part
253 converts this to 0. In other words, the amount of noise
components to be removed is determined depending on the
size of the coring amount C. In the present preferred
embodiment, the coring amount Ca is set to the smallest, and
the coring amount Cc is set to the greatest. Here, these
gradient G and the coring amount C are set by the entire
system control part 270 for each image.

[0077] Referring again to FIG. 5, an image memory 209
is a memory for storing image data outputted from the
image-processing part 240. The image memory 209 has a
storing capacity corresponding to one frame. In other words,
in the case when the CCD 303 has pixels of n-rowsxm-
columns, the image memory 209 has the storing capacity of
data of nxm pixels, and data of each pixel is stored in the
corresponding address.

[0078] A VRAM (video RAM) 210 is a buffer memory of
an image that is reproduced on the LCD 10. VRAM 210 has
a storing capacity capable of storing image data correspond-
ing to the number of pixels of the LCD 10.

[0079] In an image-pickup standby state with the opera-
tion mode being set to “image pickup”, a live-view display
is given on the LCD 10 when the LCD display is in the
on-state through the operation of the LCD button 321 (see
FIG. 2). More specifically, after an A/D conversion and
various signal processes in the image-processing part 240
have been carried out on respective images obtained from
the image-pickup part 3 every predetermined intervals, the
entire system control part 270 acquires images to be stored
in the image memory 209, and transfers these to the VRAM
210 so that the picked-up images are displayed on the LCD
10. Then, by updating the image displayed on the LCD 10
every predetermined time so that a live-view displaying
process is carried out. The live-view display allows the user
to view and confirm the subject through images displayed on
the LCD 10.

[0080] Moreover, in the case of “play” in the operation
mode, after a predetermined signal processing has been
carried out on images read from the memory card 91 by the
entire system control part 270, the resulting images are
transferred to the VRAM 210, and reproduced on the LCD
10.
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[0081] A flash control circuit 217 is a circuit for control-
ling light emission of the built-in flash 5, and allows the
built-in flash 5 to emit light for a predetermined time based
upon a light-emission start signal from the entire system
control part 270.

[0082] A card interface 212 is an interface which carries
out writing and reading operations of images to and from the
memory card 91 through the card slot 17.

[0083] An operation part 250 includes the above-men-
tioned various switches and buttons, and information which
is operated and inputted by the user is transmitted to the
entire system control part 270 through the operation part
250.

[0084] The entire system control part 270, which is
formed by a microcomputer, intensively controls image-
pickup functions and reproducing functions. The entire
system control part 270 is provided with a CPU 271 forming
its main body part, a ROM 273 in which programs for
effectively controlling driving operations of the respective
parts inside the above-mentioned image-pickup part 3 and
the camera main body part 2 are stored, and a RAM 272 that
serves as a working area for carrying out calculation pro-
cesses. Here, a program, recorded in a recording medium
such as the memory card 91, may be read through the card
interface 212, and stored in the ROM 273.

[0085] When, in the case of “image-pickup” in the opera-
tion mode, an image-pickup operation is specified by the
shutter button 8, the entire system control part 270 generates
thumbnail images of the images taken in the image memory
209 and compressed images compressed through JPEG
system, and the two types of images are stored in the
memory card 91 together with tag information relating to the
pickup image. The tag information includes pieces of infor-
mation relating to aperture values, shutter speed values,
on/off state of flash at the time of the image-pickup process
and image-pickup mode, in addition to information as to
whether the image is picked up in the manual selection
setting or in the automatic selection setting with respect to
the mode selection setting.

[0086] <3. Image-Pickup Scene Automatic Discrimina-
tion>

[0087] Moreover, when the mode selection setting is
specified as the automatic selection setting, the entire system
control part 270 automatically discriminates a scene, and
selects an appropriate image-pickup mode. The following
description will discuss image-pickup scene discrimination
process which makes a discrimination as to which type of
scene among six types of scene, such as “standard”, “por-
trait”, “sports action”, “landscape”, “sunset”, “night por-

trait”, an image-pickup scene in question is classified into.

[0088] FIG. 10 is a block diagram that shows functions of
digital camera 1 that relate to the scene discrimination
process. In FIG. 10, a WB calculation part 261, a photom-
etry calculation part 262, a contrast calculation part 263, a
distance calculation part 264, an AF control part 265, an
exposure control part 266, an image processing control part
267 and a scene discrimination part 275 are represented as
functional blocks that are achieved by programs of the entire
system control part 270.

[0089] The scene discrimination part 275 determines
whether the mode selection setting given by the operation
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part 250 is the manual selection setting or the automatic
selection setting, and in the case of the automatic selection
setting, a scene discrimination process is carried out. The
scene discrimination process is executed by using pieces of
information relating to the focal length f of an image-pickup
lens, the image-pickup magnification 3, the brightness By,
the color balance (R/G ratio, B/G ratio) and the subject
movement information.

[0090] The focal length f is calculated by acquiring the
zooming magnification of the zoom lens 301 set by the user
from the zoom motor driving circuit 215. Here, in the
present preferred embodiment, the focal length f is calcu-
lated as a value converted based upon a camera of 35 mm
film.

[0091] Moreover, the image-pickup magnification [ is
calculated by using the following equation 4 based upon the
focal length f and the image-pickup distance L.

[0092] [Equation 4]

p=f1-H

[0093] Here, the image-pickup distance L is a distance to
a main subject, and calculated by the distance calculation
part 264 based upon information of the position of the focus
lens 311 used for focusing processes acquired from the AF
control part 265 for carrying out AF control operations. In
the AF control of the present preferred embodiment, a
contract AF system which evaluates the contrast of a signal
from the AID converter 205 by using the contrast calculation
part 263 to drive the focus lens 311 to a position that
provides the highest contrast is adopted. Here, when a range
finding sensor, etc. is installed separately, the image-pickup
distance L. may be found based upon information from the
range finding sensor.

[0094] Moreover, the brightness Bv is calculated by the
photometry calculation part 262 based upon a signal from
the A/D converter 205.

[0095] Color balance (R/G ratio, B/G ratio) is calculated
by the WB (white balance) calculation part 261 based upon
signals from the A/D converter 205. The WB calculation part
261 calculates the respective average values of RGB of the
signals to find ratios of R and B with respect to the value of
G (R/G ratio, B/G ratio). Here, the calculated color balance
is also inputted to the image-processing control part 267 for
carrying out controlling operations of the image-processing
part 240 to be used for white balance correction.

[0096] The subject movement information is information
as to whether or not a subject is in motion, and this is
determined by the scene discrimination part 275 based upon
the change in the image-pickup distance L successively
calculated by the distance calculation part 264. When the
change in the image-pickup distance [.becomes not less than
a predetermined value, the subject is determined as a moving
subject, and when it is less than the predetermined value, the
subject is determined as a still subject.

[0097] Based upon the respective pieces of information
such as the focal length f of the image-pickup lens, the
image-pickup magnification {3, brightness Bv, color balance
(R/G ratio, B/G ratio) and the subject movement information
thus obtained, the scene discrimination part 275 carries out
a discrimination process on an image-pickup scene by
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utilizing fuzzy inference. FIG. 11 is a drawing that shows a
flow of the image-pickup scene discrimination process.

[0098] First, based upon the focal length f, the image-
pickup magnification {3, brightness Bv and color balance, the
degree of certainty is calculated for each of image-pickup
scenes by using member-ship functions shown in FIGS. 12
to 15 (step S101). The degrees of the respective image-
pickup scenes are given by numeric values from 0 to 1. Here,
the above-mentioned membership functions have been pre-
liminarily stored in the ROM 273 and the like.

[0099] FIG. 12 shows membership functions of the focal
length £, and in this figure, functions indicated by symbols
Fal to Fa6é respectively show membership functions of
“portrait”, “standard”, “sports action”, “landscape”, “sun-
set” and “night portrait”. Further, FIG. 13 shows member-
ship functions of the brightness Bv, and in this figure,
functions indicated by symbols Fbl to Fb6 respectively
show membership functions of “portrait”, “standard”,
“sports action”, “landscape”, “sunset™ and “night portrait”.
Moreover, FIG. 14 shows membership functions of the
image-pickup magnification {3, and in this figure, functions
indicated by symbols Fcl to Fc6 respectively show mem-
bership functions of “portrait”, “standard”, “sports action”,
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“landscape”, “sunset” and “night portrait”.

[0100] For example, in the case when the degrees of an
image-pickup scenes with respect to a certain focal length £
is calculated, with respect to the value (on the axis of
abscissas) of the focal length f in FIG. 12, crossing points
with the respective membership functions of the respective
image-pickup scenes (for example, function Fal in the case
of “portrait”) are found, and by reading the value on the axis
of ordinate, it is possible to find the degree of each image-
pickup scene. In the same manner, the degrees of the
respective image-pickup scenes with respect to the bright-
ness Bv (see FIG. 13) and the image-pickup magnification
B(see FIG. 14) are respectively found.

[0101] Moreover, the degrees of the respective image-
pickup scenes for color balance (R/G ratio, B/G ratio) are
determined by plotting calculated color balances (R/G ratio,
B/G ratio) on the two-dimensional coordinates represented
by the R/G ratio on the axis of abscissas and the B/G ratio
on the axis of ordinates shown in FIG. 15. In FIG. 15, the
area indicated by symbols Ba to Be is an area representing
the degrees with respect to “sunset”, with the degree of
“sunset” increasing toward the center area Ba. Moreover, the
area indicated by symbols Aa to Ac are areas relating to the
respective image-pickup scenes other than “sunset”, with the
degrees of the respective image-pickup scenes other than
“sunset” increasing toward the center area Aa.

[0102] In this manner, the degrees of each image-pickup
scene with respect to four pieces of input information of the
focal length £, the image-pickup magnification {3, the bright-
ness Bv and the color balance are calculated. Then, the four
degrees are added with respect to each image-pickup scene
to calculate a final degree for each of the image-pickup
scenes.

[0103] Next, it is determined whether or not subject move-
ment information is derived from a moving subject and
whether or not the degree of “sports action” (1.6 in the
present preferred embodiment) exceeds a predetermined
value (step S102), and when both of the conditions are
satisfied, the image-pickup scene is determined as “sports
action” (step S103).
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[0104] In contrast, when the above-mentioned conditions
are not satisfied in step S102, a determination is made as to
whether or not the image-pickup magnification [ exceeds a
predetermined value (Viso in the present preferred embodi-
ment)(step S104), and if this is exceeded, the process
proceeds to step S105, while, if not exceeded, the process
proceeds to step S106.

[0105] At step S105, the maximum value of the degree of
each image-pickup scene calculated as described above is
determined. Then, in the case when the degree of “portrait”
becomes the maximum value, the corresponding image-
pickup scene is discriminated as “portrait” (step S107).
Moreover, when the degree of any of the image-pickup
scenes other than “portrait” becomes the maximum value, or
when a plurality of maximum values exist, the correspond-
ing image-pickup scene is discriminated as “standard” (step
$108).

[0106] In the same manner, also in step S106, the maxi-
mum value of the degree of each image-pickup scene
calculated as described above is determined. Then, in the
case when the degree of “sunset” becomes the maximum
value, the corresponding image-pickup scene is discrimi-
nated as “sunset” (step S109). When the degree of “night
portrait” becomes the maximum value, the corresponding
image-pickup scene is discriminated as “night portrait” (step
S$110). When the degree of “landscape” becomes the maxi-
mum value, the corresponding image-pickup scene is dis-
criminated as “night portrait” (step S111) Moreover, when
the degree of image-pickup scene other than “sunset”, “night
portrait” and “landscape” becomes the maximum value or
when a plurality of maximum values exist, the correspond-
ing image-pickup scene is discriminated as “standard” (step
S112).

[0107] As described above, the scene discrimination part
275 carries out a discriminating process of image-pickup
scenes, and selects a suitable image-pickup mode based
upon the results of discrimination. The selected image-
pickup mode is inputted to the exposure control part 266 and
the image-processing control part 267.

[0108] Here, in the case when the mode selection setting
is given as the manual selection setting, the image-pickup
mode selected by the operation part 250 is also inputted to
the exposure control part 266 and the image-processing
control part 267 through the scene discrimination part 275.
Moreover, in the case when the image-pickup mode is
inputted to the exposure control part 266 and the image-
processing control part 267, the scene discrimination part
275 simultaneously inputs information as to whether the
mode selection setting is the manual selection setting or the
automatic selection setting.

[0109] <4. Control Contents>

[0110] Based upon the image-pickup mode and mode
selection setting inputted from the scene discrimination part
2785, the exposure control part 266 carries out an exposure
control operation and the image-processing control part 267
carries out an image-processing control operation. The
exposure control part 266 and the image-processing control
part 267 carry out the exposure control operation and
image-processing control operation by reference to control
tables preliminarily stored in the ROM 273.

[0111] FIG. 16 is a drawing that shows one example of a
control table (exposure control table) 51 relating to the
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exposure control, and FIGS. 17 and 18 are drawings that
show one example of a control table (image-processing
control table) 52 relating to the image processing.

[0112] Asshown in FIG. 16, the exposure control table 51
has control contents relating to exposure controls of “aper-
ture value and shutter speed” and “flash light emission” with
respect to each of the image-pickup modes in a mutually
associated manner. Here, as shown in FIGS. 17 and 18, the
image-processing control table 52 has control contents relat-
ing to image processes such as “white-balance correction
process”, “y correction process”, “sharpness process”, “cor-
ing process” and “color correction process” with respect to
each of the image-pickup modes in a mutually associated
manner.

[0113] The respective control contents are set so as to deal
with the manual selection setting and the automatic selection
setting respectively in the mode selection setting. These
control contents are actually described in a format such as
numeric value codes that is easily dealt by a computer, and
obtained as parameter values relating to the image quality.

[0114] Referring to the exposure control table 51, the
exposure control part 266 acquires the values corresponding
to the image-pickup mode and mode selection setting input-
ted from the scene discrimination part 275 so that the
acquired values are set as exposure control parameters.
Then, the exposure control part 266 carries out an exposure
controlling operation based upon these exposure control
parameters.

[0115] Moreover, referring to the image-processing con-
trol table 52, the exposure control part 267 acquires the
values corresponding to the image-pickup mode and mode
selection setting inputted from the scene discrimination part
275 so that the acquired values are set as image-processing
parameters. Then, the image-processing control part 267
carries out an image-processing controlling operation based
upon these image-processing control parameters.

[0116] In the control tables 51, 52, the control contents
related to “standard” mode are standard control contents in
the digital camera 1. In this case, the control contents are the
same in both of the manual selection setting and the auto-
matic selection setting, and become reference values of
parameters. In the case when an image-pickup process is
carried out based upon these control contents, an image that
is almost free from flaws, and independent of image-pickup
scenes is obtained.

[0117] Moreover, with respect to the control contents at
the time of manual selection setting, optimal values of
parameters corresponding to the respective image-pickup
modes are set. In other words, in the case when an image-
pickup process is carried out based upon the control contents
at the time of the manual selection setting, it is possible to
obtain an image on which the maximum effects are exerted
in accordance with the image pickup mode.

[0118] In contrast, with respect to the control contents at
the time of the automatic selection setting, a value between
the optimal value of each parameter corresponding to each
image-pickup mode and the reference value of the above-
mentioned parameter is set. In other words, this value
provides limited effects in comparison with the effects
obtained in the case of the optimal value of the parameter.
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[0119] The scene discrimination part 275 carries out a
discriminating process with sufficient precision for practical
use; however, in such a case in which specific conditions
occur simultaneously, this might cause a misdiscrimination.
Supposing that the parameters are set to optimal values in
accordance with the respective image-pickup modes at the
time of the automatic selection setting, if a certain scene is
misdiscriminated to an image-pickup scene that aims at an
opposite effect, the resulting image is subjected to adverse
effects and serious degradation in the image quality.

[0120] Therefore, at the time of the automatic selection
setting, the value of each parameter is set between the
optimal value and the reference value so that the effects
corresponding to the image-pickup mode are exerted; how-
ever, an image on which the degree of the effects is weak-
ened in comparison with the manual selection setting is
obtained. In other words, even when a misdiscrimination
occurs, it is possible to prevent serious degradation in the
image quality.

[0121] <4-1. Exposure Control>

[0122] Next, an explanation will be given of specific
contents of exposure control described in the exposure
control table 51.

[0123] In the exposure control table 51, “aperture value
and shutter speed” indicates the control contents relating to
a so-called AE control. The exposure control part 266 sets
the control contents as parameters. Then, based upon the
parameters, the aperture value and the shutter speed are
determined to transmit control signals to the diaphragm
motor driving circuit 216 and the timing control circuit 202.

[0124] The “standard” mode is arranged so that, based
upon the brightness of a subject acquired from the photom-
etry calculation part 262, the aperture value and shutter
speed are calculated in accordance with a standard program.

[0125] In “portrait” mode, an AE control operation is
carried out with the aperture value being open (F value=2.8)
on aperture priority basis. The objective of this setting is to
make the depth of field shallower to obtain an image with
only the main subject (person) being beautifully distin-
guished while the background is faded. At the time of the
automatic selection setting, a value (F value=4), which is
increased by one step from the optimal value (F value=2.8)
of the aperture value, is set. This arrangement makes it
possible to prevent the background from fading too much
even in the case of a misdiscrimination of the image-pickup
scene.

[0126] At the time of manual selection setting in “sports
action” mode, an AE control operation is carried out with the
shutter speed being set at a high speed (Y500 second) on
shutter-speed priority basis. The objective of this setting is
to seize an instantaneous movement of a subject that is
moving quickly. At the time of automatic selection setting,
a speed (V250 second), which is decreased by one step from
the optimal value (Y500 second) of the shutter speed, is set.
When the shutter speed is set at a high speed, the aperture
value is set comparatively on the opening side, and the
resulting image tends to have faded objects except for the
main subject which is focused; however, the decreased
shutter speed as described above makes it possible to
prevent objects except for the main subject from fading too
much even in the case of a misdiscrimination of the image-
pickup scene.

Jan. 9, 2003

[0127] At the time of manual selection setting in “land-
scape” mode, an AE control operation is carried out with the
aperture value being increased (F value=16) on aperture
priority basis. The objective of this setting is to make the
depth of field deeper to obtain an image on which both of the
main subject (person) and the background are well-focused.
At the time of automatic selection setting, a value (F
value=11), which is decreased by one step from the optimal
value (F value=16) of the aperture value, is set. When the
aperture of the diaphragm 302 is made smaller, the shutter
speed becomes comparatively slower, a camera shake tends
to occur; however, by increasing the aperture value as
described above, it becomes possible to prevent the occur-
rence of a camera shake even in the case of a misdiscrimi-
nation of the image-pickup scene.

[0128] At the time of manual selection setting in “sunset”
or “night portrait” mode, an AE control operation is carried
out with the diaphragm 302 being open (F value=2.8) on
aperture priority basis, without any limitation to the shutter
speed. The objective of this setting is to increase the amount
of exposure as much as possible, in the case of low bright-
ness of a subject in the evening or at night. At the time of
automatic selection setting, the shutter speed is limited to %
second. By limiting the shutter speed in this manner, it
becomes possible to prevent the occurrence of an extremely
camera shake even in the case of a misdiscrimination of the
image-pickup scene. Moreover, it is also possible to prevent
the shutter speed from becoming longer while the user is
unaware thereof.

[0129] In the exposure control table 51, “flash light emis-
sion” represents the control contents for allowing built-in
flash 5 to emit light. The exposure control part 266 sets these
control contents as parameters. Then, based upon the param-
eters, it transmits a control signal to the flash control circuit
217 to carry out a flash light-emission controlling operation.

[0130] In “standard” mode, the built-in flash 5 is designed
to emit light in the case when the brightness of a subject
acquired from the photometry calculation part 262 becomes
not more than a camera-shake limitation brightness BvH
(APEX value). Here, the camera-shake limitation brightness
BvH is calculated based upon the following equation 5.

[0131] [Equation 5]
BvH=log,(f)+Av0-Sv

[0132] Inequation 5, f represents the aforementioned focal
length f, AvO represents an opened aperture value of the
diaphragm 302, and Sv represents a sensitivity value (con-
verted value to film sensitivity value is used) of the CCD
303.

[0133] At the time of manual selection setting in “portrait”
mode, the built-in flash 5 is allowed to emit light in the case
when the brightness of a subject becomes not more than a
camera-shake limitation brightness BvH-2 (APEX value). In
other words, it is allowed to emit light at a brightness level
that is lower than that in “standard” mode. The objective of
this setting is to prevent the face and the like of a subject
(person) from becoming too white due to the flash light and
resulting in a monotonous image. At the time of automatic
selection setting, the brightness of a subject at which the
built-in flash 5 is allowed to emit light is set to a brightness
level (not more than a camera-shake limitation brightness
BvH-1) that is higher than the optimal value (not more than
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a camera-shake limitation brightness BvH-2). When the
brightness level at which the built-in flash § is allowed to
emit light is set to a lower level, the camera shake tends to
occur; however, by setting this to a brighter level as
described above, it becomes possible to prevent the occur-
rence of a camera shake even in the case of a misdiscrimi-
nation of the image-pickup scene.

[0134] Here, in the control contents of “flash light emis-
sion”, in the case of “sports action” or “landscape” mode, the
same setting as “standard” mode is given. Moreover, in the
case of “sunset” or “night portrait” mode, the setting of
light-emission inhibition is given since, even when the
built-in flash 5§ is used, the flash light does not reach the
subject.

[0135] <4-2. Image-Processing Control>

[0136] The following description will discuss specific
contents of the image-processing control described in the
image-processing control table 52.

[0137] In the image-processing control table 52, “white-
balance correction” represents the control contents of a
white-balance correcting process in the WB correction part
241. The image-processing control part 267 sets these con-
trol contents as parameters. Then, based upon the param-
eters, a conversion coefficient to be used for the white-
balance correction is determined, and this is transmitted to
the WB correction part 241.

[0138] In “standard mode”, an auto white-balance setting,
which calculates a conversion coefficient based upon color
balance (R/G ratio, B/G ratio) obtained from the WB cal-
culation part 261 in such a manner that white objects appear
to be white, is given.

[0139] At the time of manual selection setting in “sunset”
or “night portrait” mode, a conversion coefficient, formed
based upon preliminarily set day light (standard day light),
is used in a fixed manner independent of acquired color
balance. The objective of this setting is to obtain an image
that properly represents a dusk atmosphere with red color
remaining therein in the case of “sunset” mode, or an image
to which colors of colored light sources (such as neon signs)
are reflected in the case of “night portrait” mode. At the time
of automatic selection setting, setting is made so that the
average value between the conversion coefficient derived
from day light that is an optimal value and the convention
coefficient derived from auto white balance that is a refer-
ence value is set as the conversion coefficient. In the case
when the conversion coefficient derived from day light is
used, deviations in color balance are hardly corrected so that
the tendency of the color of the illumination light source
remains; however, the application of the conversion coeffi-
cient derived from the average value as described above
makes it possible to prevent the tendency of the color of the
illumination light source from remaining too strongly even
in the case of a misdiscrimination of the image-pickup
scene.

[0140] Here, in the control contents of “white balance
correction”, in the case of “portrait” mode, “sports action”
mode and “landscape” mode, the same setting as “standard”
mode is given.

[0141] In the image-processing control table 52, “y cor-
rection” represents a y correction table LUT that is used for
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y correction in the y correction part 242. The image-pro-
cessing control part 267 sets y correction table LUT thus
given as parameters, and transmits these to the y correction
part 242.

[0142] In “standard” mode, setting is made so that y
correction table LUT3 (see FIG. 7), which is suitable for
characteristics of a generally-used display device, is used.

[0143] At the time of manual selection setting, in “por-
trait” mode, y correction table LUTS, which reduces empha-
sis in contrast, is used. The objective of this setting is to
obtain an image in which skin of the subject (person) is
smoothly represented beautifully. At the time of automatic
selection setting, y correction table LUT4, which has the
averaged characteristics between y correction table LUTS
becoming the optimal value and y correction table LUT3
forming the reference value, is used (see FIG. 7). As a result,
it is possible to prevent the resulting image from becoming
too monotonous due to reduction in contrast even in the case
of a misdiscrimination of the image-pickup scene.

[0144] At the time of manual selection setting, in “sports
action” mode, y correction table LUT1 which further empha-
sizes contrast is used. The objective of this setting is to
obtain a dynamic image with vivid motions. At the time of
automatic selection setting, y correction table LUT2, which
has the averaged characteristics between y correction table
LUT1 forming the optimal value and y correction table
LUT3 forming the reference value, is used (see FIG. 7). As
a result, it is possible to prevent the resulting image from
having too much emphasis on contrast even in the case of a
misdiscrimination of the image-pickup scene.

[0145] Here, in the control contents of “y correction”, in
the case of “portrait” mode, “sports action” mode and
“landscape” mode, the same setting as “standard” mode is
given.

[0146] In the image-processing control table 52, “color
correction” represents a conversion matrix that is used for a
color correcting process in the color correction part 244. The
image-processing control part 267 sets the conversion
matrix thus given as parameters, and transmits these to the
color correction part 244.

[0147] In “standard” mode, setting is made so that the
conversion matrix M1, which is a general color space
conversion-use matrix, is applied.

[0148] At the time of manual selection setting, in “land-
scape” or “sunset” mode, the conversion matrix M3, which
has a strong tendency to emphasize the chromaticness, is
used. The objective of this setting is to obtain an image
having clear, vivid colors by emphasizing colors of blue sky,
lawn, etc. in the case of “landscape” mode or an image that
properly represents a dusk atmosphere with red color
remaining therein in the case of “sunset” mode. At the time
of automatic selection setting, the conversion matrix M2,
which has a reduced degree of emphasis on the chromatic-
ness in comparison with the conversion matrix M3 that
forms an optimal value, is used. As a result, it is possible to
prevent the resulting image from having too much emphasis
on colors, even in the case of a misdiscrimination of the
image-pickup scene.

[0149] Here, in the control contents of “color correction”,
in the case of “portrait” mode, “sports action” mode and
“night portrait” mode, the same setting as “standard” mode
is given.
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[0150] In the image-processing control table 52, “sharp-
ness” represents a gain value in high-frequency components
in a sharpness process in the aperture control processing part
245. This gain value (which corresponds to the gradient G of
a slanting portion shown in FIGS. 9A to 9C) is represented
by a relative value obtained when the gain value in “stan-
dard” mode is set to 1. The image-processing control part
267 sets the gain values thus given as parameters, and
transmits the gradient G to the aperture control processing
part 245.

[0151] At the time of manual selection setting, in “por-
trait” mode, a gain value (0.8), which has a weak tendency
to emphasize high-frequency components, is set. The objec-
tive of this setting is to obtain an image in which skin of a
subject (person) is smoothly represented fairly, by suppress-
ing the edge emphasis on the image. At the time of automatic
selection setting, the gain value is set to an intermediate
value (0.9) between the gain value (0.8) that forms an
optimal value and the gain value (1) that forms a reference
value. As a result, it becomes possible to prevent the
resulting image from having a reduction in the resolution by
suppressing the degree of edge emphasis, even in the case of
a misdiscrimination of the image-pickup scene.

[0152] At the time of manual selection setting, in “sports
action” mode or “landscape” mode, a gain value (1.2), which
has a strong tendency to emphasize high-frequency compo-
nents, is set. The objective of this setting is to obtain an
image which clearly shows a maim subject located in a long
distance in “sports action” mode, or an image which clearly
represents even the background in “landscape” mode. At the
time of automatic selection setting, the gain value is set to
an intermediate value (1.1) between the gain value (1.2) that
forms an optimal value and the gain value (1) that forms a
reference value. As a result, it becomes possible to prevent
the resulting image from having too much edge emphasis.

[0153] Here, in the control contents of “sharpness”, in the
case of “sunset” mode and “night portrait” mode, the same
setting as “standard” mode is given.

[0154] In the image-processing control table 52, “coring”
represents a coring amount C in a coring process carried out
by the aperture control processing part 245 (coring process
part 253). The image-processing control part 267 sets the
coring amounts thus given as parameters, and transmits
these to the aperture control processing part 245.

[0155] In “standard” mode, the minimum coring amount
Ca (see FIG. 9A) is set.

[0156] At the time of manual selection setting, in “night
portrait” mode, the maximum coring amount Cc (see FIG.
9C) is set. Since the brightness of a subject is low, noise is
amplified in response to an increase in the gain in the AGC
circuit of signal processing circuit 313. Therefore, the coring
amount C is set as a great value in order to eliminate the
amplified noise. At the time of automatic selection setting, a
coring amount Cb, which is between the coring amount Cc
that becomes an optimal value and the coring amount Ca that
becomes a reference value, is set. As a result, it is possible
to prevent high-frequency components other than noise
components of an image from being eliminated.

[0157] Here, in the control contents of “coring”, in the

case of “portrait”, “sports action”, “landscape” and “sunset”
modes, the same setting as “standard” mode is given.
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[0158] <5. Outline of the Operation>

[0159] The following description will schematically dis-
cuss operations of digital camera 1. FIG. 19 is a drawing
that shows a flow of operations of digital camera 1.

[0160] First, the scene discrimination part 275 determines
whether the mode selection setting specified by the opera-
tion part 250 is the automatic selection setting or the manual
selection setting (step S11).

[0161] In the case of the automatic selection setting, the
scene discrimination part 275 carries out the aforementioned
scene discrimination process. Thus, the image-pickup scene
is discriminated and a suitable image-pickup mode is
selected (step S12). The selected image-pickup mode and
information indicating that the automatic selection setting is
given as the mode selection setting are inputted to the
exposure control part 266 and the image-processing control
part 267.

[0162] Successively, referring to control contents at the
time of the automatic selection setting on the exposure
control table 51, the exposure control part 266 sets exposure
control parameters. In the same manner, referring to control
contents at the time of the automatic selection setting on the
image-processing control table 52, the image-processing
control part 267 sets image-processing control parameters
(step S13).

[0163] Here, at the time of the manual selection setting,
scene discrimination part 275 acquires the image-pickup
mode selected by the user through operation part 250 (step
S14), and inputs the selected image-pickup mode and infor-
mation indicating that the manual selection setting is given
as the mode selection setting to the exposure control part 266
and the image-processing control part 267.

[0164] Successively, referring to control contents at the
time of the manual selection setting on the exposure control
table 51, the exposure control part 266 sets exposure control
parameters. In the same manner, referring to control contents
at the time of the manual selection setting on the image-
processing control table 52, the image-processing control
part 267 sets image-processing control parameters (step
$15). In this manner, the exposure control part 266 and the
image-processing control part 267 set parameters relating to
image quality in a different manner between cases in which
the mode selection setting is determined as the manual
selection setting and in which the mode selection setting is
determined as the automatic selection setting.

[0165] Next, when the user presses shutter button 8 (step
$16), the exposure control part 266 determines an aperture
value and a shutter speed based upon the set exposure
control parameters, and also determines whether or not the
light emission of the built-in flash 5 is required. Thus, the
exposure control part 266 is allowed to carry out an exposure
controlling operation in accordance with the image-pickup
mode and mode selection setting. Then, the CCD 303 is
exposed for the set exposure time (shutter speed) so that an
image of a subject is picked up (step S17).

[0166] After the exposure, an image signal, outputted from
the CCD 303, is subjected to a predetermined analog signal
processing in the signal processing circuit 313, converted to
pixel data of 12 bits in the A/D converter 205, and then
inputted to the image-processing part 240. The image,
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inputted to the image-processing part 240, is subjected to the
above-mentioned image processes by the WB correction
part 241, the y correction part 242, the pixel interpolation
part 243, the color correction part 244 and the aperture
control processing part 245. These image processes are
carried out under control of the image-processing control
part 267 based upon set image-processing control param-
eters. In other words, the image processes are carried out in
accordance with the image-pickup mode and the mode
selection setting (step S18). An image, which has been
subjected to a sequence of image processes in the image-
processing part 240, is stored in the image memory 209.

[0167] Successively, the entire system control part 270
generates thumbnail images of the images taken in the image
memory 209 and compressed images compressed through
JPEG system, and the two types of images are stored in the
memory card 91 together with tag information relating to the
picked-up image (step S19).

[0168] The exposure control part 266 and the image-
processing control part 267 include both of the functions as
a first parameter setting part for setting parameters that
exerts the greatest effects on the image quality and a second
parameter setting part for setting parameters that suppress
the effects exerted on the image quality. In other words, with
respect to the above-mentioned operation of digital camera
1, the exposure control part 266 and the image-processing
control part 267 selectively activate either of the functions
based upon the results of determination of a mode selection
setting at the time of an image-pickup operation. More
specifically, at the time of manual selection setting in the
mode selection setting inputted from the scene discrimina-
tion part 275, the exposure control part 266 and the image-
processing control part 267 selectively activate the function
of the first parameter setting part to set predetermined values
that exert the greatest effects on the image quality as
parameters. Moreover, at the time of automatic selection
setting in the mode selection setting, the exposure control
part 266 and the image-processing control part 267 selec-
tively activate the function of the second parameter setting
part to set values that exert suppressed effects on the image
quality and are different from the above-mentioned prede-
termined values as parameters.

[0169] As described above, in the digital camera 1 in the
present preferred embodiment, it is determined whether the
mode selection setting at the time of an image-pickup
operation is the manual selection setting or the automatic
selection setting, and in the case of the manual selection
setting that has no possibility of a misdiscrimination of the
image-pickup scene, parameters that exert the greatest
effects on the image quality are set, while in the case of the
automatic selection setting that has a possibility of a mis-
discrimination of the image-pickup scene, parameters that
exert suppressed effects on the image quality are set. There-
fore, when the user selects the image-pickup mode, it is
possible to obtain an image on which the greatest effects are
exerted in its image-pickup scene, and even at the time of a
misdiscrimination in the case of the selection of the auto-
matic image-pickup mode, it is possible to prevent serious
degradation in the image quality in the resulting image.

[0170] <6. Modified Example>

[0171] With respect to the functions that are achieved by
software processes in the entire system control part 270 of

Jan. 9, 2003

digital camera 1 of the present preferred embodiment, one
portion or the entire portion thereof may be achieved by
exclusively used circuits. Moreover, with respect to pro-
cesses in the image processing part 240 in the present
preferred embodiment, it is not necessary to carry out all the
processes, and only one portion thereof may be carried out.

[0172] Moreover, the respective processing parts such as
the image-processing part 240 (including the WB correction
part 241, the y correction part 242, the pixel interpolation
part 243, the color correction part 244 and the aperture
control processing part 245) may be achieved by processes
using hardware, or may be achieved by processes using
software.

[0173] The processes in the image-processing part 240
may be achieved by software processes so that the image
processes, carried out by the digital camera 1 of the present
preferred embodiment, may be achieved by a general-use
computer. FIG. 20 is a drawing that shows a construction of
such an image-processing system 7.

[0174] The image-processing system 7 is constituted by a
digital camera 71 which stores a picked-up image as it is in
a memory card without carrying out image processing
thereon, and a computer 72 that carries out image processing
on the picked-up image stored in the memory card.

[0175] A camera having the same construction as digital
camera 1 of the above-mentioned preferred embodiment
may be used as the digital camera 71. However, in the case
of the digital camera 71, an exposure controlling process is
carried out in the same manner as the above-mentioned
preferred embodiment, and the picked-up image is stored in
the memory card without being subjected to any image
processing. In this case, information indicating the image-
pickup mode at the time of the image-pickup process and
information as to whether the mode selection setting is the
manual selection setting or the automatic selection setting
are simultaneously stored as tag information.

[0176] The computer 72 is a general-use computer that is
provided with a CPU, a ROM, a RAM, a memory device, a
display, a memory card reading device and the like. Pro-
grams are preliminarily installed in the computer 72 from a
recording medium 73 such as a magnetic disk, an optical
disk and a magneto-optical disk. Thus, the general-use
computer 72 may be utilized as an image-processing appa-
ratus that carries out processes in accordance with the
present invention. Here, the same table as the image-pro-
cessing control table 52 in the present preferred embodiment
is stored in a predetermined memory device.

[0177] FIG. 21 is a block diagram that shows functions
that are achieved by calculation processes of the CPU and
the like of the computer 72 that are carried out in accordance
with the above-mentioned programs. In FIG. 21, an image-
processing control part 75 and an image-processing part 76
have the same functions as the image-processing control part
267 and the image-processing part 240.

[0178] FIG. 22 is a block diagram that shows a flow of
image processes in the computer 72. The computer 72
carries out virtually the same processes as those processes
related to image processes shown in FIG. 19.

[0179] First, a picked-up image 710 stored in the memory
card is read out (step S71). Based upon the tag information
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of the picked-up image 710, a mode selection setting deter-
mination part 74 determines whether the mode selection
setting at the time of the image-pickup process of the
picked-up image 710 is the automatic selection setting or the
manual selection setting. Then, it also obtains the image-
pickup mode of the picked-up image 710 at the time of the
image-pickup process, and inputs this to the image-process-
ing control part 75 together with the determination infor-
mation of the mode selection setting (step S72).

[0180] Referring to the control contents on the image-
processing control table at the time of automatic selection
setting in the case of the automatic selection setting, or
referring to the control contents thereon at the time of
manual selection setting in the case of the manual selection
setting, the image-processing control part 75 sets image-
processing control parameters (step S73, S74). In other
words, it sets parameters relating to the image quality in a
different manner depending on cases in which the mode
selection setting is determined as the manual selection
setting and in which the mode selection setting is determined
as the automatic selection setting.

[0181] Then, under the control of the image-processing
control part 75, an image processing is carried out on the
picked-up image 710 in the image-processing part 76 based
upon the image-processing control parameters thus set (step
S75).

[0182] With the above-mentioned arrangement, the digital
camera 1 in accordance with the above-mentioned preferred
embodiment may be achieved as the image-processing sys-
tem 7 constituted by the digital camera 71 and the computer
72. Thus, it becomes possible to reduce the processing
amount imposed on the digital camera 71. Here, the image
processes to be carried out by the computer 72 are not
necessarily all the processes carried out by the image-
processing part 240 in the above mentioned preferred
embodiment, and one portion of processes may be carried
out by the digital camera 71, while only the rest of the
processes may be carried out by the computer 72.

[0183] 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 other modifications and variations can be devised
without departing from the scope of the invention.

What is claimed is:
1. An image-processing apparatus comprising:

a determining part which, with respect to a mode selection
setting at the time of an image-pickup process on an
image, determines whether the mode selection setting
is a manual selection setting in which an image-pickup
mode is specified from a plurality of image-pickup
modes in accordance with an image-pickup scene by a
user or an automatic selection setting in which an
image-pickup mode is automatically selected from said
plurality of image-pickup modes by automatic dis-
crimination of said image-pickup scene; and

a parameter setting part that sets a parameter relating to
image quality of said image in different manners
depending on cases in which said mode selection
setting is determined as said manual selection setting
and in which said mode selection setting is determined
as said automatic selection setting.
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2. The image-processing apparatus according to claim 1,
further comprising:

a memory part for storing a reference value of said
parameter and an optimal value of said parameter in
accordance with said image-pickup mode,

wherein said parameter setting part sets said parameter to
said optimal value in said manual selection setting, and

also sets said parameter to a value between said optimal
value and said reference value in said automatic selec-
tion setting.

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

an image-pickup part for acquiring said image,

wherein said parameter includes an exposure control
parameter relating to exposure control at the time of the
image-pickup process of said image.

4. The image-processing apparatus according to claim 3,
wherein said exposure control includes at least one of
aperture value control, shutter speed control and flash light
emission control.

5. The image-processing apparatus according to claim 1,
wherein said parameter includes an image-processing con-
trol parameter relating to control of an image-process on
said image.

6. The image-processing apparatus according to claim 5,
wherein said image-process includes at least one of a
white-balance correcting process, a y correction process, a
sharpness process, a coring process and a color correction
process.

7. An image-processing apparatus comprising:

an image-pickup mode selection part which selects an
image-pickup mode from a plurality of image-pickup
modes;

a first parameter setting part which sets a parameter
relating to image quality of an image to a predeter-
mined value in said image-pickup mode;

a second parameter setting part which sets said parameter
to a value different from said predetermined value in
said image-pickup mode;

a determining part which, with respect to a mode selection
setting that allows said image-pickup mode selection
part to select said image-pickup mode, determines
whether the mode selection setting is a manual setting
by a selection of the user or an automatic setting by a
selection of said image-processing apparatus; and

a parameter setting part selecting part which selects one of
said first and second parameter setting parts for setting
said parameter, in accordance with the results of dis-
crimination of said determining part.

8. The image-processing apparatus according to claim 7,
wherein said first and second parameter setting parts operate
for each of said plurality of image-pickup modes.

9. The image-processing apparatus according to claim &,
wherein the value of said parameter, set by said first and
second parameter setting parts, is varied depending on said
plurality of image-pickup modes.
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10. The image-processing apparatus according to claim 7,
further comprising:

a memory part which stores a reference value of said
parameter and an optimal value of said parameter set in
accordance with said image-pickup mode,

wherein one of said first and second parameter setting
parts, which is selected upon determination of said
manual setting, sets said parameter to said optimal
value, and

one of said first and second parameter setting parts, which
is selected upon determination of said automatic set-
ting, sets said parameter to a value between said
optimal value and said reference value.
11. The image-processing apparatus according to claim 7,
further comprising:

an image-pickup part for acquiring said image,

wherein said parameter includes an exposure control
parameter relating to exposure control at the time of an
image-pickup process of said image.

12. The image-processing apparatus according to claim
11, wherein said exposure control includes at least one of
aperture value control, shutter speed control and flash light
emission control.

13. The image-processing apparatus according to claim 7,
wherein said parameter includes an image-processing con-
trol parameter relating to control of an image-process on an
image.

14. The image-processing apparatus according to claim
13, wherein said image-process includes at least one of a
white-balance correcting process, a y correction process, a
sharpness process, a coring process and a color correction
process.

15. A method of controlling image quality of an image
comprising the steps of:

with respect to a mode selection setting at the time of an
image-pickup process on an image, determining
whether the mode selection setting is a manual selec-
tion setting in which an image-pickup mode is specified
from a plurality of image-pickup modes in accordance
with an image-pickup scene by a user or an automatic
selection setting in which an image-pickup mode is
automatically selected from said plurality of image-
pickup modes by automatic discrimination of said
image-pickup scene; and

setting a parameter relating to image quality of said image
in different manners depending on cases in which said
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mode selection setting is determined as said manual
selection setting and in which said mode selection
setting is determined as said automatic selection set-
ting.
16. A program for executing an image processing,
wherein execution of said program by a computer allows
said computer to execute the steps of:

with respect to a mode selection setting at the time of an
image-pickup process on an image, determining
whether the mode selection setting is a manual selec-
tion setting in which an image-pickup mode is specified
from a plurality of image-pickup modes in accordance
with an image-pickup scene by a user or an automatic
selection setting in which an image-pickup mode is
automatically selected from said plurality of image-
pickup modes by automatic discrimination of said
image-pickup scene; and

setting a parameter relating to image quality of said image
in different manners depending on cases in which said
mode selection setting is determined as said manual
selection setting and in which said mode selection
setting is determined as said automatic selection set-
ting.

17. A computer-readable recording medium storing a
program for executing an image processing, wherein execu-
tion of said program by a computer allows said computer to
execute the steps of:

with respect to a mode selection setting at the time of an
image-pickup process on an image, determining
whether the mode selection setting is a manual selec-
tion setting that selects an image-pickup mode is speci-
fied from a plurality of image-pickup modes in accor-
dance with an image-pickup scene by a user or an
automatic selection setting in which an image-pickup
mode is automatically selected from said plurality of
image-pickup modes by automatic discrimination of
said image-pickup scene; and

setting a parameter relating to image quality of said image
in different manners depending on cases in which said
mode selection setting is determined as said manual
selection setting and in which said mode selection
setting is determined as said automatic selection set-
ting.
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