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A CCD captures a Subject image having passed through a 
taking lens and an image processing circuit performs various 
types of image pre-treatment including gamma correction 
and white balance on image data corresponding to n linesxm 
rows output by the CCD. The image processing circuit also 
performs format processing on the data. The data are then 
compressed at a compression circuit. The white balance 
adjustment and the like are implemented in line sequence at 
a line processing circuit which engages in signal processing 
in pixel sequence in units of individual lines in the output 
from the CCD. The image data having undergone the 
pre-treatment are then subjected to format processing prior 
to JPEG compression, at a block processing circuit that 
engages in signal processing in units of individual blocks 
each ranging over an nxm (N>n, M>m) block. In other 
words, the signal processing is performed in block sequence. 
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DIGITAL CAMERA, STORAGE MEDIUM FOR 
IMAGE SIGNAL PROCESSING, CARRIER WAVE 

AND ELECTRONIC CAMERA 

0001. This is a Division of U.S. patent application Ser. 
No. 09/497,482 filed Feb. 4, 2000, which in turn is a 
Continuation-In-Part of U.S. patent application Ser. No. 
09/342,512 filed Jun. 29, 1999 (now abandoned). The dis 
closure of each of the prior applications is hereby incorpo 
rated by reference herein in its entirety. 

INCORPORATION BY REFERENCE 

0002 The disclosures of the following priority applica 
tions are herein incorporated by reference: 

Japanese Patent Application No. 10-183918, filed Jun. 30. 
1998 

Japanese Patent Application No. 10-183919, filed Jun. 30. 
1998 

Japanese Patent Application No. 10-183920, filed Jun. 30. 
1998 

Japanese Patent Application No. 10-183921, filed Jun. 30. 
1998 

Japanese Patent Application No. 10-237321, filed Aug. 24. 
1998 

Japanese Patent Application No. 11-213299, filed Jul. 28, 
1999 

BACKGROUND OF THE INVENTION 

0003) 1. Field of the Invention 
0004 The present invention relates to a digital camera 
that stores in memory a Subject as image data that are 
electronically compressed, and it also relates to a storage 
medium that stores an image signal processing program. 
Furthermore, the present invention relates to a carrier wave 
that is encoded to transmit a control program for white 
balance adjustment on image data. It also relates to an 
electronic camera that allows selection to be made between 
recording of irreversible image data and recording of raw 
data. 

0005 2. Description of the Related Art 

0006 Electronic still cameras in the known art include 
the type provided with a viewfinder device to which a 
Subject image having passed through a taking lens is guided 
by a quick return mirror, an image-capturing device Such as 
a CCD that is provided at a rearward of the quick return 
mirror to capture an image of the Subject image and output 
image data, an image processing circuit that performs image 
processing such as white balance and gamma correction on 
the image data output by the image-capturing device, a 
compression circuit that compresses the data which have 
undergone image processing through a method such as 
JPEG and stores the data in a storage medium such as a flash 
memory and a monitor that displays the data having under 
gone the image processing. In the image processing circuit, 
parameters such as the R gain and the B gain for white 
balance adjustment or the gradation curve for gamma cor 
rection are calculated based upon a preset algorithm. In 
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addition, the image data are converted to 16x8 sets of 
brightness data Y and 8x8 sets of Cr and Cb color difference 
data for JPEG compression. 
0007. The image-capturing device in such an electronic 

still camera in the prior art structured as described above 
presents the following problems. 

0008 (1) Both the image pre-treatment such as white 
balance or gamma correction and the image post 
treatment, in which the data that have undergone the 
image pre-treatment are formatted for the JPEG com 
pression, are performed in units of individual lines in 
correspondence to the read performed at the CCD. 
Because of this, in a high image quality electronic still 
camera with the number of pixels at the CCD exceed 
ing two million, the capacity of the line buffer memory 
employed for pipeline operation and the like, is bound 
to be very large, resulting in the camera becoming 
expensive. This problem may be explained as follows. 

0009. When performing signal processing on the output 
from a solid image-capturing element, NXM sets of image 
data corresponding to one screen output by the image 
capturing element are output in point sequence in units of 
individual lines. Thus, when performing signal processing 
including pixel interpolation processing and filtering pro 
cessing, a line buffer memory Supporting four lines, for 
instance, is required if the filtering processing is to be 
performed in sets of 5x5. In other words, the processing can 
be performed only when image data corresponding to four 
lines have been accumulated in the memory. Such a line 
buffer memory Supporting four lines is required for each of 
the various types of processing Such as filtering processing 
and interpolation processing. 
0010) If a line buffer memory that supports four lines is 
provided at a 1-chip processing IC for each of the various 
types of processing required, such as the filtering processing 
and the interpolation processing described above, the ratio 
of the area occupied by the memory increases, which leads 
to an increase in the number of gates at the 1-chip processing 
IC, resulting in higher cost. In particular, in a high resolution 
type image-capturing element having more than two million 
pixels with a large number of pixels per line, the cost will be 
especially high. In addition, if the line buffer memory is 
provided outside the 1-chip processing IC, twenty 10-bit 
input/output pins, for instance, will be required. This means 
that 20 input/output pins will be necessary for each line 
buffer memory to result in an increase in the package size of 
the 1-chip processing IC. 

0011 (2) In the image-capturing device in an elec 
tronic still camera in the prior art, the interpolation 
processing for an (R-G) signal and a (B-G) signal, 
matrix processing through which a Y signal, a Cr signal 
and a Cb signal are generated using the (R-G) signal, 
the (B-G) signal and the G signal and LPF processing 
through which low frequency signals are extracted 
from the Y signal, the Cr signal and the Cb signal is 
performed in time sequence to format the data for JPEG 
compression and to Suppress false colors and color 
moire from occurring. As a result, particularly in the 
case of a high image quality electronic still camera with 
the number of pixels at the CCD exceeding two million, 
the length of time of processing is bound to be large, 
resulting in poor operability. 
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0012 (3) In the image-capturing device in an elec 
tronic still camera in the prior art, a single primary 
color type CCD, two CCDs (one for G and the other for 
R/B) or three CCDs (one each for R, G and B) are 
employed. When using a single CCD, since an RGB 
color filter is provided at the front surface of each pixel 
at the CCD, an R signal, a G signal or a B signal is 
missing from a given pixel. Thus, interpolation is 
performed for pixels without a G signal component by 
using the G signals of pixels that have been actually 
obtained to generate G signals for all the pixels, and 
interpolation in regard to the (R-G) signal and the 
(B-G) signals is likewise performed. The same prin 
ciple applies when using two CCDs, as well. 

0013 However, depending upon the nature of the image 
that has been captured or the characteristics of the low pass 
filter employed, false colors or moire may occur after the 
interpolation processing, which results in a great degree of 
degradation in the image quality. While the Cr signal and the 
Cb signal among the Y signal, the Cr signal and the Cb 
signal described above created using the R, G and B signals 
are processed through the low pass filter to suppress false 
colors or moire in the prior art, this means does not achieve 
satisfactory results in a high image quality electronic still 
camera having more than two million pixels at the CCD. 

0014 (4) Since the white balance adjustment is 
achieved using predetermined white balance adjust 
ment coefficients in the image-capturing device in an 
electronic still camera in the prior art, there is the 
likelihood of a color-cast image being generated if the 
white balance adjustment coefficients are set errone 
ously. This problem tends to occur more readily in a 
high image quality electronic still camera with the 
number of pixels at the CCD exceeding two million. 

00.15 Electronic cameras in which selection between the 
two different data formats described below can be performed 
when recording image data obtained through image-captur 
ing have been known in the prior art. 
(1) Irreversible compressed data obtained through JPEG or 
the like that have undergone a sequence of image processing 

(2) Raw data output by the image-capturing device 

0016. The first type of data, i.e., irreversible compressed 
data are advantageous in that since the code Volume is 
relatively small, a large number of images can be stored in 
an external recording medium Such as a memory card. In 
addition, they are recorded in a general-purpose format 
which allows data decoded by using a common image 
viewing software program or the like to be printed or 
displayed directly. 

0017. The second type of data, i.e., raw data are image 
data faithful to the output signal from the image-capturing 
device. A data recording format of raw data facilitates 
external processing. Since raw data which, undergo very 
little irreversible gradation conversion or data compression, 
contain a large Volume of information Such as the number of 
quantization bits, they have a wide dynamic range as image 
information. Thus, they provide an advantage in that they 
can be processed in an ideal manner without the tendency to 
lose fine gradation components. For this reason, highly 
advanced data processing and a higher quality are required 
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in this type of raw data. The data format of raw data is 
particularly Suited for printing and design applications. 
0018 Normally, an electronic camera requires a greater 
length of time for image processing compared to cameras 
using a silver halide film. In order to achieve a degree of 
operability in an electronic camera comparable to that of 
cameras using a silver halide film, it is crucial to minimize 
the length of time required for image processing. However, 
in an electronic camera in the prior art, a raw data read/write 
operation performed via an image memory is always nec 
essary. This tends to lead to a delay occurring in signal 
processing performed on irreversible compressed data by a 
length of time corresponding to the length of time spent on 
the raw data read/write. 

0019. In addition, processing circuits that perform rela 
tively complex processing, a prime example of which is 
pixel value matrix operation, are concentrated in a process 
ing unit at a stage preceding the stage for gamma control 
operation. Since raw data with a large number of quantiza 
tion bits are handled in this state at these processing circuits, 
the circuit structures of the processing circuits tend to be 
complex and there is also a problem of a greater length of 
time required for signal processing. 

SUMMARY OF THE INVENTION 

0020. A first object of the present invention is to provide 
a digital camera that does not necessitate any increase the 
capacity of buffer memory and thus, achieves a reduction in 
cost even when the number of pixels is great. 
0021. A second object of the present invention is to 
provide a storage medium that stores a program for imple 
menting signal processing which achieves a reduction in the 
required capacity of the buffer memory even when process 
ing image data for which image-capturing has been per 
formed using an image-capturing device having a large 
number of pixels. 
0022. A third object of the present invention is to provide 
a digital camera that achieves a reduction in the length of 
time required for data formatting or processing through 
which false colors or moire is prevented even when the 
number of pixels is large. 
0023. A fourth object of the present invention is to 
provide a storage medium that stores a program for imple 
menting signal processing in which data formatting and 
processing for preventing false colors and moire can be 3-4 
performed within a short period of time even when handling 
image data for which image-capturing has been performed 
using an image-capturing device with a great number of 
pixels. 

0024. A fifth object of the present invention is to provide 
a digital camera that Suppresses the color-cast phenomenon 
occurring due to an error manifesting following the white 
balance adjustment performed by an external sensor to a 
satisfactory degree. 

0025. A sixth object of the present invention is to provide 
a storage medium that stores a program for implementing 
signal processing through which the color-cast phenomenon 
occurring due to an error manifesting after the white balance 
adjustment performed by an external sensor can be Sup 
pressed to a satisfactory degree. 
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0026. The digital camera according to the present inven 
tion comprises an image-capturing device that captures a 
Subject image having passed through a taking lens and 
outputs image data, a recording processing circuit that 
performs recording processing on the image data and an 
image processing circuit that performs a pre-treatment 
(includes gamma correction and white balance correction) 
on the image data corresponding to N linesXM rows output 
by the image-capturing device in units of individual lines in 
line sequence and then performs format processing (includes 
interpolation processing, LPF processing, BPF processing 
and color difference signal calculation processing) that cor 
responds to the type of recording performed at the recording 
processing circuit on the image data having undergone the 
pre-treatment in units of individual blocks corresponding to 
in linesxm rows (N>n, M>m) in block sequence. 
0027. The image processing performed in this digital 
camera may be implemented on a computer. The program 
stored in a storage medium for this purpose implements 
signal processing including format processing through 
which the image data of an image captured at an image 
capturing device are formatted for recording, various types 
of pre-treatment that are implemented prior to the format 
processing and recording processing through which the 
image data having undergone format processing are 
recorded, with signal processing during the pre-treatment 
performed in units of individual lines in line sequence on 
image data corresponding to N linesXM rows and signal 
processing during the format processing performed in units 
of individual blocks corresponding to n linesxm rows (N>n, 
M>m) in block sequence on the image data having under 
gone the pre-treatment. 
0028. Alternatively, the digital camera according to the 
present invention may comprise an image-capturing device 
that captures a Subject image having passed through a taking 
lens and outputs image data, a recording processing circuit 
that performs recording processing on the image data and an 
image processing circuit that, with the image data output by 
the image-capturing device input as data corresponding to n 
linesxm rows, calculates a color difference signal based 
upon the image data thus input, performs interpolation 
processing and low pass filtering processing at once on the 
color difference signal using filter coefficients for interpo 
lation/low pass filtering and then generates a formatted 
signal by performing matrix processing corresponding to the 
type of recording implemented at the recording processing 
circuit. 

0029. The image processing performed in this digital 
camera may be implemented on a computer. The program 
stored in a storage medium for this purpose executes format 
processing that formats the image data of an image captured 
at an image-capturing device for recording, in which color 
difference signals corresponding to n linesxm rows are 
calculated based upon the image data that are input, inter 
polation processing and low pass filtering processing are 
executed at once on the color difference signals correspond 
ing to n linesxm rows using filter coefficients for interpola 
tion/low pass filtering and then a formatted signal is gener 
ated through matrix processing and recording processing 
through which the image data having undergone the format 
processing are recorded. 
0030) Furthermore, in the digital camera according to the 
present invention, which may comprise an image-capturing 
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device that captures a Subject image having passed through 
a taking lens and outputs image data, an image processing 
circuit that performs image processing including data format 
processing appropriate for data compression on the image 
data output by the image-capturing device and a compres 
sion circuit that compresses image data output by the image 
processing circuit, the image processing circuit engages in 
median processing on image data corresponding to nxm 
pixel areas to execute the format processing. 
0031. The image processing performed in this digital 
camera may be implemented on a computer. The program 
stored in a storage medium for this purpose implements 
signal processing including format processing through 
which the image data of an image captured at the image 
capturing device are formatted for compression, various 
types of signal processing that are implemented prior to the 
format processing and compression processing through 
which image data having undergone the format processing 
are compressed, with median processing performed on 
image data corresponding to nxm pixel areas during the 
format processing. 
0032. By extracting (n-i)x(m-j) sets of image data 
among the image data corresponding to the nxm pixel areas 
and performing median processing on them, the length of 
time required for the median processing can be reduced. 
0033 Moreover, the digital camera according to the 
present invention may comprise an image-capturing device 
that captures a subject image having passed through a taking 
lens and outputs image data and an image processing circuit 
that executes image processing on the image data output by 
the image-capturing device, in which median processing is 
implemented on (n-i)x(m-) sets of image data extracted 
from image data corresponding to an inxm pixel area. 
0034. The image processing performed in this digital 
camera may be implemented on a computer. The program 
stored in a storage medium for this purpose implements a 
specific type of image processing on the image data of an 
image captured at the image-capturing device, in which 
median processing is executed on (n-i)x(m-j) sets of image 
data extracted from image data corresponding to an inxm 
pixel area. 
0035. The digital camera according to the present inven 
tion may comprise an image-capturing device that captures 
a Subject image that passes through a taking lens and outputs 
image data, a white balance adjustment circuit that performs 
white balance adjustment on the image data output by the 
image-capturing device, a white balance fine adjustment 
coefficient calculation circuit that calculates a white balance 
fine adjustment coefficients based upon image data having 
undergone the white balance adjustment, output by the white 
balance adjustment circuit and a white balance fine adjust 
ment circuit that performs white balance fine adjustment 
using the white balance fine adjustment coefficients on 
image data having undergone the white balance adjustment 
output by the white balance adjustment circuit. 
0036) The image processing implemented in this digital 
camera may be executed by a computer. The program stored 
in a storage medium for this purpose implements white 
balance adjustment processing in which white balance 
adjustment is performed on the image data of an image 
captured at an image-capturing device, white balance fine 
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adjustment coefficient calculation processing in which white 
balance fine adjustment coefficients are calculated using 
image data having undergone the white balance adjustment 
through the white balance adjustment processing and white 
balance fine adjustment processing in which white balance 
fine adjustment is performed using the white balance fine 
adjustment coefficients on the image data having undergone 
the white balance adjustment. 
0037. The white balance fine adjustment coefficients are 
calculated based upon the average values calculated for the 
R, B and G signals in the image data having undergone the 
white balance adjustment. Alternatively, it may be calculated 
based upon the histograms of the brightness levels calcu 
lated for the R, B and G signals of the image data having 
undergone the white balance adjustment. 
0038. In addition, the digital camera according to the 
present invention may comprise an image-capturing device 
that captures a subject image that passes through a taking 
lens and outputs image data, a white balance adjustment 
circuit that performs white balance adjustment on the image 
data output by the image-capturing device, an image area 
selection apparatus that selects one image area among a 
preset plurality of image areas, a white balance fine adjust 
ment coefficient calculation circuit that calculates white 
balance fine adjustment coefficients using image data within 
an area set in relation with the one image area selected by the 
image area selection apparatus, among the image data hav 
ing undergone the white balance adjustment output by the 
white balance adjustment circuit, and a white balance fine 
adjustment circuit that performs white balance fine adjust 
ment using the white balance fine adjustment coefficients 
calculated at the white balance fine adjustment coefficient 
calculation circuit. 

0039. If the digital camera is provided with a focal point 
detection device that detects the state of focal adjustment 
relative to the subject for each of a preset plurality of focal 
point detection areas and a focal point detection area selec 
tion apparatus that selects one of the plurality of focal point 
detection areas based upon focal adjustment statuses, the 
white balance fine adjustment coefficients are calculated by 
selecting image data in an image area related to the focal 
point detection area selected by the focal point detection 
area selection apparatus. 
0040. The image processing performed in the digital 
camera may be executed on a computer. The program stored 
in a storage medium for this purpose implements white 
balance adjustment processing in which white balance 
adjustment is performed on an image captured at the image 
capturing device, image area selection processing in which 
one of a preset plurality of image areas is selected, white 
balance fine adjustment coefficient calculation processing in 
which white balance fine adjustment coefficients are calcu 
lated using image data within an area set in relation to the 
one image area selected through the image area selection 
processing from image data having undergone white balance 
adjustment through the white balance adjustment processing 
and white balance fine adjustment processing in which white 
balance fine adjustment is performed on the image data 
having undergone the white balance adjustment using the 
white balance fine adjustment coefficients. 
0041 Another object of the present invention is to pro 
vide a carrier wave encoded to transmit a control program 
for white balance adjustment on image data. 
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0042. In a carrier wave encoded to transmit a control 
program for white balance adjustment on image data, the 
control program includes instructions for, white balance 
adjustment processing in which white balance adjustment is 
performed on image data of an image captured at an image 
capturing device; image area selection processing in which 
an image area is selected from a preset plurality of image 
areas; white balance fine adjustment coefficient calculation 
processing in which white balance fine adjustment coeffi 
cients are calculated using image data within an area set in 
relation to the image area selected through the image area 
selection processing; and white balance fine adjustment 
processing in which white balance fine adjustment is per 
formed on image data having undergone white balance 
adjustment using white balance fine adjustment coefficients. 

0043 Another object of the present invention is to pro 
vide an electronic camera that is capable of reducing the 
length of signal processing time while allowing selection to 
be made between recording irreversible image data and 
recording raw data. 

0044) The electronic camera according to the present 
invention comprises an image-capturing device, a first signal 
processing unit that performs, at least, A/D conversion on an 
image signal generated by the image-capturing device to 
convert the signal to digital image data, a second signal 
processing unit that performs irreversible signal processing 
on the image data resulting from a conversion performed at 
the first signal processing unit, an image memory capable of 
temporarily storing the image data and an operation control 
unit that dynamically selects signal paths between the two 
signal processing units in correspondence to the operating 
mode set to (1) or (2) below. 
0045 (1) A fast mode, in which a sequence of signal 
processing is continuously executed by providing an output 
from the first signal processing unit to the second signal 
processing unit and causing the two signal processing units 
to engage in synchronous operation. 

0046 (2) An original image mode, in which an output 
from the first signal processing unit is stored in the image 
memory, image data read out from the image memory are 
provided to the second signal processing unit and the two 
signal processing unit are each made to operate with their 
own timing. 

0047 The “storage area in the image memory provided to 
store the output from the first signal processing unit in the 
original image mode” can be utilized by the operation 
control unit as a buffer area where image data undergoing 
processing are kept in retreat in the fast mode. 

0048. In addition, the operation control unit accepts an 
external operation indicating whether or not raw data, i.e., 
image data before undergoing irreversible signal processing 
at the second signal processing unit, are required, selects and 
executes the fast mode if the external operation indicates 
that no raw data are required, and selects and executes the 
original image mode if the external operation indicates that 
raw data are required to output the raw data present in the 
image memory to the outside or to store the raw data present 
in the image memory at a recording medium. 

0049. It is desirable that in the original image mode, the 
operation clock at the second signal processing unit be set 
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faster than the operation clock at the first signal processing 
unit by the operation control unit. 
0050. The second signal processing unit may be a unit 
that engages in, at least, either "irreversible gradation con 
version” or “irreversible pixel thinning.” 

BRIEF DESCRIPTION OF THE DRAWINGS 

0051 FIG. 1 illustrates the structure of an embodiment of 
a single lens reflex electronic still camera; 
0.052 FIG. 2 is a block diagram of an embodiment of the 
signal processing system in the single lens reflex electronic 
still camera; 
0053 FIG. 3 is a block diagram illustrating the circuit 
that performs line processing in the signal processing system 
shown in FIG. 2; 
0054 FIG. 4 is a block diagram illustrating the circuit 
that performs block processing in the signal processing 
system shown in FIG. 2; 

0055 FIG. 5 illustrates the color filter array: 
0056 FIG. 6 shows an example of focal point detection 
area positional arrangement; 

0057 FIG. 7 illustrates the focal point detection device: 
0.058 FIGS. 8A-8C illustrate histograms of R, G and B 
brightness; 

0059 FIG. 9 illustrates the details of processing per 
formed at the G interpolation circuit; 

0060 FIG. 10 illustrates the details of the processing 
performed at the band-pass filter; 

0061 FIG. 11 illustrates the details of the processing 
performed at the low pass filter; 

0062 FIG. 12 illustrates the details of the processing 
performed at the color difference signal generation circuit; 
0063 FIG. 13 illustrates an example of data processed at 
the interpolation/LPF circuit; 

0064 FIG. 14 illustrates the details of the processing 
performed at the interpolation/LPF circuit; 

0065 FIG. 15 illustrates the details of the processing 
performed at the median circuit; 
0.066 FIG. 16 is a flowchart of a program started up by 
the half-press switch; 

0067 FIG. 17 is a block diagram of the JPEG format 
processing achieved through line processing instead of block 
processing; and 

0068 FIG. 18 is a block diagram of a configuration that 
allows image processing to be performed by taking raw 
image data into a personal computer. 

0069 FIG. 19 is a block diagram illustrating the structure 
of the electronic camera in another embodiment of the 
present invention; 
0070 FIG. 20 illustrates the signal path through which 
signals travel when the electronic camera in FIG. 19 is set 
in the fast mode; and 
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0071 FIG. 21 illustrates the signal path through which 
signals travel when the electronic camera in FIG. 19 is set 
in the original image mode. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0072 The following is an explanation of an embodiment 
of the present invention given in reference to the drawings. 
As illustrated in FIG. 1, the single lens reflex electronic still 
camera in this embodiment is provided with a camera main 
body 70, a viewfinder device 80 which is attached to or 
detached from the camera main body 70 and an interchange 
able lens 90 internally provided with a taking lens 91 and an 
aperture 92, that is attached to or detached from the camera 
main body 70. Subject light passes through the interchange 
able lens 90 to enter the camera main body 70 and is guided 
to the viewfinder device 80 by a quick return mirror 71 
which is at the position indicated by the dotted line before 
a release to form an image at a viewfinder mat 81 and also 
to form an image at a focal point detection device 36. The 
subject image is further guided to an ocular lens 83 by a 
pentaprism 82. After a release, the quick return mirror 71 
rotates to the position indicated by the solid line and the 
Subject light forms an image on an image-capturing device 
71 via a shutter 72. Prior to the release, the subject image 
enters a white balance sensor 86 through a prism 84 and an 
image-forming lens 85 so that the color temperature of the 
Subject image is detected. 
0073 FIG. 2 is a circuit block diagram of the embodi 
ment. A half-press signal and a full-press signal from a 
half-press switch 22 and a full-press switch 23 respectively 
both interlocking with a release button are input to a CPU 
21. When the half-press switch 22 is operated and the 
half-press signal is input, the focal point detection device 36 
detects the focal adjustment state at the taking lens 91 in 
response to a command issued by the CPU21 and drives the 
taking lens 91 to the focus matching position so that the 
subject light entering the interchangeable lens 90 forms an 
image on the image-capturing device 73. AS is to be 
explained in detail later, the focal point detection device 36 
detects the state of focal adjustment for a focal point 
detection area at the center of the photographic image plane 
and each of the four focal point detection areas set to the left, 
to the right, above and below the central focal point detec 
tion area, and drives the taking lens 91 to the focus matching 
position based upon the focal adjustment status detected 
from the focal point detection area that has been selected 
based upon a preset algorithm. In addition, the drive of a 
CCD 26 of the image-capturing device 73 is controlled via 
a timing generator 24 and a driver 25. The timing generator 
24 controls the operating timing of an analog processing 
circuit 27 and an A/D conversion circuit 28. Furthermore, a 
white balance detection processing circuit 35 starts driving 
in response to a signal provided by the CPU 21. 
0074. When the full-press switch 23 is turned on imme 
diately after the half-press switch 22 is turned on, the quick 
return mirror 71 rotates upward, the subject light from the 
interchangeable lens 90 forms an image on the photosensi 
tive surface of the CCD 26 and the signal charge that 
corresponds to the brightness of the Subject image is stored 
at the CCD 26. The signal charge thus stored at the CCD 26 
is caused to be swept out by the driver 25 and is input to the 
analog signal processing circuit 27 that includes an AGC 
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circuit and a CDS circuit. After analog processing Such as 
gain control and noise removal is performed on an analog 
image signal at the analog signal processing circuit 27, the 
signal is converted to a digital signal at the A/D conversion 
circuit 28. The signal achieved through the digital conver 
sion is Supplied to an image processing circuit 29 which may 
be constituted as, for instance, an ASIC, where the signal 
undergoes an image pre-treatment including white balance 
adjustment, profile compensation and gamma control. 

0075. The white balance detection processing circuit 35 
includes a white balance sensor 35A (the white balance 
sensor 86 in FIG. 1) constituted as a color temperature 
sensor, an A/D conversion circuit 35B which converts the 
analog signal output by the white balance sensor 35A to a 
digital signal and a CPU 35C that generates a white balance 
adjustment signal based upon a digital color temperature 
signal. The white balance sensor 35A, which may be con 
stituted of, for instance, a plurality of photoelectric conver 
sion devices each demonstrating sensitivity to red color R. 
blue color B or green color G, receives the optical image of 
the entire photographic field. For instance, when the white 
balance sensor is constituted of a two-dimensional CCD 
provided over 24 rows x20 lines, the photosensitive area of 
the CCD may be divided into 16 areas with a plurality of 
elements demonstrating sensitivity to R, G and Barrayed in 
each area. The CPU 35C calculates the R gain and the B gain 
based upon the outputs from the plurality of photoelectric 
conversion devices. These gains are transferred to a specific 
register at the CPU 21 and are stored there. 
0.076 The image data that have undergone the image 
pre-treatment further undergo format processing (image 
post-treatment) for JPEG compression and then the image 
data are temporarily stored in a buffer memory 30. 

0077. The image data stored in the buffer memory 30 are 
processed into display image data at a display image gen 
eration circuit 31 and are displayed on an external monitor 
32 Such as an LCD as the results of photographing. In 
addition, the image data stored in the buffer memory 30 
undergo data compression at a specific rate through the 
JPEG method at a compression circuit 33 and are recorded 
in a storage medium (PC card) 34 such as a flash memory. 

0078 FIGS. 3 and 4 are block diagrams illustrating the 
details of the image processing circuit 29. FIG. 3 shows a 
line processing circuit 100 that performs signal processing 
on the image data provided by the CCD 26 in units of 
individual lines, which undertakes the image pre-treatment 
described above. FIG. 4 illustrates a block processing circuit 
200 that performs signal processing on image data having 
undergone the signal processing at the line processing circuit 
100, in units of blocks corresponding to 20x20 pixel areas, 
16x16 pixel areas, 12x12 pixel areas or 8x8 pixel areas, 
which undertakes the image post-treatment described above. 
It is to be noted that while the image processing circuit 29 
is actually realized in Software by employing a plurality of 
processors, it is explained as hardware in this specification 
to facilitate explanation. 

0079. The line processing circuit 100 in FIG.3 performs 
various types of signal processing that are to be detailed later 
on 12-bit R, G and B signals output by the A/D conversion 
circuit 28 and is provided with a defect correction circuit 
101, a digital clamp circuit 102, again circuit 103, a white 
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balance circuit 104, a black level circuit 105, a gamma 
correction circuit 106 and an average value/histogram cal 
culation circuit 107. 

0080. The defect correction circuit 101 corrects the data 
output from a pixel with a defect (specified in advance with 
its address set in a register) in the output of the CCD 26 in 
units of individual lines in pixel sequence. The digital clamp 
circuit 102 subtracts the weighted average of a plurality of 
sets of pixel data that are used as so-called optical black 
from each set of pixel data in a given line in the output from 
the CCD 26 in units of individual lines in pixel sequence. 
The gain circuit 103 uniformly applies a specific gain to each 
of the R, G and B signals output by the CCD 26 in units of 
individual lines in pixel sequence, implements inconsistency 
correction with regard to the sensitivity of the CCD 26 for 
the G signal and also implements inconsistency correction 
with regard to the sensitivity ratio of the CCD 26 for the R 
and B signals. 

0081. The white balance circuit 104 multiplies the R 
signal and the B signal in the output from the CCD 26 by the 
R gain and the B gain which constitute the white balance 
adjustment coefficients set in advance and stored in the 
register at the CPU 21 as explained earlier, in units of 
individual lines in pixel sequence. According to the present 
invention, as is to be explained later, gain for white balance 
fine adjustment is calculated based upon the image data 
corrected at the white balance circuit 104 to perform fine 
adjustment of the white balance. The black level circuit 105 
adds a value set in advance and stored in the register at the 
CPU 21 to the R, G and B signals in the output from the 
CCD 26 in units of individual lines in pixel sequence. The 
gamma correction circuit 106 performs gamma correction 
on the output from the CCD 26 in units of individual lines 
in pixel sequence by using a gradation look-up table. It is to 
be noted that through the gamma correction, the 12-bit R, G 
and B signals are each converted to 8-bit data. 
0082 The average value/histogram calculation circuit 
107 extracts image data corresponding to, for instance, 
512x512 areas with the area at its center selected as a focal 
point detection area among the image data corresponding to 
the entire area that have undergone the gamma correction 
and calculates again RF-gain for white balance fine adjust 
ment of the R signal and again BF-gain for white balance 
fine adjustment of the B signal using, for instance, the 
following formulae (1) and (2). The gains RF-gain and 
BF-gain are stored in the register. For instance, if color filters 
are provided on the 512x512 pixel area as illustrated in FIG. 
5, the average values of the R signal, the G signal and the B 
signal may be calculated using formulae (3)-(5), to calculate 
the gains RF-gain and BF-gain for white balance fine 
adjustment using the ratio of the G signal average value 
Gave and the R signal average value Rave and the ratio of 
the G signal average value Gave and the B signal average 
value Bave as indicated in formulae (1) and (2). 

RF-gain=Gave? Rave (1) 
BF-gain=Gave? Bave (2) 

Here, Rave=Rsum number of R pixels (3) 

Gave=GSum/number of G pixels (4) 

Bave=Bsum number of B pixels (5) 

0083. By adopting this averaging method, the gradation 
average values of the R signals, the G signals and the B 
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signals in the image data are determined, which has proved 
through experience to improve the results of white balance 
is adjustment (the overall white balance). 
0084 FIG. 6 illustrates an example of a positional 
arrangement of focal point detection areas. In this embodi 
ment, an area AC located at the center of the image 
capturing image plane, an area AR to the right viewed by the 
photographer, an area AL to the left, an area AU on the upper 
side and an area AD on the lower side are provided. One of 
these areas is selected based upon a preset algorithm and 
image data corresponding to 512x512 areas with the 
selected area located at the center are extracted. Based upon 
the extracted image data, the gain RF-gain for white balance 
fine adjustment of the R signal and the gain BF-gain for 
white balance fine adjustment of the B signal are calculated 
as described earlier. 

0085. In reference to FIG. 7, the structure of the focal 
point detection device 36 and the principle of the focal point 
detection operation performed by the focal point detection 
device 36 are explained. The focal point detection device 36 
comprises an infrared light blocking filter 700, a visual field 
mask 900, a field lens 300, an opening mask 400, image 
reforming lenses 501 and 502, an image sensor 310 and the 
like. An area 800 is the exit pupil of a taking lens 91 (see 
FIG. 1). In addition, in areas 801 and 802, the image 
achieved by reverse-projecting the opening portions 401 and 
402 bored at the opening mask 400 on the area 800 by using 
the field lens 300, are present. It is to be noted that in FIG. 
7, the infrared light blocking filter 700 may be located either 
on the right side or the left side of the field mask 900. The 
light fluxes entering via the areas 801 and 802 form a focal 
point on an image-capturing device equalizing Surface 600, 
then travel through the infrared light blocking filter 700, the 
field mask 900, the field lens 300, the opening portions 401 
and 402 and the image reforming lenses 501 and 502 and 
form an image on image sensor arrays 310a and 310b. 
0.086 The pair of subject images formed on the image 
sensor arrays 310a and 310b move close to each other in a 
so-called front pin state in which a sharp image of the 
subject is formed by the taking lens 91 further frontward 
(toward the Subject) relative to the image-capturing device 
equalizing surface 600, whereas they move further away 
from each other in a so-called rear pin state in which a sharp 
image of the subject is formed further rearward relative to 
the image-capturing device equalizing Surface 600. In addi 
tion, when the Subject images formed on the image sensor 
arrays 310a and 310b are away from each other by a specific 
distance, a sharp image of the Subject is located on the 
image-capturing device equalizing Surface 600. Thus, the 
focal adjustment status at the taking lens 91 can be calcu 
lated by converting the pair of Subject images to electrical 
signals through photoelectric conversion performed at the 
image sensor arrays 310a and 310b and determining the 
relative distance between the pair of Subject images through 
arithmetic processing on the signals. This focal adjustment 
status is calculated as the quantity of misalignment that 
indicates the direction in which and the distance over which 
the position of a sharp image formed by the taking lens 91 
is located relative to the image-capturing device equalizing 
surface 600. In FIG. 7, the area in which the images on the 
image sensor arrays 310a and 310b which are projected in 
reverse by the image reforming lenses 501 and 502 overlap 
each other in the vicinity of the image-capturing device 
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equalizing Surface 600 corresponds to a focal point detection 
area. Through this method, the focal point is detected for 
each of the five areas within the photographic image plane. 
0087. The focal point detection device 36 makes a deci 
sion as to which selection area is to be selected for acqui 
sition of focal point information during the actual image 
capturing operation after focal points have been detected for 
the individual areas as explained above. For instance, the 
area in which the Subject closest to the camera is captured 
may be selected among the plurality of areas. Then, the focal 
point detection data are utilized in a focal matching opera 
tion while image-capturing is in progress. In addition, the 
image data corresponding to 512x512 areas with the 
selected focal point detection area located at the center are 
extracted from the output signal from the white balance 
sensor 35A. Based upon the image data thus extracted, the 
gain RF-gain for white balance fine adjustment of the R 
signal and the BF-gain for white balance fine adjustment of 
the B signal are calculated. 
0088. The gains RF-gain and BF-gain for white balance 
fine adjustment may be calculated as described below, based 
upon histograms of the brightness levels of the R, G and B 
signals calculated at the average value/histogram calculation 
circuit 107. The average value/histogram calculation circuit 
107 calculates histograms of the brightness levels of the R. 
G and B signals. In other words, it obtains histograms as 
illustrated in FIGS. 8A-8C by calculating the quantities 
corresponding to individual brightness levels for the various 
colors. In this process, assuming that the 95% level values 
of the individual colors, i.e., R, G and B, are set, for instance, 
at R=180, B=200 and G=190, the RF-gain and BF-gain can 
be calculated as the white balance fine adjustment, RF-gain= 
190/180 and the white balance fine adjustment BF-gain= 
190/200. It is to be noted that a 95% level value is a 
brightness level value corresponding to the number of dots 
or pixels that is 95% of the entire number of G-signal dots. 
0089. By adopting this histogram method, histograms 
that contain dispersions of gradation distribution for the 
individual R, G and B signals in the image data are achieved, 
and by determining a white balance fine adjustment gain 
based upon the shape of the corresponding histogram, the 
white balance can be adjusted in a specific concentrated area 
(the area indicated by the white points) which is proved 
through experience to improve the results of white balance 
adjustment. It is to be noted that the averaging method and 
the histogram method may be used in combination. 
0090 The block processing circuit 200 in FIG. 4, which 
is constituted of a white balance fine adjustment circuit 210 
and an interpolation/profile processing circuit 220, engages 
in various types of signal processing in units of nxm sets of 
pixel data, i.e., in blocks. The white balance fine adjustment 
circuit 210 performs white balance fine adjustment on R 
signals and B signals that have undergone the processing 
performed at the gamma correction circuit 106 and are 
stored in the buffer memory 30, by multiplying the R and B 
signals in each 20x20 pixel area block with the gains 
RF-gain and BF-gain for white balance fine adjustment 
calculated at the average value circuit 107. 
0091. The interpolation/profile processing circuit 220 is 
provided with a G interpolation circuit 221, a band pass filter 
(BPF) 222, a clip circuit 223, again circuit 224, a low pass 
filter (LPF) 225, a color difference signal generation circuit 
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226, an interpolation/low pass filter (LPF) circuit 228, a 
matrix circuit 229, an adder 230 and a median circuit 232. 
The interpolation/profile processing circuit 220 performs 
format processing for JPEG data compression for individual 
data blocks corresponding to 20x20 pixel areas in the image 
data having undergone white balance fine adjustment to 
generate Y signals corresponding to 16x8 pixel areas and Cb 
signals and Cr signals each corresponding to 8x8 pixel areas. 
A brightness signal Y contains a brightness signal Y1 
indicating the low frequency component of the G signal and 
a profile extraction signal Y2 corresponding to the high 
frequency component of the G signal, as will be explained 
later. 

0092 Block signals corresponding to 20x20 pixel areas 
output from the white balance adjustment circuit 210 are 
input to the G interpolation circuit 221 where the G com 
ponent of each pixel area corresponding to an R signal or a 
B signal is calculated through an interpolation operation for 
the data corresponding to the central 16x16 pixel area. 
Namely, as illustrated in FIG. 9, the G component at the 
vacant lattice point (the pixel at line 3, row 3, where a B 
signal is obtained) at the center of D51 representing a 5x5 
pixel area data block (line 1, row 1-line 5, row 5) is 
calculated for input data D20 corresponding to 20x20 pixel 
areas. This value is used as a Substitute for the G component 
of the pixel (encircled B) at line 3, row 3 in output data D16 
corresponding to 16x16 pixel areas. 
0093. Next, the G component at the vacant lattice point 
(the pixel at line 4, row 4, where an R signal is obtained) at 
the center of data D52 representing a 5x5 pixel area block 
(line 2, row 2-line 6, row 6) is used as a substitute for the 
input data D30 corresponding to the 20x20 pixel areas, and 
this value is converted as the G component of the pixel 
(encircled R) at line 4, row 4 in the output data D16 
corresponding to 16x16 pixel areas. By performing this 
processing repeatedly, G interpolation processing is imple 
mented for all the vacant lattice points in the 16x16 pixel 
area so that the output data D16 are obtained. Then, while 
output data D12 corresponding to 12x12 pixel areas in the 
output data D16, are output to the band pass filter 222 and 
the low pass filter 225, the output data D16 corresponding to 
the 16x16 pixel area are output to the color difference signal 
generation circuit 226. 
0094. The band pass filter 222 extracts the intermediate 
frequency component (a frequency component that is high 
enough to allow extraction of the Subject profile and is 
referred to as the high frequency component for conve 
nience) in the G signal in the 12x12 pixel area block output 
by the G interpolation circuit 221. Namely, as illustrated in 
FIG. 10, BPF output data are obtained by multiplying data 
corresponding to a 5x5 pixel area D5 (line 5, row 5-line 9, 
row 9) with band pass filter coefficients in input data D12 
corresponding to the 12x12 pixel areas, and the value of the 
BPF output data is used as a substitute for data (bold letter 
G) at line 7, row 7 in the output data D8 corresponding to 
an 8x8 pixel area block. By repeating this processing, all the 
pixel data in the 8x8 pixel area block are converted to G data 
that have undergone BPF, to generate output data D8. 
0.095 The clip circuit 223 clips and cuts each set of data 
D8 corresponding to an 8x8 pixel area block output by the 
band pass filter 222 at a preset level. The gain circuit 224 
multiplies the output from the clip circuit 223 with a preset 
ga1n. 
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0096) The low pass filter 225 extracts the low frequency 
component in the G signals in the 12x12 pixel area block 
output by the G interpolation circuit 221. Namely, as illus 
trated in FIG. 11, LPF output data are obtained by multi 
plying the 5x5 pixel area data D5 (line 5, row 5-line 9, row 
9) in the input data D12 corresponding to the 12x12 pixel 
areas with a low pass filter coefficients, and the value of the 
LPF output data is substituted for data at line 7, row 7 
(hatched area) in the output data D8 corresponding to the 
8x8 pixel area block. By repeating this processing, all the 
pixel data corresponding to the 8x8 pixel area block are used 
as a substitute for the G data that have undergone LPF, to 
generate output data D8. 
0097 As illustrated in FIG. 12, the color difference signal 
generation circuit 226 generates intermediate data D16-3 
that contain (B-G) signals and (R-G) signals based upon 
RGB signal input data D16-1 corresponding to a 16x16 
pixel area block, which are the output from the white 
balance fine adjustment circuit 210 and G signal input data 
D16-2 corresponding to the 16x16 pixel area block, which 
are the output from the G interpolation circuit 221. In 
addition, it separates the intermediate data D16-3 into (B-G) 
color difference signal output data D16-4 and (R-G) color 
difference signal output data D16-5. 
0098 8-bit (B-G) signals and (R-G) signals correspond 
ing to 16x16 pixel areas are input to the interpolation/LPF 
circuit 228 from the color difference signal generation 
circuit 226 to enable interpolation calculation at the inter 
polation/LPF circuit to obtain (B-G) signals and (R-G) 
signals in units of 5x5 pixel area blocks, the interpolation/ 
LPF circuit also performs low pass filtering processing to 
extract a low band signal and outputs the resulting (B-G) 
signals and (R-G) signals corresponding to the 12x12 pixel 
areas to Cb, Cr matrix portions of the matrix circuit 229. In 
addition, it outputs (B-G) signals and (R-G) signals corre 
sponding to 8x8 pixel areas to a Y matrix portion of the 
matrix circuit 229. 

0099. When the (R-G) data corresponding to a 5x5 pixel 
area block are as presented in FIG. 13, the interpolation 
calculation and the low pass filtering processing calculation 
described above are performed as expressed in the following 
formula (6). 
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0100 Here kc1-kc9, and Ktr-g each represents a coeffi 
cient 

0101. In general, when interpolation filtering and 
band-restriction LPF are implemented at the same time, 
the following restriction is imposed in regard to the 
filter coefficient. The explanation here is given in 
one-dimensional terms for purposes of simplification. 
Let us now consider a situation in which an actual 
sample point is present in N cycles among interpolated 
Sample points, e.g., a.a.b.b.a.a.b.b. . . . (a represents an 
actual sample point and b represents a sample point to 
be interpolated. In this example, an actual sample point 
is present in four cycles.) When the sample points are 
to be interpolated using an odd-number degree sym 
metrical digital filter of degree (2n+1) ((2n+1) is larger 
than N), since the sample points after the interpolation, 
too, must be uniform if the actual sample points are 
uniform, the following restrictions in regard to the filter 
coefficients are applied. 

0102. With C(k) representing the kth filter coefficient, the 
sums of coefficients in N sets of coefficients must be equal 
to one another, as expressed below. 

0.103 Here, i represents an integer equal to or greater 
than 0 which contains the filter coefficient equal to or 
less than 2n+1 and k represents an integer Smaller than 
in and equal to or greater than 0. 

0104. In the case of two-dimensional processing, filters to 
which similar restrictions applied may be multiplied 
together in the horizontal direction and the vertical direction 
to constitute a two-dimensional filter. Since sample points 
are interpolated over 2-pixel cycles, as illustrated in FIGS. 
5 and 13 in this embodiment, N=2 and the sum of filter 
coefficients in an even-number degree and the sum of filter 
coefficients in an odd-number degree must be equal to each 
other. Namely, 

0105. When a degree 5xdegree 5 symmetrical type filter 
as expressed in formula (6) above is employed in two 
dimensional processing, 

kc6+2xkc8 

0106 Now, an explanation is given on interpolation/LPF 
processing on (R-G) signals as an example in reference to 
FIG. 14. For the (R-G) signals in input data D16 corre 
sponding to 16x16 pixel areas, (R-G) data D5 corresponding 
to a 5x5 pixel area block (line 3, row 3-line 7, row 7) are 
multiplied with interpolation/LPF filter coefficients to cal 
culate (R-G) data representing the central area (at line 5, row 
5), and these (R-G) data are used as a substitute for data in 
output data D12 corresponding to a 12x12 pixel area block. 
By performing this processing repeatedly, the interpolation/ 
LPF processing is performed on all the pixel data corre 
sponding to the 12x12 pixel area block as far as the (R-G) 
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signals are concerned so that output data D12 are obtained. 
Similar processing is performed for the (B-G) signals, as 
well, to generate output data corresponding to the 12x12 
pixel area block. 
0107 The matrix circuit 229 is constituted of the Y 
matrix portion, the Cb matrix portion and the Cr matrix 
portion. The Y matrix portion, to which (B-G) signals and 
(R-G) signals corresponding to the 8x8 pixel area block are 
input from the interpolation/LPF circuit 228 and G signals 
corresponding to the 8x8 pixel area block are input from the 
low pass filter 225, generates brightness signals Y1 each 
having a low frequency component corresponding to an 8x8 
pixel area through the following formula (7). 

0108) Here, Mkg, Mkr1 and Mkb1 each represents a 
matrix coefficient. 

0.109 The Cb matrix portion and the Cr matrix portion, to 
which (B-G) signals and (R-G) signals corresponding to the 
12x12 pixel area block are respectively input from the 
interpolation/LPF circuit 228, generate Cb signals and Cr 
signals corresponding to the 12x12 pixel area block through 
the following formulae (8) and (9). 

0110. Here, Mkr2, Mkr3, Mkb2 and Mkb3 each rep 
resents a matrix coefficient. 

0111. The adder 230 adds together the brightness signal 
Y1 with the low frequency component corresponding to one 
of the 8x8 pixel areas output by the matrix circuit 229 and 
a profile extraction signal Y2 with the high frequency 
component corresponding to the 8x8 pixel areas output by 
the gain circuit 224. The profile extraction signal Y2 output 
by the gain circuit 224 is obtained by extracting only the 
high-frequency component in the G signal in a 16x16 pixel 
area having undergone the G interpolation, i.e., by extracting 
the profile. As a result, by adding the brightness signal Y1 
calculated through the formula (7) and the profile extraction 
signal Y2 calculated at the gain circuit 224, at the adder 230, 
the brightness/profile extraction signals Y (Y1+Y2) for the 
entire image are calculated. The results of the addition are 
stored in the buffer memory 30. 
0.112. The median circuit 233, to which Cb signals and Cr 
signals corresponding to 12x12 pixel areas output by the 
matrix circuit 229 are input, engages in median processing 
which is performed by using 9 points, i.e. 3x3 pixels 
contained in the 5x5 pixel area block to output Cr signals 
and Cb signals corresponding to 8x8 pixels. 
0113. In the median processing in this embodiment, 
median filtering processing is performed on 9 Sets of data 
(indicated by X) corresponding to 3x3 pixels and contained 
in data D3-5 corresponding to the 5x5 pixel areas (line 5, 
row 5-line 9, row 9) in the 12x12 pixel data D12 (indicated 
by the black dots) as illustrated in FIG. 15. Namely, the 9 
sets of data are sorted in ascending order or descending order 
and the central value is used as median processing data. 
Then, the median processing data thus obtained are used as 
a substitute for data corresponding to line 7, row 7 in the 
output data D8 corresponding to 8x8 pixels. By performing 
this arithmetic operation repeatedly, output data D8 corre 
sponding to the 8x8 pixels are generated for both the Cb 
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signals and the Cr signals. The output data D8 with the Cb 
signals and the Cr signals are stored in the buffer memory 
3O. 

0114. The JPEG compression circuit 33 repeats the pro 
cess in which a single unit of YCrCb signals formatted to 
correspond to the 8x8 pixels to facilitate the JPEG com 
pression method based upon the Y signals corresponding to 
16x8 pixels generated by the adder circuit 230 and the Cr 
signals and the Cb signals corresponding to the 8x8 pixels 
generated by the median circuit 232 is extracted from input 
data corresponding to each 20x20 pixel area block input to 
the block processing circuit 20 and the extracted data are 
compressed through the procedure in the known art, until the 
entire image is compressed. The compressed image data are 
Stored in the PC card 34 via the CPU 21. 

0115 The operation of the electronic still camera struc 
tured as described above is now explained. When the 
half-press switch 22 is operated, the focal point detection 
device 36 detects the focal adjustment status for each focal 
point detection area in step S20A. If it is decided in step 
S20B that the full-press switch 23 has been operated, the 
quick return mirror Swings upward, and the program that 
implements the photographing sequence in FIG. 16 is 
executed. In step S21, each pixel at the CCD 26 stores a 
light-reception signal and when the storage is completed, the 
electrical charges stored at all the pixels are sequentially 
read out. In step S22, the image data that have been read out 
undergo the processing performed at the analog signal 
processing circuit 27 and then are converted to digital image 
data at the A/D conversion circuit 28 to be input to the image 
processing circuit 29. Then, the operation proceeds to step 
S23 in which processing Such as white balance adjustment, 
gamma gradation control and JPEG formatting processing is 
performed at the image processing circuit 29. When the 
image processing is completed, the operation proceeds to 
step S24 to temporarily store the image data having under 
gone the image processing in the buffer memory 30. In step 
S25, the image data are read from the buffer memory 30 and 
the data are compressed at the JPEG compression circuit 33. 
In step S26, the compressed image data are stored in the PC 
card 34. 

0116. The functions and advantages achieved through 
this embodiment are explained in further detail. 

0117 (1) The line processing circuit 100 illustrated in 
FIG. 3 performs the signal processing that can be imple 
mented in units of individual pixels and in units of individual 
lines. Namely, the line processing circuit 100 performs 
output processing for data in pixel sequence in units of lines 
in correspondence to the data output by the CCD 26. Then, 
the data having undergone the line processing are tempo 
rarily stored in the buffer memory 30, and the subsequent 
signal processing is performed at the block processing 
circuit 200 in units of individual nxm (n,m=20, 16, 12, 18) 
pixel blocks. Thus, the line buffer does not need to become 
large even in a high image quality electronic still camera 
having more than 2 million pixels. In other words, unlike in 
this embodiment, if signal processing is not performed in 
units of blocks, buffer memories BM1-BM4 each corre 
sponding to four lines, will be required for the G interpo 
lation processing, the BPF processing, the interpolation/LPF 
processing and the median processing circuit, as illustrated 
in FIG. 17, which will obviously result in an increase in the 
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circuit scale. When the processing is realized in hardware, a 
reduction in size and cost are realized. Since line processing 
instead of block processing is implemented to perform 
pipeline arithmetic operation which is executed in units of 
individual pixels and in units of individual lines, the pipeline 
arithmetic operation can be performed quickly, as in the 
prior art. 
0118 (2) Since RF-gain for white balance fine adjustment 
and BF-gain for white balance fine adjustment are calculated 
as expressed in formulae (1) and (2) based upon an image 
having undergone white balance adjustment performed 
using predetermined white balance adjustment coefficients 
R gains and B gains and white balance fine adjustment is 
performed on image data having undergone white balance 
adjustment using the RF-gains and BF-gains, the occurrence 
of color-casted image can be prevented even if defective 
adjustment of the predetermined white balance adjustment 
coefficients occurs. 

0119 (3) Since the white balance fine adjustment coef 
ficients are calculated using an image data in one area 
selected from the preset plurality of focal point detection 
areas in each of which each subject presents, white balance 
fine adjustment for the main Subject is enabled. In addition, 
even if defective white balance adjustment occurs due to an 
aberration of the lens at the periphery of the photographic 
image plane, the white balance fine adjustment can be 
implemented based upon image data containing the area So 
that any occurrence of color-casted image can be prevented. 
0120 (4) Since the interpolation/LPF circuit 228 per 
forms interpolation calculation for (B-G) signals and (R-G) 
signals and also performs low pass filtering processing to 
extract the low frequency components at the same time, the 
length of time required for the processing is reduced com 
pared to a method in which signals are processed in the order 
of the interpolation processing, the matrix processing and 
the LPF processing to suppress false colors and color moire. 
In addition, it is possible to do without hardware and, since 
the total frequency response can be controlled in one pro 
cessing, ease of control is achieved. 
0121 (5) Since the median processing is performed on 
the Cr image data and the Cb image data corresponding to 
8x8 pixels before performing JPEG compression, false 
colors and color moire can be Suppressed more effectively 
within a shorter period of time compared to a method in the 
prior art in which false colors and color moire are Suppressed 
entirely through low pass filtering. In addition, when gen 
erating Cr and Cb signals corresponding to 8x8 pixels 
through the JPEG compression format processing, median 
processing is performed on nine sets of data corresponding 
to 3x3 pixels at alternate positions in the horizontal direction 
and the vertical direction extracted from the 5x5 pixel area 
block for both the Cb signals and Cr signals, in the 12x12 
pixel data having undergone the interpolation/LPF process 
ing and the matrix processing. Therefore, the length of time 
required for the median processing can be reduced compared 
to the length of time required when performing median 
processing on all the 25 sets of data corresponding to 5x5 
pixels. 

0122) While the explanation has been given on an elec 
tronic still camera in reference to the embodiments above, 
the line processing circuit 100 or the block processing circuit 
200 may be realized in the form of software by storing an 
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image processing program in a storage medium such as a CD 
ROM or a floppy disk which can be utilized when perform 
ing image processing on a personal computer. In this case, 
image data that have undergone image-capture at the CCD 
and digitization should be stored in a large-capacity image 
data storage medium, and with this storage medium set in a 
personal computer to take in the image data, the line 
processing or the block processing described earlier should 
be performed using the image processing program. For 
instance, the output data from the black level circuit 105 in 
FIG.3 may be stored as raw data at the PC card 34 so that 
image processing can be performed on the raw data by 
setting the PC card 34 in the personal computer. 

0123 FIG. 18 is a block diagram illustrating a configu 
ration for using a personal computer to perform image 
processing as described above and to store the data in a 
storage device. Raw data of an image which has been 
captured in advance (output data from the black level circuit 
105, for instance) are taken into a hard disk device 92 via an 
I/F circuit 91. In addition, a program for implementing the 
image processing described above via the I/F circuit 91 is 
stored in the hard disk device 92. The program may be stored 
in any of a variety of storage media, and by setting Such a 
storage medium in a driver (not shown), the program is 
taken into the hard disk device 92. Alternatively, by con 
necting the hard disk device 92 or a personal computer 93 to 
the internet via the I/F circuit 91, a program may be 
downloaded via the internet. 

0.124 Image processing as described above is performed 
by the personal computer 93 in FIG. 18 so that the image can 
be displayed on a monitor 94 or can be printed out by a 
printer 95. Compressed image data are stored in the hard 
disk device 92. 

0.125 When performing image processing on a personal 
computer as described above, the program should be struc 
tured so that if the image data stored in the image data 
storage medium have already undergone white balance 
adjustment, only white balance fine adjustment processing is 
to be performed. In this case, information in regard to the 
focal point detection area utilized for the focus matching 
operation of the taking lens among the preset plurality of 
focal point detection areas should be also stored in the image 
data storage medium, so that the information can be utilized 
when selecting data corresponding to an image area related 
to the focal point detection area during the image processing 
performed on the personal computer. If, on the other hand, 
the image data stored in the image data storage medium have 
not yet undergone white balance adjustment, the program 
should be structured so that both the white balance adjust 
ment processing and the white balance fine adjustment 
processing are implemented. In this case, the image-captur 
ing data from the CCD, the color temperature information 
with respect to the subject detected at the white balance 
sensor 86 (35A) and the information with respect to the focal 
point detection area described above should also be stored in 
the image data storage medium so that the white balance 
adjustment processing and the white balance fine adjustment 
processing can be performed based upon these data. 

0126 The invention further includes, as another aspect, 
the control program (described above) that can be executed 
by the controller (e.g., a computer) to control the image 
processing apparatus as described above. The control pro 
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gram can be implemented in an application specific inte 
grated circuit (ASIC). Alternatively, the control program can 
be transmitted by a carrier wave over a communications 
network such as, for example, the World WideWeb, and/or 
transmitted in a wireless fashion, for example, by radio 
waves or by infrared waves. The control program can also be 
transmitted by a carrier wave from a remote storage facility 
to a local control unit. In Such an arrangement, the local 
control unit interacts with the remote storage facility to 
transfer all or part of the program, as needed, for execution 
by the local unit. Accordingly, or alternatively, the control 
program can be fixed in a computer-readable recording 
medium such as, for example, a CD-ROM, a computer hard 
drive, RAM, or other types of memories that are readily 
removable or intended to remain fixed within the computer. 
0127. It is to be noted that while the explanation has been 
given above in reference to a single lens reflex electronic 
still camera, the present invention may be adopted in an 
electronic still camera which does not allow lens exchange 
or in a digital video camera that is capable of taking in 
dynamic images as well. In addition, while the explanation 
has been given above on an example adopting the JPEG 
compression method, the present invention may be adopted 
when other compression methods are used. The other com 
pression methods referred to here include compression 
achieved through the TIFF method, compression achieved 
through the Fractal method and compression achieved 
through the MPEG method. It is to be noted that the format 
processing as mentioned in this specification is not restricted 
to the format processing performed prior to the various types 
of compression processing described above, and may 
include non-compression TIFF format processing as well. 

0128. The circuit structures in the embodiments 
explained above merely represent examples and the circuit 
structure may assume the following modes, for instance. 
0.129 (1) In reference to the G interpolation processing, 
the BPF processing, the LPF processing and the interpola 
tion/LPF processing performed by the block processing 
circuit 200, the explanation has been given on the assump 
tion that image processing is performed in units of indi 
vidual blocks each constituted of 20x20, 16x16, 12x12 or 
8x8 pixel areas. However, in the various types of processing, 
the image processing only needs to be performed in units of 
5x5 image data blocks. 

0.130 (2) While the closest focal point detection area 
among a plurality of focal point detection areas is automati 
cally selected to calculate the gains RF-gain and BF-gain for 
white balance fine adjustment, the algorithm used for this 
selection process is not restricted to this example. Further 
more, the photographer may manually select one focal point 
detection area among the five focal point detection areas. In 
addition, white balance fine adjustment coefficients may be 
calculated using image data for a specific area with an area 
corresponding to a photometric area selected from a plural 
ity of photometric areas located at its center. Moreover, an 
area may be specified using a touch sensor on, for instance, 
a monitor Screen, so that white balance fine adjustment 
coefficients is are calculated for the image data within a 
specific area defined based upon the image data within the 
specified area to perform white balance fine adjustment 
using the white balance fine adjustment coefficients on the 
next image data sampled. 
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0131. In the electronic still camera described above, two 
types of data assuming different formats, i.e., irreversible 
compressed data obtained through JPEG or the like that have 
undergone a series of image processing and raw data output 
by the image-capturing device, can be recorded. The raw 
data are constituted of the 8-bit RGB data transmitted from 
a stage preceding the gamma control circuit 106 in FIG. 3, 
e.g., the white balance circuit 104 or the black level circuit 
105, to the buffer memory 30. The irreversible compressed 
data are obtained by compressing the raw data through the 
JPEG method by using the brightness Y data, the color 
difference Cr. Cb data output by the block processing circuit 
2OO. 

0132 FIG. 19 is a structural block diagram of an elec 
tronic camera 310 that is capable of recording data in the two 
different data formats described above in another embodi 
ment. In FIG. 19, a taking lens 91 is mounted at the 
electronic camera 310. A light-receiving surface of an 
image-capturing device 311 is placed in the image space of 
the taking lens 91. A timing generator 312 Supplies a control 
pulse for controlling the storage, the discharge, the read and 
the like of the electronic charges to the image-capturing 
device 311. 

0.133 Image data output by the image-capturing device 
311 are input to an image signal processor 314 via an A/D 
conversion unit 313. The timing generator 312 supplies the 
A/D conversion unit 313 and the image signal processor 314 
with an operation clock (OA. 
0134) The functions of the image signal processor 314 are 
achieved by adopting a configuration constituted of a signal 
level correction unit 315, a white balance adjustment unit 
316, a gamma control unit 317, a color interpolation unit 
318, a color difference conversion unit 319, a JPEG com 
pression unit 20 and a mode control unit 21. 
0135 Image data output by the image signal processor 
314 are input to a CPU 322. The CPU 322 transmits setting 
information for the operation mode to the mode control unit 
321 in the image signal processor 314 and also supplies the 
image signal processor 314 with two operation clocks OB 
and ØC. 

0136 An image memory 323 for temporarily storing 
image data is provided in the electronic camera 310. The 
image signal processor 314 and the CPU 322 access the 
image memory 323 via their own separate data buses. A 
monitor 325 for displaying monitor images which is con 
nected to the CPU 322 via a monitor display circuit 24 is 
provided at the electronic camera 310. 
0137) The electronic camera 310 is provided with a card 
interface 326 connected to the CPU 322, which is detachably 
mounted with a memory card 327, a data terminal 329 
through which data are exchanged with an external appara 
tus, an interface 328 that connects the data terminal 329 to 
the CPU 322 and an operating member 330 that includes a 
mode setting button through which various Switch outputs 
are input to the CPU 322. Information indicating whether or 
not raw data are required is input through the mode setting 
button 330. If raw data are not required, a fast mode, which 
is to be detailed later, is set, whereas if raw data are required, 
an original image mode is set. In the fast mode, JPEG 
compressed data are recorded, and in the original image 
mode, raw data are output as well as recording the JPEG 
compressed data. 
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(Operation in Fast Mode) 
0.138. The following is an explanation of the operation 
performed by the electronic camera 310 in the fast mode. 

0.139. The user selects whether or not raw data are 
required by operating the mode setting button 330. The 
information thus set is transmitted to the mode control unit 
321 via the CPU 322. 

0140) If the user operation indicates that no raw data are 
required, the mode control unit 321 selects the signal path 
corresponding to the fast mode for the image signal proces 
sor 314. FIG. 20 schematically illustrates the fast mode 
signal path. As illustrated in FIG. 20, the mode control unit 
321 connects the A/D conversion unit 313, the signal level 
correction unit 315, the white balance adjustment unit 316 
and the gamma control unit 317 So as to form a pipeline. 
Then, the mode control unit 321 supplies the operation clock 
OA from the timing generator 312 to the signal level 
correction unit 315, the white balance adjustment unit 316 
and the gamma control unit 317 to set these processing units 
to engage in synchronous operations. 

0.141. When image data are output by the image-captur 
ing device 311, the image data undergo linear quantization 
at the A/D conversion unit 313 to be converted to 12-16-bit 
digitized image data. The digitized image data undergo 
clamp correction and gain control at the signal level correc 
tion unit 315, then undergo white balance adjustment at the 
white balance adjustment unit 316 and are sequentially 
output in units of single lines to the gamma control unit 317. 
The gamma control unit 317 performs gamma control on the 
image data and also outputs data achieved by reducing the 
number of quantization bits of the image data to approxi 
mately 8 bits. 
0142. The sequence of signal processing operations per 
formed up to this point is identical to that performed by the 
line processing circuit 100 in FIG. 3, and is executed in real 
time in units of individual pixels for each line in synchro 
nization with the operation clock (OOA supplied by the 
timing generator 312. The output from the gamma control 
unit 317 (non-linear processed data of approximately 8 bits) 
is temporarily stored in a storage area 323A in the image 
memory 323. At this time, the mode control unit 321 
allocates a “raw data storage area 323C, which is used in 
the original image mode to be detailed later, as part of the 
storage area 323A to increase the storage capacity of the 
storage area 323A. As a result, it becomes possible to hold 
image data corresponding to a plurality of frames that are 
undergoing the processing in retreat in the storage area 
323A. Through this image data retreat operation, the elec 
tronic camera 310 is able to start signal processing of the 
next frame without having to wait for the signal processing 
to be completed. 

0.143. The color interpolation unit 318 reads out the 
image data from the storage area 323A in units of predeter 
mined blocks to execute color interpolation processing on 
the image data through local pixel calculation and to calcu 
late the three color components, i.e., R, G and B for each of 
the pixels. The color difference conversion unit 319 sequen 
tially converts the R, G and B components to color differ 
ence data constituted of a brightness Y and color differences 
Cr and Cb. The processing performed by the color interpo 
lation unit 318 and the color difference conversion unit 319 
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is identical to that performed by the block processing circuit 
200 in FIG. 4 and is executed in conformance to the 
operation clock (OB supplied by the CPU 322. 
0144. The color difference data (Y. Cb, Cr) resulting from 
the conversion described above are temporarily stored in a 
storage area 323B in the image memory 323. In order to 
preview the captured image at this point, the monitor display 
circuit 324 reads out the color difference data (Y. Cb, Cr) in 
the storage area 323B via the CPU 322 and displays the 
captured image on the monitor 325. 
0145 The JPEG compression unit 320 reads out the color 
difference data (Y. Cb, Cr) from the storage area 323B and 
executes irreversible image compression (DCT conversion, 
quantization coding) in Synchronization with the operation 
clock OB. The image data resulting from the irreversible 
compression are recorded in the memory card 327 via the 
CPU 322 and the card interface 326. 

0146) Depending upon the compression rate setting, the 
CPU 322 may directly read out the color difference data (Y. 
Cb, Cr) from the storage area 323B to record them in the 
memory card 327 via the card interface 326. 
0147 The processing in the fast mode is completed when 
the operation described above ends. 
(Operation in Original Image Mode) 
0148 If, on the other hand, the user operation indicates 
that raw data are required via the mode setting button 330, 
the mode control unit 321 selects the signal path correspond 
ing to the original image mode for the image signal proces 
sor 314. FIG. 21 schematically illustrates the original image 
mode signal path. 
0149. As shown in FIG. 21, the mode control unit 321 
sets the signal path so that the output from the white balance 
adjustment unit 316 is provided to the gamma control unit 
317 via the image memory 323. Then, the mode control unit 
321 supplies the signal level correction unit 315 and the 
white balance adjustment unit 316 with the operation clock 
OA from the timing generator 312. In addition, the mode 
control unit 321 switches the operation clock for the gamma 
control unit 317 to the operation clock OC, which is faster 
than the operation clock (OA. 
0150. When image data are output by the image-captur 
ing device 311, the image data undergo linear quantization 
at the A/D conversion unit 313 to be converted to 12~16-bit 
digitized image data. The digitized image data sequentially 
undergo processing at the signal level correction unit 315 
and the white balance adjustment unit 316, and then are 
temporarily stored in the storage area 323C in the image 
memory 323 as approximately 12-16-bit raw data. The 
gamma control unit 317 performs gamma control while 
reading out the raw data from the storage area 323C in 
synchronization with the fast operation clock OC and out 
puts the processed data as non-linear processed data of 
approximately 8 bits. 
0151. The approximately 8-bit non-linear processed data 
are temporarily stored in the storage area 323A in the image 
memory 323. The color interpolation unit 318 reads out the 
image data from the storage area 323A in units of predeter 
mined blocks to execute interpolation processing through 
local pixel calculation, and to calculate the three color 
components, i.e., R, G and B, for each pixel. The color 
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difference conversion unit 319 sequentially converts the R. 
G and B components to color difference data, which is 
constituted of a brightness Y and color differences Cr and 
Cb. 

0152 The color difference data (Y. Cb, Cr) resulting from 
the conversion described above are temporarily stored in the 
storage area 323B in the image memory 323. The JPEG 
compression unit 20 executes image compression (DCT 
conversion, quantization, coding) in Synchronization with 
the operation clock OB while reading out the color differ 
ence data (Y. Cb, Cr) as necessary from the storage area 
323B. The image data achieved through the irreversible 
compression are then recorded in the memory card 327 via 
the CPU 322 and the card interface 326. 

0153. It is to be noted that depending upon the compres 
sion rate setting, the CPU 322 may directly read out the color 
difference data (Y. Cb, Cr) from the storage area 323B to 
record the color difference data in the memory card 327 via 
the card interface 326. 

0154) The raw data remain intact in the storage area 
323C. The CPU 322 reads out the raw data and outputs the 
raw data thus read out through the data terminal 329 via the 
interface 328. As a result, the raw data are transferred and 
stored into an external storage medium or the like connected 
to the data terminal 329. 

0.155. When the processing described above ends, the 
operation in the original image mode is completed. 
0.156. As explained above, in this embodiment, the mode 
control unit 321 dynamically selects the signal path within 
the image signal processor 314. As a result, the raw data are 
stored in the storage area 323C in the original image mode 
so that they can be utilized later. 
0157. In the fast mode, on the other hand, the higher 
speed in the signal processing is achieved synergistically 
through the two high-speed functions described below. 
(1) Raw data read/write at the image memory 323 is omitted. 
0158 (2) The sequence of signal processing operations 
(image-capturing device 311->A/D conversion unit 313 
>signal level correction unit 315->white balance adjustment 
unit 316->gamma control unit 317->storage area 323A) is 
implemented in real time in Synchronization with the opera 
tion clock (OA. 

0159. Thus, it is possible to nearly complete the signal 
processing up to the gamma control in the fast mode within 
the period of time required in the original image mode to 
store the raw data in the image memory 323. 
0.160 In the embodiment, the storage area 323C in an 
idling state is effectively utilized as part of the storage area 
323A in the fast mode. As a result, it becomes possible to 
utilize the storage area 323A with a larger capacity as a 
retreat area during signal processing so that the photograph 
ing enabling intervals in the fast mode (in particular, during 
continuous photographing) can be greatly reduced. 

0.161 In addition, when the mode control unit 321 selects 
the signal path for the original image mode, it also Switches 
the operation clock of the gamma control unit 317 from the 
operation clock OA to the faster operation clock OC. Thus, 
the length of time required for gamma control processing is 
also minimized in the original image mode. 
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0162 While an explanation is given above in reference to 
the embodiment on an example in which raw data are output 
to the outside in the original image mode, the present 
invention is not limited to this example. For instance, the 
CPU 322 may store raw data, either in the original state or 
in a reversibly compressed state, in a recording medium Such 
as a PC card mounted at the electronic camera. 

0163. In addition, in the embodiment explained above, 
the storage area 323C in an idling state is effectively utilized 
as part of the storage area 323A in the fast mode so that the 
storage area 323A can be used as a buffer area for non-linear 
processed data of approximately 8 bits. However, the present 
invention is not limited to this example. In general, the 
storage area 323C, which is left in an idling state in the fast 
mode, may be utilized as a retreat area for image data 
undergoing processing, e.g., compressed image data yet to 
be recorded in the memory card and image data in the 
process of being compressed. When Such a structure is 
adopted, too, a photographing operation for the next frame 
can be started without having to wait for the completion of 
the image data processing. 
0164. Furthermore, while the output from the white bal 
ance adjustment unit 316 is recorded in the area 323A of the 
image memory 323 as raw data in the original image mode 
in the embodiment described above, the present invention is 
not limited to this example. As a general rule, as long as 
image data have not undergone any irreversible signal 
processing Such as a reduction of the number of quantization 
bits, gradation conversion and pixel thinning, they can be 
used as raw data faithful to the original image. Conse 
quently, an output from the A/D conversion unit 313, an 
output from the signal level correction unit 315, a signal 
manifesting immediately after black level correction or the 
like may be recorded in the image memory 323 as raw data, 
instead. 

0165 Moreover, while the raw data are extracted from 
the stage preceding the gamma control unit 317, which 
performs irreversible gradation conversion in the embodi 
ment, the present invention is not limited to this example. 
For instance, if the electronic camera is provided with a 
signal processing unit that engages in irreversible pixel 
thinning, raw data may be extracted from a stage preceding 
the signal processing unit. 
0166 The following advantages are achieved by adopt 
ing the embodiment. 
0167 (1) In the fast mode, output data from the gamma 
control unit 317, which is a non-reciprocal circuit, are first 
recorded in the image memory 323, whereas in the original 
image mode, output data from the WB adjustment unit 316 
at the stage preceding the gamma control unit 317, which is 
a non-reciprocal circuit, are temporarily recorded in the 
image memory 323. In other words, through the control 
implemented by the mode control unit 321, the data path is 
dynamically Switched. As a result, the length of signal 
processing time is reduced in the fast mode while reliable 
utilization of raw data is achieved in the original image 
mode. 

0168 (2) The raw data storage area used in the original 
image mode is effectively utilized as a data retreat area in the 
fast mode. As a result, the data retreat area is Substantially 
enlarged to achieve a further reduction in the photographing 
enabling intervals in the fast mode. 
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0.169 (3) When the user specifies raw data utilization 
through an operation of the mode setting button 330, the 
original mode is selected, whereas the fast mode is selected 
if the user does not specify raw data utilization. Thus, correct 
selection can be made between the fast mode and the 
original image mode in correspondence to whether or not the 
use of raw data is required. 
0170 (4) When the signal path for the original image 
mode is selected, the operation clock of the gamma control 
unit 317 is switched to a faster operation clock. Conse 
quently, a maximum speed in the signal processing is 
achieved in the original image mode, as well. 

What is claimed is: 
1. A digital camera comprising: 
an image-capturing device that captures a Subject image 

having passed through a taking lens and outputs image 
data; 

a white balance adjustment circuit that performs white 
balance adjustment on the image data output by said 
image-capturing device; 

a white balance fine adjustment coefficient calculation 
circuit that calculates white balance fine adjustment 
coefficients based upon image data having undergone 
white balance adjustment output by said white balance 
adjustment circuit; and 

a white balance fine adjustment circuit that performs 
white balance fine adjustment on the image data having 
undergone the white balance adjustment output by said 
white balance adjustment circuit using said white bal 
ance fine adjustment coefficients. 

2. A digital camera according to claim 1, wherein: 

said white balance fine adjustment coefficient calculation 
circuit calculates average values of R, B and G signals 
in the image data having undergone white balance 
adjustment and calculates white balance fine adjust 
ment coefficients based upon average values. 

3. A digital camera according to claim 1, wherein: 

said white balance fine adjustment coefficient calculation 
circuit calculates histograms of brightness levels of R, 
B and G signals in the image data having undergone 
white balance adjustment and calculates white balance 
fine adjustment coefficients based upon the histograms. 

4. A storage medium for image processing having a 
program stored therein that executes: 

white balance adjustment processing in which white bal 
ance adjustment is performed on image data of an 
image captured at an image-capturing device; 

white balance fine adjustment coefficient calculation pro 
cessing in which white balance fine adjustment coef 
ficients are calculated using image data having under 
gone white balance adjustment through said white 
balance adjustment processing; and 

white balance fine adjustment processing in which white 
balance fine adjustment is performed on image data 
having undergone white balance adjustment using said 
white balance fine adjustment coefficients. 
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5. A storage medium for image processing according to 
claim 4, wherein: 

in said white balance fine adjustment coefficient calcula 
tion processing, average values of R and B signals in 
the image data having undergone white balance adjust 
ment are calculated and white balance fine adjustment 
coefficients are calculated based upon the average 
values. 

6. A storage medium for image processing according to 
claim 4, wherein: 

in said white balance fine adjustment coefficient calcula 
tion processing, histograms of brightness levels of R, B 
and G signals in the image data having undergone white 
balance adjustment are calculated and white balance 
fine adjustment coefficients are calculated based upon 
the histograms. 

7. A digital camera comprising: 

an image-capturing device that captures a Subject image 
having passed through a taking lens and outputs image 
data; 

a white balance adjustment circuit that performs white 
balance adjustment on the image data output by said 
image-capturing device; 

an image area selection apparatus that selects one image 
area from a preset plurality of image areas; 

a white balance fine adjustment coefficient calculation 
circuit that calculates white balance fine adjustment 
coefficients based upon image data within an area set in 
relation to an image area selected by said image area 
Selection apparatus, in image data having undergone 
white balance adjustment output by said white balance 
adjustment circuit; and 

a white balance fine adjustment circuit that performs 
white balance fine adjustment using said white balance 
fine adjustment coefficients calculated at said white 
balance fine adjustment coefficient calculation circuit. 

8. A digital camera according to claim 7, further com 
prising: 

a focal point detection device that detects focal adjust 
ment statuses relative to various Subjects in a preset 
plurality of focal white detection areas; and 

a focal point detection area selection apparatus that selects 
one of said plurality of focal point detection areas based 
upon the focal adjustment statuses, wherein: 

said image area selection apparatus selects image data in 
an image area set in relation to the focal point detection 
area selected by said focal point detection area selec 
tion apparatus. 

9. A digital camera according to claim 7, wherein: 

said white balance fine adjustment coefficient calculation 
circuit calculates average values of R, G and B signals 
in data in an image area selected by said image area 
Selection apparatus after the white balance adjustment 
and calculates white balance fine adjustment coeffi 
cients based upon the average values. 
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10. A digital camera according to claim 7, wherein: 

said white balance fine adjustment coefficient calculation 
circuit calculates histograms of brightness levels of R, 
G and B signals in data in an image area selected by 
said image area selection apparatus after the white 
balance adjustment and calculates white balance fine 
adjustment coefficients based upon the histograms. 

11. A storage medium for image processing having a 
program stored therein that executes: 

white balance adjustment processing in which white bal 
ance adjustment is performed on image data of an 
image captured at an image-capturing device; 

image area selection processing in which an image area is 
Selected from a preset plurality of image areas; 

white balance fine adjustment coefficient calculation pro 
cessing in which white balance fine adjustment coef 
ficients are calculated using image data within an area 
set in relation to the image area selected through said 
image area selection processing; and 

white balance fine adjustment processing in which white 
balance fine adjustment is performed on image data 
having undergone white balance adjustment using 
white balance fine adjustment coefficients. 

12. A storage medium for image processing according to 
claim 11, wherein: 

in said image area selection processing, information 
related to a focal point detection area from which a 
focal adjustment status used for a focus matching 
operation at a taking lens has been detected among a 
preset plurality of focal point detection areas is used as 
a basis for selecting an image area related to said focal 
point detection area. 

13. A storage medium for image processing according to 
claim 11, wherein: 

in said white balance fine adjustment coefficient calcula 
tion processing, average values of R, G and B signals 
in image data in an image area selected through said 
image area selection processing after the white balance 
adjustment are calculated and white balance fine adjust 
ment coefficients are calculated based upon the average 
values. 

14. A storage medium for image processing according to 
claim 11, wherein: 

in said white balance fine adjustment coefficient calcula 
tion processing, histograms of brightness levels of R, G 
and B signals in image data in an image area selected 
through said image area selection processing after the 
white balance adjustment are calculated and white 
balance fine adjustment coefficients are calculated 
based upon the histograms. 

15. A carrier wave encoded to transmit a control program 
for white balance adjustment on image data, the control 
program including instructions for: 

white balance adjustment processing in which white bal 
ance adjustment is performed on image data of an 
image captured at an image-capturing device; 
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image area selection processing in which an image area is 
Selected from a preset plurality of image areas: 

white balance fine adjustment coefficient calculation pro 
cessing in which white balance fine adjustment coef 
ficients are calculated using image data within an area 
set in relation to the image area selected through said 
image area selection processing; and 

white balance fine adjustment processing in which white 
balance fine adjustment is performed on image data 
having undergone white balance adjustment using 
white balance fine adjustment coefficients. 

16. A carrier wave according to claim 15, wherein: 
in said image area selection processing, information 

related to a focal point detection area from which a 
focal adjustment status used for a focus matching 
operation at a taking lens has been detected among a 
preset plurality of focal point detection areas is used as 
a basis for selecting an image area related to said focal 
point detection area. 
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17. A carrier wave according to claim 15, wherein: 

in said white balance fine adjustment coefficient calcula 
tion processing, average values of R, G and B signals 
in image data in an image area selected through said 
image area selection processing after the white balance 
adjustment are calculated and white balance fine adjust 
ment coefficients are calculated based upon the average 
values. 

18. A carrier wave according to claim 15, wherein: 

in said white balance fine adjustment coefficient calcula 
tion processing, histograms of brightness levels of R, G 
and B signals in image data in an image area selected 
through said image area selection processing after the 
white balance adjustment are calculated and white 
balance fine adjustment coefficients are calculated 
based upon the histograms. 


