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IMAGE SENSING APPARATUS AND DEFECT
CORRECTION METHOD

FIELD OF THE INVENTION

[0001] This invention relates to an image sensing appara-
tus such as a digital still camera or digital video camera, a
defect correction method for correcting defects in such an
image sensing apparatus, a computer program for this
method and a computer-readable recording medium having
the program recorded thereon.

BACKGROUND OF THE INVENTION

[0002] An image sensing apparatus using a solid-state
image sensing device, such as a digital camera, now finds
use in a variety of applications. There are instances where an
image sensing device develops pixel failure, namely a
phenomenon in which failure occurs pixel by pixel during
the course of or after manufacture, resulting in output of
signal having an abnormal level. The number of pixels used
in solid-state image sensing devices is increasing year by
year and it is conceivable that this will be accompanied also
by an increase in the number of defective pixels.

[0003] In an image sensing device such as a CCD, if a
phenomenon of local sensitivity failure developed in a
semiconductor occurs during the course of or after manu-
facture among pixels arranged in two dimensions, output of
charge corresponding to a quantity of incoming light can not
be obtained. This causes a conspicuous white or black dot
unrelated to an object in a sensed image as so-called failure
pixel. As methods for correcting the white or black dot, a
method of replacing the pixel value of a failure pixel with
the pixel value of the adjoining pixel and a method of
interpolating the pixel value of a failure pixel with a median
or average of pixel values of the neighboring pixels have
been proposed as described in Japanese Patent Application
Laid-Open No. 10-42201, for instance.

[0004] Pixel failure involves a variety of characteristics. In
particular, with regard to defective pixels having a charac-
teristic such that the high level signal appears on all vertical
lines of the image sensing device, the display error that
occurs on the display screen of the image sensing device
owing to such failure is readily noticeable by the human eye
since the failure appears as a white line (called white defect).
Moreover, owing to the trouble that ensues when there is a
change in the level of the defect due to temperature or aging,
various correction schemes have been proposed heretofore
and display error has become inconspicuous owing to such
correction. For example, the specification of Japanese Patent
Application Laid-Open No. 07-067038 describes a correc-
tion method comprising averaging and deleting random
noise components by integrating (adding and averaging), on
a per-pixel basis, an output signal of an optical black pixel
in a vertical direction of a solid-state image sensing device,
detecting a fixed-pattern noise signal by line, and subtracting
the fixed-pattern noise from the output signal of an effective
pixel area of the solid-state image sensing device by line,
whereby it is possible to improve upon dark current com-
ponents, white lines and smear, etc., which are fixed-pattern
noise.

[0005] However, with the prior-art correction scheme of
the kind described in the specification of Japanese Patent
Application Laid-Open No. 10-42201, there are instances
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where the image after correction becomes discontinuous in
a case where a boundary between light and dark regions is
present in the vicinity of a defective pixel or in a case where
there is a sudden change in contrast in the vicinity of a
defective pixel.

[0006] Further, with the prior-art correction scheme of the
kind described in the specification of Japanese Patent Appli-
cation Laid-Open No. 07-067038, the result obtained by
adding and averaging the output signal of the optical black
pixel area is subtracted uniformly from the output signal of
the effective pixel area. As a result, though black-current
noise and white defects are corrected, there is a possibility
that noise will increase due to an effect of random noise, for
instance, present in an optical black image, where defects
are absent. Further, an overcorrection in which the signal is
subtracted excessively occurs in a case where the output
signal from an optical black pixel area or effective pixel area
saturates or in a case where, in the correction of a defective
pixel of a white defect having a characteristic in which the
noise appears on all vertical lines of the image sensing
device, the output of the vertical-line signal produced from
the defective pixel is non-uniform owing to the position of
the defective pixel. A problem which arises is that there is a
needless decline in image quality.

SUMMARY OF THE INVENTION

[0007] The present invention has been made in consider-
ation of the above-mentioned circumstances and has as its
object to prevent an increase in image degradation caused by
random noise put on an image where there is no defect,
thereby making it possible to correct defects in an appro-
priate manner.

[0008] According to the present invention, the foregoing
object is attained by providing an image sensing apparatus
comprising: a selection unit that selects from among vertical
lines of an image sensing device having an effective pixel
area and an optical black area a vertical line in the optical
black area corresponding to a vertical line in the effective
pixel area having a defect, on the basis of a determination
result of determining that a vertical line has a defect in the
effective pixel area; and a correction unit that corrects a
signal from the vertical line having the defect in the effective
pixel area corresponding to the vertical line in the optical
black area selected by the selection unit using a signal of the
vertical line in the optical black area selected by the selec-
tion unit.

[0009] According to the present invention, the foregoing
object is also attained by providing a defect correction
method for correcting a defect in an image sensing apparatus
that includes an image sensing device having an effective
pixel area and an optical black area, the method comprising:
selecting from among vertical lines of an image sensing
device a vertical line in the optical black area corresponding
to a vertical line in the effective pixel area having a defect,
on the basis of a determination result of determining that a
vertical line has a defect in the effective pixel area; an
correcting a signal from a vertical line having the defect in
the effective pixel area corresponding to the selected vertical
line in the optical black area using a signal of the vertical line
in the optical black area selected by the selection unit.

[0010] Other features and advantages of the present inven-
tion will be apparent from the following description taken in
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conjunction with the accompanying drawings, in which like
reference characters designate the same or similar parts
throughout the figures thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
embodiments of the invention and, together with the
description, serve to explain the principles of the invention.

[0012] FIG. 1 is a diagram illustrating the structure of an
image sensing apparatus according to first, second and third
embodiments of the present invention;

[0013] FIG. 2 is a diagram useful in describing the struc-
ture of an image sensing device according to the first
embodiment;

[0014] FIG. 3 is a diagram useful in describing the struc-
ture of a correction circuit according to the first embodi-
ment;

[0015] FIG. 4 is a flowchart for describing white-defect
correction processing according to the first embodiment;

[0016] FIG. 5 is a diagram illustrating an example of a
normal distribution regarding an average value of optical
black values on vertical lines;

[0017] FIG. 6 is a diagram useful in describing a method
of calculating a signal value produced by a white defect in
the first embodiment;

[0018] FIG. 7 is a diagram useful in describing the struc-
ture of a correction circuit according to a second embodi-
ment of the present invention;

[0019] FIG. 8 is a flowchart for describing white-defect
correction processing according to the second embodiment;

[0020] FIG. 9 is a diagram useful in describing horizontal
interpolation; and

[0021] FIG. 10 is a flowchart for describing white-defect
correction processing according to a third embodiment of
the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0022] Preferred embodiments of the present invention
will be described in detail in accordance with the accom-
panying drawings.

First Embodiment

[0023] FIG. 1 is a diagram illustrating the structure of an
image sensing apparatus having a correction circuit accord-
ing to a first embodiment of the present invention.

[0024] As shown in FIG. 1, light beam passed through an
optical block 202 which comprises an image sensing lens or
the like is brought to a photo-receiving surface of an image
sensing device 100. This causes photodiodes which form the
photo-receiving surface of the image sensing device 100 to
generate an image signal corresponding to an object image.
The image sensing device 100 is driven by a timing gen-
erator (TG) 209, and the image signal outputted from the
image sensing device 100 is inputted to the correlated
double sampling (CDS) circuit 203. Then the image signal
undergoes predetermined signal processes, such as reset
noise removal or the like, and sample and hold process by
the CDS circuit 203 in accordance with the timing signal
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determined by the TG 209, then is outputted to the A/D
converter 204. The A/D converter 204 performs A/D con-
version in accordance with the clock signal provided from
the TG 209. The image signal digitized by the A/D converter
204 is corrected in a correction circuit 205, then outputted.
The detailed structure of the correction circuit 205 will be
described later.

[0025] The output from the correction circuit 205 is input-
ted to a signal processing circuit 206, where processes, such
as color conversion, white balance correction, y correction,
and so on, are applied to the image signal. The processed
image signal is converted to a luminance signal and color
difference signals (YCrCb). The output from the signal
processing circuit 206 undergoes processes such as com-
pression in a recording circuit 207, thereafter is converted to
a signal of predetermined format, then recorded on a remov-
able recording medium 208. Further, the output from the
signal processing circuit 206 undergoes processes such as
size reduction, enlargement, superimposing, and so on, in
the display circuit, thereafter is converted to an analog signal
conforming to, for instance, NTSC standard, then displayed
on a display 211.

[0026] FIG. 2 is a diagram useful in describing the struc-
ture of an image sensing device 100. As shown in FIG. 2,
the image sensing device 100 is composed of pixels arrayed
two-dimensionally in row and column directions and is
formed to include an effective area (image area) 12 that is
sensitive to light and ineffective areas [referred to as “OB”
(Optical Black) areas below]ll and 13, which are not
sensitive to light, above and below the image area 12,
respectively.

[0027] Next, the detailed structure of the correction circuit
205 will be described.

[0028] The correction circuit 205 includes an OB value
calculating unit 101, a (standard deviationxct) calculation
unit 103, a selection unit 104, a correction value calculation
unit 105, a temporary memory 106, and a white defect
correction unit 107. The OB value calculating unit 100
calculates an average value of OB values for every vertical
line (vertical pixel group) in the OB area 11 at the top of the
image sensing device 100. The (standard deviationxa) cal-
culation unit 103 obtains a normal distribution regarding the
average value of the OB values for every vertical lines, and
calculates a value obtained by multiplying the standard
deviation by a. The selection unit 104 determines whether
each vertical line has a white defect based upon the average
value of OB values calculated by the OB value calculating
unit 101 and selects the vertical line or lines having white
defect or defects. The correction value calculation unit 105
calculates a correction value based on the OB values for
each vertical line determined by the selection unit 104 to
have white defect. The temporary memory 106 temporarily
stores the correction value calculated by the correction value
calculation unit 105. The white-defect correcting unit 107
performs a white-defect correction based on the correction
value stored in the temporary memory 106.

[0029] Processing for the white-defect correction will be
described with reference to the flowchart of FIG. 4. First, an
address x in the horizontal direction is initialized (x=0) at
step S401 and it is determined at step S402 whether the
horizontal address x lies within a horizontal area Width. If
the horizontal address x is outside this area Width, process-
ing according to this flowchart is exited.

[0030] TItis determined at step S403 whether a vertical line
at the horizontal address x has a white defect on the basis of



US 2005/0099505 Al

the information, stored in the temporary memory 106, of the
vertical line determined to have a white defect. If the vertical
line at the horizontal address x does not have a white defect,
then control proceeds to step S405 to increment x before
control returns to step S402.

[0031] Next, a method of detecting a vertical line with a
white defect, and storing information on the detected verti-
cal line in the temporary memory 106. First the average
value of OB values of every vertical line in the upper OB
area 11 is calculated by the OB value calculating unit 101 in
the manner indicated by the following equations:

[0032] R, G2 line:
OBAverage=(SumR+SumG2)/n
[0033] G1, B line:
OBAverage=(SumG1+SumB)/n

[0034] where SumG1, SumR, SumB and SumG2 repre-
sent results obtained by integrating OB values for respective
colors in the OB area in the vertical direction, and n
represents the number of vertical pixels of the OB area.

[0035] Next, the (standard deviationxcat) calculation unit
103 obtains a normal distribution with regard to the average
value of OB values of every vertical line and calculates
(standard deviationxc.). As shown in FIG. 5, the selection
unit 104 determines that a vertical line possessing an aver-
age value of OB values greater than [standard deviation |xo.
has a white defect. Then, information of the vertical line
determined to have a white defect is stored in the temporary
memory 106. It should be noted that the parameter o can be
set appropriately.

[0036] Processing for correcting a white defect is executed
at step S404 when the vertical line of the horizontal address
x is determined to have a white defect.

[0037] The white defect is corrected by reading from the
temporary memory 106 a signal value (excess signal value)
generated due to a white defect and calculated in the
correction value calculation unit 105, and subtracting the
read signal value from the signal value of each pixel
included in the vertical line having the white defect.

[0038] The method of calculating the signal value (excess
signal value) due to the white defect is as follows. First, the
OB values of the vertical line having the white defect and the
OB values of the vertical lines neighboring the above-
mentioned vertical line on both sides, the vertical lines being
in the upper OB area 11, are calculated by the correction
value calculation unit 105. In the example shown in FIG. 6,
the calculation equations are as indicated below. In FIG. 6,
the white defect is in the line constituted by R and G2 pixels,
though operation is similar in a case where the white defect
is in the line constituted by G1 and B pixels.

‘White-defect line: OBAveR__cent=SumR/n
OBAveG?2__cent=SumG?2/n

No-white-defect line left: OBAveR_left=SumR/n
OBAveG2_ left=SumG2/n

No-white-defect line right: OBAveR__right=SumR/n

OBAveG2_ right=SumG2/n
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[0039] Next, the signal value corresponding to the white
defect is calculated. The calculation equations are as fol-
lows:

Excess amount of R: OBAveR__cent—(OBAveR_left+
OBAveR__right)/2

Excess amount of G2: OBAveG2__cent—(OBAveG2__

left+OBAveG2__right)/2
[0040] As described above, by correcting a white defect by
subtracting a value corresponding to the white defect from
a signal value from an effective pixel area, it becomes
unnecessary to control the image sensing apparatus so as to
read a noise signal after accumulating charge for the same
period as a main image sensing operation while shielding the
image sensing device from light, and perform white-defect
correction by subtraction. Accordingly, it is possible to
obtain a high quality image without increasing a release time
lag. Further, since a vertical line having a white defect is
selected and the correction processing is performed on the
pixel values of the selected vertical line, no random noise is
put to signals of vertical lines which do not have white
defect. This prevents degradation of image quality due to
overcorrection.

Second Embodiment

[0041] According to the second embodiment, as shown in
FIG. 7 the correction circuit 205 comprises a white-defect
line saturation discriminator 108 for determining whether a
vertical line for which white defect has been discriminated
by the selection unit 104 has saturated and a horizontal
interpolation correction value calculation units. It should be
noted that components in FIG. 7 identical with those of the
first embodiment are designated by like reference characters
and need not be described again.

[0042] With the white-defect correction described above
in connection with the first embodiment, a correction cannot
be applied if a signal value from a pixel in a vertical line
having a white defect (such line is referred to as “white-
defect line” hereinafter) saturates. The reason for this is that
when a signal value reaches saturation value, clipping of the
signal value occurs and, as a consequence, the correct signal
value from the image sensing device 100 cannot be speci-
fied. In this embodiment, therefore, saturation of white-
defect line is discriminated and it is so arranged that a
correction can be made even in a case where a white-defect
line has saturated.

[0043] Processing for the white-defect correction will be
described with reference to the flowchart of FIG. 8. Pro-
cessing steps similar to those in the flowchart of FIG. 4 need
not be described in detail again. If white defect is found on
a certain vertical line after white defect determination is
carried out at step S403, the white-defect line saturation
discriminator 108 determines at step S801 whether the
white-defect line has saturated. A method of discriminating
white-defect line saturation includes obtaining a normal
distribution with regard to an average value of OB values of
each vertical line, as described above in the first embodi-
ment, and, if the average value of OB values on a vertical
line having a white defect takes on a value greater than a
preset threshold value, deciding that this white-defect line is
a saturated white-defect line. A value greater than the
threshold value [(standard deviation)xct] used in discrimi-
nating white-defect line is set as the threshold value used in
this determination of white-defect line saturation.
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[0044] If it is determined by white-defect line saturation
discrimination at step S801 that the white-defect line has
saturated, a correction value is calculated by the horizontal
interpolation correction value calculation unit 109, and the
calculated correction value is stored in a temporary memory
106, then a horizontal interpolation is carried out by a
white-defect correction unit 107 at step S802 from the signal
values of pixels in the vicinity of the white defect (see FIG.
9). Horizontal interpolation methods include a method of
simply taking the average of signal values of pixels on both
sides, and a method of considering correlation with the white
defect and weighting the signal values of the pixels on both
sides. For example, it will suffice to employ a conventional
method of the kind described in the above-mentioned speci-
fication of Japanese Patent Application Laid-Open No.
10-42201 and therefore the method need not be described in
detail here.

[0045] If it is found by the white-defect line saturation
discrimination at step S801 that the white defect line has not
saturated, then a white-defect correction is performed by the
white-defect correction unit 107 after obtaining a signal
component corresponding to the white defect (excess value)
by a correction value calculation unit 105 at step S803 using
the technique described in the first embodiment.

[0046] As described above, whether a white-defect line is
saturated or not is determined, and different correction
methods suitable for image sensing conditions are used for
a case where a white-defect line is saturated and for a case
where a white-defect line is not saturated. Accordingly, it is
possible to obtain an image of good quality.

Third Embodiment

[0047] The first and second embodiments have been
described with regard to a correction in a case where a signal
value produced by a white defect is added uniformly to
vertical lines. However, in case of exposure using a
mechanical shutter, a signal value produced by a white
defect is not a uniform value and, as a consequence, a white
defect starts being produced from the location of a defective
pixel in a vertical line.

[0048] Accordingly, the third embodiment will be
described with regard to a correction in a case where a signal
value produced due to a white defect is not a uniform value
throughout the vertical lines. It will be assumed that the
address (X,Y) of a defective pixel is known. As shown in
FIG. 10, the address (X,Y) of a white defect is input at step
S$1001.

[0049] Next, at step S1002, the average value of OB
values of every vertical line at the horizontal address X in
the upper OB area 11 is calculated using the technique
described in the first embodiment. Similarly, the average
value of OB values of every vertical line at the horizontal
address X in the lower OB area 13 is calculated in step
S$1003.

[0050] Signal values produced from white defects in the
upper OB area 11 and lower OA area 13 are calculated at
step S1004 using the technique described in the first embodi-
ment with reference to FIG. 6. The white-defect signal value
calculated from the upper OB area 11 is subtracted from a
signal value of each pixel vertically above the vertical
address Y of the white defect, and the white-defect signal
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value calculated from the lower OB area 13 is subtracted
from a signal value of each pixel vertically below the
vertical address Y.

[0051] In this case also it is so arranged that whether the
white defect line has saturated is determined, as described in
the second embodiment. If the white defect line has not
saturated, then processing indicated at S1005 in FIG. 10
may be executed. If the white defect line has saturated, then
horizontal interpolation (see FIG. 9) performed at step S802
in FIG. 8 may be executed.

[0052] By virtue of the above-described technique, a
white-defect correction can be carried out correctly even in
a case where a signal value produced due to a white defect
is not a uniform value throughout the vertical lines and the
white defect starts being produced from the location of a
defective pixel in a vertical line.

[0053] Thus, in accordance with the first to third embodi-
ments, a signal value ascribable to a white defect is obtained
by utilizing a signal from an optical black area. Accordingly,
as in an optical black image, exposure is performed for a
period of time the same as that of the main image sensing
operation, it is no longer necessary to drive the device so as
to read out the signal, and a high-quality image can be
obtained without a release time lag merely by subtracting the
obtained signal value of white defect from the signal of the
effective pixel area.

[0054] Further, in the case of a long exposure time, the
signal of the effective pixel area obtained by the main image
sensing operation may be corrected using a black image
obtained by exposing the effective pixel area in a state in
which light is shielded from the effective area for a period
of time the same as that of the main image sensing operation.
In the case of a short exposure time, the white-defect
correction may be performed by the method of the embodi-
ments. In this manner, when the exposure time is long, an
image of excellent image quality is obtained even though the
above correction method takes time, and when the exposure
time is short, an image of excellent image quality is obtained
without a release time lag. Thus, it is possible to apply a
correction that is suited to the imaging conditions.

[0055] In the first to third embodiments, a vertical line
having a white defect is selected and the correction process-
ing is performed on the pixel values of the selected vertical
line. However, such a vertical line having a white defect is
not necessarily limitative. Any one of a signal from a vertical
line having a defect can be selected and corrected. To give
an example, it is possible to select and correct a signal from
a vertical line having a smear.

Other Embodiment

[0056] The invention can be implemented by supplying a
software program, which implements the functions of the
foregoing embodiments, directly or indirectly to a system or
apparatus, reading the supplied program code with a com-
puter of the system or apparatus, and then executing the
program code. In this case, so long as the system or
apparatus has the functions of the program, the mode of
implementation need not rely upon a program.

[0057] Accordingly, since the functions of the present
invention are implemented by computer, the program code
installed in the computer also implements the present inven-
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tion. In other words, the claims of the present invention also
cover a computer program for the purpose of implementing
the functions of the present invention.

[0058] In this case, so long as the system or apparatus has
the functions of the program, the program may be executed
in any form, such as an object code, a program executed by
an interpreter, or scrip data supplied to an operating system.

[0059] Example of storage media that can be used for
supplying the program are a floppy disk, a hard disk, an
optical disk, a magneto-optical disk, a CD-ROM, a CD-R, a
CD-RW, a magnetic tape, a non-volatile type memory card,
a ROM, and a DVD (DVD-ROM and a DVD-R).

[0060] As for the method of supplying the program, a
client computer can be connected to a website on the Internet
using a browser of the client computer, and the computer
program of the present invention or an automatically-install-
able compressed file of the program can be downloaded to
a recording medium such as a hard disk. Further, the
program of the present invention can be supplied by dividing
the program code constituting the program into a plurality of
files and downloading the files from different websites. In
other words, a WWW (World Wide Web) server that down-
loads, to multiple users, the program files that implement the
functions of the present invention by computer is also
covered by the claims of the present invention.

[0061] Tt is also possible to encrypt and store the program
of the present invention on a storage medium such as a
CD-ROM, distribute the storage medium to users, allow
users who meet certain requirements to download decryp-
tion key information from a website via the Internet, and
allow these users to decrypt the encrypted program by using
the key information, whereby the program is installed in the
user computer.

[0062] Besides the cases where the aforementioned func-
tions according to the embodiments are implemented by
executing the read program by computer, an operating
system or the like running on the computer may perform all
or a part of the actual processing so that the functions of the
foregoing embodiments can be implemented by this pro-
cessing.

[0063] Furthermore, after the program read from the stor-
age medium is written to a function expansion board
inserted into the computer or to a memory provided in a
function expansion unit connected to the computer, a CPU
or the like mounted on the function expansion board or
function expansion unit performs all or a part of the actual
processing so that the functions of the foregoing embodi-
ments can be implemented by this processing.

[0064] As many apparently widely different embodiments
of the present invention can be made without departing from
the spirit and scope thereof, it is to be understood that the
invention is not limited to the specific embodiments thereof
except as defined in the appended claims.

CLAIM OF PRIORITY

[0065] This application claims priority from Japanese
Patent Application No. 2003-372577 filed on Oct. 31, 2003,
which is hereby incorporated herein by reference herein.
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What is claimed is:
1. An image sensing apparatus comprising:

a selection unit that selects from among vertical lines of
an image sensing device having an effective pixel area
and an optical black area a vertical line in the optical
black area corresponding to a vertical line in the
effective pixel area having a defect, on the basis of a
determination result of determining that a vertical line
has a defect in the effective pixel area; and

a correction unit that corrects a signal from the vertical
line having the defect in the effective pixel area corre-
sponding to the vertical line in the optical black area
selected by said selection unit using a signal of the
vertical line in the optical black area selected by said
selection unit.

2. The image sensing apparatus according to claim 1,
wherein said selection unit selects the vertical line having
the white defect.

3. The image sensing apparatus according to claim 1,
wherein said selection unit selects the vertical line on the
basis of a signal from the optical black area of the image
sensing device.

4. The image sensing apparatus according to claim 1,
wherein said correction unit corrects a signal from an upper
part of the selected vertical line and a signal from a lower
part of the selected vertical line with respect to a predeter-
mined vertical address using different correction values.

5. The image sensing apparatus according to claim 1,
further comprising a defect line saturation discrimination
unit that discriminates whether a signal from the selected
vertical line has a level greater than a predetermined level,

wherein said correction unit performs defect correction
based upon a signal from the optical black area of said
image sensing device when the signal from the selected
vertical line has a level not greater than the predeter-
mined level, and performs defect correction using a
signal from pixels other than the defective pixel when
the signal from the selected vertical line has a level
greater than the predetermined level.

6. A defect correction method for correcting a defect in an
image sensing apparatus that includes an image sensing
device having an effective pixel area and an optical black
area, said method comprising:

selecting from among vertical lines of an image sensing
device a vertical line in the optical black area corre-
sponding to a vertical line in the effective pixel area
having a defect, on the basis of a determination result
of determining that a vertical line has a defect in the
effective pixel area; and

correcting a signal from a vertical line having the defect
in the effective pixel area corresponding to the selected
vertical line in the optical black area using a signal of
the vertical line in the optical black area selected by
said selection unit.

7. A computer program for correcting a defect in an image
sensing apparatus that includes an image sensing device
having an effective pixel area and an optical black area, said
program causing a computer to:
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select from among vertical lines of an image sensing
device a vertical line in the optical black area corre-
sponding to a vertical line in the effective pixel area
having a defect, on the basis of a determination result
of determining that a vertical line has a defect in the
effective pixel area; and

correct a signal from a vertical line having the defect in
the effective pixel area corresponding to the selected
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vertical line in the optical-black area using a signal of
the vertical line in the optical black area selected by
said selection unit.
8. A computer-readable recording medium storing the
computer program set forth in claim 7.



