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(54) Image readout method and image readout apparatus

(57) The influence of expansion and contraction of
linear scale film is eliminated in an image readout appa-
ratus that manages the position of an optical head with
a linear encoder, to enable obtainment of images without
distortion.

[Constitution]
The number of encoder pulses of a linear encoder

when an optical head 15 is moved from a scanning start

position to a scanning end position during image readout
is obtained as a comparative pulse number. An image
processing section (35) corrects pixel positions in a di-
rection corresponding to a main scanning direction X of
an image based on the difference between a reference
pulse number which is determined in advance and the
comparative pulse number.
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Description

Technical Field

[0001] The present invention relates to an image rea-
dout method and an image readout apparatus that ob-
tains image data of images represented by image infor-
mation by reading out light received from a carrier carry-
ing the image information photoelectrically.

Background Art

[0002] Storage phosphor stores a part of radiation en-
ergy received by irradiation with radiation, and emits pho-
tostimulated light corresponding to the stored radiation
energy when irradiated with excitation light such as vis-
ible light and a laser beam. Radiographic image readout
apparatuses using this storage phosphor (photostimula-
ble phosphor) that laminate the storage phosphor on sup-
port bodies, temporarily store radiographic images of
subjects, such as human bodies, in photostimulable
phosphor sheets by emitting radiation toward the sub-
jects, output excitation light, such as a laser beam, to the
storage phosphor sheets to generate photostimulated
light, and photoelectrically read out the photostimulated
light to obtain image signals are in wide practical use in
CR (Computed Radiography).
[0003] Similarly, examples of systems using storage
phosphor sheets are known as autoradiographic image
detection systems (for example, Patent Document 1), im-
age detection systems for electron microscopes, and ra-
diation diffraction image detection systems (for example,
Patent Document 2).
[0004] The systems using these storage phosphor
sheets as materials for the detection of images differ from
cases that photographic film is employed in that these
systems not only require no chemical treatment, such as
developing treatment, but also favorably reproduce im-
ages as desired by administering image processing on
the obtained image data or enable quantitative analysis
using computers.
[0005] As a substitute for a radioactive-labeled sub-
stance in the autoradiographic system, fluorescence im-
age detection (fluorescence) systems, in which a fluo-
rescence substance is used as a labeled substance, are
also known.
[0006] Further, chemiluminescence image detection
systems that employ a substance, which emits chemilu-
minescence upon contact with a chemiluminescent sub-
stance, as labeled substances, and that detect the chemi-
luminescence emitted by contact between the labeled
substances and the chemiluminescent substance. There
are two types of chemiluminescence image detection
systems: a type (for example, Patent Document 3) in
which the chemiluminescence light is stored and record-
ed in the aforementioned storage phosphor sheet, and
then images are detected from the storage phosphor
sheet; and a type in which the chemiluminescence light

is directly detected by light detection means.
[0007] These autoradiographic image detection sys-
tems, chemiluminescence image detection systems, im-
age detection systems by electron microscopes, radia-
tion diffraction image detection systems, and fluores-
cence image detection systems are used for similar pur-
poses, and accordingly image readout apparatuses
which can be commonly used for these systems have
already been proposed.

[Prior Art Documents]

[Patent Documents]

[0008]

Patent Document 1: Japanese Patent Publication
No. 1(1989)-060784
Patent Document 2: Japanese Unexamined Patent
Publication No. 61 (1986)-051738
Patent Document 3: U.S. Patent No. 5,028,793

SUMMARY OF THE INVENTION

[0009] The aforementioned image readout apparatus-
es scan optical heads in a main scanning direction and
a sub-scanning direction which is perpendicular to the
main scanning direction and photoelectrically reads out
light received from carriers carrying image information
so as to obtain image data of images represented by the
image information. Such an image readout apparatus
generally includes: a holding substrate which movably
holds an optical head in the main scanning direction; and
a movement mechanism which moves this holding sub-
strate to perform scanning in the sub-scanning direction.
[0010] In general, although this optical head is moved
in the main scanning direction through a position man-
agement with a linear encoder, a linear scale film used
for the linear encoder expands and contracts under the
influence of temperature and humidity. This can cause
the accuracy of position detection by the linear encoder
to fluctuate.
[0011] In the image readout apparatus, the image data
is structured such that positions of the optical head in the
main scanning direction and sub-scanning direction are
associated with pixel positions of an image. If the linear
scale film expands and contracts as described above, a
problem, that the image shape will be distorted, will occur.
[0012] In terms of specific numerical values, a linear
scale film of approximately 50cm under the circumstanc-
es of ordinary use expands and contracts by a maximum
of approximately 200mm. At this time, the maximum error
is approximately 0.04%, which is not preferable but is an
acceptable value in the case that a single image is
viewed. However, this has a significant influence on the
accuracy of analysis in the case that positions and sizes
of objects to be measured are minutely compared among
a plurality of images, for example, in the case that the
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amounts of electrophoresis are measured among a plu-
rality of images when analyzing protein or DNA.
[0013] The present invention has been made in view
of the foregoing circumstances, it is an object of the
present invention to provide an image readout method
and image readout apparatus that eliminates the influ-
ence of expansion and contraction of a linear scale film
and that enables obtainment of images without distortion
by the image read out apparatus that manages the po-
sition of an optical head with a linear encoder.
[0014] The image readout method of the present in-
vention is for scanning a light acquisition section which
acquires light in a first scanning direction and a second
scanning direction perpendicular to the first scanning di-
rection and for photoelectrically reading out light received
from a carrier carrying image information so as to obtain
image data of images represented by the image informa-
tion, the method comprising the steps of:

obtaining the number of encoder pulses of linear en-
coders as a comparative pulse number with the lin-
ear encoders which detect positions of the light ac-
quisition section from a scanning start position to a
scanning end position of the light acquisition section
in the first scanning direction when the light acquisi-
tion section is moved from the scanning start position
to the scanning end position during image readout;
and
correcting pixel positions in a direction correspond-
ing to the first scanning direction of an image based
on the difference between a reference pulse number
which is determined in advance and the comparative
pulse number.

[0015] In the image readout method of the present in-
vention, the pixel positions may be corrected in such a
manner that any one of a related plurality of images to
be read out is designated as a reference image. The com-
parative pulse number obtained during readout of the
reference image is designated as the reference pulse
number for images other than the reference image
among the plurality of images.
[0016] When reading out a single image, comparative
pulse numbers may be obtained at a plurality of points
in the second scanning direction, and a region (a region
between each comparative pulse number obtaining line
and the next comparative pulse number obtaining line)
which corresponds to each of a plurality of comparative
pulse numbers may be subjected to the correction of the
pixel positions based on the difference between the ref-
erence pulse number and each comparative pulse
number.
[0017] The image readout apparatus of the present in-
vention scans a light acquisition section, which acquires
light, in a first scanning direction and a second scanning
direction perpendicular to the first scanning direction and
that photoelectrically reads out light received from a car-
rier carrying image information so as to obtain image data

of an image represented by the image information, and
the apparatus comprises:

a holding section which movably holds the light ac-
quisition section in the first scanning direction;
position detection means which detects a scanning
start position and a scanning end position of the light
acquisition section at the holding section;
linear encoders which detect positions of the light
acquisition section between the scanning start posi-
tion and the scanning end position;
control means which controls a movement of the light
acquisition section and an operation of the linear en-
coders such that the number of encoder pulses of a
linear encoder is obtained as a comparative pulse
number when the light acquisition section is moved
from the scanning start position to the scanning end
position during image readout; and
correction means which corrects pixel positions of
the image in a direction corresponding to the first
scanning direction based on the difference between
a reference pulse number which is determined in ad-
vance and the comparative pulse number.

[0018] According to the image readout method and im-
age readout apparatus of the present invention, the
number of encoder pulses of a linear encoder is obtained
as a comparative pulse number when the light acquisition
section is moved from the scanning start position to the
scanning end position during image readout. Further, the
pixel positions in a direction corresponding to the first
scanning direction of an image are corrected based on
the difference between a reference pulse number which
is determined in advance and the comparative pulse
number. This can eliminate the influence of expansion
and contraction of a linear scale film to enable obtainment
of images without distortion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Figure 1 is a schematic configuration diagram of an
image detection system that includes an image re-
adout apparatus according to an embodiment of the
present invention.
Figure 2 is a schematic configuration diagram of a
main part of the image readout apparatus as de-
scribed above.
Figure 3 is a top plan view showing the schematic
configuration of an optical head holding substrate of
the image readout apparatus as described above.
Figure 4 is a side view showing the schematic con-
figuration of the optical head holding substrate of the
image readout apparatus as described above.
Figure 5 is a chart showing the relationship between
positions in a main scanning direction of the optical
head and numbers of linear encoder pulses.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0020] Hereinafter, an embodiment of the present in-
vention will be described in detail with reference to the
accompanying drawings. Figure 1 schematically illus-
trates the configuration of an image detection system in-
cluding an image readout apparatus according to an em-
bodiment of the present invention. Figure 2 schematically
illustrates the configuration of a main part of the image
readout apparatus as described above.
[0021] This image detection system 100 is composed
of an image readout apparatus 110, a computer 120 con-
nected to the image readout apparatus 110 by a USB
connection, and a monitor 121 connected to the compu-
ter 120.
[0022] The image readout apparatus 110 of the
present embodiment can be used in common for an au-
toradiographic image detection system, a chemilumines-
cence image detection system, an image detection sys-
tem for an electron microscope, a radiation diffraction
image detection system, a fluorescence image detection
system and the like. As illustrated in Figure 2, the image
readout apparatus 110 includes a stage 20 provided with
an image carrier 21, an optical head (light acquisition
section) 15 for outputting excitation light E onto the image
carrier 21 and converging emitted light L emitted from
the image carrier 21, and a plurality of light sources. The
image readout apparatus 110 further includes a light
source optical system 50 which selectively generates the
excitation light E, a photomultiplier 30 which is a light
detection means that detects the emitted light L, optical
means 60 for guiding light from the light source optical
system 50 to the optical head 15 and guiding the emitted
light L to the photomultiplier 30, an A/D converter 33
which performs A/D conversion on a signal output from
the photomultiplier 30, a memory 34 which stores image
data output from the A/D converter 33, an image process-
ing section (correction means) 35 which performs image
processing, such as a correction of pixel positions, on
the image data stored in the memory 34 as appropriate,
and an USB transfer section 36 which transfers the image
data stored in the memory 34 through the USB (Universal
Serial Bus) to the computer 120.
[0023] The light source optical system 50 includes a
first laser excitation light source 1 which emits a laser
beam E having a wavelength of 640nm, a second laser
excitation light source 2 which emits a laser beam E hav-
ing a wavelength of 532nm, and a third laser excitation
light source 3 which emits a laser beam E having a wave-
length of 473nm. In the present embodiment, the first
laser excitation light source 1 is composed of a semicon-
ductor laser, and both the second laser excitation light
source 2 and the third laser excitation light source 3 are
composed of a semiconductor laser and a second har-
monic generation element. Further, the light source op-
tical system 50 includes collimator lenses 5, 10 and 11
for collimating the laser beams E emitted from the plu-
rality of excitation light sources 1, 2 and 3; mirrors 6 and

9 for guiding the laser beams E to the optical means 60;
and dichroic mirrors 7 and 8.
[0024] The laser beam E emitted from the first laser
excitation light source 1 is collimated by the collimator
lens 5 and then is reflected by the mirror 6. A first dichroic
mirror 7 which transmits the 640nm laser beam E and
reflects light having a wavelength of 532nm and a second
dichroic mirror 8 which transmits light having wave-
lengths of 532nm or greater and reflects light having a
wavelength of 473nm are arranged in an optical path of
the laser beam E emitted from the first laser excitation
light source 1. The laser beam E, which is emitted from
the first laser excitation light source 1 and is reflected by
the mirror 6, is transmitted through the first dichroic mirror
7 and the second dichroic mirror 8 and enters the mirror 9.
[0025] The laser beam E generated from the second
laser excitation light source 2 is collimated by the colli-
mator lens 10 and then is reflected by the first dichroic
mirror 7, whereby the propagating direction thereof is
changed by 90 degrees such that the laser beam E is
transmitted through the second dichroic mirror 8 and en-
ters the mirror 9.
[0026] The laser beam E generated from the second
laser excitation light source 3 is collimated by the colli-
mator lens 11 and then is reflected by the second dichroic
mirror 8, whereby the propagating direction thereof is
changed by 90 degrees such that the laser beam E enters
the mirror 9.
[0027] The laser beam E which enters the mirror 9 is
reflected by the mirror 9 and enters the mirror 12 of the
optical means 60 to be described later.
[0028] The optical head 15 includes a concave surface
mirror and an aspherical surface lens which are not
shown. The laser beam E which advanced parallel to a
surface of the image carrier and entered the optical head
15 is reflected by the concave surface mirror toward the
image carrier 21 and is converged by the aspherical sur-
face lens 17 on the image carrier 21 set on the stage 20.
The emitted light L output from the image carrier 21 by
the emission with the laser beam E is converged by the
aspherical surface lens and enter the concave surface
mirror to be further converged by the concave surface
mirror as well as is reflected to the same side as the
optical path of the laser beam E and is substantially col-
limated to enter the concave surface mirror 18 of the op-
tical means to be described later.
[0029] The optical head 15 is movably disposed in a
main scanning direction X (a first scanning direction) on
an optical head holding substrate (holding section) 40
which can be moved in a sub-scanning direction Y (a
second scanning direction) by a movement mechanism
(not shown). The entire surface of the image carrier 21
is scanned with the laser beam E by moving the optical
head 15. In other words, the optical head 15 moves in
the main scanning direction X on the optical head holding
substrate 40 and is caused to be moved in a X-Y direction
by the movement of the optical head holding substrate
40 in the sub-scanning direction Y so that the entire sur-
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face of the image carrier 21 is scanned with the laser
beam E.
[0030] Here, the configuration of the optical head hold-
ing substrate 40 will be described in detail. Figure 3 is a
top plan view showing the schematic configuration of an
optical head holding substrate of the image readout ap-
paratus as described above. Figure 4 is a side view show-
ing the schematic configuration of the optical head hold-
ing substrate of the image readout apparatus as de-
scribed above.
[0031] As illustrated in Figure 3, the optical head 15 is
movably held in the main scanning direction X by a rail
41 of on the optical head holding substrate 40. A linear
scale film 42 is attached onto the optical head holding
substrate 40 parallel to the rail 41.
[0032] In this linear scale film 42, a scanning-start-side
edge of the optical head 15 is directly held by the optical
head holding substrate 40 and a scanning-end-side edge
is held by the optical head holding substrate 40 via a
spring 43. The linear scale film 42 is constantly pulled to
be in a state without slack by a biasing force of the spring
43.
[0033] As illustrated in Figure 4, an encoder module
15a which reads out the linear scale film 42 is mounted
on a side surface on the side of a linear scale film 42 of
the optical head 15. The encoder module 15a and the
linear scale film 42 act as a linear encoder.
[0034] Further, a position detection piece 15b is pro-
vided on the side surface opposite to the side surface on
the side of a linear scale film 42 of the optical head 15.
Further, three position detection sensors 44a, 44b, 44c
which detect the existence of the position detection piece
15b are provided on the opposite side of the linear scale
film 42 across the rail 41 on the optical head holding
substrate 40. The position detection sensor 44a is dis-
posed at the scanning-start-side edge of the optical head
15, the position detection sensor 44b is disposed at the
scanning origin position (scanning start position) of the
optical head 15, and the position detection sensor 44c is
disposed at the scanning-end-side edge (scanning end
position) of the optical head 15, which makes it possible
to detect that the optical head 15 is at an appropriate
position. It should be noted that the position detection
piece 15b and the position detection sensors 44a, 44b,
and 44c constitute a position detection means.
[0035] The optical means 60 includes a mirror 12, a
perforated mirror 14 comprised of a concave surface mir-
ror, having a hole 13 in the central portion, for branching
light that enters thereinto into the excitation light E and
the emitted light L, a concave surface mirror 18, and a
filter unit 28 for selectively allowing light to enter a pho-
tomultiplier 30.
[0036] The laser beam E reflected at the mirror 9 of
the light source optical system 50 and entered into the
mirror 12 is reflected by the mirror 12, passes through
the hole 13 of the perforated mirror 14, enters the con-
cave surface mirror 18, and is reflected by the concave
surface mirror 18 to enter the optical head 15.

[0037] The emitted light L, which has been emitted
from the image carrier 21, has been reflected by the con-
cave surface mirror 16 of the optical head 15, and has
entered the concave surface mirror 18, is reflected by
the concave surface mirror 18 and enters the perforated
mirror 14.
[0038] The emitted light L, which has entered the per-
forated mirror 14, is reflected downward by the perforated
mirror 14, enters the filter unit 28, has a predetermined
wavelength thereof cut off, and enters the photomultiplier
30 to be photoelectrically detected.
[0039] The filter unit 28 includes four filter members
31a, 31b, 31c, and 31d. The filter unit 28 is movably con-
structed in directions of an arrow Z by a filter unit motor
(not shown).
[0040] The filter member 31a excites a fluorescent dye
contained in the image carrier 21 by using the first laser
excitation light source 1 and is used when reading out
fluorescent light in the case that the image carrier 21 is
a gel support or a transfer support. The filter member 31a
includes a filter which cuts off light having a wavelength
of 640nm and transmits light having wavelengths longer
than 640nm.
[0041] The filter member 31b excites a fluorescent dye
contained in the image carrier 21 by using the second
laser excitation light source 2 and is used when reading
out fluorescent light in the case that the image carrier 21
is a gel support or a transfer support. The filter member
31b includes a filter which cuts off light having a wave-
length of 532nm and transmits light having wavelengths
longer than 532nm.
[0042] The filter member 31c excites a fluorescent dye
contained in the image carrier 21 by using the third laser
excitation light source 3 and is used when reading out
fluorescent light in the case that the image carrier 21 is
a gel support or a transfer support. The filter member 31c
includes a filter which cuts off light having a wavelength
of 473nm and transmits light having wavelengths longer
than 473nm.
[0043] The filter member 31d excites a photostimula-
ble phosphor contained in a storage phosphor sheet by
using the first laser excitation light source 1 and is used
when reading out the photostimulated light emitted from
the photostimulable phosphor in the case that the image
carrier 21 is a storage phosphor sheet. The filter member
31d includes a filter which transmits only light within the
wavelength band of the photostimulated light emitted
from the photostimulable phosphor and cuts off light hav-
ing a wavelength of 640nm.
[0044] Accordingly, the photomultiplier 30 can photo-
electrically detect only the light to be detected by select-
ing a laser excitation light source according to type of the
image carrier 21, the fluorescent dye and the like and by
selectively disposing the filter members 31a, 31b, 31c
and 31d in response thereto in the front of the photom-
ultiplier 30.
[0045] The name of a readout mode may be set and
stored for each combination of the laser excitation light
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source and the filter so that the types of the laser excita-
tion light source and the filter can be primarily determined
by reference to the name of a readout mode by a user.
[0046] Analog image data SA, which has been photo-
electrically detected and generated by the photomultipli-
er 30, is converted into digital image data SD by an A/D
converter 33 and then is transferred to the memory 34.
The digital image data SD within the memory 34 is sub-
jected to image processing such as correction of pixel
positions and the like by the image processing section
35 as necessary, and then is transferred to the computer
120 by the USB transfer section 36.
[0047] All of the constituent elements as described
above are integrally controlled by control means (not
shown).
[0048] Next, the operation of the image readout appa-
ratus 110 during image readout will be described. Figure
5 is a chart showing the relationship between positions
in a main scanning direction of the optical head and the
numbers of linear encoder pulses.
[0049] The linear scale film of approximately 50cm un-
der the circumstances of ordinary use expands and con-
tracts by a maximum of approximately 200mm. At this
time, the maximum error is approximately 0.04%, which
is not preferable but is an acceptable value in the case
that a single image is viewed. However, this has a sig-
nificant influence on the accuracy of analysis in the case
that positions and sizes of objects to be measured are
minutely compared among a plurality of images, for ex-
ample, in the case that the amounts of electrophoresis
are measured among a plurality of images when analyz-
ing protein or DNA.
[0050] Accordingly, the image readout apparatus 110
of the present embodiments performs the following cor-
recting operations at the image processing section 35
when reading out a related plurality of images.
[0051] In the case that a user inputs an instruction to
read out the related plurality of images, the first image of
the related plurality of images to be read out is designated
as a reference image. During the readout of this reference
image, the optical head 15 is first moved to the scanning
origin position, and then is further moved therefrom to
the scanning-end-side edge. At this time, the number of
encoder pulses is obtained as a comparative pulse
number. Then, the optical head 15 is two-dimensionally
moved in a main scanning direction X and a sub-scanning
direction Y, and the entire surface of the image carrier
21 is scanned to obtain image data.
[0052] Next, for the remaining images other than the
reference image among the plurality of images, a com-
parative pulse number and image data are obtained in
the same manner as the reference image.
[0053] The comparative pulse number obtained during
the readout of the reference image is designated as a
reference pulse number for the remaining images other
than the reference image among the plurality of images.
Each of the remaining images is subjected to correction
of the pixel positions in a direction corresponding to the

main scanning direction X of each image based on the
difference between the reference pulse number and the
comparative pulse number of each image.
[0054] The correction of the pixel positions will be de-
scribed in detail. As illustrated in Figure 5, as the main
scanning direction position of the optical head is moved
from the original point toward the scanning-end-side
edge, the number of linear encoder pulses linearly is in-
creased. In the case that the linear scale film does not
expand nor contract, no differences in pulse character-
istics arises between during the readout of the reference
image and during the readout of the other images. How-
ever, in the case that the linear scale film extends, the
pulse number when the optical head is moved to the
scanning-end-side edge is decreased and in the case
that the linear scale film contracts, the pulse number
when the optical head is moved to the scanning-end-side
edge is increased.
[0055] Consequently, in the case that the pulse
number at the scanning-end-side edge is decreased, the
size of an image in a direction corresponding to the main
scanning direction X is smaller than that of the reference
image. Accordingly, correction of the pixel positions may
be performed to enlarge the image only by a ratio of the
difference between the reference pulse number and the
comparative pulse number of each image in a direction
corresponding to the main scanning direction X of an
image.
[0056] Next, in the case that the pulse number at the
scanning-end-side edge is increased, the size of an im-
age in a direction corresponding to the main scanning
direction X is larger than that of the reference image.
Accordingly, correction of the pixel positions may be per-
formed to diminish the image only by a ratio of the differ-
ence between the reference pulse number and the com-
parative pulse number of each image in a direction cor-
responding to the main scanning direction X of an image.
[0057] With this correction, image data equivalent to
those obtained under the same condition for the linear
encoder can be obtained from among all of the related
plurality of images. This can improve the accuracy of
analysis when minutely comparing positions and sizes
of objects to be measured among a plurality of images.
[0058] The reference pulse number is not limited to the
embodiment in which any one of the related plurality of
images to be read out is designated as a reference image
and the comparative pulse number obtained during the
readout of the reference image is designated as a refer-
ence pulse number, but may be a pulse number which
is stored in advance in an apparatus as a reference. In
this case, image data equivalent to those obtained under
the same condition for the linear encoder can be obtained
from not only among the related images but also among
all images.
[0059] Moreover, when reading out a single image,
comparative pulse numbers may be obtained at a plural-
ity of points (for example, for each line or for every several
lines) in the sub-scanning direction, a region (a region
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between each comparative pulse number obtaining line
and the next comparative pulse number obtaining line)
corresponding to each of a plurality of comparative pulse
numbers may be subjected to correction of pixel positions
based on the difference between the reference pulse
number and each comparative pulse number. When
reading out images at high resolution from the image
carrier 21, it takes several tens of minutes to read out the
images according to the sizes of the images. During this
time, the linear scale film is likely to expand and contract,
but images having less distortion can be obtained in this
aspect.
[0060] As in the embodiment described above, in the
case that the pixel positions are corrected among the
plurality of images, obtaining comparative pulse numbers
at the plurality of points in the sub-scanning direction Y
during each image readout operation and correcting the
pixel positions for a region corresponding to each of the
plurality of comparative pulse numbers based on the dif-
ference between the reference pulse number and each
comparative pulse number can enable the improvement
of the accuracy of analysis when precisely comparing
positions and sizes of objects to be measured among the
plurality of images.
[0061] As described above, the image readout appa-
ratus is capable of reading out images, for example, flu-
orescence images, chemiluminescence images, radio-
logical images and the like, but can be individually con-
structed as an image readout apparatus which is capable
of reading out only the fluorescence images, an image
readout apparatus which is capable of reading out only
the chemiluminescence images and the like.
[0062] In addition to those described above, various
kinds of modifications and changes may be made within
a range that does not depart from the spirit and scope of
the present invention.

Claims

1. An image readout method for scanning a light acqui-
sition section (15) which acquires light in a first scan-
ning direction (X) and a second scanning direction
(Y) perpendicular to the first scanning direction (X)
and for photoelectrically reading out light received
from a carrier (21) carrying image information so as
to obtain image data of an image represented by the
image information, the method comprising the steps
of:

obtaining the number of encoder pulses of linear
encoders (15a, 42) as a comparative pulse
number with the linear encoders (15a, 42) which
detect positions of the light acquisition section
(15) from a scanning start position to a scanning
end position of the light acquisition section (15)
in the first scanning direction (X) when the light
acquisition section (15) is moved from the scan-

ning start position to the scanning end position
during image readout; and
correcting pixel positions in a direction corre-
sponding to the first scanning direction (X) of the
image based on the difference between a refer-
ence pulse number which is determined in ad-
vance and the comparative pulse number.

2. The image readout method of claim 1, wherein the
pixel positions are corrected in such a manner that
any one of a related plurality of images to be read
out is designated as a reference image, and for im-
ages other than the reference image among the plu-
rality of images, the comparative pulse number ob-
tained during readout of the reference image is des-
ignated as the reference pulse number.

3. The image readout method of claim 1 or 2, the meth-
od further comprising the steps of:

obtaining the comparative pulse number at a
plurality of points in the second scanning direc-
tion (Y) when reading out a single image; and
correcting the pixel positions in a region corre-
sponding to each of a plurality of comparative
pulse numbers based on the difference between
the reference pulse number and each compar-
ative pulse number.

4. An image readout apparatus that scans a light ac-
quisition section (15), which acquires light, in a first
scanning direction (X) and a second scanning direc-
tion (Y) perpendicular to the first scanning direction
(X) and that photoelectrically reads out light received
from a carrier (21) carrying image information so as
to obtain image data of an image represented by the
image information, the apparatus comprising:

a holding section (40) which movably holds the
light acquisition section (15) in the first scanning
direction (X);
position detection means (15b, 44a, 44b and
44c) which detects a scanning start position and
a scanning end position of the light acquisition
section (15) at the holding section(40);
linear encoders (15a, 42) which detect positions
of the light acquisition section (15) between the
scanning start position and the scanning end po-
sition;
control means which controls a movement of the
light acquisition section (15) and an operation
of the linear encoder such that the number of
encoder pulses of linear encoder (15a, 42) is
obtained as a comparative pulse number when
the light acquisition section (15) is moved from
the scanning start position to the scanning end
position during image readout; and
correction means (35) which corrects pixel po-
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sitions of the image in a direction corresponding
to the first scanning direction (X) based on the
difference between a reference pulse number
which is determined in advance and the com-
parative pulse number.
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