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PROGRAM

(57) An endoscopic system 1 according to the
present invention is provided with: an endoscope 2 which
includes a left-eye optical system 21A, a right-eye optical
system 21B, an imaging unit 20, a memory 24 storing
view angle correction data; and a light source integrat-
ed-type processor 3 which includes a correction data ac-
quisition unit 311 that acquires the view angle correction
data from the memory 24 and a correction unit 35 that
performs corrections based on the acquired view angle

correction data such that a view angle of a left-eye image
and a view angle of a right-eye image match each other
and a size of the left-eye image and a size of the right-eye
image match each other. Accordingly, provided is an im-
aging system capable of suitably executing image cor-
rections in response to a mounted optical unit even if an
arbitrary optical unit is mounted to a processing device
as the optical unit including two optical systems for ster-
eoscopic observation.
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Description

Field

[0001] The present invention relates to an imaging sys-
tem, a processing device, a processing method, and a
processing program.

Background

[0002] Recently, an integrated stereoscopic camera,
which is provided with two image sensors corresponding
to both eyes and two optical systems corresponding to
the respective image sensors and is configured to cap-
ture a subject and obtain a stereoscopic image using two
right and left image data thus captured, has been pro-
posed as a digital camera (for example, see Patent Lit-
erature 1). Such a stereoscopic camera holds a correc-
tion parameter corresponding to individual differences of
the two mounted optical systems, and has a function of
correcting mismatch in size between a left-eye image
data and a right-eye image data caused by the individual
differences of the two optical systems inside the stereo-
scopic camera using this correction parameter.
[0003] Meanwhile, there is a demand for observation
of an observation target in a stereoscopic image, which
is provided with an endoscopic system to and from which
an endoscope and a processing device (processor) in a
detachable manner and used in medical fields and the
like, in order for facilitation of diagnosis and inspection.
As a technique to meet the demand, an endoscope,
which is provided with an optical unit including two optical
systems for stereoscopic observation and two image
sensors corresponding to the respective optical units,
has been known. The processor to which the endoscope
is mounted receives right and left image data from the
mounted endoscope and generates a stereoscopic im-
age using the two image data.

Citation List

Patent Literature

[0004] Patent Literature 1: JP 2006-162991 A

Summary

Technical Problem

[0005] Endoscopes have individual differences, and a
variation in size between images caused by the individual
differences of the two optical systems of the endoscope
varies depending on the mounted endoscope. Thus, it is
difficult for the processor to perform image correction
suitable for the mounted endoscope.
[0006] The present invention has been made in view
of the above-described problem, and an object thereof
is to provide an imaging system, a processing device, a

processing method, and a processing program which is
capable of suitably executing image correction in re-
sponse to a mounted optical unit even if an arbitrary op-
tical unit is mounted to a processing device as the optical
unit including two optical systems for stereoscopic ob-
servation. Solution to Problem
[0007] To solve the problem described above and to
achieve the object, an imaging system according to the
present invention includes: an optical unit; a processing
device having a configuration to which the optical unit is
mounted in a detachable manner; and an imaging device
which is arranged in either the optical unit or the process-
ing device. The optical unit includes: a first optical system
configured to image light incident from a subject; a sec-
ond optical system configured to image the light incident
from the subject with a parallax from the first optical sys-
tem; and a first storage unit configured to store view angle
correction data for correction of a difference between a
view angle of the first optical system and a view angle of
the second optical system. The imaging device includes:
a first imaging unit configured to capture an optical image
imaged by the first optical system to generate first image
data; and a second imaging unit configured to capture
an optical image imaged by the second optical system
to generate second image data. The processing device
includes: a data acquisition unit configured to acquire the
view angle correction data from the first storage unit; and
a correction unit configured to correct at least one of the
first image data and the second image data based on the
view angle correction data acquired by the data acquisi-
tion unit such that a view angle of a first image corre-
sponding to the first image data and a view angle of a
second image corresponding to the second image data
match each other, and a size of the first image and a size
of the second image match each other.
[0008] In the imaging system according to the present
invention, the view angle correction data includes at least
instruction data, which instructs the correction unit to
cause the view angle and the size of the second image
to match the view angle and the size of the first image,
and a first magnification of the view angle of the second
image relative to the view angle of the first image.
[0009] In the imaging system according to the present
invention, the processing device further includes: a dis-
play unit configured to display and output an image proc-
essed by the processing device; and a parameter gen-
eration unit configured to generate a first scale factor to
be used in the correction unit based on a second mag-
nification, which is a scale factor set in advance according
to a type of the optical unit and a standard of the display
unit, and a second scale factor to be used in the correction
unit based on the first magnification acquired by the data
acquisition unit and the second magnification, and the
correction unit includes: an area setting unit configured
to set a size of a first extraction area to be extracted from
the first image based on an extraction reference area
from each image, and set a size of a second extraction
area to be extracted from the second image based on
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the extraction reference area and the first magnification
acquired by the data acquisition unit; and a scaling unit
configured to extract the first extraction area from the first
image and output, as a corrected first image, an image
obtained by enlarging or reducing the extracted first ex-
traction area using the first scale factor, and further, ex-
tract the second extraction area from the second image
and output, as a corrected second image, an image ob-
tained by enlarging or reducing the extracted second ex-
traction area using the second scale factor.
[0010] In the imaging system according to the present
invention, the processing device further includes a sec-
ond storage unit configured to store the second magni-
fication to be associated with each of the type of the op-
tical unit and the standard of the display unit, the first
storage unit is configured to store identification informa-
tion indicating the type of the optical unit, the data acqui-
sition unit is configured to acquire the identification infor-
mation of the optical unit from the first storage unit, and
acquire the second magnification according to the type
of the optical unit and the standard of the display unit
indicated by the acquired identification information, from
the second storage unit, and the parameter generation
unit is configured to generate the first scale factor and
the second scale factor based on the first magnification
and the second magnification acquired by the data ac-
quisition unit.
[0011] In the imaging system according to the present
invention, the view angle correction data includes first
position data indicating a position of the extraction refer-
ence area in the first image and second position data
indicating a position of the extraction reference area in
the second image, and the area setting unit is configured
to set the position of the extraction reference area in the
first image based on the first position data acquired by
the data acquisition unit and set the position of the ex-
traction reference area in the second image based on
the second position data acquired by the data acquisition
unit.
[0012] In the imaging system according to the present
invention, each of the first optical system and the second
optical system has an optical zoom function to change
the view angle, and the correction unit is configured to
control the optical zoom function of at least any one of
the first optical system and the second optical system
based on the view angle correction data acquired by the
data acquisition unit so as to cause the view angle of the
first image corresponding to the first image data and the
view angle of the second image corresponding to the
second image data to match each other and the size of
the first image and the size of the second image to match
each other.
[0013] The imaging system according to the present
invention includes: an endoscopic device including the
optical unit and the imaging device; and the processing
device configured to process image data captured by the
imaging device.
[0014] A processing device according to the present

invention is a processing device to which an optical unit
is mounted in a detachable manner and configured to
process image data output from an imaging device, the
optical unit including a first optical system configured to
image light incident from a subject, a second optical sys-
tem configured to image the light incident from the subject
with a parallax from the first optical system, and a first
storage unit configured to store view angle correction da-
ta for correction of a difference between a view angle of
the first optical system and a view angle of the second
optical system, the imaging device being arranged in ei-
ther the optical unit or the processing device and includ-
ing a first imaging unit configured to capture an optical
image imaged by the first optical system to generate first
image data and a second imaging unit configured to cap-
ture an optical image imaged by the second optical sys-
tem to generate second image data. The processing de-
vice includes: a data acquisition unit configured to ac-
quire the view angle correction data from the first storage
unit of the optical unit mounted to the processing device;
and a correction unit configured to correct at least one
of the first image data and the second image data based
on the view angle correction data acquired by the data
acquisition unit such that a view angle of a first image
corresponding to the first image data and a view angle
of a second image corresponding to the second image
data match each other, and a size of the first image and
a size of the second image match each other.
[0015] A processing method according to the present
invention is a processing method that is executed by a
processing device to which an optical unit including a first
optical system that images light incident from a subject
and a second optical system that images the light incident
from the subject with a parallax from the first optical sys-
tem is mounted in a detachable manner, the processing
device being configured to process image data output
from a first imaging unit configured to capture an optical
image imaged by the first optical system to generate first
image data and a second imaging unit configured to cap-
ture an optical image imaged by the second optical sys-
tem to generate second image data. The processing
method includes: a data acquisition process of acquiring
view angle correction data for correction of a difference
between a view angle of the first optical system and a
view of the second optical system, from a first storage
unit included in the optical unit mounted to the processing
device; and a correction process of correcting at least
one of the first image data and the second image data
based on the view angle correction data acquired in the
data acquisition process such that a view angle of a first
image corresponding to the first image data and a view
angle of a second image corresponding to the second
image data match each other, and a size of the first image
and a size of the second image match each other.
[0016] A processing program according to the present
invention is a processing program that causes a process-
ing device to which an optical unit including a first optical
system that images light incident from a subject and a
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second optical system that images the light incident from
the subject with a parallax from the first optical system
is mounted in a detachable manner, the processing de-
vice being configured to process image data output from
a first imaging unit configured to capture an optical image
imaged by the first optical system to generate first image
data and a second imaging unit configured to capture an
optical image imaged by the second optical system to
generate second image data, to execute: a data acqui-
sition procedure of acquiring view angle correction data
for correction of a difference between a view angle of the
first optical system and a view angle of the second optical
system, from a first storage unit included in the optical
unit mounted to the processing device; and a correction
procedure of correcting at least one of the first image
data and the second image data based on the view angle
correction data acquired in the data acquisition proce-
dure such that a view angle of a first image corresponding
to the first image data and a view angle of a second image
corresponding to the second image data match each oth-
er, and a size of the first image and a size of the second
image match each other. Advantageous Effects of Inven-
tion
[0017] According to the invention, it is possible to suit-
ably execute image correction in response to the mount-
ed optical unit even if an arbitrary optical unit is mounted
to the processing device as the optical unit including the
two optical systems for stereoscopic observation.

Brief Description of Drawings

[0018]

FIG. 1 is a schematic view illustrating a schematic
configuration of an endoscopic system according to
an embodiment of the invention.
FIG. 2 is a flowchart illustrating a processing proce-
dure of a process executed with respect to image
data input from an endoscope by a light source in-
tegrated-type processor illustrated in FIG. 1.
FIG. 3 is a flowchart illustrating a process procedure
of a correction process illustrated in FIG. 2.
FIG. 4 is a view for describing a reference area po-
sition setting process illustrated in FIG. 3.
FIG. 5 is a view for describing an extraction area size
setting process illustrated in FIG. 3.
FIG. 6 is a view for describing a scaling process il-
lustrated in FIG. 3.
FIG. 7 is a view for describing the reference area
position setting process illustrated in FIG. 3.
FIG. 8 is a view for describing the extraction area
size setting process illustrated in FIG. 3.
FIG. 9 is a view for describing the scaling process
illustrated in FIG. 3.
FIG. 10 is a schematic view illustrating another sche-
matic configuration of an imaging system according
to an embodiment of the invention.

Description of Embodiments

[0019] In the following description, a medical endo-
scopic system will be described as a mode for carrying
out the present invention (hereinafter, referred to as an
"embodiment"). In addition, the invention is not limited by
the embodiments. Further, the same parts are denoted
by the same reference signs when the drawings are de-
scribed.

(Embodiment)

[0020] FIG. 1 is a schematic view illustrating a sche-
matic configuration of an endoscopic system according
to an embodiment of the invention. As illustrated in FIG.
1, an endoscopic system 1 according to the present em-
bodiment includes: an endoscope 2 for introduction into
a subject; a light source integrated-type processor 3
(processing device) which performs predetermined im-
age processing with respect to an capturing signal trans-
mitted from the mounted endoscope 2 (imaging device)
via a connector (not illustrated); a display device 4 (dis-
play unit) which displays a stereoscopic image corre-
sponding to the capturing signal from the endoscope 2;
and an input device 5 which receives input of various
types of instruction information and inputs the instruction
information to the light source integrated-type processor
3. The light source integrated-type processor 3 has a
configuration to which the endoscope 2 is mounted in a
detachable manner via the connector. The light source
integrated-type processor 3 is a processor which in-
cludes a light source unit 6 therein.
[0021] The endoscope 2 includes a flexible insertion
portion to be inserted into the subject, and image data
inside the subject obtained by capturing the inside of the
subject’s body is generated by an imaging unit 20 that is
provided at a distal end portion of the insertion portion.
The endoscope 2 includes a left-eye optical system 21A
(first optical system), a right-eye optical system 21B (sec-
ond optical system), a left-eye image sensor 22A (first
imaging unit), the imaging unit 20, a memory 24 (first
storage unit), and an illumination lens 25 at the distal end
portion. The imaging unit 20 includes a left-eye image
sensor 22A (first imaging unit), and a right-eye image
sensor 22B (second imaging unit), a left-eye signal
processing unit 23A, and a right-eye signal processing
unit 23B. The endoscope 2 includes an illumination fiber
(light guide cable) and an electrical cable (not illustrated)
extending from the distal end to a connector (not illus-
trated) at a proximal end thereof. In addition, the endo-
scope 2 includes an operation switch unit (not illustrated)
provided with various operation switches.
[0022] The left-eye optical system 21A includes one or
a plurality of lenses, is provided on the front side of the
left-eye image sensor 22A, and images light incident from
the subject.
[0023] The right-eye optical system 21B includes one
or a plurality of lenses, is provided on the front side of
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the right-eye image sensor 22B, and images the light
incident from the subject with a parallax from the left-eye
optical system 21A. Incidentally, each of the left-eye op-
tical system 21A and the right-eye optical system 21B
may have an optical zoom function of changing an angle
of view and a focus function of changing focus.
[0024] The left-eye image sensor 22A captures an op-
tical image imaged by the left-eye optical system 21A
and generates left-eye image data (first image data). The
left-eye image sensor 22A is a CMOS image sensor or
a CCD image sensor, and a plurality of pixels, which re-
ceive light from the subject to which light has been inci-
dent, and perform photoelectric conversion of the re-
ceived light to generate image data, are arranged in a
matrix form on a light receiving surface thereof.
[0025] The right-eye image sensor 22B captures an
optical image imaged by the right-eye optical system 21B
and generates right-eye image data (second image da-
ta). The right-eye image sensor 22B is a CMOS image
sensor or a CCD image sensor, and a plurality of pixels,
which receive light from the subject to which light has
been incident, and perform photoelectric conversion of
the received light to generate image data, are arranged
in a matrix form on a light receiving surface thereof.
[0026] The left-eye signal processing unit 23A includes
an analog processing unit which performs noise removal
processing and clamp processing and an A/D converter
which performs A/D conversion processing, with respect
to the left-eye image data (analog) output from the left-
eye image sensor 22A, and outputs left-eye image data
(digital) to the light source integrated-type processor 3.
Incidentally, there is also a configuration in which the left-
eye signal processing unit 23A is provided on the light
source integrated-type processor 3 side.
[0027] The right-eye signal processing unit 23B in-
cludes an analog processing unit which performs noise
removal processing and clamp processing and an A/D
converter which performs A/D conversion processing,
with respect to the right-eye image data (analog) output
from the right-eye image sensor 22B, and outputs right-
eye image data (digital) to the light source integrated-
type processor 3. Incidentally, there is also a configura-
tion in which the right-eye signal processing unit 23B is
provided on the light source integrated-type processor 3
side.
[0028] The memory 24 records identification informa-
tion which indicates a type and a model number of the
endoscope 2, and types of the left-eye image sensor 22A
and the right-eye image sensor 22B, and the like. The
memory 24 stores view angle correction data for correc-
tion of a difference between a view angle of the left-eye
optical system 21A and a view angle of the right-eye op-
tical system 21B. The view angle correction data is data
depending on each of the endoscopes 2. The view angle
correction data includes instruction data which instructs
a correction unit 35 to cause a view angle and a size of
a right-eye image to match a view angle and a size of a
left-eye image between the left-eye image (first image)

corresponding to the left-eye image data and the right-
eye image (second image) corresponding to the right-
eye image data. The view angle correction data includes
a magnification γ (first magnification) of the view angle
of the right-eye image relative to the view angle of the
left-eye image. The memory 24 stores position data in-
dicating a position of a reference area (extraction refer-
ence area) which indicates a size of a reference of the
extraction area from the respective images in the light
source integrated-type processor 3. The position data
includes first position data indicating a position of a ref-
erence area in the left-eye image and second position
data indicating a position of a reference area in the right-
eye image. Incidentally, the memory 24 may record var-
ious parameters for image processing with respect to im-
age data captured by the left-eye image sensor 22A and
the right-eye image sensor 22B, such as a parameter for
white balance (WB) adjustment. Various types of infor-
mation recorded by the memory 24 are output to a cor-
rection data acquisition unit 311 of the light source inte-
grated-type processor 3 via an electrical cable (not illus-
trated) through a communication process with the light
source integrated-type processor 3 when the endoscope
2 is mounted to the light source integrated-type processor
3.
[0029] The illumination lens 25 is positioned at a distal
end of the light guide cable extending from the connector.
When the endoscope 2 is mounted to the light source
integrated-type processor 3, light generated from the light
source unit 6, which will be described later, of the light
source integrated-type processor 3, is illuminated from
the illumination lens 25 at the distal end of the endoscope
2 to the subject via the light guide cable.
[0030] The endoscope 2 is mounted to the light source
integrated-type processor 3 in a detachable manner, and
the light source integrated-type processor 3 performs the
predetermined image processing on the left-eye image
data and the right-eye image data transmitted from the
mounted endoscope 2 to generate the stereoscopic im-
age. The light source integrated-type processor 3 outputs
the generated stereoscopic image to the display device
4 to be displayed.
[0031] The light source integrated-type processor 3 in-
cludes a control unit 31, a storage unit 32 (second storage
unit), a right and left image converter 33, a first image
processing unit 34, the correction unit 35, a second image
processing unit 36, an OSD (on-screen display) gener-
ation unit 37, a composing unit 38, a display controller
39, and a light source unit 6.
[0032] The control unit 31 is implemented using a CPU
and the like. The control unit 31 controls processing op-
erations of the respective parts of the light source inte-
grated-type processor 3 by performing transfer of the in-
struction information and data with respect to the respec-
tive configuration of the light source integrated-type proc-
essor 3. When the endoscope 2 is mounted to the light
source integrated-type processor 3, the control unit 31
is connected to each of the left-eye image sensor 22A,

7 8 



EP 3 345 530 A1

6

5

10

15

20

25

30

35

40

45

50

55

the right-eye image sensor 22B, the left-eye signal
processing unit 23A, and the right-eye signal processing
unit 23B of the endoscope 2 via each cable, and also
controls these parts. The control unit 31 includes a cor-
rection data acquisition unit 311 and a parameter gener-
ation unit 312.
[0033] The correction data acquisition unit 311 ac-
quires the view angle correction data from the memory
24 of the endoscope 2 which is actually mounted to the
light source integrated-type processor 3. The correction
data acquisition unit 311 acquires the instruction data to
instruct the correction unit 35 to cause the view angle
and the size of the right-eye image to match the view
angle and the size of the left-eye image, the magnification
γ of the view angle of the right-eye image relative to the
view angle of the left-eye image of the endoscope 2, the
first position data indicating the position of the reference
area in the left-eye image, and a second position data
indicating a position of the reference area in the right-eye
image, from the memory 24. The correction data acqui-
sition unit 311 acquires the identification information in-
dicating the type of the endoscope 2 from the memory
24 of the endoscope 2, and acquires a magnification α
(second magnification) according to the type of the en-
doscope 2 indicated by the acquired identification infor-
mation and a standard of the display device 4 from the
storage unit 32 to be described later. The magnification
α is a scale factor with respect to an image as a scaling
process target, which is set in advance according to the
type of the endoscope 2 and the standard of the display
device 4. The magnification α is used in a process of
enlarging or reducing an input image in order to gener-
ation an image having a size that matches a size of the
image displayed by the display device 4. In the embod-
iment, the following description is given assuming that
the magnification α is a scale factor with respect to the
left-eye image, and the scale factor with respect to the
right-eye image is also α.
[0034] The parameter generation unit 312 generates,
based on the magnification γ acquired by the correction
data acquisition unit 311, a first scale factor, which is
used with respect to a first extraction area extracted from
the left-eye image, in the scaling process executed by a
scaling unit 352 to be described later. The parameter
generation unit 312 generates, based on the magnifica-
tion γ and the magnification α acquired by the correction
data acquisition unit 311, a second scale factor, which is
used with respect to a second extraction area extracted
from the right-eye image, in the scaling process executed
by the scaling unit 352 to be described later.
[0035] The storage unit 32 is implemented using a vol-
atile memory or a non-volatile memory, and stores vari-
ous programs for operation of the light source integrated-
type processor 3. The storage unit 32 temporarily records
information in the middle of being processed by the light
source integrated-type processor 3. The storage unit 32
stores information indicating the reference area which
indicates a reference size of the extraction area from

each image. The storage unit 32 stores scale factor data
321 in which the magnification α is associated with each
of the type of the endoscope 2 and the standard of the
display device 4. The storage unit 32 stores the various
types of information, such as the left-eye image data, the
right-eye image data, and the identification information,
output from the endoscope 2. The storage unit 32 may
be configured using a memory card and the like which is
mounted from the outside of the light source integrated-
type processor 3.
[0036] The right and left image converter 33, based on
the left-eye image data input from the left-eye signal
processing unit 23A and the right-eye image data input
from the right-eye signal processing unit 23B, arranges
the left-eye image corresponding to the left-eye image
data and the right-eye image corresponding to the right-
eye image data side by side to be converted single image
data using, for example, a Side-by-Side system. The right
and left image converter 33 converts the left-eye image
data input from the left-eye signal processing unit 23A
and the right-eye image data input from the right-eye sig-
nal processing unit 23B into a format which is suitable
for the image processing in the first image processing
unit 34 in the subsequent stage.
[0037] The first image processing unit 34 performs an
optical black (OB) subtraction process, a demosaicing
process, a white balance (WB) adjustment process, and
the like on image data input from the right and left image
converter 33.
[0038] The correction unit 35 corrects at least any one
of the left-eye image data and the right-eye image data
based on the view angle correction data acquired by the
correction data acquisition unit 311 such that the view
angle of the left-eye image corresponding to the left-eye
image data and the view angle of the right-eye image
corresponding to the right-eye image data match each
other, and the size of the left-eye image and the size of
the right-eye image match each other. In the embodi-
ment, the correction unit 35 is instructed to cause the
view angle and the size of the right-eye image to match
the view angle and the size of the left-eye image using
the instruction data. Incidentally, the following description
is given assuming that sizes of two images match each
other when sizes in the horizontal direction match each
other and sizes in the vertical direction match each other
between the two images. The correction unit 35 includes
a processing area setting unit 351 and the scaling unit
352.
[0039] The processing area setting unit 351 sets the
position of the reference area in the left-eye image based
on the first position data acquired by the correction data
acquisition unit 311. The processing area setting unit 351
sets the position of the reference area in the right-eye
image based on the second position data acquired by
the correction data acquisition unit 311. The processing
area setting unit 351 sets a size of the first extraction
area extracted from the left-eye image based on the set
reference area of the left-eye image, and sets a size of
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the second extraction area extracted from the right-eye
image based on the set reference area of the right-eye
image and the magnification γ acquired by the correction
data acquisition unit 311.
[0040] The scaling unit 352 extracts the first extraction
area from the left-eye image and outputs an image ob-
tained by enlarging or reducing the extracted first extrac-
tion area using the first scale factor, as a corrected left-
eye image. The scaling unit 352 extracts the second ex-
traction area from the right-eye image and outputs an
image obtained by enlarging or reducing the extracted
second extraction area using the second scale factor, as
a corrected right-eye image. The first scale factor and
the second scale factor are generated by the parameter
generation unit 312.
[0041] The second image processing unit 36 performs
image processing such as a structure enhancement
process (edge enhancement process) on the corrected
right-eye image and the corrected left-eye image, which
are output from the correction unit 35, to generate image
data for the image data for stereoscopic display.
[0042] The OSD generation unit 37 generates image
data, such as a letter and a menu, to be superimposed
on the image data for stereoscopic display.
[0043] The composing unit 38 generates image data
for display obtained by composing an image generated
by the OSD generation unit 37 with the image data for
stereoscopic display output from the second image
processing unit 36.
[0044] The display controller 39 converts the image
data for display generated by the composing unit 38 into
image data in a format that can be displayed and output
by the display device 4, and causes the display device 4
to display the converted image data. The display control-
ler 39 includes a converter (DAC) or an encoder to con-
vert a digital signal into an analog signal, and converts
the image data input from the composing unit 38, for ex-
ample, from the digital signal into the analog signal,
changes the converted image data of the analog signal
into a format of a high vision system and the like, and
outputs the changed data to the display device 4.
[0045] The light source unit 6 includes a light source
driver and a light source, and supplies illumination light
to the endoscope 2 under control of the control unit 31.
The light source of the light source unit 6 includes a white
LED that generates white light, for example. In addition,
the light source of the light source unit 6 may use a plu-
rality of LED’s (for example, a red LED, a green LED,
and a blue LED) generating light having different wave-
length bands and obtain illumination light having a de-
sired color tone by combining the light generated by the
respective LED’s. In addition, the light source unit 6 may
adopt a sequential lighting configuration in which beams
of light having different color components are emitted in
a time-series manner. In addition, the light source unit 6
may use a laser light source. In addition, the light source
unit 6 may be configured to include a light source control
parts to control the light source, such as a xenon lamp

and a halogen lamp, an optical filter, a diaphragm, and
each member of the light source unit 6.
[0046] The display device 4 is configured using a dis-
play and the like which employs a liquid crystal or organic
EL (Electro Luminescence). The display device 4 dis-
plays various types of information including the image
for display output from the light source integrated-type
processor 3.
[0047] The input device 5 is implemented using an op-
eration device such as a mouse, a keyboard, and a touch
panel, receives input of various types of instruction data,
and inputs the received the various types of instruction
data to the control unit 31 of the light source integrated-
type processor 3. The input device 5 receives input of
data such as patient data (for example, an ID, a date of
birth, a name, and the like) relating to a patient serving
as a subject and content of inspection.
[0048] FIG. 2 is a flowchart illustrating a processing
procedure of a process executed with respect to the im-
age data input from the endoscope 2 by the light source
integrated-type processor 3.
[0049] As illustrated in FIG. 2, the control unit 31 de-
termines whether the endoscope 2 is mounted to the light
source integrated-type processor 3 in the light source
integrated-type processor 3 (Step S1). When determin-
ing that the endoscope 2 is not mounted to the light source
integrated-type processor 3 (Step S1: No), the control
unit 31 repeats the determination process in Step S1 until
determining that the endoscope 2 is mounted to the light
source integrated-type processor 3.
[0050] When the control unit 31 determines that the
endoscope 2 is mounted to the light source integrated-
type processor 3 (Step S1: Yes), the correction data ac-
quisition unit 311 performs the communication process
betwenn the correction data acquisition unit 311 and the
memory 24 of the endoscope 2 and performs an identi-
fication information acquisition process of acquiring the
identification information of the endoscope 2 from the
memory 24 (Step S2).
[0051] The correction data acquisition unit 311 per-
forms a magnification α acquisition process of reading
and acquiring the magnification α according to the type
of the endoscope 2 indicated by the identification infor-
mation acquired in Step S2 and the standard of the dis-
play device 4 connected to the light source integrated-
type processor 3, from the scale factor data 321 of the
storage unit 32 (Step S3) .
[0052] The correction data acquisition unit 311 per-
forms a view angle correction data acquisition process
of acquiring the view angle correction data, which in-
cludes the instruction data, the magnification γ, the first
position data, and the second position data, from the
memory 24 (Step S4). Step S2 and Step S4 may be proc-
essed in parallel. The magnification α and the view angle
correction data, acquired by correction data acquisition
unit 311, are output to the correction unit 35.
[0053] The parameter generation unit 312 performs a
parameter generation process of generating the first
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scale factor based on the magnification γ acquired by the
correction data acquisition unit 311, and generating the
second scale factor based on the magnification γ and the
magnification α acquired by the correction data acquisi-
tion unit 311 (Step S5). The first scale factor and the
second scale factor generated by the parameter gener-
ation unit 312 are output to the scaling unit 352 of the
correction unit 35.
[0054] The control unit 31 determines whether the im-
age data is input from the endoscope 2 (Step S6). When
determining that the image data is not input from the en-
doscope 2 (Step S6: No), the control unit 31 ends the
process.
[0055] When the control unit 31 determines that the
image data is input from the endoscope 2 (Step S6: Yes),
the right and left image converter 33 converts the left-
eye image data and the right-eye image data as the input
image data into the single image data, and then, the first
image processing unit 34 performs first image processing
such as the OB subtraction process, the demosaicing
process, and the WB adjustment process (Step S7).
[0056] The correction unit 35 performs the correction
process of causing the view angle of the left-eye image
corresponding to the left-eye image data and the view
angle of the right-eye image corresponding to the right-
eye image data to match each other and causing the size
of the left-eye image and the size of the right-eye image
to match each other with respect to the image on which
the first image processing has been performed(Step S8).
The left-eye image and right-eye image corrected by the
correction unit 35 are images whose view angles and
image sizes match each other.
[0057] The second image processing unit 36 and the
composing unit 38 perform second image processing of
performing the image processing such as the edge en-
hancement process on the left-eye image and right-eye
image corrected by the correction unit 35 to generate the
image data for stereoscopic display (Step S9). The dis-
play controller 39 performs an image display control proc-
ess of converting the image data for stereoscopic display
generated in the second image processing into image
data in the format that can be displayed and output by
the display device 4, and causing the display device 4 to
display the converted image data (Step S10). According-
ly, the stereoscopic image, obtained based on the left-
eye image and the right-eye image whose view angles
and image sizes match each other, is displayed on the
display device 4. Thereafter, the process returns to Step
S6 and is continued.
[0058] FIG. 3 is a flowchart illustrating a process pro-
cedure of the correction process illustrated in FIG. 2. As
illustrated in FIG. 3, the processing area setting unit 351
performs a reference area position setting process of set-
ting the position of the reference area in the left-eye im-
age based on the first position data acquired by the cor-
rection data acquisition unit 311 and setting the position
of the reference area in the right-eye image based on the
second position data in the correction process (Step

S11).
[0059] The processing area setting unit 351 performs
an extraction area size setting process of setting the size
of the first extraction area to be extracted from the left-
eye image and setting the size of the second extraction
area to be extracted from the right-eye image (Step S12).
[0060] The scaling unit 352 performs the scaling proc-
ess of extracting the first extraction area from the left-eye
image and outputting the image obtained by enlarging or
reducing the extracted first extraction area using the first
scale factor as the corrected left-eye image, and further
extracting the second extraction area from the right-eye
image and outputting the image obtained by enlarging
and reducing the extracted second extraction area using
the second scale factor as the corrected right-eye image
(Step S13).
[0061] The respective processes illustrated in FIG. 3
will be described with reference to FIGS. 4 to 6. FIG. 4
is a view for describing the reference area position setting
process illustrated in FIG. 3. FIG. 5 is a view for describing
the extraction area size setting process illustrated in FIG.
3. FIG. 6 is a view for describing the scaling process
illustrated in FIG. 3.
[0062] A description will be given regarding an exam-
ple assuming a case where a square-shaped area C in
which both sizes in the horizontal direction and the ver-
tical direction are n is set as the reference area size, the
case where the first position data indicates a position PL
of an upper left vertex of the reference area in the left-
eye image and the second position data indicates a po-
sition PR of an upper left vertex of the reference area in
the right-eye image as illustrated in (a) of FIG. 4, for ex-
ample. The processing area setting unit 351 sets an area
C1 by arranging the area C such that the upper left vertex
of the area C is positioned at the position PL indicated
by the first position data, as a reference area in a left-eye
image G1 in the reference area position setting process
(Step S11) as illustrated in (b) of FIG. 4. The processing
area setting unit 351 sets an area C2 by arranging the
area C such that the upper left vertex of the area C is
positioned at the position PR indicated by the second
position data, as a reference area in a right-eye image
G2 as illustrated in (b) of FIG. 4. Incidentally, the second
position data may be a deviation amount Z with respect
to the upper left vertex PL of the reference area in the
left-eye image. In this case, the processing area setting
unit 351 may set the reference area C2 by arranging the
area C such that the upper left vertex of the area C is
positioned at the position deviated from the position PL
by the amount Z.
[0063] In the embodiment, it is instructed to cause the
view angle and the size of the right-eye image to match
the view angle and the size of the left-eye image. The
processing area setting unit 351 sets the reference area
C1 set in Step S11 directly as the first extraction area
with respect to the left-eye image G1 in the extraction
area size setting process (Step S12) as illustrated in FIG.
5. The processing area setting unit 351 sets an area C2R,
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obtained by enlarging or reducing the reference area C2
of the right-eye image G2 set in Step S11 by (1/γ) times
in the horizontal direction and the vertical direction, as
indicated by an arrow Ya, as the second extraction area
with respect to the right-eye image G2 in order to cause
the view angle of the right-eye image to match the view
angle of the left-eye image. Accordingly, the square-
shaped second extraction area C2R with the sizes in both
the horizontal direction and the vertical direction of (n/γ)
is set. Incidentally, the processing area setting unit 351
enlarges or reduces the reference area C2 both in the
horizontal direction and the vertical direction by (1/γ)
times in the state of fixing a position of the center of the
reference area C2.
[0064] In the scaling process (Step S13), the scaling
unit 352 extracts the first extraction area C1 from the left-
eye image G1 (see FIG. 5) and extracts the second ex-
traction area C2R from the right-eye image G2 (see FIG.
5) as illustrated in (a) of FIG. 6. When the square-shaped
area C is set as the reference area size as illustrated in
(a) of FIG. 4, the parameter generation unit 312 sets the
magnification α for the first scale factor with respect to
the left-eye image that is not the correction target in Step
S5. The parameter generation unit 312 sets a magnifi-
cation (α3γ), obtained by multiplying the magnification
α with the magnification γ, as the second scale factor with
respect to the right-eye image serving as the correction
target such that the corrected size of the left-eye image,
enlarged or reduced using the magnification α, and the
corrected size of the right-eye image match each other.
Accordingly, the scaling unit 352 generates an enlarged
or reduced image O1 by enlarging or reducing each of
the size in the horizontal direction and the size in the
vertical direction of the first extraction area C1, extracted
from the left-eye image G1, by α times as indicated by
an arrow Yb (see (b) of FIG. 6). The scaling unit 352
generates an enlarged or reduced image O2 by enlarging
or reducing each of the size in the horizontal direction
and the size in the vertical direction of the extracted sec-
ond extraction area C2R, by (α 3 γ) times as indicated
by an arrow Yc (see (b) of FIG. 6). As a result, the left-
eye image O1 and the right-eye image O2 have both the
sizes of the horizontal direction and the vertical direction
of (n 3 α), and the image sizes thereof match each other.
[0065] In this manner, the present embodiment causes
the memory 24 of each of the endoscopes 2 to store the
view angle correction data for correction of the difference
between the view angle of the left-eye optical system 21A
and the view angle of the right-eye optical system 21B
of the endoscope 2. When the endoscope 2 is mounted
to the light source integrated-type processor 3, the light
source integrated-type processor 3 reads the view angle
correction data from the memory 24 of the endoscope 2,
and executes the correction process based on the read
view angle correction data such that the view angle of
the left-eye image corresponding to the left-eye image
data and the view angle of the right-eye image corre-
sponding to the right-eye image data match each other,

and the size of the left-eye image and the size of the
right-eye image match each other. In other words, the
light source integrated-type processor 3 reads the view
angle correction data corresponding to the endoscope
2, which has been actually mounted, from the memory
24 of the endoscope 2 and executes the correction proc-
ess based on the read view angle correction data even
when the variation in size between the images caused
by the individual differences of the two optical systems
for stereoscopic observation differs depending on each
of the endoscopes 2 in the embodiment. Accordingly, the
light source integrated-type processor 3 can suitably ex-
ecute the image correction in response to the mounted
endoscope 2 even if an arbitrary kind of the endoscope
2 is mounted to the light source integrated-type processor
3 according to the embodiment.
[0066] Incidentally, when a rectangular-shaped area
having different sizes in the horizontal direction and the
vertical direction is set as a reference area size, there is
a case where a magnification α1 is set for the horizontal
direction and a magnification α2 is set for the vertical
direction as the first magnification. A correction process
in this case will be described. FIG. 7 is a view for describ-
ing the reference area position setting process illustrated
in FIG. 3. FIG. 8 is a view for describing the extraction
area size setting process illustrated in FIG. 3. FIG. 9 is
a view for describing the scaling process illustrated in
FIG. 3.
[0067] As illustrated in (a) of FIG. 7, for example, a
rectangular-shaped area D whose size in the horizontal
direction is x and size in the vertical direction is y is set
as the reference area size. The processing area setting
unit 351 sets an area D1 by arranging the area D such
that the upper left vertex of the area D is positioned at
the position PL as a reference area in a left-eye image
F1, and sets an area D2 by arranging the area D such
that the upper left vertex of the area D is positioned at
the position PR as a reference area in a right-eye image
F2 in the reference area position setting process (Step
S11) as illustrated in (b) of FIG. 7.
[0068] The processing area setting unit 351 sets the
reference area D1 set in Step S11 directly as the first
extraction area with respect to the left-eye image F1 in
the extraction area size setting process (Step S12) as
illustrated in FIG. 8. The processing area setting unit 351
sets an area D2R, obtained by enlarging or reducing the
reference area D2 of the right-eye image F2 set in Step
S11 by (1/γ) times in the horizontal direction and the ver-
tical direction, as indicated by an arrows Ye and Yf, as
the second extraction area with respect to the right-eye
image F2 in order to cause the view angle of the right-
eye image to match the view angle of the left-eye image.
Accordingly, the rectangular-shaped second extraction
area D2R is set such that the size in the horizontal direc-
tion is (x/γ) and the size in the vertical direction is (y/γ),
with respect to the right-eye image F2.
[0069] In the scaling process (Step S13), the scaling
unit 352 extracts the first extraction area D1 from the left-
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eye image F1 (see FIG. 8), and extracts the second ex-
traction area D2R from the right-eye image F2 (see FIG.
8) as illustrated in (a) of FIG. 9. Here, in Step S5, the
parameter generation unit 312 sets the magnification in
the horizontal direction as α1 and the magnification in the
vertical direction as α2 as the first scale factor with respect
to the left-eye image that is not the correction target. On
the other hand, in Step S5, the parameter generation unit
312 sets a magnification obtained by multiplying the re-
spective magnifications α1 and α2 with the magnification
γ as the second scale factor with respect to the right-eye
image serving as the correction target. To be specific,
the parameter generation unit 312 sets the magnification
in the horizontal direction as (α1 3 γ), and the magnifi-
cation in the vertical direction as (α2 3 γ) as the second
scale factor. Accordingly, the scaling unit 352 generates
an image P1 obtained by enlarging or reducing the first
extraction area D1 in the horizontal direction by α1 times
and in vertical direction by α2 times as indicated by an
arrow Yg (see (b) of FIG. 9). The scaling unit 352 gener-
ates an image P2 obtained by enlarging or reducing the
second extraction area D2R in the horizontal direction by
(α1 3 γ) times and in vertical direction by (α2 3 γ) times
as indicated by an arrow Yh (see (b) of FIG. 9). As a
result, both the corrected left-eye image P1 and the cor-
rected right-eye image P2 have the size in the horizontal
direction of (x3α1) and the size in the vertical direction
of (y3α2), and thus, the image sizes thereof match each
other.
[0070] In addition, the description has been given in
the embodiment regarding the example in which the left-
eye image data and the right-eye image data are acquired
by providing the two image sensors, but it may be con-
figured such that a light receiving surface of a CMOS
image sensor is divided into two areas of a left-eye area
and a right-eye area and left-eye image data and right-
eye image data are acquired using the single CMOS im-
age sensor.
[0071] In addition, the description has been given in
the embodiment regarding the example where the sizes
of the right and left images are set to match each other
through the scaling process with respect to the image
data performed by the scaling unit 352, but the control
unit 31 may perform the correction process of causing
the view angles and the sizes of the right and left images
to match each other by controlling at least one of optical
zoom functions of the left-eye optical system 21A and
the right-eye optical system 21B based on the parameter
generated by the parameter generation unit 312.
[0072] In addition, the description has been given in
the embodiment by exemplifying the light source inte-
grated-type processor 3 integrated with the light source
unit 6, but the present invention may be applied in the
same manner even in a case where a processor and a
light source device are separately provided.
[0073] In addition, a signal that is transmitted and re-
ceived between the endoscope 2 and the light source
integrated-type processor 3 in the embodiment is not

necessarily the electrical signal but may be an optical
signal obtained by conversion of the electrical signal. In
this case, the transmission of the optical signal is per-
formed between the endoscope 2 and the light source
integrated-type processor 3 using a transmission path
for the optical signal such as an optical fiber. The trans-
mission and reception of the signal may be performed
between the endoscope 2 and the light source integrated-
type processor 3 using wireless communication without
being limited to wired communication.
[0074] In addition, the description has been given in
the embodiment regarding the endoscopic system to
which the endoscope including the flexible insertion por-
tion is applied, but an endoscopic system to which an
endoscope including a rigid insertion portion is applied
may be implemented. In addition, the endoscope that
functions as the imaging device may have a light source
and a control function to control the image sensor and
the light source. In this case, the light source may be a
semiconductor light source or the like which is provided
at a distal end of the insertion portion of the endoscope.
In addition, it may be configured such that an image sen-
sor is provided at a proximal end of an insertion portion
to capture an optical image transmitted via an optical
fiber from a distal end to the proximal end of the insertion
portion, for example, without being limited to the config-
uration where the image sensor is provided at the distal
end of the insertion portion of the endoscope. In addition,
it may be configured to connect an eyepiece camera head
of an optical endoscope such as a fiber scope and a
telescope without being limited to the endoscope provid-
ed with the image sensor at the distal end of the insertion
portion.
[0075] In addition, the description has been given by
exemplifying, the endoscopic system 1 as the embodi-
ment, but the invention is not limited to the endoscopic
system, and can be also applied to an imaging system
in which an imaging unit, which includes the left-eye op-
tical system 21A, the right-eye optical system 21B, the
imaging unit 20, the memory 24, and the illumination lens
25, is mounted to a processing device, which includes at
least the control unit 31, the storage unit 32, the right and
left image converter 33, the first image processing unit
34, the correction unit 35, and the second image process-
ing unit 36, in a detachable manner.
[0076] FIG. 10 is a schematic view illustrating another
schematic configuration of an imaging system according
to an embodiment of the invention. The imaging system
according to the present embodiment may have a con-
figuration where the imaging unit 20 is provided in a cam-
era main body 3A which includes the display device 4
and the input device 5 as illustrated in an imaging system
1A in FIG. 10. In this case, an optical unit 2A including
the left-eye optical system 21A, the right-eye optical sys-
tem 21B, the memory 24, and the illumination lens 25 is
mounted to the camera main body 3A in a detachable
manner, and the correction data acquisition unit 311 of
a control unit 31A reads view angle correction data cor-
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responding to the optical unit 2A from the memory 24 of
the optical unit 2A in the camera main body 3A.
[0077] In addition, the light source integrated-type
processor, the camera main body, and the execution pro-
grams relating to the respective processed executed by
the other configuration units according to the present em-
bodiment may be provided by being recorded in a com-
puter-readable recording medium, such as a CD-ROM,
a flexible disc, a CD-R, and a DVD, in an installable or
executable file format or may be stored in a computer
connected to a network, such as the Internet to be pro-
vided via download through the network. In addition, it
may be configured to be provided or distributed through
the network such as the Internet. Reference Signs List
[0078]

1 ENDOSCOPIC SYSTEM
1A IMAGING SYSTEM
2 ENDOSCOPE
2A OPTICAL UNIT
3 LIGHT SOURCE INTEGRATED-TYPE

PROCESSOR
3A CAMERA MAIN BODY
4 DISPLAY DEVICE
5 INPUT DEVICE
6 LIGHT SOURCE UNIT
20 IMAGING UNIT
21A LEFT-EYE OPTICAL SYSTEM (FIRST OP-

TICAL SYSTEM)
21B RIGHT-EYE OPTICAL SYSTEM (SECOND

OPTICAL SYSTEM)
22A LEFT-EYE IMAGE SENSOR (FIRST IMAG-

ING UNIT)
22B RIGHT-EYE IMAGE SENSOR (SECOND

IMAGING UNIT)
23A LEFT-EYE SIGNAL PROCESSING UNIT
23B RIGHT-EYE SIGNAL PROCESSING UNIT
24 MEMORY
25 ILLUMINATION LENS
31, 31A CONTROL UNIT
32 STORAGE UNIT
33 RIGHT AND LEFT IMAGE CONVERTER
34 FIRST IMAGE PROCESSING UNIT
35 CORRECTION UNIT
36 SECOND IMAGE PROCESSING UNIT
37 OSD GENERATION UNIT
38 COMPOSING UNIT
39 DISPLAY CONTROLLER
311 CORRECTION DATA ACQUISITION UNIT
312 PARAMETER GENERATION UNIT
321 SCALE FACTOR DATA
351 PROCESSING AREA SETTING UNIT
352 SCALING UNIT

Claims

1. An imaging system comprising:

an optical unit;
a processing device having a configuration to
which the optical unit is mounted in a detachable
manner; and
an imaging device which is arranged in either
the optical unit or the processing device, wherein
the optical unit includes:

a first optical system configured to image
light incident from a subject;
a second optical system configured to im-
age the light incident from the subject with
a parallax from the first optical system; and
a first storage unit configured to store view
angle correction data for correction of a dif-
ference between a view angle of the first
optical system and a view angle of the sec-
ond optical system,

the imaging device includes:

a first imaging unit configured to capture an
optical image imaged by the first optical sys-
tem to generate first image data; and
a second imaging unit configured to capture
an optical image imaged by the second op-
tical system to generate second image data,
and

the processing device includes:

a data acquisition unit configured to acquire
the view angle correction data from the first
storage unit; and
a correction unit configured to correct at
least one of the first image data and the sec-
ond image data based on the view angle
correction data acquired by the data acqui-
sition unit such that a view angle of a first
image corresponding to the first image data
and a view angle of a second image corre-
sponding to the second image data match
each other, and a size of the first image and
a size of the second image match each oth-
er.

2. The imaging system according to claim 1, wherein
the view angle correction data includes at least in-
struction data, which instructs the correction unit to
cause the view angle and the size of the second im-
age to match the view angle and the size of the first
image, and a first magnification of the view angle of
the second image relative to the view angle of the
first image.

3. The imaging system according to claim 2, wherein
the processing device further includes:
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a display unit configured to display and output
an image processed by the processing device;
and
a parameter generation unit configured to gen-
erate a first scale factor to be used in the cor-
rection unit based on a second magnification,
which is a scale factor set in advance according
to a type of the optical unit and a standard of the
display unit, and a second scale factor to be used
in the correction unit based on the first magnifi-
cation acquired by the data acquisition unit and
the second magnification, and
the correction unit includes:

an area setting unit configured to set a size
of a first extraction area to be extracted from
the first image based on an extraction ref-
erence area from each image, and set a size
of a second extraction area to be extracted
from the second image based on the extrac-
tion reference area and the first magnifica-
tion acquired by the data acquisition unit;
and
a scaling unit configured to extract the first
extraction area from the first image and out-
put, as a corrected first image, an image
obtained by enlarging or reducing the ex-
tracted first extraction area using the first
scale factor, and further, extract the second
extraction area from the second image and
output, as a corrected second image, an im-
age obtained by enlarging or reducing the
extracted second extraction area using the
second scale factor.

4. The imaging system according to claim 3, wherein
the processing device further includes a second stor-
age unit configured to store the second magnification
to be associated with each of the type of the optical
unit and the standard of the display unit,
the first storage unit is configured to store identifica-
tion information indicating the type of the optical unit,
the data acquisition unit is configured to acquire the
identification information of the optical unit from the
first storage unit, and acquire the second magnifica-
tion according to the type of the optical unit and the
standard of the display unit indicated by the acquired
identification information, from the second storage
unit, and
the parameter generation unit is configured to gen-
erate the first scale factor and the second scale factor
based on the first magnification and the second mag-
nification acquired by the data acquisition unit.

5. The imaging system according to claim 3 or 4, where-
in
the view angle correction data includes first position
data indicating a position of the extraction reference

area in the first image and second position data in-
dicating a position of the extraction reference area
in the second image, and
the area setting unit is configured to set the position
of the extraction reference area in the first image
based on the first position data acquired by the data
acquisition unit and set the position of the extraction
reference area in the second image based on the
second position data acquired by the data acquisition
unit.

6. The imaging system according to claim 1 or 2, where-
in
each of the first optical system and the second optical
system has an optical zoom function to change the
view angle, and
the correction unit is configured to control the optical
zoom function of at least any one of the first optical
system and the second optical system based on the
view angle correction data acquired by the data ac-
quisition unit so as to cause the view angle of the
first image corresponding to the first image data and
the view angle of the second image corresponding
to the second image data to match each other and
the size of the first image and the size of the second
image to match each other.

7. The imaging system according to any one of claims
1 to 6, comprising:

an endoscopic device including the optical unit
and the imaging device; and
the processing device configured to process im-
age data captured by the imaging device.

8. A processing device to which an optical unit is mount-
ed in a detachable manner and configured to process
image data output from an imaging device, the opti-
cal unit including a first optical system configured to
image light incident from a subject, a second optical
system configured to image the light incident from
the subject with a parallax from the first optical sys-
tem, and a first storage unit configured to store view
angle correction data for correction of a difference
between a view angle of the first optical system and
a view angle of the second optical system, the im-
aging device being arranged in either the optical unit
or the processing device and including a first imaging
unit configured to capture an optical image imaged
by the first optical system to generate first image
data and a second imaging unit configured to capture
an optical image imaged by the second optical sys-
tem to generate second image data, the processing
device comprising:

a data acquisition unit configured to acquire the
view angle correction data from the first storage
unit of the optical unit mounted to the processing
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device; and
a correction unit configured to correct at least
one of the first image data and the second image
data based on the view angle correction data
acquired by the data acquisition unit such that
a view angle of a first image corresponding to
the first image data and a view angle of a second
image corresponding to the second image data
match each other, and a size of the first image
and a size of the second image match each oth-
er.

9. A processing method that is executed by a process-
ing device to which an optical unit including a first
optical system that images light incident from a sub-
ject and a second optical system that images the
light incident from the subject with a parallax from
the first optical system is mounted in a detachable
manner, the processing device being configured to
process image data output from a first imaging unit
configured to capture an optical image imaged by
the first optical system to generate first image data
and a second imaging unit configured to capture an
optical image imaged by the second optical system
to generate second image data, the processing
method comprising:

a data acquisition process of acquiring view an-
gle correction data for correction of a difference
between a view angle of the first optical system
and a view of the second optical system, from a
first storage unit included in the optical unit
mounted to the processing device; and
a correction process of correcting at least one
of the first image data and the second image
data based on the view angle correction data
acquired in the data acquisition process such
that a view angle of a first image corresponding
to the first image data and a view angle of a
second image corresponding to the second im-
age data match each other, and a size of the
first image and a size of the second image match
each other.

10. A processing program that causes a processing de-
vice to which an optical unit including a first optical
system that images light incident from a subject and
a second optical system that images the light incident
from the subject with a parallax from the first optical
system is mounted in a detachable manner, the
processing device being configured to process im-
age data output from a first imaging unit configured
to capture an optical image imaged by the first optical
system to generate first image data and a second
imaging unit configured to capture an optical image
imaged by the second optical system to generate
second image data, to execute:

a data acquisition procedure of acquiring view
angle correction data for correction of a differ-
ence between a view angle of the first optical
system and a view angle of the second optical
system, from a first storage unit included in the
optical unit mounted to the processing device;
and
a correction procedure of correcting at least one
of the first image data and the second image
data based on the view angle correction data
acquired in the data acquisition procedure such
that a view angle of a first image corresponding
to the first image data and a view angle of a
second image corresponding to the second im-
age data match each other, and a size of the
first image and a size of the second image match
each other.

23 24 



EP 3 345 530 A1

14



EP 3 345 530 A1

15



EP 3 345 530 A1

16



EP 3 345 530 A1

17



EP 3 345 530 A1

18



EP 3 345 530 A1

19



EP 3 345 530 A1

20



EP 3 345 530 A1

21



EP 3 345 530 A1

22



EP 3 345 530 A1

23



EP 3 345 530 A1

24

5

10

15

20

25

30

35

40

45

50

55



EP 3 345 530 A1

25

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2006162991 A [0004]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

