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(57) A synthesis processing means (133) configured
to synthesize a first image acquired by a first imaging
means and a second image acquired by a second imag-
ing means of which an imaging range overlaps a part of
an imaging range of the first imaging means and gener-
ates a wide-angle image and an extraction means (132)
configured to extract a region of interest on the basis of
at least one of a third image, acquired by a third imaging

means, which includes at least a part of the imaging range
in which the first imaging means and the second imaging
means perform overlapping imaging in an imaging range
thereof and a state of the third imaging means when the
third image is captured. The synthesis processing (133)
means adjusts an amount of positional shift between the
first image and the second image in the region of interest,
and generates the wide-angle image.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an image
processing apparatus, an imaging apparatus, a method
for controlling an image processing apparatus and a re-
cording medium.

Description of the Related Art

[0002] In recent years, imaging apparatuses capable
of acquiring an image having a wider imaging range than
in a case where a single camera is used (hereinafter re-
ferred to as a wide-angle image) by synthesizing images
captured by a plurality of cameras disposed side by side
(hereinafter referred to as multiple-lens cameras) have
been proposed. Japanese Patent Laid-Open No.
2004-118786 discloses an imaging apparatus that ob-
tains the amount of shift between a plurality of images
by performing a matching process on the plurality of im-
ages including a common portion while shifting the im-
ages, and generates a wide-angle image by superimpos-
ing the plurality of images.
[0003] However, as disclosed in Japanese Patent
Laid-Open No. 2004-118786, if a wide-angle image is
generated from images captured by the multiple-lens
cameras through a matching process so that specific
subjects overlap each other, other subjects appear as
double images, which leads to concern of a decrease in
the visibility of the wide-angle image. This is because the
amounts of shift between images captured by the respec-
tive multiple-lens cameras are different from each other
depending on distances from the multiple-lens cameras
to the subjects. If a wide-angle image is generated by
shifting a plurality of images having different amounts of
shift between images so that the specific subjects overlap
each other, other subjects appear as double images.

SUMMARY OF THE INVENTION

[0004] The present invention provides an image
processing apparatus capable of generating a high-def-
inition wide-angle image when a wide-angle image is
generated from a plurality of images.
[0005] The present invention in its first aspect provides
an image processing apparatus as specified claims 1 to
8. The present invention in its second aspect provides
an imaging apparatus as specified claim 9. The present
invention in its third aspect provides a method for con-
trolling an image processing apparatus as specified
claims 10 and 11.
[0006] Further features of the present invention will be-
come apparent from the following description of exem-
plary embodiments with reference to the attached draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

Figs. 1A and 1B are diagrams illustrating an imaging
apparatus.
Fig. 2 is a diagram illustrating a configuration of the
imaging apparatus.
Figs. 3A to 3C are diagrams illustrating the amounts
of positional shift when a plurality of subjects having
different distances are imaged.
Figs. 4A and 4B are diagrams illustrating a relation-
ship between the imaging apparatus and a generat-
ed wide-angle image.
Figs. 5A and 5B are diagrams illustrating a relation-
ship between the imaging apparatus and a generat-
ed wide-angle image.
Figs. 6A and 6B are diagrams illustrating a relation-
ship between the imaging apparatus and a generat-
ed wide-angle image.
Figs. 7A and 7B are diagrams illustrating a relation-
ship between the imaging apparatus and a generat-
ed wide-angle image.
Figs. 8A and 8B are diagrams illustrating a relation-
ship between the imaging apparatus and a generat-
ed wide-angle image.
Figs. 9A and 9B are diagrams illustrating a relation-
ship between the imaging apparatus and a generat-
ed wide-angle image.
Figs. 10A and 10B are diagrams illustrating a rela-
tionship between the imaging apparatus and a gen-
erated wide-angle image.
Figs. 11A and 11B are diagrams illustrating a rela-
tionship between the imaging apparatus and a gen-
erated wide-angle image.
Figs. 12A and 12B are diagrams illustrating a rela-
tionship between the imaging apparatus and a gen-
erated wide-angle image.
Figs. 13A and 13B are diagrams illustrating a rela-
tionship between the imaging apparatus and a gen-
erated wide-angle image.

DESCRIPTION OF THE EMBODIMENTS

(First embodiment)

[0008] Figs. 1A and 1B are diagrams illustrating an im-
aging apparatus 100. The imaging apparatus 100 is, for
example, a monitoring camera. Fig. 1A is an overhead
view when the imaging apparatus 100 is seen from an
oblique direction, and Fig. 1B is a layout view when the
imaging apparatus 100 is seen from the upper side (+Z-
axis side). The imaging apparatus 100 includes a wide-
angle imaging unit 110 that acquires a wide-angle image.
The wide-angle imaging unit 110 includes a first imaging
unit 111a and a second imaging unit 111b which are dis-
posed so that parts of their imaging ranges overlap each
other. Hereinafter, an image which is acquired by the first
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imaging unit 111a is referred to as a first image, and an
image which is acquired by the second imaging unit 111b
is referred to as a second image. In the present embod-
iment, a wide-angle image is generated by synthesizing
the first image and the second image. Meanwhile, al-
though an example in which the wide-angle imaging unit
110 includes two imaging units is described in the present
embodiment, the wide-angle imaging unit is not limited
thereto and may include a plurality of imaging units. In
addition, the imaging ranges of the first imaging unit 111a
and the second imaging unit 111b are not limited to the
ranges shown in Figs. 1A and 1B, and, for example, the
imaging ranges may include a full circumference of 360
degrees.
[0009] In addition, the imaging apparatus 100 includes
a third imaging unit 120 that images a part of the imaging
range of the wide-angle imaging unit 110 and acquires
a detailed image (third image) 102. That is, the third im-
aging unit 120 images a region overlapping at least one
imaging range of the first imaging unit 111a or the second
imaging unit 111b. The detailed image can be, for exam-
ple, used as an enlarged image in a wide-angle image
201 or used as a supplementary image for supplementing
the wide-angle image 201.
[0010] Fig. 2 is a diagram illustrating a configuration of
the imaging apparatus 100. The imaging apparatus 100
includes a control unit 130, an image processing unit 131,
an extraction unit 132, a synthesis processing unit 133
and a transfer unit 140 in addition to the imaging unit
111a, the second imaging unit 111b and the third imaging
unit 120. Meanwhile, although the imaging apparatus 100
is described by way of example in the present embodi-
ment, the present invention may be realized by an image
processing apparatus. The image processing apparatus
includes the control unit 130, the image processing unit
131, the extraction unit 132, the synthesis processing
unit 133 and the transfer unit 140, and performs various
processes on images acquired from the imaging units.
[0011] The control unit 130 controls the entire imaging
apparatus 100. The control unit 130 includes a central
processing unit (CPU), and realizes various processes
by reading out and executing a program stored in a non-
volatile memory. The image processing unit 131 exe-
cutes image processing such as demosaicing, defect cor-
rection, distortion correction, noise correction, magnifi-
cation chromatic aberration correction, white balance ad-
justment, development processing, color conversion
processing, encoding processing, or expansion and con-
traction processing on an image acquired by each of the
imaging units.
[0012] The extraction unit 132 extracts a region of in-
terest that is a region in which a subject of interest is
present using at least one piece of information of the
state of the third imaging unit 120 and the detailed image
102 that is a third image. The extraction unit 132 extracts
a region of interest in accordance with, for example, the
imaging range of the third imaging unit 120, a distance
to a focus surface, a distance measuring frame, a pho-

tometric frame, the detection result of a subject, and the
like.
[0013] The synthesis processing unit 133 synthesizes
the first image acquired by the first imaging unit 111a and
the second image acquired by the second imaging unit
111b, and generates the wide-angle image. Specifically,
the synthesis processing unit 133 obtains the amount of
positional shift between a plurality of images by applying
a so-called pattern matching technique for obtaining cor-
relation coefficients while shifting an overlap between the
first image and the second image, and generates the
wide-angle image. In addition, the synthesis processing
unit 133 performs synthesis processing to reduce the
possibility of a subject of interest appearing as a double
image within a subject included in an imaging range in
which the first imaging unit 111a and the second imaging
unit 111b perform overlapping imaging. Meanwhile, the
subject of interest is determined using at least one piece
of information of the state of the third imaging unit 120
and the detailed image 102 acquired by the third imaging
unit 120. The details of synthesis processing for gener-
ating a wide-angle image will be described later.
[0014] The transfer unit 140 is connected to an external
client device through a network, and transfers an image
captured by the imaging apparatus 100 to the client de-
vice, receives instructions from the client device, or per-
forms communication with an external device. The client
device is an external device such as, for example, a PC
or an image processing apparatus. The network is, for
example, a wired LAN, a wireless LAN, or the like. In
addition, a configuration in which power is supplied to
the imaging apparatus 100 through a network may be
used.
[0015] The transfer unit 140 can transfer the wide-an-
gle image and the detailed image which are captured by
the imaging apparatus 100 in order through the same
network. In addition, the external client device transmits
a command for controlling the imaging apparatus 100 to
the transfer unit 140, and the imaging apparatus 100 hav-
ing received the command transmits a response to the
command to the client device. Meanwhile, the transfer
unit is not necessarily required to be connected to the
client device, and, for example, the imaging apparatus
100 may include a memory that saves image data, a view-
er that displays an image and an interface unit that ac-
cepts a user’s command.
[0016] The first imaging unit 111a includes an imaging
optical system 112a and an imaging element 113a. The
first imaging unit 111a acquires an image by forming a
subject image on the imaging element 113a through the
imaging optical system 112a. Similarly, the second im-
aging unit 111b includes an imaging optical system 112b
and an imaging element 113b. The second imaging unit
111b acquires an image by forming a subject image on
the imaging element 113b through the imaging optical
system 112b. Driving of the imaging optical system 112a
and the imaging optical system 112b and signal read-out
operations from the imaging element 113a and the im-
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aging element 113b are controlled by the control unit 130.
[0017] The third imaging unit 120 includes an imaging
optical system 122, an imaging element 123 and a drive
mechanism 124. The third imaging unit 120 acquires an
image by forming a subject image on the imaging element
123 through the imaging optical system 122. Driving of
the imaging optical system 122 and a signal read-out
operation from the imaging element 123 are controlled
by the control unit 130.
[0018] Each of the imaging optical systems 112a,
112b, and 122 includes a plurality of lenses such as a
shift lens or a zoom lens and a diaphragm. Each of the
imaging elements 113a, 113b, and 123 is an imaging
element such as a CCD or a CMOS, and receives light
from a subject through the imaging optical system to con-
vert the received light into an electrical signal using pho-
toelectric conversion. Each of the imaging units 111a,
111b, and 120 converts the electrical signal into a digital
signal, and acquires an image.
[0019] The drive mechanism 124 drives the third im-
aging unit 120, and changes the imaging direction there-
of. The drive mechanism 124 includes, for example, a
motor and a gear, and rotates the third imaging unit 120
around a specific rotary shaft by controlling electric power
for driving the motor. In addition, although a case where
the rotary shaft of the drive mechanism 124 is a Z-axis
is described by way of example in the present embodi-
ment, the drive mechanism may be configured to have
a plurality of rotary shafts by providing a plurality of mo-
tors. Meanwhile, in order to accurately acquire informa-
tion in the imaging direction of the third imaging unit 120,
it is preferable that the drive mechanism 124 have an
encoder.
[0020] Figs. 3A to 3C are diagrams illustrating a rela-
tionship between the imaging apparatus 100 and a gen-
erated wide-angle image 101. Fig. 3A is a diagram illus-
trating images which are acquired if subjects having dif-
ferent distances from the imaging apparatus 100 are im-
aged. A subject 151 is a subject located at a long distance
from the imaging apparatus 100, and a subject 152 is a
subject located at a short distance from the imaging ap-
paratus 100. A first image 115a is an image captured by
the first imaging unit 111a. A second image 115b is an
image captured by the second imaging unit 111b. As
shown in Fig. 3A, in the case of the subject 151 located
at a long distance, the amount of positional shift 161 be-
tween the first image 115a and the second image 115b
is small. On the other hand, in the case of the subject
152 located at a short distance, the amount of positional
shift 162 between the first image 115a and the second
image 115b is large.
[0021] In the synthesis processing unit 133, if the wide-
angle image 101 is generated by synthesizing the first
image 115a and the second image 115b shown in Fig.
3A so that specific subjects overlap each other, an image
of Fig. 3B or 3C is generated. Fig. 3B is a diagram illus-
trating an example of the wide-angle image 101 synthe-
sized so that the subjects 151 located at a long distance

from the imaging apparatus 100 overlap each other. Fig.
3C is a diagram illustrating an example of the wide-angle
image 101 synthesized so that the subjects 152 located
at a short distance from the imaging apparatus 100 over-
lap each other.
[0022] As shown in Fig. 3B, if the first image 115a and
the second image 115b are superimposed by being shift-
ed by the amount of positional shift 161 so that the sub-
jects 151 overlap each other to generate the wide-angle
image 101, the subject 152 appears as a double image.
On the other hand, as shown in Fig. 3C, if the first image
115a and the second image 115b are superimposed by
being shifted by the amount of positional shift 162 so that
the subjects 152 overlap each other to generate the wide-
angle image 101, the subject 151 appears as a double
image. In this manner, if a plurality of subjects having
different distances are imaged, any of the subjects ap-
pears as a double image in the generated wide-angle
image 101. Particularly, if a subject of interest appears
as a double image, the visibility of the wide-angle image
101 decreases.
[0023] Consequently, in the present embodiment, the
extraction unit 132 extracts a region of interest which is
used in synthesis processing, and the synthesis process-
ing unit 133 adjusts the amount of positional shift between
the first image 115a and the second image 115b to syn-
thesize the images so that the region of interest does not
appear as a double image. Meanwhile, in order to obtain
the amount of positional shift at which a subject within
an extracted region of interest 126 does not appear as a
double image, for example, a general method such as
template matching may be used. For example, correla-
tion coefficients may be calculated with respect to the
region of interest 126 while shifting the first image 115a
and the second image 115b, and the amount of positional
shift having a highest correlation coefficient may be ob-
tained. The correlation coefficient is obtained by, for ex-
ample, a sum of squared differences (SSD), a sum of
absolute differences (SAD), or the like.
[0024] In the first embodiment, the extraction unit 132
extracts a region of interest on the basis of the imaging
direction of the third imaging unit 120. The imaging di-
rection is the direction of the optical axis of the imaging
optical system 122 of the third imaging unit 120. In the
present embodiment, an image, acquired by the third im-
aging unit 120, which is used in extracting a region of
interest is called the detailed image 102. The detailed
image 102 for extracting a region of interest includes at
least a part of the imaging range in which the first imaging
unit 111a and the second imaging unit 111b perform over-
lapping imaging in the imaging range thereof. There are
cases where the detailed image 102 which is acquired
by the third imaging unit 120 is used as an enlarged image
in the wide-angle image 101 and is used as a supple-
mentary image for supplementing the wide-angle image
101. Hereinafter, the generation of the wide-angle image
in each case will be described.
[0025] First, a case where the detailed image 102 is
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desired to be used as an enlarged image in the wide-
angle image 101 will be described. In this case, since it
is necessary to accurately ascertain a correspondence
relation between subjects captured in the detailed image
102 and the wide-angle image 101, it is preferable to
reduce the possibility of a subject in a range of the wide-
angle image 101 which is also included within the imaging
range of the detailed image 102 appearing as a double
image. Therefore, a region included in an imaging angle
of view 127 of the third imaging unit 120 within the imaging
range in which the first imaging unit 111a and the second
imaging unit 111b perform overlapping imaging may be
set as the region of interest 126.
[0026] Figs. 4A and 4B are diagrams illustrating a re-
lationship between the imaging apparatus 100 and a gen-
erated wide-angle image 101 and the detailed image 102.
In Figs. 4A and 4B, the imaging directions of the third
imaging unit 120 are different from each other. The im-
aging angle of view 127 indicates the imaging angle of
view of the third imaging unit 120. Fig. 4A shows a case
where the subject 151 located at a long distance from
the imaging apparatus 100 is included in the imaging
angle of view 127 of the third imaging unit 120, and the
subject 152 located at a short distance is not included.
On the other hand, Fig. 4B is a case where the subject
152 located at a short distance from the imaging appa-
ratus 100 is included in the imaging angle of view 127 of
the third imaging unit 120, and the subject 151 located
at a long distance is not included.
[0027] The extraction unit 132 extracts a region includ-
ed in the imaging angle of view 127 of the third imaging
unit 120 as the region of interest 126. Therefore, in Fig.
4A, the synthesis processing unit 133 synthesizes the
first image 115a and the second image 115b so that the
subject 151 included in the region of interest 126, that is,
the imaging angle of view 127, does not appear as a
double image, and generates the wide-angle image 101.
Therefore, the synthesis processing unit 133 superim-
poses the first image 115a and the second image 115b
by shifting the images by an amount of positional shift
161 so that the subjects 151 overlap each other to gen-
erate the wide-angle image 101.
[0028] On the other hand, in Fig. 4B, the synthesis
processing unit 133 synthesizes the first image 115a and
the second image 115b so that the subject 152 included
in the region of interest 126, that is, the imaging angle of
view 127, does not appear as a double image, and gen-
erates the wide-angle image 101. Therefore, the synthe-
sis processing unit 133 superimposes the first image
115a and the second image 115b by shifting the images
by an amount of positional shift 162 so that the subjects
152 overlap each other to generate the wide-angle image
101.
[0029] In this manner, the region included in the imag-
ing angle of view 127 of the third imaging unit 120 is set
as the region of interest 126, whereby it is possible to
reduce the possibility of a subject in a range of the wide-
angle image 101 which is also included within the imaging

range of the detailed image 102 appearing as a double
image. As a result, it is possible to improve the visibility
of the wide-angle image 101 in a case where the detailed
image 102 is desired to be used as an enlarged image
in the wide-angle image 101.
[0030] Next, a case where the detailed image 102 is
desired to be used as an image for supplementing and
monitoring the wide-angle image 101 will be described.
In this case, it is preferable to improve the visibility of a
subject in a range of the wide-angle image 101 which is
not included within the imaging range of the detailed im-
age 102. Therefore, the extraction unit 132 sets a region
which is not included in the imaging angle of view 127 of
the third imaging unit 120 within the imaging range in
which the first imaging unit 111a and the second imaging
unit 111b perform overlapping imaging as the region of
interest 126.
[0031] Figs. 5A and 5B are diagrams illustrating a re-
lationship between the imaging apparatus 100 and the
wide-angle image 101 and the detailed image 102 which
are generated. In Figs. 5A and 5B, the imaging directions
of the third imaging unit 120 are different from each other.
Fig. 5A shows a case where the subject 151 located at
a long distance from the imaging apparatus 100 is includ-
ed in the imaging angle of view 127 of the third imaging
unit 120, and the subject 152 located at a short distance
is not included. On the other hand, Fig. 5B shows a case
where the subject 152 located at a short distance from
the imaging apparatus 100 is included in the imaging
angle of view 127 of the third imaging unit 120, and the
subject 151 located at a long distance is not included.
[0032] An image which is acquired by each imaging
unit in Fig. 5A is the same as the image which is acquired
by each imaging unit in Fig. 4A. Similarly, an image which
is acquired by each imaging unit in Fig. 5B is the same
as the image which is acquired by each imaging unit in
Fig. 4B. However, in Figs. 5A and 5B, the extraction unit
132 extracts a region which is not included in the imaging
angle of view 127 of the third imaging unit 120 as the
region of interest 126. Therefore, the generated wide-
angle images 101 are different from each other in Figs.
5A and 4A, and are also different from each other in Figs.
5B and 4B similarly.
[0033] In Fig. 5A, the synthesis processing unit 133
synthesizes the first image 115a and the second image
115b so that the subject 152 included in the region of
interest 126 which is out of the imaging angle of view 127
of the third imaging unit 120 does not appear as a double
image, and generates the wide-angle image 101. There-
fore, the synthesis processing unit 133 superimposes the
first image 115a and the second image 115b by shifting
the images by an amount of positional shift 162 so that
the subjects 152 overlap each other to generate the wide-
angle image 101.
[0034] In Fig. 5B, the synthesis processing unit 133
synthesizes the first image 115a and the second image
115b so that the subject 151 included in the region of
interest 126 which is out of the imaging angle of view 127
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of the third imaging unit 120 does not appear as a double
image, and generates the wide-angle image 101. There-
fore, the synthesis processing unit 133 superimposes the
first image 115a and the second image 115b by shifting
the images by an amount of positional shift 161 so that
the subjects 151 overlap each other to generate the wide-
angle image 101.
[0035] In this manner, the region which is not included
in the imaging angle of view 127 of the third imaging unit
120 is set as the region of interest 126, whereby it is
possible to reduce the possibility of a subject in a range
of the wide-angle image 101 which is not also included
within the imaging range of the detailed image 102 ap-
pearing as a double image. As a result, it is possible to
improve the visibility of the wide-angle image 101 in a
case where the detailed image 102 is desired to be used
as an image for supplementing and monitoring the wide-
angle image 101.
[0036] Meanwhile, as in the present embodiment,
when the wide-angle image 101 is generated so that the
region of interest 126 does not appear as a double image,
there is the possibility of a subject other than the region
of interest 126 appearing as a double image. Specifically,
if the amount of positional shift of a subject other than
the region of interest 126 between the first image 115a
and the second image 115b is different from the amount
of positional shift of a subject in the region of interest 126
between the first image 115a and the second image
115b, the region appears as a double image. Conse-
quently, regarding a region appearing as a double image,
when the wide-angle image 101 is generated, it is pref-
erable to make a double image inconspicuous by adding
blur while simultaneously superimposing the first image
115a and the second image 115b by shifting the images.
Specifically, low-pass filtering may be performed on a
region of a subject other than the region of interest 126.
Addition averaging or thinning may be performed be-
tween pixels adjacent to each other by low-pass filtering,
or an arithmetic operation may be performed after con-
version into a frequency space.
[0037] As describe above, according to the present
embodiment, it is possible to generate the wide-angle
image 101 by setting the region of interest 126 used in
synthesis processing in accordance with the imaging di-
rection (imaging range) of the third imaging unit 120 and
synthesizing a plurality of images so as to superimpose
subjects within the region of interest 126. Thereby, it is
possible to reduce the possibility of a subject of interest
appearing as a double image, and to improve the visibility
of the wide-angle image 101.

(Second embodiment)

[0038] An imaging apparatus 200 in a second embod-
iment includes a first imaging unit 211a, a second imaging
unit 211b and a third imaging unit 220. The imaging ap-
paratus 200 has the same configuration as that of the
imaging apparatus 100 of the first embodiment, but has

a different configuration of the third imaging unit 220.
Specifically, the third imaging unit 220 of the imaging
apparatus 200 has a zoom control mechanism capable
of changing an imaging angle of view instead of the drive
mechanism 124 capable of changing an imaging direc-
tion which is included in the third imaging unit 120 of the
imaging apparatus 100. The zoom control mechanism
includes a motor and a gear, and changes a zoom ratio
by moving some lenses within the imaging optical system
122 of the third imaging unit 220 in an optical axis direc-
tion.
[0039] In the second embodiment, the extraction unit
132 extracts a region of interest 226 on the basis of the
imaging angle of view of the third imaging unit 220. Gen-
erally, as a subject located at a longer distance from the
imaging apparatus is imaged, the subject is required to
be imaged more enlargedly, and thus the imaging angle
of view becomes narrower. Therefore, it can be deter-
mined that, as the imaging angle of view of the third im-
aging unit 220 becomes narrower, a user mainly images
a subject located at a longer distance. There are cases
where a detailed image 202 which is acquired by the third
imaging unit 220 is used as an enlarged image in the
wide-angle image 201 and is used as a supplementary
image for supplementing the wide-angle image 201.
Hereinafter, the generation of the wide-angle image in
each case will be described.
[0040] First, a case where the detailed image 202 is
used as an enlarged image of the wide-angle image 201
will be described. In this case, when the wide-angle im-
age 201 is generated, it is preferable to reduce the pos-
sibility of a subject which is mainly imaged by the third
imaging unit 220 appearing as a double image. Figs. 6A
and 6B are diagrams illustrating a relationship between
the imaging apparatus 200 and the wide-angle image
201 and the detailed image 202 which are generated. In
Figs. 6A and 6B, the imaging angles of view of the third
imaging unit 220 are different from each other. Fig. 6A
shows a case where the imaging angle of view of the
third imaging unit 220 is narrow. On the other hand, Fig.
6B shows a case where the imaging angle of view of the
third imaging unit 220 is wide.
[0041] In the case of Fig. 6A, since the imaging angle
of view of the third imaging unit 220 is narrow, it can be
determined that the third imaging unit 220 images a sub-
ject 251 located at a long distance from the imaging ap-
paratus 200. Therefore, the extraction unit 132 extracts
a range in which the subject 251 located at a long distance
from the imaging apparatus 200 is imaged within an im-
aging range in which the first imaging unit 211a and the
second imaging unit 211b perform overlapping imaging
as the region of interest 226. The synthesis processing
unit 133 adjusts the amount of positional shift between
a first image and a second image so that the subject 251
in the region of interest 226 does not appear as a double
image, and generates the wide-angle image 201. Mean-
while, since the subject 251 is located at a long distance
from the imaging apparatus 200, the range in which the
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subject is imaged is a range having a small amount of
positional shift between the first image and the second
image. Therefore, if the detailed image 202 is used as
an enlarged image, as the imaging angle of view of the
third imaging unit 220 becomes narrower, the extraction
unit 132 may extract a region having a smaller amount
of positional shift between the first image and the second
image as the region of interest 226.
[0042] In the case of Fig. 6B, since the imaging angle
of view of the third imaging unit 220 is wide, it can be
determined that the third imaging unit 220 images a sub-
ject 252 located at a short distance from the imaging ap-
paratus 200. Therefore, the extraction unit 132 extracts
a range in which the subject 252 located at a short dis-
tance from the imaging apparatus 200 is imaged within
the imaging range in which the first imaging unit 211a
and the second imaging unit 211b perform overlapping
imaging as the region of interest 226. The synthesis
processing unit 133 adjusts the amount of positional shift
between the first image and the second image so that
the subject 252 in the region of interest 226 does not
appear as a double image, and generates the wide-angle
image 201. Meanwhile, since the subject 252 is located
at a short distance from the imaging apparatus 200, the
range in which the subject is imaged is a range having a
large amount of positional shift between the first image
and the second image. Therefore, if the detailed image
202 is used as an enlarged image, as the imaging angle
of view of the third imaging unit 220 becomes wider, the
extraction unit 132 may extract a region having a larger
amount of positional shift between the first image and
the second image as the region of interest 226.
[0043] In this manner, if the detailed image 202 is used
as an enlarged image, as the imaging angle of view of
the third imaging unit 220 becomes narrower, a range
having a smaller amount of positional shift between im-
ages used to synthesize the wide-angle image 201 is
extracted as the region of interest 226. Thereby, it is pos-
sible to reduce the possibility of a subject which is mainly
imaged by the third imaging unit 220 appearing as a dou-
ble image in the wide-angle image 201, and to improve
the visibility of the wide-angle image 201 in a case where
the detailed image 202 is desired to be used as an en-
larged image of the wide-angle image 201.
[0044] Next, a case where the detailed image 202 is
used as an image for supplementing and monitoring the
wide-angle image 201 will be described. In this case,
when the wide-angle image 201 is generated, it is pref-
erable to reduce the possibility of a subject separate from
the subject which is mainly imaged by the third imaging
unit 220 appearing as a double image. Figs. 7A and 7B
are diagrams illustrating a relationship between the im-
aging apparatus 200 and the wide-angle image 201 and
the detailed image 202 which are generated. In Figs. 7A
and 7B, the imaging angles of view of the third imaging
unit 220 are different from each other. Fig. 7A shows a
case where the imaging angle of view of the third imaging
unit 220 is narrow. On the other hand, Fig. 7B shows a

case where the imaging angle of view of the third imaging
unit 220 is wide.
[0045] In the case of Fig. 7A, since the imaging angle
of view of the third imaging unit 220 is narrow, it can be
determined that the third imaging unit 220 image the sub-
ject 251 located at a long distance from the imaging ap-
paratus 200. Therefore, the extraction unit 132 extracts
a range in which the subject 252 different from the subject
251 is imaged within the imaging range in which the first
imaging unit 211a and the second imaging unit 211b per-
form overlapping imaging as the region of interest 226.
The synthesis processing unit 133 adjusts the amount of
positional shift between the first image and the second
image so that the subject 252 in the region of interest
226 does not appear as a double image, and generates
the wide-angle image 201. Meanwhile, since the subject
252 is located at a short distance from the imaging ap-
paratus 200, the range in which the subject is imaged is
a range having a large amount of positional shift between
the first image and the second image. Therefore, if the
detailed image 202 is used as a supplementary image,
as the imaging angle of view of the third imaging unit 220
becomes narrower, the extraction unit 132 may extract
a region having a larger amount of positional shift be-
tween the first image and the second image as the region
of interest 226.
[0046] In the case of Fig. 7B, since the imaging angle
of view of the third imaging unit 220 is wide, it can be
determined that the third imaging unit 220 images the
subject 252 located at a short distance from the imaging
apparatus 200. Therefore, the extraction unit 132 ex-
tracts a range in which the subject 251 different from the
subject 252 is imaged within the imaging range in which
the first imaging unit 211a and the second imaging unit
211b perform overlapping imaging as the region of inter-
est 226. The synthesis processing unit 133 adjusts the
amount of positional shift between a first image and a
second image so that the subject 251 in the region of
interest 226 does not appear as a double image, and
generates the wide-angle image 201. Meanwhile, since
the subject 251 is located at a long distance from the
imaging apparatus 200, the range in which the subject
is imaged is a range in which the amount of positional
shift between the first image and the second image is
small. Therefore, if the detailed image 202 is used as a
supplementary image, as the imaging angle of view of
the third imaging unit 220 becomes wider, the extraction
unit 132 may extract a region having a smaller amount
of positional shift between the first image and the second
image as the region of interest 226.
[0047] In this manner, if the detailed image 202 is used
as a supplementary image, as the imaging angle of view
of the third imaging unit 220 becomes narrower, a range
having a larger the amount of positional shift between
images used to synthesize the wide-angle image 201 is
extracted as the region of interest 226. Thereby, it is pos-
sible to reduce the possibility of a subject separate from
the subject which is mainly imaged by the third imaging
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unit 220 appearing as a double image in the wide-angle
image 201, and to improve the visibility of the wide-angle
image 201 in a case where the detailed image 202 is
desired to be used as a supplementary image of the wide-
angle image 201.
[0048] As described above, according to the present
embodiment, it is possible to generate the wide-angle
image 201 by setting the region of interest 226 used in
synthesis processing in accordance with the imaging an-
gle of view of the third imaging unit 220 and synthesizing
a plurality of images so as to superimpose subjects within
the region of interest 226. In addition, according to first
embodiment and the second embodiment, the extraction
unit 132 extracts a region of interest on the basis of the
imaging range of the detailed image such as an imaging
direction or the imaging angle of view. Thereby, it is pos-
sible to reduce the possibility of a subject of interest ap-
pearing as a double image, and to improve the visibility
of the wide-angle image 201.

(Third embodiment)

[0049] An imaging apparatus 300 in a third embodi-
ment includes a first imaging unit 311a, a second imaging
unit 311b and a third imaging unit 320. The imaging ap-
paratus 300 has the same configuration as that of the
imaging apparatus 100 of the first embodiment, but has
a different configuration of the third imaging unit 320.
Specifically, the third imaging unit 320 of the imaging
apparatus 300 has a focus control mechanism capable
of changing a back focus distance instead of the drive
mechanism 124 capable of changing an imaging direc-
tion which is included in the third imaging unit 120 of the
imaging apparatus 100. A focusing mechanism 324 in-
cludes, for example, a motor and a gear, and changes a
back focus distance by moving some lenses within the
imaging optical system 122 of the third imaging unit 320
in an optical axis direction.
[0050] The extraction unit 132 of the imaging appara-
tus 300 extracts a region of interest 326 on the basis of
a distance from a subject having the region of interest
326 imaged by the third imaging unit 320 to a focus sur-
face. Generally, as a subject becomes more distant from
a focus surface, the definition of an image becomes lower
due to blur. Therefore, it can be determined that a user
mainly images a subject which has small blur and is close
to a focus surface using the third imaging unit 320. As
described above, the amount of positional shift between
the first image captured by the first imaging unit 311a
and the second image captured by the second imaging
unit 311b changes depending on a distance from the im-
aging apparatus 300 to a subject. There are cases where
a detailed image 302 which is acquired by the third im-
aging unit 320 is used as an enlarged image in the wide-
angle image 301 and is used as a supplementary image
for supplementing the wide-angle image 301. Hereinaf-
ter, the generation of the wide-angle image in each case
will be described.

[0051] First, a case where the detailed image 302 is
used as an enlarged image of the wide-angle image 301
will be described. In this case, when the wide-angle im-
age 301 is generated, it is preferable to reduce the pos-
sibility of a subject which is mainly imaged by the third
imaging unit 320 appearing as a double image. Figs. 8A
and 8B are diagrams illustrating a relationship between
the imaging apparatus 300 and the wide-angle image
301 and the detailed image 302 which are generated. In
Figs. 8A and 8B, distances 327 from the third imaging
unit 320 to a focus surface are different from each other.
Fig. 8A shows a case where the distance 327 from the
third imaging unit 320 to a focus surface is coincident
with a distance from the third imaging unit 320 to a subject
351. On the other hand, Fig. 8B shows a case where the
distance 327 from the third imaging unit 320 to a focus
surface is coincident with a distance from the third imag-
ing unit 320 to a subject 352.
[0052] In the case of Fig. 8A, since the distance 327
from the third imaging unit 320 to a focus surface is co-
incident with the distance from the third imaging unit 320
to the subject 351, it can be determined that the third
imaging unit 320 images the subject 351. Therefore, the
extraction unit 132 extracts a range in which the subject
351 is imaged within an imaging range in which the first
imaging unit 311a and the second imaging unit 311b per-
form overlapping imaging as the region of interest 326.
The synthesis processing unit 133 adjusts the amount of
positional shift between the first image and the second
image so that the subject 351 in the region of interest
326 does not appear as a double image, and generates
the wide-angle image 301. Meanwhile, since there is a
high possibility that a user images a subject located on
a focus surface using the third imaging unit 320, it is more
preferable that the extraction unit 132 set a range coin-
cident with the distance 327 from the third imaging unit
320 to a focus surface as the region of interest 326.
[0053] In the case of Fig. 8B, since the distance 327
from the third imaging unit 320 to a focus surface is co-
incident with the distance from the third imaging unit 320
to the subject 352, it can be determined that the third
imaging unit 320 images the subject 352. Therefore, the
extraction unit 132 extracts a range in which the subject
352 is imaged within the imaging range in which the first
imaging unit 311a and the second imaging unit 311b per-
form overlapping imaging as the region of interest 326.
The synthesis processing unit 133 adjusts the amount of
positional shift between the first image and the second
image so that the subject 352 in the region of interest
326 does not appear as a double image, and generates
the wide-angle image 301. Meanwhile, since there is a
high possibility that a user images a subject located on
a focus surface using the third imaging unit 320, it is more
preferable that the extraction unit 132 set a range coin-
cident with the distance 327 from the third imaging unit
320 to a focus surface as the region of interest 326.
[0054] That is, if the distance 327 from the third imaging
unit 320 to a focus surface is far from the imaging appa-
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ratus 300 as shown in Fig. 8A, the amount of positional
shift between images when the wide-angle image 301 is
generated is reduced so that the subject 351 does not
appear as a double image. On the other hand, if the dis-
tance 327 from the third imaging unit 320 to a focus sur-
face is close to the imaging apparatus 300 as shown in
Fig. 8B, the amount of positional shift between images
when the wide-angle image 301 is generated is increased
so that the subject 352 does not appear as a double im-
age.
[0055] In this manner, the region of interest 326 is set
in accordance with a distance relationship between a
subject and a focus surface when the detailed image 302
is captured, whereby it is possible to reduce the possibility
of the subject which is mainly imaged by the third imaging
unit 320 in the wide-angle image 301 appearing as a
double image. As a result, it is possible to improve the
visibility of the wide-angle image 301 in a case where the
detailed image 302 is used as an enlarged image of the
wide-angle image 301.
[0056] Next, a case where the detailed image 302 is
used as an image for supplementing and monitoring the
wide-angle image 301 will be described. In this case, it
is preferable to reduce the possibility of a subject sepa-
rate from the subject which is mainly imaged by the third
imaging unit 320 in the wide-angle image 301 appearing
as a double image. Figs. 9A and 9B are diagrams illus-
trating a relationship between the imaging apparatus 300
and the wide-angle image 301 and the detailed image
302 which are generated. In Figs. 9A and 9B, the dis-
tances 327 from the third imaging unit 320 to a focus
surface are different from each other. Fig. 9A shows a
case where the distance 327 from the third imaging unit
320 to a focus surface is coincident with the distance
from the third imaging unit 320 to the subject 351. On the
other hand, Fig. 9B shows a case where the distance
327 from the third imaging unit 320 to a focus surface is
coincident with the distance from the third imaging unit
320 to the subject 352.
[0057] In the case of Fig. 9A, since the distance 327
from the third imaging unit 320 to a focus surface is co-
incident with the distance from the third imaging unit 320
to the subject 351, it can be determined that the third
imaging unit 320 images the subject 351. Therefore, the
extraction unit 132 extracts a range in which the subject
352 is imaged within the imaging range in which the first
imaging unit 311a and the second imaging unit 311b per-
form overlapping imaging as the region of interest 326.
The synthesis processing unit 133 adjusts the amount of
positional shift between the first image and the second
image so that the subject 352 in the region of interest
326 does not appear as a double image, and generates
the wide-angle image 301.
[0058] In the case of Fig. 9B, since the distance 327
from the third imaging unit 320 to a focus surface is co-
incident with the distance from the third imaging unit 320
to the subject 352, it can be determined that the third
imaging unit 320 images the subject 352. Therefore, the

extraction unit 132 extracts a range in which the subject
351 is imaged within an imaging range in which the first
imaging unit 311a and the second imaging unit 311b per-
form overlapping imaging as the region of interest 326.
The synthesis processing unit 133 adjusts the amount of
positional shift between the first image and the second
image so that the subject 351 in the region of interest
326 does not appear as a double image, and generates
the wide-angle image 301.
[0059] That is, if the distance 327 from the third imaging
unit 320 to a focus surface is far from the imaging appa-
ratus 300 as shown in Fig. 9A, the amount of positional
shift between images when the wide-angle image 301 is
generated is increased so that the subject 352 does not
appear as a double image. On the other hand, if the dis-
tance 327 from the third imaging unit 320 to a focus sur-
face is at a short distance from the imaging apparatus
300 as shown in Fig. 9B, the amount of positional shift
between images when the wide-angle image 301 is gen-
erated is reduced so the subject 351 does not appear as
a double image.
[0060] In this manner, the region of interest 326 is set
in accordance with a distance relationship between a
subject and a focus surface when the detailed image 302
is captured, whereby it is possible to reduce the possibility
of a subject different from the subject which is mainly
imaged by the third imaging unit 320 in the wide-angle
image 301 appearing as a double image. As a result, it
is possible to improve the visibility of the wide-angle im-
age 301 in a case where the detailed image 302 is used
as a supplementary image of the wide-angle image 301.

(Fourth embodiment)

[0061] An imaging apparatus 400 in a fourth embodi-
ment includes a first imaging unit 411a, a second imaging
unit 411b and a third imaging unit 420. The imaging ap-
paratus 400 has substantially the same configuration as
that of any of the imaging apparatus 100, the imaging
apparatus 200, and the imaging apparatus 300 of the
first to third embodiments, but is different from the other
imaging apparatuses in that an evaluation frame setting
unit is further included. The evaluation frame setting unit
sets a region (hereinafter, an evaluation frame) 427 for
determining imaging parameters of the third imaging unit
420 in a detailed image 402 which is a third image ac-
quired by the third imaging unit 420. The extraction unit
132 extracts a region of interest 426 using information of
the evaluation frame 427 set by the evaluation frame set-
ting unit. The evaluation frame 427 may be, for example,
automatically set by the evaluation frame setting unit in
accordance with the detection of a subject or the like, or
may be set by a user designating a region on the detailed
image 402.
[0062] Hereinafter, an exposure level as an imaging
parameter determined in the evaluation frame 427 will
be described by way of example. That is, the evaluation
frame 427 functions as a photometric frame for determin-
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ing an exposure level. Generally, since there is more of
tendency for blown out highlights to be generated as the
exposure level becomes higher, and there is more of ten-
dency for blocked up shadows to be generated as the
exposure level becomes lower, the exposure level is ad-
justed so that the average value of signal levels in an
image is set to a proper value. As a method for adjusting
an exposure level, there is a method of extracting only a
specific region in an image and obtaining an average
value of signal levels of the specific region. The evalua-
tion frame 427 of the present embodiment corresponds
to a specific region for obtaining an average value of sig-
nal levels. The exposure level can be adjusted by con-
trolling the accumulation time or gain of each pixel of the
imaging element 123 of the third imaging unit 420. In
addition, if the imaging optical system 122 of the third
imaging unit 420 has a diaphragm, it is also possible to
adjust an exposure level by controlling the diaphragm.
[0063] The exposure level of the third imaging unit 420
is adjusted so that the average value of pixel signal levels
in the evaluation frame 427 is coincident with a proper
signal level, whereby it is possible to improve the visibility
of a subject within the evaluation frame 427 regardless
of the brightness of the subject. Therefore, it can be de-
termined that a user mainly images the range of the eval-
uation frame 427 using the third imaging unit 420. That
is, the extraction unit 132 may set the region of interest
426 in accordance with the region of the evaluation frame
427 in the detailed image 402. There are cases where
the detailed image 402 which is acquired by the third
imaging unit 420 is used as an enlarged image in the
wide-angle image 401 and is used as a supplementary
image for supplementing the wide-angle image 401.
Hereinafter, the generation of the wide-angle image in
each case will be described.
[0064] First, a case where the detailed image 402 is
used as an enlarged image of the wide-angle image 401
will be described. In this case, when the wide-angle im-
age 401 is generated, it is preferable to reduce the pos-
sibility of a subject which is mainly imaged by the third
imaging unit 420 appearing as a double image. There-
fore, the extraction unit 132 may extract the evaluation
frame 427 of the detailed image 402 within an imaging
range in which the first imaging unit 411a and the second
imaging unit 411b perform overlapping imaging as the
region of interest 426.
[0065] Figs. 10A and 10B are diagrams illustrating a
relationship between the imaging apparatus 400 and the
wide-angle image 401 and the detailed image 402 which
are generated. In Figs. 10A and 10B, the evaluation
frames 427 which are set in the third imaging unit 420
are different from each other. Fig. 10A shows a case
where the evaluation frame 427 is set in a subject 451
located at a long distance from the imaging apparatus
400. On the other hand, Fig. 10B shows a case where
the evaluation frame 427 is set in a subject 452 located
at a short distance from the imaging apparatus 400.
[0066] In Fig. 10A, the subject 451 is included in the

evaluation frame 427, and the subject 452 is not included.
The extraction unit 132 extracts the evaluation frame 427
as the region of interest 426. The synthesis processing
unit 133 adjusts the amount of positional shift between
a first image and a second image 415b so that the subject
451 in the region of interest 426 does not appear as a
double image, and generates the wide-angle image 401.
[0067] In Fig. 10B, the subject 452 is included in the
evaluation frame 427, and the subject 451 is not included.
The extraction unit 132 extracts the evaluation frame 427
as the region of interest 426. The synthesis processing
unit 133 adjusts the amount of positional shift between
the first image and the second image 415b so that the
subject 452 in the region of interest 426 does not appear
as a double image, and generates the wide-angle image
401.
[0068] In this manner, if the evaluation frame 427 is
set as the region of interest 426, it is possible to reduce
the possibility of the subject which is mainly imaged by
the third imaging unit 420 appearing as a double image
in the generated wide-angle image 401. As a result, it is
possible to improve the visibility of the wide-angle image
401 in a case where the detailed image 402 is used as
an enlarged image of the wide-angle image 401.
[0069] Next, a case where the detailed image 402 is
used as a supplementary image for supplementing and
monitoring the wide-angle image 401 will be described.
In this case, in the wide-angle image 401, it is preferable
to reduce the possibility of a subject separate from the
subject which is mainly imaged in the detailed image 402
appearing as a double image. Therefore, the extraction
unit 132 may extract a region different from the evaluation
frame 427 in the detailed image 402 within the imaging
range in which the first imaging unit 411a and the second
imaging unit 411b perform overlapping imaging as the
region of interest 426.
[0070] Figs. 11A and 11B are diagrams illustrating a
relationship between the imaging apparatus 400 and the
wide-angle image 401 and the detailed image 402 which
are generated. In Figs. 11A and 11B, the evaluation
frames 427 which are set in the third imaging unit 420
are different from each other. Fig. 11A shows a case
where the evaluation frame 427 is set in the subject 451
located at a long distance from the imaging apparatus
400. On the other hand, Fig. 11B shows a case where
the evaluation frame 427 is set in the subject 452 located
at a short distance from the imaging apparatus 400.
[0071] In Fig. 11A, the subject 451 is included in the
evaluation frame 427, and the subject 452 is not included.
The extraction unit 132 extracts a region which is not
included in the evaluation frame 427 as the region of
interest 426. The synthesis processing unit 133 adjusts
the amount of positional shift between the first image and
the second image so that the subject 452 in the region
of interest 426 does not appear as a double image, and
generates the wide-angle image 401.
[0072] In Fig. 11B, the subject 452 is included in the
evaluation frame 427, and the subject 451 is not included.
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The extraction unit 132 extracts a region which is not
included in the evaluation frame 427 as the region of
interest 426. The synthesis processing unit 133 adjusts
the amount of positional shift between the first image and
the second image so that the subject 451 in the region
of interest 426 does not appear as a double image, and
generates the wide-angle image 401.
[0073] In this manner, if the region which is not included
in the evaluation frame 427 is set as the region of interest
426, it is possible to reduce the possibility of a subject
separate from the subject which is mainly imaged by the
third imaging unit 420 appearing as a double image in
the generated wide-angle image 401. As a result, it is
possible to improve the visibility of the wide-angle image
401 in a case where the detailed image 402 is used as
a supplementary image of the wide-angle image 401.
[0074] As described above, if the detailed image 402
is used as an enlarged image, the evaluation frame 427
may be set to the region of interest 426, and if the detailed
image 402 is used as a supplementary image, the region
which is not included in the evaluation frame 427 may be
set to the region of interest 426. Thereby, if the detailed
image 402 is used as an enlarged image, it is possible
to reduce the possibility of the subject which is mainly
imaged in the detailed image 402 appearing as a double
image in the generated wide-angle image 401. In addi-
tion, if the detailed image 402 is used as a supplementary
image, it is possible to reduce the possibility of a subject
separate from the subject which is mainly imaged in the
detailed image 402 appearing as a double image in the
generated wide-angle image 401. As a result, if the de-
tailed image 402 is used as an enlarged image of the
wide-angle image 401 and is used as a supplementary
image, it is possible to improve the visibility of each of
the wide-angle images 401.
[0075] Meanwhile, in the present embodiment, an ex-
ample of the exposure level as an imaging parameter
has been described, but a region for determining another
imaging parameter may be set as the evaluation frame
427. For example, a region for determining the white bal-
ance of an image may be set as the evaluation frame
427. In addition, a distance measuring frame which is a
region for determining the position of a focus surface may
be set as the evaluation frame 427. In this manner, since
there is a high possibility that the evaluation frame 427
is mainly set in a subject which is desired to be imaged
by a user, the region of interest 126 may be set in ac-
cordance with the evaluation frame 427.

(Fifth embodiment)

[0076] An imaging apparatus 500 in a fifth embodiment
includes a first imaging unit 511a, a second imaging unit
511b and a third imaging unit 520. The imaging apparatus
500 has substantially the same configuration as that of
any of the imaging apparatus 100, the imaging apparatus
200, and the imaging apparatus 300 of the first to third
embodiments, but is different from the other imaging ap-

paratuses in that a detection unit is further included. The
detection unit detects a specific subject using a detailed
image 502 which is a third image acquired by the third
imaging unit 520. The specific subject is, for example, a
subject desired to be mainly monitored using a monitor-
ing camera (such as, for example, a person or a vehicle).
The detection unit detects a specific subject, for example,
by extracting a feature point from the detailed image 502.
The feature point is a portion where the feature of a spe-
cific subject is expressed on an image. For example, in
the case of a person, an eye, a nose, a mouth, or the like
is a feature point. The extraction unit 132 extracts a region
of interest 526 using information of a specific subject de-
tected by the detection unit.
[0077] Therefore, it can be determined that a user
mainly images a range 527 in which a specific subject to
be monitored is imaged (hereinafter referred to as a spe-
cific subject range) using the third imaging unit 520. That
is, the extraction unit 132 may set the region of interest
526 in accordance with the result of detection of a specific
subject in the detailed image 502. There are cases where
the detailed image 502 which is acquired by the third
imaging unit 520 is used as an enlarged image in a wide-
angle image 501 and is used as a supplementary image
for supplementing the wide-angle image 501. Hereinaf-
ter, the generation of the wide-angle image in each case
will be described.
[0078] First, a case where the detailed image 502 is
desired to be used as an enlarged image of the wide-
angle image 501 will be described. In this case, it is pref-
erable to reduce the possibility of a subject which is main-
ly imaged by the third imaging unit 520 in the wide-angle
image 501 appearing as a double image. Therefore, the
extraction unit 132 extracts the specific subject range
527 in the detailed image 502 within an imaging range
in which the first imaging unit 511a and the second im-
aging unit 511b perform overlapping imaging as the re-
gion of interest 526.
[0079] Figs. 12A and 12B are diagrams illustrating a
relationship between the imaging apparatus 500 and the
wide-angle image 501 and the detailed image 502 which
are generated. In Figs. 12A and 12B, the specific subject
ranges 527 corresponding to specific subjects detected
by the third imaging unit 520 are different from each other.
Fig. 12A shows a case where the specific subject range
527 is set in a subject 551 located at a long distance from
the imaging apparatus 500. On the other hand, Fig. 12B
shows a case where the specific subject range 527 is set
in the subject 452 located at a short distance from the
imaging apparatus 500.
[0080] In Fig. 12A, the subject 551 is included in the
specific subject range 527, and a subject 552 is not in-
cluded. The extraction unit 132 extracts the specific sub-
ject range 527 as the region of interest 526. The synthesis
processing unit 133 adjusts the amount of positional shift
between the first image and the second image so that
the subject 551 in the specific subject range 527 does
not appear as a double image, and generates the wide-
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angle image 501.
[0081] In Fig. 12B, the subject 452 is included in the
specific subject range 527, and the subject 451 is not
included. The extraction unit 132 extracts the specific
subject range 527 as the region of interest 526. The syn-
thesis processing unit 133 adjusts the amount of posi-
tional shift between the first image and the second image
so that the subject 552 in the region of interest 526 does
not appear as a double image, and generates the wide-
angle image 501.
[0082] In this manner, if the specific subject range 527
is set as the region of interest 526, it is possible to reduce
the possibility of the subject which is mainly imaged by
the third imaging unit 520 in the generated wide-angle
image 501 appearing as a double image. As a result, it
is possible to improve the visibility of the wide-angle im-
age 501 in a case where the detailed image 502 is desired
to be used as an enlarged image of the wide-angle image
501.
[0083] Next, a case where the detailed image 502 is
used as an image for supplementing and monitoring the
wide-angle image 501 will be described. In this case, in
the wide-angle image 501, it is preferable to reduce the
possibility of a subject separate from a subject which is
mainly imaged in the detailed image 502 appearing as a
double image. Therefore, the extraction unit 132 extracts
a region different from the specific subject range 527 in
the detailed image 502 within the imaging range in which
the first imaging unit 511a and the second imaging unit
511b perform overlapping imaging as the region of inter-
est 526.
[0084] Figs. 13A and 13B are diagrams illustrating a
relationship between the imaging apparatus 500 and the
wide-angle image 501 and the detailed image 502 which
are generated. In Figs. 13A and 13B, the specific subject
ranges 527 corresponding to specific subjects detected
by the third imaging unit 520 are different from each other.
Fig. 13A shows a case where the specific subject range
527 is set in the subject 551 located at a long distance
from the imaging apparatus 500. On the other hand, Fig.
13B shows a case where the specific subject range 527
is set in the subject 452 located at a short distance from
the imaging apparatus 500.
[0085] In Fig. 13A, the subject 551 is included in the
specific subject range 527, and the subject 552 is not
included. The extraction unit 132 extracts a region which
is not included in the specific subject range 527 as the
region of interest 526. The synthesis processing unit 133
adjusts the amount of positional shift between the first
image and the second image so that the subject 552 in
the region of interest 526 does not appear as a double
image, and generates the wide-angle image 501.
[0086] In Fig. 11B, the subject 552 is included in the
specific subject range 527, and the subject 551 is not
included. The extraction unit 132 extracts a region which
is not included in the specific subject range 527 as the
region of interest 526. The synthesis processing unit 133
adjusts the amount of positional shift between the first

image and the second image so that the subject 451 in
the region of interest 526 does not appear as a double
image, and generates the wide-angle image 501.
[0087] In this manner, if a region different from the spe-
cific subject range 527 is set as the region of interest 526,
it is possible to reduce the possibility of a subject separate
from the subject which is mainly imaged by the third im-
aging unit 520 appearing as a double image in the gen-
erated the wide-angle image 501. As a result, it is pos-
sible to improve the visibility of the wide-angle image 501
in a case where the detailed image 502 is used as a
supplementary image of the wide-angle image 501.
[0088] In the present embodiment, as a method for de-
tecting a specific subject, an example in which the spe-
cific subject is detected from the feature point of an image
has been illustrated, but there is no limitation thereto. For
example, a subject which is clearly imaged may be de-
tected within the detailed image 502. The definition of a
subject can be obtained by the contrast, brightness, color
difference, spatial frequency component, or the like of
each region of an image. For example, a difference be-
tween a maximum signal level and a minimum signal
level in a pixel signal may be used as a definition. In
addition, since information of a moving object is more
important than information of an object remaining at rest
in a monitoring camera, a moving subject (hereinafter
called a moving object) may be detected as a specific
subject from a difference between the detailed images
502 acquired by a plurality of frames.
[0089] The first to fifth embodiments illustrated above
may be used in appropriate combination. For example,
the third imaging unit can have all of the imaging direction,
imaging angle of view, and focusing position thereof
changed, and a region of interest may be extracted in
combination of the three pieces of information. In addi-
tion, a region of interest may be extracted using both the
state of the third imaging unit and information of the third
image. For example, if a plurality of subjects are present
within the imaging angle of view of the third imaging unit,
a specific subject is extracted from these subjects, first,
using the third image. Among these subjects, a region of
a subject which is close to the imaging direction of the
third imaging unit or close to a focusing position may be
set as a region of interest. In this manner, the accuracy
of extraction of a region of interest in a wide-angle image
is improved by combining a plurality of pieces of infor-
mation.

(Other Embodiments)

[0090] Embodiment(s) of the present invention can al-
so be realized by a computer of a system or apparatus
that reads out and executes computer executable in-
structions (e.g., one or more programs) recorded on a
storage medium (which may also be referred to more
fully as a ’non-transitory computer-readable storage me-
dium’) to perform the functions of one or more of the
above-described embodiment(s) and/or that includes
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one or more circuits (e.g., application specific integrated
circuit (ASIC)) for performing the functions of one or more
of the above-described embodiment(s), and by a method
performed by the computer of the system or apparatus
by, for example, reading out and executing the computer
executable instructions from the storage medium to per-
form the functions of one or more of the above-described
embodiment(s) and/or controlling the one or more circuits
to perform the functions of one or more of the above-
described embodiment(s). The computer may comprise
one or more processors (e.g., central processing unit
(CPU), micro processing unit (MPU)) and may include a
network of separate computers or separate processors
to read out and execute the computer executable instruc-
tions. The computer executable instructions may be pro-
vided to the computer, for example, from a network or
the storage medium. The storage medium may include,
for example, one or more of a hard disk, a random-access
memory (RAM), a read only memory (ROM), a storage
of distributed computing systems, an optical disk (such
as a compact disc (CD), digital versatile disc (DVD), or
Blu-ray Disc (BD)™), a flash memory device, a memory
card, and the like.
[0091] While the present invention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the present invention is not limited to the
disclosed exemplary embodiments. The scope of the fol-
lowing claims is to be accorded the broadest interpreta-
tion so as to encompass all such modifications and equiv-
alent structures and functions.

Claims

1. An image processing apparatus comprising:

a synthesis processing means (133) configured
to synthesize a first image acquired by a first
imaging means (111a) and a second image ac-
quired by a second imaging means (111b) of
which an imaging range overlaps a part of an
imaging range of the first imaging means and
generates a wide-angle image; and
an extraction means (132) configured to extract
a region of interest within an imaging range in
which the first imaging means and the second
imaging means perform overlapping imaging on
the basis of at least one of a third image, ac-
quired by a third imaging means (120), which
includes at least a part of the imaging range in
which the first imaging means and the second
imaging means perform overlapping imaging in
an imaging range thereof and a state of the third
imaging means when the third image is cap-
tured,
wherein the synthesis processing means ad-
justs an amount of positional shift between the
first image and the second image in the region

of interest, and generates the wide-angle image.

2. The image processing apparatus according to claim
1, wherein the extraction means (132) extracts the
region of interest on the basis of the imaging range
of the third image.

3. The image processing apparatus according to claim
2, wherein the imaging range is an imaging direction
or an imaging angle of view of the third imaging
means.

4. The image processing apparatus according to any
one of claims 1 to 3, wherein the extraction means
(132) extracts the region of interest on the basis of
a distance from the region of interest to a focus sur-
face when the third image is captured.

5. The image processing apparatus according to any
one of claims 1 to 4, wherein the extraction means
(132) extracts the region of interest on the basis of
a region in which an evaluation frame for determining
imaging parameters of the third imaging means is
set.

6. The image processing apparatus according to claim
5, wherein the imaging parameters are any of an
exposure level, a white balance and a position of a
focus surface.

7. The image processing apparatus according to any
one of claims 1 to 6, wherein the extraction means
(132) extracts the region of interest on the basis of
a region corresponding to a specific subject detected
by a detection means.

8. The image processing apparatus according to any
one of claims 1 to 7, wherein the extraction means
(132) changes the region of interest to be extracted
in accordance with cases where the third image is
used as an enlarged image of the wide-angle image
and is used as a supplementary image.

9. An imaging apparatus (100) comprising:

the image processing apparatus according to
any one of claims 1 to 8;
the first imaging means (111a);
the second imaging means (111b) of which an
imaging range overlaps a part of an imaging
range of the first imaging means (111a); and
the third imaging means (120) configured to im-
age a range overlapping at least one imaging
range of the first imaging means (111a) or the
second imaging means (111b).

10. A method for controlling an image processing appa-
ratus, comprising:
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synthesis processing for synthesizing a first im-
age acquired by a first imaging means and a
second image acquired by a second imaging
means of which an imaging range overlaps a
part of an imaging range of the first imaging
means and generating a wide-angle image; and
extracting a region of interest within an imaging
range in which the first imaging means and the
second imaging means perform overlapping im-
aging on the basis of at least one of a third image,
acquired by a third imaging means, which in-
cludes at least a part of the imaging range in
which the first imaging means and the second
imaging means perform overlapping imaging in
an imaging range thereof and a state of the third
imaging means when the third image is cap-
tured,
wherein the synthesis processing adjusts an
amount of positional shift between the first im-
age and the second image in the region of inter-
est, and generates the wide-angle image.

11. A non-transitory storage medium on which is stored
a computer program for making a computer execute
the method according to claim 10.
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