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(54) STEREO CAMERA DEVICE AND VEHICLE PROVIDED WITH STEREO CAMERA DEVICE

(57) A stereo camera apparatus, and a vehicle pro-
vided with a stereo camera apparatus, can detect an ob-
ject targeted for detection in a wider spatial range, cal-
culate the distance to a subject with high accuracy, and
perform object detection with high accuracy. The stereo
camera apparatus (1) includes a first imaging unit (2), a
second imaging unit (3) that images an area partially shift-

ed from an area imaged by the first imaging unit (2) in a
direction differing from a direction along the baseline
length, and a controller (4) that calculates the distance
to a subject using an overlapping region between a first
image captured by the first imaging unit (2) and a second
image captured by the second imaging unit (3).
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and the benefit
of Japanese Patent Application No. 2014-110242 filed
May 28, 2014, the entire contents of which are incorpo-
rated herein by reference.

TECHNICAL FIELD

[0002] This disclosure relates to a stereo camera ap-
paratus and a vehicle provided with a stereo camera ap-
paratus.

BACKGROUND

[0003] One example of a road object detection appa-
ratus for a vehicle detects an object by first using two
stereo cameras, one installed on each side, to take pho-
tographs of two ranges that are shifted horizontally and
then measuring the distance to a subject based on re-
spective pieces of image information (for example, JP
H07-225126 A (PTL 1)).

CITATION LIST

Patent Literature

[0004] PTL 1: JP H07-225126 A

SUMMARY

(Technical Problem)

[0005] In order to detect white lines on the road and
traffic signs as well with the stereo cameras that photo-
graph ranges that are shifted horizontally, the left and
right stereo cameras both need to have a wide field of
view (viewing angle) in the vertical direction. At times,
such as during bad weather or when the vehicle in front
is a large vehicle, it may not be possible to detect white
lines, signs and traffic signals, and the like until they are
at close range. For this reason as well, the stereo cam-
eras need to have a wide field of view. On the other hand,
if the field of view widens in the vertical direction, the
accuracy of distance measurement and the accuracy of
object detection decrease.
[0006] Therefore, it would be helpful to provide a stereo
camera apparatus, and a vehicle provided with a stereo
camera apparatus, that can detect an object targeted for
detection in a wider spatial range, calculate the distance
to a subject with high accuracy, and perform object de-
tection with high accuracy.

(Solution to Problem)

[0007] In order to solve the aforementioned problem,

a stereo camera apparatus according to this disclosure
includes a first imaging unit; a second imaging unit con-
figured to image an area partially shifted from an area
imaged by the first imaging unit in a direction differing
from a direction along a baseline length; and a controller
configured to calculate a distance to a subject using an
overlapping region between a first image captured by the
first imaging unit and a second image captured by the
second imaging unit.
[0008] Furthermore, in order to solve the aforemen-
tioned problem, a vehicle according to this disclosure is
provided with a stereo camera apparatus that includes a
first imaging unit; a second imaging unit configured to
image an area partially shifted from an area imaged by
the first imaging unit in a direction differing from a direc-
tion along a baseline length; and a controller configured
to calculate a distance to a subject using an overlapping
region between a first image captured by the first imaging
unit and a second image captured by the second imaging
unit.

(Advantageous Effect)

[0009] It is thus possible to provide a stereo camera
apparatus, and a vehicle provided with a stereo camera
apparatus, that can detect an object targeted for detec-
tion in a wider spatial range, calculate the distance to a
subject with high accuracy, and perform object detection
with high accuracy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] In the accompanying drawings:

FIG. 1 is a functional block diagram of a stereo cam-
era apparatus according to one of the disclosed em-
bodiments;
FIG. 2 is a layout drawing of the first imaging unit
and the second imaging unit in FIG. 1 in a vehicle;
FIG. 3 is a perspective view of the first imaging unit
and the second imaging unit in FIG. 1;
FIG. 4 illustrates the structure of an image pickup
device and an image circle of the first imaging unit
and the second imaging unit in FIG. 1;
FIG. 5 illustrates another structure of an image pick-
up device and an image circle of the first imaging
unit and the second imaging unit in FIG. 1;
FIG. 6 illustrates a captured image of the area ahead
of the vehicle in FIG. 2;
FIG. 7 illustrates a captured image of the area ahead
of the vehicle in FIG. 2 when detecting an object set
to be differentiated by color;
FIG. 8 illustrates yet another example of a captured
image of the area ahead of the vehicle in FIG. 2 when
performing object detection in a corresponding re-
gion in a first image corresponding to a region occu-
pied by an object detected in a second image;
FIG. 9 is a flowchart of operations by the controller
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in FIG. 1; and
FIG. 10 illustrates an object detection processing
subroutine by the controller in FIG. 1.

DETAILED DESCRIPTION

[0011] The following describes embodiments based on
the drawings.
[0012] FIG. 1 is an example of a functional block dia-
gram of a stereo camera apparatus 1 according to one
of the disclosed embodiments. As illustrated in FIG. 1,
the stereo camera apparatus 1 according to this embod-
iment includes a first imaging unit 2, a second imaging
unit 3, and a controller 4. The stereo camera apparatus
1 calculates distance using captured images and outputs,
from the controller 4, the calculated distance and the re-
sult of object detection performed within the captured im-
ages (for example, whether or not the subject is an object
targeted for detection, and the type of object).
[0013] In this embodiment, the stereo camera appara-
tus 1 is described as including the first imaging unit 2,
second imaging unit 3, and controller 4 in a single hous-
ing, as illustrated in FIG. 1. The stereo camera apparatus
1 may also be configured by causing camera modules
to function as imaging units and causing an MPU external
to the camera modules to function as a controller for the
camera modules.
[0014] Although the functions of the stereo camera ap-
paratus 1 according to this disclosure are described, it
should be noted that other functions provided in the ster-
eo camera apparatus 1 are in no way excluded. The ster-
eo camera apparatus 1 according to this embodiment
may, for example, be installed in a vehicle such as an
automobile. The stereo camera apparatus 1 may, how-
ever, be installed in a vehicle other than an automobile.
Also, the stereo camera apparatus 1 communicates with
electronic device-related elements, but in the following
explanation, the elements constituting other functional
units are omitted from the drawings and are not de-
scribed.
[0015] FIG. 2 is a layout drawing of the first imaging
unit 2 and the second imaging unit 3 in FIG. 1 in a vehicle
5. At least the first imaging unit 2 and the second imaging
unit 3 are installed in the vehicle 5. The first imaging unit
2 and the second imaging unit 3 are installed at a position
that allows imaging of the area in front of the vehicle 5
(such as a position inside the vehicle 5, in contact with
the windshield) and image the area in front of the vehicle
5.
[0016] In FIG. 2, the first imaging unit 2 and the second
imaging unit 3 are installed at a position that allows im-
aging of the area in front of the vehicle 5, but instead of
the area in front, these imaging units may be installed
and used at a position that allows imaging of the sur-
rounding area, such as the area on the side or the area
behind the vehicle 5.
[0017] FIG. 3 is a perspective view of the first imaging
unit 2 and the second imaging unit 3 in FIG. 1. The first

imaging unit 2 and the second imaging unit 3 are installed
with a gap of a baseline length d therebetween. The base-
line length is the distance between an optical axis position
C2 on an imaging plane S2 of the first imaging unit 2 and
an optical axis position C3 on an imaging plane S3 of the
second imaging unit 3.
[0018] The attachment position and attachment orien-
tation of the first imaging unit 2 and the second imaging
unit 3 are exactly determined in advance so that the im-
aging units can image the same subject with parallax. At
this time, the first imaging unit 2 and the second imaging
unit 3 image ranges shifted in a direction that differs from
a direction along the baseline length. The direction that
differs from the direction along the baseline length refers
to a direction that is not parallel to the direction along the
baseline length. Details are provided below.
[0019] The description now returns to FIG. 1. The first
imaging unit 2 and the second imaging unit 3 each include
an optical system and image pickup device (sensor). The
optical system is configured by an optical element such
as a lens and forms an image. The image pickup device
may, for example, be a CMOS or a CCD image pickup
device and captures the image formed by the optical sys-
tem as a monochrome image. The image pickup device
may also include a color filter on the light receiving sur-
face and may capture the image formed by the optical
system as a color image.
[0020] The first imaging unit 2 and the second imaging
unit 3 output the captured monochrome image or color
image to the controller 4. As an example, in this embod-
iment, the first imaging unit 2 is described as being an
imaging unit that can capture color images, and the sec-
ond imaging unit 3 is described as being an imaging unit
that can capture monochrome images. The image cap-
tured by the first imaging unit 2 is referred to as a first
image, and the image captured by the second imaging
unit 3 is referred to as a second image.
[0021] When the first image is a color image and the
second image is a monochrome image, a brighter optical
system may be used in the first imaging unit 2 than in the
second imaging unit 3. By using a bright optical system
that suppresses the difference in the amount of received
light in the first imaging unit 2, the difference may be
adjusted to be zero.
[0022] The controller 4 performs object detection with-
in the first image acquired from the first imaging unit 2.
During object detection within the first image, the con-
troller 4 determines whether an object set in advance as
a target of detection in the first image is included in the
first image.
[0023] Similarly, the controller 4 performs object de-
tection within the second image acquired from the second
imaging unit 3. During object detection within the second
image, the controller 4 determines whether an object set
in advance as a target of detection in the second image
is included in the second image. Details are provided
below.
[0024] There are at least two different patterns for the
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attachment position and attachment orientation of the
first imaging unit 2 and the second imaging unit 3. These
two different patterns are illustrated in FIG. 4 and FIG. 5.
[0025] FIG. 4 illustrates the configuration of the image
pickup device (indicated as a rectangle) and the image
circle (indicated as a circle) of the first imaging unit 2 and
the second imaging unit 3 when the stereo camera ap-
paratus in FIG. 1 is installed in the vehicle 5.
[0026] As illustrated in FIG. 4, the optical system and
the image pickup device are disposed in the first imaging
unit 2 and the second imaging unit 3 so that the optical
axis of the optical system (indicated by the arrows) pass-
es through the center of the light receiving region of the
image pickup device. In the stereo camera apparatus 1,
the first imaging unit 2 and the second imaging unit 3 are
separated by a predetermined baseline length and are
fixed so that, as viewed in a direction along the baseline
length, the optical axes of the optical systems in the first
imaging unit 2 and the second imaging unit 3 are shifted.
Furthermore, the shift in the optical axes of the optical
systems in the first imaging unit 2 and the second imaging
unit 3 is set so that the imaging ranges of the first imaging
unit 2 and the second imaging unit 3 partially overlap (in
FIG. 4, the partially overlapping range is shaded). With
this configuration, the second imaging unit 3 images a
range partially shifted from the range imaged by the first
imaging unit 2 in a direction that differs from the direction
along the baseline length. The stereo camera apparatus
1 is installed in the vehicle so that the direction along the
baseline length and the horizontal direction are parallel,
and so that the first imaging unit 2 and the second imaging
unit 3 can image an imaging range in a desired direction
with respect to the vehicle. As a result of this installation,
the first imaging unit 2 and the second imaging unit 3 can
image ranges that are shifted in the vertical direction
while partially overlapping.
[0027] FIG. 5 illustrates another configuration of the
image pickup device (indicated as a rectangle) and the
image circle (indicated as a circle) of the first imaging
unit and the second imaging unit when the stereo camera
apparatus in FIG. 1 is installed in the vehicle 5.
[0028] The optical axes of the optical systems in the
first imaging unit 2 and the second imaging unit 3 (indi-
cated by the arrows) are parallel and overlap as viewed
in a direction along the baseline length. Lines that pass
through the center of the light receiving surface of the
image pickup devices in the optical systems of the first
imaging unit 2 and the second imaging unit 3 and that
are perpendicular to the light receiving surface are per-
pendicular to a direction along the baseline length and
are parallel to each other. The image pickup devices of
the first imaging unit 2 and the second imaging unit 3 are
set to be shifted in a direction parallel to the light receiving
surface of the image pickup devices and so that the im-
aging ranges partially overlap (in FIG. 5, the partially
overlapping range is shaded). With this configuration, the
second imaging unit 3 images an area partially shifted
from the area imaged by the first imaging unit 2 in a di-

rection that differs from the direction along the baseline
length. The stereo camera apparatus is installed so that
the direction along the baseline length and the horizontal
direction are parallel, and so that the first imaging unit 2
and the second imaging unit 3 can image an imaging
region in a desired direction with respect to the vehicle.
As a result of this installation, the first imaging unit 2 and
the second imaging unit 3 can image ranges that are
shifted in the vertical direction while partially overlapping.
[0029] FIG. 6 illustrates a captured image of the area
ahead of the vehicle in FIG. 2. In greater detail, FIG. 6
illustrates a first image 10 (color image) captured by the
first imaging unit 2 and output to the controller 4 and a
second image 20 (monochrome image) captured by the
second imaging unit 3 and output to the controller 4.
[0030] As described above, the first imaging unit 2 and
the second imaging unit 3 image areas shifted in a direc-
tion that differs from a direction along the baseline length.
Hereinafter, the first imaging unit 2 and the second im-
aging unit 3 are described as being able to image ranges
that are shifted in the vertical direction while partially over-
lapping, as described above. In the following explanation,
the regions that partially overlap are referred to as region
B and region B’. In region B and region B’, the same
object can be imaged. As illustrated in FIG. 6, the first
image 10 includes region A and region B, and the second
image 20 includes region B’ and region C. Region A is
the region in the first image excluding the overlapping
region (region B), and region C is the region in the second
image excluding the overlapping region (region B’).
[0031] Regions A, B, B’, and C are now described with
reference to FIG. 6. In the color image illustrated in FIG.
6, regions 11 to 13 contain color information indicating
the color red. The regions 11 to 13 containing color in-
formation are shaded.
[0032] Region A is a region that captures traffic signs,
traffic signals, and the like. The traffic signs and traffic
signals are objects with specific content by color and in-
dicate content such as a speed limit or permission to
proceed. Therefore, by disposing a color filter in region
A, region A is preferably turned into a region allowing
capture of a color image. The object imaged in region A
and the object imaged in the below-described region C
are different objects indicating different content.
[0033] As described below, region B is a region used
together with region B’ to calculate the distance to a sub-
ject in front of the vehicle. Hence, high sensitivity and
high resolution (high resolution for a specific type of light)
are required for region B. Therefore, without disposing a
color filter in region B, region B may be set as a region
allowing capture of a monochrome image. In this case,
region A alone may be a region allowing capture of a
color image.
[0034] Region B is a region that images a vehicle (for
example, a vehicle body, and the turn signal, brake light,
headlight, and tail light of a vehicle), person, animal, ob-
stacle on the road, or the like in front of the vehicle pro-
vided with the stereo camera apparatus. These subjects
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are subjects for which the distance from the vehicle is
preferably calculated. In region B, the first imaging unit
images a subject with specific content by color (for ex-
ample, the vehicle turn signal or vehicle brake light).
Therefore, by disposing a color filter in region B, region
B may be set as a region allowing capture of a color
image.
[0035] The boundary between region A and region B
may be set at any position. For example, the boundary
may be set at a position such that region B includes the
horizon.
[0036] Like region B, region B’ is a region that images
a vehicle (for example, a vehicle body, and the turn signal,
brake light, headlight, and tail light of a vehicle), person,
animal, obstacle on the road, or the like in front of the
vehicle provided with the stereo camera apparatus. For
similar reasons as for region B, region B’ may be a region
allowing capture of a color image or may be a region
allowing capture of a monochrome image.
[0037] Region C is a region that images a road mark-
ing, a dividing line on the road, or the like located closer
than region B’ (closer to the stereo camera apparatus).
Road markings and dividing lines on the road indicate
content such as no stopping or parking or the existence
of a signal ahead. The color information for the subjects
imaged in region C is comparatively less useful than the
color information for the subjects imaged in the other re-
gions. In other words, in region C, characteristics other
than color (such as pattern or outline) are more important
than color. Therefore, region C is preferably a region al-
lowing capture of a monochrome image.
[0038] The controller 4 detects objects set in advance
in all of the regions. In greater detail, in region A, the
controller 4 detects objects set in advance such as traffic
signs and traffic signals. As a method for object detection,
the controller 4 may perform processing by gradient cal-
culation, HOG that for example uses SVM learning data,
or the like. Upon detecting the same target in region B
and region B’, the controller 4 calculates the distance to
the subject based on image coordinates. The distance
is calculated by stereo matching or the like. The calcu-
lated distance is output along with the result of object
detection. Furthermore, the controller 4 detects a dividing
line on the road or the like using region C.
[0039] The controller 4 determines whether the object
detected in region B’ is an object set to be differentiated
by color, as described below. When the object detected
in region B’ is an object set to be differentiated by color,
the controller 4 detects the color of a corresponding re-
gion in the first image corresponding to the region occu-
pied by the object in the second image. Furthermore, the
controller 4 uses the detected color to differentiate the
obj ect detected in the second image.
[0040] As described above, a plurality of objects are
set in advance in the controller 4 as targets of detection.
For example, a vehicle brake light is an example of an
object set as a target of detection in region B and region
B’ among all of the regions. The brake light indicates

whether the driver has braked by whether the light is on.
It may be difficult to make the determination of whether
the light is on by using characteristics other than color
(such as pattern or shape). Therefore, for each object
that cannot be differentiated with only a characteristic
other than color, it is possible to set whether the object
is to be differentiated by color.
[0041] Objects set to be differentiated by color are not
limited to vehicle brake lights. For example, vehicle turn
signals, headlights, and tail lights are examples of objects
set to be differentiated by color.
[0042] FIG. 7 illustrates a captured image of the area
ahead of the vehicle in FIG. 2. The following is a detailed
description of processing by the controller 4 to differen-
tiate objects detected in the images by color.
[0043] The controller 4 detects a region in the first im-
age 10 corresponding to a region in the second image
20 occupied by an object that was detected in the second
image 20 and is to be differentiated by color. As the de-
tection method, the controller 4 first searches in region
B’. Next, as the corresponding region in region B, the
controller 4 detects i) the region occupied by an object
having the same characteristics, such as outline, as the
object detected in region B’ and ii) the surrounding region
around that region. Furthermore, the controller 4 uses
the color detected in the corresponding region to differ-
entiate the object detected in region B’.
[0044] For example, when the image illustrated in FIG.
7 is captured, the controller 4 detects, as the correspond-
ing region to region 21, i) a region 22 in the first image
10 corresponding to region 21 occupied by an object in
the second image 20 and ii) a surrounding region 23
around the region 22. The controller 4 then detects the
color of region 22 and the surrounding region 23. Any
method may be used to determine the surrounding region
23. The detected color is used to differentiate the object
detected in the second image 20. When the shaded area
in the first image 10 is red, the vehicle in FIG. 7 is differ-
entiated as (determined to be) braking. On the other
hand, when the shaded area in the first image 10 is a
color indicating that the light is not on, such as white,
then the vehicle in FIG. 7 is differentiated as not braking.
[0045] Furthermore, as another function, the controller
4 performs object detection in a corresponding region in
the first image, which is a color image, corresponding to
a region in the second image of an object detected in the
second image, which is a monochrome image.
[0046] FIG. 8 illustrates a captured image of the area
ahead of the vehicle in FIG. 2. With reference to FIG. 8,
the processing executed by the controller 4 to detect the
corresponding region and perform object detection is de-
scribed in detail.
[0047] In FIG. 8, in order to indicate that the second
image 20, which is a monochrome image, has compar-
atively higher sensitivity and resolution than the first im-
age 10, which is a color image, the outline of the figure
of a person in the second image 20 is shown in bold.
[0048] Upon detecting an object in the second image
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20, as the corresponding region to region 31, the con-
troller 4 detects i) a region 32 corresponding to region 31
occupied by the image and ii) a surrounding region 33
around the region 32. The method for detecting the cor-
responding region is similar to the method described for
FIG. 7. When searching for an object in the corresponding
region, the controller 4 increases the detection sensitivity
(lowers the threshold of the detection level). The control-
ler 4 may be configured to execute this processing only
when no object was detected in the first image 10.
[0049] FIG. 9 is a flowchart of operations by the con-
troller in FIG. 1. The controller acquires the first image
from the first imaging unit (step S1) and acquires the
second image from the second imaging unit (step S2).
The order of step S1 and step S2 may be reversed.
[0050] Next, the controller performs object detection
using the overlapping region between the first image and
the second image (step S3). Details are provided in the
explanation of FIG. 10. Next, the controller calculates the
distance to the subject by stereo matching (step S4). The
controller detects a traffic sign or a traffic signal using the
first image (step S5) and detects a road marking or a
dividing line on the road using the second image (step
S6). Furthermore, the controller outputs the detection re-
sult (step S7). Steps S3 and S4, step S5, and step S6
may be in any order.
[0051] FIG. 10 illustrates an object detection process-
ing subroutine by the controller in FIG. 1. The controller
performs object detection in the second image (step
S11). Upon detecting an object set to be differentiated
by color in region B’ (step S12: Yes), the controller detects
the corresponding region in region B corresponding to
the region occupied by the object in region B’ and ac-
quires color information from the corresponding region
(step S13). The controller uses the acquired color infor-
mation to differentiate the object detected in region B’
(step S14). When the result of step S12 is No, the
processing in step S 13 and step S14 is not performed.
[0052] Next, the controller detects the corresponding
region in region B corresponding to the region occupied
in region B’ by the object detected in step S11 (step S
15). Furthermore, the controller performs object detec-
tion in the detected corresponding region (step S16).
Step S12 to step S14 may be reversed in order with step
S15 and step S16.
[0053] As described above, the range imaged by the
first imaging unit and the range imaged by the second
imaging unit are shifted in a direction (vertical direction)
different from a direction along the baseline length.
Therefore, an object targeted for detection can be de-
tected in a wider spatial range, the distance to a subject
can be calculated with high accuracy, and object detec-
tion can be performed with high accuracy.
[0054] The controller also detects different objects in-
dicating different content between the region in the first
image excluding the overlapping region and the region
in the second image excluding the overlapping region.
Therefore, duplicate images of these different objects are

no longer captured, eliminating unnecessary data.
[0055] The controller also detects color in the sur-
rounding region as the corresponding region in the first
image corresponding to the region occupied by the object
detected in the second image. Therefore, erroneous de-
tection can be prevented.
[0056] The controller also limits the region for perform-
ing object detection and increases the detection sensi-
tivity in that region. In this way, while preventing errone-
ous detection, it is possible to prevent the object detected
in the second image from not being detected in the first
image, for which the sensitivity and resolution are rela-
tively low.
[0057] Furthermore, when the first image is a color im-
age and the second image is a monochrome image, a
brighter optical system is used in the first imaging unit
than in the second imaging unit. As a result, the difference
in the amount of received light from the second imaging
unit, which is a camera that captures a monochrome im-
age, can be reduced.
[0058] Although exemplary embodiments have been
described with reference to the accompanying drawings,
it is to be noted that various changes and modifications
will be apparent to those skilled in the art based on this
disclosure. Therefore, such changes and modifications
are to be understood as included within the scope of this
disclosure. For example, the functions and the like in-
cluded in the various members, units, steps, and the like
may be reordered in any logically consistent way. Fur-
thermore, when embodying a method according to this
disclosure, units or steps may be combined into one or
divided.
[0059] When the stereo camera apparatus according
to this disclosure is configured by a computer, a program
containing a description of the processing for achieving
the functions is stored within the computer or in an ex-
ternal memory, and the functions are achieved by the
central processing unit (CPU) of the computer reading
and executing the program. Such a program may, for
example, be distributed by the sale, transfer, lending, or
the like of a portable recording medium such as a DVD,
CD-ROM, or the like. Such a program may also, for ex-
ample, be distributed by being stored in the memory of
a server on a network and then transferred from the serv-
er to another computer over the network. For example,
the computer that executes such a program can tempo-
rarily store, in its own memory, the program recorded on
the portable recording medium or transferred from the
server. As another embodiment of the program, a com-
puter may read the program directly from the portable
recording medium and execute processing in accord-
ance with the program, or each time the program is trans-
ferred from the server to the computer, the computer may
execute processing in accordance with the received pro-
gram.
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REFERENCE SIGNS LIST

[0060]

1 Stereo camera apparatus
2 First imaging unit
3 Second imaging unit
4 Controller
5 Vehicle
10 First image captured by first imaging unit
20 Second image captured by second imaging unit

Claims

1. A stereo camera apparatus comprising:

a first imaging unit;
a second imaging unit configured to image an
area partially shifted from an area imaged by the
first imaging unit in a direction differing from a
direction along a baseline length; and
a controller configured to calculate a distance to
a subject using an overlapping region between
a first image captured by the first imaging unit
and a second image captured by the second im-
aging unit.

2. The stereo camera apparatus of claim 1, wherein
the controller is further configured to detect different
objects indicating different content between a region
in the first image excluding the overlapping region
and a region in the second image excluding the over-
lapping region.

3. The stereo camera apparatus of claim 1 or 2, wherein
the controller is further configured to detect

at least one of a traffic sign and a traffic signal
in the first image; and
at least one of a road marking and a dividing line
on a road in the second image.

4. The stereo camera apparatus of any one of claims
1 to 3, wherein
the first imaging unit is configured to capture a color
image; and
the second imaging unit is configured to capture a
monochrome image.

5. The stereo camera apparatus of claim 4, wherein
the first imaging unit is configured to capture a color
image only in a region in the first image excluding
the overlapping region.

6. The stereo camera apparatus of claim 4, wherein
the controller is further configured to, upon detecting
an object set to be differentiated by color in the sec-

ond image, use a color in a corresponding region in
the first image corresponding to a region occupied
by the object in the second image to differentiate the
object detected in the second image.

7. The stereo camera apparatus of claim 4 or 6, wherein
the controller is further configured to perform object
detection in a corresponding region in the first image
corresponding to a region in the second image oc-
cupied by an object detected in the second image.

8. The stereo camera apparatus of any one of claims
4 to 7, wherein a brighter optical system is used in
the first imaging unit than in the second imaging unit.

9. A vehicle provided with a stereo camera apparatus,
the stereo camera apparatus comprising:

a first imaging unit;
a second imaging unit configured to image an
area partially shifted from an area imaged by the
first imaging unit in a direction differing from a
direction along a baseline length; and
a controller configured to calculate a distance to
a subject using an overlapping region between
a first image captured by the first imaging unit
and a second image captured by the second im-
aging unit.
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