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(57) Abstract: A vehicle automatic anti-glare device comprising a light blocking unit, a light source position detection unit that de-
tects the position of a light source ahead of the vehicle, an eye position detection unit that detects the position of eyes of an occu-
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to be positioned on a path of light.
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DESCRIPTION
VEHICLE-AUTOMATIC ANTI-GLARE DEVICE

Field of the Invention

[0001] The présent invention relates to a vehicle automatic anti-glare device.

Description of the Related Art

[0002] Japanese Patent Application Laid-Open (JP-A) No. 2008-189253 describes a
configuration of an anti-glare control device including a first camera that images to the front,
a second camera that images an occupant, a light blocking device provided inside a cabin, and
a light blocking device control unit that controls the light blocking device. Specifically, the
first camera is provided to the vehicle in a state in which the lens faces ahead of the vehicle.
The first camera accordingly images a scene, including the road on which the vehicle is
travelling and the sky. When a light source, such as the sun, is present in a region above the
horizon in the captured image, this light source is detected as high brightness pixels. The
second camera is provided in a state in which the lens faces toward the occupant side. The
face of the occupant is imaged, and the position of the eyes of the occupant is detected from
the captured image. The light blocking device includes a sun visor and a motor that drives
the sun visor, and the sun visor is rotated on receipt of a signal. Based on detection results of
the first camera and the second camera, the light blocking device control unit transmits a
signal to the light blocking device such that light coming from the light source (referred to
below as "light from the light source") is not incident to the occupant.

[0003] According to the above configuration, when a light source is detected by the first
camera, based on the detection result, the light blocking device control unit determines that
light from the light source is incident to the occupant, and transmits a signal to actuate the
light blocking device. The sun visor is moved to a light-blocking position according to this
signal. When the second camera detects that the eyes of the occupant are at a position not
facing toward the vehicle front, the light blocking device determines, based on this detection
result, that the occupant is averting their gaze due to experiencing glare from the light from
the light source, and an additional signal to actuate the sun visor again is transmitted to the

light blocking device. The sun visor is éccordingly moved again.

SUMMARY of the INVENTION
Technical Subject
[0004] However, in the configuration described in JP-A No. 2008-189253, the light blocking
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device is actuated on detection of a light source by the first camera. Namely, since the light
blocking device is actuated based on detection of the presence or absence of a light source,
light is comprehensively blocked over such a range that light is not incident to the eyes of the
occupant, rather than blocked only over a range where light from the light source would be
incident to the eyes of the occupant. There is also a possibility of the light blocking device
being actuated even when light from the light source is not actually incident to the eyes of the
occupant. Namely, there is concern of obstructing the field of view of the occupant due to
performing unnecessary anti-glare control.

[0005] In consideration of the above circumstances, an object of the present invention is to
obtain a vehicle automatic anti-glare device capable of accurately ascertaining the position of
a light source, and preventing glare only to necessary portions.

Solution Addressing to the Subject

[0006] A vehicle automatic anti-glare device of a first aspect of the present invention
includes: a light blocking unit that is provided at an upper portion side of a windshield glass,
or at a cabin side of an upper portion side of a windshield glass, and that blocks light incident
from outside a vehicle; a light source position detection unit that is provided at the upper
portion side at the cabin side of the windshield glass, and that detects the position of a light
source ahead of the vehicle; an eye position detection unit that is provided inside the vehicle
cabin further toward the vehicle front than a vehicle seat, and that detects the position of eyes
of an occupant; and a control unit that identifies the position of the light source and the
position of the eyes of the occupant based on detection results of the light source position
detection unit and the eye position detection unit, and in a case in which the eyes of the
occupant are determined to be positioned on a path of light from the light source, the control
unit cvloses the light blocking unit such that, out of a light-blockable range of the light
blocking unit, light is blocked only in a range necessary to prevent light from the light source
from being incident to the eyes of the occupant, and the control unit stows the light blocking
unit in a case in which the eyes of the occupant have been determined not to be positioned on
a path of light from the light source.

[0007] A vehicle automatic anti-glare device of a second aspect of the present invention is
the vehicle automatic ahti-glare device of the first aspect, wherein: the control unit identifies
the position of the light source from an image captured by a first camera provided to the light
 source position detection unit so as to face toward the vehicle front side, and identifies the
position of the eyes of the occupant from an image captured by a second camera provided to

the eye position detection unit so as to face toward the occupant side.
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[0008] A vehicle automatic anti-glare device of a third aspect of the present invention is the
vehicle automatic anti-glare device of the second aspect, wherein: the first camera is set with
plural grid lines in the vehicle up-down direction and the vehicle width direction; and
the control unit is input in advance with respective top-bottom angles 0A of light from the
light source with respect to a substantially horizontal hypothetical line H extending along the
vehicle front-rear direction, and with respective left-right angles 6B of light from the light
source with respect to a substantially horizontal hypothetical line D extending along the
vehicle front-rear direction, corresponding to cases in which the light source is positioned at
each of the grid lines on an image captured by the first camera, and the control unit identifies
the top-bottom angle 6A and the left-right angle 6B for an incident direction of detected light
from the light source by detecting a position of high brightness pixels with respect to the grid
lines.

[0009] A vehicle automatic anti-glare device of a fourth aspect of the present invention is thbe
vehicle automatic anti-glare device of any one of the first aspect to the third aspect, wherein
the light blocking unit is configured independently as the left and right units in the vehicle
width direction, with the left and right units of the light blocking unit capable of independent
operation.'

[0010] A vehicle automatic anti-glare device of a fifth aspect of the present invention is the
Vehicleiautomatic anti-glare device of any one of the first aspect to the fourth aspect, wherein
the light blocking unit is a liquid crystal anti-glare device.

[0011] According to the vehicle automatic anti-glare device of the first aspect, the control
unit identifies the position of the light source and the position of the eyes of the occupant
based on an image of the light source detected by the light source position detection unit, and
an image of the face of the occupant detected by the eye position detection unit. In a case in
which the eyes of the occupant are detefmined to be positioned on a path of light from the
light source, the control unit computes a range for blocking light incident to the eyes of the
occupant out of the light-blockable range of the light blocking unit, and outputs a drive signal
to the light blocking unit so as to block light only in a range necessary to prevent light from
being incident. The light blocking unit blocks light for the occupant based on this drive
signal. In a case in which the eyes of the occupant are determined not to be positioned on an
incident direction of the incident light, the control unit outputs a drive signal to the light
blocking unit to stow the light blocking unit, and the light blocking unit is stowed in a specific
position based on the drive signal.

| [0012] According to the vehicle automatic anti-glare device of the second aspect, the first
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camera of the light source position detection unit images ahead of the vehicle, and transmits
an image of the scene ahead of the vehicle, including the light source, to the control unit.
The control unit identifies the position of a light source included in the image. The second
camera of the eye position detection unit images the occupant, and transmits an image of the
face of the occupant to the control unit. The control unit identifies the position of the eyes of
the occupant included in the image. Since the light source position detection unit and the
eye position detection unit both employ cameras, stable detection of the positions of target
objects is enabled. Moreover, the cost of the light source position detection unit and the eye
position detection unit can be silppressed.

[0013] According to the vehicle automatic anti-glare device of the third aspect, the first
camera is set with plural grid lines in the vehicle up-down direction and the vehicle width

. direction, and the control upit is input in advance with respective top-bottom angles 0A of
light from the light source with respect to a substantially horizontal hypothetical line H
extending along the vehicle front-rear direction, and with respective left-right angles 6B of
light from the light source with respect to a substantiaily horizontal hypothetical line D
extending along the vehicle front-rear direction, corresponding to cases in which the light
source is positioned at each of the grid lines on an image captured by the first camera. This
enables the control unit to identify the top-bottom angle 8A and the left-right angle 6B of an
incident direction of light from the light source by detecting a position of high brightness
pixels with respect to the grid lines.

[0014] According to the vehicle automatic anti-glare device of the fourth aspect, the light
blocking unit is configured independently as the left and right units in the vehicle width
direction, with the left and right units of the light blocking unit capable of independent
operation. This enables light to be blocked only to locations where the occupant experiences
glare, without obstructing the field of view of the occupant any more than necessary.

[0015] According to the vehicle automatic anti-glare device of the fifth aspect, the light
blocking unit is a liquid crystal anti-glare device. This enables only positions where the
occupant experiences glare to be darkened, with other positions adopting a substantially

~ transparent state. This enables light to be reduced or blocked only to locations where the
occupant experiences glare, without obstructing the field of view of the occupant any more
than necessary.

Advantageous Effects of Invention

[0016] The vehicle automatic anti-glare device of the first aspect exhibits the excellent

advantageous effect of obtaining an automatic anti-glare device capable of accurately
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ascertaining the position of a light source, and preventing glare only at a necessary portions.
[0017] The vehicle automatic anti-glare device of the second aspect exhibits the excellent
advantageous effects of enabling stable detection of the positions of target objects, and
suppressing cost. | '

[0018] The vehicle automatic anti-glare device of the third aspect exhibits the excellent -
advantageous effect of enabling costs to be suppressed with a simple configuration, and
enables easy and fast identification of the top-bottom angle 6A and the left-right angle 6B
with respect to the substantially horizontal hypothetical lines of the light source, due to setting
the first camera with the grid lines.

[0019] The vehicle automatic anti-glare device of the fourth aspect exhibits the excellent
advantageous effect of enabling light to be blocked only to locations where the occupant
~experiences glare, without obstructing the field of view of the occupant any more than
necessary. '

[0020] The vehicle automatic anti-glare device of the fifth aspect exhibits the excellent
advantageous effect of enabling only positions where the occupant experiences glare to be

darkened, such that light is reduced or blocked.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021] Fig. 1is a side view illustrating a vehicle automatic anti-glare device according to a
first exemplary embodiment;
Fig. 2 is an example of an image captured by a light source position detection unit of a vehicle
automatic anti-glare device according to the first exemplary embodiment;
Fig. 3 is a plan view illustrating a relationship in the vehicle width direction between an
incident direction of light from the light source and an occupant;
Fig. 4 is a schematic perspective view illustrating a state in which a light blocking device of a
vehicle automatic anti-glare device accordihg to the first exemplary embodiment is provided
at the inside of a front windshield glass;
Fig. 5A is a schematic perspective view illustrating an actuated state of a light blocking device
according to a second exemplary embodiment; |
Fig. 5B is a schematic perspective view illustrating left and right units independently actuated
states of a light blocking device according to the second exemplary embodiment;
Fig. 6A is a schematic perspective view illustrating a light blocking device according to the
second exemplary embodiment provided at the inside of a front windshield glass, with a sun

visor at a vehicle width direction outside of the light blocking device in an extended state;
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Fig. 6B is a schematic perspective view illustrating a light blocking device according to the
second exemplary embodiment provided at the insic\ie of a front windshield glass, with a sun
visor at the vehicle width direction inside of the light blocking device in an extended state;
and
Fig. 7 is a schematic perspective view illustrating a state in which a light blocking device

according to a third exemplary embodiment is provided at a front windshield glass.

DETAILED DESCRIPTION OF THE INVENTION

[0022] First Exemplary Embodiment

Explanation follows regarding a first exemplary embodiment of a vehicle automatic anti-glare
device according to the present invention, with reference to Fig. 1 to Fig. 4. In the drawings,
the arrow FR indicates the vehicle front, the arrow OUT indicates the vehicle left (one side in
a vehicle width direction), and the arrow UP indicates upwards, as appropriate.

[0023] Fig. 1 illustrates an overall structure of a vehicle automatic anti-glare device 10. A
roof lining 14, which is a ceiling interior member, is provided above a cabin 12 of a vehicle
11. A device housing portion 18 is provided at the vehicle front side of the roof lining 14,
between the roof lining 14 and a roof panel 16. A sun visor 22, serving as a light blocking
unit that blocks light incident to an occupant 20 from the outside of the vehicle, and a sun
visor controller 26, that slides the sun visor 22 along a front windshield glass 24 in the vehicle
up-down direction, are provided in the device housing portion 18.

[0024] A first camera 28, configuring a light source position detection unit, is provided
inside the device housing portion 18. The first camera 28 is attached in a state in which the
_lens faces toward the vehicle front, and is capable of imaging a scene to the front of the
vehicle through the front windshield glass 24.

[0025] An instrument panel 30 is provided at the front side of the cabin 12. A second
camera 32, configuring an eye position detection unit, is attached to the instrument panel 30.
The second camera 32 is attached in a state in which the lens faces toWard the face 34 of the
occupant 20, and is capable of imaging the face 34 of the occupant 20.

[0026] As illustrated in Fig. 2, an image captured by the first camera 28 includes, for
example, the road on which the vehicle is travelling and the sky. The first camera 28 is
pre-set with plural grid lines 36 running in the vehicle up-down direction and the vehicle
width direction, and the grid lines 36 are included in the captured image.
- [0027] The first camera 28, the second camera 32, and the sun visor controller 26 are each

connected to an incident direction computation device 38, serving as a controller, through
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wiring, not illustrated in the drawings. An image signal regarding the vehicle front side is
transmitted from the first camera 28 to the incident direction computation device 38, and an
image signal of the face 34 of the occupant 20 is ‘transmitted from the second camera 32 to the
incident direction computation device 38. A drive signal is transmitted from the incident
direction computation device 38 to the sun visor controller 26. |

[0028] The incident direction computation device 38 is input in advance with respective
top-bottom angles 6A of light from a light source with respect to a substantially horizontal
hypothetical line H extending along the vehicle front-rear direction. The respective
top-bottom angles 6A correspond to cases in which a light source 42 is positioned at each of
the grid lines 36 on the image from the first camera 28. Similarly, the incident direction
computation device 38 is input in advance with respective left-right angles 6B of light from
the light source with respect to a substantially horizontal hypothetical line D extending along
the vehicle front-rear direction. The respective left-right angles 6B correspond to cases in
which a light source 42 is positioned at each of the grid lines 36 on the image from the first
camera 28. Accordingly, by detecting the positions of high brightness pixels with respect to
the grid lines 36, the incident direction computation device 38 is able to identify the
top-bottom angle 0A and the left-right angle 6B for the incident direction of light from the
 detected light source.

[0029] The incident direction computation device 38 also detects the eyes 40 of the occupant
. 20, and can identify the position of the eyes 40 from the image of the face 34 of the occupant
20 imaged by the second éamera 32. '

[0030] Operation and Advantageous Effects of the First Exemplary Embodiment
Explanation follows regarding operation and advantageous effects of the first exemplary
embodiment.

[0031] When the vehicle automatic anti-glare device 10 is in an operational state, the first
camera 28 continuously images front side of the vehicle. As illustrated in Fig. 2, the
captured images include the grid lines 36, and when the light source 42 is present within the
image, the position of the light source 42 is imaged as high brightness pixels in the image.
The captured image is transmitted to the incident direction computation device 38.

[0032] Similarly, when the vehicle automatic anti-glare device 10 is in an operational state,
the second camera 32 continuously images the occupant 20 side. Images including the face
34 of the occupant 20 are transmitted to the incident direction computation device 38.

[0033] In the incident direction computation device 38, the top-bottom angle 6A and the
left-right angle 6B of the light ffom the light source detected by the first camera 28 are
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identified based on the data, that has been input in advance, of the top-bottom angles 8A with
respect to the substantially horizontal hypothetical line H extending along the vehicle
front-rear direction and the left-right angles 0B with respect to the substantially horizontal
hypothetical line D extending along the vehicle front-rear direction, corresponding to light
from a light source on each of the grid lines 36. Namely, setting the grid lines 36 enables the
top-bottom angle 0A and the left-right angle 6B of the light from the light source to be
identified quickly and easily, suppressing costs with a simple configuration.

[0034] The incident direction computation device 38 moreover determines the position of
the eyes 40 of the occupant 20 from detection results of the second camera 32. The incident
direction computation device 38 then computes a hypothetical line 44 joining between the
position of the identified light source 42 and the posiﬁon of the eyes 40 of the occupanti20.
The hypothetical line 44 represents the eyes 40 of the occupant 20 positioned on a path of the
light from the light source. In other words, the hypothetical line 44 represents an incident
direction of the light from the light source at which the occupant 20 would experience glare.
The glare experienced by the occupant 20 can therefore be reduced by blocking the
hypothetical line 44. When, based on the detection results of the first camera 28 and the
second camera 32, the eyes of the occupant 20 are positioned along the incident path direction
of the incident light, namely, when the hypothetical line 44 has been derived joining between
the position of the identified light source 42 and the pbsition of the eyes 40 of the occupant 20,
the incident direction computation device 38 determines that "light needs to be blocked".

The incident direction computation device 38 then identifies a location where the computed
hypothetical line 44 overlaps with a movement range of the sun visor 22. The incident
direction computation device 38 then transmits an actuation signal to the sun visor controller
26 to actuate the sun visor 22, so as to cover this location using the sun visor 22.

[0035] As illustrated in Fig. 4, the sun visor controller 26 slides the sun visor 22 along the
front windshield glass 24 toward the vehicle lower side, according to the signal from the
incident direction computation device 38. The sun visor controller 26 stops actuation when
the sun visor 22 has slid as far as the location where the hypothetical line 44 overlaps with the
movement range of the sun visor 22. Glare can thus be prevented at only locations where
the occupant 20 actually experiences glare, while securing the field of view ahead of the
occupant 20.

[0036] When, based on the detection results of the first camera 28 and the second camera 32,
the incident direction computation device 38 determines that the eyes of the occupant 20 are

not positioned along the incident direction of the incident light, namely, when the hypothetical
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~ line 44 joining between the position of the light source 42 with the position of the eyes 40 of
the occupant 20 cannot be derived, the incident direction computation device 38 determines
that "light does not need to be blocked". The incident direction computation device 38 then
transmits a drive signal to the sun visor controller 26 to stow the sun visor 22 inside the roof
lining 14.

[0037] The sun visor controller 26 slides the sun visor 22 along the front windshield glass 24
toward the vehicle upper side according to the signal from the incident direction computation
device 3 8, stowing the sun visor 22 inside the roof lining 14. The maximum field of view
can accordingly be secured ahead of the occupant 20.

[0038] Accordingly, the vehicle automatic anti-glare device 10 of the present exemplary
embodiment enables the position of the light source 42 and the position of the eyes 40 of the
occupant 20 to be ascertained, such that based on the position of the light source 42, it is
possible to block only the light from the light source that is incident to the eyes 40 of the
occupant 20.  This enables the position of the light source 42 to be accurately ascertained,;
and glare to be prevented only at necessary portions.

[0039] The light source position detection unit and the eye position detection unit both
employ cameras, enabling stable detection of the positions of target objects, and enabling the
cost of the light source position detection unit and the eye position detection unit to be
suppressed.

[0040] Second Exemplary Embodiment ‘

Explanation follows regarding a vehicle automatic anti-glare device 78 according to a second
exemplary embodiment of the present invention, with reference to Figs. 5A to 6B. Note that
configuration portions that are the same as in the first exemplary embodiment described
above are allocated the same reference numerals, and explanation thereof is omitted.

[0041] As illustrated in Fig. SA and Fig. 5B, the vehicle automatic anti-glare device 78
according to the second exemplary embodiment has the same basic configuration as in the
first exemplary embodiment, however independen{ left and right sun visors 46 are employed
as the light blocking unit, in place of the sun visor 22.

[0042] As illustrated in Fig. 5A, the independent left and right sun visors 46 are configured
by two screen units 48.  Specifically, the independent left and right sun visors 46 are
configured by disposing the screen units 48 side-by-side in the vehicle width direction, and
are capable of being actuated independently of each other.

[0043] The screen units 48 each include a screen 52 that is taken up onto a take-up roller 50

when stowed, extendable arms 54 that are attached at the vehicle front side of the screen 52,
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and a moving mechanism 56 that is provided above the take-up roller 50 and that houses an
actuatdr, not illustrated in the drawings. The size along the width direction of one of the
screen units 48 is set at approximately half that of the sun visor 22 of the first exemplary
embodiment.

[0044] The screen 52 is formed in a substantially rectangular shape using a soft material
with light-blocking properties (for example a fabric or vinyl material). One end of the
screen 52 is fixed to an outer peripheral face of the take-up roller 50, such that the screen 52 is
taken up by rotating the take-up roller 50. A biasing unit (not illustrated in the drawings),
that biases the take-up roller 50 so as to rotate in a take-up direction, is attached to the take-up
roller 50, and applies a constant take-up bias to the screen 52.

[0045] The other end of the screen 52 is attached to a lateral frame 58 extending in the
vehicle width direction. Semicircular shaft attachment tabs 62 are respectively provided in
the vicinity of end portions 60 in the vehicle width direction of the lateral frame 58. Shaft
attachment holes 64 are provided at the centers of the shaft attachment tabs 62.

[0046] The arms 54 provided at the vehicle front side of the screen 52 are respectively
attached to the lateral frame 58 through swivel shafts 66 that pass through the shaft
attachment holes 64 of the shaft attachment tabs 62. Joint portions 68, that are capable of
flexing along the vehicle width direction, are provided at length direction central portions of
the arms 54, and substantially L-shaped bent portions 70 are provided to end portions of the
respective arms 54 on the opposite side to the end portions where the swivel shafts 66 are
attached. The bent portions 70 are disposed inside the moving mechanism 56 provided at an
upper portion of the take-up roller 50, and are connected to the actuator. Rotating the
actuator rotates the bent portions 70, and accompanying this action, the arms 54 are able to
extend or retract in a pantograph shape along the inside of the front windshield glass 24.
[0047] The screen 52 is pulled out from the take-up roller 50 and deployed toward the
vehicle lower side along an inside face of the front windshield glass 24, accompanying the
extension of the arms 54 toward the vehicle lower side when the actuator is actuated.
Moreover, the screen 52 is gradually taken up onto the take-up roller 50 and stowed under the
biasing force of the biasing unit as the arms 54 retract toward the vehicle upper side when the
actuator is actuated. Namely, deployment of the screen 52 can be varied as desired by
actuation of the actuator.

[0048] Operation and Advantageous Effects of the Second Exemplary Embodiment
Expianation follows regarding operation and advantageous effects of the second exemplary

embodiment.
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[0049] .The vehicle automatic anti-glare device 78 of the present exemplary embodiment
obtains the same basic operation and advantageous effects as the first exemplary embodiment
due to the provision of the light source position detection unit and the eye position detection
unit. Namely, the position of the light source 42 can be accurately ascertained, and glare
prevented only at the necessary portions.

[0050] According to the above configuration, the respective screen units 48 of the
independent left and right sun visors 46 can be actuated independently of each other, enabling
one of the screen units 48 to be placed in a deployed state while the other of the screen units
48 is in a stowed state, as illustrated in Fig. 5B. Accordingly, as illustrated in Fig. 6A, when
the light source 42 is on the left hand side with respect to the occupant 20, the hypothetical
line 44 joining between the light source 42 and the eyes 40 of the occupant 20 is computed to
locate at the left hand side with respect to the occupant 20.  When the location where the
hypothetical line 44 overlaps with the movement range of the independent left and right sun
visors 46 is within the movement range of the left side screen unit 48 out of the indépendent
left and right sun visors 46, only the left side screen unit 48 is deployed toward the vehicle
lower side, thereby enabling light to be blocked only at the portions where the occupant 20
experiences glare. o

[0051] As illustrated in Fig. 6B, when the light source 42 is on the right hand side with
respect to the occupant 20, the hypothetical line 44 joining between the light source 42 and
the eyes 40 of the occupant 20 is computed to locate at the right hand side with respect to the
occupant 20. When the location where the hypothetical line 44 overlaps with the movement
range of the independent left and right sun visors 46 is within the movement range of the right
side screen unit 48 out of the independent left and right sun visors 46, only the right side
screen unit 48 is deployed toward the vehicle lower side, thereby enabling light to be blocked
only at the portions where the occupant 20 experiences glare.

[0052] Out of the independent left and right sun visors 46, actuating only the screen unit 48
on the side overlapping with the hypothetical line 44 enables light to be blocked only at the
locations where the occupant 20 experiences glare, without obstructing the field of view of
the occupant 20 any more than necessary.

[0053] Third Exemplary Embodiment

Next, explanation follows regarding a vehicle automatic anti-glare device 80 according to a
third exemplary embodiment of the present invention, with reference to Fig. 7. Note that
configuration portions that are the same as in, for example, the first exemplary embodiment

described above are allocated the same reference numerals and explanation thereof is omitted.
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[0054] As illustrated in Fig. 7, the vehicle automatic anti-glare device 80 according to the
third exemplary embodiment has the same basic configuration as the first exemplary
embodiment, however a liquid crystal anti-glare device 72 is employed as the light blocking
unit in place of the sun visor 22.
[0055] The liquid crystal anti-glare device 72 includes a liquid crystal filter 74 provided at
an upper portion of the front windshield glass 24. The liquid crystal filter 74 is substantially
transparent under normal conditions, however darkens on a signal from the incident direction
coinputation device 38. Note that the overall liquid crystal filter 74 is divided into a number
of segments, with each of the segments capable of darkening individually.
[0056] Operation and Advantageous Effects of the Third Exemplary Embodiment
Next, explanation follows regarding operation and advantageous effects of the third
exemplary embodiment.
[0057] The vehicle automatic anti-glare device 80 of the present exemplary embodiment
obtains the same basic operation and advantageous effects as the first exemplary embodiment
due to the provision of the light source position detection unit and the eye position detection
unit. Namely, the position of the light source 42 can be accurately ascertained, and glare
prevented only at the necessary portions.
[0058] According to the above configuration, the liquid crystal anti-glare device 72 is
capable of darkening at only positions where the occupant 20 experiences glare, with other
positions adopting a substantially transparent state. Accordingly, as illustrated in Fig. 7, the
incident direction computation device 38 computes a location where the hypothetical line 44
that joins between the light source 42 and the eyes 40 of the occupant 20 passes through the
liquid crystal filter 74. Based on the computation results, the incident direction computation
device 38 transmits a signal to the liquid crystal filter 74 such that only the segment 76
corresponding to this location is darkened. According to the signal, only the segment 76 of
the liquid crystal filter 74 is darkened, with other positions maintained in a substantially
transparent state. This enables light to be reduced or blocked only at the location where the
occupant 20 experiences glare, without obstructing the field of view of the occupant 20 any
more than necessary. |
[0059] Note that in the first exemplary embodiment to the third exemplary embodiment, the
| light source position detection unit is configured such that the position of the light source 42
is detected based on an image captured by the first camera 28. However, there is no
limitation thereto, and configuration may be made with a combination of the first camera 28

and various sensors. Namely, the hypothetical line 44 joining between the light source 42
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and the eyes of the occupant 20 may be computed by supplementing the position of the light
source 42 detected by the first camera 28 of the incident direction computation device 38 with
detection results regarding the state of the vehicle 11 from, for example, a tilt sensor. Such a
configuration enables more precise detection of the position of the light source 42.

[0060] In the first exemplary embodiment to the third exemplary embodiment, the first
camera 28 configuring the light source position detection unit is configured to capture what is
referred to as visible light ahead of the vehicle. However, there is no limitation thereto, and
configuration may be made with a camera sensitive to infrared light, or a camera sensitive to
ultraviolet light. Namely, distant objects appear sharp in images captured by a camera
sensitive to infrared light. Images captured by a camera sensitive to ultraviolet light appear
dark with the exception of the light source 42 that emits ultraviolet light. Detection of the
position of the light source 42 in the respective images is accordingly made easier.

[0061] Explanation has been given regarding exemplary embodiments of the present
invention, however the present invention is not limited to the above, and obviously various
modifications may be implemented within a range not departing from the scope of the present
invention. |

[0062] The disclosure of Japanese Patent Application No. 2013-197385, filed September 24,
2013, is incorporated herein by reference in its entirety.

All publications, patent applications, and technical standards mentioned in this specification
are herein incorporated by reference to the same extent as if each individual publication,
patent application, or technical standard was specifically and individually indicated to be

incorporated by reference.
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CLAIMS

1. A vehicle automatic anti-glare device comprising;:

a light blocking unit that is provided at an upper portion side of a windshield glass, or
at a cabin side of an upper portion side of a windshield glass, and that blocks light incident
from outside a vehicle;

a light source position detection unit that is provided at the upper portion side at the
cabin side of the windshield glass, and that detects the position of a light source ahead of the
vehicle;

an eye position detection unit that is provided inside the vehicle cabin further toward
the vehicle front than a vehicle seat, and that detects the position of eyes of an occupant; and

a control unit that identifies the position of the light source and the position of the
eyes of the occupant based on detection results of the light source position detection unit and
the eye position detection unit, and that, in a case in which the eyes of the occupant are
determined to be positioned on a path of light from the light source, closes the light blocking
unit such that, out of a light-blockable range of the light blocking unit, light is blocked only in |
a range necessary to prevent light from the light source from being incident to the eyes of the
occupant, and that stows the light blocking unit in a case in which the eyes of the occupant

have been determined not to be positioned on a path of light from the light source.

2. The vehicle automatic anti-glare device of claim 1, wherein the control unit identifies the
position of the light source from an image captured by a first camera provided to the light
source position detection unit so as to face toward the vehicle front side, and identifies the
position of the eyes of the occupant from an image captured by a second camera provided to

the eye position detection unit so as to face toward the occupant side.

3. The vehicle automatic anti-glare device of claim 2, wherein:

the first camera is set with a plurality of grid lines in the vehicle up-down direction
and the vehicle width direction; and

the control unit is input in advance with respective top-bottom angles 6A of light
from the light source with respect to a substantially horizontal hypothetical line H extending
along the vehicle front-rear direction, and with respective left-right angles 6B of light from
the light source with respect to a substantially horizontal hypothetical line D extending along

the vehicle front-rear direction, corresponding to cases in which the light source is positioned
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at each of the grid lines on an image captured by the first camera, and the control unit
identifies the top-bottom angle 6A and the left-right angle 6B for an incident direction of
detected light from the light source by detecting a position of high brightness pixels with

respect to the grid lines.

4. The vehicle automatic anti-glare device of any one of claim 1 to claim 3, wherein the
light blocking unit is configured independently as left and right units in the vehicle width
direction, with the left and right units of the light blocking unit capable of independent

operation.

5. The vehicle automatic anti-glare device of any one of claim 1 to claim 4, wherein the

light blocking unit is a liquid crystal anti-glare device.
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