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VEHICLE LAMP

TECHNICAL FIELD

[0001] The present invention relates to a vehicle lamp.
BACKGROUND ART
[0002] Patent Literature 1 discloses a head lamp for a

motorcycle provided with a high beam and low beam light
source. Patent Literature 2 discloses a configuration in
which a camera is disposed in a lamp chamber of a head
lamp for a four-wheeled vehicle.

CITATION LIST

Patent Literature

[0003] Patent Literature 1: W0O2019/039051
[0004] Patent Literature 2: JP-A-2013-164913
SUMMARY OF INVENTION
Technical Problem
[0005] There is room for improvement in an arrangement

configuration in a case where a sensor such as a camera is
mounted in a lamp chamber of a head lamp for a motorcycle.
[0006] An object of the present invention is to provide a
vehicle lamp to be mounted on a motorcycle or the like, in
which an efficient layout of a sensor built in the lamp can be
made, and detection accuracy of the sensor can be main-
tained.

Solution to Problem

[0007] Inorderto achieve the above object, a vehicle lamp
according to one aspect of the present invention is a vehicle
lamp provided in a vehicle that travels at a corner by tilting
a vehicle body. The vehicle lamp includes

[0008] a light source unit,

[0009] a sensor configured to detect information on out-
side of the vehicle, and

[0010] a housing that houses the light source unit and the
sensor.
[0011] The vehicle lamp is disposed at a central portion of

the vehicle body in a left-right direction.
[0012] The sensor is disposed in the housing at a central
portion in the left-right direction.

Advantageous Effects of Invention

[0013] According to the present invention, it is possible to
provide a vehicle lamp to be mounted on a motorcycle or the
like, in which an efficient layout of a sensor built in the lamp
can be made, and detection accuracy of the sensor can be
maintained.

BRIEF DESCRIPTION OF DRAWINGS

[0014] FIG. 1 is a perspective view showing a vehicle
including a head lamp (a vehicle lamp) according to an
embodiment of the present invention.

[0015] FIG. 2 is a block diagram showing the head lamp
shown in FIG. 1.

[0016] FIG. 3 is a cross sectional view showing a con-
figuration of the head lamp.

[0017] FIG. 4 is a front view schematically showing the
configuration of the head lamp.
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[0018] FIG. 5 is a cross sectional view showing a con-
figuration of a light source unit provided in the head lamp.
[0019] FIG. 6 is a diagram showing an example of a light
distribution pattern formed by the light source unit.

[0020] FIG. 7 is an exploded perspective view showing an
air blower serving as an example of a cleaner.

[0021] FIG. 8 is a front view schematically showing a
configuration of a head lamp according to a modification.

DESCRIPTION OF EMBODIMENTS

[0022] An embodiment of the present invention will be
described with reference to the drawings. In the present
embodiment, a “left-right direction”, a “front-rear direc-
tion”, and an “upper-lower direction” are relative directions
set for a vehicle (a motorcycle 100) shown in FIG. 1 for the
convenience of description.

[0023] FIG. 1 shows the motorcycle 100 as an example of
a vehicle according to the present embodiment. The motor-
cycle 100 is a vehicle that can travel along a corner (curve)
of'a road by tilting a vehicle body. The number of wheels of
the vehicle according to the present embodiment is not
limited as long as the vehicle is a vehicle that can travel at
a corner by tilting a vehicle body, such as the motorcycle
100. Therefore, for example, a three-wheeled vehicle, a
four-wheeled vehicle, or the like are also included in the
vehicle according to the present embodiment as long as the
vehicle can travel in the same manner as the motorcycle 100.
[0024] As shown in FIG. 1, a head lamp 1 (an example of
a vehicle lamp) according to the present embodiment is
mounted on a front portion of the motorcycle 100. The head
lamp 1 is a lamp that can illuminate a front side of the
vehicle, and is disposed at a central portion of the vehicle
body in the left-right direction. The “central portion of the
vehicle body in the left-right direction” is not limited to the
fact that a center line of the head lamp 1 is positioned exactly
on a center line of the vehicle body of the motorcycle 100,
and the center line of the head lamp 1 may be offset from the
center line of the vehicle body by about 30% of a vehicle
body width.

[0025] The head lamp 1 includes a light source unit 2, an
external sensor 3, a cleaner 4, and a housing 10.

[0026] FIG. 2 is a block diagram showing the head lamp
1. As shown in FIG. 2, the head lamp 1 includes a lamp
controller 5 that controls operations of the light source unit
2, the external sensor 3, and the cleaner 4. The light source
unit 2, the external sensor 3, and the cleaner 4 are connected
to the lamp controller 5. The external sensor 3 is connected
to the lamp controller 5 via an image processor 6. In
addition, a bank angle sensor 7 that detects a tilting state of
the motorcycle 100, a speed sensor 8 that detects a speed of
the motorcycle 100, and the like are connected to the lamp
controller 5.

[0027] The light source unit 2 can radiate a predetermined
light distribution pattern toward the front side that is a
traveling direction of the motorcycle 100. The light source
unit 2 is configured to emit, for example, a low beam light
distribution pattern and a high beam light distribution pat-
tern. A detailed configuration of the light source unit 2 will
be described later with reference to FIGS. 3 to 6.

[0028] The external sensor 3 is a sensor capable of acquir-
ing information on a surrounding environment of the motor-
cycle 100, for example, information on the outside of the
host vehicle including an obstacle, another vehicle (a pre-
ceding vehicle, an oncoming vehicle), a pedestrian, a road
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shape, a traffic sign, and the like. The external sensor 3
includes, for example, at least one of a camera, Light
Detection and Ranging or Laser Imaging Detection and
Ranging (LiDAR), a radar, and the like.

[0029] The camera is, for example, a camera including an
imaging element such as a charge-coupled device (CCD) or
a complementary MOS (CMOS). The camera is a camera
that detects visible light or an infrared camera that detects
infrared light. In general, the LiDAR is a sensor that emits
invisible light to a front side of the LiDAR and acquires
information such as a distance to an object, a shape of the
object, and a material of the object based on emitted light
and returned light. The radar is a millimeter-wave radar, a
microwave radar, a laser radar, and the like.

[0030] The image processor 6 connected to the external
sensor 3 analyzes data acquired by the external sensor 3, and
determines, for example, whether there is an oncoming
vehicle or the like whose head lamp is turned on. The image
processor 6 corrects, for example, an image acquired by the
external sensor 3 to a predetermined image in accordance
with information of the bank angle sensor 7. Although the
image processor 6 is configured to be independent of the
lamp controller 5 in the present embodiment, for example,
the image processor 6 may be provided in the lamp con-
troller 5. Alternatively, the image processor 6 may be
provided in the external sensor 3.

[0031] The cleaner 4 is configured to eject a cleaning
medium such as air or a cleaning liquid toward an object.
The cleaner 4 can clean the housing 10 of the head lamp 1
by ejecting the cleaning medium. The cleaner 4 can clean at
least a region corresponding to the external sensor 3 in the
housing 10. A detailed configuration of the cleaner 4 will be
described later with reference to FIGS. 3 and 7.

[0032] The bank angle sensor 7 is a sensor capable of
detecting a tilting angle when the vehicle body of the
motorcycle 100 is tilted to the left and right relative to a
vertical line. The bank angle sensor 7 is implemented by, for
example, a gyro sensor. The tilting angle of the vehicle body
may be calculated based on an image captured by a camera
such as the external sensor 3.

[0033] Information detected by the external sensor 3, the
bank angle sensor 7, and the speed sensor 8 is transmitted to
the lamp controller 5. The lamp controller 5 controls opera-
tions of the light source unit 2 and the cleaner 4 based on the
information transmitted from the external sensor 3, the bank
angle sensor 7, and the speed sensor 8. For example, the
lamp controller 5 can control the light source unit 2 based on
information detected by each sensor to adjust a light distri-
bution pattern (a low beam light distribution pattern and a
high beam light distribution pattern) formed in front of the
vehicle. In addition, the lamp controller 5 can control the
cleaner 4 based on information detected by each sensor to
clean a front surface of the head lamp 1 by ejecting the
cleaning medium.

[0034] FIG. 3 is a vertical cross sectional view showing a
configuration of the head lamp 1. As shown in FIG. 3, the
head lamp 1 is mounted on, for example, a front cowl 102
of'the motorcycle 100. The head lamp 1 includes the housing
10 formed by a lamp body 11 and a transmissive cover 12.
The light source unit 2, the external sensor 3, the lamp
controller 5, the image processor 6, and the like are housed
in the housing 10. The cleaner 4 is attached to the outside of
the housing 10.
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[0035] The lamp body 11 is a box-shaped housing member
having an opening at a vehicle front side. The transmissive
cover 12 is a transparent cover attached in a manner of
covering the opening of the lamp body 11. The lamp body
11 includes a body portion 11a having the opening, and a
body attachment and detachment portion 115 detachably
attached to a lower portion of the body portion 11a.
[0036] The light source unit 2 is disposed in the housing
10 at a substantially central portion in the upper-lower
direction. The light source unit 2 includes a projection lens
22, alight emitting unit 24 on which a light emitting element
is mounted, and a holder 26 that holds the projection lens 22
and the light emitting unit 24. A heat sink 28 is attached to
the light emitting unit 24. The projection lens 22 is disposed
on an optical axis Ax extending in the vehicle front-rear
direction. The projection lens 22 is held on a front end side
of the holder 26. The light emitting unit 24 is held on a rear
end side of the holder 26. The light emitting unit 24 is
electrically connected to the lamp controller 5. The holder
26 is attached to the lamp body 11 via a support member (not
shown).

[0037] The external sensor 3 is disposed in the housing 10
at an upper portion in the upper-lower direction. That is, the
external sensor 3 is disposed above the light source unit 2 in
the housing 10. The external sensor 3 is attached in a manner
of facing a front side that is a traveling direction of the
motorcycle 100. For example, the external sensor 3 is
attached in a direction along the optical axis Ax of the light
source unit 2 extending in the front-rear direction.

[0038] The lamp controller 5 is housed in the body attach-
ment and detachment portion 115 of the lamp body 11. The
lamp controller 5 is configured to be removed from the
housing 10 and taken out to the outside by removing the
body attachment and detachment portion 115 from the body
portion 11a in a state in which the transmissive cover 12 is
assembled to the body portion 11a. The lamp controller 5 is
connected to the light source unit 2, the external sensor 3, the
cleaner 4, the bank angle sensor 7, and the speed sensor 8,
and is also connected to a vehicle controller 101 that controls
traveling of the motorcycle 100.

[0039] The cleaner 4 is disposed above the external sensor
3 in the upper-lower direction of the housing 10. Specifi-
cally, the cleaner 4 is disposed outside the housing 10
between an upper portion of the transmissive cover 12 and
the front cowl 102. As a result, the cleaner 4 is hidden by the
front cowl 102, which is a design component of the motor-
cycle 100, so that the motorcycle 100 has a good appearance.
The cleaner 4 is configured to eject a cleaning medium
toward a region (a cleaning target surface) corresponding to
the external sensor 3 on the transmissive cover 12. For
example, the cleaner 4 can clean at least a sensor region 12a
of the transmissive cover 12 that covers a front region of the
external sensor 3.

[0040] The cleaner 4 is implemented by, for example, an
air blower capable of preventing foreign matters from adher-
ing to an object to be cleaned. The air blower is a device that
achieves an air curtain function of preventing foreign mat-
ters from adhering to the transmissive cover 12 by continu-
ously blowing air at a predetermined wind speed or a
predetermined air volume to an object to be cleaned such as
the transmissive cover 12 so that a constant air always flows
on a surface layer of the transmissive cover 12. The cleaner
4 has at least one nozzle 4a capable of sending air toward the
transmissive cover 12. The cleaner 4 is connected to the
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lamp controller 5 via a motor 43 which is a driving source
of the cleaner 4. The cleaner 4 can, for example, prevent
foreign matters from adhering to the sensor region 12a of the
transmissive cover 12. In the motorcycle 100, since it is
difficult to mount a cleaning liquid tank on a vehicle body,
it is desirable to adopt an air blower or the like using air as
a cleaning medium as a cleaning mechanism. However,
when a cleaning liquid tank can be mounted on the vehicle
body, a cleaner using a cleaning liquid as a cleaning medium
may be adopted.

[0041] FIG. 4 is a front view schematically showing the
configuration of the head lamp 1. As shown in FIG. 4, the
light source unit 2 is disposed in the housing 10 at a central
portion of the head lamp 1 in the left-right direction. The
external sensor 3 is disposed in the housing 10 at a central
portion of the head lamp 1 in the left-right direction. That is,
the external sensor 3 is disposed in parallel with the light
source unit 2 in the upper-lower direction of the head lamp
1. In the present example, the external sensor 3 is disposed
directly above the single light source unit 2. The nozzle 4a
of the cleaner 4 is disposed outside the housing 10 at a
central portion of the head lamp 1 in the left-right direction.
That is, the cleaner 4 is disposed in parallel with the external
sensor 3 in the upper-lower direction of the head lamp 1. In
the present example, the cleaner 4 is disposed directly above
the external sensor 3.

[0042] FIG. 5 is a cross sectional view showing an
example of the light source unit 2. As shown in FIG. 5, the
light source unit 2 is implemented as a projector-type unit.
The light source unit 2 includes the projection lens 22 having
an optical axis Ax extending in the vehicle front-rear direc-
tion, and the light emitting unit 24 provided at a rear side of
the projection lens 22.

[0043] The light emitting unit 24 includes a light emitting
element 31 that serves as a light source and is disposed at a
rear side of a rear focus point F of the projection lens 22, and
a reflector 32 that is disposed in a manner of covering the
light emitting element 31 from an upper side and reflects
light from the light emitting element 31 toward the projec-
tion lens 22. The light emitting unit 24 includes a shade 33
that shields a part of the light emitted from the light emitting
element 31 toward the projection lens 22 in order to form a
low beam light distribution pattern. Furthermore, the light
emitting unit 24 includes a plurality of light emitting ele-
ments 34 that cause light to be incident on the projection lens
22 in order to additionally form a high beam light distribu-
tion pattern to be added to the low beam light distribution
pattern.

[0044] The projection lens 22 is a plano-convex aspherical
lens having a convex front surface and a flat rear surface, and
is configured to project a light source image formed on a rear
focal plane that is a focal plane including the rear focus point
F onto a virtual vertical screen in front of the lamp as an
inverted image. The projection lens 22 is supported by the
holder 26 at an outer peripheral flange portion of the
projection lens 22.

[0045] The light emitting element 31 is, for example, a
white light emitting diode, is disposed upward in a state in
which a light emitting surface of the light emitting element
31 is positioned on a horizontal plane including the optical
axis Ax, and is supported by a base member 35. The light
emitting surface of the light emitting element 31 is not
limited to being disposed upward on the horizontal plane,
and may be disposed in a manner of being tilted relative to
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the horizontal plane. The reflector 32 is also supported by the
base member 35. The base member 35 is supported by the
holder 26.

[0046] The shade 33 has an upward reflecting surface 33a
that shields a part of light that is emitted from the light
emitting element 31 and is reflected by the reflector 32 and
reflects the shielded light upward. The shade 33 causes the
light reflected by the upward reflecting surface 33a to be
incident on the projection lens 22 and causes the light to be
emitted from the projection lens 22 as downward light. The
shade 33 is formed integrally with the base member 35. The
reflecting surface 33a is formed by applying a mirror surface
treatment such as aluminum vapor deposition to an upper
surface of the base member 35.

[0047] The plurality of light emitting elements 34 are
arranged in parallel in the left-right direction below the rear
focus point F of the projection lens 22, and are individually
turned on by the lamp controller 5. In the present example,
although not shown, for example, eleven light emitting
elements 34 are arranged at equal intervals in the left-right
direction with a position directly below the optical axis Ax
as a center. Each of the light emitting elements 34 is a white
light emitting diode, and has a light emitting surface 34a
having a vertically long rectangular shape. The light emit-
ting elements 34 are supported by a front wall surface 35a
of the base member 35 in a state in which the light emitting
surface 34a faces a front direction of the lamp. A reflecting
surface 356 is formed at an upper end portion of the front
wall surface 35a of the base member 35 and serves as a
tilting surface that reflects a part of emitted light from the
light emitting elements 34 toward a front side.

[0048] FIG. 6 is a diagram showing a high beam light
distribution pattern PH formed by the light source unit 2.
The high beam light distribution pattern PH is formed as a
combined light distribution pattern of a low beam light
distribution pattern PL and an additional light distribution
pattern PA. FIG. 6 shows the high beam light distribution
pattern PH formed on a virtual vertical screen disposed at a
position 25 m in front of the vehicle by light emitted from
the light source unit 2 toward a front side.

[0049] The reflecting surface 32a of the reflector 32 and
the reflecting surface 33a of the shade 33 reflect light from
the light emitting element 31, thereby projecting a light
source image formed on the rear focal plane of the projection
lens 22 onto the virtual vertical screen as an inverted
projection image by the projection lens 22, such that the low
beam light distribution pattern PL is formed.

[0050] The additional light distribution pattern PA is
formed as a combined light distribution pattern of eleven
partial light distribution patterns Pa. Each of the partial light
distribution patterns Pa is a light distribution pattern formed
as an inverted projection image of a light source image of the
light emitting element 34 formed on the rear focal plane of
the projection lens 22 by light emitted from the light
emitting element 34. In the high beam light distribution
pattern PH, the additional light distribution pattern PA is
additionally formed as a horizontally long light distribution
pattern in a manner of being spread above the low beam light
distribution pattern PL.

[0051] FIG. 7 is an exploded perspective view showing an
air blower serving as an example of the cleaner 4. As shown
in FIG. 7, the cleaner 4 includes a cleaner housing 41, an
impeller 42, a motor 43, a frame 44, and a motor case 45.
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[0052] The impeller 42 can be rotated about a rotation axis
Bx by the motor 43. The impeller 42 includes a disk-shaped
plate 42a and a plurality of blades 425. Each of the plurality
of'blades 425 is provided in a manner of extending in a radial
direction of the impeller 42, and is disposed in a manner of
forming an annular shape on the plate 42a.

[0053] The cleaner housing 41 covers the impeller 42. The
cleaner housing 41 is divided into one side and the other side
by the rotation axis Bx of the impeller 42. The cleaner
housing 41 has a substantially doughnut-shaped internal
space. The impeller 42 is housed in the internal space. The
cleaner housing 41 has a suction port 41a for suctioning air
and a blowout port 415 for blowing out the suctioned air.
The suction port 41a is opened in a direction of the rotation
axis Bx at a position corresponding to the plurality of blades
425 of the impeller 42. The blowout port 415 is opened in
a direction intersecting the rotation axis Bx of the impeller
42.

[0054] When the impeller 42 is rotated, the air suctioned
from the suction port 4la is pressed against an inner
circumferential surface 41¢ of the cleaner housing 41 by the
blades 42b. The air pressed against the inner circumferential
surface 41¢ is guided along the inner circumferential surface
41c¢ of the cleaner housing 41 and is guided to the blowout
port 41b. The air guided to the blowout port 415 is sent out
from the blowout port 415 to the outside of the cleaner 4.
That is, the air suctioned in from the direction of the rotation
axis Bx of the impeller 42 is pushed out in the radial
direction by the blades 424 in rotation, is pressed against the
inner circumferential surface 41c¢ of the cleaner housing 41,
and is sent out to the outside of the cleaner 4 from the
blowout port 415 opened in the radial direction. The air sent
from the blowout port 415 to the outside is blown toward the
sensor region 12a of the transmissive cover 12 via the nozzle
4a (see FIG. 3) attached to the blowout port 415. When the
impeller 42 having the plurality of blades 425 is rotated, air
(wind) is continuously blown toward the sensor region 12a
of the transmissive cover 12. The air blown to the sensor
region 12a of the transmissive cover 12 flows along the
sensor region 12a. Dust coming close to the sensor region
12a is carried away to a region other than the sensor region
12a together with the airflow flowing along the sensor
region 12a, and does not adhere to the sensor region 124. In
this manner, the cleaner 4 prevents dust or the like from
adhering to at least the sensor region 12a.

[0055] In addition to the example described above, a
propeller fan, a sirocco fan, a turbo fan, a mixed flow fan, or
the like may be adopted as an air blowing mechanism of the
cleaner 4. These non-positive displacement blowing devices
can easily obtain a relatively large air volume. An air
blowing mechanism of the air cleaner 4 may adopt a positive
displacement fan of a reciprocating type, a screw type, a
roots type, a vane type, or the like. Alternatively, the cleaner
4 may be provided with a piston type high-pressure air
generation unit, and may be configured to intermittently
eject air.

Operation Example 1

[0056] Next, an operation example of the head lamp 1 in
the motorcycle 100 will be described.

[0057] For example, in a case where the vehicle body of
the motorcycle 100 is in a straight traveling state, that is, in
a case where the motorcycle 100 travels in a state in which
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the vehicle body is perpendicular to the road surface, the
operation of the head lamp 1 is as follows.

[0058] The lamp controller 5 of the head lamp 1 analyzes
captured image data acquired by a camera mounted as the
external sensor 3, and determines whether there is an
oncoming vehicle or the like whose head lamp is turned on.
The lamp controller 5 detects two light spots present at a
predetermined interval in the horizontal direction, thereby
recognizing the light spots as head lamps of an oncoming
vehicle. When such an oncoming vehicle is present, the lamp
controller 5 specifies a position of the oncoming vehicle
based on positions of the head lamps obtained by the
analysis. The lamp controller 5 determines whether the
specified oncoming vehicle is present in any one of the
partial light distribution patterns Pa of the additional light
distribution pattern PA shown in FIG. 6 based on the
specified position of the oncoming vehicle. When an oncom-
ing vehicle is present in one of the partial light distribution
patterns Pa, the lamp controller 5 turns off the light emitting
elements 34 that form the partial light distribution patterns
Pa. Instead of turning off the light emitting elements 34, the
lamp controller 5 may control turning-on of the light emit-
ting elements 34 such that a luminous intensity of radiation
light for forming the partial light distribution pattern Pa for
which it is determined that the oncoming vehicle is present
is lower than a luminous intensity when it is determined that
the oncoming vehicle is not present. In this manner, the lamp
controller 5 can achieve a so-called adaptive driving beam
(ADB) light distribution control in which the visibility of a
front region of the motorcycle 100 is improved by forming
the additional light distribution pattern PA in a region other
than the region in which another vehicle is present while
preventing dazzling caused by the another vehicle by setting
the region in which another vehicle such as an oncoming
vehicle or a preceding vehicle is present as a non-radiation
area.

[0059] Next, in a case where the motorcycle 100 is in a
cornering state, for example, in a case where the motorcycle
100 is traveling in a state in which the vehicle body is tilted
by a predetermined angle 0 relative to the road surface, the
operation of the head lamp 1 is as follows.

[0060] When the vehicle body is tilted, a horizontal and
vertical coordinate system (referred to as an X1-Y1 coordi-
nate system) of the motorcycle is tilted by an angle 6 relative
to a horizontal and vertical coordinate system (referred to as
an X0-YO coordinate system) of the road. Therefore, since
the captured image acquired by the external sensor 3 is also
an image tilted by the angle 0 relative to the X0-YO
coordinate system of the road, light spots of head lamps of
an oncoming vehicle to be captured are detected as two light
spots present at a predetermined interval in an oblique
direction. Therefore, the lamp controller 5 cannot detect the
head lamps of the oncoming vehicle when the head lamps
are turned on as two light spots present at a predetermined
interval in the horizontal direction. Therefore, the lamp
controller 5 corrects a captured image of the X1-Y1 coor-
dinate system of the motorcycle acquired by the external
sensor 3 to be a captured image that matches the X0-YO
coordinate system of the road in accordance with the tilting
angle 0 of the vehicle body acquired by the bank angle
sensor 7. The lamp controller 5 determines whether two light
spots are present at a predetermined interval in the horizon-
tal direction based on the corrected captured image. When
two light spots present at a predetermined interval in the
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horizontal direction are detected, the lamp controller 5
specifies a position of the oncoming vehicle based on
positions of head lamps recognized from the light spots. The
lamp controller 5 adjusts the additional light distribution
pattern PA formed by the light emitted from the light source
unit 2 in the same manner as in the case where the vehicle
body of the motorcycle 100 is in the straight traveling state.

Operation Example 2

[0061] Next, another operation example of the head lamp
1 will be described.

[0062] First, the lamp controller 5 acquires position infor-
mation of an oncoming vehicle or a preceding vehicle
detected by the external sensor 3, and executes a mode
(hereinafter, referred to as an ADB mode) of adjusting the
additional light distribution pattern PA based on the position
information. That is, in a case where an oncoming vehicle or
the like is present, the lamp controller 5 turns off or dims the
light emitting element 34 for forming the partial light
distribution pattern Pa in which it is determined that the
oncoming vehicle is present. During the execution of the
ADB mode, air is blown from the nozzle 4a of the cleaner
4 to the sensor region 12a of the transmissive cover 12.
[0063] Next, the lamp controller 5 determines whether dirt
adheres to the sensor region 12a. When it is determined that
dirt adheres to the sensor region 12a, that is, when it is
determined that dirt adhered to the sensor region 124 is not
removed even in a state in which air is blown from the
nozzle 4a toward the sensor region 12a of the transmissive
cover 12, the lamp controller 5 stops the ADB mode and
notifies an occupant of the motorcycle 100 that the ADB
mode is stopped. As a method for notifying the occupant that
the ADB mode is stopped, for example, a warning may be
displayed on an instrument unit of the motorcycle 100 or a
warning sound may be output.

[0064] Although air is constantly blown from the nozzle
4a of the cleaner 4 toward the sensor region 12a of the
transmissive cover 12 during the execution of the ADB
mode in the operation example 2, the lamp controller 5 may
blow air from the cleaner 4 toward the sensor region 12a
only when it is determined that dirt adheres to the sensor
region 12a. Thereafter, the lamp controller 5 may determine
again whether dirt adheres to the sensor region 12a. In a case
where it is determined that dirt adhered to the sensor region
12a is not removed even when air is blown, the lamp
controller 5 may stop the ADB mode and notify the occupant
of the motorcycle 100 that the ADB mode is stopped.
[0065] Alternatively, the lamp controller 5 may determine
whether dirt adheres to the sensor region 12a of the trans-
missive cover 12. When it is determined that dirt adheres to
the sensor region 12a, the lamp controller 5 may stop the
ADB mode regardless of whether air is blown from the
cleaner 4, and may warn the occupant that the ADB mode is
stopped because dirt adheres to the sensor region 12a.
[0066] Although a case in which the lamp controller 5
executes a processing of analyzing the image data acquired
by the external sensor 3 or the like has been described in the
operation examples described above, the present invention is
not limited thereto. For example, the processing may be not
be executed by the lamp controller 5 but executed by the
image processor 6.

[0067] As a lamp for a four-wheeled vehicle such as an
automobile, there is a known a lamp in which LiDAR or a
camera is housed in a lamp chamber of a head lamp. In such
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a sensor-housed lamp for a four-wheeled vehicle, it is less
necessary to consider a reduction in detection accuracy of a
sensor due to banking of a vehicle body. On the other hand,
for a sensor mounted on a vehicle such as the motorcycle
100 that travels at a corner by tilting a vehicle body, a
problem such as a reduction in detection accuracy of a
sensor due to banking of the vehicle body is likely to occur.
[0068] Therefore, as described above, the head lamp 1
according to the present embodiment includes the light
source unit 2, the external sensor 3 that detects information
on the outside of the motorcycle 100, and the housing 10 that
houses the light source unit 2 and the external sensor 3. The
head lamp 1 is disposed at the central portion in the left-right
direction of the vehicle body of the motorcycle 100, and the
external sensor 3 is disposed in the housing 10 at the central
portion in the left-right direction of the head lamp 1.
According to this configuration, the external sensor 3 housed
in the head lamp 1 mounted on the motorcycle 100 that
travels at a corner by tilting the vehicle body is mounted in
the vicinity of the central portion in the left-right direction
of the vehicle body. Therefore, external information (sur-
rounding environment) of the motorcycle 100 can be accu-
rately detected by the external sensor 3, and the detection
accuracy of the external sensor 3 is less likely to be reduced
even when the vehicle body is tilted as compared with a case
where the external sensor is provided at least at one end of
the vehicle body in the left-right direction. As described
above, according to the present embodiment, an efficient
layout of the external sensor 3 in the head lamp 1 can be
made, and the detection accuracy of the external sensor 3
housed in the head lamp 1 mounted on the motorcycle 100
can be maintained.

[0069] In the present embodiment, the light source unit 2
is implemented by a single light source unit, and the external
sensor 3 is arranged in parallel with the light source unit 2
in the upper-lower direction of the head lamp 1. According
to this configuration, since the external sensor 3 built in the
single-lamp head lamp 1 is disposed directly above or
directly below the light source unit 2, the optical axis Ax of
the light source unit 2 and the optical axis of the external
sensor 3 can be aligned with each other. Therefore, an
adjustment of a posture of the light source unit 2 and an
adjustment of a detection reference of the external sensor 3
can be collectively performed. In addition, the lamp con-
troller 5 can accurately and easily execute a control when a
light distribution pattern of the light source unit 2 is adjusted
based on the external information detected by the external
sensor 3.

[0070] The head lamp 1 according to the present embodi-
ment further includes the cleaner 4 having at least one nozzle
4a capable of blowing air to clean at least the sensor region
12a corresponding to the external sensor 3 on the transmis-
sive cover 12 attached to the housing 10. According to this
configuration, it is possible to maintain the detection accu-
racy of the external sensor 3 by preventing dirt from
adhering to the sensor region 12a that is a surface to be
cleaned by the external sensor 3 or removing dirt adhered to
the sensor region 12q. In addition, since the cleaner 4 is
implemented by an air blower capable of continuously
blowing air, it is possible to continuously prevent dirt from
adhering to the sensor region 12a.

[0071] In the present embodiment, the lamp controller 5 is
configured to correct a captured image acquired by a camera
serving as the external sensor 3 according to a tilting state of
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the vehicle body, detect an object outside the motorcycle 100
based on the corrected captured image, and adjust a light
distribution pattern formed by light emitted from the light
source unit 2 according to a position of the detected object.
According to this configuration, even when the motorcycle
100 is traveling with the vehicle body being tilted, an object
such as an oncoming vehicle can be detected with high
accuracy, and a light distribution pattern corresponding to
the object can be appropriately formed.

[0072] An in-vehicle sensor (for example, an in-vehicle
camera) that is mounted on a four-wheeled vehicle such as
an automobile and monitors a front side of the vehicle is
often mounted in a vehicle cabin between a windshield and
an inner mirror mounting portion. When dirt, dew conden-
sation, snow, or the like adheres to the windshield in front of
the in-vehicle sensor, dirt, dew condensation, snow, or the
like can be removed by a wiper, a window washer, a
defroster, or the like. On the other hand, in the case of a
motorcycle, it is structurally or economically difficult to
adopt a cleaning mechanism such as a wiper or a window
washer mounted on a four-wheeled vehicle.

[0073] Therefore, in the head lamp 1 mounted on the
motorcycle 100 according to the present embodiment, the
lamp controller 5 is configured to stop the ADB mode and
notify an occupant of the motorcycle 100 that the ADB mode
is stopped when it is determined that dirt adhered to the
transmissive cover 12 is not removed by the air blown from
the cleaner 4 during the execution of the light distribution
control in the ADB mode. According to this configuration,
by stopping the ADB mode in a situation in which it is
predicted that the detection accuracy of the external sensor
3 is reduced, it is possible to prevent a careless light
distribution control in a situation in which the surrounding
environment cannot be appropriately detected. In particular,
as described above, in the case of the motorcycle 100, since
it is difficult to provide a mechanical cleaning mechanism
such as a wiper, it is practical to notify the occupant that the
ADB mode is stopped because dirt adheres to the sensor
region 12a, and for example, the dirt adhered to the trans-
missive cover 12 is removed by a hand of the occupant and
the ADB mode is restored. Accordingly, it is possible to
provide a system capable of restoring the ADB mode at low
costs.

[0074]

[0075] Next, a modification of the head lamp will be
described with reference to FIG. 8. The head lamp 1
according to the embodiment described above includes the
single light source unit 2, and the external sensor 3 is
arranged in parallel with the single light source unit 2 in the
upper-lower direction of the lamp. The present invention is
not limited thereto. For example, the head lamp may include
a plurality of light source units.

[0076] FIG. 8 is a front view showing a configuration of
a head lamp 1A according to the modification. As shown in
FIG. 8, the head lamp 1A includes, for example, a pair of
light source units 2a and 2b. The pair of light source units
2a and 2b are arranged in parallel in the left-right direction
of the head lamp 1A in a housing 10A of the head lamp 1A.
The pair of light source units 2¢ and 2b are arranged
symmetrically relative to the center of the head lamp 1A in
the left-right direction. The external sensor 3 is disposed in
the housing 10 at a central portion of the head lamp 1A in
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the left-right direction. The cleaner 4 is disposed outside the
housing 10A at a central portion of the head lamp 1 in the
left-right direction.

[0077] The external sensor 3 is disposed at a position at
equal distances from the pair of light source units 2a and 25.
In the present example, the external sensor 3 is disposed at
an upper right side of the light source unit 24 and at an upper
left side of the light source unit 256. The cleaner 4 is disposed
in parallel with the external sensor 3 in the upper-lower
direction of the head lamp 1A. In the present example, the
cleaner 4 is disposed directly above the external sensor 3.
[0078] In the head lamp 1A according to the present
modification, since the external sensor 3 is disposed at equal
distances from the light source units 2a and 25, light emitted
from the light source units 2a and 25 can be efficiently used,
and external information can be accurately acquired. There-
fore, according to the above configuration, it is possible to
efficiently lay out the external sensor 3 in a two-lamp type
lamp.

[0079] Although embodiments of the present invention
have been described above, it is needless to say that the
technical scope of the present invention should not be
interpreted as being limited to the description of the embodi-
ments. It is to be understood by those skilled in the art that
the present embodiment is merely an example and various
modifications may be made within the scope of the invention
described in the claims. The technical scope of the present
invention should be determined based on the scope of the
inventions described in the claims and a scope of equivalents
thereof.

[0080] The present application is based on Japanese Patent
Application NO. 2020-5232 filed on Jan. 16, 2020, and the
contents of which are incorporated herein by reference.

1. A vehicle lamp provided in a vehicle that travels at a
corner by tilting a vehicle body, the vehicle lamp compris-
ing:

a light source unit;

a sensor configured to detect information on outside of the

vehicle; and

a housing that houses the light source unit and the sensor,

wherein the vehicle lamp is disposed at a central portion

of the vehicle body in a left-right direction, and
wherein the sensor is disposed in the housing at a central
portion in the left-right direction.

2. The vehicle lamp according to claim 1,

wherein the light source unit is implemented by a single

light source unit, and

wherein the sensor is arranged in parallel with the single

light source unit in an upper-lower direction.

3. The vehicle lamp according to claim 1,

wherein the light source unit is implemented as a pair of

light source units arranged in parallel in the left-right
direction, and

wherein the sensor is disposed at an equal distance from

each of the pair of light source units.

4. The vehicle lamp according to claim 1, further com-
prising:

a transmissive cover attached to the housing; and

a cleaner having at least one nozzle configured to clean at

least a region corresponding to the sensor in the trans-
missive cover using a cleaning medium.

5. The vehicle lamp according to claim 4,

wherein the cleaner is an air blower configured to con-

tinuously blow air.
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6. The vehicle lamp according to claim 1, further com-
prising:

a controller configured to control the sensor,

wherein the sensor is a camera configured to acquire a
captured image of the outside of the vehicle, and

wherein the controller is configured to correct the cap-
tured image acquired by the camera in accordance with
a tilting state of the vehicle body, and adjust a light
distribution pattern formed by light emitted from the
light source unit in accordance with a position of an
object that is located outside the vehicle and is detected
based on the corrected captured image.

7. The vehicle lamp according to claim 4, further com-

prising:

a controller configured to control the sensor,

wherein the controller is configured to execute a mode of
adjusting a light distribution pattern formed by light
emitted from the light source unit in accordance with a
position of an object that is located outside the vehicle
and is detected by the sensor, and

upon determining that dirt adhered to the transmissive
cover is not removed by the cleaning medium during
the execution of the mode, the controller stops the
mode and notifies an occupant of the vehicle that the
mode is stopped.

#* #* #* #* #*
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