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(54) VEHICLE LIGHTING APPARATUS

(57) A vehicle lighting apparatus (10) that emits light
diagonally toward a road surface (57) from a vehicle in-
cludes: a light source (21); an image generation part (31)
that modulates light emitted from the light source (21)
and that generates an image; a light-focusing optical sys-
tem (42) that focuses light having the image generated
by the image generation part (31); and a reflection part

(45) that reflects light focused by the light-focusing optical
system (42) toward the road surface (57), wherein the
reflection part (45) has a reflection surface having a cur-
vature that is gradually increased from a projection di-
rection rearward side toward a projection direction front-
ward side.
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Description

BACKGROUND

Field of the Invention

[0001] The present invention relates to a vehicle light-
ing apparatus.

Background

[0002] In the related art, as a vehicle lighting appara-
tus, vehicle lighting apparatuses that use the contrast of
light and display an image indicating information on a
road surface have been proposed. In Japanese Patent
No. 4059079, information formed by a reflection-type dig-
ital light deflection device is displayed on a road surface.

SUMMARY

[0003] However, in the vehicle lighting apparatus of
the related art, when a variety of images are displayed
on a road surface, since an imaging surface is not
matched with the road surface, the distance between the
image on the road surface and a lens at a near side of
the image is greatly different from the distance between
the image on the road surface and the lens at a far side
of the image. Therefore, there is a problem in that a de-
focus occurs in which an image is formed at some posi-
tion, but an image is not formed at frontward and rearward
positions of the some position.
[0004] An object of an aspect of the present invention
is to provide a vehicle lighting apparatus that is capable
of clearly displaying an image on a road surface.
[0005] An aspect of the present invention is a vehicle
lighting apparatus that emits light diagonally toward a
road surface from a vehicle, the apparatus including: a
light source; an image generation part that modulates
light emitted from the light source and that generates an
image; a light-focusing optical system that focuses light
having the image generated by the image generation
part; and a reflection part that reflects light focused by
the light-focusing optical system and that projects reflect-
ed light on a road surface, wherein the reflection part has
a reflection surface having a curvature that is gradually
increased from a projection direction rearward side to-
ward a projection direction frontward side.
[0006] According to the configuration, even when the
reflection surface is a convex curved surface or is a con-
cave curved surface, compared to a case in which light
is reflected at a region that reflects light toward a far po-
sition from the vehicle, light is reflected at a region that
reflects light toward a near position from the vehicle, the
distance between a region where light is reflected on the
reflection surface and a region where an image is formed
on the road surface, which is an imaging surface, is short-
ened, and it is possible to prevent a defocus of the imaged
light distribution pattern. Accordingly, it is possible to pro-

vide a vehicle lighting apparatus that is capable of clearly
displaying an image on a road surface.
[0007] The vehicle lighting apparatus described above
may include: a plurality of the reflection parts, each of
which reflects light toward each of regions on the road
surface having a different distance from each other; and
a switch part that switches and arranges one of the plu-
rality of the reflection parts to a light-receiving position of
light emitted from the light-focusing optical system.
[0008] According to the configuration, the plurality of
the reflection parts, each of which reflects light toward
each of regions having a different distance from each
other, are switched by the switch part and are arranged
at the light-receiving position, and therefore, it is possible
to clearly display an image at a position having a different
distance on the road surface by each reflection part.
Therefore, by switching the reflection part in accordance
with an application, it is possible to clearly display an
image at a position suitable for each application.
[0009] The vehicle lighting apparatus described above
may include a return mirror that reflects light emitted from
the light-focusing optical system toward the reflection
part.
[0010] According to the configuration, since the light
from the light-focusing optical system is reflected toward
the reflection part by the return mirror, it is not necessary
to arrange the light-focusing optical system in a direction
that faces the reflection part, and it is possible to decrease
the thickness in the vertical direction of the light-focusing
optical system and decrease the size in the vertical di-
rection of the vehicle lighting apparatus.
[0011] In the vehicle lighting apparatus described
above, the reflection surface may have a concave shape
and may be arranged at a latter part of an intermediate
image formed by the light-focusing optical system.
[0012] According to the configuration, a reflection sur-
face having a concave shape is employed, and it is pos-
sible to display a clear image on the road surface.
[0013] In the vehicle lighting apparatus described
above, the reflection surface may have a convex shape
and may be arranged at a former part of an intermediate
image formed by the light-focusing optical system.
[0014] According to the configuration, a reflection sur-
face having a convex shape is employed, and it is pos-
sible to display a clear image on the road surface.
[0015] The vehicle lighting apparatus described above
may include: an object detection part that detects an ob-
ject which is present at a frontward position of the vehicle;
and a control part that controls the image of the image
generation part and a switch mode of the reflection part
in the switch part based on a detection condition of the
object detection part.
[0016] According to the configuration, it is possible to
change the direction and position of the display in ac-
cordance with frontward circumstances of the vehicle,
and therefore, the information of the image displayed on
the road surface can be easily understood by a person
in the vicinity of the vehicle.
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[0017] The vehicle lighting apparatus described above
may employ a configuration in which the control part
changes any one of or both of a direction of the image
and a projection position of the image in accordance with
frontward circumstances of the vehicle.
[0018] According to the configuration, it is possible to
project necessary information on the road surface such
that the information is easily seen in accordance with
frontward circumstances of the vehicle.
[0019] According to the vehicle lighting apparatus of
the aspect of the present invention, it is possible to pro-
vide a vehicle lighting apparatus that is capable of clearly
displaying an image on a road surface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 is a schematic view of a vehicle lighting ap-
paratus according to a first embodiment.
FIG. 2 is a schematic view of a projection module of
the vehicle lighting apparatus according to the first
embodiment.
FIG. 3 is a perspective view showing a switch part
of the vehicle lighting apparatus according to the first
embodiment.
Part (a) of FIG. 4 is a perspective view showing a
state in which a road surface is irradiated using a
short-distance reflection part in the vehicle lighting
apparatus according to the first embodiment. Part
(b) of FIG. 4 is a plan view showing the state in which
the road surface is irradiated using the short-dis-
tance reflection part in the vehicle lighting apparatus
according to the first embodiment.
Part (a) of FIG. 5 is a perspective view showing a
state in which a road surface is irradiated using a
middle-distance reflection part in the vehicle lighting
apparatus according to the first embodiment. Part
(b) of FIG. 5 is a plan view showing the state in which
the road surface is irradiated using the middle-dis-
tance reflection part in the vehicle lighting apparatus
according to the first embodiment.
Part (a) of FIG. 6 is a perspective view showing a
state in which a road surface is irradiated using a
long-distance reflection part in the vehicle lighting
apparatus according to the first embodiment. Part
(b) of FIG. 6 is a plan view showing the state in which
the road surface is irradiated using the long-distance
reflection part in the vehicle lighting apparatus ac-
cording to the first embodiment.
FIG. 7 is a schematic view of a projection module of
a vehicle lighting apparatus according to a modified
example of the first embodiment.
FIG. 8 is a schematic view of a projection module of
a vehicle lighting apparatus according to a second
embodiment.

BRIEF DESCRIPTION OF THE REFERENCE NUMER-
ALS

[0021]

10, 110 ··· VEHICLE LIGHTING APPARATUS
21 ··· LIGHT SOURCE
31 ··· IMAGE GENERATION PART
39 ··· REFLECTION PATTERN (IMAGE)
42 ··· LIGHT-FOCUSING OPTICAL SYSTEM
43 ··· RETURN MIRROR
45, 45X, 45Y, 45Z, 145 ··· REFLECTION PART
45a, 145a ··· REFLECTION SURFACE
46 ··· SWITCH PART
51 ··· CONTROL PART
52 ··· OBJECT DETECTION PART
55 ··· VEHICLE
57 ··· ROAD SURFACE
59, 159 ··· INTERMEDIATE IMAGE

DESCRIPTION OF THE EMBODIMENTS

[0022] Hereinafter, a vehicle lighting apparatus ac-
cording to an embodiment is described with reference to
the drawings.
[0023] In the drawings used in the following descrip-
tion, there may be a case in which, for ease of under-
standing the features, the featured part is shown to be
enlarged, and the dimension ratio of each component or
the like is not always the same as an actual one.

(First embodiment)

[0024] FIG. 1 is a schematic view of a vehicle lighting
apparatus 10 according to a first embodiment.
[0025] The vehicle lighting apparatus 10 of the present
embodiment is an apparatus that emits light, which has
an image, diagonally toward a road surface from a vehi-
cle.
[0026] As shown in FIG. 1, the vehicle lighting appa-
ratus 10 includes a projection module 11 that illuminates
a frontward direction of a vehicle, a control device 13 that
controls the projection module 11, and an imaging device
15 that detects frontward circumstances and that trans-
mits the frontward circumstances to the control device 13.
[0027] FIG. 2 is a schematic view showing the projec-
tion module 11 of the present embodiment.
[0028] The projection module 11 of the present em-
bodiment includes a light source 21, an incident optical
system 25, an image generation part 31, and a projection
optical system 41.
[0029] The light source 21 emits visible light. A light-
emitting diode (LED) light source or a laser light source
can be employed as the light source 21.
[0030] The incident optical system 25 is formed of one
or more lenses and the like that focus light from the light
source 21 and irradiate a reflection control surface of the
image generation part 31.
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[0031] The image generation part 31 modulates light
emitted from the light source 21 and generates an image.
In the present embodiment, the image generation part
31 is formed of a reflection-type digital light deflection
device (DMD, Digital Mirror Device). The image genera-
tion part 31 formed of the reflection-type digital light de-
flection device has the reflection control surface config-
ured by arranging a plurality of mirror elements capable
of being slanted.
[0032] A slant angle of each of the plurality of mirror
elements of the image generation part 31 is controlled to
a reflection side or a light shield side by a signal from the
control device 13. The image generation part 31 gener-
ates a reflection pattern (image) 39 having an arbitrary
shape by reflection light of the plurality of mirror elements
slanted to the reflection side. In the example shown in
FIG. 2, the image generation part 31 generates a reflec-
tion pattern 39 having an arrow shape.
[0033] A light shield member 32 that blocks light from
each mirror element slanted to the light shield side is
provided on the vehicle lighting apparatus 10.
[0034] The projection optical system 41 illuminates a
frontward direction of the vehicle with the reflection pat-
tern 39 generated by the image generation part 31 as a
light distribution pattern 49. The projection optical system
41 includes a light-focusing optical system 42, a return
mirror 43, and a reflection device 44.
[0035] The light-focusing optical system 42 is formed
of one or more lenses and the like. The light-focusing
optical system 42 illuminates a reflection part 45 of the
reflection device 44 with the reflection pattern 39 gener-
ated by the image generation part 31 via the return mirror
43. The light-focusing optical system 42 focuses the re-
flection pattern 39 emitted from the image generation part
31 and forms an intermediate image 59.
[0036] The return mirror 43 is a mirror that reflects light
from the light-focusing optical system 42 toward the re-
flection part 45.
[0037] FIG. 3 is a perspective view of the reflection
device 44.
[0038] The reflection device 44 has a plurality of (three
in the present embodiment) reflection parts 45 and a
switch part 46. The reflection part 45 reflects light focused
by the light-focusing optical system 42 toward a road sur-
face 57. The switch part 46 has a shaft part 46a and a
drive part 46b that drives the shaft part 46a to be rotated
around the shaft.
[0039] A plurality of reflection parts 45 are fixed to the
shaft part 46a at even intervals along a circumferential
direction with respect to the shaft center of the shaft part
46a. The switch part 46 switches and arranges one of
the plurality of the reflection parts 45 to a light-receiving
position at which light emitted from the light-focusing op-
tical system 42 is received in accordance with the rotation
of the shaft part 46a by the drive part 46b.
[0040] In FIG. 1 and FIG. 2, only one reflection part 45
of the plurality of reflection parts 45 that is arranged at
the light-receiving position is shown.

[0041] The reflection part 45 is a concave reflector
used for an expansion projection. The reflection part 45
has a reflection surface 45a. The reflection part 45 re-
flects light focused by the light-focusing optical system
42 at the reflection surface 45a and projects reflected
light onto a predetermined region of the road surface 57.
The reflection surface 45a has a concave shape formed
of an aspherical free-form surface.
[0042] The reflection surface 45a is arranged at a latter
part of the intermediate image 59 formed by the light-
focusing optical system 42. Accordingly, light forms an
image at a former part side of the reflection surface 45a,
is incident on the reflection surface 45a having a concave
shape while extending in a diffusion direction, and is re-
flected by the reflection surface 45a to thereby be focused
again.
[0043] The "former part" and the "latter part" mean a
sequence relationship (that is, an upstream side and a
downstream side in an optical path) along a transmission
path of light and do not mean the arrangement of each
part in the vehicle lighting apparatus 10.
[0044] A projection direction frontward region 45b of
the reflection surface 45a reflects light toward the road
surface 57 on a vehicle near side. A projection direction
rearward region 45c of the reflection surface 45a reflects
light toward the road surface 57 on a vehicle far side.
The reflection surface 45a is formed to have a curvature
that is continuously changed from the projection direction
rearward region 45c toward the projection direction front-
ward region 45b in accordance with the distance to a
projection target (a near position from the vehicle to a far
position from the vehicle of the road surface 57). That is,
the reflection surface 45a has a curvature that is gradually
increased from a projection direction rearward side to-
ward a projection direction frontward side. Thereby, com-
pared to a case in which light is reflected at the projection
direction rearward region 45c that reflects light toward a
far position from the vehicle, light is reflected at the pro-
jection direction frontward region 45b that reflects light
toward a near position from the vehicle, the distance be-
tween a region where light is reflected on the reflection
surface 45a and a region where an image is formed on
the road surface 57, which is an imaging surface, is short-
ened, and it is possible to prevent a defocus of the imaged
light distribution pattern 49.
[0045] As shown in FIG. 3, the reflection device 44 of
the present embodiment has a short-distance reflection
part 45X, a middle-distance reflection part 45Y, and a
long-distance reflection part 45Z. The reflection surface
45a of each of the reflection parts 45X, 45Y, and 45Z is
set so as to reflect light toward each of regions on the
road surface 57 having a different distance from one an-
other. Each reflection surface 45a of the short-distance
reflection part 45X, the middle-distance reflection part
45Y, and the long-distance reflection part 45Z is formed
such that as the reflection surface 45a has a shorter dis-
tance to the position which is irradiated with reflection
light, the reflection surface 45a has a curved surface hav-
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ing a larger average curvature. Part (a) and part (b) of
FIG. 4 show a state in which the road surface 57 is irra-
diated with the light distribution pattern 49 using the short-
distance reflection part 45X. Part (a) and part (b) of FIG.
5 show a state in which the road surface 57 is irradiated
with the light distribution pattern 49 using the middle-
distance reflection part 45Y. Part (a) and part (b) of FIG.
6 show a state in which the road surface 57 is irradiated
with the light distribution pattern 49 using the long-dis-
tance reflection part 45Z.
[0046] With reference back to FIG. 1, the configuration
of the vehicle lighting apparatus 10 is described.
[0047] The imaging device 15 that controls the projec-
tion module 11 has an object detection part 52 that de-
tects, by capturing an image of a frontward direction of
a vehicle and processing the image, an object that is
present in the frontward direction of the vehicle and trans-
mits a detection signal to a control part 51.
[0048] On the other hand, the control device 13 has a
configuration that is capable of performing a process of
controlling a slant mode of the mirror element of the im-
age generation part 31 to thereby form an image and, at
the same time, arranging a reflection part 45 selected
from a plurality of reflection parts 45 by the switch part
46 to a light-receiving position from the light-focusing op-
tical system 42.
[0049] The control device 13 has a memory 53 in which
control information of a variety of images and the like are
set in advance, the control part 51 that generates a con-
trol signal based on information from the memory 53 and
a signal from the imaging device 15, and a drive part 54
that drives part of or all of the light source 21, the image
generation part 31, and the reflection device 44 based
on the control signal.
[0050] The control part 51 controls the image by the
slant mode of each mirror element of the image genera-
tion part 31 via the drive part 54 and controls a switch
mode in which any of the reflection parts 45 of the reflec-
tion device 44 is arranged at the light-receiving position
based on a detection condition of the object detection
part 52 or an input operation of a driver and the like.
[0051] In such a vehicle lighting apparatus 10, as
shown in part (a) and part (b) of FIG. 4, when the presence
of a pedestrian 56 at a road shoulder in the vicinity of the
frontward position of the vehicle is detected by the imag-
ing device 15, the short-distance reflection part 45X is
switched to and arranged at the light-receiving position
in the reflection device 44. In the image generation part
31, a transversely directed image that is adapted for the
pedestrian 56 at the road shoulder is generated, and light
from the light source 21 is emitted from the light-focusing
optical system 42. Thereby, it is possible to display an
image having an appropriate direction when seen from
the pedestrian 56, on the road surface 57.
[0052] For example, when indicating that right of way
is given to a pedestrian 56 who will cross the road, it is
possible to display an image in a state where characters
are rotated such that the display is appropriate when seen

from the pedestrian 56 at the road shoulder.
[0053] As shown in part (a) and part (b) of FIG. 5, when
a road surface display is requested by the input operation
of the driver and the like, the middle-distance reflection
part 45Y is switched to and arranged at the light-receiving
position in the reflection device 44. In the image gener-
ation part 31, an image that is directed in the near side
and that is adapted for the driver and the like with respect
to information requested by the driver and the like is gen-
erated, and light from the light source 21 is emitted from
the light-focusing optical system 42. Thereby, it is possi-
ble to display an image having an appropriate direction
when seen from the driver, on the road surface 57.
[0054] For example, information such as a legal speed,
route guidance, and warning of a frontward obstacle in
an appropriate direction when seen from the driver can
be displayed on the road surface 57 for the driver at a
middle-distance position of the road surface 57.
[0055] As shown in part (a) and part (b) of FIG. 6, when
the presence of an oncoming vehicle 58 is detected by
the imaging device 15, the long-distance reflection part
45Z is switched to and arranged at the light-receiving
position in the reflection device 44. In the image gener-
ation part 31, an inversely directed image that is adapted
for the driver of the oncoming vehicle 58 is generated,
and light from the light source 21 is emitted from the light-
focusing optical system 42. Thereby, it is possible to dis-
play an image having an appropriate direction when seen
from the driver of the oncoming vehicle 58, on the road
surface 57.
[0056] For example, when notifying a far oncoming ve-
hicle 58 of a pedestrian 56 who is crossing the road and
the like, it is possible to display an image in a state where
characters are inverted such that the display is appropri-
ate when seen from the oncoming vehicle 58.
[0057] According to the vehicle lighting apparatus 10
of the present embodiment, the reflection part 45 that
reflects light having an image as the reflection pattern 39
toward the road surface 57 is formed to have a curvature
that is continuously changed in accordance with the dis-
tance to a projection target (a near position from the ve-
hicle to a far position from the vehicle of the road surface).
Thereby, it is possible to clearly display an image on the
road surface 57, and it is possible to draw a high-quality
image without a defocus.
[0058] According to the vehicle lighting apparatus 10
of the present embodiment, the plurality of the reflection
parts 45, each of which reflects light toward each of re-
gions having a different distance from each other, can
be switched by the switch part 46 and can be arranged
at the light-receiving position. By switching the reflection
part 45 in accordance with an application, it is possible
to provide a vehicle lighting apparatus 10 that clearly dis-
plays an image at a position suitable for each application.
Further, when emitting reflection light to a long distance,
it is possible to prevent the light from diffusing and to
prevent the illumination intensity from being decreased.
[0059] The vehicle lighting apparatus 10 of the present
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embodiment includes the object detection part 52 and
the control part 51 that controls the image of the image
generation part 31 and a switch mode of the reflection
part 45 based on a detection condition of the object de-
tection part 52. Therefore, it is possible to change the
direction and position of the display in accordance with
frontward circumstances of the vehicle, and the informa-
tion of the image displayed on the road surface can be
easily understood by a person in the vicinity of the vehicle.
[0060] In the vehicle lighting apparatus 10 of the
present embodiment, the control part 51 changes the im-
age generated on the image generation part 31 and
changes the direction of the image in accordance with
frontward circumstances of the vehicle. Further, in the
vehicle lighting apparatus 10 of the present embodiment,
the control part 51 selects any of the short-distance re-
flection part 45X, the middle-distance reflection part 45Y,
and the long-distance reflection part 45Z and thereby
changes the projection position of the image in accord-
ance with frontward circumstances of the vehicle. There-
by, it is possible to project necessary information on the
road surface such that the information is easily seen in
accordance with frontward circumstances of the vehicle.
[0061] The first embodiment described above can be
arbitrarily changed without departing from the scope of
the invention. For example, the combination of the se-
lection from the short-distance reflection part 45X, the
middle-distance reflection part 45Y, and the long-dis-
tance reflection part 45Z and the direction of the image
is not limited. For example, it is possible to display a trans-
versely directed image on the road surface 57 by the
long-distance reflection part 45Z.
[0062] According to the vehicle lighting apparatus 10
of the present embodiment, since the light from the light-
focusing optical system 42 is reflected toward the reflec-
tion part 45 by the return mirror 43, it is not necessary to
arrange the light-focusing optical system 42 in a direction
that faces the reflection part 45. Thereby, it is possible
to decrease the thickness in the vertical direction of the
light-focusing optical system 42 and decrease the size
in the vertical direction of the vehicle lighting apparatus
10. Thereby, it is possible to easily downsize a housing
of the vehicle lighting apparatus 10.
[0063] The return mirror 43 may be omitted. FIG. 7
shows a projection module 11A of a modified example
that is adoptable in the present embodiment. The projec-
tion module 11A is different in that the projection module
11A does not include the return mirror 43 compared to
the embodiment described above. According to the
present modified example, it is possible to reduce the
number of components and to provide a low-cost vehicle
lighting apparatus 10.

(Second embodiment)

[0064] FIG. 8 is a schematic view showing a projection
module 111 of a vehicle lighting apparatus 110 of a sec-
ond embodiment.

[0065] The same reference numerals are given to con-
stituents having the same configuration as those of the
embodiment described above, and description of the
constituents is omitted.
[0066] The vehicle lighting apparatus 110 of the
present embodiment includes a reflection device 144
having a reflection part 145. The reflection part 145 has
a reflection surface 145a having a convex shape. The
reflection surface 145a is arranged at a former part of an
intermediate image 159 formed by the light-focusing op-
tical system 42. Accordingly, light is incident on the re-
flection surface 145a having a convex shape while being
focused, the distance between the reflection surface and
the imaging surface is adjusted by the reflection surface
145a, and the light is reflected in the frontward direction.
[0067] The reflection surface 145a having a convex
shape has a curvature that is gradually increased from
a projection direction rearward side toward a projection
direction frontward side.
[0068] A projection direction frontward region 145b of
the reflection surface 145a reflects light toward the road
surface 57 on a vehicle far side. A projection direction
rearward region 145c of the reflection surface 145a re-
flects light toward the road surface 57 on a vehicle near
side. The reflection surface 145a is formed to have a
curvature that is continuously changed from the projec-
tion direction rearward region 145c toward the projection
direction frontward region 145b in accordance with the
distance to a projection target (a near position from the
vehicle to a far position from the vehicle of the road sur-
face 57). That is, the reflection surface 145a has a cur-
vature that is gradually increased from a projection di-
rection rearward side toward a projection direction front-
ward side. Thereby, compared to a case in which light is
reflected at the projection direction frontward region 145b
that reflects light toward a far position from the vehicle,
light is reflected at the projection direction rearward re-
gion 145c that reflects light toward a near position from
the vehicle, the distance between a region where light is
reflected on the reflection surface 145a and a region
where an image is formed on the road surface 57, which
is an imaging surface, is shortened, and it is possible to
prevent a defocus of the imaged light distribution pattern
49.
[0069] In any of the embodiments described above,
the vehicle lighting apparatus 10 as described above may
be provided separately from a headlight or may be incor-
porated in a headlight.
[0070] The embodiments described above are de-
scribed using an example in which a reflection-type digital
light deflection device is used as the image generation
part 31; however, a transmission-type spatial modulator
such as liquid crystal, a drawing apparatus that combines
a scanning mirror and phosphor, and the like may be
used.
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Claims

1. A vehicle lighting apparatus that emits light diago-
nally toward a road surface from a vehicle, the ap-
paratus comprising:

a light source;
an image generation part that modulates light
emitted from the light source and that generates
an image;
a light-focusing optical system that focuses light
having the image generated by the image gen-
eration part; and
a reflection part that reflects light focused by the
light-focusing optical system and that projects
reflected light on a road surface,
wherein the reflection part has a reflection sur-
face having a curvature that is gradually in-
creased from a projection direction rearward
side toward a projection direction frontward side.

2. The vehicle lighting apparatus according to Claim 1,
comprising:

a plurality of the reflection parts, each of which
reflects light toward each of regions on the road
surface having a different distance from each
other; and
a switch part that switches and arranges one of
the plurality of the reflection parts to a light-re-
ceiving position of light emitted from the light-
focusing optical system.

3. The vehicle lighting apparatus according to Claim 1
or 2, comprising
a return mirror that reflects light emitted from the
light-focusing optical system toward the reflection
part.

4. The vehicle lighting apparatus according to any one
of Claims 1 to 3,
wherein the reflection surface has a concave shape
and is arranged at a latter part of an intermediate
image formed by the light-focusing optical system.

5. The vehicle lighting apparatus according to any one
of Claims 1 to 3,
wherein the reflection surface has a convex shape
and is arranged at a former part of an intermediate
image formed by the light-focusing optical system.

6. The vehicle lighting apparatus according to any one
of Claims 1 to 5, comprising:

an object detection part that detects an object
which is present at a frontward position of the
vehicle; and
a control part that controls the image of the im-

age generation part and a switch mode of the
reflection part in the switch part based on a de-
tection condition of the object detection part.

7. The vehicle lighting apparatus according to Claim 6,
wherein the control part changes any one of or both
of a direction of the image and a projection position
of the image in accordance with frontward circum-
stances of the vehicle.
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