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Description
Cross-Reference to Related Application

[0001] The present disclosure claims priority of Chinese patent application with the filing number 202010609464.8
filed on June 29, 2020, the contents of which are incorporated herein by reference in entirety.

Technical Field

[0002] The present disclosure relates to a vehicle lamp, in particular, to a vehicle lamp optical system. In addition, it
also relates to a vehicle lamp module and a vehicle.

Background Art

[0003] As the core component of vehicle lamp illumination, the vehicle lamp optical system is relatively difficult to
develop and has a long development cycle, so it is generally required to be standardized and has better versatility to
adapt to different vehicle lamp modelings and vehicle lamp spaces. However, the existing vehicle lamp optical system
is generally integral-type, that is, the positional relationships between the light source and the optical related parts are
all fixed, although some illumination systems with AFS function can be rotated at a certain angle around the vertical
rotation axis, it is still a movement process based on the integral-type module, initial position thereof is still unique, and
it needs to take up more space during the rotation process.

[0004] FIG. 1 shows an existing integral-type vehicle lamp module, which includes a light source, a reflecting mirror
aand alens b, and a light shading part ¢ for forming a low-beam cut-off line is provided on the reflected light path of the
reflecting mirror a, individual components are all directly or indirectly fixedly connected to the heat sink. In this vehicle
lamp module, the light source is provided at a first focal point of the reflecting mirror a, the light shading part c is provided
at a second focal point of the reflecting mirror a, and the lens focal point is provided at the second focal point of the
reflecting mirror a, therefore, the relative position of the optical elements in the entire vehicle lamp optical system is
uniquely determined, which is only suitable to the arrangement of the interior space of one type of vehicle lamp.
[0005] With the development of vehicle and vehicle lamp technology, the changeable modeling of the vehicle lamp is
limited by the space inside the lamp, but because the relative positional relationship between the optical elements of
the integral-type optical system is uniquely determined, if the relative positions between the optical elements are re-
changed according to the space inside the lamp, the desired light shape will not be obtained. Therefore, the integral-
type optical system has lower versatility, which is not conducive to the modeling layout and/or cannot meet the space
layout, and often needs to sacrifice the modeling requirements of the vehicle lamp to meet the structural requirements.
[0006] In addition, since the headlamps, fog lamps and other functions have illuminating angle requirements after
installation, they all need to be dimmed. The existing vehicle lamps are generally adjusted as a whole by the vehicle
lamp system, so that the adjustment space is required to be large, the mass of the optical system s larger, the requirements
for the support strength and the adjustment system are also higher, and there is a risk of the illumination direction shifting
after vibration.

Summary

[0007] The first technical problem to be solved by the present disclosure is to provide a vehicle lamp optical system,
the spatial layout of each element in the vehicle lamp optical system is highly flexible, which can satisfy different vehicle
lamp modelings and adapt to different lamp interior spaces.

[0008] The technical problem to be solved by a second aspect of the present disclosure is to provide a vehicle lamp
module, the space layout of the vehicle lamp module is flexible, and the space utilization rate in the vehicle lamp is high.
[0009] The technical problem to be solved by a third aspect of the present disclosure is to provide a vehicle, in which
the spatial layout of each element in the vehicle lamp is flexible, and the space utilization rate in the vehicle lamp is high.
[0010] In order to achieve the above-mentioned purposes, a first aspect of the present disclosure provides a vehicle
lamp optical system, which comprises a basic optical subsystem and a light reflecting system, wherein the basic optical
subsystem comprises a light collimation element and an alignment optical element, the light reflecting system comprises
a first plane mirror located on a light-emitting path of the alignment optical element, and/or a second plane mirror located
on a light-emitting path of the light collimation element, wherein at least one of the light collimation element, the alignment
optical element, the first plane mirror, and the second plane mirror is adjustable in an installation position, so as to change
a relative position between at least two of the light collimation element, the alignment optical element, the first plane
mirror, and the second plane mirror, so that a emitting light of the light collimation element is subjected to light path
conversion through the alignment optical element and the light reflecting system and then is projected to form a set
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illumination light shape.

[0011] Preferably, the light reflecting system comprises the first plane mirror, and the alignment optical element is
located on the light-emitting path of the light collimation element.

[0012] More preferably, the light reflecting system comprises the second plane mirror, and the alignment optical
element is located on the light-emitting path of the second plane mirror.

[0013] Further preferably, the light reflecting system comprises the first plane mirror and the second plane mirror, the
alignment optical element is located on the light-emitting path of the second plane mirror.

[0014] As a preferred structural form, an installation position of the basic optical subsystem or installation positions of
the basic optical subsystem and the second plane mirror is/are fixed, and the first plane mirror can be translated, so that
the light-emitting direction of the first plane mirror can be unchanged.

[0015] Preferably, the first plane mirror can be rotated around any horizontal axis in a first direction, the basic optical
subsystem or the basic optical subsystem and the second plane mirror as a whole can be rotated around any horizontal
axis in a second direction, the first direction cooperates with the second direction so that the light-emitting direction of
the first plane mirror is unchanged.

[0016] More preferably, the first plane mirror can be rotated around any horizontal axis and/or any vertical axis, so
that the set illumination light shape can be projected at a standard position.

[0017] As another preferred structural form, the installation position of the second plane mirror is fixed, a reflecting
region of the emitting light of the light collimation element on the second plane mirror is located at a fixed position on
the second plane mirror, the emitting light of the light collimation element and the reflected light of the second plane
mirror are symmetrical with respect to a normal of the second plane mirror located at a corresponding reflection point
in the reflecting region, and the installation positions of the light collimation element and the alignment optical element
can be adjusted respectively, so that the light-emitting direction of the alignment optical element can be unchanged.
[0018] Preferably, the light collimation element is a collimator, a alignment lens or a reflective element with a reflecting
surface of paraboloid shape or paraboloid-like shape.

[0019] More preferably, the alignment optical elementis a reflecting mirror with a reflecting surface of paraboloid shape
or paraboloid-like shape.

[0020] The second aspect of the present disclosure provides a vehicle lamp module, which includes the above-
mentioned vehicle lamp optical system and a light source set corresponding to the light collimation element.

[0021] The third aspect of the present disclosure provides a vehicle, which includes the above-mentioned vehicle lamp
module.

[0022] It can be seen from the above-mentioned technical solutions of the present disclosure that the vehicle lamp
optical system of the present disclosure can adjust the relative position between at least two of the light collimation
element, the alignment optical element, the first plane mirror, and the second plane mirror, so that the emitting light of
the light collimation element is subjected to light path conversion through the alignment optical element and the light
reflecting system and then is projected to form a set illumination light shape, so as to realize the change of the spatial
structure arrangement of the light collimation element, the alignment optical element and the light reflecting system, so
that the spatial layout of the vehicle lamp optical system is more flexible, thereby effectively improving the space utilization
rate in the vehicle lamp to meet different modelings of vehicle lamps and adapt to different interior spaces of the vehicle
lamp; the light collimation element and alignment optical element can be used repeatedly on different vehicle lamps to
reduce repeated development, thereby avoiding the need for overall dimming when the overall fixed vehicle lamp system
is dimming, and the defects of putting forward higher requirements for the support and adjustment system.

[0023] Other features and advantages of the present disclosure will be described in detail in the following parts of
specific embodiments.

Brief Description of Drawings

[0024] The following drawings are used to provide a further understanding of the present disclosure, and constitute a
part of the specification, and are used to explain the present disclosure together with the following specific embodiments,
but the protection scope of the present disclosure is not limited to the following drawings and specific embodiments. In
the drawings:

FIG. 1 is a structural schematic view of an integral-style vehicle lamp module in the prior art;

FIG. 2 is a structural schematic view of a first specific embodiment of a vehicle lamp optical system in the present
disclosure;

FIG. 3 is a structural schematic view of a translation of a first plane mirror in the vehicle lamp optical system shown
in FIG. 2;
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FIG. 4 is a structural schematic view of a clockwise rotation of the first plane mirror in the vehicle lamp optical system
shown in FIG. 2;

FIG. 5is a structural schematic view of the vehicle lamp optical system shown in FIG. 2 being installed in the vehicle
lamp module;

FIG. 6 is an A-A sectional view of the vehicle lamp module shown in FIG. 5;
FIG. 7 is a side view of the vehicle lamp module shown in FIG. 5;
FIG. 8 is a top view of the vehicle lamp module shown in FIG. 5;

FIG. 9 is a structural schematic view of a light collimation element and a light source in the vehicle lamp optical
system shown in FIG. 2;

FIG. 10 is a front view of the light collimation element and the light source shown in FIG. 9;
FIG. 11 is a sectional view of the light collimation element and the light source shown in FIG. 9;
FIG. 12 is a light path view of the light collimation element and the light source shown in FIG. 9;

FIG. 13 is a structural schematic view of a second specific embodiment of the vehicle lamp optical system in the
present disclosure;

FIG. 14 is a structural schematic view of the vehicle lamp optical system shown in FIG. 13 being installed in the
vehicle lamp module;

FIG. 15 is a B-B sectional view of the vehicle lamp module shown in FIG. 14;
FIG. 16 is a top view of the vehicle lamp module shown in FIG. 14;

FIG. 17 is a structural schematic view of the light collimation element and the light source in the vehicle lamp optical
system shown in FIG. 13;

FIG. 18 is a C-C sectional view of FIG. 17;
FIG. 19 is a side view of the light collimation element and the light source shown in FIG. 17;
FIG. 20 is a light path view of the light collimation element and the light source shown in FIG. 17;

FIG. 21 is a structural schematic view of a third specific embodiment of the vehicle lamp optical system in the present
disclosure;

FIG. 22 is a structural schematic view of adjusting installation positions of the light collimation element and an
alignment optical element in the vehicle lamp optical system shown in FIG. 21;

FIG. 23 is a light path view before and after adjustment of the light collimation element and the alignment optical
element in the vehicle lamp optical system shown in FIG. 21;

FIG. 24 is a structural schematic view of a fourth specific embodiment of the vehicle lamp optical system in the
present disclosure;

FIG. 25 is a structural schematic view of the light collimation element and the light source in the vehicle lamp optical
system shown in FIG. 24;

FIG. 26 is a D-D sectional view of FIG. 25;

FIG. 27 is a side view of the light collimation element and the light source shown in FIG. 25;
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FIG. 28 is a light path view of the light collimation element and the light source shown in FIG. 25;

FIG. 29 is a schematic view of a screen illumination of a low-beam illumination light shape with a light-and-dark cut-
off line; and

FIG. 30 is a schematic view of the screen illumination with a high-beam illumination light shape with a maximum
value of central brightness.

Reference signs in drawings:

1-light collimation element; 1a-light-emitting boundary;
2-alignment optical element; 3-light reflecting system;
3a-end point; 31-first plane mirror;
32-reflecting region; 33-second plane mirror;
4-light source; 5-mounting bracket;
a-reflecting mirror; b-lens;

c-light shading part.

Detailed Description of Embodiments

[0025] The specific embodiments of the present disclosure will be described in detail below with reference to the
drawings. It should be understood that the specific embodiments described herein are only used to illustrate and explain
the present disclosure, and the protection scope of the present disclosure is not limited to the following specific embod-
iments.

[0026] In the description of the present disclosure, it should be explained that the orientation relationships indicated
by "up", "down", "front", "rear", "left", "right", etc. are only for the convenience of describing the present disclosure and
simplifying the description, based on the vehicle lamp optical system, "front" refers to a direction referred by a light-
emitting direction, "rear" refers to a direction opposite to "front", "left" refers to a left side in the light-emitting direction,
and "right" refers to aright side in the light-emitting direction, that is, they are the same as the left and right side directions
of the normal driving of the vehicle, "up" refers to an upper in the light-emitting direction, and "down" refers to a lower
in the light-emitting direction. In the present disclosure, the light-emitting path of a light collimation element 1 refers to
a light path in a main transmission direction after the lights are converged by the light collimation element 1, and the
light-emitting path of the alignment optical element 2 refers to a light path in a main transmission direction after the light
is collected and collimated by the alignment optical element 2, the light-emitting paths of the first plane mirror 31 and
the second plane mirror 33 refer to the light paths in the main transmission directions after the lights are reflected by the
plane mirrors. For those ordinarily skilled in the art, the specific meanings of the above-mentioned terms in the present
disclosure can be understood according to specific situations.

[0027] In the description of the present disclosure, it should be noted that the change of the "installation position" of
an element in the vehicle lamp optical system includes the translation of the element (that is, the installation angle of
the element remains unchanged, but the element moves laterally, vertically or obliquely) and/ or rotation of the element
(that is, the element can be rotated around a certain axis); the change of the "relative position" between two elements
includes the change of the relative distance between the two elements and/or the change of the relative angle between
the two elements; and the "standard position" of the illumination light shape refers to the projection position of the
illumination light shape on the light-match screen stipulated in "GB 25991-2010 LED Headlamps for Automobiles" and
other relevant regulations of the vehicle lamp.

[0028] A vehicle lamp optical system provided by a first aspect of the present disclosure, referring to FIG. 2 to FIG. 4,
FIG. 13, and FIG. 21 to FIG. 24, which comprises a basic optical subsystem and a light reflecting system 3, wherein the
basic optical subsystem comprises a light collimation element 1 and an alignment optical element 2, the light reflecting
system 3 comprises a first plane mirror 31 located on a light-emitting path of the alignment optical element 2, and/or a
second plane mirror 33 located on a light-emitting path of the light collimation element 1, wherein at least one of the light
collimation element 1, the alignment optical element 2, the first plane mirror 31, and the second plane mirror 33 is
adjustable in an installation position, so as to change a relative position between at least two of the light collimation
element 1, the alignment optical element 2, the first plane mirror 31, and the second plane mirror 33, so that the emitting
light of the light collimation element 1 is subjected to light path conversion through the alignment optical element 2 and
the light reflecting system 3 and then is projected to form a set illumination light shape.

[0029] It should be noted that the installation position of the alignment optical element 2 may be located on the light-
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emitting path of the light collimation element 1, or may be located on the light-emitting path of a certain plane mirror (for
example, the second plane mirror 33); the installation positions of the light collimation element 1, the alignment optical
element 2, the first plane mirror 31 and the second plane mirror 33 can be performed by driving adjustment through
connecting with the driving mechanism respectively or manual adjustment; the set illumination light shape may be set
according to the vehicle lamp system where the vehicle lamp optical system is located, for example, it may be a low-
beam illumination light shape, or a high-beam illumination light shape of headlamp or other vehicle lamp illumination
light shapes. After the set illumination light shape is determined, the installation position of at least one of the light
collimation element 1, the alignment optical element 2, the first plane mirror 31 and the second plane mirror 33 can be
adjusted, and then the shape of light shape formed on the light-match screen is the same as the shape of set illumination
light shape.

[0030] According to the vehicle lamp optical system of the above-mentioned basic technical solutions of the present
disclosure, the light collimation element 1, the alignment optical element 2, the first plane mirror 31 and the second plane
mirror 33 may be respectively adjustable in installation positions, or the installation position of one of them may be fixed,
and the other three may be adjustable in the installation positions, or the installation positions of two of them are fixed,
and the other two are adjustable in the installation positions, or the installation positions of three of them are fixed, and
the remaining one is adjustable in installation position thereof, so as to adjust the relative position between at least two
of the light collimation element 1, the alignment optical element 2, the first plane mirror 31 and the second plane mirror
33, thereby meeting the different modelings of vehicle lamps and adapting to different interior spaces of the vehicle
lamps, and simultaneously, the collimation of the alignment optical element 2 cooperates with the reflection of the light
reflecting system 3, so that the emitting light of the light collimation element 1 is still projected in an original light-emitting
direction after the light path conversion and forms the set illumination light shape, so as to achieve flexible changes in
the spatial structure arrangement of the light collimation element 1, the alignment optical element 2 and the light reflecting
system 3, and the light collimation element 1 and/or the alignment optical element 2 have high versatility and can be
used repeatedly on different vehicle lamps, thereby reducing repetitive development.

[0031] In the present disclosure, the set illumination light shape may be a low-beam illumination light shape with a
light-and-dark cut-off line as shown in FIG. 29, or a high-beam illumination light shape with a central brightness maximum
value as shown in FIG. 30. The basic optical subsystem may be provided with a corresponding cut-off structure or light-
shielding structure, so that the emitting light of the light collimation element 1 is subjected to light path conversion through
the alignment optical element 2 and the light reflecting system 3 and then is projected to form a illumination light shape,
which has the desired cut-off line and other edge shapes of light shape, wherein the cut-off structure or the light-shielding
structure may be provided on the light collimation element 1 or the alignment optical element 2, or an element with a
cut-off structure or a light-shielding structure may be separately provided in the basic optical subsystem. For example,
the set illumination light shape is the low-beam illumination light shape, as shown in FIG. 2. The light-emitting boundary
1a of the light collimation element 1 may be provided in a shape corresponding to the light-and-dark cut-off line of the
low-beam illumination light shape, so that the emitting light of the light collimation element 1 forms a light shape with a
boundary line between light and dark regions, which is subjected to light path conversion through the alignment optical
element 2 and the light reflecting system 3 and then is projected to form a low-beam illumination light shape as shown
in FIG. 29; a light-shielding plate may also be provided on the light-emitting path of the light collimation element 1, and
similarly, a light-and-dark cut-off line of the low-beam illumination light shape may be formed.

[0032] In the present disclosure, the light collimation element 1 is provided as an element capable of converging the
light emitted by the corresponding light source, so that the output light is substantially parallel, preferably, referring to
FIG. 9-FIG. 12, FIG. 17-FIG. 20, and FIG. 25-FIG. 28, the light collimation element 1 is a collimator, a alignment lens
or a reflective element with a paraboloid-shaped or paraboloid-like-shaped reflecting surface. Referring to FIG. 9 to FIG.
12, when the light collimation element 1 is a reflective element with a reflecting surface of paraboloid shape or paraboloid-
like shape, the light emitted by the light source (that is, the light source 4 in the following) corresponding to the light
collimation element 1 is reflected by the paraboloid-shaped or paraboloid-like-shaped reflecting surface of the light
collimation element 1, and then the effect of gathering light is realized; referring to FIG. 17 to FIG. 20, the light collimation
element 1 is a collimator, the collimator is a light gathering cup structure, outer contour surface thereof is cup-shaped,
the light emitted by the light source 4 enters into the collimator, and a part of the light is directly transmitted to the light-
emitting end of the collimator, a part of the light is reflected by the outer contour surface of the collimator and then
transmitted to the light-emitting end of the collimator, so as to converge the light; referring to FIG. 25 to FIG. 28, the light
collimation element 1 is a alignment lens , which may be a plano-convex lens or a double-convex lens. The light emitted
by the light source 4 enters the alignment lens, and then is refracted by the alignment lens, thereby achieving the effect
of gathering light.

[0033] The alignmentoptical element 2 is provided as an element capable of collecting and collimating the lightincident
on the alignment optical element 2 and then exiting the light. Preferably, the alignment optical element 2 is a reflecting
mirror with a reflecting surface of paraboloid shape or paraboloid-like shape.

[0034] As the first specific embodiment of the present disclosure, referring to FIG. 2 and FIG. 13, the light reflecting
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system 3 includes a first plane mirror 31, and the alignment optical element 2 is located on the light-emitting path of the
light collimation element 1. At this time, the emitting light of the light collimation element 1 is collimated and projected
to the first plane mirror 31 through the alignment optical element 2, then reflected by the first plane mirror 31 and then
projected to form a set illumination light shape.

[0035] Preferably, the relative position of the light collimation element 1 and the alignment optical element 2 is fixed.
At this time, the structural positions of the light collimation element 1 and the alignment optical element 2 in the basic
optical subsystem remain unchanged, and the basic optical subsystem can be fixedly connected with other components
such as the heat sink in the vehicle lamp module to form an assembly. According to the space in the vehicle lamp, the
relative position of the first plane mirror 31 and the basic optical subsystem is adjusted to obtain the set illumination light
shape projected in the original light-emitting direction and formed.

[0036] At this time, as a preferred form of the first specific embodiment, referring to FIG. 3, the installation position of
the basic optical subsystem is fixed, and the first plane mirror 31 can be translated, so that the light-emitting direction
ofthefirst plane mirror 31 can be unchanged. In the actual installation process, due to the interference of other components
in the lamp body of vehicle lamp, the position where the first plane mirror 31 is located may not be installed. The first
plane mirror 31 can be translated in a light-emitting direction of the alignment optical element 2 to the position where
the dotted line is located, at this time, although the relative position of the first plane mirror 31 and the basic optical
subsystem has changed, the emitting light of the first plane mirror 31 still emits in parallel and forwardly in an original
direction, that is, the light-emitting direction of the first plane mirror 31 remains unchanged, and a set illumination light
shape is formed by projection, which will not affect the light shape of the vehicle lamp. Therefore, the position of the first
plane mirror 31 can be performed by installation position adjustment according to the layout of other components in the
vehicle lamp, so that the vehicle lamp optical system of the present disclosure can be applied to various modelings and
different space sizes of vehicle lamps. It should be noted that, the translation direction of the first plane mirror 31 is not
limited to the light-emitting direction of the alignment optical element 2, and may also be a horizontal, vertical or other
oblique translation.

[0037] As another preferred form of the first specific embodiment, the first plane mirror 31 can be rotated around any
horizontal axis in a first direction, and the basic optical subsystem can be rotated around any horizontal axis in a second
direction, the first direction cooperates with the second direction so that the light-emitting direction of the first plane mirror
31 remains unchanged. In the present disclosure, the horizontal axis refers to a horizontal axis extending in a left-right
direction of the vehicle. The first plane mirror 31 and the basic optical subsystem can be rotated around the same
horizontal axis, or can be rotated around different horizontal axes respectively. The unchanged light-emitting direction
of the first plane mirror 31 is achieved through the rotation cooperation of the two. Specifically, referring to FIG. 4, during
the actual installation process, the basic optical subsystem may not be able to be positioned and installed due to the
interference of other components (such as the decorative ring) in the lamp body of vehicle lamp. At this time, the first
plane mirror 31 is rotated around the horizontal axis passing through end point 3a thereof, and the first plane mirror 31
is rotated clockwise around the horizontal axis to the position of the dotted line, the emitting light of the first plane mirror
31 is deflected downward, and then the basic optical subsystem is rotated counterclockwise around a certain horizontal
axis, so that the emitting light is restored to emit forwardly and in parallel in an original light-emitting direction, and
simultaneously, the basic optical subsystem can also avoid the interference of other components. The relative position
of the first plane mirror 31 and the basic optical subsystem is changed, so that the light-emitting direction of the first
plane mirror 31 remains unchanged and a set illumination light shape is formed by projection.

[0038] As a second specific embodiment of the present disclosure, referring to FIG. 21 to FIG. 23, the light reflecting
system 3 includes a second plane mirror 33, and the alignment optical element 2 is located on the light-emitting path of
the second plane mirror 33. At this time, the emitting light of the light collimation element 1 is reflected by the second
plane mirror 33 to the alignment optical element 2, and then collimated by the alignment optical element 2 for projecting
to form a set illumination light shape.

[0039] As a preferred form of the second specific embodiment, the installation position of the second plane mirror 33
is fixed, a reflecting region 32 of the emitting light of the light collimation element 1 on the second plane mirror 33 is
located at a fixed position on the second plane mirror 33, the emitting light of the light collimation element 1 and the
reflected light of the second plane mirror 33 are symmetrical with respect to a normal of the second plane mirror 33
located at a corresponding reflection point in the reflecting region 32, and the installation positions of the light collimation
element 1 and the alignment optical element 2 can be adjusted respectively, so that the light-emitting direction of the
alignment optical element 2 can be unchanged. The installation positions of the light collimation element 1 and the
alignment optical element 2 can respectively be adjusted according to the positions of other components in the vehicle
lamp and the internal space size of the vehicle lamp, and the two cooperate with each other during adjustment to change
the relative positions of the light collimation element 1 and the alignment optical element 2 with respect to the second
plane mirror 33, so that the emitting light of the light collimation element 1 can be projected to the same position of the
second plane mirror 33 (that is, the reflecting region 32), and is reflected to the same position of the alignment optical
element 2 by the second plane mirror 33, thereby achieving unchanged emitting direction of the light collimated by the



10

15

20

25

30

35

40

45

50

55

EP 4 137 742 A1

alignment optical element 2.

[0040] Specifically, referring to FIG. 22 and FIG. 23, the light collimation element 1 and the alignment optical element
2 can respectively perform a circumferential movement around the reflecting region 32, wherein after one of the light
collimation element 1 and the alignment optical element 2 moves in a clockwise direction, the other moves in a coun-
terclockwise direction. It can be understood that in the case of interference from other components in the vehicle lamp,
the light collimation element 1 can also be moved in a light-emitting direction of the light collimation element 1, and the
alignment optical element 2 can be moved in a light-emitting direction of the second plane mirror 33, so as to adjust the
installation positions of the two, thereby avoiding other components.

[0041] As the third specific embodiment of the present disclosure, referring to FIG. 24, the light reflecting system 3
includes a first plane mirror 31 and a second plane mirror 33, and the alignment optical element 2 is located on the light-
emitting path of the second plane mirror 33. At this time, the emitting light of the light collimation element 1 is reflected
by the second plane mirror 33 to the alignment optical element 2, then collimated by the alignment optical element 2
and projected to the first plane mirror 31, and finally reflected by the first plane mirror 31 and then projected to form a
set illumination light shape.

[0042] As the first preferred form of the third specific embodiment, which is the same as the preferred form of the
second specific embodiment, the installation position of the second plane mirror 33 is fixed, a reflecting region 32 of the
emitting light of the light collimation element 1 on the second plane mirror 33 is located at a fixed position on the second
plane mirror 33, the emitting light of the light collimation element 1 and the reflected light of the second plane mirror 33
are symmetrical with respect to a normal of the second plane mirror 33 located at a corresponding reflection point in the
reflecting region 32, and the installation positions of the light collimation element 1 and the alignment optical element 2
can be adjusted respectively, so that the light-emitting direction of the alignment optical element 2 can be unchanged.
The installation positions of the light collimation element 1 and the alignment optical element 2 can respectively be
adjusted according to the positions of other components in the vehicle lamp and the internal space size of the vehicle
lamp, and the two cooperate with each other during adjustment, so that the emitting light of the light collimation element
1 can be projected to the same position of the second plane mirror 33 (that is, the reflecting region 32), and is reflected
to the same position of the alignment optical element 2 by the second plane mirror 33, thereby achieving unchanged
emitting direction of the light collimated by the alignment optical element 2.

[0043] As a second preferred form of the third specific embodiment, the installation positions of the basic optical
subsystem and the second plane mirror 33 are fixed, and the first plane mirror 31 can be translated, so that the light-
emitting direction of the first plane mirror 31 can be unchanged. The first plane mirror 31 can be translated horizontally,
vertically or obliquely, so that the position of the first plane mirror 31 can be performed by installation position adjustment
according to the layout of other components in the vehicle lamp, so that the vehicle lamp optical system of the present
disclosure can be applied to various moldings, and different space sizes of vehicle lamps.

[0044] As a third preferred form of the third specific embodiment, the first plane mirror 31 can be rotated around any
horizontal axis in a first direction, and the basic optical subsystem and the second plane mirror 33 as a whole can be
rotated around any horizontal axis in a second direction, the first direction cooperates with the second direction so that
the light-emitting direction of the first plane mirror 31 is unchanged. The basic optical subsystem and the second plane
mirror 33 as the whole and the first plane mirror 31 can be rotated around the same horizontal axis, or can be rotated
around different horizontal axes respectively. The light-emitting direction of the first plane mirror 31 is kept unchanged
through the rotation cooperation of the two. In the actual installation process, the first plane mirror 31, the basic optical
subsystem and the second plane mirror 33 can respectively avoid the interference of other components (such as the
decorative ring) in the lamp body of vehicle lamp.

[0045] As another preferred form of the first specific embodiment and the third specific embodiment, the first plane
mirror 31 can be rotated around any horizontal axis and/or any vertical axis, so that the set illumination light shape can
be projected at a standard position. At this time, only by adjusting the angle of the first plane mirror 31, the light-emitting
direction of the vehicle lamp optical system can be adjusted, so that the set illumination light shape formed by the
projection of the emitting light of the first plane mirror 31 is located at the standard position specified by the regulations.
The adjustment method can effectively reduce the dimming space of the vehicle lamp optical system and the weight of
the component adjusted, thereby contributing to the improvement of the reliability of the vehicle lamp.

[0046] On the basis of the above-mentioned vehicle lamp optical system of the present disclosure, referring to FIG.
5 to FIG. 8 and FIG. 14 to FIG. 16, a second aspect of the present disclosure provides a vehicle lamp module, which
comprises the above-mentioned vehicle lamp optical system and the light source 4 provided corresponding to the light
collimation element 1. It should be noted that the light source 4 may be an LED light source or a laser light source, and
preferably, the light source 4 is an LED light-emitting chip. The vehicle lamp module can also be provided with components,
such as mounting bracket 5, or heat sink, cooperating with the vehicle lamp optical system. The above-mentioned vehicle
lamp optical system can cooperate with other components in the vehicle lamp module, so as to effectively improve the
flexibility of the space layout and the space utilization rate of the vehicle lamp module.

[0047] A third aspect of the present disclosure provides a vehicle, which includes the above-mentioned vehicle lamp
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module. Therefore, there are at least all the beneficial effects brought by the technical solutions of the above embodiments
of the vehicle lamp optical system and the vehicle lamp module, which will not be repeated here.

[0048] It can be seen from the above description that the vehicle lamp optical system of the present disclosure can
adjust the relative position between at least two of the light collimation element 1, the alignment optical element 2, the
first plane mirror 31 and the second plane mirror 33, so that a emitting light of light collimation element 1 is subjected to
light path conversion through the alignment optical element 2 and the light reflecting system 3 and then is projected to
form a setillumination light shape, thereby realizing the change of the spatial structure arrangement of the light collimation
element 1, the alignment optical element 2 and the light reflecting system 3, which makes the spatial layout of the vehicle
lamp optical system more flexible, and effectively improves the space utilization rate in the vehicle lamp, so as to meet
the different moldings of vehicle lamps and adapt to different interior spaces of vehicle lamps; the light collimation element
1 and the alignment optical element 2 can be used repeatedly on different vehicle lamps (such as headlamp, fog lamp)
to reduce repetitive development. More particularly, compared with the fact that in the existing vehicle lamp system, the
angle adjustment of the whole vehicle lamp module is required to realize the adjustment of the light-emitting direction,
in the present disclosure, only by adjusting the angle of the first plane mirror 31, the light-emitting direction of the vehicle
lamp optical system can be adjusted so that the illumination light shape is located at the standard position, which can
effectively reduce the dimming space and the weight of the components adjusted, contribute to the improvement of the
reliability of the vehicle lamp, avoid the need for overall dimming when the overall fixed vehicle lamp system is dimming,
and the defects of putting forward higher requirements for the support and adjustment system.

[0049] The preferred embodiments of the present disclosure have been described above in detail with reference to
the drawings, however, the present disclosure is not limited thereto. Within the scope of the technical concept of the
present disclosure, various simple modifications can be made to the technical solutions of the present disclosure, which
includes combining various specific technical features in any suitable manner. In order to avoid unnecessary repetition,
the present disclosure will not describe various possible combinations. However, these simple modifications and com-
binations should also be regarded as the contents disclosed in the present disclosure, and all belong to the protection
scope of the present disclosure.

Claims

1. A vehicle lamp optical system, comprising a basic optical subsystem and a light reflecting system (3), wherein the
basic optical subsystem comprises a light collimation element (1) and an alignment optical element (2), the light
reflecting system (3) comprises a first plane mirror (31) located on a light-emitting path of the alignment optical
element (2), and/or a second plane mirror (33) located on a light-emitting path of the light collimation element (1),
wherein at least one of the light collimation element (1), the alignment optical element (2), the first plane mirror (31),
and the second plane mirror (33) is adjustable in an installation position, so as to change a relative position between
at least two of the light collimation element (1), the alignment optical element (2), the first plane mirror (31), and the
second plane mirror (33), so that a emitting light of the light collimation element (1) is subjected to light path conversion
through the alignment optical element (2) and the light reflecting system (3) and then is projected to form a set
illumination light shape.

2. The vehicle lamp optical system according to claim 1, wherein the light reflecting system (3) comprises the first
plane mirror (31), and the alignment optical element (2) is located on the light-emitting path of the light collimation
element (1).

3. The vehicle lamp optical system according to claim 1, wherein the light reflecting system (3) comprises the second
plane mirror (33), and the alignment optical element (2) is located on a light-emitting path of the second plane mirror
(33).

4. The vehicle lamp optical system according to claim 1, wherein the light reflecting system (3) comprises the first
plane mirror (31) and the second plane mirror (33), and the alignment optical element (2) is located on a light-emitting
path of the second plane mirror (33).

5. The vehicle lamp optical system according to claim 2 or 4, wherein an installation position of the basic optical
subsystem or installation positions of the basic optical subsystem and the second plane mirror (33) is/are fixed, and
the first plane mirror (31) can be translated, so that a light-emitting direction of the first plane mirror (31) can be
unchanged.

6. The vehicle lamp optical system according to claim 2 or 4, wherein the first plane mirror (31) can be rotated around
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any horizontal axis in a first direction, the basic optical subsystem or the basic optical subsystem and the second
plane mirror (33) as a whole can be rotated around any horizontal axis in a second direction, and the first direction
cooperates with the second direction so that a light-emitting direction of the first plane mirror (31) is unchanged.

The vehicle lamp optical system according to claim 2 or 4, wherein the first plane mirror (31) can be rotated around
any horizontal axis and/or any vertical axis, so that a set illumination light shape can be projected at a standard
position.

The vehicle lamp optical system according to claim 3 or 4, wherein an installation position of the second plane mirror
(33) is fixed, a reflecting region (32) of an emitting light of the light collimation element (1) on the second plane mirror
(33) is located at a fixed position on the second plane mirror (33), the emitting light of the light collimation element
(1) and a reflected light of the second plane mirror (33) are symmetrical with respect to a normal of the second plane
mirror (33) located at a corresponding reflection point in the reflecting region (32), and installation positions of the
light collimation element (1) and the alignment optical element (2) can be adjusted respectively, so that a light-
emitting direction of the alignment optical element (2) can be unchanged.

The vehicle lamp optical system according to any one of claims 1 to 4, wherein the light collimation element (1) is
a collimator, an alignment lens or a reflective element with a reflecting surface of paraboloid shape or paraboloid-

like shape.

The vehicle lamp optical system according to any one of claims 1 to 4, wherein the alignment optical element (2) is
a reflecting mirror with a reflecting surface of paraboloid shape or paraboloid-like shape.

A vehicle lamp module, comprising the vehicle lamp optical system according to any one of claims 1 to 10 and a
light source (4) set corresponding to the light collimation element (1).

A vehicle, comprising the vehicle lamp module according to claim 11.

10
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