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Description

Cross-Reference to Related Application

[0001] The present invention claims priority of Chinese
patent application with the filing number
202010444135.2 filed on 22, 2020.

Technical Field

[0002] The present invention relates to a vehicle lamp,
in particular to a multi-pixel high beam system. In addi-
tion, the present invention also relates to a vehicle lamp
and a vehicle.

Background Art

[0003] The intelligent system of vehicles is becoming
more and more popular. At present, the multi-pixel intel-
ligent high beam function is the most widely used. It can
ensure the driver’s driving vision to the maximum extent
and improve the safety and comfort of vehicle driving
under the premise of preventing drivers of other vehicles
from being dazzled. There are currently two main forms
to achieve multi-pixel high beam that can be turned off:
reflective form and projected form. Compared with the
reflective system, projection elements such as lenses
needs to be added for the projection system, resulting in
that the cost is much higher than that of the reflective
system; while the reflective system is composed of re-
flecting mirrors, which has certain advantages in cost.
[0004] In addition, with the continuous development of
multi-pixel intelligent high beam technology, the multi-
pixel intelligent high beam system needs to meet new
requirements. The width of a single pixel of multi-pixel
intelligent high beam can be independently set according
to the actual situation on the vehicle driving road (i.e. the
road for vehicle driving), wherein near the area directly
in front of the lane, a dark area with high resolution needs
to be formed, and the width of a single pixel should be
narrow, so that the width of the formed dark area can be
controlled more accurately, which is consistent with the
width of the area where the vehicles or pedestrians are
located, which can prevent the other party from being
dazzled and also ensure the driver’s field of vision in this
vehicle; while for the area on two sides of the front of the
lane wherein the vehicles or pedestrians are fewer, there
is no need to form a dark area with high resolution, and
the width of a single pixel can be increased, so that for
the widths of the multiple pixels of the high beam light
shape, a gradual trend of decrease (i.e. from wide to nar-
row) from the outside to the inside is formed.
[0005] One structure of the current reflective multi-pix-
el high beam system is composed of multi-chip light-emit-
ting light sources (in which the chips are arranged later-
ally) and a reflecting mirror. The light emitted from the
light-emitting light source is reflected by the reflecting
mirror, and then form a high beam light shape with a

certain width corresponding to the size of the light-emit-
ting chip, wherein the number of pixels is determined by
the number of chips, and the width of a single pixel is
jointly determined by a single light-emitting chip and the
reflecting mirror, the width range of a single pixel is very
small, resulting in a small difference between the widths
of different pixels. For situations where different pixels
with greatly different widths are required, such a system
cannot meet the above-mentioned requirements.
[0006] The Chinese invention patent with application
date of September 27, 2017 and publication number
CN107420825A discloses another structure of a reflec-
tive multi-pixel high beam system, which consists of a
reflecting mirror and multiple LED light sources, wherein
since the multiple LED light sources share one reflecting
mirror, the focal point of the reflecting mirror must be set
on the LED light source in the middle position. However,
if it is desired to form pixels in one-to-one correspondence
with individual LED light sources, other LED light sources
need to be as close to the focal point of the reflecting
mirror as possible, and all LED light sources correspond
to the one reflecting mirror, so that the widths of individual
pixels formed corresponding to the individual LED light
sources are basically the same. It is not possible to
change the width of each pixel therein individually, so it
is still impossible to meet the multi-pixel combination re-
quirements with specific widths.
[0007] EP 2789900A2 discloses a light module of a
motor vehicle lighting device, which comprises several
separately controllable light sources combined to form
an array for emitting light, several primary optics ele-
ments combined to form a primary optics array in the
form of converging lenses, each with a light entry surface
and a light exit surface.

Summary

[0008] The technical problem to be solved by the
present invention is to provide a multi-pixel high beam
system, which can form a multi-pixel high-beam light
shape with a specific width and meet the multi-pixel in-
telligent illumination requirements.
[0009] Further, the technical problem to be solved by
the present invention is to provide a vehicle lamp, wherein
by providing the multi-pixel high-beam system, the vehi-
cle lamp can form a multi-pixel high beam light shape
with a specific width to meet the multi-pixel intelligent
illumination requirements of the vehicle lamp.
[0010] In addition, the technical problem to be solved
by the present invention is to provide a vehicle, wherein
by providing the vehicle lamp, the vehicle can form a
multi-pixel high beam light shape with a specific width to
meet the multi-pixel intelligent illumination requirements
of the vehicle.
[0011] In order to solve the above-mentioned technical
problems, the present invention provides a multi-pixel
high beam system according to claim 1.
[0012] Preferably, the widths of the plurality of pixels
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gradually decrease from an outer region of the light shape
to a central region of the light shape.
[0013] Preferably, the light collimation element is a
multi-cavity reflector, and the multi-cavity reflector com-
prises a plurality of reflection cavities arranged in parallel
and having set widths, and the reflection cavities are
formed as the light collimation units.
[0014] Specifically, the reflection surfaces of the indi-
vidual reflection cavities are all paraboloids, and the in-
dividual light-emitting light sources are respectively pro-
vided at focal points of the individual reflection cavities
in a one-to-one correspondence, and a partition rib is
provided between the each adjacent reflection cavities.
[0015] Preferably, a light shielding part configured to
shield a part of direct lights of the light-emitting light sourc-
es is provided in front of the light-emitting light sources.
[0016] Preferably, the light collimation element is a light
collimator, and the light collimator comprises a plurality
of alignment units arranged in parallel, light incident ends
of the individual alignment units are separated from each
other, and the light incident ends of the individual align-
ment units are in one-to-one correspondence with the
individual light-emitting light sources, light exit ends of
the individual alignment units are connected with each
other to constitute a light exit surface, wherein end sur-
faces of the light exit ends of the individual alignment
units respectively have set widths to form the light colli-
mation units.
[0017] According to the invention, two reflective ele-
ments are provided, which are respectively a first reflec-
tor and a second reflector, wherein the first reflector is
provided directly in front of the light collimation element,
and the second reflector is located above or below the
light collimation element, and lights emitted by the indi-
vidual light-emitting light sources are converged by the
light collimation element, and then reflected by the first
reflector and the second reflector in sequence to form
the light shape having the plurality of pixels.
[0018] Specifically, a reflection surface of the first re-
flector is a plane, and the first reflector is obliquely pro-
vided directly in front of the light collimation element.
[0019] According to the invention, the second reflector
comprises two reflection surfaces with a segment differ-
ence, and a spacer plate is provided between the two
reflection surfaces, and the two reflection surfaces cor-
respond to one focal point, respectively.
[0020] Preferably, the first reflector and the light colli-
mation element are integrally formed.
[0021] Preferably, each of the light-emitting light sourc-
es is a single-chip light-emitting light source and can be
lit independently.
[0022] Preferably, each of the light-emitting light sourc-
es is provided on a circuit board, and the light collimation
element, the reflective elements and the circuit board are
all fixed on a heat sink.
[0023] Through the above-mentioned technical solu-
tions, the present invention can form a high beam light
shape having a plurality of pixels with specific widths,

and by setting the widths of individual light collimation
units of the light collimation element, light spots with
widths corresponding to the widths of individual light col-
limation units can be formed, the light spots are arranged
in sequence to form a plurality of pixels, so that the width
of each of pixels can be adjusted, so as to set the width
of a single pixel separately according to the actual con-
dition on a vehicle driving road, thereby meeting the multi-
pixel intelligent illumination requirements. Transmission
elements such as lenses do not need to be added in the
present invention, which enables few system parts, sim-
ple assembly, compact structure and low cost.
[0024] Further, the present invention also provides a
vehicle lamp, which comprises the above-mentioned
multi-pixel high beam system.
[0025] Correspondingly, the present invention also
provides a vehicle, which includes the above-mentioned
vehicle lamp.
[0026] Other features and advantages of the present
invention will be described in detail in the following spe-
cific embodiments.

Brief Description of Drawings

[0027]

FIG. 1 is a schematic view of a stereoscopic structure
of an embodiment of the present disclosure;

FIG. 2 is a side view of FIG. 1;

FIG. 3 is an optical path view of an embodiment of
the present invention;

FIG. 4 is a schematic view 1 of a specific assembly
structure of an embodiment of the present invention;

FIG. 5 is a schematic view 2 of the specific assembly
structure of an embodiment of the present invention;

FIG. 6 is an exploded view 1 of the specific assembly
structure of an embodiment of the present invention;

FIG. 7 is an exploded view 2 of the specific assembly
structure of an embodiment of the present invention;

FIG. 8 is a structural schematic view of a multi-cavity
reflector and a first reflector which are integrally
formed, in an embodiment of the present invention;

FIG. 9 is a structural schematic view of a second
reflector in an embodiment of the present invention;

FIG. 10 is a schematic view of an assembly structure
of light-emitting light sources, the multi-cavity reflec-
tor, the first reflector and the second reflector in an
embodiment of the present invention;
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FIG. 11 is a top view of FIG. 10;

FIG. 12 is an A-A sectional view of FIG. 11;

FIG. 13 is a schematic view of light shapes applied
to a left vehicle lamp of an embodiment of the present
invention;

FIG. 14 is a schematic view of light shapes applied
to a right vehicle lamp of an embodiment of the
present invention;

FIG. 15 is a structural schematic view of a front view
when the multi-cavity reflector is applied to the left
vehicle lamp in an embodiment of the present inven-
tion;

FIG. 16 is a structural schematic view of the front
view when the multi-cavity reflector is applied to the
right vehicle lamp in an embodiment of the present
invention;

FIG. 17 is another structural schematic view of the
front view when the multi-cavity reflector is applied
to the left vehicle lamp and the right vehicle lamp in
an embodiment of the present invention;

FIG. 18 is a schematic view of light shapes formed
when all light-emitting light sources are turned on in
the case that the multi-cavity reflector is applied to
the left vehicle lamp in an embodiment of the present
invention;

FIG. 19 is a schematic view of light spots formed
corresponding to a first reflection cavity counted from
a left side when the multi-cavity reflector is applied
to the left vehicle lamp in an embodiment of the
present invention;

FIG. 20 is a schematic view of light spots formed
corresponding to a second reflection cavity counted
from the left side when the multi-cavity reflector is
applied to the left vehicle lamp in an embodiment of
the present invention;

FIG. 21 is a schematic view of light spots formed
corresponding to a third reflection cavity counted
from the left side when the multi-cavity reflector is
applied to the left vehicle lamp in an embodiment of
the present invention;

FIG. 22 is a schematic view of light spots formed
corresponding to a fourth reflection cavity counted
from the left side when the multi-cavity reflector is
applied to the left vehicle lamp in an embodiment of
the present invention;

FIG. 23 is a schematic view of light spots formed

corresponding to a fifth reflection cavity counted from
the left side when the multi-cavity reflector is applied
to the left vehicle lamp in an embodiment of the
present invention;

FIG. 24 is a schematic view of light spots formed
corresponding to a sixth reflection cavity counted
from the left side when the multi-cavity reflector is
applied to the left vehicle lamp in an embodiment of
the present invention;

FIG. 25 is a schematic view of the light shapes
formed when the light-emitting light sources corre-
sponding to first, third, and fifth reflection cavities
counted from the left side are turned on, in the case
that the multi-cavity reflector is applied to the left ve-
hicle lamp in an embodiment of the present inven-
tion;

FIG. 26 is a schematic view of the light shapes
formed when the light-emitting light sources corre-
sponding to second, fourth, and sixth reflection cav-
ities counted from the left side are turned on, in the
case that the multi-cavity reflector is applied to the
left vehicle lamp in an embodiment of the present
invention;

FIG. 27 is a schematic view of the light shapes
formed when the light-emitting light sources corre-
sponding to first and fourth reflection cavities count-
ed from the left side are turned on, in the case that
the multi-cavity reflector is applied to the left vehicle
lamp in an embodiment of the present invention;

FIG. 28 is a structural schematic view of another em-
bodiment of the present invention;

FIG. 29 is a schematic view 1 of the stereoscopic
structure of still another embodiment of the present
invention;

FIG. 30 is a schematic view 2 of the stereoscopic
structure of yet another embodiment of the present
invention;

FIG. 31 is a side view of FIG. 29;

FIG. 32 is an optical path view of another embodi-
ment of the present invention; and

FIG. 33 is a structural schematic view of another em-
bodiment of the present invention.

Reference numerals:

[0028]

1-light-emitting light source; 2-multi-cavity reflector;
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21-reflection cavity; 22-partition rib;

3-second reflector; 31-spacer plate;

4-first reflector; 5-heat sink;

51-positioning pin; 6-circuit board;

7-positioning hole; 8-light shielding part;

9-light collimator; 91-alignment unit;

a-high beam light shape; b-low beam light shape;

c-low beam light-dark cut-off line.

Detailed Description of Embodiments

[0029] In the description of the present invention, it
should be understood that orientation or positional rela-
tions indicated by terms such as "upper", "lower", "left",
"right", and "front" are merely for facilitating the descrip-
tion of the present disclosure and simplifying the descrip-
tion, rather than indicating or implying that related devic-
es or elements have to be in the specific orientation, or
configured or operated in a specific orientation, therefore,
they should not be construed as limitations on the present
disclosure. In the above, "left" refers to the direction of
the left hand when looking straight ahead of the car in
the car, "right" refers to the direction of the right hand
when looking straight ahead of the car in the car; and
"upper", "lower", "front", and "rear" are all based on the
orientation shown in FIG. 2.
[0030] The specific embodiments of the present inven-
tion will be described in detail below with reference to the
drawings. It should be understood that the specific em-
bodiments described herein are only used to illustrate
and explain the present invention, but not to limit the
present invention. The present invention is limited only
by the appended claims.
[0031] The present invention provides a multi-pixel
high beam system, which comprises a plurality of light-
emitting light sources 1, and a light collimation element
and at least one reflective element which cooperate with
the light-emitting light sources 1, wherein the light colli-
mation element is provided with a plurality of light colli-
mation units arranged in parallel and having set widths,
the individual light-emitting light sources 1 are respec-
tively in one-to-one correspondence with the individual
light collimation units, so that lights emitted by the indi-
vidual light-emitting light sources 1 are converged by the
light collimation element, and then reflected by the re-
flective element to form a plurality of light spots, the plu-
rality of light spots are arranged in sequence to form a
light shape having a plurality of pixels, and widths of the
individual light spots correspond to the set widths of the
individual light collimation units.
[0032] It should be noted that, in the schematic views

of light shapes shown in FIG. 13 and FIG. 14, each of
grids of the high beam light shape a represents a pixel,
and the high beam light shape a is formed by arranging
a plurality of light spots in sequence in the left-right di-
rection. If the individual light spots are just converged
(connected) to each other, the width of the pixel is the
same as the width of the corresponding light spot. How-
ever, in this case, there will be a distinct light-dark dividing
line between individual pixels, which makes uniformity of
the high beam light shape poor. Therefore, in order to
make the convergence transition between the individual
pixels even, there will be a partial overlap between the
individual light spots. At this time, the width of the light
spot should be larger than the width of the corresponding
pixel, and the width of the light spot corresponds to the
width of the corresponding light collimation unit. There-
fore, in order to realize the light shape with high resolution
near the area directly in front of the vehicle and low res-
olution in the area ot two sides in front of the vehicle as
shown in FIG. 13 and FIG. 14, light spots with different
widths can be obtained by setting the widths of individual
light collimation units, so as to form a multi-pixel high
beam light shape having a plurality of pixels with specific
widths. In the above, the area where the light shape near
the area directly in front of the vehicle is projected on the
light distribution screen is the light shape central area in
the schematic views of light shapes shown in FIG. 13
and FIG. 14 (the area where the intersection of the hor-
izontal 0-degree line and the vertical 0-degree line is lo-
cated), and the area where the light shapes at the two
sides in front of the vehicle are projected on the light
distribution screen is the outer region of the light shapes
in the schematic views of light shapes shown in FIG. 13
and FIG. 14.
[0033] The light collimation element of the present in-
vention is provided with a plurality of light collimation units
arranged in parallel and having set widths, so that the
lights emitted by the individual light-emitting light sources
1 can be collected and converged by the light collimation
element, and reflected by the reflective element to form
a high beam light shape having a plurality of pixels with
specific widths, and by setting the widths of individual
light collimation units of the light collimation element, light
spots with widths corresponding to the widths of individ-
ual light collimation units can be formed, thereby forming
a plurality of pixels with specific widths, so that the width
of each of pixels can be adjusted, so as to set the width
of a single pixel separately according to the actual con-
dition on a vehicle driving road, thereby meeting the multi-
pixel intelligent illumination requirements.
[0034] As a specific embodiment, as shown in FIG. 1
to FIG. 3, the light collimation element is a multi-cavity
reflector 2, and the multi-cavity reflector 2 includes a plu-
rality of reflection cavities 21 arranged in parallel and
having set widths, wherein the reflection cavities 21 are
the light collimation units on the above-mentioned light
collimation element. In the above, two reflective elements
are provided, which are a first reflector 4 and a second
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reflector 3 respectively. The first reflector 4 is provided
directly in front of the multi-cavity reflector 2, the second
reflector 3 is located below the multi-cavity reflector 2,
and the lights emitted by the individual light-emitting light
sources 1 are collected and converged by the multi-cavity
reflector 2, and then reflected by the first reflector 4 and
the second reflector 3 in sequence to form a high beam
light shape having a plurality of pixels. By arranging the
first reflector 4 and the second reflector 3, the incident
and exit directions of the lights can be better adjusted
through multi-level reflection, so as to better form the
expected high beam light shape, and make the structure
of the present invention more compact.
[0035] Specifically, as shown in FIG. 6 to FIG. 8 and
FIG. 10 to FIG. 12, the reflection surfaces of the individual
reflection cavities 21 are all paraboloids, and the individ-
ual light-emitting light sources 1 are respectively provided
on focal points of the individual reflection cavities 21 in
a one-to-one correspondence. By providing the parabo-
loidal reflection surfaces, most of the lights emitted by
the light-emitting light sources 1 can be collected and
converged and reflected to the first reflector 4, thereby
improving the light efficiency. Of course, the reflection
surfaces of the individual reflection cavities 21 may also
be cambered reflection surfaces such as arc-shaped sur-
faces, and ellipsoid surfaces, as long as they can collect
and converge the lights emitted by the light-emitting light
sources 1 and reflect them to the first reflector 4.
[0036] In the above, since the individual reflection cav-
ities 21 are arranged in parallel, preferably, a partition rib
22 is provided between each adjacent reflection cavities
21 to separate them from each other, in order to prevent
the formation of stray light due to the phenomenon of
light channeling between adjacent reflection cavities 21
which affects the formation of the expected light shape,.
[0037] In the above, the multi-cavity reflector 2 includes
eight reflection cavities 21, and the widths of individual
reflection cavities 21 can be adjusted according to the
actual light distribution and the widths of the light spots
that need to be obtained. When they are practically ap-
plied to vehicle lamp, it is necessary to form a high beam
light shape with wide pixel width (low resolution) in the
outer region of the light shape and narrow pixel width
(high resolution) in the central area of the light shape,
hence, when they are applied to the left vehicle lamp, the
widths of individual reflection cavities 21 from right to left
are set to correspond to the widths of individual pixels in
FIG.13 from left to right, wherein, in FIG. 13, a refers to
the high beam light shape with eight pixels, b refers to
the low beam light shape, and c refers to the low beam
light-dark cut-off line. The widths of the eight pixels in
FIG. 13 gradually decrease from the left (outer region of
the light shape) to the right (the central region of the light
shape), and in theory, the widths of individual reflection
cavities 21 are set to have a trend of decreasing gradually
from right to left. However, for the uniform convergence
(connection) between the pixels, the individual light spots
are made to be partially superimposed, the widths of in-

dividual reflection cavities 21 as shown in FIG. 11 can
be set according to the widths of the light spots that need
to be obtained, and do not necessarily have a trend of
gradual change in size, as long as a light shape in which
the pixel widths gradually decrease from the outer region
of the light shape to the central region of the light shape
can be obtained, after individual light spots are finally
arranged. When they are applied to the right vehicle lamp,
the widths of individual reflection cavities 21 from right
to left are set to correspond to the widths of individual
pixels in FIG.14 from left to right, wherein in FIG. 14, a
refers to the high beam light shape with eight pixels, b
refers to the low beam light shape, and c refers to the
low beam light-dark cut-off line. The widths of the eight
pixels in FIG. 14 gradually increase from the left (the cen-
tral region of the light shape) to the right (the outer region
of the light shape), and in theory, the widths of individual
reflection cavities 21 are set to have a trend of increasing
gradually from right to left. However, similarly, for the
uniform convergence between the pixels, the widths of
individual reflection cavities 21 can be set according to
the widths of the light spots that need to be obtained, and
do not necessarily have a trend of gradual change in size,
as long as a light shape in which the pixel widths gradually
decrease from the outer region of the light shape to the
central region of the light shape can be obtained, after
individual light spots are finally arranged. In this way,
after the exiting light shapes of the left and right vehicle
lamps are superimposed, a high beam light shape with
wide pixel width (low resolution) in the outer region of the
light shape and narrow pixel width (high resolution) in the
central region of the light shape can be formed.
[0038] Of course, the width setting of the multiple re-
flection cavities 21 of the multi-cavity reflector 2 can be
implemented in different ways, and in all case, a high
beam light shape with wide pixel width (low resolution)
in the outer region of the light shape and narrow pixel
width (high resolution) in the central region of the light
shape can be formed after the exiting light shapes of the
left and right vehicle lamps are superimposed. Referring
to FIG. 15 to FIG. 17, FIG. 15 is a structural schematic
view of a front view when the multi-cavity reflector 2 is
applied to the left vehicle lamp (that is, the view structure
presented when seeing from the front of the vehicle to
the inside of the vehicle in the case that the multi-cavity
reflector 2 is installed in the left vehicle lamp), the widths
of the first reflection cavity 21, the second reflection cavity
21, the third reflection cavity 21 and the fourth reflection
cavity 21 counted from the left side thereof are not much
different, and the width of the fifth reflection cavity 21 is
larger than that of the fourth reflection cavity 21, and the
width of the sixth reflection cavity 21 is greater than the
width of the fifth reflection cavity 21. The overall exiting
light shape formed on the light distribution screen is spe-
cifically shown in FIG. 18, and FIG. 19 to FIG. 24 show
the corresponding light spots formed after the lights emit-
ted by individual light-emitting light sources 1 are reflect-
ed by the corresponding reflection cavities 21 and reflect-
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ed by the reflective element. It can be seen from the figure
that the individual light spots will be partially overlapped
after arranged in sequence, and widths of the formed
light spot corresponding to the first reflection cavity 21,
the formed light spot corresponding to the second reflec-
tion cavity 21, the formed light spot corresponding to the
third reflection cavity 21, and the formed light spot cor-
responding to the fourth reflection cavity 21 are not much
different, the width of the formed light spot corresponding
to the fifth reflection cavity 21 is larger than the width of
the formed light spot corresponding to the fourth reflec-
tion cavity 21, the width of the formed light spot corre-
sponding to the sixth reflection cavity 21 is larger than
the width of the formed light spot corresponding to the
fifth reflection cavity 21, and the widths of the light spots
are in one-to-one correspondence with the widths of the
remaining individual reflection cavities 21. As shown in
FIG. 25, from the schematic view of the light shapes
formed by turning off the light-emitting light sources 1
corresponding to the second, fourth and sixth reflection
cavities 21, it can be seen that the width of the dark area
between the formed light spot corresponding to the third
reflection cavity 21 and the formed light spot correspond-
ing to the fifth reflection cavity 21 is the pixel width cor-
responding to the fourth reflection cavity 21, which is larg-
er than the pixel width corresponding to the second re-
flection cavity 21 located on the right side thereof (that
is, the width of the dark area between the formed light
spot corresponding to the first reflection cavity 21 and
the formed light spot corresponding to the third reflection
cavity 21). As shown in FIG. 26, similarly, the pixel width
corresponding to the fifth reflection cavity 21 is larger
than the pixel width corresponding to the third reflection
cavity 21 located on the right side thereof. Combining
FIG. 25 and FIG. 26, it can be seen that the pixel width
corresponding to the fifth reflection cavity 21 is larger
than the pixel width corresponding to the fourth reflection
cavity 21 located on the right side thereof, and the pixel
width corresponding to the fourth reflection cavity 21 is
larger than the pixel width corresponding to the third re-
flection cavity 21 located on the right side thereof. The
pixel width corresponding to the third reflection cavity 21
is similar to the pixel width corresponding to the second
reflection cavity 21 located on right side thereof, which
conforms to the characteristic that the pixel width of the
light shape exited from the left vehicle lamp gradually
decreases from the outer region of the light shape to the
central region of the light shape. FIG. 16 is a structural
schematic view of a front view when the multi-cavity re-
flector 2 applied to the right vehicle lamp, the variation
rule of the width of the reflection cavity 21 thereof is op-
posite to the variation rule of the width of the reflection
cavity 21 shown in FIG. 15. The light shape exited from
the right vehicle lamp and having the pixel width gradually
decreasing from the outer region of the light shape to the
central region of the light shape is formed on the light
distribution screen, and the light shape exited from the
left vehicle lamp and the light shape exited from the right

vehicle lamp are superimposed and then form a high
beam light shape with wide pixel width at two sides and
narrow pixel width in the middle. FIG. 17 is another struc-
tural schematic view of a front view when the multi-cavity
reflectors 2 are applied to the left vehicle lamp and the
right vehicle lamp, wherein the structures of the multi-
cavity reflectors 2 applied to the left vehicle lamp and the
right vehicle lamp are the same, the widths of the reflec-
tive cavities 21 thereof gradually decrease from the two
sides to the middle. After the light shapes exited from the
left and right vehicle lamps are superimposed, a high
beam light shape with wide pixel width at two sides and
narrow pixel width in the middle can also be formed sim-
ilarly.
[0039] Preferably, as shown in FIG. 25 to FIG. 27, each
of the light-emitting light sources 1 is a single-chip light-
emitting light source and can be lit independently, such
that in practical application, by controlling the on and off
of individual light-emitting light sources, the brightness
and darkness of the corresponding pixel can be realized,
so that the self-adaptive high beam illumination can be
flexibly realized.
[0040] In the above embodiment, specifically, a reflec-
tion surface of the first reflector 4 is a plane, and the first
reflector 4 is obliquely provided directly in front of the
multi-cavity reflector 2 from top to bottom in a direction
away from the lighting-emitting light source 1, so that the
lights converged and reflected by the multi-cavity reflec-
tor 2 is made to be incident on the reflection surface of
the second reflector 3 after being reflected by the first
reflector 4. By setting the reflection surface of the first
reflector 4 as a plane, the exit direction of the light can
be better controlled to ensure that more light is incident
on the reflection surface of the second reflector 3. Of
course, the reflection surface of the first reflector 4 can
also be other curved surfaces that can reflect light.
[0041] Specifically, as shown in FIG. 9, the second re-
flector 3 includes two reflection surfaces with a segment
difference, that is, the second reflector 3 is formed by
splicing two reflection surfaces with the segment differ-
ence, and the two reflection surfaces are preferably pa-
raboloidic reflection surface. The two reflection surfaces
correspond to one focal point respectively, which enables
better light shape effect compared with the case in which
one reflection surface with one focal point is used, and
simultaneously, if the reflection surface of the second
reflector 3 is a whole reflection surface, the width of the
reflection surface in the left-right direction needs to be
large to ensure that the required light shape can be ob-
tained, while if the reflection surface is divided into two
reflection surfaces, the two reflection surfaces can be
subjected to respective design and adjustment, so that
the reflection surface of the second reflector 3 does not
need to be large to form an expected light shape. In ad-
dition, since the second reflector 3 has two reflection sur-
faces, a spacer plate 31 is provided between the two
reflection surfaces, in order to prevent light channeling
from affecting the light efficiency.
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[0042] Preferably, a light shielding part 8 configured to
shield a part of direct lights incident on the multi-cavity
reflector 2 is provided in front of the light-emitting light
sources 1, and the light shielding part 8 is located above
the multi-cavity reflector 2. If this part of the direct lights
are reflected by the multi-cavity reflector 2 and reflective
element in sequence to the front of the vehicle, this part
of the direct lights will cause dazzling pedestrians or on-
coming car drivers, which is prone to causing traffic ac-
cidents; the light shielding part 8 can also prevent the
scattered or diffused lights from the light-emitting light
sources 1 from being projected towards a specific area
of the multi-cavity reflector 2, so as to avoid the appear-
ance of unwanted light and glare other than the light
shape pattern expected to be obtained. As shown in FIG.
7, the light shielding part 8 is in a plate-like structure, and
the light shielding part 8 is preferably integrally formed
with the heat sink 5, so that no additional installation
structure is required, and the structure is more compact.
[0043] As another specific embodiment, as shown in
FIG. 28, the light collimation element is a multi-cavity
reflector 2, and the multi-cavity reflector 2 comprises a
plurality of reflection cavities 21 arranged in parallel and
having set widths. Two reflective elements are provided,
which are respectively a first reflector 4 and a second
reflector 3, wherein the first reflector 4 is provided directly
in front of the multi-cavity reflector 2, and the second
reflector 3 is located above the multi-cavity reflector 2,
and lights emitted by the individual light-emitting light
sources 1 are collected and converged by the multi-cavity
reflector 2, and then reflected by the first reflector 4 and
the second reflector 3 in sequence to form a high beam
light shape having a plurality of pixels.
[0044] In the above, since the second reflector 3 is lo-
cated above the multi-cavity reflector 2, the first reflector
4 is obliquely provided directly in front of the multi-cavity
reflector 2 from top to bottom in a direction close to the
light-emitting light source 1, in order that the lights con-
verged and reflected by the multi-cavity reflector 2 can
be incident on the reflection surface of the second reflec-
tor 3 after being reflected through the first reflector 4.
[0045] As another specific embodiment, as shown in
FIG. 29 to FIG. 32, the light collimation element is a light
collimator 9, and the light collimator 9 comprises a plu-
rality of alignment units 91 arranged in parallel. Light in-
cident ends of the individual alignment units 91 are sep-
arated from each other, and the light incident ends of the
individual alignment units 91 are in one-to-one corre-
spondence with the individual light-emitting light sources
1, light exit ends of the individual alignment units 91 are
connected with each other to constitute a light exit sur-
face, wherein end surfaces of the light exit ends of the
individual alignment units 91 respectively have set widths
to form the above-mentioned light collimation unit. Two
reflective elements are provided, which are respectively
a first reflector 4 and a second reflector 3, wherein the
first reflector 4 is provided directly in front of the light
collimator 9, and the second reflector 3 is located below

the light collimator 9. Of course, the second reflector 3
may be also located above the light collimator 9, and
lights emitted by the individual light-emitting light sources
1 are converged by the light collimator 9, and then re-
flected by the first reflector 4 and the second reflector 3
in sequence to form a high beam light shape having a
plurality of pixels.
[0046] As another specific embodiment, as shown in
FIG. 33, one reflective element is provided, which is a
second reflector 3, and the second reflector 3 is provided
below the multi-cavity reflector 2. By providing one re-
flective element, it is also possible to form a high beam
light shape having a plurality of pixels with specific widths.
It should be understood that the selection of the number
of reflective elements is related to the light shape to be
formed. The reflective elements can properly diffuse the
light, and the number of the reflective elements and the
relative positions of reflective elements need to be se-
lected according to light distribution requirements.
[0047] In the above-mentioned embodiments, prefer-
ably, each of the light-emitting light sources 1 is provided
on a circuit board 6, and the light collimation element,
the reflective elements and the circuit board 6 are all fixed
on a heat sink 5.
[0048] As a specific assembly embodiment, as shown
in FIG. 4 to FIG. 7, the light collimation element is a multi-
cavity reflector 2, and two reflective elements are provid-
ed, which are a first reflector 4 and a second reflector 3
respectively. The first reflector 4 is provided directly in
front of the multi-cavity reflector 2, and the second re-
flector 3 is located below the multi-cavity reflector 2,
wherein the multi-cavity reflector 2 and the first reflector
4 are preferably integrally formed, which can make the
structure more compact and the installation more con-
venient. The two ends of the integrally molded part are
respectively provided with a positioning hole 7 and a fixed
hole, the two ends of the second reflector 3 are respec-
tively provided with a positioning hole 7 and a fixed hole,
the circuit board 6 on which the light-emitting light sources
1 are installed is also provided with positioning holes 7
and fixed holes, and corresponding positions on the heat
sink 5 are provided with bolt holes matched (cooperating)
with the individual fixed holes and positioning pins 51
matched (cooperating) with the individual positioning
holes 7. During assembly, the circuit board 6 on which
the light-emitting light sources 1 are installed is first po-
sitioned and placed on the heat sink 5, even if the posi-
tioning pins 51 on the heat sink 5 pass through the posi-
tioning holes 7 of the circuit board 6, and then the inte-
grally molded part of the multi-cavity reflector 2 and the
first reflector 4, and the second reflector 3 are respec-
tively positioned and installed on the heat sink 5 through
cooperating of the positioning holes 7 and the positioning
pins 51, and finally tightened and fixed by bolts, so that
the circuit board 6 on which the light-emitting light sources
1 are installed, the integrally molded part of the multi-
cavity reflector 2 and the first reflector 4, and the second
reflector 3 are respectively positioned and fixedly in-

13 14 



EP 4 123 218 B1

9

5

10

15

20

25

30

35

40

45

50

55

stalled on the heat sink 5.
[0049] The present invention also provides a vehicle
lamp, which includes the above-mentioned multi-pixel
high beam system.
[0050] By arranging the multi-pixel high beam system,
the vehicle lamp can form a high beam light shape having
a plurality of pixels with specific widths, and the width of
each pixel can be independently set according to the ac-
tual condition on a vehicle driving road, thereby meeting
the multi-pixel intelligent illumination requirements of the
vehicle lamp.
[0051] Correspondingly, the present invention also
provides a vehicle, which includes the above-mentioned
vehicle lamp.
[0052] By arranging the vehicle lamp, the vehicle can
form a high beam light shape having a plurality of pixels
with specific widths, and the width of each pixel can be
independently set according to the actual condition on a
vehicle driving road, thereby meeting the multi-pixel in-
telligent illumination requirements of the vehicle.

Claims

1. A multi-pixel high beam system, comprising a plu-
rality of light-emitting light sources (1), and a light
collimation element and at least one reflective ele-
ment which cooperate with the light-emitting light
sources (1), wherein the light collimation element is
provided with a plurality of light collimation units ar-
ranged in parallel and having set widths, the individ-
ual light-emitting light sources (1) are respectively in
one-to-one correspondence with the individual light
collimation units, so that lights emitted by the indi-
vidual light-emitting light sources (1) are converged
by the light collimation element, and then reflected
by the reflective element to form a plurality of light
spots, the plurality of light spots are arranged in se-
quence to form a light shape having a plurality of
pixels, and widths of the individual light spots corre-
spond to the set widths of the individual light colli-
mation units; wherein two reflective elements are
provided, which are respectively a first reflector (4)
and a second reflector (3), wherein the first reflector
(4) is provided directly in front of the light collimation
element, and the second reflector (3) is located
above or below the light collimation element, wherein
lights emitted by the individual light-emitting light
sources (1) are converged by the light collimation
element, and then reflected by the first reflector (4)
and the second reflector (3) in sequence to form the
light shape having the plurality of pixels;
characterised in that;

the second reflector (3) comprises two reflection
surfaces with a segment difference, and a spac-
er plate (31) is provided between the two reflec-
tion surfaces; and

wherein the two reflection surfaces correspond
to one focal point, respectively.

2. The multi-pixel high beam system according to claim
1, wherein widths of the plurality of pixels gradually
decrease from an outer region of the light shape to
a central region of the light shape.

3. The multi-pixel high beam system according to claim
1, wherein the light collimation element is a multi-
cavity reflector (2), the multi-cavity reflector (2) com-
prises a plurality of reflection cavities (21) arranged
in parallel and having set widths, and the reflection
cavities (21) are formed as the light collimation units.

4. The multi-pixel high beam system according to claim
3, wherein reflection surfaces of the individual reflec-
tion cavities (21) are all paraboloids, and the individ-
ual light-emitting light sources (1) are respectively
provided on focal points of the individual reflection
cavities (21) in a one-to-one correspondence, and a
partition rib (22) is provided between each adjacent
reflection cavities (21).

5. The multi-pixel high beam system according to claim
3, wherein a light shielding part (8) configured to
shield a part of direct lights is provided in front of the
light-emitting light sources (1).

6. The multi-pixel high beam system according to claim
1, wherein the light collimation element is a light col-
limator (9), and the light collimator (9) comprises a
plurality of alignment units (91) arranged in parallel,
light incident ends of the individual alignment units
(91) are separated from each other, the light incident
ends of the individual alignment units (91) are in one-
to-one correspondence with the individual light-emit-
ting light sources (1), and light exit ends of the indi-
vidual alignment units (91) are connected with each
other to constitute a light exit surface, wherein end
surfaces of the light exit ends of the individual align-
ment units (91) respectively have set widths to form
the light collimation units.

7. The multi-pixel high beam system according to claim
1, wherein a reflection surface of the first reflector
(4) is a plane, and the first reflector (4) is obliquely
provided directly in front of the light collimation ele-
ment.

8. The multi-pixel high beam system according to claim
1, wherein the first reflector (4) and the light collima-
tion element are integrally formed.

9. The multi-pixel high beam system according to any
one of claims 1 to 8, wherein each of the individual
light-emitting light sources (1) is a single-chip light-
emitting light source and can be lit independently.
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10. The multi-pixel high beam system according to any
one of claims 1 to 8, wherein each of the light-emitting
light sources (1) is provided on a circuit board (6),
and the light collimation element, the reflective ele-
ments and the circuit board (6) are all fixed on a heat
sink (5).

11. A vehicle lamp, comprising the multi-pixel high beam
system according to any one of claims 1 to 10.

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

Patentansprüche

1. Mehrpixel-Fernlichtsystem, umfassend eine Viel-
zahl von lichtemittierenden Lichtquellen (1) und ein
Lichtkollimationselement und mindestens ein reflek-
tierendes Element, die mit den lichtemittierenden
Lichtquellen (1) zusammenwirken, wobei das Licht-
kollimationselement mit einer Vielzahl von Lichtkol-
limationseinheiten versehen ist, die parallel ange-
ordnet sind und festgelegte Breiten aufweisen, wo-
bei die einzelnen lichtemittierenden Lichtquellen (1)
jeweils in Eins-zu-Eins-Entsprechung mit den ein-
zelnen Lichtkollimationseinheiten stehen, so dass
Licht, das von den einzelnen lichtemittierenden
Lichtquellen (1) emittiert wird, durch das Lichtkolli-
mationselement konvergiert und dann durch das re-
flektierende Element reflektiert wird, um eine Viel-
zahl von Lichtpunkten zu bilden, wobei die Vielzahl
von Lichtpunkten der Reihe nach angeordnet sind,
um eine Lichtform mit einer Vielzahl von Pixeln zu
bilden, und die Breiten der einzelnen Lichtpunkte
den eingestellten Breiten der einzelnen Lichtkollima-
tionseinheiten entsprechen; wobei

zwei reflektierende Elemente vorgesehen sind,
die jeweils ein erster Reflektor (4) und ein zwei-
ter Reflektor (3) sind, wobei der erste Reflektor
(4) direkt vor dem Lichtkollimationselement vor-
gesehen ist und der zweite Reflektor (3) ober-
halb oder unterhalb des Lichtkollimationsele-
ments angeordnet ist, wobei Licht, das von den
einzelnen lichtemittierenden Lichtquellen (1)
emittiert wird, durch das Lichtkollimationsele-
ment konvergiert wird und dann durch den ers-
ten Reflektor (4) und den zweiten Reflektor (3)
nacheinander reflektiert wird, um die Lichtform
mit der Vielzahl von Pixeln zu bilden;
dadurch gekennzeichnet, dass;
der zweite Reflektor (3) zwei Reflexionsflächen
mit einer Segmentdifferenz aufweist, und eine
Abstandsplatte (31) zwischen den beiden Re-
flexionsflächen vorgesehen ist; und
wobei die beiden Reflexionsflächen jeweils ei-
nem Brennpunkt entsprechen.

2. Mehrpixel-Fernlichtsystem nach Anspruch 1, wobei
die Breiten der mehreren Pixel von einem äußeren
Bereich der Lichtform zu einem zentralen Bereich
der Lichtform allmählich abnehmen.

3. Mehrpixel-Fernlichtsystem nach Anspruch 1, wobei
das Lichtkollimationselement ein Mehrkavitätenref-
lektor (2) ist, der Mehrkavitätenreflektor (2) eine Viel-
zahl von Reflexionshohlräumen (21) umfasst, die
parallel angeordnet sind und festgelegte Breiten auf-
weisen, und die Reflexionshohlräume (21) als die
Lichtkollimationseinheiten ausgebildet sind.

4. Mehrpixel-Fernlichtsystem nach Anspruch 3, wobei
die Reflexionsflächen der einzelnen Reflexionshohl-
räume (21) alle Paraboloide sind und die einzelnen
lichtemittierenden Lichtquellen (1) jeweils an Brenn-
punkten der einzelnen Reflexionshohlräume (21) in
einer Eins-zu-eins-Entsprechung vorgesehen sind
und eine Trennrippe (22) zwischen jedem benach-
barten Reflexionshohlraum (21) vorgesehen ist.

5. Mehrpixel-Fernlichtsystem nach Anspruch 3, wobei
ein Lichtabschirmungsteil (8), das so konfiguriert ist,
dass es einen Teil des direkten Lichts abschirmt, vor
den Licht emittierenden Lichtquellen (1) vorgesehen
ist.

6. Mehrpixel-Fernlichtsystem nach Anspruch 1, wobei
das Lichtkollimationselement ein Lichtkollimator (9)
ist und der Lichtkollimator (9) eine Vielzahl von pa-
rallel angeordneten Ausrichtungseinheiten (91) um-
fasst, wobei die Lichteinfallsenden der einzelnen
Ausrichtungseinheiten (91) voneinander getrennt
sind, die Lichteinfallsenden der einzelnen Ausrich-
tungseinheiten (91) in eins-zu-eins-Entsprechung
mit den einzelnen lichtemittierenden Lichtquellen (1)
stehen, und Lichtaustrittsenden der einzelnen Aus-
richtungseinheiten (91) miteinander verbunden sind,
um eine Lichtaustrittsfläche zu bilden, wobei Endflä-
chen der Lichtaustrittsenden der einzelnen Ausrich-
tungseinheiten (91) jeweils festgelegte Breiten ha-
ben, um die Lichtkollimationseinheiten zu bilden.

7. Mehrpixel-Fernlichtsystem nach Anspruch 1, wobei
eine Reflexionsfläche des ersten Reflektors (4) eine
Ebene ist und der erste Reflektor (4) schräg direkt
vor dem Lichtkollimationselement angeordnet ist.

8. Mehrpixel-Fernlichtsystem nach Anspruch 1, wobei
der erste Reflektor (4) und das Lichtkollimationsele-
ment einstückig ausgebildet sind.

9. Mehrpixel-Fernlichtsystem nach einem der Ansprü-
che 1 bis 8, wobei jede der einzelnen lichtemittieren-
den Lichtquellen (1) eine Ein-Chip-Lichtquelle ist
und unabhängig beleuchtet werden kann.
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10. Mehrpixel-Fernlichtsystem nach einem der Ansprü-
che 1 bis 8, wobei jede der lichtemittierenden Licht-
quellen (1) auf einer Leiterplatte (6) vorgesehen ist
und das Lichtkollimationselement, die reflektieren-
den Elemente und die Leiterplatte alle auf einem
Kühlkörper (5) befestigt sind.

11. Fahrzeugleuchte mit dem Mehrpixel-Fernlichtsys-
tem nach einem der Ansprüche 1 bis 10.

12. Fahrzeug, das die Fahrzeugleuchte nach Anspruch
11 umfasst.

Revendications

1. Système à faisceau élevé multi-pixels, comprenant
plusieurs sources lumineuses (1), un élément de col-
limation de la lumière et au moins un élément réflé-
chissant qui coopère avec les sources lumineuses
(1), dans lequel l’élément de collimation de la lumière
est pourvu de plusieurs unités de collimation de la
lumière disposées en parallèle et ayant des largeurs
définies, les sources lumineuses (1) individuelles
étant respectivement en correspondance biunivo-
que avec les unités de collimation de la lumière in-
dividuelles, de sorte que les lumières émises par les
sources lumineuses (1) individuelles sont conver-
gées par l’élément de collimation de la lumière, puis
réfléchies par l’élément réfléchissant pour former
une pluralité de taches lumineuses, la pluralité de
taches lumineuses sont disposées en séquence
pour former une forme lumineuse ayant une pluralité
de pixels, et les largeurs des taches lumineuses in-
dividuelles correspondent aux largeurs définies des
unités de collimation de la lumière individuelles ;
dans lequel

deux éléments réfléchissants sont prévus, qui
sont respectivement un premier réflecteur (4) et
un second réflecteur (3), le premier réflecteur
(4) étant placé directement devant l’élément de
collimation de la lumière, et le second réflecteur
(3) étant situé au-dessus ou au-dessous de l’élé-
ment de collimation de la lumière, les lumières
émises par les sources lumineuses (1) indivi-
duelles étant convergées par l’élément de colli-
mation de la lumière, puis réfléchies par le pre-
mier réflecteur (4) et le second réflecteur (3)
dans l’ordre pour former la forme de la lumière
ayant la pluralité de pixels ;
caractérisé par le fait que
le second réflecteur (3) comprend deux surfaces
de réflexion avec une différence de segment, et
une plaque d’espacement (31) est prévue entre
les deux surfaces de réflexion ; et
les deux surfaces de réflexion correspondent
respectivement à un point focal.

2. Système à faisceau élevé multi-pixels selon la re-
vendication 1, dans lequel les largeurs de la pluralité
de pixels diminuent progressivement d’une région
extérieure de la forme de la lumière à une région
centrale de la forme de la lumière.

3. Système à faisceau élevé multipixel selon la reven-
dication 1, dans lequel l’élément de collimation de la
lumière est un réflecteur multicavité (2), le réflecteur
multicavité (2) comprend une pluralité de cavités de
réflexion (21) disposées en parallèle et ayant des
largeurs définies, et les cavités de réflexion (21) sont
formées en tant qu’unités de collimation de la lumiè-
re.

4. Système à faisceau élevé multipixel selon la reven-
dication 3, dans lequel les surfaces de réflexion des
cavités de réflexion (21) individuelles sont toutes des
paraboloïdes, et les sources lumineuses (1) indivi-
duelles sont respectivement fournies sur les points
focaux des cavités de réflexion (21) individuelles
dans une correspondance un à un, et une nervure
de séparation (22) est fournie entre chaque cavité
de réflexion (21) adjacente.

5. Système à faisceau élevé multipixel selon la reven-
dication 3, dans lequel une pièce de protection con-
tre la lumière (8) configurée pour protéger une partie
des lumières directes est placée devant les sources
lumineuses (1).

6. Système à faisceau élevé multipixel selon la reven-
dication 1, dans lequel l’élément de collimation de la
lumière est un collimateur de lumière (9), et le colli-
mateur de lumière (9) comprend une pluralité d’uni-
tés d’alignement (91) disposées en parallèle, les ex-
trémités d’incidence de la lumière des unités d’ali-
gnement (91) individuelles sont séparées l’une de
l’autre, les extrémités d’incidence de la lumière des
unités d’alignement (91) individuelles sont en cor-
respondance biunivoque avec les sources lumineu-
ses (1) individuelles, et les extrémités de sortie de
la lumière des unités d’alignement (91) individuelles
sont reliées entre elles pour constituer une surface
de sortie de la lumière, dans laquelle les surfaces
d’extrémité des extrémités de sortie de la lumière
des unités d’alignement (91) individuelles ont res-
pectivement des largeurs définies pour former les
unités de collimation de la lumière.

7. Système à faisceau élevé multipixel selon la reven-
dication 1, dans lequel une surface de réflexion du
premier réflecteur (4) est un plan, et le premier ré-
flecteur (4) est disposé obliquement directement de-
vant l’élément de collimation de la lumière.

8. Système à faisceau élevé multipixel selon la reven-
dication 1, dans lequel le premier réflecteur (4) et
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l’élément de collimation de la lumière sont formés
d’un seul tenant.

9. Système à faisceau élevé multipixel selon l’une des
revendications 1 à 8, dans lequel chacune des sour-
ces lumineuses (1) individuelles est une source lu-
mineuse à émission de lumière à puce unique et
peut être allumée indépendamment.

10. Système à faisceau élevé multipixel selon l’une des
revendications 1 à 8, dans lequel chacune des sour-
ces lumineuses (1) est montée sur une carte de cir-
cuits imprimés (6), et l’élément de collimation de la
lumière, les éléments réfléchissants et la carte de
circuits imprimés (6) sont tous fixés sur un dissipa-
teur thermique (5).

11. Feu de véhicule comprenant le système de feux de
route multi-pixels selon l’une quelconque des reven-
dications 1 à 10.

12. Véhicule comprenant le feu de véhicule selon la re-
vendication 11.
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