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PROJECTION MODULE, VEHICLE LAMP DEVICE, AND VEHICLE

[0001] This application claims priority to Chinese Patent Application No. 202420869241.9,
filed with the China National Intellectual Property Administration on April 24, 2024 and entitled
"PROJECTION MODULE, VEHICLE LAMP APPARATUS, AND VEHICLE", which is

incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the field of vehicle technologies, and in

particular, to a projection module, a vehicle lamp apparatus, and a vehicle.

BACKGROUND

[0003] With continuous innovation and diverse advancements of vehicle technologies, a
vehicle lamp system on a vehicle develops beyond mere illumination to incorporate personalized
designs, safe interaction, and the like accordingly, to improve driving safety, and provide an
entertainment projection function to improve user experience. In a related technology, a vehicle
lamp system includes a left headlamp and a right headlamp. The left headlamp is mounted on the
left front of a vehicle, and the right headlamp is mounted on the right front of the vehicle. The left
headlamp and the right headlamp each include a low beam module, a high beam module, and a
projection module. The low beam module is configured to implement a low beam function, and
the high beam module is configured to implement a high beam function. The two projection
modules jointly emit a projection light beam and implement an interaction/entertainment
projection function. However, due to high costs of the projection module and their quantity being

two, costs of the vehicle lamp system become significantly elevated.

SUMMARY

[0004] Embodiments of this application provide a projection module, a vehicle lamp apparatus,
and a vehicle, to reduce a quantity of projection modules and reduce costs of the vehicle lamp
apparatus.

[0005] A first aspect of this application provides a vehicle lamp apparatus, including a first
vehicle lamp and a second vehicle lamp, where the first vehicle lamp and the second vehicle lamp
are disposed on a same vehicle. The first vehicle lamp includes an illumination module and a
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projection module, and the second vehicle lamp includes an illumination module and a companion
module. The illumination module in the first vehicle lamp and the illumination module in the
second vehicle lamp are symmetrically disposed, and the illumination module is configured to
emit a first illumination light beam. The projection module and the companion module are
symmetrically disposed. The projection module is configured to emit an imaging light beam that
forms an image, and the companion module is configured to emit a second illumination light beam.
[0006] According to the vehicle lamp apparatus provided in this embodiment of this
application, content such as an icon, a picture, and a video is projected through a high-resolution
projection module, to implement an interaction requirement and a projection requirement, and
improve driving safety. In addition, illumination may be implemented through at least one of the
illumination module, the projection module, and the companion module, to meet an illumination
requirement. In addition, when the illumination module implements an illumination requirement,
enhanced illumination may be performed through the projection module and/or the companion
module, so that driving safety can be further improved.

[0007] Because there is one projection module, costs of the vehicle lamp apparatus can be
reduced while meeting projection and interaction requirements. In addition, the companion module
and the projection module cooperate with each other, to meet function requirements of the vehicle
lamp apparatus in a plurality of scenarios.

[0008] In a possible implementation, the illumination module includes a low beam mode, and
when the illumination module is in the low beam mode, the first illumination light beam is used to
implement low beam illumination.

[0009] In this way, an illumination requirement can be provided in an environment with a poor
field of view (for example, a night environment or a dim environment), to improve driving safety.
[0010] In a possible implementation, the illumination module further includes a first high
beam mode, and when the illumination module is in the first high beam mode, the first illumination
light beam is used to implement high beam illumination.

[0011] In this way, long-distance illumination can be provided in an environment with a poor
field of view (for example, a night environment or a dim environment), to increase a driving field
of view.

[0012] In a possible implementation, when the illumination module is in the first high beam
mode, the first illumination light beam is used to implement adaptive driving beam illumination.
[0013] In this way, based on a position of and a distance to an oncoming vehicle, an
illumination range of the illumination module may be automatically adjusted, and a light
illumination instruction in an area of the oncoming vehicle may be disabled or dimmed, to reduce

glare from the oncoming vehicle and meet a field of view requirement of a driver to a maximum
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extent.

[0014] In a possible implementation, the first vehicle lamp and the second vehicle lamp each
further include a high beam module, the high beam module in the first vehicle lamp and the high
beam module in the second vehicle lamp are symmetrically disposed, and the high beam module
is configured to implement high beam illumination.

[0015] In this way, long-distance illumination can be provided in an environment with a poor
field of view (for example, a night environment or a dim environment), to increase a driving field
of view.

[0016] In a possible implementation, the high beam module is configured to implement
adaptive driving beam illumination.

[0017] In this way, based on a position of and a distance to an oncoming vehicle, an
illumination range of the high beam module may be automatically adjusted, and a light
illumination instruction in an area of the oncoming vehicle may be disabled or dimmed, to reduce
glare from the oncoming vehicle and meet a field of view requirement of a driver to a maximum
extent.

[0018] In a possible implementation, the companion module further includes a second high
beam mode, and when the companion module is in the second high beam mode, the second
illumination light beam is used to implement high beam illumination.

[0019] In this way, long-distance illumination can be provided in an environment with a poor
field of view (for example, a night environment or a dim environment), to increase a driving field
of view.

[0020] In a possible implementation, when the companion module is in the second high beam
mode, the second illumination light beam is used to implement adaptive driving beam illumination.
[0021] In this way, based on a position of and a distance to an oncoming vehicle, an
illumination range of the companion module may be automatically adjusted, and a light
illumination instruction in an area of the oncoming vehicle may be disabled or dimmed, to reduce
glare from the oncoming vehicle and meet a field of view requirement of a driver to a maximum
extent.

[0022] In a possible implementation, the companion module includes a low beam auxiliary
mode, and when the companion module is in the low beam auxiliary mode, the second illumination
light beam is used to implement low beam auxiliary illumination.

[0023] In this way, when the illumination module implements low beam illumination, the
companion module emits light, so that low beam enhanced illumination can be implemented, and
driving safety can be further improved.

[0024] In a possible implementation, the companion module includes a high beam auxiliary
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mode, and when the companion module is in the high beam auxiliary mode, the second
illumination light beam is used to implement high beam auxiliary illumination.

[0025] In this way, when the high beam module or the illumination module implements high
beam illumination, the companion module emits light, so that high beam enhanced illumination
can be implemented, which helps further improve driving safety.

[0026] In a possible implementation, the companion module includes a flicker mode, and when
the companion module is in the flicker mode, the companion module emits the second illumination
light beam at intervals a plurality of times in one period.

[0027] In this way, the companion module emits light at intervals in one period, so that a
warning can be given to a target to improve safety of a driver and a person outside the vehicle,
improving aesthetics of the vehicle. In addition, a quantity of modules in the vehicle lamp
apparatus does not need to be increased, which helps reduce costs of the vehicle lamp apparatus.
[0028] In a possible implementation, the companion module includes a blind spot
compensation mode, and when the companion module is in the blind spot compensation mode, the
second illumination light beam is used to implement blind spot illumination.

[0029] In this way, driving safety can be further improved without increasing a quantity of
modules in the vehicle lamp apparatus, and costs of the vehicle lamp apparatus can be reduced.
[0030] In a possible implementation, the vehicle lamp apparatus further includes a controller,
and the controller is electrically connected to the projection module and the companion module
separately. The controller is configured to control the projection module to emit the imaging light
beam, and/or the controller is configured to control the companion module to emit the second
illumination light beam.

[0031] In a possible implementation, the vehicle lamp apparatus further includes a controller,
and the controller is electrically connected to the projection module and the companion module
separately. The controller is configured to control, based on perceptual Information output by a
perception module, the projection module to emit the imaging light beam, and/or the controller is
configured to control, based on the perceptual Information output by the perception module, the
companion module to emit the second illumination light beam.

[0032] In this way, the controller may control the projection module and/or the companion
module to emit light based on the perceptual Information, so that advantages of the projection
module and the companion module are complementary, and a function requirement of an
intelligent vehicle lamp in a plurality of scenarios is met based on a minimum quantity of modules.
[0033] In a possible implementation, at least one of the first vehicle lamp and the second
vehicle lamp further includes the perception module, and the perception module is electrically

connected to the controller.
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[0034] In a possible implementation, the vehicle lamp apparatus includes two controllers. One
of the controllers is configured to control, based on the perceptual Information output by the
perception module, the projection module to emit the imaging light beam, and the other controller
is configured to control, based on the perceptual Information output by the perception module, the
companion module to emit the second illumination light beam.

[0035] In this way, while controlling the projection module and the companion module, it is
possible to reduce performance requirements of the controller, thereby lowering costs of the
controller, which in turn reduces costs of the vehicle lamp apparatus.

[0036] In a possible implementation, the projection module includes a projection mode and an
illumination mode. When the projection module is in the projection mode, the projection module
emits the imaging light beam. When the projection module is in the illumination mode, the
projection module emits a third illumination light beam, and the third illumination light beam is
used to implement auxiliary illumination.

[0037] In this way, in addition to implementing a projection function, the projection module
may further perform auxiliary illumination such as low beam auxiliary illumination, high beam
auxiliary illumination, or blind spot illumination in an illumination scenario, so that an
illumination range or brightness can be further improved, and an illumination effect of intelligent
illumination can be further improved.

[0038] In a possible implementation, the vehicle lamp apparatus includes a first mode, a
second mode, a third mode, a fourth mode, a fifth mode, a sixth mode, and a seventh mode. When
the vehicle lamp apparatus is in the first mode, the projection module emits the imaging light beam.
When the vehicle lamp apparatus is in the second mode, the illumination module emits the first
illumination light beam. When the vehicle lamp apparatus is in the third mode, the companion
module emits the second illumination light beam. When the vehicle lamp apparatus is in the fourth
mode, the projection module emits the imaging light beam, and the illumination module emits the
first illumination light beam. When the vehicle lamp apparatus is in the fifth mode, the illumination
module emits the first illumination light beam, and the companion module emits the second
illumination light beam. When the vehicle lamp apparatus is in the sixth mode, the projection
module emits the imaging light beam, the illumination module emits the first illumination light
beam, and the companion module emits the second illumination light beam. When the vehicle
lamp apparatus is in the seventh mode, the projection module emits the imaging light beam, and
the companion module emits the second illumination light beam.

[0039] In this way, light emitted by the projection module, light emitted by the illumination
module, and light emitted by the companion module cooperate with each other, to implement three

functional scenarios of intelligent illumination, intelligent interaction, and intelligent projection
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based on a minimum quantity of modules. This can improve driving safety, and further can
improve user experience.

[0040] A second aspect of this application provides a projection module. The projection
module is disposed in a first vehicle lamp, the first vehicle lamp further includes an illumination
module, the illumination module in the first vehicle lamp and an illumination module in a second
vehicle lamp are symmetrically disposed, and the illumination module is configured to emit a first
illumination light beam. The first vehicle lamp and the second vehicle lamp are disposed on a same
vehicle. The second vehicle lamp includes a companion module. The projection module and the
companion module are symmetrically disposed. The projection module is configured to emit an
imaging light beam that forms an image, and the companion module is configured to emit a second
illumination light beam.

[0041] In a possible implementation, the projection module includes a projection mode and an
illumination mode. When the projection module is in the projection mode, the projection module
emits the imaging light beam. When the projection module is in the illumination mode, the
projection module emits a third illumination light beam, and the third illumination light beam is
used to implement auxiliary illumination.

[0042] In this way, in addition to implementing a projection function, the projection module
may further perform auxiliary illumination such as low beam auxiliary illumination, high beam
auxiliary illumination, or blind spot illumination in an illumination scenario, so that an
illumination range or brightness can be further improved, and an illumination effect of intelligent
illumination can be further improved.

[0043] In a possible implementation, the projection module includes a control unit, the control
unit is configured to be electrically connected to a controller, and the control unit and the controller
are configured to control the projection module to emit the imaging light beam.

[0044] In this way, the control unit is disposed in the projection module, so that the projection
module has a control function. The projection module has some control functions that cooperate
with a control function deployed on another controller to control the projection module.

[0045] In a possible implementation, the projection module includes a control unit, and the
control unit is configured to control, based on perceptual Information, the projection module to
emit the imaging light beam.

[0046] In this way, the projection module has a control function, and can control, based on the
perceptual Information, the projection module to emit the imaging light beam.

[0047] In a possible implementation, the illumination module includes a low beam mode, and
when the illumination module is in the low beam mode, the first illumination light beam is used to

implement low beam illumination.
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[0048] In a possible implementation, the illumination module further includes a first high
beam mode, and when the illumination module is in the first high beam mode, the first illumination
light beam is used to implement high beam illumination.

[0049] In a possible implementation, the companion module further includes a second high
beam mode, and when the companion module is in the second high beam mode, the second
illumination light beam is used to implement high beam illumination.

[0050] In a possible implementation, the companion module includes a low beam auxiliary
mode, and when the companion module is in the low beam auxiliary mode, the second illumination
light beam is used to implement low beam auxiliary illumination.

[0051] In a possible implementation, the companion module includes a high beam auxiliary
mode, and when the companion module is in the high beam auxiliary mode, the second
illumination light beam is used to implement high beam auxiliary illumination.

[0052] A third aspect of this application provides a vehicle, including a vehicle body and the
vehicle lamp apparatus according to any one of the first aspect, where the vehicle lamp apparatus
iIs mounted on the vehicle body.

[0053] The vehicle provided in this embodiment of this application can improve safety of the
vehicle and user experience through an intelligent vehicle lamp apparatus.

[0054] In a possible implementation, the vehicle lamp apparatus includes a first vehicle lamp
and a second vehicle lamp, the first vehicle lamp is mounted on the left front of the vehicle body,
the second vehicle lamp is mounted on the right front of the vehicle body, and the first vehicle

lamp and the second vehicle lamp are symmetrically disposed.

BRIEF DESCRIPTION OF DRAWINGS

[0055] FIG. 1 is a diagram of an architecture of a vehicle lamp system in a related technology;
[0056] FIG. 2 is a diagram of a structure of a vehicle according to an embodiment of this
application;

[0057] FIG. 3 is a diagram of an architecture of a first vehicle lamp apparatus according to an
embodiment of this application;

[0058] FIG. 4 is a diagram of light emitting of each module in the vehicle lamp apparatus in
FIG. 3;

[0059] FIG. 5 is a diagram of a control architecture of a vehicle lamp apparatus according to
an embodiment of this application;

[0060] FIG. 6 is a diagram of another control architecture of a vehicle lamp apparatus

according to an embodiment of this application;
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[0061] FIG. 7 is a diagram of an architecture of a second vehicle lamp apparatus according to
an embodiment of this application;
[0062] FIG. 8 is a diagram of an architecture of a third vehicle lamp apparatus according to an
embodiment of this application;
[0063] FIG. 9 is a diagram of an architecture of another projection module according to an
embodiment of this application; and
[0064] FIG. 10 is a diagram of an architecture of a fourth vehicle lamp apparatus according to
an embodiment of this application.
[0065] Descriptions of reference numerals:

100: vehicle;

110: vehicle lamp apparatus;

120: vehicle body;

10: first vehicle lamp; 11: first housing;

20: second vehicle lamp; 21: second housing;

30: illumination module;

40: projection module; 41: control unit;

50: companion module;

60: perception module;

70: controller; and

80: high beam module.

DESCRIPTION OF EMBODIMENTS

[0066] FIG. 1 is a diagram of an architecture of a vehicle lamp system in a related technology.
In the related technology, as shown in FIG. 1, the vehicle lamp system includes a left headlamp
200 and a right headlamp 300. The left headlamp 200 is mounted on the left front of a vehicle, and
the right headlamp 300 is mounted on the right front of the vehicle. The left headlamp 200 and the
right headlamp 300 each include a low beam module 202, a high beam module 203, and a
projection module 201. The two projection modules 201 are symmetrically disposed, the two high
beam modules 203 are symmetrically disposed, and the two low beam modules 202 are
symmetrically disposed. The two low beam modules 202 are configured to implement a low beam
function, thereby implementing low beam illumination. Both the two projection modules 201 are
high-resolution DLP modules. The DLP module has features of high resolution and high definition.
The two projection modules 201 jointly emit projection light beams that superimpose with each

other, to implement an interaction or entertainment projection function.
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[0067] However, because costs of the projection module 201 are high, and there are two
projection modules 201, costs of a vehicle lamp apparatus are high. In addition, there are also a
large quantity of modules in the vehicle lamp apparatus, which also causes high costs of the vehicle
lamp apparatus. Therefore, how to reduce costs of the vehicle lamp apparatus while meeting multi-
scenario requirements becomes an urgent problem to be resolved.

[0068] In view of this, embodiments of this application provide a projection module 40, a
vehicle lamp apparatus 110, and a vehicle 100, to meet a multi-scenario requirement through a
small quantity of modules. In addition, there is one projection module 40, so that costs of the
vehicle lamp apparatus 110 can be reduced.

[0069] The vehicle 100 may be a car, a truck, a motorcycle, a bus, a recreational vehicle, a
playground vehicle, a construction device, a tram, or the like. In embodiments of this application,
an example in which the vehicle 100 is a car is used for description.

[0070] FIG. 2 is a diagram of a structure of a vehicle according to an embodiment of this
application.

[0071] As shown in FIG. 2, the vehicle 100 includes a vehicle body 120 and a vehicle lamp
apparatus 110. The vehicle lamp apparatus 110 is mounted on the vehicle body 120. The vehicle
lamp apparatus 110 may implement three functional scenarios of intelligent illumination,
intelligent interaction, and intelligent projection. This can improve driving safety, and further can
improve user experience effect.

[0072] The intelligent illumination may include an intelligent low beam and an intelligent high
beam. The intelligent low beam may include low beam enhanced illumination, and the intelligent
high beam may include scenarios such as high beam enhanced illumination, and adaptive driving
beam (adaptive driving beam, ADB).

[0073] The intelligent interaction may include driving guidance, driving prompt, and
interaction. The driving guidance may be a scenario such as width indication guidance (a light
blanket). The driving prompt may include a scenario like a safe ranging function, a light navigation
function, a driving status warning, a traffic sign reminder, and a road risk reminder. The driving
interaction may include a scenario like driving track interaction and zebra crossing information.
[0074] The intelligent projection may include a ground projection and a wall projection, and
may implement scenarios such as mobile phone multimedia, in-vehicle infotainment multimedia,
PC multimedia, interactive games, and greeting.

[0075] For example, as shown in FIG. 2, the vehicle lamp apparatus 110 may be a front lamp
module, and the front lamp module is mounted in front of the vehicle body 120. In some
implementations, the vehicle lamp apparatus 110 may alternatively be a rear lamp module, and the

rear lamp module is mounted at the rear of the vehicle body 120. In some other implementations,
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the vehicle lamp apparatus 110 may alternatively be a side lamp module, and the side lamp module
is mounted on a left side or a right side of the vehicle body 120.

[0076] As shown in FIG. 2, the vehicle lamp apparatus 110 includes a first vehicle lamp 10
and a second vehicle lamp 20, and the first vehicle lamp 10 and the second vehicle lamp 20 are
disposed on the vehicle body 120 of the same vehicle 100. The first vehicle lamp 10 is mounted
on the left front of the vehicle body 120, the second vehicle lamp 20 is mounted on the right front
of the vehicle body 120, and the first vehicle lamp 10 and the second vehicle lamp 20 are
symmetrically disposed. Therefore, the first vehicle lamp 10 may be similar to a left headlamp in
function, the second vehicle lamp 20 may be similar to a right headlamp in function, and the first
vehicle lamp 10 and the second vehicle lamp 20 have at least a low beam function and a high beam
function, so that low beam illumination and high beam illumination can be implemented, and a
driving safety requirement can be met.

[0077] FIG. 3 is a diagram of an architecture of a first vehicle lamp apparatus according to an
embodiment of this application. FIG. 4 is a diagram of light emitting of each module in the vehicle
lamp apparatus in FIG. 3.

[0078] As shown in FIG. 3, the first vehicle lamp 10 includes an illumination module 30 and
a projection module 40, and the second vehicle lamp 20 includes an illumination module 30 and a
companion module 50. The illumination module 30 in the first vehicle lamp 10 and the
illumination module 30 in the second vehicle lamp 20 are symmetrically disposed. The
illumination module 30 is configured to emit a first illumination light beam (as shown by Ain FIG.
4), to meet an illumination requirement. The projection module 40 and the companion module 50
are symmetrically disposed, so that layouts of internal modules of the first vehicle lamp 10 and the
second vehicle lamp 20 are symmetrical, improving aesthetics of the vehicle 100. The projection
module 40 is configured to emit an imaging light beam (as shown by B in FIG. 4) that forms an
image. The image formed by the imaging light beam may be information such as a text, a picture,
or video content, to meet a projection requirement. The companion module 50 is configured to
emit a second illumination light beam.

[0079] That the projection apparatus and the companion module 50 are symmetrically
disposed may be understood as that the projection apparatus and the companion module 50 are
symmetrical in position with respect to a center line (as shown by X in FIG. 3) parallel to a length
direction of the vehicle 100.

[0080] In a working process of the projection module 40, an imaging light beam emitted by
the projection module 40 is emitted to the front of the vehicle 100, so that an image formed by the
imaging light beam is projected to the ground and the air. An image projected to the front air

mainly includes light intensity distribution information of a high beam, and an image projected to
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the ground may include any one or more of light intensity distribution information of a low beam
and a user-defined pattern (for example, a pattern that has a prompt, a greeting, or an interaction
function, like a zebra line, an arrow, a triangle, a manufacturer logo, or a text). It should be
understood that, in addition to being projected to the ground, the imaging light beam emitted by
the projection module 40 may be projected to another place like a wall.

[0081] In this embodiment of this application, the projection module 40 uses a pixelated
imaging apparatus, which, for example, may be an imaging apparatus like an MEMS, a DMD, an
LCOS, an LCD, or a MicroLED, so that the projection module 40 has high resolution, and can
implement a projection function.

[0082] The companion module 50 may also use a pixelated light module. In this case, a pixel
of the companion module 50 is lower than a pixel of the projection module 40, that is, resolution
of the companion module 50 is lower than resolution of the projection module 40. For example,
the projection module 40 may use a module of a megapixel level, and the companion module 50
may use a module of a thousand-pixel level or lower-pixel level.

[0083] In conclusion, the projection module 40 has high resolution, so that the projection
module 40 has a high-definition feature, and can project an icon, a picture, video content, or the
like, to implement intelligent interaction and intelligent projection. The companion module 50 has
low resolution, may have features of a large field of view and high brightness, and may supplement
an illumination radiation range and illumination brightness in an illumination scenario, or perform
high beam illumination, to implement intelligent illumination. Therefore, the projection module
40 and the companion module 50 are symmetrically disposed, and are complementary in light type,
so that performance of the vehicle lamp apparatus 110 meets illumination and projection
performance requirements. In addition, there is one projection module 40, and a quantity of
modules in the vehicle lamp apparatus 110 is reduced, thereby decreasing costs of the vehicle lamp
apparatus 110.

[0084] As shown in FIG. 3, the first vehicle lamp 10 may further include a first housing 11,
and the projection module 40 and one of the illumination modules 30 are disposed inside the first
housing 11. The second vehicle lamp 20 may further include a second housing 21, and another
illumination module 30 and the companion module 50 are disposed inside the second housing 21.
[0085] For example, the vehicle lamp apparatus 110 may include a first mode, a second mode,
a third mode, a fourth mode, a fifth mode, a sixth mode, and a seventh mode. When the vehicle
lamp apparatus 110 is in the first mode, the projection module 40 emits the imaging light beam.
When the vehicle lamp apparatus 110 is in the second mode, the illumination module 30 emits the
first illumination light beam. When the vehicle lamp apparatus 110 is in the third mode, the

companion module 50 emits the second illumination light beam. When the vehicle lamp apparatus
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110 is in the fourth mode, the projection module 40 emits the imaging light beam, and the
illumination module 30 emits the first illumination light beam. When the vehicle lamp apparatus
110 is in the fifth mode, the illumination module 30 emits the first illumination light beam, and the
companion module 50 emits the second illumination light beam. When the vehicle lamp apparatus
110 is in the sixth mode, the projection module 40 emits the imaging light beam, the illumination
module 30 emits the first illumination light beam, and the companion module 50 emits the second
illumination light beam. When the vehicle lamp apparatus 110 is in the seventh mode, the
projection module 40 emits the imaging light beam, and the companion module 50 emits the
second illumination light beam.

[0086] At least one of the projection module 40, the companion module 50, and the
illumination module 30 in the vehicle lamp apparatus 110 is controlled to emit light, so that the
vehicle lamp apparatus 110 has a plurality of working modes. The vehicle lamp apparatus 110 may
implement, based on a minimum quantity of modules, three types of function scenarios of
intelligent illumination, intelligent interaction, and intelligent projection. This can improve driving
safety, and further can improve user experience. In addition, the vehicle lamp apparatus 110 has a
small quantity of modules, so that costs of the vehicle lamp apparatus 110 can be reduced.

[0087] It may be understood that, at a same moment, one of the illumination module 30, the
projection module 40, and the companion module 50 may emit light. Alternatively, two modules
of the illumination module 30, the projection module 40, and the companion module 50 may emit
light. Alternatively, the illumination module 30, the projection module 40, and the companion
module 50 all may emit light.

[0088] It should be noted that a quantity of the working modes of the vehicle lamp apparatus
may alternatively be some of the first mode to the seventh mode. Details are not described herein
again.

[0089] For example, as shown in FIG. 2, the first vehicle lamp 10 is mounted on the left front
of the vehicle body 120, and the second vehicle lamp 20 is mounted on the right front of the vehicle
body 120. Therefore, the illumination module 30 in each of the first vehicle lamp 10 and the second
vehicle lamp 20 may include a low beam mode. When the illumination module 30 is in the low
beam mode, the illumination module 30 is similar to a low beam module in function. In this case,
the first illumination light beam is used to implement low beam illumination, so that the first
vehicle lamp 10 and the second vehicle lamp 20 have a low beam function, and can provide an
illumination requirement in an environment with a poor field of view (for example, a night
environment or a dim environment), to improve driving safety.

[0090] It should be noted that, in addition to the low beam mode, in some possible

implementations, the illumination module 30 may further include a first high beam mode. When
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the illumination module 30 is in the first high beam mode, the illumination module 30 is similar
to the high beam module 80 in function. In this case, the first illumination light beam is used to
implement high beam illumination, and may provide long-distance illumination in an environment
with a poor field of view (for example, a night environment or a dim environment), to increase a
driving field of view.

[0091] In some embodiments, when the illumination module 30 is in the first high beam mode,
the first illumination light beam may be used to implement adaptive driving beam illumination.
Based on a position of and a distance to an oncoming vehicle, an illumination range of the
illumination module 30 may be automatically adjusted, and a light illumination instruction in an
area of the oncoming vehicle may be disabled or dimmed, to reduce glare from the oncoming
vehicle, and meet a field of view requirement of a driver to a maximum extent. In some other
embodiments, when the illumination module 30 is in the first high beam mode, the first
illumination light beam may also be used to implement non-adaptive driving beam illumination,
or it may be understood that the first illumination light beam is used to implement common high
beam illumination.

[0092] It should be further noted that, in addition to being used as a low beam module or a
high beam module 80, the illumination module 30 may also be used as another type of light module.
For example, when the vehicle lamp apparatus 110 is mounted at the rear of the vehicle body 120,
the first vehicle lamp 10 may alternatively be a left rear lamp, and the second vehicle lamp 20 may
alternatively be a right rear lamp. In this case, the illumination module 30 may be similar to a brake
lamp module in function. During braking, the illumination module 30 emits a first illumination
light beam to indicate a rear vehicle to decelerate.

[0093] In some possible implementations, the companion module 50 may include a low beam
auxiliary mode. When the companion module 50 is in the low beam auxiliary mode, the second
illumination light beam is used to implement low beam auxiliary illumination (as shown by C in
FIG. 4).

[0094] For example, when the vehicle lamp apparatus 110 is in the fifth mode, in a process in
which the illumination module 30 performs low beam illumination, the second illumination light
beam cooperates with the first illumination light beam, so that a range and/or brightness of low
beam illumination can be improved, and low beam enhanced illumination can be implemented.
[0095] In some possible implementations, the companion module 50 may further include a
second high beam mode. When the companion module 50 is in the second high beam mode, the
companion module 50 is similar to a high beam module 80 in function. In this case, the second
illumination light beam is used to implement high beam illumination, and may provide long-

distance illumination in an environment with a poor field of view (for example, a night
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environment or a dim environment), to increase a driving field of view.

[0096] In some embodiments, when the companion module 50 is in the second high beam
mode, the second illumination light beam may be used to implement adaptive driving beam
illumination (as shown by D in FIG. 4). Based on a position of and a distance to an oncoming
vehicle, an illumination range of the companion module 50 may be automatically adjusted, and a
light illumination instruction in an area of the oncoming vehicle may be disabled or dimmed, to
reduce glare from the oncoming vehicle, and meet a field of view requirement of a driver to a
maximum extent. In some other embodiments, when the companion module 50 is in the second
high beam mode, the second illumination light beam may also be used to implement non-adaptive
driving beam illumination, or it may be understood that the first illumination light beam is used to
implement common high beam illumination.

[0097] It should be noted that one of the illumination module 30 and the companion module
50 has a high beam mode, and the other does not have a high beam mode. For example, when the
illumination module 30 has a first high beam mode, the companion module 50 does not have a
second high beam mode. Alternatively, when the illumination mode 30 has a first high beam mode,
the companion module 50 may have a second high beam mode. In this case, one of the first
illumination light beam and the second illumination light beam is used to implement non-adaptive
driving beam illumination, and the other is used to implement adaptive driving beam illumination.
[0098] In some possible implementations, the companion module 50 may further include a
blind spot compensation mode, and when the companion module 50 is in the blind spot
compensation mode, the second illumination light beam is used to implement blind spot
illumination.

[0099] For example, when the vehicle lamp apparatus 110 is in the fifth mode, in a process in
which the illumination module 30 performs low beam illumination, the second illumination light
beam is used to irradiate a range that cannot be irradiated by the first illumination light beam. This
can further increase a field of view of a driver, and help further improve driving safety.

[00100] In some possible implementations, the companion module 50 may further include a
flicker mode, and when the companion module 50 is in the flicker mode, the companion module
50 emits the second illumination light beam at intervals a plurality of times in one period.
[00101] The companion module 50 emits light at intervals in one period, so that a light flicker
effect can be achieved, and a light display requirement can be met. This helps improve aesthetics
of the vehicle 100, and improve user experience. In addition, an independent optical module does
not need to be disposed to meet a flicker requirement, so that a quantity of optical modules can be
further reduced, and costs of the vehicle lamp apparatus 110 can be further reduced.

[00102] In some possible implementations, the companion module 50 may further include a
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high beam auxiliary mode. When the companion module 50 is in the high beam auxiliary mode,
the second illumination light is used to implement high beam auxiliary illumination, and high beam
enhanced illumination can be implemented. This further improves driving safety.

[00103] Specifically, in a process in which the illumination module 30 performs high beam
illumination, the companion module 50 emits light, so that high beam enhanced illumination can
be implemented.

[00104] Inconclusion, in addition to the low beam auxiliary mode, the second high beam mode,
the flicker mode, the high beam auxiliary mode, the blind spot compensation mode, and the like,
the companion module 50 may further include another working mode. Details are not described
herein again.

[00105] In addition, when the companion module 50 has a plurality of working modes, the
companion module 50 may cooperate with the projection module 40 and/or the illumination
module 30 by controlling the companion module 50 to be in different working modes, to
implement different scenarios. For example, when the vehicle lamp apparatus 110 is in the third
mode, the companion module 50 and the illumination module 30 cooperate with each other, to
implement scenarios such as intelligent low beam and intelligent light compensation. It can be
learned that the companion module 50 has a plurality of working modes, so that a quantity of
optical modules in the vehicle lamp apparatus 110 can be reduced. This can reduce a size of the
vehicle lamp apparatus 110, and can further reduce costs of the vehicle lamp apparatus 110.
[00106] In some possible implementations, in addition to implementing a projection function,
the projection module 40 may also be configured to implement auxiliary illumination. In other
words, the projection module 40 may alternatively include a projection mode and an illumination
mode. When the projection module 40 is in the projection mode, the projection module 40 emits
an imaging light beam and forms an image in front of the vehicle body 120. When the projection
module 40 is in the illumination mode, the projection module 40 emits a third illumination light
beam. The third illumination light beam is used to implement auxiliary illumination such as low
beam auxiliary illumination, high beam auxiliary illumination, or blind spot illumination. This
may further improve an illumination range or brightness, and may further improve an illumination
effect of intelligent illumination.

[00107] It should be noted that, when the projection module 40 is in the illumination mode, the
projection module 40 may emit light together with the companion module 50 and/or the
illumination module 30, to implement different scenarios. For example, the projection module 40
and the companion module 50 simultaneously emit light, and the second illumination light beam
and the third illumination light beam cooperate with each other to implement an adaptive

illumination function.
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[00108] FIG. 5isadiagram of a control architecture of the vehicle lamp apparatus according to
an embodiment of this application. FIG. 6 is a diagram of another control architecture of the
vehicle lamp apparatus according to an embodiment of this application.

[00109] Insome possible implementations, the vehicle lamp apparatus 110 may further include
a controller 70, and the controller 70 is electrically connected to the projection module 40 and the
companion module 50 separately. The controller 70 is configured to control the projection module
40 to emit an imaging light beam, and/or the controller 70 is configured to control the companion
module 50 to emit a second illumination light beam.

[00110] It should be noted that, in addition to that the controller 70 belongs to the vehicle lamp
apparatus 110, in some embodiments, the vehicle 100 may also include the controller 70. In this
case, the controller 70 and the vehicle lamp apparatus 110 are two independent modules.

[00111] In some embodiments, the controller 70 may be configured to control, based on
perceptual Information output by a perception module 60, the projection module 40 to emit the
imaging light beam, and/or the controller 70 may be configured to control, based on the perceptual
Information output by the perception module 60, the companion module 50 to emit the second
illumination light beam.

[00112] In this way, the controller 70 may control the projection module 40 and/or the
companion module 50 to emit light based on the perceptual Information, so that advantages of the
projection module 40 and the companion module 50 are complementary, and a function
requirement of an intelligent vehicle lamp in a plurality of scenarios is met based on a minimum
quantity of modules.

[00113] The perception module 60 may be an advanced driver assistance system (advanced
driver assistance system, ADAS for short), a lidar, a microwave radar, a camera, or the like. The
perceptual Information may be understood as target coordinate information that can be output by
the perception module 60 based on an ambient environment of a vehicle.

[00114] For example, as shown in FIG. 5, there is one controller 70. Afirst end of the controller
70 is electrically connected to the perception module 60, a second end of the controller 70 is
electrically connected to the projection module 40, a third end of the controller 70 is electrically
connected to the companion module 50, and the projection module 40 and the companion module
50 share the same controller 70.

[00115] In some embodiments, the controller 70 may be disposed inside the first vehicle lamp
10. In some other embodiments, the controller 70 may alternatively be disposed inside the second
vehicle lamp 20.

[00116] Certainly, in addition to that the projection module 40 and the companion module 50

share the same controller 70. In some embodiments, as shown in FIG. 6, the vehicle lamp apparatus
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110 may alternatively include two controllers 70. A first end of one of the controllers 70 is
electrically connected to a first end of the perception module 60, a second end of one of the
controllers 70 is electrically connected to the projection module 40, and one of the controllers 70
is configured to control, based on the perceptual Information output by the perception module 60,
the projection module 40 to emit the imaging light beam. A first end of the other controller 70 is
electrically connected to a second end of the perception module 60, a second end of the other
controller 70 is electrically connected to the companion module 50, and the other controller 70 is
configured to control, based on the perceptual Information output by the perception module 60,
the companion module 50 to emit the second illumination light beam. In this way, while controlling
the projection module 40 and the companion module 50, it is possible to reduce performance
requirements of the controller 70, thereby lowering costs of the controller 70, which in turn reduces
costs of the vehicle lamp apparatus 110.

[00117] FIG. 7 is a diagram of an architecture of a second vehicle lamp apparatus according to
an embodiment of this application.

[00118] In some embodiments, as shown in FIG. 7, one controller 70 may be disposed inside
the first vehicle lamp 10, and the other controller 70 may be disposed inside the second vehicle
lamp 20. In some other embodiments, two controllers 70 may be disposed inside the first vehicle
lamp 10, or the two controllers 70 may be disposed inside the second vehicle lamp 20.

[00119] In some embodiments, the vehicle 100 includes a perception module 60. In this case,
the perception module 60 and the vehicle lamp apparatus 110 are two mutually independent
modules. In other words, the perception module 60 is disposed outside the vehicle lamp apparatus
110. However, in some other embodiments, the perception module 60 may alternatively be
integrated into the vehicle lamp apparatus 110. Specifically, at least one of the first vehicle lamp
10 and the second vehicle lamp 20 may further include the perception module 60.

[00120] In some implementations, as shown in FIG. 7, the first vehicle lamp 10 may include
the perception module 60. In some other implementations, the second vehicle lamp 20 may include
the perception module 60. In some other implementations, as shown in FIG. 8, the first vehicle
lamp 10 and the second vehicle lamp 20 each may include the perception module 60. FIG. 8 is a
diagram of an architecture of a third vehicle lamp apparatus according to an embodiment of this
application.

[00121] In the foregoing content, the projection module 40 does not have a control function,
and the controller 70 controls the projection module 40 to emit an imaging light beam. However,
the projection module 40 may alternatively have a control function.

[00122] FIG. 9 is a diagram of an architecture of another projection module according to an

embodiment of this application.
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[00123] A difference between FIG. 9 and FIG. 5 lies in that the projection module 40 may
include a control unit 41, the control unit 41 is configured to be electrically connected to the
controller 70, and the control unit 41 and the controller 70 are configured to control the projection
module 40 to emit an imaging light beam. In other words, the control unit 41 has some control
functions, and the controller 70 has some other control functions. In this way, the projection
module 40 has some control functions, and an integration degree of the projection module 40 can
be further improved.

[00124] In some embodiments, the control unit 41 and the controller 70 may control, based on
the perceptual Information output by the perception module 60, the projection module 40 to emit
a projection light beam. The perception module 60 may be electrically connected to the control
unit 41 and the controller 70 separately, or the perception module 60 may be electrically connected
to the control unit 41 or the controller 70.

[00125] Insome other embodiments, the control unit 41 and the controller 70 may alternatively
control, based on a control instruction output by an in-vehicle infotainment of the vehicle 100, the
projection module 40 to emit an imaging light beam.

[00126] It should be noted that, in addition to that the controller 70 and the control unit 41
jointly control the projection module 40 to emit the imaging light beam, in some embodiments,
the control unit 41 may alternatively be connected to the perception module 60 electrically, and
the control unit 41 may alternatively be configured to control, based on the perceptual Information
output by the perception module 60, the projection module 40 to emit the imaging light beam. In
other words, the projection module 40 has a complete control function, and can control, based on
the perceptual Information, the projection module 40 to emit light. In some other embodiments,
the control unit 41 may alternatively control, based on a control instruction output by an in-vehicle
infotainment of the vehicle 100, the projection module 40 to emit an imaging light beam.

[00127] In the foregoing content, high beam illumination may be performed through the
illumination module 30 and/or the companion module 50, in other words, a high beam function is
integrated into the illumination module 30 and/or the companion module 50. However, a high
beam module 80 independent of the illumination module 30 and the companion module 50 may
also be disposed in the vehicle lamp apparatus 110. In other words, the illumination module 30
and the companion module 50 do not have a high beam function.

[00128] FIG. 10 is a diagram of an architecture of a fourth vehicle lamp apparatus according to
an embodiment of this application.

[00129] A difference between FIG. 10 and FIG. 3 lies in that a quantity of working modes of
the companion module 50 is different, and the first vehicle lamp 10 and the second vehicle lamp

20 each further include a high beam module 80. The high beam module 80 in the first vehicle lamp
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10 and the high beam module 80 in the second vehicle lamp 20 are symmetrically disposed, and
the high beam module 80 is configured to implement high beam illumination, and may provide
long-distance illumination in an environment with a poor field of view (for example, a night
environment or a dim environment), to increase a driving field of view.

[00130] Insome embodiments, when the high beam module 80 may be configured to implement
adaptive driving beam illumination, based on a position of and a distance to an oncoming vehicle,
an illumination range of the high beam module 80 may be automatically adjusted, and a light
illumination instruction in an area of the oncoming vehicle may be disabled or dimmed, to reduce
glare from the oncoming vehicle and meet a field of view requirement of a driver to a maximum
extent. In some other embodiments, the high beam module 80 may alternatively be configured to
implement non-adaptive driving beam illumination, in other words, the high beam module 80 is
configured to implement common high beam illumination.

[00131] Insome embodiments, when the companion module 50 has a high beam auxiliary mode,
in a process in which the high beam module 80 performs high beam illumination, the companion
module 50 emits light, so that high beam enhanced illumination can be implemented. This helps
further improve driving safety.

[00132] In the descriptions of embodiments of this application, it should be noted that, unless
otherwise clearly specified and limited, the term "mounting”, “connection to", or "connection”
should be understood in a broad sense, for example, may be fastening, or may be an indirect
connection through an intermediate medium, or may be an internal communication between two
elements or an interaction relationship between two elements. A person of ordinary skill in the art
may understand specific meanings of the foregoing terms in embodiments of this application based
on specific cases.

[00133] In embodiments of this application, it is implied that an apparatus or element in
question needs to have a particular orientation, or needs to be constructed and operated in a
particular orientation, and therefore cannot be construed as a limitation on embodiments of this
application. In the description of embodiments of this application, unless otherwise exactly and
specifically ruled, "a plurality of" means two or more than two.

[00134] In the specification, claims, and accompanying drawings of embodiments of this
application, the terms "first", "second”, "third", "fourth”, and so on (if existent) are intended to
distinguish between similar objects but do not necessarily indicate a specific order or sequence. It
may be understood that the data used in such a way is interchangeable in proper circumstances, so
that embodiments of this application described herein can be implemented in other sequences than
the sequence illustrated or described herein. In addition, the terms "include™” and "have™ and any

other variants are intended to cover the non-exclusive inclusion. For example, a process, method,
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system, product, or device that includes a list of steps or units is not necessarily limited to those
expressly listed steps or units, but may include other steps or units not expressly listed or inherent
to such a process, method, product, or device.

[00135] The term "a plurality of" in this specification refers to two or more. The term "and/or"
in this specification describes only an association relationship for describing associated objects
and represents that three relationships may exist. For example, A and/or B may represent the
following three cases: Only A exists, both A and B exist, and only B exists. In addition, a character
"I" in this specification usually indicates an "or" relationship between associated objects, and a
character "/" in a formula usually indicates a "divisible"” relationship between associated objects.
[00136] It may be understood that various numbers in embodiments of this application are
merely used for differentiation for ease of description, and are not used to limit the scope of
embodiments of this application.

[00137] It should be understood that sequence numbers of the foregoing processes do not mean
execution sequences in embodiments of this application. The execution sequences of the processes
should be determined based on functions and internal logic of the processes, and should not be

construed as any limitation on the implementation processes of embodiments of this application.
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CLAIMS

1. Avehicle lamp apparatus, comprising a first vehicle lamp and a second vehicle lamp, wherein
the first vehicle lamp and the second vehicle lamp are disposed on a same vehicle;

the first vehicle lamp comprises an illumination module and a projection module, and the
second vehicle lamp comprises an illumination module and a companion module;

the illumination module in the first vehicle lamp and the illumination module in the second
vehicle lamp are symmetrically disposed, and the illumination module is configured to emit a first
illumination light beam; and

the projection module and the companion module are symmetrically disposed, the projection
module is configured to emit an imaging light beam that forms an image, and the companion
module is configured to emit a second illumination light beam.

2. The vehicle lamp apparatus according to claim 1, wherein the illumination module
comprises a low beam mode, and when the illumination module is in the low beam mode, the first
illumination light beam is used to implement low beam illumination.

3. The vehicle lamp apparatus according to claim 2, wherein the illumination module further
comprises a first high beam mode, and when the illumination module is in the first high beam
mode, the first illumination light beam is used to implement high beam illumination.

4. The vehicle lamp apparatus according to claim 3, wherein when the illumination module
is in the first high beam mode, the first illumination light beam is used to implement adaptive
driving beam illumination.

5. The vehicle lamp apparatus according to claim 1 or 2, wherein the first vehicle lamp and
the second vehicle lamp each further comprise a high beam module, the high beam module in the
first vehicle lamp and the high beam module in the second vehicle lamp are symmetrically
disposed, and the high beam module is configured to implement high beam illumination.

6. The vehicle lamp apparatus according to claim 5, wherein the high beam module is
configured to implement adaptive driving beam illumination.

7. The vehicle lamp apparatus according to claim 1 or 2, wherein the companion module
further comprises a second high beam mode, and when the companion module is in the second
high beam mode, the second illumination light beam is used to implement high beam illumination.

8. The vehicle lamp apparatus according to claim 7, wherein when the companion module is
in the second high beam mode, the second illumination light beam is used to implement adaptive
driving beam illumination.

9. The vehicle lamp apparatus according to any one of claims 1 to 4, wherein the companion

module comprises a low beam auxiliary mode, and when the companion module is in the low beam
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auxiliary mode, the second illumination light beam is used to implement low beam auxiliary
illumination.

10. The vehicle lamp apparatus according to any one of claims 1 to 4, wherein the companion
module comprises a high beam auxiliary mode, and when the companion module is in the high
beam auxiliary mode, the second illumination light beam is used to implement high beam auxiliary
illumination.

11. The vehicle lamp apparatus according to any one of claims 1 to 4, wherein the companion
module comprises a flicker mode, and when the companion module is in the flicker mode, the
companion module emits the second illumination light beam at intervals a plurality of times in one
period.

12. The vehicle lamp apparatus according to any one of claims 1 to 4, wherein the companion
module comprises a blind spot compensation mode, and when the companion module is in the
blind spot compensation mode, the second illumination light beam is used to implement blind spot
illumination.

13. The vehicle lamp apparatus according to any one of claims 1 to 4, wherein the vehicle
lamp apparatus further comprises a controller, and the controller is electrically connected to the
projection module and the companion module separately; and

the controller is configured to control the projection module to emit the imaging light beam,
and/or the controller is configured to control the companion module to emit the second
illumination light beam.

14. The vehicle lamp apparatus according to any one of claims 1 to 4, wherein the vehicle
lamp apparatus further comprises a controller, and the controller is electrically connected to the
projection module and the companion module separately; and

the controller is configured to control, based on perceptual information output by a perception
module, the projection module to emit the imaging light beam, and/or the controller is configured
to control, based on the perceptual information output by the perception module, the companion
module to emit the second illumination light beam.

15. The vehicle lamp apparatus according to claim 14, wherein at least one of the first vehicle
lamp and the second vehicle lamp further comprises the perception module, and the perception
module is electrically connected to the controller.

16. The vehicle lamp apparatus according to claim 14, wherein the vehicle lamp apparatus
comprises two controllers, one of the controllers is configured to control, based on the perceptual
information output by the perception module, the projection module to emit the imaging light beam,
and the other controller is configured to control, based on the perceptual information output by the

perception module, the companion module to emit the second illumination light beam.
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17. The vehicle lamp apparatus according to any one of claims 1 to 4, wherein the projection
module comprises a projection mode and an illumination mode;

when the projection module is in the projection mode, the projection module emits the
imaging light beam; and

when the projection module is in the illumination mode, the projection module emits a third
illumination light beam, wherein the third illumination light beam is used to implement auxiliary
illumination.

18. The vehicle lamp apparatus according to any one of claims 1 to 4, wherein the vehicle
lamp apparatus comprises a first mode, a second mode, a third mode, a fourth mode, a fifth mode,
a sixth mode, and a seventh mode; and

when the vehicle lamp apparatus is in the first mode, the projection module emits the imaging
light beam; when the vehicle lamp apparatus is in the second mode, the illumination module emits
the first illumination light beam; when the vehicle lamp apparatus is in the third mode, the
companion module emits the second illumination light beam; when the vehicle lamp apparatus is
in the fourth mode, the projection module emits the imaging light beam, and the illumination
module emits the first illumination light beam; when the vehicle lamp apparatus is in the fifth
mode, the illumination module emits the first illumination light beam, and the companion module
emits the second illumination light beam; when the vehicle lamp apparatus is in the sixth mode,
the projection module emits the imaging light beam, the illumination module emits the first
illumination light beam, and the companion module emits the second illumination light beam; and
when the vehicle lamp apparatus is in the seventh mode, the projection module emits the imaging
light beam, and the companion module emits the second illumination light beam.

19. A projection module, wherein the projection module is disposed in a first vehicle lamp,
the first vehicle lamp further comprises an illumination module, the illumination module in the
first vehicle lamp and an illumination module in a second vehicle lamp are symmetrically disposed,
the illumination module is configured to emit a first illumination light beam, and the first vehicle
lamp and the second vehicle lamp are disposed on a same vehicle; and

the second vehicle lamp comprises a companion module; and the projection module and the
companion module are symmetrically disposed, the projection module is configured to emit an
imaging light beam that forms an image, and the companion module is configured to emit a second
illumination light beam.

20. The projection module according to claim 19, wherein the projection module comprises
a projection mode and an illumination mode;

when the projection module is in the projection mode, the projection module emits the

imaging light beam; and
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when the projection module is in the illumination mode, the projection module emits a third
illumination light beam, wherein the third illumination light beam is used to implement auxiliary
illumination.

21. The projection module according to claim 19, wherein the projection module comprises
a control unit, the control unit is configured to be electrically connected to a controller, and the
control unit and the controller are configured to control the projection module to emit the imaging
light beam.

22. The projection module according to claim 19, wherein the projection module comprises
a control unit, and the control unit is configured to control, based on perceptual information, the
projection module to emit the imaging light beam.

23. The projection module according to any one of claims 19 to 22, wherein the illumination
module comprises a low beam mode, and when the illumination module is in the low beam mode,
the first illumination light beam is used to implement low beam illumination.

24. The projection module according to any one of claims 19 to 22, wherein the illumination
module further comprises a first high beam mode, and when the illumination module is in the first
high beam mode, the first illumination light beam is used to implement high beam illumination.

25. The projection module according to any one of claims 19 to 22, wherein the companion
module further comprises a second high beam mode, and when the companion module is in the
second high beam mode, the second illumination light beam is used to implement high beam
illumination.

26. The projection module according to any one of claims 19 to 22, wherein the companion
module comprises a low beam auxiliary mode, and when the companion module is in the low beam
auxiliary mode, the second illumination light beam is used to implement low beam auxiliary
illumination.

27. The projection module according to any one of claims 19 to 22, wherein the companion
module comprises a high beam auxiliary mode, and when the companion module is in the high
beam auxiliary mode, the second illumination light beam is used to implement high beam auxiliary
illumination.

28. A vehicle, comprising a vehicle body and the vehicle lamp apparatus according to any
one of claims 1 to 18, wherein the vehicle lamp apparatus is mounted on the vehicle body.

29. The vehicle according to claim 28, wherein the vehicle lamp apparatus comprises a first
vehicle lamp and a second vehicle lamp, the first vehicle lamp is mounted on the left front of the
vehicle body, the second vehicle lamp is mounted on the right front of the vehicle body, and the

first vehicle lamp and the second vehicle lamp are symmetrically disposed.
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