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(567)  Alaser radar system and a mobile platform are
provided, and relate to the field of photoelectric device
technologies, to resolve a technical problem of a complex
structure, difficult manufacturing, and difficult coupling
and calibration of a conventional laser radar system (02,
20). The laser radar system (02, 20) includes a laser
(021), a detector (022), and an optical component (10).
The laser (021) is configured to generate an emitted
beam, the detector (022) is configured to receive a re-
flected beam, and the optical component (10) includes
an emitted-beam processing part (11) and a reflect-
ed-beam processing part (12). The emitted-beam
processing part (11) is configured to bend the emitted
beam and emit the emitted beam to an irradiated object
(03, 30), and the reflected-beam processing part (12) is
configured to focus the reflected beam reflected by the
irradiated object (03, 30) and emit the reflected beam to
the detector (022). The laser radar system (02) has a
simple and compact structure, and is easy to implement
a lightweight and miniaturized design and easy to man-
ufacture, so that a manufacturing process can be simpli-
fied, mass production can be facilitated, and coupling
and calibration difficulty can be reduced.
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Description
TECHNICAL FIELD

[0001] This application relates to the field of photoe-
lectric device technologies, and in particular, to a laser
radar system, and a mobile platform.

BACKGROUND

[0002] With advancement of science and technology,
an application scope of a laser radar system is effectively
increased. For example, with continuous development
of autonomous driving technologies, the laser radar sys-
tem starts to be widely applied to vehicles, to effectively
detect, identify, and classify a road condition, helping im-
prove an autonomous driving function of the vehicle. As
requirements for vehicle autonomous driving become in-
creasingly high, the laser radar system needs to have
performance of higher resolution (for example, greater
than 100 lines), a larger field of view (for example, greater
than 120°), and a longer detection distance (for example,
greater than 200 m). Beyond that, it is also expected that
the laser radar system can be miniaturized and integrat-
ed.

[0003] Alaserradar system usually includes an optical
system component, configured to process (for example,
collimate and bend) a laser light ray. However, a conven-
tional optical system component has a complex structure
and a large quantity of components. As a result, minia-
turization and integration of the laser radar system is af-
fected.

SUMMARY

[0004] This application provides a laser radar system
that is highly integrated and easy to manufacture and
install, and a mobile platform.

[0005] In an implementation provided in this applica-
tion, a laser radar system includes a laser, a detector,
and an optical component. Thelaseris configured to gen-
erate an emitted beam, and the detector is configured to
receive a reflected beam. The optical component is con-
figured to process the emitted beam generated by the
laser and then emit the processed emitted beam to an
irradiated object, and is further configured to process a
reflected beam reflected by the irradiated object and then
emit the processed reflected beam to the detector. Spe-
cifically, the optical component has an emitted-beam
processing part and a reflected-beam processing part.
The emitted-beam processing part is configured to bend
the emitted beam generated by the laser and then emit
the emitted beam to the irradiated object, and the reflect-
ed-beam processing part is configured to focus the re-
flected beam reflected by the irradiated object and then
emit the reflected beam to the detector. The reflected
beam is formed after the emitted beam generated by the
laser is reflected by the irradiated object. It may be un-
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derstood that the irradiated object may be an entity such
as a building, an animal, or a plant. Specifically, the emit-
ted-beam processing part may be configured to receive
the emitted beam generated by the laser, and bend the
emitted beam, to change an optical path of the beam (in
some implementations, the emitted-beam processing
part may also perform processes such as focusing and
shaping the emitted beam). After passing through the
emitted-beam processing part, the emitted beam is di-
rected toward the irradiated object. The reflected-beam
processing part is configured to receive the reflected
beam reflected by the irradiated object, and focus the
reflected beam, so that the beam can be well projected
onto the detector. In this process, the emitted-beam
processing part bends the emitted beam, to separate the
emitted beam and the reflected beam that pass through
the optical component, so that the laser and the detector
can be placed at different locations, to prevent mutual
influence (for example, location interference and mutual
blocking) between the laser and the detector.

[0006] In an implementation provided in this applica-
tion, the emitted-beam processing part and the reflected-
beam processing part in the optical component are fas-
tened as a whole, so that a quantity of required brackets
canbereduced, and a miniaturized and integrated design
of the optical component can be implemented.

[0007] Forexample,inanactual application, the optical
component usually needs to be installed in the laser radar
system by using a bracket. Because the emitted-beam
processing part and the reflected-beam processing part
are fastened as an integrated structure, the optical com-
ponent may be fixedly installed in the laser radar system
by using one bracket. In addition, complex and difficult
coupling and calibration operations are simplified. In a
specificimplementation, there are various specific forms
in which the emitted-beam processing part and the re-
flected-beam processing part are fastened as a whole.
For example, the emitted-beam processing part and the
reflected-beam processing part may be optical compo-
nents independent of each other, and the emitted-beam
processing part and the reflected-beam processing part
may be bonded by using an optical adhesive material
such as Canada balsam, fir resin adhesive, epoxy adhe-
sive, or polyurethane adhesive. In addition, the emitted-
beam processing part and the reflected-beam process-
ing part may alternatively be an integrated structure. In
other words, the emitted-beam processing part and the
reflected-beam processing part may be manufactured in-
to an integrally-formed structure by using a process such
as injection molding.

[0008] In a specificimplementation, the emitted-beam
processing part may include a first incident surface, a
reflective surface, and a firstemergent surface. The emit-
ted beam is directed toward the irradiated object after
passing through the first incident surface, the reflective
surface, and the first emergent surface. Specifically, the
reflective surface may bend the emitted beam to change
a path of the emitted beam. When the first incident sur-
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face and the first emergent surface are of a non-planar
structure (for example, a convex surface or a concave
surface), a focal length of the emitted beam may be ad-
justed, so that the emitted beam can be processed into
parallel light.

[0009] In an actual application, to enable the emitted
beam that passes through the first incident surface to be
efficiently emitted from the first emergent surface after
being bent by the reflective surface, a main optical axis
of the first incident surface and a main optical axis of the
first emergent surface are symmetrically disposed with
respect to a main optical axis of the reflective surface.
[0010] For example, when the first incident surface,
the reflective surface, and the first emergent surface are
ofaplanar structure, anincluded angle between the main
optical axis of the first incident surface (which may also
be understood as a normal of the first incident surface)
and the main optical axis of the reflective surface (which
may also be understood as a normal of the reflective
surface) may be 30°,45°,60°, or the like, and an included
angle between the first emergent surface (which may al-
so be understood as a normal of the first emergent sur-
face) and the reflective surface (which may also be un-
derstood as the normal of the reflective surface) may be
30°, 45°, 60°, or the like.

[0011] Inaddition,toensure thatthe emitted beam bent
by the reflective surface can be efficiently emitted from
the first emergent surface, a projection of the reflective
surface on the first emergent surface is located inside
the first emergent surface, that is, a projected profile of
the reflective surface on the first emergent surface is
smaller than or as large as a contour of the first emergent
surface.

[0012] On the other side, to enable the reflected-beam
processing part to effectively process the reflected beam,
the lightreceiving and processing part may include a sec-
ond incident surface and a second emergent surface,
and the reflected beam is directed toward the detector
after passing through the second incident surface and
the second emergent surface.

[0013] In a specific implementation, the second inci-
dent surface may be of a planar structure, or may be of
a convex or concave surface structure. Correspondingly,
the second emergent surface may be of a planar struc-
ture, or may be of a convex or concave surface structure.
[0014] In a specific application, in order that an emitted
beam that passes through the optical component is ef-
fectively directed toward the irradiated object, and further
a reflected beam reflected by the irradiated object can
be effectively received, the first emergent surface and
the second incident surface have a same orientation. It
may also be understood that both the first emergent sur-
face and the second incident surface face the irradiated
object, so that an emitted beam emitted from the first
emergent surface can be effectively irradiated on the ir-
radiated object, and a reflected beam reflected by the
irradiated object can be effectively received by the sec-
ond incident surface.
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[0015] In some implementations, the first emergent
surface, the second incident surface, and the second
emergent surface may have various relative positions.
[0016] For example, in an implementation provided in
this application, main optical axes of the first emergent
surface, the second incident surface, and the second
emergent surface coincide.

[0017] In a specific implementation, because the first
emergent surface and the second incident surface have
the same orientation, to prevent the first emergent sur-
face and the second incident surface from affecting each
other, a projection of the first emergent surface on the
second incident surface may be located on the second
incident surface. For example, the first emergent surface,
the second incident surface, and the second emergent
surface may be located on a same convex lens. The sec-
ond emergent surface may be located on an upper sur-
face of the convex lens, and the first emergent surface
and the second incident surface may be located on a
lower surface of the convex lens. Specifically, a middle
part of the lower surface of the convex lens may be used
as the first emergent surface, and another part of the
lower surface of the convex lens may be used as the
second incident surface.

[0018] In a specific implementation, the reflective sur-
face may have various shapes. For example, the reflec-
tive surface may be of a structure such as a plane, a
cylindrical surface, a spherical surface, or the like. In
some specific implementations, when the reflective sur-
face is of a non-planar structure, the reflective surface
can not only implement a reflection function, but also can
shape a beam. Specifically, when the reflective surface
is of a concave surface structure, the reflective surface
can not only reflect a beam, but also can focus a beam.
[0019] In some specific implementations, to increase
reflection efficiency of the reflective surface, a high-re-
flective coating may be disposed on the reflective sur-
face. In addition, in some implementations, to reduce
blocking of a beam by the reflective surface, a polarizing
coating may be disposed on the reflective surface, so
that polarized light can be selectively blocked or trans-
mitted, and a beam can also be efficiently reflected.
[0020] In a specific implementation, there may be var-
ious structure types of the emitted-beam processing part.
For example, the emitted-beam processing part may be
a columnar structure with an oblique surface at one end.
The oblique surface may be used as the reflective sur-
face, apart of an outer circumferential surface of the emit-
ted-beam processing part may be used as the first inci-
dent surface, and an end surface opposite to the oblique
surface may be used as the first emergent surface.
[0021] Insome specificimplementations, there may be
a plurality of types of a structure of the first incident sur-
face. For example, the first incident surface may be of a
structure such as a plane, a cylindrical surface, a spher-
ical surface, or the like. Alternatively, it may be under-
stood that the first incident surface may be a planar struc-
ture, a concave surface structure, or a convex surface
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structure. When the first incident surface is of a concave
surface structure or a convex surface structure, the first
incident surface may also shape the emitted beam. For
example, when the first incident surface is of a convex
surface structure, the first incident surface may focus the
emitted beam; or when the first incident surface is of a
concave surface structure, the first incident surface may
diverge the emitted beam.

[0022] In addition, in some specific implementations,
to improve light transmission efficiency of the emitted-
beam processing part, an antireflective coating may be
disposed on the first incident surface or the firstemergent
surface.

[0023] Correspondingly, to improve light transmission
efficiency of the reflected-beam processing part, antire-
flective coatings may also be disposed on the second
incident surface and the second emergent surface of the
reflected-beam processing part.

[0024] In actual application, the reflected-beam
processing part may be configured to shape the reflected
beam reflected by the irradiated object, to effectively
project the reflected beam onto the detector. In some
cases, the reflected-beam processing part may also
shape the emitted beam generated by the laser.

[0025] Forexample,apartthatisofthe secondincident
surface in the reflected-beam processing part and that
corresponds to the reflective surface in the emitted-beam
processing part may also shape the emitted beam gen-
erated by the laser. It may also be understood that the
first emergent surface and the second incident surface
may be integrated. Specifically, a projection of the reflec-
tive surface of the emitted-beam processing part on the
reflected-beam processing part is located inside the sec-
ond incident surface. After being reflected by the reflec-
tive surface, the emitted beam may pass through the sec-
ond incident surface, so that the second incident surface
can shape the emitted beam.

[0026] In some specific implementations, the emitted-
beam processing part may be two independent optical
components, or may be an integrally-formed structure.
[0027] For example, in an implementation provided in
this application, the emitted-beam processing part in the
optical component may include a reflecting part and a
collimating part that are independent of each other, and
further include a collimating lens. The collimating lens
has a collimating surface configured to shape a beam
generated by a laser. In a specific implementation, the
collimating surface may be a concave surface structure
or a convex surface structure. Specifically, when the col-
limating surface is of a convex surface structure, a beam
may be focused; or when the collimating surface is of a
concave surface structure, a beam may be diverged.
[0028] In a specific implementation, the collimating
surface may be set to a structure such as a plane, a
convex surface, or a concave surface based on different
requirements.

[0029] In addition, the collimating lens, and an emitting
lens and a receiving lens may be fastened as an inte-
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grated structure.

[0030] Specifically, in some specific implementations,
the emitting lens, the receiving lens, and the collimating
lens may be optical components independent of each
other, and may be fastened as a whole in a manner such
as bonding.

[0031] Forexample, the emitting lens and the collimat-
ing lens may be of an integrated structure, that is, the
emitting lens and the collimating lens may be integrally
formed by using a process such as injection molding, to
effectively simplify a manufacturing process.

[0032] For example, the receiving lens and the colli-
mating lens may be of an integrated structure, that is, the
receiving lens and the collimating lens may be integrally
formed by using a process such as injection molding, to
effectively simplify a manufacturing process.

[0033] In addition, in some specific implementations,
the emitting lens, the receiving lens, and the collimating
lens may be of anintegrated structure, thatis, the emitting
lens, the receiving lens, and the collimating lens may be
integrally formed by using a process such as injection
molding, to effectively simplify a manufacturing process.
[0034] In an actual application, the foregoing optical
component may be widely applied to devices that need
to shape and bend an optical path.

[0035] Forexample, an embodiment of this application
further provides a laser radar system. The laser radar
system may include alaser, a detector, and the foregoing
optical component. The laser is configured to project an
emitted beam to an emitting lens, and the detector is
configured to receive a reflected beam that passes
through a receiving lens.

[0036] In some implementations, to enable the laser
radar system to have an irradiated surface with a larger
wide angle, a scanning mirror may be further disposed
in the laser radar system. The scanning mirror is located
in an optical path between the optical component and an
irradiated object. When an emitted beam and a reflected
beam are irradiated on the scanning mirror, the beam
may be reflected by the scanning mirror to change a
transmission path of light. When the scanning mirror is
continuously rotated, a projection angle of the laser radar
system may be expanded, so that an environment can
be scanned and identified extensively.

[0037] In addition, this application further provides a
mobile platform, including aninformation processing sys-
tem and any one of the foregoing laser radar systems.
The information processing system is configured to de-
termine feature information of an irradiated object based
on a reflected beam received by the detector in the laser
radar system and an emitted beam generated by the laser
in the laser radar system. The feature information in-
cludes butis not limited to information such as a distance,
a direction, a height, a speed, a posture, and even a
shape that are of the target. Specifically, the information
processing system may accurately measure a propaga-
tion time of an optical pulse generated by the laser from
being emitted to being reflected by the irradiated object
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back to the detector. Because a speed of light is known,
the propagation time may be converted into a measure-
ment of a distance, to determine a distance from the laser
radar system to the irradiated object.

[0038] The mobile platform may further include an
electronic control system coupled to the information
processing system. The electronic control systemis con-
figured to control a motion status of the mobile platform
based on the feature information that is of the irradiated
object and that is generated by the information process-
ing system.

[0039] Specifically, the electronic control system may
include a communications interface, and communicate
with the information processing system through the com-
munications interface. The electronic control system is
configured to control the motion status (such as a speed
and a motion direction) of the mobile platform based on
the feature information of the irradiated object.

BRIEF DESCRIPTION OF DRAWINGS
[0040]

FIG. 1 is a schematic diagram of an application sce-
nario of a laser radar system according to an em-
bodiment of this application;

FIG. 2 is a schematic diagram of a structure of a
laser radar system according to an embodiment of
this application;

FIG. 3 is a schematic diagram of a structure of a
laser radar system according to an embodiment of
this application;

FIG. 4 is a schematic diagram of a structure of an
optical component according to an embodiment of
this application;

FIG. 5 is a schematic diagram of a structure of an-
other optical component according to an embodi-
ment of this application;

FIG. 6 is a schematic diagram of a structure of still
another optical component according to an embod-
iment of this application;

FIG. 7 is a schematic diagram of a structure of an-
other laser radar system according to an embodi-
ment of this application;

FIG. 8 is a schematic diagram of a structure of an
optical component according to an embodiment of
this application;

FIG. 9 is a schematic diagram of an exploded struc-
ture of an optical component according to an em-
bodiment of this application;

FIG. 10 is a schematic cross-sectional diagram of a
structure of an optical component according to an
embodiment of this application;

FIG. 11 is a schematic diagram of an exploded struc-
ture of another optical component according to an
embodiment of this application;

FIG. 12 is a schematic cross-sectional diagram of a
structure of another optical component according to
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an embodiment of this application;

FIG. 13 is a schematic diagram of a structure of an-
other laser radar system according to an embodi-
ment of this application; and

FIG. 14 is a schematic diagram of a structure of a
mobile platform according to an embodiment of this
application.

DESCRIPTION OF EMBODIMENTS

[0041] To make the objectives, technical solutions, and
advantages of this application clearer, the following fur-
ther describes this application in detail with reference to
the accompanying drawings.

[0042] To facilitate understanding of a laser radar sys-
tem provided in embodiments of this application, some
application scenarios of the laser radar system are first
described below.

[0043] As shown in FIG. 1, in a vehicle (for example,
a passenger vehicle, a logistics vehicle, or a robot) field,
to enable a vehicle 01 to detect, identify, and classify a
road condition or an environment in which the vehicle 01
is located, a laser radar system 02 may be installed in
the vehicle 01. The laser radar system 02 can project a
laser beam onto a road surface or an environment, and
the laser beam is reflected after being projected onto an
object 03 (forexample, aroad, a pedestrian, or a vehicle).
The laser radar system 02 receives the reflected laser
beam to detect and identify a road condition or an envi-
ronment.

[0044] Specifically, as shown in FIG. 2, a conventional
laser radar system 02 generally includes a laser 021, a
detector 022, and a lens assembly. For ease of under-
standing, a laser beam generated by the laser 021 may
be referred to as an emitted beam (represented by a
dashed line in the figure), and a laser beam reflected by
an irradiated object 03 may be referred to as a reflected
beam (represented by a dash-dot line in the figure). To
be specific, the laser 021 is configured to generate the
emitted beam, and the detector 022 is configured to re-
ceive the reflected beam. The lens assembly may include
a reflector 023, a collimating lens 024, and a receiving
lens 025. The reflector 023 is configured to bend an emit-
ted beam generated by the laser 021. The collimating
lens 024 is configured to shape the emitted beam bent
by the reflector 023, to shape the emitted beam into a
parallel beam. The receiving lens 025 is configured to
receive the emitted beam shaped by the collimating lens
024, and transmit the received emitted beam shaped by
the collimating lens 024. When the transmitted beam is
irradiated to the irradiated object 03, a laser beam re-
flected by the irradiated object 03 (which may also be
referredto as areflected beam)is focused on the detector
022 after passing through the receiving lens 025.
[0045] However, in the conventional lens assembly,
the reflector 023, the collimating lens 024, and the re-
ceiving lens 025 are optical components independent of
each other, and do not have a connection relationship
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with each other. In addition, each optical component
needs to be fastened and installed by using an independ-
ent bracket. Consequently, a volume and a weight of the
lens assembly are large, which is not conducive to im-
plement a lightweight and miniaturized design. In addi-
tion, in an actual application, the reflector 023, the colli-
mating lens 024, and the laser 021 need to be coupled
and aligned, the receiving lens 025 and the detector 022
need to be coupled and aligned, and the reflector 023,
the collimating lens 024, and the receiving lens 025 need
to be coupled and aligned. During coupling and align-
ment, a dedicated calibration tool is required, and oper-
ations are complex and difficult, which is not conducive
to mass production and assembling.

[0046] Therefore, this application provides a laser ra-
dar system that has a simple structure and a high inte-
gration level, and is easy to manufacture, install, and cal-
ibrate, and a mobile platform. To facilitate understanding
of the laser radar system provided in embodiments of
this application, the following provides specific descrip-
tions with reference to the accompanying drawings.
[0047] Terms used in the following embodiments are
merely intended to describe specific embodiments, but
are not intended to limit this application. Terms "one",
"a", "the foregoing", "the", and "the one" of singular forms
used in this specification and the appended claims of this
application are also intended to include plural forms like
"one or more", unless otherwise specified in the context
clearly. It should be further understood that in the follow-
ing embodiments of this application, "at least one" and
"one or more" mean one, two, or more. The term "and/or"
is used to describe an association relationship between
associated objects and represents that three relation-
ships may exist. For example, A and/or B may represent
the following cases: Only A exists, both A and B exist,
and only B exists, where A and B each may be singular
or plural. The character "/" usually indicates an "or" rela-
tionship between the associated objects.

[0048] Reference to "one embodiment" or "some em-
bodiments" described in this specification or the like
means that one or more embodiments of this application
include a particular feature, structure, or characteristic
described in combination with the embodiment. There-
fore, in this specification, statements, such as "in an em-
bodiment", "in some embodiments", "in some other em-
bodiments", and "in other embodiments", that appear at
different places in this specification do not necessarily
mean reference to a same embodiment, instead, they
mean "one or more but not all of the embodiments", un-
less otherwise specifically emphasized. The terms "in-
clude", "comprise", "have", and their variants all mean
"include but is not limited to", unless otherwise specifi-
cally emphasized.

[0049] AsshowninFIG. 3, inanembodiment provided
in this application, a laser radar system 20 includes a
laser 21, a detector 22, and an optical component 10.
The laser 21 is configured to generate an emitted beam
(represented by a dashed line with an arrow in the figure),
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and the detector 22 is configured to receive a reflected
beam (represented by a dash-dot line with an arrow in
the figure). The optical component 10 is configured to
process the emitted beam generated by the laser 21 and
then emit the processed emitted beam to an irradiated
object 30, and is further configured to process a reflected
beam reflected by the irradiated object 30 and then emit
the processed reflected beam to the detector 22. Specif-
ically, the optical component 10 has an emitted-beam
processing part 11 and a reflected-beam processing part
12. The emitted-beam processing part 11 is configured
to bend the emitted beam generated by the laser 21 and
then emit the emitted beam to the irradiated object 30,
and the reflected-beam processing part 12 is configured
to focus the reflected beam reflected by the irradiated
object 30 and then emit the reflected beam to the detector
22. The reflected beam is formed after the emitted beam
generated by the laser 21 is reflected by the irradiated
object 30. It should be known that, the detector 22 is an
important component of a receiving system in the laser
radar system 20, and is configured to restore the emitted
beam reflected by the irradiated object 30 from an optical
pulse to an electrical pulse, so that an information
processing system matching the laser radar system 20
calculates a distance from the laser radar system 20 to
the irradiated object 30 based on a laser ranging princi-
ple. The detector 22 may be a photoelectric detector in
various forms, such as a photomultiplier, a semiconduc-
tor photodiode, an avalanche photodiode, and a multi-
element detector of infrared and visible light, which is not
specifically limited herein. In an embodiment provided in
this application, the emitted-beam processing part 11 and
the reflected-beam processing part 12 in the optical com-
ponent 10 are integrated, so that a quantity of required
brackets can be reduced, and a miniaturized, integrated,
and modular design of the optical component 10 and the
laser radar system 20 can be implemented.

[0050] Specifically, as shown in FIG. 4, the emitted-
beam processing part 11 may include a first incident sur-
face 111, a reflective surface 112, and a first emergent
surface 113. The emitted beam is directed toward the
irradiated object 30 after passing through the firstincident
surface 111, the reflective surface 112, and the firstemer-
gent surface 113. Specifically, the reflective surface 112
may bend the emitted beam to change a path of the emit-
ted beam. When the first incident surface 111 or the first
emergent surface 113 is of a non-planar structure (for
example, a convex surface or a concave surface), a focal
length of the emitted beam may be adjusted, so that the
emitted beam can be processed into parallel light.
[0051] In an actual application, to enable the emitted
beam that passes through the first incident surface 111
to be efficiently emitted from the first emergent surface
113 after being bent by the reflective surface 112, a main
optical axis of the first incident surface 111 and a main
optical axis of the first emergent surface 113 are sym-
metrically disposed with respect to a main optical axis of
the reflective surface 112.
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[0052] For example, when the first incident surface
111, the reflective surface 112, and the first emergent
surface 113 are of a planar structure, an included angle
between the main optical axis of the first incident surface
111 (which may also be understood as a normal of the
firstincident surface 111) and the main optical axis of the
reflective surface 112 (which may also be understood as
a normal of the reflective surface 112) may be 30°, 45°,
60°, or the like, and an included angle between the first
emergent surface 113 (which may also be understood
as a normal of the first emergent surface 113) and the
reflective surface 112 (which may also be understood as
the normal of the reflective surface) may be 30°, 45°, 60°,
or the like.

[0053] Inaddition,toensure thatthe emitted beam bent
by the reflective surface 112 can be efficiently emitted
from the first emergent surface 113, a projection of the
reflective surface 112 on the first emergent surface 113
is located inside the first emergent surface 113, that is,
a projected contour of the reflective surface 112 on the
first emergent surface 113 is not larger than a contour of
the first emergent surface 113.

[0054] On the other side, as shown FIG. 3 and FIG. 4,
to enable the reflected-beam processing part 12 to ef-
fectively process the reflected beam, the received-beam
processing part 12 may include a second incident surface
121 and a second emergent surface 122, and the reflect-
ed beam is directed toward the detector 22 after passing
through the second incident surface 121 and the second
emergent surface 122.

[0055] In a specific implementation, the second inci-
dent surface 121 may be of a planar structure, or may
be of a convex or concave surface structure. Correspond-
ingly, the second emergent surface 122 may be of a pla-
nar structure, or may be of a convex or concave structure.
[0056] In a specific application, in order that an emitted
beam that passes through the optical component 10 can
be effectively directed toward the irradiated object 30,
and further a reflected beam reflected by the irradiated
object 30 can be effectively received, the first emergent
surface 113 and the second incident surface 121 have a
same orientation. It may also be understood that both
the first emergent surface 113 and the second incident
surface 121 face the irradiated object 30, so that an emit-
ted beam emitted from the first emergent surface 113
can be effectively irradiated on the irradiated object 30,
and a reflected beam reflected by the irradiated object
30 can be effectively received by the second incident
surface 121.

[0057] In some implementations, the first emergent
surface 113, the second incident surface 121, and the
second emergent surface 122 may have various relative
positions.

[0058] For example, as shown in FIG. 4, in an imple-
mentation provided in this application, main optical axes
of the first emergent surface 113, the second incident
surface 121, and the second emergent surface 122 co-
incide.
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[0059] In a specific implementation, because the first
emergent surface 113 and the second incident surface
121 have the same orientation, to prevent the first emer-
gent surface 113 and the second incident surface 121
from affecting each other, a projection of the first emer-
gentsurface 113 on the second incident surface 121 may
be located inside the second incident surface 121, and
a projected contour of the first emergent surface 113 on
the second incident surface 121 is smaller than a contour
of the second incident surface 121.

[0060] For example, the first emergent surface 113,
the second incident surface 121, and the second emer-
gent surface 122 may be located on a same convex lens
120. The second emergent surface 122 may be located
on an upper surface of the convex lens 120, and the first
emergent surface 113 and the second incident surface
121 may be located on a lower surface of the convex
lens 120. Specifically, a middle part of the lower surface
of the convex lens 120 may be used as the first emergent
surface 113, and another part of the lower surface of the
convex lens 120 may be used as the second incident
surface 121.

[0061] In a specificimplementation, an included angle
between the main optical axis of the reflective surface
112 and the main optical axis of the first emergent surface
113 may be various. For example, the included angle
between the main optical axis of the reflective surface
112 and the main optical axis of the first emergent surface
113 may be between 0° and 90°, for example, 30°, 45°,
or 60°. In some specific implementations, the included
angle between the main optical axis of the reflective sur-
face 112 and the main optical axis of the first emergent
surface 113 may be properly selected and adjusted
based on a relative position of the laser 21 and the de-
tector 22.

[0062] In addition, the reflective surface 112 may also
have various shapes. For example, the reflective surface
112 may be a plane, a cylindrical surface, a spherical
surface, or the like. Specifically, when the reflective sur-
face 112 is of a non-planar structure such as a convex
surface or a concave surface, the reflective surface 112
may also shape the emitted beam. As shown in FIG. 5,
in an embodiment provided in this application, the reflec-
tive surface 112 is of a concave surface structure, so that
the reflective surface 112 can focus an emitted beam. It
may be understood that, in another implementation,
when the reflective surface 112 is a convex surface, the
reflective surface 112 may diverge an emitted beam. In
a specific implementation, the reflective surface 112 may
be set to a structure such as a plane, a convex surface,
or a concave surface based on different requirements.
[0063] In addition, to improve reflective efficiency of
the reflective surface 112, as shown in FIG. 6, in an em-
bodiment provided in this application, a high-reflective
coating 40 may be disposed on a back surface of the
reflective surface 112, to improve reflective efficiency of
the reflective surface 112.

[0064] Alternatively, in some specificimplementations,
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as shown in FIG. 7, a polarizing coating 41 may be dis-
posed on a back surface of the reflective surface 112.
Transmission efficiency of a reflected beam may be im-
proved by disposing the polarizing coating 41. Specifi-
cally, as shown in FIG. 7, after reflected beams are re-
flected from the irradiated object 30 to the optical com-
ponent 10, some reflected beams are directly projected
onto the detector 22 after passing through the second
incident surface 121 and the second emergent surface
122, and the other beams may be projected onto the
detector 22 after passing through the first emergent sur-
face 113 and the reflective surface 112, to improve trans-
mission efficiency of the reflected beams. In a specific
implementation, the polarizing coating 41 may be at-
tached to the back surface of the reflective surface 112.
Alternatively, a polarization beam splitter (polarization
beam splitter, PBS) may be used as the emitted-beam
processing part 11. Specifically, the polarization beam
splitter is a cube structure formed through gluing after a
multi-layer coating structure is plated on an inclined sur-
face of a right-angle prism. The inclined surface may be
used as the reflective surface 112, the multi-layer coating
structure may be used as the polarizing coating 41.
[0065] In addition, to increase transmission efficiency
of the emitted beam, as shown in FIG. 8, in an embodi-
ment provided in this application, antireflective coatings
42 may be disposed on the firstincident surface 111 and
the first emergent surface 113 of the emitted-beam
processing part 11. Correspondingly, to increase trans-
mission efficiency of the reflected beam, antireflective
coatings 42 may also be disposed on the second incident
surface 121 and the second emergent surface 122 of the
reflected-beam processing part 12.

[0066] To reduce space occupation of the optical com-
ponent 10 and a quantity of required brackets, in an em-
bodiment provided in this application, the emitted-beam
processing part 11 and the reflected-beam processing
part 12 may be fastened as an integrated structure. In a
specific implementation, the emitted-beam processing
part 11 and the reflected-beam processing part 12 may
be fastened as an integrated structure in a plurality of
manners.

[0067] Forexample, as shown in FIG. 9, in an embod-
iment provided in this application, the emitted-beam
processing part 11 and the reflected-beam processing
part 12 are two optical components independent of each
other, and the emitted-beam processing part 11 and the
reflected-beam processing part 12 may be fastened as
an integrated structure in a bonding manner. For exam-
ple, the emitted-beam processing part 11 and the reflect-
ed-beam processing part 12 may be bonded by using an
optical adhesive material such as Canada balsam, firres-
in adhesive, epoxy adhesive, or polyurethane adhesive.
[0068] Specifically, as shown in FIG. 10, the reflected-
beam processing part 12 is constructed as a convexlens,
a through hole 123 is provided at the main optical axis
of the reflected-beam processing part 12, an upper sur-
face of the reflected-beam processing part 12 may be
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used as the second emergent surface 122, and a lower
surface of the reflected-beam processing part 12 may be
used as the second incident surface 121. The emitted-
beam processing part 11 is constructed into a cylindrical
structure, an upper end surface of the emitted-beam
processing part 11 is an oblique surface, a back of the
oblique surface may be used as the reflective surface
112, alower end surface of the emitted-beam processing
part 11 may be used as the first emergent surface 113,
and a part of an outer circumferential surface of the emit-
ted-beam processing part 11 may be used as the first
incident surface 111.

[0069] As shown FIG. 10, when the optical component
10 is fastened as a whole, the emitted-beam processing
part 11 may be inserted into the through hole of the re-
flected-beam processing part 12, and the optical adhe-
sive material may be filled between the outer circumfer-
ential surface of the emitted-beam processing part 11
and an inner wall of the through hole 123, so that the
emitted-beam processing part 11 is fixedly connected to
the received-beam processing part 12.

[0070] It may be understood that the emitted-beam
processing part 11 and the received-beam processing
part 12 may also be manufactured into an integrated
structure by using a process such as injection molding.
[0071] In addition, in some implementations, the emit-
ted-beam processing part 11 may alternatively include
two optical components that are independent of each oth-
er.

[0072] For example, as shown in FIG. 11, in an em-
bodiment provided in this application, an emitted-beam
processing part 11 includes a reflecting part 114 and a
collimating part 115. Specifically, the reflecting part 114
is constructed as a triangular block, and the collimating
part 115 is constructed as a cylindrical structure. An ob-
lique surface of the reflecting part 114 may be used as
areflective surface 112, one right-angle surface opposite
to the reflective surface 112 may be used as a first inci-
dent surface 111, and the other right-angle surface op-
posite to the reflective surface 112 may be used as a first
mounting surface 1141. An upper end surface of the col-
limating part 115 may be used as a second mounting
surface 1151 for engaging with the first mounting surface
1141, and a lower end surface of the collimating part may
be used as a first emergent surface 113.

[0073] As shown in FIG. 12, when an optical compo-
nent 10 is fastened as a whole, the collimating part 115
may be inserted into a through hole 123 of a received-
beam processing part 12, and an optical adhesive ma-
terial may be filled between an outer circumferential sur-
face of the collimating part 115 and an inner wall of the
through hole 123, to fixedly connect the collimating part
115 and the received-beam processing part 12. An opti-
cal material may be further filled between the first mount-
ing surface 1141 and the second mounting surface 1151,
to fixedly connect the reflecting part 114 and the colli-
mating part 115, and finally implement a fixed connection
between the reflecting part 114, the collimating part 115,
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and the received-beam processing part 12.

[0074] In some implementations, the collimating part
115 and the received-beam processing part 12 may al-
ternatively be an integrated structure. For example, the
collimating part 115 and the received-beam processing
part 12 may be manufactured into an integrated structure
by using a process such as injection molding.

[0075] Asshownin FIG. 13, in some implementations,
to enable the laser radar system 20 to have an irradiated
surface with a larger wide angle, a scanning mirror 23
may be further disposed in the laser radar system 20.
The scanning mirror 23 is located in an optical path be-
tween the optical component 10 and the irradiated object
30. When an emitted beam and a reflected beam are
irradiated on the scanning mirror 23, the beam may be
reflected by the scanning mirror 23 to change a trans-
mission path of light. When the scanning mirror 23 is
continuously rotated, a projection angle of the laser radar
system 20 may be expanded, so that an environment
can be scanned and identified in a large range.

[0076] As shown in FIG. 14, an embodiment of this
application further provides a mobile platform 50, includ-
ing an information processing system 51 and the laser
radar system 20 in any one of the foregoing embodi-
ments. The laser radar system 20 is configured to deter-
mine information about anirradiated object. For a specific
implementation of the laser radar system 20, refer to the
foregoing embodiment. Repeated content is not de-
scribed again. The information processing system 51 is
configured to determine feature information of an irradi-
ated object based on a reflected beam received by the
detector 22 in the laser radar system 20 and an emitted
beam generated by the laser 21 in the laser radar system
20. The feature information includes but is not limited to
information such as a distance, a direction, a height, a
speed, a posture, and even a shape that are of the target.
Specifically, the information processing system 51 may
accurately measure a propagation time of an optical
pulse generated by the laser 21 from being emitted to
being reflected by the irradiated object back to the de-
tector 22. Because a speed of light is known, the propa-
gation time may be converted into a measurement of a
distance, to determine a distance from the laser radar
system 20 to the irradiated object 30.

[0077] In a specific implementation, the information
processing system 51 may be a hardware apparatus in
various forms, such as a processor, a microprocessor
(for example, a digital signal processor, DSP), an Al chip
(for example, a field programmable gate array, FPGA),
and an application-specific integrated circuit (for exam-
ple, an application-specific integrated circuit, ASIC).
[0078] Further, if the laser 21 continuously scans the
irradiated object 30 by using a pulse laser, data of all
target points on the irradiated object 30 may be obtained,
and after an information processing apparatus in the re-
ceiving system performs imaging processing by using
the data, a precise three-dimensional stereoscopic im-
age may be obtained.
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[0079] The mobile platform 50 further includes an elec-
tronic control system 511 coupled to the foregoing infor-
mation processing system 51. The electronic control sys-
tem 511 includes a communications interface, and com-
municates with the information processing system 51
through the communications interface. The electronic
control system 511 is configured to control a motion sta-
tus of the mobile platform 50 based on the feature infor-
mation of the irradiated object.

[0080] For example, the mobile platform 50 is an au-
tonomous driving vehicle. The autonomous driving vehi-
cle includes the laser radar system 20, the information
processing system 51, and the electronic control system
511. The electronic control system 511 may be an elec-
tronic control unit (electronic control unit, ECU), that is,
an in-vehicle computer. When the laser radar system 20
identifies that an obstacle exists ahead, and the informa-
tion processing system 51 calculates feature information
of the obstacle, the electronic control system 511 may
control, based on the feature information of the obstacle
and navigation information (such as a map), a drive ap-
paratus of the autonomous driving vehicle to decelerate,
stop, or turn around; or when the laser radar system 20
and the information processing system 51 determine that
no obstacle exists, the electronic control system 511 may
control, based on information indicating that no obstacle
exists, a drive apparatus of the autonomous driving ve-
hicle to travel at a constant speed or travel at an accel-
erated speed.

[0081] In an optional embodiment, a specific type of
the mobile platform 50 is not limited. For example, the
mobile platform may be a mobile platform such as a ve-
hicle, a ship, an airplane, a train, a spacecraft, or an un-
crewed aerial vehicle, which is applicable to the technical
solutions of this application.

[0082] In addition, the mobile platform 50 may further
include a global positioning system (global positioning
system, GPS) apparatus and an inertial measurement
unit (inertial measurement unit, IMU) apparatus. The la-
ser radar system 20 and the information processing sys-
tem 51 may obtain feature information such as a position
and a speed of an irradiated object based on measure-
ment data of the GPS apparatus and the IMU apparatus.
For example, the information processing system 51 may
provide geographic position information of the mobile
platform by using the GPS apparatus in the mobile plat-
form 50, and record a posture and steering information
of the mobile platform by using the IMU apparatus. After
a distance to the irradiated object is determined based
on an emitted beam of the laser radar system 20 and a
reflected beam, the information processing system 51
may convert a measurement point of the irradiated object
from a relative coordinate system to a location point in
an absolute coordinate system by using at least one of
the geographical location information provided by the
GPS apparatus or the posture and the steering informa-
tion provided by the IMU apparatus, to obtain geograph-
ical location information of the irradiated object, so that
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the laser radar system 20 can be applied to the mobile
platform.

[0083] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any var-
iation or replacement figured out by a person skilled in
the art based on the technical solutions of this application
within the technical scope disclosed in this application
shall fall within the protection scope of this application.
Therefore, the protection scope of this application shall
be subject to the protection scope of the claims.

Claims
1. Alaser radar system, comprising:

alaser, configured to generate an emitted beam;
an optical component, comprising an emitted-
beam processing part and a reflected-beam
processing part, wherein the emitted-beam
processing partis configured to bend the emitted
beam and then emit the emitted beam to an ir-
radiated object; and

the reflected-beam processing part is config-
ured to: focus a reflected beam formed after the
irradiated object reflects the emitted beam, and
transmit the reflected beam to a detector; and
the detector, configured to receive the reflected
beam.

2. Thelaserradarsystemaccordingto claim 1, wherein
the emitted-beam processing part comprises a first
incident surface, a reflective surface, and a first
emergent surface, and the reflective surface is con-
figured to bend the emitted beam; and
the emitted beam is directed toward the irradiated
object after passing through the first emergent sur-
face, the reflective surface, and the first emergent
surface.

3. Thelaserradar system according to claim 2, wherein
a main optical axis of the first incident surface and a
main optical axis of the first emergent surface are
symmetrically disposed with respect to a main optical
axis of the reflective surface.

4. The laser radar system according to claim 2 or 3,
wherein the reflected-beam processing part com-
prises a second incident surface and a second emer-
gent surface; and
the reflected beam is directed toward the detector
after passing through the second incident surface
and the second emergent surface.

5. Thelaserradar systemaccording to claim 4, wherein
the first emergent surface and the second incident
surface have a same orientation.
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10

10.

1.

12.

13.

14.

15.

16.

17.

18.

The laserradar system according to claim 5, wherein
main optical axes of the first emergent surface, the
second incident surface, and the second emergent
surface coincide.

The laserradar system according to claim 6, wherein
a projection of the first emergent surface on the sec-
ond incident surface is located inside the second in-
cident surface.

The laser radar system according to any one of
claims 2 to 7, wherein a projection of the reflective
surface on the first emergent surface is located in-
side the first emergent surface.

The laser radar system according to any one of
claims 2 to 8, wherein the reflective surface is a cy-
lindrical surface, a spherical surface, or a plane.

The laser radar system according to any one of
claims 2 to 9, wherein a high-reflective coating is
disposed on the reflective surface.

The laser radar system according to any one of
claims 2 to 9, wherein a polarizing coating is dis-
posed on the reflective surface.

The laser radar system according to any one of
claims 2 to 11, wherein the first incident surface is a
cylindrical surface, a spherical surface, or a plane.

The laser radar system according to any one of
claims 2 to 12, wherein an antireflective coating is
disposed on the first incident surface.

The laser radar system according to any one of
claims 4 to 13, wherein the second incident surface
is a cylindrical surface, a spherical surface, or a
plane.

The laser radar system according to any one of
claims 4 to 14, wherein an antireflective coating is
disposed on the second incident surface.

The laser radar system according to any one of
claims 4 to 15, wherein the second emergent surface
is a cylindrical surface, a spherical surface, or a
plane.

The laser radar system according to any one of
claims 4 to 16, wherein an antireflective coating is
disposed on the second emergent surface.

The laser radar system according to any one of
claims 1 to 17, further comprising a scanning mirror;
and

the scanning mirror is configured to reflect the emit-
ted beam passing through the emitted-light process-



19.

20.

19 EP 4 075 686 A1

ing part to the irradiated object, and is configured to
reflect the reflected beam reflected by the irradiated
object to the received-light processing part.

A mobile platform, comprising an information
processing system and the laser radar system ac-
cording to any one of claims 1 to 18, wherein

the information processing system is signally con-
nected to the laser radar system, and is configured
to calculate feature information of an irradiated ob-
ject based on a signal of the laser radar system.

The mobile platform according to claim 19, further
comprising an electronic control system, wherein
the electronic control system is signally connected
to the information processing system, and is config-
ured to control a motion status of the mobile platform
based on the feature information that is of the irra-
diated objectand thatis generated by the information
processing system.
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