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(67) Embodiments of this application relate to the
field of electronic device technologies, and provide a
beam splitter plate, a beam splitter apparatus, a beam
splitter lens module, a camera, and an electronic device,
to reduce a chromatic aberration and an off-axis aberra-
tion introduced by a beam splitter structure, and reduce
difficulty in correcting a chromatic aberration and an
off-axis aberration of a camera. The beam splitter plate
includes a transmissive plate and a beam splitter film.
The transmissive plate is a light-transmitting plate-like
structure. The beam splitter filmis supported on the trans-
missive plate and is parallel to the transmissive plate.
The beam splitter film is configured to reflect visible light
and transmit near-infrared light, or the beam splitter film
is configured to reflect near-infrared light and transmit
visible light. A thickness of the transmissive plate satisfies
that when the beam splitter plate is disposed obliquely
in a transmission path of an imaging beam of a camera,
transmission path lengths of visible light and near-infra-
red light in the imaging beam in the transmissive plate
are both less than a projection length of the beam splitter
film on an optical axis of the imaging beam. The beam
splitter plate provided in the embodiments of this appli-

cation is configured to separate the visible light from the
near-infrared light in the imaging beam.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 202010036850.2 filed with China Na-
tional Intellectual Property Administration on January 14,
2020 and entitled "SWITCHABLE BEAM SPLITTER
CAMERA AND HIGH RESOLUTION BEAM SPLITTER
CAMERA", and Chinese Patent Application No.
202010235860.9 filed with China National Intellectual
Property Administration on March 27, 2020 and entitled
"BEAM SPLITTER PLATE, BEAM SPLITTER APPARA-
TUS, BEAM SPLITTER LENS MODULE, CAMERA,
AND ELECTRONIC DEVICE", which are incorporated
herein by reference in their entireties.

TECHNICAL FIELD

[0002] This application relates to the field of electronic
device technologies, and in particular, to a beam splitter
plate, a beam splitter apparatus, a beam splitter lens
module, a camera, and an electronic device.

BACKGROUND

[0003] Low-illumination cameras are widely applied to
military, security protection, public safety, and other fields
because they can still capture clear images under low-
illumination conditions.

[0004] Currently, most low-illumination cameras need
to use an infrared lamp to supplement light in a low-illu-
mination scenario, so that scene brightness can be im-
proved. However, after the infrared lamp is used to sup-
plement light, light collected by the camera includes vis-
ible light and near-infrared light. Wavelengths of the vis-
ible light and the near-infrared light differ greatly. If the
two are mixed together, a captured image is subjected
to a severe color cast. To enable the low-illumination
camera to output a color image with realistic colors, a
beam splitter structure may be added to a transmission
path of an imaging beam of the low-illumination camera,
to split an imaging beam formed by focusing by an im-
aginglens moduleinto visible light and near-infrared light,
so that the visible light and the near-infrared light can be
separately processed and then fused. In this way, the
low-illumination camera can output a color image with
realistic colors. However, in the low-illumination camera,
the addition of the beam splitter structure inevitably in-
troduces a chromatic aberration and an off-axis aberra-
tion. To ensure quality of the color image output by the
low-illumination camera, a parameter of another optical
structure (such as the imaging lens module)inanimaging
beam path needs to be changed to balance the chromatic
aberration and the off-axis aberration, so as to minimize
an overall chromatic aberration and off-axis aberration
caused by structures in the imaging beam path of the
camera. Moreover, a larger chromatic aberration and off-
axis aberration introduced by the beam splitter structure
indicate greater difficulty in adjusting the parameter of
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the another optical structure, and greater difficulty in cor-
recting the chromatic aberration and the off-axis aberra-
tion of the camera.

SUMMARY

[0005] Embodiments of this application provide a
beam splitter plate, a beam splitter apparatus, a beam
splitter lens module, a camera, and an electronic device,
to reduce a chromatic aberration and an off-axis aberra-
tion introduced by a beam splitter structure, and reduce
difficulty in correcting a chromatic aberration and an off-
axis aberration of a camera.

[0006] To achieve the foregoing objective, the follow-
ing technical solutions are used in the embodiments of
this application.

[0007] According to a first aspect, some embodiments
of this application provide a beam splitter plate, disposed
obliquely in animaging beam path of acamera. The beam
splitter plate includes a transmissive plate and a beam
splitter film. The transmissive plate is a light-transmitting
plate-like structure. The beam splitter film is supported
on the transmissive plate and is parallel to the transmis-
sive plate. The beam splitter film is configured to reflect
visible light and transmit near-infrared light, or the beam
splitter film is configured to reflect near-infrared light and
transmit visible light. A thickness of the transmissive plate
satisfies that when the beam splitter plate is disposed
obliquely in a transmission path of an imaging beam of
the camera, transmission path lengths of visible light and
near-infrared light in the imaging beam in the transmis-
sive plate are both less than a projection length of the
beam splitter film on an optical axis of the imaging beam.
[0008] In the beam splitter plate provided in this em-
bodiment of this application, because the beam splitter
film is configured to reflect visible light and transmit near-
infrared light, or the beam splitter film is configured to
reflect near-infrared light and transmit visible light, visible
lightand near-infrared light in the imaging beam path can
be separated by using the beam splitter film. Moreover,
the beam splitter film is supported on the transmissive
plate and is parallel to the transmissive plate, and the
thickness of the transmissive plate satisfies that when
the beam splitter plate is disposed obliquely in the trans-
mission path of the imaging beam of the camera, the
transmission path lengths of the visible light and the near-
infrared light in the imaging beam in the transmissive
plate are both less than the projection length of the beam
splitter film on the optical axis of the imaging beam. As-
suming that an inclination angle of the beam splitter plate
is 6, and a width of the beam splitter film along an incli-
nation direction of the beam splitter plate is L, the pro-
jection length of the beam splitter film on the optical axis
of theimagingbeamis L X cos 6. When the beam splitter
film is disposed at the same inclination angle in the trans-
mission path of the imaging beam and supported by two
right angle prisms, transmission path lengths of the vis-
ible light and the near-infrared light in the imaging beam
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in the two rightangle prisms are Ly, and L,, respectively,
Lg1=Lgy, and Ly4 and Ly, are both equal to L X cos 6. It
can be learned from above that the transmission path
lengths of the visible light and the near-infrared light in
the imaging beam are both less than Ly, or Lj,. When a
material used for the beam splitter plate is the same as
a material of the two right angle prisms, the visible light
and the near-infrared light in the imaging beam have rel-
atively short optical paths when transmitted in the trans-
missive plate, which causes a relatively small chromatic
aberration and off-axis aberration, and helps reduce dif-
ficulty in correcting a chromatic aberration and an off-
axis aberration of the camera.

[0009] Optionally, the thickness of the transmissive
plate is less than 0.5 mm. In this way, the thickness of
the transmissive plate is relatively small, and when the
beam splitter plate is disposed obliquely in the transmis-
sion path of the imaging beam of the camera, the trans-
mission path lengths of the visible light and the near-
infrared light in the imaging beam in the transmissive
plate are relatively small, which causes a relatively small
chromatic aberration and off-axis aberration, and reduc-
es difficulty in correcting a chromatic aberration and an
off-axis aberration of the camera.

[0010] Optionally, the transmissive plate has a first sur-
face and a second surface opposite to each other, and
the beam splitter film is attached to the first surface or
the second surface. The structure is simple and is easy
to implement.

[0011] Optionally, when the beam splitter film is at-
tached to the first surface, and the beam splitter film is
configured to reflect near-infrared light and transmit vis-
ible light, the beam splitter plate further includes a first
antireflective film. The first antireflective film is attached
to the second surface, and the first antireflective film is
configured to increase a transmittance of visible light
emergent out of the transmissive plate from the second
surface. When the beam splitter film is attached to the
first surface, and the beam splitter film is configured to
reflect visible light and transmit near-infrared light, the
beam splitter plate further includes a second antireflec-
tive film. The second antireflective film is attached to the
second surface, and the second antireflective film is con-
figured to increase a transmittance of near-infrared light
emergent out of the transmissive plate from the second
surface. In this way, the transmittance, at the second
surface, of the visible light or the near-infrared light trans-
mitted by the beam splitter film is increased by using the
first antireflective film or the second antireflective film,
and an optical path loss is reduced.

[0012] Optionally, when the beam splitter film is at-
tached to the second surface, the beam splitter plate fur-
ther includes a third antireflective film. The third antire-
flective film is attached to the first surface, and the third
antireflective film is configured to increase transmittanc-
es of visible light and near-infrared light that are incident
into the transmissive plate from the first surface. In this
way, the transmittances of the visible light and the near-
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infrared light that are incident into the beam splitter plate
are increased by using the third antireflective film, and
an optical path loss is reduced.

[0013] Optionally, the transmissive plate includes a
first transmissive plate and a second transmissive plate.
The first transmissive plate has a first surface and a sec-
ond surface opposite to each other. The second trans-
missive plate has a first surface and a second surface
opposite to each other. The beam splitter film is sand-
wiched between the second surface of the first transmis-
sive plate and the first surface of the second transmissive
plate. The structure is simple and easy to implement, and
can perform waterproof and dustproof protection on the
beam splitter film.

[0014] Optionally, the beam splitter plate further in-
cludes afourth antireflective film. The fourth antireflective
film is attached to the first surface of the first transmissive
plate, and the fourth antireflective film is configured to
increase transmittances of visible light and near-infrared
lightthat are incident into the first transmissive plate from
the first surface of the first transmissive plate. In this way,
the transmittances of the visible light and the near-infra-
red light that are incident into the beam splitter plate are
increased by using the fourth antireflective film, and an
optical path loss is reduced.

[0015] Optionally, when the beam splitter film reflects
near-infrared light and transmits visible light, the beam
splitter plate further includes a fifth antireflective film. The
fifth antireflective film is attached to the second surface
of the second transmissive plate, and the fifth antireflec-
tive film is configured to increase a transmittance of vis-
ible light emergent out of the second transmissive plate
from the second surface of the second transmissive
plate. When the beam splitter film reflects visible light
and transmits near-infrared light, the beam splitter plate
furtherincludes a sixth antireflective film. The sixth antire-
flective film is attached to the second surface of the sec-
ond transmissive plate, and the sixth antireflective film is
configured to increase a transmittance of near-infrared
light emergent out of the second transmissive plate from
the second surface of the second transmissive plate. In
this way, the transmittance when the visible light or the
near-infrared light transmitted by the beam splitter film is
emergent out of the beam splitter plate is increased by
using the fifth antireflective film or the sixth antireflective
film, and an optical path loss is reduced.

[0016] According to a second aspect, some embodi-
ments of this application provide a beam splitter appara-
tus. The beam splitter apparatus includes a housing, a
connecting structure, and a beam splitter plate. The
housing is provided with a light inlet. The connecting
structure is disposed on a housing edge at the light inlet,
and the connecting structure is configured to connect to
an image side end of a lens barrel of an imaging lens
module, so that the lightinletis opposite to an image side
surface of animaging lens group of the imaging lens mod-
ule. The beam splitter plate is the beam splitter plate in
any technical solution of the first aspect, and the beam
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splitter plate is disposed obliquely in the housing.
[0017] Because the beam splitter plate used in the
beam splitter apparatus in this embodiment of this appli-
cation is the same as the beam splitter plate in any tech-
nical solution of the first aspect, the two can resolve a
same technical problem and achieve a same expected
effect. In addition, because the beam splitter apparatus
provided in this embodiment of this application includes
the housing and the connecting structure, the housing is
provided with the light inlet, the connecting structure is
disposed on the housing edge at the light inlet, and the
connecting structure can be connected to the image side
end of the lens barrel of the imaging lens module, so that
the light inlet is opposite to the image side surface of the
imaging lens group of the imaging lens module, the beam
splitter apparatus provided in this embodiment of this ap-
plication may be connected to a common imaging lens
module by using the connecting structure, to assemble
abeam splitter lens module, which makes it unnecessary
to develop a new beam splitter lens module, thereby sav-
ing development costs of the beam splitter lens module.
[0018] Optionally, the beam splitter apparatus further
includes a visible light sensor and a near-infrared light
sensor. The visible light sensor is disposed in the hous-
ing, and the visible light sensor is configured to convert
visible light reflected or transmitted by the beam splitter
plate into a visible light signal. The near-infrared light
sensor is disposed in the housing, and the near-infrared
light sensor is configured to convert near-infrared light
transmitted or reflected by the beam splitter plate into a
luminance signal. In this way, the beam splitter plate, the
visible light sensor, and the near-infrared light sensor are
integrated in the same housing, so that accuracy of op-
tical paths from the beam splitter plate to the visible light
sensor and from the beam splitter plate to the near-infra-
red light sensor can be ensured.

[0019] Optionally, the beam splitter apparatus further
includes a visible light filter, the visible light filter is dis-
posed between the beam splitter plate and the near-in-
frared light sensor, and the visible light filter is configured
to filter out visible light in the near-infrared light reflected
or transmitted by the beam splitter plate. In this way, the
visible light and the near-infrared light can be further sep-
arated, to avoid interference from the visible light to sens-
ing and collection of the near-infrared light.

[0020] Optionally, the beam splitter apparatus further
includes a near-infrared light filter, the near-infrared light
filter is disposed between the beam splitter plate and the
visible light sensor, and the near-infrared light filter is
configured to filter out near-infrared light in the visible
light reflected or transmitted by the beam splitter plate.
In this way, the near-infrared light and the visible light
can be further separated, to avoid interference from the
near-infrared light to sensing and collection of the visible
light.

[0021] Accordingto athird aspect, some embodiments
of this application provide a beam splitter lens module.
The beam splitter lens module includes an imaging lens
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module and a beam splitter apparatus. The imaging lens
module includes a lens barrel and an imaging lens group
disposed in the lens barrel. The lens barrel has an image
side end, the imaging lens group is configured to focus
to form an imaging beam, and the imaging lens group
has an image side surface. The beam splitter apparatus
is the beam splitter apparatus in any technical solution
of the second aspect. A housing of the beam splitter ap-
paratus is connected to the image side end of the lens
barrel by using a connecting structure, and a light inlet
of the beam splitter apparatus is opposite to the image
side surface of the imaging lens group.

[0022] Because the beam splitter apparatus used in
the beam splitter lens module in this embodiment of this
application is the same as the beam splitter apparatus in
any technical solution of the second aspect, the two can
resolve a same technical problem and achieve a same
expected effect.

[0023] According to a fourth aspect, some embodi-
ments of this application provide a beam splitter lens
module. The beam splitter lens module includes a lens
barrel, an imaging lens group, and a beam splitter plate.
The imaging lens group is disposed in the lens barrel,
and the imaging lens group is configured to focus to form
an imaging beam. The beam splitter plate is the beam
splitter plate in any technical solution of the first aspect,
the beam splitter plate is located on an image side of the
imaging lens group, and the beam splitter plate is dis-
posed obliquely in the lens barrel.

[0024] Because the beam splitter plate used in the
beam splitter lens module in this embodiment of this ap-
plication is the same as the beam splitter plate in any
technical solution of the first aspect, the two can resolve
a same technical problem and achieve a same expected
effect. In addition, the imaging lens group and the beam
splitter plate are integrated into the lens barrel, so that
relative position accuracy between the imaging lens
group and the beam splitter plate can be ensured, and
accuracy of an optical path from the imaging lens group
to the beam splitter plate can be ensured.

[0025] Optionally, a first opening is enclosed by an im-
age side end of the lens barrel, and visible light or near-
infrared light transmitted by the beam splitter plate is
emergent from the first opening. A second opening is
provided on a side wall of the lens barrel, and near-infra-
red light or visible light reflected by the beam splitter plate
is emergent from the second opening. The beam splitter
lens module further includes a visible light sensor and a
near-infrared light sensor. The visible light sensor is dis-
posed outside the lens barrel and fixed to the lens barrel,
and the visible light sensor is configured to convert the
visible light reflected or transmitted by the beam splitter
plate into a visible light signal. The near-infrared light
sensor is disposed outside the lens barrel and fixed to
the lens barrel, and the near-infrared light sensor is con-
figured to convert the near-infrared light transmitted or
reflected by the beam splitter plate into a luminance sig-
nal. In this way, the beam splitter plate, the visible light
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sensor, and the near-infrared light sensor are fixed to-
gether, so that accuracy of optical paths from the beam
splitter plate to the visible light sensor and from the beam
splitter plate to the near-infrared light sensor can be en-
sured.

[0026] Optionally,the beam splitterlens module further
includes a visible light filter, the visible light filter is dis-
posed between the beam splitter plate and the near-in-
frared light sensor, and the visible light filter is configured
to filter out visible light in the near-infrared light reflected
or transmitted by the beam splitter plate. In this way, the
visible light and the near-infrared light can be further sep-
arated, to avoid interference from the visible light to sens-
ing and collection of the near-infrared light.

[0027] Optionally,the beam splitterlens module further
includes a near-infrared light filter, the near-infrared light
filter is disposed between the beam splitter plate and the
visible light sensor, and the near-infrared light filter is
configured to filter out near-infrared light in the visible
light reflected or transmitted by the beam splitter plate.
In this way, the near-infrared light and the visible light
can be further separated, to avoid interference from the
near-infrared light to sensing and collection of the visible
light.

[0028] According to a fifth aspect, some embodiments
of this application provide a camera. The camera in-
cludes the beam splitter lens module in any technical
solution of the third aspect or the fourth aspect.

[0029] Because the beam splitter lens module used in
the camera in this embodiment of this application is the
same as the beam splitter lens module in any technical
solution of the third aspect or the fourth aspect, the two
can resolve a same technical problem and achieve a
same expected effect.

[0030] Accordingto asixthaspect, some embodiments
of this application provide an electronic device. The elec-
tronic device includes the camera in the fifth aspect.
[0031] Because the camera used in the electronic de-
vice in this embodiment of this application is the same
as the camera in the fifth aspect, the two can resolve a
same technical problem and achieve a same expected
effect.

BRIEF DESCRIPTION OF DRAWINGS
[0032]

FIG. 1 is a diagram of an imaging beam path of a
camera according to some embodiments of this ap-
plication;

FIG. 2 is a schematic diagram of a structure of a
beam splitter structure of a camera according to
some embodiments of this application;

FIG. 3 is a schematic diagram of a structure of a
beam splitter structure of a camera according to
some other embodiments of this application;

FIG. 4 is a schematic diagram of a structure of a
beam splitter structure of a camera according to
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some other embodiments of this application;

FIG. 5 is a schematic diagram of a structure of a
camera according to some embodiments of this ap-
plication;

FIG. 6 is a schematic diagram of a structure of a
beam splitter lens module according to some em-
bodiments of this application;

FIG. 7 is a cutaway drawing of an imaging lens mod-
ule of the beam splitter lens module shown in FIG. 6;
FIG. 8 is a cutaway drawing of a beam splitter ap-
paratus of the beam splitter lens module shown in
FIG. 6;

FIG. 9 is a schematic diagram of a structure of a
beam splitter plate according to some embodiments
of this application;

FIG. 10 is a schematic diagram of a structure of a
beam splitter plate according to some other embod-
iments of this application;

FIG. 11 is a schematic diagram of a structure of a
beam splitter plate according to some other embod-
iments of this application;

FIG. 12 is a schematic diagram of a structure of a
beam splitter plate according to some other embod-
iments of this application;

FIG. 13 is a schematic diagram of a structure of a
beam splitter plate according to some other embod-
iments of this application;

FIG. 14 is a schematic diagram of a structure of a
beam splitter plate according to some other embod-
iments of this application;

FIG. 15 is a schematic diagram of a structure of a
beam splitter plate according to some other embod-
iments of this application;

FIG. 16 is a schematic diagram of a structure of a
beam splitter plate according to some other embod-
iments of this application;

FIG. 17 is a schematic diagram of a structure of a
beam splitter plate according to some other embod-
iments of this application;

FIG. 18 is a cutaway drawing of the beam splitter
lens module shown in FIG. 6;

FIG. 19 is a schematic diagram of a structure of a
beam splitter lens module according to some other
embodiments of this application;

FIG. 20 is a cutaway drawing of the beam splitter
lens module shown in FIG. 19; and

FIG. 21 is a cutaway drawing of a structure of abeam
splitter lens module according to some other embod-
iments of this application.

[0033] Reference signs:

01:imaginglens module; 02: beam splitter structure; 021:
first right angle prism; 0211: first right angle surface;
0212: second right angle surface; 0213: firstinclined sur-
face; 022: second right angle prism; 0221: third right an-
gle surface; 0222: fourth right angle surface; 0223: sec-
ond inclined surface; 023: beam splitter film; 03: visible
light sensor; 04: near-infrared light sensor; 05: image fu-
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sion module; 1: beam splitter lens module; 11: imaging
lens module; 111: lens barrel; 112: imaging lens group;
12: beam splitter apparatus; 121: housing; 122: connect-
ing structure; 10: beam splitter plate; 101: transmissive
plate; 1011: first surface; 1012: second surface; 101a:
first transmissive plate; 1011a: first surface; 1012a: sec-
ond surface; 101b: second transmissive plate; 1011b:
first surface; 1012b: second surface; 102: beam splitter
film; 103: first antireflective film; 104: second antireflec-
tive film; 105: third antireflective film; 106: fourth antire-
flective film; 107: fifth antireflective film; 108: sixth antire-
flective film; 123: visible light sensor; 124: near-infrared
light sensor; and 2: camera host.

DESCRIPTION OF EMBODIMENTS

[0034] The terms "first" and "second" in the embodi-
ments of this application are merely intended for a pur-
pose of description, and shall not be understood as an
indication or implication of relative importance or implicit
indication of a quantity of indicated technical features.
Therefore, a feature limited by "first" or "second" may
explicitly or implicitly include one or more features.
[0035] FIG. 1is adiagram of an imaging beam path of
a camera according to some embodiments of this appli-
cation. The camera is a low-illumination camera, and the
camera can output a color image. As shown in FIG. 1,
animaging lens module 01 focuses and forms animaging
beam a. The imaging beam a is incident into a beam
splitter structure 02, and is split into visible light b and
near-infrared light ¢ by the beam splitter structure 02.
The visible light b is incident into a visible light sensor
03, and the visible light sensor 03 converts the visible
light b into a visible light signal. The near-infrared light ¢
is incident into a near-infrared light sensor 04, and the
near-infrared light sensor 04 converts the near-infrared
lightcintoaluminance signal. Both the visible light sensor
03 and the near-infrared light sensor 04 are connected
to an image fusion module 05, and the image fusion mod-
ule 05 separately processes the visible light signal and
the luminance signal, and fuses a processed visible light
signal and a processed luminance signal

[0036] Itcanbelearnedfrom FIG. 1thatthe beam split-
ter structure 02 is located in a transmission path of the
imaging beam of the camera. FIG. 2 is a schematic dia-
gram of a structure of the beam splitter structure 02 ac-
cording to some embodiments of this application. As
shown in FIG. 2, the beam splitter structure 02 includes
a beam splitter film 023, and a first right angle prism 021
and a second right angle prism 022 that are configured
to support the beam splitter film 023. The first right angle
prism 021 has a first right angle surface 0211, a second
rightangle surface 0212, and afirstinclined surface 0213.
The second right angle prism 022 has a third right angle
surface 0221, a fourth right angle surface 0222, and a
second inclined surface 0223. The first inclined surface
0213 and the second inclined surface 0223 are disposed
in parallel and opposite to each other, and the beam split-
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ter film 023 is sandwiched between the first inclined sur-
face 0213 and the second inclined surface 0223. The
imaging beam a focused by the imaging lens module is
incident into the beam splitter structure 02 from the first
right angle surface 0211 along a direction perpendicular
to the first right angle surface 0211. After the visible light
b and the near-infrared light c in the imaging beam a are
separated by the beam splitter film 023, the visible light
b is emergent out of the beam splitter structure 02 from
the third right angle surface 0221 along a direction per-
pendicular to the third right angle surface 0221, and the
near-infrared light ¢ is emergent out of the beam splitter
structure 02 from the second right angle surface 0212.
[0037] When aninclination angle 6of the beam splitter
film 023 is equal to 45°, as shown in FIG. 2, the separated
near-infrared light ¢ is emergent out of the beam splitter
structure 02 from the second right angle surface 0212
along a direction perpendicular to the second right angle
surface 0212. A transmission path length /y, of the sep-
arated near-infrared light c in the first right angle prism
021 is equal to a transmission path length /y, of the sep-
arated visible light b in the second right angle prism 022.
[0038] When theinclination angle dof the beam splitter
film 023 is greater than 45°, as shown in FIG. 3, a part
thatis of the firstright angle prism 021 and that is adjacent
to the second right angle surface 0212 is cut off, and the
part cut off is a part enclosed by a dashed line shown in
FIG. 3. In this way, the separated near-infrared light c
can be emergent out of the beam splitter structure 02
from a surface 0214 formed after the cutting and along
adirection perpendicularto the surface 0214, and atrans-
mission path length [y, of the separated near-infrared
light c in the first right angle prism 021 is equal to a trans-
mission path length Iy, of the separated visible light b in
the second right angle prism 022.

[0039] When theinclination angle dof the beam splitter
film 023 is less than 45°, as shown in FIG. 4, a region
that is on the first right angle prism 021 and that is adja-
cent to the second right angle surface 0212 is supple-
mented with a part of a prism, and the supplementary
part is a part enclosed by a dashed line shown in FIG. 4.
In this way, the separated near-infrared light ¢ can be
emergent out of the beam splitter structure 02 from a
surface 0215 formed after the supplementation and along
adirection perpendicularto the surface 0215, and atrans-
mission path length [y, of the separated near-infrared
light ¢ in the first right angle prism 021 is equal to a trans-
mission path length /y; of the separated visible light b in
the second right angle prism 022.

[0040] In the embodiment shown in FIG. 2, FIG. 3, or
FIG. 4, a transmission path length of the visible light in
the imaging beam a in the beam splitter structure 02 is
Lg1=lp3*lp4= D = L X cos €. A transmission path length
of the near-infrared light in the imaging beam a in the
beam splitter structure 02 is Lyy,=lyz+lpp=lg3+lg1= D = L
X cos 6. It can be learned from above that Ly;=Lg,, and
both Ly4 and Ly, are equal to a projection length of the
beam splitter film 023 on an optical axis of the imaging
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beam a. /5 is a transmission path length of the imaging
beam a in the first right angle prism 021 before the im-
aging beam a is incident into the beam splitter film 023.
D is a thickness of the beam splitter structure 02 along
the optical axis direction of the imaging beam. To ensure
that the first right angle prism 021 and the second right
angle prism 022 can be obtained by processing, a dimen-
sion of D is usually in centimeters. L is a width of the
beam splitter film 023 in an inclination direction of itself.
L X cos Orepresents the projection length of the beam
splitter film 023 on the optical axis of the imaging beam
a. An optical path of the visible light in the imaging beam
a in the beam splitter structure 02 is Dyy= ny X Ly4. An
optical path of the near-infrared lightin the imaging beam
a in the beam splitter structure 02 is Dgy= ny X Lgy. A
material of the first right angle prism 021 is the same as
a material of the second right angle prism 022, and n, is
a refractive index of the material of the first right angle
prism 021 or the second right angle prism 022. The visible
light and the near-infrared light in the imaging beam a
have relatively long optical paths when transmitted in the
beam splitter structure 02, which causes arelatively large
chromatic aberration and off-axis aberration, and make
it relatively difficult to correct a chromatic aberration and
an off-axis aberration of the camera.

[0041] To resolve the foregoing problem, this applica-
tion provides an electronic device. The electronic device
includes but is not limited to a mobile phone terminal, an
in-vehicle terminal, and a smart wearable device, the
electronic device includes a camera, and the camera is
a low-illumination camera that can output a color image.
[0042] This application provides a camera. FIG. 5is a
schematic diagram of a structure of a camera according
to some embodiments of this application. As shown in
FIG. 5, the camera includes a beam splitter lens module
1. The beam splitter lens module 1 is configured to focus
to form an imaging beam, and split the imaging beam
into visible light and near-infrared light.

[0043] FIG. 6 is a schematic diagram of a structure of
the beam splitter lens module 1 according to some em-
bodiments of this application. As shown in FIG. 6, the
beam splitter lens module 1 includes an imaging lens
module 11 and a beam splitter apparatus 12. Theimaging
lens module 11 is configured to focus to form an imaging
beam. The imaging lens module 11 may be a common
C/CS lens module with a relatively long back focal length,
or may be a fixed-focus or zoom lens module. This is not
specifically limited herein. The beam splitter apparatus
12 is configured to split the imaging beam formed by fo-
cusing by the imaging lens module 11 into visible light
and near-infrared light.

[0044] FIG. 7 is a cutaway drawing of the imaging lens
module of the beam splitter lens module shown in FIG.
6. As shown in FIG. 7, the imaging lens module 11 in-
cludes a lens barrel 111 and an imaging lens group 112
disposed in the lens barrel 111. The lens barrel 111 is
configured to fix the imaging lens group 112. A material
of the lens barrel 111 includes but is not limited to metal
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and plastic. The lens barrel 111 has an image side end
A, and the image side end A is an end that is of the lens
barrel 111 and thatis close to an image side. The imaging
lens group 112 includes at least one lens, the imaging
lens group 112 is configured to focus to form an imaging
beam, the imaging lens group 112 has an image side
surface B, and the image side surface B is a surface that
is of the imaging lens group 112 and that faces the image
side.

[0045] FIG. 8 is a cutaway drawing of the beam splitter
apparatus of the beam splitter lens module shown in FIG.
6. As shown in FIG. 8, the beam splitter apparatus 12
includes a housing 121, a connecting structure 122, and
a beam splitter plate 10. A material of the housing 121
includes but is not limited to metal and plastic, and the
housing 121 is provided with a light inlet C. The connect-
ing structure 122 is disposed on a housing edge at the
light inlet C, and the connecting structure 122 includes
but is not limited to a screw thread and a buckle. The
beam splitter plate 10is disposed obliquely in the housing
121, and the beam splitter plate 10 can separate visible
light from near-infrared light in an imaging beam incident
from the lightinlet C.

[0046] An embodiment of this application provides a
beam splitter plate 10. The beam splitter plate 10 includes
a transmissive plate and a beam splitter film. The trans-
missive plate is a light-transmitting plate-like structure.
The beam splitter film is supported on the transmissive
plate and is parallel to the transmissive plate. The beam
splitter film is configured to reflect visible light and trans-
mit near-infrared light, or the beam splitter film is config-
ured toreflect near-infrared light and transmit visible light.
Athickness d of the transmissive plate satisfies thatwhen
the beam splitter plate is disposed obliquely in a trans-
mission path of the imaging beam of the camera, trans-
mission path lengths of visible light and near-infrared light
in the imaging beam in the transmissive plate are both
less than a projection length of the beam splitter film on
an optical axis of the imaging beam.

[0047] In the beam splitter plate provided in this em-
bodiment of this application, because the beam splitter
film is configured to reflect visible light and transmit near-
infrared light, or the beam splitter film is configured to
reflect near-infrared light and transmit visible light, visible
light and near-infrared light in an imaging beam path can
be separated by using the beam splitter film. Moreover,
the beam splitter film is supported on the transmissive
plate and is parallel to the transmissive plate, and the
thickness d of the transmissive plate satisfies that when
the beam splitter plate is disposed obliquely in the trans-
mission path of the imaging beam of the camera, the
transmission path lengths of the visible light and the near-
infrared light in the imaging beam in the transmissive
plate are both less than the projection length of the beam
splitter film on the optical axis of the imaging beam. As-
suming that an inclination angle of the beam splitter plate
is 6, and a width of the beam splitter film along an incli-
nation direction of the beam splitter plate is L, the pro-
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jection length of the beam splitter film on the optical axis
of the imaging beam a is L X cos . When the beam
splitter film is disposed at the same inclination angle in
the transmission path of the imaging beam a and sup-
ported by two right angle prisms, as shown in FIG. 2,
FIG. 3, or FIG. 4, transmission path lengths of the visible
light and the near-infrared light in the imaging beam in
the two right angle prisms are Ly and Ly,, Lg1=Lg,, and
Ly and Ly, are both equal to L X cos 6. It can be learned
from above that the transmission path lengths of the vis-
ible light and the near-infrared light in the imaging beam
are both less than Ly, or Ly,. When a material used for
the beam splitter plate is the same as the material of the
firstright angle prism 021 or the second right angle prism
022 in the embodiment shown in FIG. 2, FIG. 3, or FIG.
4, the visible light and the near-infrared light in the imag-
ing beam have relatively short optical paths when trans-
mitted in the transmissive plate, which causes arelatively
small chromatic aberration and off-axis aberration, and
helps reduce difficulty in correcting a chromatic aberra-
tion and an off-axis aberration of the camera.

[0048] It should be noted that, in the description of this
embodiment of this application, because a thickness of
the beam splitter film is very small, the thickness of the
beam splitter film is ignored.

[0049] Specifically, FIG. 9 is a schematic diagram of a
structure of a beam splitter plate 10 according to some
embodiments of this application. As shown in FIG. 9, the
beam splitter plate 10 includes a transmissive plate 101
and a beam splitter film 102. A material of the transmis-
sive plate 101 includes but is not limited to optical glass.
The transmissive plate 101 has a first surface 1011 and
a second surface 1012 opposite to each other, and the
first surface 1011 and the second surface 1012 are per-
pendicular to a thickness direction of the transmissive
plate 101. The beam splitter film 102 is disposed on the
first surface 1011. The structure is simple and is easy to
implement.

[0050] When the beam splitter plate 10 described in
the foregoing embodiment is mounted in the imaging
beam path, and the imaging beam a is incident from a
surface that is on the beam splitter film 102 and that is
in a direction away from the transmissive plate 101 (that
is, a light receiving surface R of the beam splitter plate
10), as shown in FIG. 9, the imaging beam a is incident
into the beam splitter plate 10 from the light receiving
surface R. The beam splitter film 102 reflects one (for
example, near-infrared light c¢) of the near-infrared light
and the visible light in the imaging beam, and transmits
the other (for example, visible light b) of the near-infrared
light and the visible light. The near-infrared light ¢ does
not pass through the transmissive plate 101, and a trans-
mission path length of the near-infrared light cinthe beam
splitter plate 10is L,=0. The visible light b passes through
the beam splitter plate 10, and a transmission path length
of the visible light b in the beam splitter plate 10 is L=
d/cos . According to a light refraction law, n= sin dsin
. 8=90°-0 can be learned from FIG. 9. L= d X n/sin &
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can be deduced from that. n is a refractive index of the
material of the transmissive plate 101. Because the thick-
ness d of the transmissive plate 101 satisfies that the
transmission path lengths of the visible light and the near-
infrared light in the imaging beam a are both less than
the projection length of the beam splitter film 102 on the
optical axis of the imaging beam a, and the projection
length of the beam splitter film 102 on the optical axis of
the imaging beam ais L X cos 6, L4=d X n/sin 6 <L X
cos 6, and L,=0< L X cos 6, from which d< L sin & cos
dn can be deduced. Therefore, in the embodiment
shown in FIG. 9, the thickness d of the transmissive plate
101 satisfies that the transmission path lengths of the
visible light and the near-infrared light in the imaging
beam a are both less than the projection length of the
beam splitter film 102 on the optical axis of the imaging
beam a, that is, the thickness d of the transmissive plate
101 satisfies d< L sin & cos dn.

[0051] When the beam splitter film 102 is configured
to reflect near-infrared light and transmit visible light, to
increase a transmittance of the visible light at the second
surface 1012 of the transmissive plate 101, in some em-
bodiments, as shown in FIG. 10, the beam splitter plate
10 further includes a first antireflective film 103. The first
antireflective film 103 is attached to the second surface
1012. The first antireflective film 103 is configured to in-
crease a transmittance of visible light emergent out of
the transmissive plate 101 from the second surface 1012,
and the transmitted visible light passes through the first
antireflective film 103.

[0052] When the beam splitter film 102 is configured
to reflect visible light and transmit near-infrared light, to
increase a transmittance of the near-infrared light at the
second surface 1012 of the transmissive plate 101, in
some embodiments, as shown in FIG. 11, the beam split-
ter plate 10 further includes a second antireflective film
104. The second antireflective film 104 is attached to the
second surface 1012. The second antireflective film 104
is configured to increase a transmittance of near-infrared
light emergent out of the transmissive plate 101 from the
second surface 1012, and the transmitted near-infrared
light passes through the second antireflective film 104.

[0053] FIG. 12 is a schematic diagram of a structure
of a beam splitter plate 10 according to some other em-
bodiments of this application. As shown in FIG. 12, the
beam splitter plate 10 includes a transmissive plate 101
and a beam splitter film 102. A material of the transmis-
sive plate 101 includes but is not limited to optical glass.
The transmissive plate 101 has a first surface 1011 and
a second surface 1012 opposite to each other, and the
first surface 1011 and the second surface 1012 are per-
pendicular to a thickness direction of the transmissive
plate 101. The beam splitter film 102 is attached to the
second surface 1012. The structure is simple and is easy
to implement.

[0054] When the beam splitter plate 10 described in
the foregoing embodiment is mounted in the imaging
beam path, and the imaging beam a is incident from the
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first surface 1011 (that is, a light receiving surface R of
the beam splitter plate 10), as shown in FIG. 12, the im-
aging beam a is incident into the beam splitter plate 10
from the light receiving surface R. The beam splitter film
102 reflects one (for example, near-infrared light c) of the
near-infrared light and the visible light in the imaging
beam, and transmits the other (for example, visible light
b) of the near-infrared light and the visible light. The near-
infrared light c passes through the transmissive plate 101
twice, and a transmission path length of the near-infrared
light c in the beam splitter plate 10 is L,= 2 X d/cos g.
The visible light b passes through the beam splitter plate
10 once, and a transmission path length of the visible
light b in the beam splitter plate 10 is L4= d/cos . Ac-
cording to a light refraction law, n= sin d/sin £. 5=90°-3
can be learned from FIG. 9. Ly=d X n/sin fand L= 2 X
d X nf/sin @ can be deduced from that. n is a refractive
index of the material of the transmissive plate 101. Be-
cause the thickness d of the transmissive plate 101 sat-
isfies thatthe transmission path lengths of the visible light
and the near-infrared light in the imaging beam a are both
less than the projection length of the beam splitter film
102 on the optical axis of the imaging beam a, and the
projection length of the beam splitter film 102 on the op-
tical axis of the imaging beam ais L X cos 0, L= d X
n/sin @ <LX cos 6, and L,=2 X d X n/sin < L X cos
@, fromwhich d<L sin 8cos & 2n can be deduced. There-
fore, in the embodiment shown in FIG. 12, the thickness
d of the transmissive plate 101 satisfies that the trans-
mission path lengths of the visible light and the near-
infrared light in the imaging beam a are both less than
the projection length of the beam splitter film 102 on the
optical axis of the imaging beam a, that is, the thickness
d of the transmissive plate 101 satisfies d< L sin 6 cos
a2n.

[0055] To increase transmittances of visible light and
near-infrared light at the first surface 1011 of the trans-
missive plate 101, in some embodiments, as shown in
FIG. 13, the beam splitter plate 10 further includes a third
antireflective film 105. The third antireflective film 105 is
attached to the first surface 1011. The third antireflective
film 105 is configured to increase transmittances of vis-
ible light and near-infrared light that are incident into the
transmissive plate 101 from the first surface 1011, and
the visible light and the near-infrared light in the imaging
beam pass through the third antireflective film 105.
[0056] FIG. 14 is a schematic diagram of a structure
of a beam splitter plate 10 according to some other em-
bodiments of this application. As shown in FIG. 14, the
beam splitter plate 10 includes a first transmissive plate
101a, a second transmissive plate 101b, and a beam
splitter film 102. Materials of the first transmissive plate
101aand the second transmissive plate 101binclude but
are notlimited to optical glass. The first transmissive plate
101a has a first surface 1011a and a second surface
1012a opposite to each other, and the first surface 1011a
and the second surface 1012a are perpendicular to a
thickness direction of the first transmissive plate 101a.
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The second transmissive plate 101b has a first surface
1011b and a second surface 1012b opposite to each oth-
er, and the first surface 1011b and the second surface
1012b are perpendicular to a thickness direction of the
second transmissive plate 101b. The beam splitter film
102 is sandwiched between the second surface 1012a
and the first surface 1011b. The beam splitter film 102 is
configured to reflect visible light and transmit near-infra-
red light, or the beam splitter film 102 is configured to
reflect near-infrared light and transmit visible light. The
structure is simple and easy to implement, and can per-
form waterproof and dustproof protection on the beam
splitter film.

[0057] When the beam splitter plate 10 described in
the foregoing embodiment is mounted in the imaging
beam path, and the imaging beam a is incident from the
first surface 1011a (that is, a light receiving surface R of
the beam splitter plate 10), as shown in FIG. 14, the im-
aging beam a is incident into the beam splitter plate 10
from the light receiving surface R. The beam splitter film
102 reflects one (for example, near-infrared light ¢) of the
near-infrared light and the visible light in the imaging
beam, and transmits the other (for example, visible light
b) of the near-infrared light and the visible light. The near-
infrared light c passes through the first transmissive plate
101a twice, and a transmission path length of the near-
infrared light ¢ in the beam spilitter plate 10 is L,=2 X d,
/cos . The visible light b passes through the first trans-
missive plate 101a and the second transmissive plate
101b, and a transmission path length of the visible light
b in the beam splitter plate 10 is L= (d;+d, )/cos S =
d/cos . According to a light refraction law, n= sin &/sin
. 8=90°-6 can be learned from FIG. 9. L4= d X n/sin &
and L= 2Xd; X n/sinédcan be deduced from that. n is a
refractive index of the material of the transmissive plate
101. d, is a thickness of the first transmissive plate 101a.
d, is a thickness of the second transmissive plate 101b.
Because the thickness d of the transmissive plate 101
satisfies that the transmission path lengths of the visible
light and the near-infrared light in the imaging beam a
are both less than the projection length of the beam split-
ter film 102 on the optical axis of the imaging beam a,
and the projection length of the beam splitter film 102 on
the optical axis of the imaging beam ais L X cos 6, L4=
d X n/sin @<L X cos 6, and L,=2Xd; X n/sin @<LX cos
6, from which d< L sin 6 cos @n and d;<d, can be de-
duced. Therefore, in the embodiment shown in FIG. 14,
the thickness d of the transmissive plate 101 satisfies
that the transmission path lengths of the visible light and
the near-infrared light in the imaging beam a are both
less than the projection length of the beam splitter film
102 on the optical axis of the imaging beam a, that is,
the thickness d of the transmissive plate 101 satisfies d<
L sin & cos @n and d<d,.

[0058] To increase transmittances of visible light and
near-infrared light at the first surface 1011a of the first
transmissive plate 101a, in some embodiments, as
shown in FIG. 15, the beam splitter plate 10 further in-



17 EP 4 063 940 A1 18

cludes a fourth antireflective film 106. The fourth antire-
flective film 106 is attached to the first surface 1011a of
the first transmissive plate 101a. The fourth antireflective
film 106 is configured to increase transmittances of vis-
ible light and near-infrared light that are incident into the
first transmissive plate 101a from the first surface 1011a
of the first transmissive plate 101a, and the visible light
and the near-infrared light in the imaging beam pass
through the fourth antireflective film 106.

[0059] When the beam splitter film 102 is configured
to reflect near-infrared light and transmit visible light, to
increase a transmittance of the visible light at the second
surface 1012b of the second transmissive plate 101b, in
some embodiments, as shown in FIG. 16, the beam split-
ter plate 10 further includes a fifth antireflective film 107.
The fifth antireflective film 107 is attached to the second
surface 1012b of the second transmissive plate 101b.
The fifth antireflective film 107 is configured to increase
atransmittance of visible light emergent out of the second
transmissive plate 101b from the second surface 1012b
of the second transmissive plate 101b, and the transmit-
ted visible light passes through the fifth antireflective film
107.

[0060] When the beam splitter film 102 is configured
to reflect visible light and transmit near-infrared light, to
increase a transmittance of the near-infrared light at the
second surface 1012b of the second transmissive plate
101b, in some embodiments, as shown in FIG. 17, the
beam splitter plate 10 further includes a sixth antireflec-
tive film 108. The sixth antireflective film 108 is attached
to the second surface 1012b of the second transmissive
plate 101b. The sixth antireflective film 108 is configured
to increase a transmittance of near-infrared light emer-
gent out of the second transmissive plate 101b from the
second surface 1012b of the second transmissive plate
101b, and the transmitted near-infrared light passes
through the sixth antireflective film 108.

[0061] In some embodiments, the thickness d of the
transmissive plate 101 is less than 0.5 mm. In this way,
the thickness of the transmissive plate 101 is relatively
small, and when the beam splitter plate 10 is disposed
obliquely in the transmission path of the imaging beam
ofthe camera, the transmission path lengths of the visible
light b and the near-infrared light ¢ in the imaging beam
ain the transmissive plate 101 are relatively small, which
causes a relatively small chromatic aberration and off-
axis aberration, and reduces difficulty in correcting a
chromatic aberration and an off-axis aberration of the
camera.

[0062] In some embodiments, the inclination angle 6
of the beam splitter plate 10 is 40° to 60°. When the in-
clination angle of the beam splitter plate 10 is within this
range, visible light and near-infrared light can be sepa-
rated.

[0063] In some embodiments, as shown in FIG. 8, the
beam splitter apparatus 12 further includes a visible light
sensor 123 and a near-infrared light sensor 124. The
visible light sensor 123 is disposed in the housing 121,
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and the visible light sensor 123 is configured to convert
the visible light b reflected or transmitted by the beam
splitter plate 10 into a visible light signal. The near-infra-
red light sensor 124 is disposed in the housing 121, and
the near-infrared light sensor 124 is configured to convert
the near-infrared light ¢ transmitted or reflected by the
beam splitter plate 10 into a luminance signal.

[0064] Inthis way, the beam splitter plate 10, the visible
light sensor 123, and the near-infrared light sensor 124
are integrated in the same housing, so that accuracy of
optical paths from the beam splitter plate 10 to the visible
light sensor 123 and from the beam splitter plate 10 to
the near-infrared light sensor 124 can be ensured.
[0065] In some embodiments, the beam splitter appa-
ratus 12 further includes a visible light filter (not shown
in the figure), the visible light filter is disposed between
the beam splitter plate 10 and the near-infrared light sen-
sor 124, and the visible light filter is configured to filter
out visible lightin the near-infrared light reflected or trans-
mitted by the beam splitter plate 10. In this way, the visible
light and the near-infrared light can be further separated,
to avoid interference from the visible light to sensing and
collection of the near-infrared light.

[0066] In some embodiments, the beam splitter appa-
ratus 12 further includes a near-infrared light filter (not
shown in the figure), the near-infrared light filter is dis-
posed between the beam splitter plate 10 and the visible
light sensor 123, and the near-infrared light filter is con-
figured to filter out near-infrared light in the visible light
reflected or transmitted by the beam splitter plate 10. In
this way, the near-infrared light and the visible light can
be further separated, to avoid interference from the near-
infrared light to sensing and collection of the visible light.
[0067] FIG. 18isacutawaydrawingofthe beam splitter
lens module shown in FIG. 6. As shown in FIG. 18, the
housing 121 of the beam splitter apparatus 12 is con-
nected to the image side end A of the lens barrel 111 of
the imaging lens module 11 by using the connecting
structure 122, and the light inlet C of the beam splitter
apparatus 12 is opposite to the image side surface B of
the imaging lens group 112 of the imaging lens module
11. In this way, the beam splitter lens module is assem-
bled, and the beam splitter apparatus can be assembled
with different imaging lens modules to form beam splitter
lens modules having different functions, which makes it
unnecessary todevelop a new beam splitterlens module,
thereby saving development costs of the beam splitter
lens module.

[0068] FIG. 19 is a schematic diagram of a structure
of a beam splitter lens module 1 according to some other
embodiments of this application. FIG. 20 is a cutaway
drawing of the beam splitter lens module shown in FIG.
19. As shown in FIG. 19 and FIG. 20, the beam splitter
lens module 1 includes alens barrel 111, an imaging lens
group 112, and a beam splitter plate 10. The lens barrel
111 is configured to fix the imaging lens group 112 and
the beam splitter plate 10. A material of the lens barrel
111 includes but is not limited to metal and plastic. The
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imaging lens group 112 is disposed in the lens barrel
111, the imaging lens group 112 includes at least one
lens, and the imaging lens group 112 is configured to
focus to form an imaging beam. The beam splitter plate
10 is the same as the beam splitter plate 10 in the beam
splitter apparatus 12, the beam splitter plate 10 is dis-
posed obliquely in the lens barrel 111, the beam splitter
plate 10 is located on an image side of the imaging lens
group 112, and a light receiving surface R of the beam
splitter plate 10 faces an image side surface B of the
imaging lens group.

[0069] In this way, the imaging lens group 112 and the
beam splitter plate 10 are integrated into the lens barrel
111, so that relative position accuracy between the im-
aging lens group 112 and the beam splitter plate 10 can
be ensured, and accuracy of an optical path from the
imaging lens group 112 to the beam splitter plate 10 can
be ensured.

[0070] Insomeembodiments, asshowninFIG. 19 and
FIG. 20, a first opening 111a is enclosed by an image
side end of the lens barrel 111, and visible light or near-
infrared light transmitted by the beam splitter lens 10 can
be emergent from the first opening 111a. A second open-
ing 111b is provided on a side wall of the lens barrel 111,
and near-infrared light or visible light reflected by the
beam splitter lens 10 can be emergent from the second
opening 111b.

[0071] Insomeembodiments, asshowninFIG. 21, the
beam splitter lens module 1 further includes a visible light
sensor 123 and a near-infrared light sensor 124. The
visible light sensor 123 is disposed outside the lens barrel
111 and fixed to the lens barrel 111, and the visible light
sensor 123 is configured to convert the visible light b
reflected or transmitted by the beam splitter plate 10 into
a visible light signal. The near-infrared light sensor 124
is disposed outside the lens barrel 111 and fixed to the
lens barrel 111, and the near-infrared light sensor 124 is
configured to convert the near-infrared light c transmitted
orreflected by the beam splitter plate 10 into a luminance
signal.

[0072] Inthisway,the beam splitter plate 10, the visible
light sensor 123, and the near-infrared light sensor 124
are fixed together, so that accuracy of optical paths from
the beam splitter plate 10 to the visible light sensor 123
and from the beam splitter plate 10 to the near-infrared
light sensor 124 can be ensured.

[0073] In some embodiments, the beam splitter lens
module 1 further includes a visible light filter (not shown
in the figure), the visible light filter is disposed between
the beam splitter plate 10 and the near-infrared light sen-
sor 124, and the visible light filter is configured to filter
outvisible light in the near-infrared light reflected or trans-
mitted by the beam splitter plate 10. In thisway, the visible
light and the near-infrared light can be further separated,
to avoid interference from the visible light to sensing and
collection of the near-infrared light.

[0074] In some embodiments, the beam splitter lens
module 1 further includes a near-infrared light filter (not
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shown in the figure), the near-infrared light filter is dis-
posed between the beam splitter plate 10 and the visible
light sensor 123, and the near-infrared light filter is con-
figured to filter out near-infrared light in the visible light
reflected or transmitted by the beam splitter plate 10. In
this way, the near-infrared light and the visible light can
be further separated, to avoid interference from the near-
infrared light to sensing and collection of the visible light.
[0075] AsshowninFIG. 5, the camera further includes
a camera host 2, and the camera host 2 includes an im-
age fusion module (not shown in the figure). The image
fusion module is electrically connected to the visible light
sensor 123, and the image fusion module is electrically
connected to the near-infrared light sensor 124. The im-
age fusion module is configured to perform separate im-
age processing on the visible light signal converted by
the visible light sensor 123 and the luminance signal con-
verted by the near-infrared light sensor 124, and fuse a
processed visible light signal and a processed luminance
signal

[0076] In the descriptions of this specification, the de-
scribed specific features, structures, materials, or char-
acteristics may be combined in an appropriate manner
in any one or more of the embodiments or examples.
[0077] Finally, it should be noted thatthe foregoing em-
bodiments are merely intended for describing the tech-
nical solutions of this application, but not for limiting this
application. Although this application is described in de-
tail with reference to the foregoing embodiments, per-
sons of ordinary skill in the art should understand that
they may still make modifications to the technical solu-
tions described in the foregoing embodiments or make
equivalent replacements to some technical features
thereof, without departing from the spirit and scope of
the technical solutions of the embodiments of this appli-
cation.

Claims

1. A beam splitter plate, disposed obliquely in a trans-
mission path of an imaging beam of a camera, com-
prising:

a transmissive plate that is a light-transmitting
plate-like structure; and

a beam splitter film, supported on the transmis-
sive plate and parallel to the transmissive plate,
wherein the beam splitter film is configured to
reflect visible light and transmit near-infrared
light, or the beam splitter film is configured to
reflect near-infrared light and transmit visible
light, wherein

a thickness of the transmissive plate satisfies
that when the beam splitter plate is disposed
obliquely in the transmission path of the imaging
beam of the camera, transmission path lengths
of visible light and near-infrared light in the im-
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aging beam in the transmissive plate are both
less than a projection length of the beam splitter
film on an optical axis of the imaging beam.

The beam splitter plate according to claim 1, wherein
the transmissive plate has a first surface and a sec-
ond surface opposite to each other; and

the beam splitter film is attached to the first surface
or the second surface.

The beam splitter plate according to claim 2, wherein
when the beam splitter film is attached to the first
surface, and the beam splitter film is configured to
reflect near-infrared light and transmit visible light,
the beam splitter plate further comprises:

a first antireflective film, attached to the second
surface, wherein the first antireflective film is
configured to increase a transmittance of visible
light emergent out of the transmissive plate from
the second surface; and

when the beam splitter film is attached to the
first surface, and the beam spilitter film is config-
ured to reflect visible light and transmit near-in-
frared light, the beam splitter plate further com-
prises:

a second antireflective film, attached to the sec-
ond surface, wherein the second antireflective
film is configured to increase a transmittance of
near-infrared light emergent out of the transmis-
sive plate from the second surface.

The beam splitter plate according to claim 2 or 3,
wherein when the beam splitter film is attached to
the second surface, the beam splitter plate further
comprises:

athird antireflective film, attached to the first surface,
wherein the third antireflective film is configured to
increase transmittances of visible light and near-in-
frared light that are incident into the transmissive
plate from the first surface.

The beam splitter plate according to claim 1, wherein
the transmissive plate comprises a first transmissive
plate and a second transmissive plate;

the first transmissive plate has a first surface
and a second surface opposite to each other;
the second transmissive plate has a first surface
and a second surface opposite to each other;
and

the beam splitter film is sandwiched between
the second surface ofthe first transmissive plate
and the first surface of the second transmissive
plate.

6. Thebeam splitter plate according to claim 5, wherein

the beam splitter plate further comprises:
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a fourth antireflective film, attached to the first sur-
face of the first transmissive plate, wherein the fourth
antireflective film is configured to increase transmit-
tances of visible light and near-infrared light that are
incident into the first transmissive plate from the first
surface of the first transmissive plate.

The beam splitter plate according to claim 5 or 6,
wherein when the beam splitter film reflects near-
infrared light and transmits visible light, the beam
splitter plate further comprises:

a fifth antireflective film, attached to the second
surface of the second transmissive plate, where-
in the fifth antireflective film is configured to in-
crease a transmittance of visible light emergent
out of the second transmissive plate from the
second surface of the second transmissive
plate; and

when the beam splitter film reflects visible light
and transmits near-infrared light, the beam split-
ter plate further comprises:

a sixth antireflective film, attached to the second
surface of the second transmissive plate, where-
in the sixth antireflective film is configured to in-
crease a transmittance of near-infrared light
emergent out of the second transmissive plate
from the second surface of the second transmis-
sive plate.

8. Abeam splitter apparatus, comprising:

a housing, provided with a light inlet;

a connecting structure, disposed on a housing
edge at the light inlet, wherein the connecting
structure is configured to connect to an image
side end of a lens barrel of an imaging lens mod-
ule, so that the light inlet is opposite to an image
side surface of an imaging lens group of the im-
aging lens module; and

a beam splitter plate that is the beam splitter
plate according to any one of claims 1 to 7,
wherein the beam splitter plate is disposed ob-
liquely in the housing.

9. The beam splitter apparatus according to claim 8,

further comprising:

a visible light sensor, disposed in the housing,
wherein the visible light sensor is configured to
convert visible light reflected or transmitted by
the beam splitter plate into a visible light signal;
and

a near-infrared light sensor, disposed in the
housing, wherein the near-infrared light sensor
is configured to convert near-infrared light trans-
mitted or reflected by the beam splitter plate into
a luminance signal.
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10. A beam splitter lens module, comprising:

an imaging lens module, comprising a lens bar-
rel and an imaging lens group disposed in the
lens barrel, whereinthe lens barrel has animage
side end, the imaging lens group is configured
to focus to form an imaging beam, and the im-
aging lens group has animage side surface; and
a beam splitter apparatus that is the beam split-
ter apparatus according to claim 8 or 9, wherein
a housing of the beam splitter apparatus is con-
nected to the image side end of the lens barrel
by using a connecting structure, and a light inlet
of the beam splitter apparatus is opposite to the
image side surface of the imaging lens group.

11. Abeam splitter lens module, comprising:

a lens barrel;

an imaging lens group, disposed in the lens bar-
rel, wherein the imaging lens group is configured
to focus to form an imaging beam; and

a beam splitter plate that is the beam splitter
plate according to any one of claims 1 to 7,
wherein the beam splitter plate is located on an
image side of the imaging lens group, and the
beam splitter plate is disposed obliquely in the
lens barrel.

12. The beam splitter lens module according to claim
11, wherein a first opening is enclosed by an image
side end of the lens barrel, and visible light or near-
infrared light transmitted by the beam splitter plate
is emergent from the first opening; and a second
opening is provided on a side wall of the lens barrel,
and near-infrared light or visible light reflected by the
beam splitter plate is emergent from the second
opening; and
the beam splitter lens module further comprises:

a visible light sensor, disposed outside the lens
barrel and fixed to the lens barrel, wherein the
visible light sensor is configured to convert the
visible light reflected or transmitted by the beam
splitter plate into a visible light signal; and

a near-infrared light sensor, disposed outside
the lens barrel and fixed to the lens barrel,
wherein the near-infrared light sensor is config-
ured to convert the near-infrared light transmit-
ted or reflected by the beam splitter plate into a
luminance signal.

13. A camera, comprising the beam splitter lens module
according to any one of claims 10 to 12.

14. An electronic device, comprising the camera accord-
ing to claim 13.
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