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1
PHOTOGRAPHING DEVICE FOR VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based upon and claims priority to
Chinese Patent Application No. 202010479770.4, and Chi-
nese Patent Application No. 202020962160.5, both of which
were filed on May 29, 2020, the entire contents of which are
incorporated herein by reference.

TECHNICAL FIELD

This application relates to the field of automatic driving
technology, and more particularly to a photographing device
for a vehicle.

BACKGROUND

In the related art, when a vehicle is driving on a rainy day,
a lens of a camera disposed outside the vehicle will be
subject to raindrops, and thus the imaging of acquired
information will be affected. As a result, the image infor-
mation acquired by the camera lens may be different from
the actual information on road and vehicle conditions, and
the recognition of traffic signals and obstacles may be
inaccurate, causing an automatic driving system of the
vehicle to make wrong judgments, which will threaten the
safety of passengers and vehicles. Moreover, stains on a
surface of the lens will also affect imaging and threaten
driving safety.

SUMMARY

The present disclosure provides a photographing device
for a vehicle. The photographing device can remove rain-
drops on a lens surface at any time, which results in high
imaging definition of a camera and low driving safety
hazards.

The photographing device according to embodiments of
the present disclosure includes: a seat; a camera mounted on
the seat; a lens holder mounted on the seat and rotatable
relative to the seat; a transparent lens mounted on the lens
holder and arranged opposite to the camera; and a driving
assembly connected with the lens holder to drive the lens
holder to rotate relative to the base.

For the photographing device according to the embodi-
ments of the present disclosure, by providing the lens holder
which is rotatable relative to the base and on which the
transparent lens is mounted, and by providing the driving
assembly for driving the lens holder to rotate relative to the
base, the lens holder can be driven to rotate using the driving
assembly, and the transparent lens can be brought into
rotation. During the rotation, a centrifugal force of the
transparent lens can hurl out raindrops on the transparent
lens, thereby making a surface of the transparent lens
maintain a better light transmission effect and improving the
reliability of the camera’s clear imaging. Moreover, the
raindrops on the surface of the transparent lens can be
removed at any time during driving to reduce safety hazards
during driving.

It should be understood that the description in this section
is not intended to indicate crucial or important features of the
embodiments of the present disclosure or limit the scope of
the present disclosure. Other features of the present disclo-
sure will be readily appreciated from the following descrip-
tion.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are used for better under-
standing of the present disclosure rather than limitation of
the present disclosure.

FIG. 1 is a perspective view of a photographing device for
a vehicle according to a first embodiment of the present
disclosure.

FIG. 2 is a cutaway view of the photographing device in
FIG. 1.

FIG. 3 is a side view of the photographing device in FIG.
1.

FIG. 4 is a sectional view of the photographing device in
FIG. 1.

FIG. 5 is a rear view of the photographing device in FIG.
1.

FIG. 6 is a side view of a photographing device for a
vehicle according to a second embodiment of the present
disclosure.

FIG. 7 is a sectional view of the photographing device in
FIG. 6.

FIG. 8 is a front view of a retaining ring of a photograph-
ing device for a vehicle according to an embodiment of the
present disclosure.

FIG. 9 is a side view of the retaining ring in FIG. 8.

FIG. 10 is a perspective view of a photographing device
for a vehicle according to a third embodiment of the present
disclosure.

FIG. 11 is a cutaway view of the photographing device in
FIG. 10.

FIG. 12 is a front view of the photographing device in
FIG. 10.

FIG. 13 is a sectional view of the photographing device in
FIG. 10.

DETAILED DESCRIPTION

Exemplary embodiments of the present disclosure will be
illustrated below with reference to the accompanying draw-
ings, which include various details of the embodiments of
the present disclosure to facilitate understanding, and which
should be considered to be merely exemplary. Therefore, a
person skilled in the art should recognize that various
changes and modifications can be made to the embodiments
described herein without departing from the scope of the
present disclosure. For clarity and conciseness, description
about well-known functions and structures will be omitted.

A photographing device for a vehicle according to
embodiments of the present disclosure will be described
below with reference to FIGS. 1-13.

As shown in FIGS. 1-13, the photographing device 1
according to the embodiments of the present disclosure
includes a base 10, a camera 20, a lens holder 30, a
transparent lens 40, and a driving assembly 50.

As shown in FIGS. 2 and 4, the camera 20 is mounted on
the base 10; the lens holder 30 is mounted on the base 10 and
is rotatable relative to the base 10; the transparent lens 40 is
mounted on the lens holder 30 and arranged opposite to the
camera 20; the driving assembly 50 is connected with the
lens holder 30 to drive the lens holder 30 to rotate relative
to the base 10. Specifically, as shown in FIGS. 2 and 4, a rear
end of the camera 20 is connected to the base 10, and the lens
holder 30 is arranged on a front side of a lens of the camera
20, so that the camera 20 can perform clear imaging through
the transparent lens 40 mounted on the lens holder 30.

Therefore, according to the technical solution of the
embodiments of the present disclosure, by providing the lens
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holder which is rotatable relative to the base and on which
the transparent lens is mounted, and by providing the driving
assembly for driving the lens holder to rotate relative to the
base, the lens holder can be driven to rotate using the driving
assembly, and the transparent lens can be brought into
rotation. During the rotation, a centrifugal force of the
transparent lens can hurl out raindrops on the transparent
lens, thereby making a surface of the transparent lens
maintain a better light transmission effect and improving the
reliability of the camera’s clear imaging. Moreover, the
raindrops on the surface of the transparent lens can be
removed at any time during driving to reduce safety hazards
during driving.

In some embodiments, as shown in FIGS. 1-7, the base 10
includes a cylindrical member 101 and a cover plate 102.
The cylindrical member 101 has a chamber 1011, and a first
end (a front end as shown in FIG. 2) of the cylindrical
member 101 is opened to make a first end of the chamber
1011 open. The cover plate 102 is arranged at a second end
(a rear end as shown in FIG. 2) of the cylindrical member
101 to cover a second end of the chamber 1011. The camera
20 is mounted on the cover plate 102 and located in the
chamber 1011. The lens holder 30 is mounted at the first end
of the cylindrical member 101 to cover, together with the
transparent lens 40, the first end of the chamber 1011.

Specifically, as shown in FIGS. 1-7, the cylindrical mem-
ber 101 extends in a front-rear direction, a rear end of the
chamber 1011 of the cylindrical member 101 is open, and
the rear end of the cylindrical member 101 is provided with
the cover plate 102 to cover the rear end of the chamber
1011. Preferably, the cylindrical member 101 and the cover
plate 102 are integrally formed, that is, the base 10 is an
integrally formed member. It should be noted that the
cylindrical member 101 and the cover plate 102 may also be
two separate structural members. After the cylindrical mem-
ber 101 and the cover plate 102 are formed separately, the
cover plate 102 is connected to the rear end of the cylindrical
member 101 to form the base 10.

A front end of the chamber 1011 of the cylindrical
member 101 is open, and the lens holder 30 is mounted at
the front end (the first end) of the cylindrical member 101
and provided with a through hole that runs through the lens
holder 30 in the front-rear direction. The transparent lens 40
is mounted in the through hole and opposite to the camera
20 in the front-rear direction. The lens holder 30 and the
transparent lens 40 together shield the front end of the
chamber 1011. Therefore, a relatively sealed space (cham-
ber) can be formed by the cover plate, the cylindrical
member, the lens holder, and the transparent lens, and
external water vapor or dust can be prevented from invading
the chamber, which is beneficial for clear imaging of the
camera in the chamber and enhances the damage resistance.

In some embodiments, as shown in FIGS. 1-9, the pho-
tographing device 1 further includes a retaining ring 60. The
retaining ring 60 is arranged at the first end of the cylindrical
member 101, and a part of the lens holder 30 is clamped
between the retaining ring 60 and the first end of the
cylindrical member 101. Therefore, the clamping by the
retaining ring and the cylindrical member can be used to
prevent the lens holder from moving in the front-rear
direction, and the assembling reliability of the transparent
lens can be improved. In the embodiment shown in FIG. 1,
the retaining ring 60 is a circular ring. It can be understood
that the shape of the retaining ring 60 is not limited to that
shown in FIG. 1, and instead, the retaining ring 60 can be
provided suitably according to the opening shape of the
cylindrical member 101.
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In some embodiments, as shown in FIGS. 8 and 9, the
retaining ring 60 is provided with a water guiding groove
601 that has a length extending along a peripheral direction
of the retaining ring 60, a width extending along a radial
direction of the retaining ring 60, and a depth extending
along an axial direction of the retaining ring 60. In other
words, the water guiding groove 601 is a groove extending
along the peripheral direction of the retaining ring 60 and
having a certain depth in the axial direction of the retaining
ring 60, so that the water guiding groove can be used to drain
the raindrops hurled out by the transparent lens to the outside
of the photographing device.

Specifically, as shown in FIGS. 4, 7, 8 and 9, the water
guiding groove 601 extends along the peripheral direction of
the retaining ring 60 to form the length of the water guiding
groove 601. The water guiding groove 601 extends forward
from a rear end surface of the retaining ring 60 to form the
depth of the water guiding groove 601 and extends inward
from an outer peripheral surface of the retaining ring 60 to
form the width of the water guiding groove 601.

Further, as shown in FIGS. 1-9, there are a plurality of
water guiding grooves 601, and the plurality of water
guiding grooves 601 are arranged at intervals along the
peripheral direction of the retaining ring 60. Thus, the
efficiency and reliability of guiding water by the water
guiding groove can be improved.

In some embodiments, as shown in FIG. 4, the driving
assembly 50 includes a motor 501, a gear 502, and a gear
ring 503. The motor 501 is mounted on the cover plate 102
and located outside the chamber 1011. The gear 502 is
located in the chamber 1011 and connected to an output shaft
of the motor 501. The gear ring 503 is mounted on the lens
holder 30 and arranged in the chamber 1011, and the gear
ring 503 meshes with the gear 502. Specifically, a front end
of the motor 501 is mounted to a rear end surface of the
cover plate 102. The output shaft of the motor 501 extends
forward into the chamber 1011, and the gear 502 is con-
nected to a front end of the output shaft. The gear ring 503
extends along a peripheral direction of the lens holder 30 and
arranged on a rear side of the lens holder 30.

The output shaft of the motor can drive the gear to rotate,
and the engagement between the gear and the gear ring can
drive the gear ring 503 to rotate. In turn, the rotation of the
gear ring can drive the lens holder to rotate, so that the
transparent lens rotates along with the lens holder to hurl out
the raindrops on the surface of the transparent lens.

In addition, in the embodiment shown in FIG. 4, the base
10, the lens holder 30, the retaining ring 60, and the gear 502
can be made of engineering plastics with self-lubricity,
abrasion resistance, and good mechanical properties, so as to
reduce the abrasion of components and parts of the photog-
raphy device during the rotation of the lens holder. The
transparent lens 40 may be spherical, which can facilitate the
hurl-out of raindrops.

It can be understood that the driving assembly 50 is not
limited to the embodiments shown in FIGS. 1-4. For
example, in other embodiments, as shown in FIGS. 6 and 7,
the driving assembly 50 includes a first compressed gas
nozzle 504 and a plurality of blades 505 mounted on the lens
holder 30. The first compressed gas nozzle 504 and the
blades 505 are arranged in the chamber 1011. The first
compressed gas nozzle 504 can eject compressed gas to the
blades 505 to drive the blades 505 to rotate. As a result, the
compressed gas ejected by the first compressed gas nozzle
can be used as power to drive the blades to rotate, and in turn
the blades are used to drive the lens holder to rotate, so that
the transparent lens can rotate and hurl out raindrops. In



US 11,938,868 B2

5

addition, the compressed gas ejected by the first compressed
gas nozzle can also remove mist in the chamber and improve
the imaging clarity of the camera.

In an embodiment shown in FIG. 7, the base 10, the lens
holder 30, and the retaining ring 60 can be made of engi-
neering plastics with self-lubrication, abrasion resistance,
and good mechanical properties, to reduce the wear and tear
of parts of the photographing device when the lens holder
rotates.

The structures of the base 10 and the transparent lens 40
are not limited to the embodiments shown in FIGS. 1-7. For
example, in other embodiments, as shown in FIGS. 10-13,
the transparent lens 40 is substantially cylindrical, the lens
holder 30 is provided with a first annular groove 301, a first
end of the transparent lens 40 is fitted in the first annular
groove 301, and the base 10 is arranged in the transparent
lens 40. Specifically, as shown in FIG. 10, the transparent
lens 40 is a cylindrical structural member extending in a
left-right direction (i.e., the left-right direction as shown in
FIG. 10), and the camera 20 is mounted on the base 10. The
substantially cylindrical transparent lens has a large light
transmission range and high light transmission intensity,
which is conducive to the clear imaging of the camera. The
lens holder 30 is mounted at a right end of the transparent
lens 40, the first annular groove 301 extends along the
peripheral direction of the lens holder 30 and is opened
leftwards, and the right end of the transparent lens 40 can be
inserted into the first annular groove 301, thereby improving
the convenience of assembling the lens holder and the
transparent lens.

In some specific embodiments, as shown in FIG. 10, FIG.
11 and FIG. 13, the photographing device 1 further includes
a guide seat 70 connected to the base 10 and arranged
opposite to the lens holder 30. The guide seat 70 is provided
with a second annular groove 701, and a second end of the
transparent lens 40 is fitted in the second annular groove
701. Specifically, the guide seat 70 is disposed at a left end
(i.e., the second end) of the transparent lens 40, the guide
seat 70 is mounted on the base 10, the second annular groove
701 extends in a peripheral direction of the guide seat 70 and
is opened rightwards, and the left end of the transparent lens
40 is suitable to be inserted into the second annular groove
701.

Therefore, the way of assembling the guide seat and the
transparent lens can be simplified, the rotation of the trans-
parent lens can be guided by the second annular groove, and
the guide seat, the transparent lens, and the lens holder can
constitute a closed receiving space to protect the camera in
the transparent lens from being corroded by moisture and
dust.

In some specific embodiments, as shown in FIG. 10 and
FIG. 11, the lens holder 30 and the guide seat 70 are both
substantially cylindrical, which facilitates the adaptation to
the substantially cylindrical transparent lens 40. The driving
assembly 50 includes the motor 501, the output shaft of the
motor 501 is connected to the lens holder 30, and the motor
501 is suitable to drive the lens holder 30 to rotate. In turn,
the lens holder 30 can drive the transparent lens 40 to rotate
to hurl out raindrops on the surface of the transparent lens
40.

In the embodiment shown in FIGS. 10-13, the base 10, the
lens holder 30, and the lens guide seat 70 can be made of
engineering plastics with self-lubrication, abrasion resis-
tance, and good mechanical properties, to reduce the wear
and tear of parts of the photographing device when the lens
holder rotates.
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In some embodiments, the photographing device 1 further
includes a second compressed gas nozzle (not shown) that
can eject compressed gas toward the transparent lens 40
from the outside of the transparent lens 40. Therefore, the
compressed gas ejected from the second compressed gas
nozzle can be used to blow away stains on an outer surface
of the transparent lens, which is further conducive to the
clear imaging of the camera.

In some embodiments, the photographing device 1 further
includes a third compressed gas nozzle (not shown) that can
eject compressed gas toward the transparent lens from the
inside of the transparent lens. Therefore, the compressed gas
ejected from the third compressed gas nozzle can be used to
remove the mist within the photographing device, and
further improve the imaging clarity. In the embodiment
shown in FIGS. 6 and 7, the third compressed gas nozzle
may not be provided, and a defogging effect can be achieved
when the first compressed gas nozzle 504 drives the blades
505 to rotate.

In some specific embodiments, the photographing device
1 further includes a heating component (not shown) that can
be used to heat the compressed gas in the third compressed
gas nozzle to defrost and avoid condensation on the surface
of the transparent lens.

In some embodiments, the photographing device 1 further
includes a cleaning liquid nozzle (not shown) that can spray
a cleaning liquid to the transparent lens 40 from the outside
of the transparent lens 40. Therefore, the cleaning liquid can
be used to remove stains on the outer surface of the
transparent lens and make the camera imaging clearer.

In some embodiments, the photographing device 1 further
includes a wiper assembly (not shown) that can cooperate
with the cleaning liquid nozzle to remove stains on the
surface of the transparent lens 40. It can be understood that
the wiper assembly can make the cleaning liquid evenly
spread on the surface of the transparent lens and can wipe
back and forth on the surface of the transparent lens to
improve a cleaning effect of the cleaning liquid.

A photographing device for a vehicle according to a
specific example of the present disclosure will be described
below with reference to FIGS. 1-5 and 8-9.

As shown in FIGS. 1, 2 and 4, the photographing device
1 includes a base 10, a camera 20, a lens holder 30, a
transparent lens 40, and a driving assembly 50. As shown in
FIG. 2, the base 10 includes a cylindrical member 101
extending in a front-rear direction (e.g., the front-rear direc-
tion shown in FIG. 2) and having a chamber 1011. A rear end
of the chamber 1011 of the cylindrical member 101 is open,
and a cover plate 102 is provided at a rear end of the
cylindrical member 101 to cover the rear end of the chamber
1011.

A front end of the chamber 1011 of the cylindrical
member 101 is open, and the lens holder 30 is mounted at
a front end of the cylindrical member 101. The lens holder
30 is provided with a through hole that runs through the lens
holder 30 in the front-rear direction. The transparent lens 40
is mounted in the through hole and opposite to the camera
20 in the front-rear direction. The lens holder 30 and the
transparent lens 40 together shield the front end of the
chamber 1011.

As shown in FIG. 2, the photographing device 1 includes
an annular retaining ring 60 mounted at the front end of the
cylindrical member 101 and located on a front side of the
lens holder 30, and an edge of the lens holder 30 is
sandwiched between the annular retaining ring 60 and the
front end of the cylindrical member 101. As shown in FIGS.
8 and 9, the annular retaining ring 60 is provided with a
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water guiding groove 601 that extends along a peripheral
direction of the retaining ring 60 and has a certain width in
a radial direction of the retaining ring 60 and a certain depth
in a front-rear direction of the retaining ring 60. There are a
plurality of water guiding grooves 601 evenly spaced along
the peripheral direction of the retaining ring 60.

As shown in FIG. 4, the driving assembly 50 includes a
motor 501, a gear 502, and a gear ring 503. A front end of
the motor 501 is mounted to a rear end surface of the cover
plate 102. An output shaft of the motor 501 extends forward
into the chamber 1011. The gear 502 and the gear ring 503
are both located in the chamber 1011. The gear 502 is
connected to a front end of the output shaft. The gear ring
503 extends in a peripheral direction of the lens holder 30
and is arranged on a rear side of the lens holder 30. The gear
502 meshes with the gear ring 503.

A photographing device for a vehicle according to another
embodiment of the present disclosure will be described
below with reference to FIGS. 6-9.

As shown in FIGS. 6 and 7, the photographing device 1
includes a base 10, a camera 20, a lens holder 30, a
transparent lens 40, blades 505, and a first compressed gas
nozzle 504.

As shown in FIG. 7, the blades 505 are located in the
chamber 1011, and the blades 505 are distributed along a
peripheral direction of the lens holder 30 and arranged on a
rear side of the lens holder 30. The first compressed gas
nozzle 504 passes through and is connected to the cover
plate 102. A front end of the first compressed gas nozzle 504
is located in the chamber 1011, and a rear end of the first
compressed gas nozzle 504 extends out of the chamber 1011,
that is, the rear end of the first compressed gas nozzle 504
is located outside the base 10, to facilitate the docking with
external ventilation equipment. The front end of the first
compressed gas nozzle 504 has a jet orifice that is opened
toward the blades 505.

Other structures and operations of the photographing
device shown in FIGS. 6 and 7 may be the same as those in
the embodiments shown in FIGS. 1-5 and will not be
described in detail here.

A photographing device 1 for a vehicle according to
another embodiment of the present disclosure will be
described below with reference to FIGS. 10-13.

As shown in FIGS. 10-13, the photographing device 1
includes a base 10, a camera 20, a lens holder 30, a
transparent lens 40, and a lens guide seat 70. As shown in
FIGS. 10 and 11, the transparent lens 40 is a cylindrical
structural member extending in a left-right direction (e.g. the
left-right direction as shown in FIG. 10), a right end of the
transparent lens 40 is also open, and the guide seat 70 is
mounted at the right end of the transparent lens 40 to block
the open right end. A left end of the transparent lens 40 is
open, and the lens holder 30 is mounted at the left end of the
transparent lens 40 to block the open left end. The base 10
is arranged in the transparent lens 40, and a right end of the
base 10 is connected with the guide base 70. The camera 20
is mounted on the base 10.

As shown in FIG. 11, the photographing device 1 includes
a motor 501 located in the transparent lens 40 and mounted
on the base 10, and an output shaft of the motor 501 is
connected to the lens holder 30.

As shown in FIGS. 11 and 13, the lens holder 30 is
provided with a first annular groove 301 that extends along
a peripheral direction of the lens holder 30. The first annular
groove 301 is opened rightwards, and the left end of the
transparent lens 40 is inserted into the first annular groove
301.
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As shown in FIGS. 11 and 13, the guide seat 70 is
provided with a second annular groove 701 that extends in
a peripheral direction of the guide seat 70. The second
annular groove 701 is opened leftwards, and the right end of
the transparent lens 40 is suitable to be inserted into the
second annular groove 701.

In the description of the present disclosure, it should be
understood that terms such as “front,” “rear,” “inner,”
“outer,” “axial,” “radial,” “‘circumferential” and the like
should be constructed to refer to the orientation or position
as then described or as shown in the drawings under dis-
cussion. These terms are for convenience and simplification
of description and do not indicate or imply that the device or
element referred to must have a particular orientation, or be
constructed and operated in a particular orientation, so these
terms shall not be construed to limit the present disclosure.

In addition, terms such as “first” and “second” are used
herein for purposes of description and are not intended to
indicate or imply relative importance or significance or to
imply the number of indicated technical features. Thus, the
feature defined with “first” and “second” may comprise one
or more of this feature. In the description of the present
disclosure, the term “a plurality of” means at least two, such
as two or three, unless specified otherwise.

In the present disclosure, unless specified or limited
otherwise, the terms “mounted,” “connected,” “coupled,”
“fixed” and the like are used broadly, and may be, for
example, fixed connections, detachable connections, or inte-
gral connections; may also be mechanical or electrical
connections; may also be direct connections or indirect
connections via intervening structures; may also be inner
communications of two elements, which can be understood
by those skilled in the art according to specific situations.

In the present disclosure, unless specified or limited
otherwise, a structure in which a first feature is “on” or
“below” a second feature may include an embodiment in
which the first feature is in direct contact with the second
feature, and may also include an embodiment in which the
first feature and the second feature are not in direct contact
with each other, but are contacted via an additional feature
formed therebetween. Furthermore, a first feature “on,”
“above,” or “on top of” a second feature may include an
embodiment in which the first feature is right or obliquely
“on,” “above,” or “on top of” the second feature, or just
means that the first feature is at a height higher than that of
the second feature; while a first feature “below,” “under,” or
“on bottom of” a second feature may include an embodiment
in which the first feature is right or obliquely “below,”
“under,” or “on bottom of” the second feature, or just means
that the first feature is at a height lower than that of the
second feature.

In the description of the present specification, reference

throughout this specification to “an embodiment,” “some
embodiments,” “an example,” “a specific example,” “some
examples” or the like means that a particular feature, struc-

ture, material, or characteristic described in connection with
the embodiment or example is included in at least one
embodiment or example of the present disclosure. In the
specification, the appearances of the above-mentioned terms
are not necessarily referring to the same embodiment or
example. Furthermore, the particular features, structures,
materials, or characteristics described can be combined in
any suitable manner in one or more embodiments or
examples.

The above specific embodiments do not limit the protec-
tion scope of this application. It should be appreciated by
those skilled in the art that various modifications, combina-
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tions, sub-combinations, and substitutions can be made
according to design requirements and other factors. Any
modifications, equivalent substitutions and improvements
made within the principles of this application shall be
included within the protection scope of this application.

What is claimed is:

1. A photographing device for a vehicle, comprising:

a seat;

a camera mounted on the seat;

a lens holder mounted on the seat and rotatable relative to

the seat;

a transparent lens mounted on the lens holder and

arranged opposite to the camera; and

a driving assembly connected with the lens holder to drive

the lens holder to rotate relative to the base,

wherein the base comprises a cylindrical member and a

cover plate; the cylindrical member has a chamber, a
first end of the cylindrical member is opened to make
a first end of the chamber open, and the cover plate is
arranged at a second end of the cylindrical member to
cover a second end of the chamber; the camera is
mounted on the cover plate and located in the chamber;
the lens holder is mounted at the first end of the
cylindrical member to cover, together with the trans-
parent lens, the first end of the chamber.

2. The photographing device according to claim 1, further
comprising a retaining ring arranged at the first end of the
cylindrical member, a part of the lens holder being clamped
between the retaining ring and the first end of the cylindrical
member.

3. The photographing device according to claim 2,
wherein the retaining ring is provided with a water guiding
groove that has a length extending along a peripheral
direction of the retaining ring, a width extending along a
radial direction of the retaining ring, and a depth extending
along an axial direction of the retaining ring.

4. The photographing device according to claim 3,
wherein a plurality of water guiding grooves are arranged at
intervals along the peripheral direction of the retaining ring.

5. The photographing device according to claim 1,
wherein the driving assembly comprises a motor, a gear, and
a gear ring; the motor is mounted on the cover plate and
located outside the chamber; the gear is located in the
chamber and connected to an output shaft of the motor; the
gear ring is mounted on the lens holder and arranged in the
chamber; and the gear ring meshes with the gear.

6. The photographing device according to claim 1,
wherein the driving assembly comprises a first compressed
gas nozzle and a plurality of blades mounted on the lens
holder; the first compressed gas nozzle and the blades are
arranged in the chamber; the first compressed gas nozzle
ejects compressed gas to the blades to drive the blades to
rotate.

7. The photographing device according to claim 6, further
comprising a second compressed gas nozzle that ejects
compressed gas toward the transparent lens from an outer
side of the transparent lens.

8. The photographing device according to claim 1, further
comprising a third compressed gas nozzle that ejects com-
pressed gas toward the transparent lens from an inner side of
the transparent lens.

9. The photographing device according to claim 8, further
comprising a heating component used to heat the com-
pressed gas in the third compressed gas nozzle to defrost.
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10. The photographing device according to claim 1,
further comprising a cleaning liquid nozzle that sprays a
cleaning liquid to the transparent lens from an outer side of
the transparent lens.

11. The photographing device according to claim 10,
further comprising a wiper assembly that cooperates with
the cleaning liquid nozzle to remove stains on a surface of
the transparent lens.

12. The photographing device according to claim 1,
wherein the cylindrical member and the cover plate are
integrally formed.

13. The photographing device according to claim 1,
wherein the lens holder is provided with a through hole that
runs through the lens holder in a front-rear direction, and the
transparent lens is mounted in the through hole and opposite
to the camera in the front-rear direction.

14. A photographing device for a vehicle, comprising:

a seat;

a camera mounted on the seat;

a lens holder mounted on the seat and rotatable relative to

the seat;

a transparent lens mounted on the lens holder and

arranged opposite to the camera; and

a driving assembly connected with the lens holder to drive

the lens holder to rotate relative to the base,

wherein the transparent lens is substantially cylindrical,

the lens holder is provided with a first annular groove,
a first end of the transparent lens is fitted in the first
annular groove, and the base is arranged in the trans-
parent lens.

15. The photographing device according to claim 14,
further comprising a guide seat connected to the base and
arranged opposite to the lens holder, wherein the guide seat
is provided with a second annular groove, and a second end
of the transparent lens is fitted in the second annular groove.

16. The photographing device according to claim 15,
wherein the lens holder and the guide seat are both substan-
tially cylindrical; the driving assembly comprises a motor,
and an output shaft of the motor is connected to the lens
holder.

17. The photographing device according to claim 15,
wherein the base, the lens holder, and the guide seat are
made of engineering plastics with self-lubrication, abrasion
resistance, and good mechanical properties.

18. The photographing device according to claim 14,
further comprising a compressed gas nozzle that ejects
compressed gas toward the transparent lens from an inner
side of the transparent lens.

19. A photographing device for a vehicle, comprising:

a seat;

a camera mounted on the seat;

a lens holder mounted on the seat and rotatable relative to

the seat;

a transparent lens mounted on the lens holder and

arranged opposite to the camera;

a driving assembly connected with the lens holder to drive

the lens holder to rotate relative to the base; and

a compressed gas nozzle that ejects compressed gas

toward the transparent lens from an outer side of the
transparent lens.
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