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(57) ABSTRACT

A camera module includes a camera assembly, a first driving
assembly, and a second driving assembly. The second driv-
ing assembly is configured to drive the camera assembly and
the first driving assembly to move in a first direction. The
first driving assembly is configured to drive the camera
assembly to rotate. The first driving assembly includes a first
electric motor, a first power output element, and a first
transmission drivingly connecting the first electric motor to
the first power output element. The camera assembly is
mounted to the first power output element.
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CAMERA MODULE, TERMINAL DEVICE
AND IMAGE CAPTURING METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Chinese Patent
Application Serial No. 201910753242.0, filed on Aug. 15,
2019, the disclosure of which is hereby incorporated by
reference in its entirety.

BACKGROUND

[0002] Currently, terminal devices, such as mobile phones,
have entered an era where a full screen has become a trend.
A screen-to-body ratio close to 100% has been realized in
some mobile devices.

SUMMARY

[0003] The present disclosure relates generally to a tech-
nical field of electronic devices, more specifically to a
camera module, a terminal device, and an image capturing
method.

[0004] Various embodiments of the present disclosure
provide a camera module, a terminal device, and an image
capturing method with a high screen-to-body ratio and a low
cost.

[0005] In a first aspect, some embodiments of the present
disclosure provide a camera module. The camera module
includes a camera assembly, a first driving assembly and a
second driving assembly. The second driving assembly is
configured to drive the camera assembly and the first driving
assembly to move in a first direction. The first driving
assembly is configured to drive the camera assembly to
rotate. The first driving assembly includes a first electric
motor, a first power output element, and a first transmission
drivingly connecting the first electric motor to the first
power output element. The camera assembly is secured to
the first power output element.

[0006] In a second aspect, some embodiments of the
present disclosure provide a terminal device including a
body and a camera module. The body includes a casing and
a support frame mounted to the casing. The camera module
includes: a bracket connected to the support, a camera
assembly, first driving assembly configured to drive the
camera assembly to rotate and comprising a first electric
motor, a first power output element, a first transmission, and
a first reduction part, the first electric motor, the first power
output element, and the first transmission being mounted to
the first reduction part, and the camera assembly is secured
to the first power output element; and a second driving
assembly configured to drive the camera assembly to enable
the camera assembly to at least partially protrude from the
body and comprising a second electric motor secured to the
body through a threaded structure.

[0007] In athird aspect, some embodiments of the present
disclosure provide an image capturing method for a terminal
device including a body and a camera module. The camera
module incudes: a camera assembly; a first driving assembly
configured to drive the camera assembly to rotate and
comprising a first electric motor, a first power output ele-
ment, and a first transmission drivingly connecting the first
electric motor to the first power output element, and the
camera assembly being secured to the first power output
element; and a second driving assembly configured to drive
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the camera assembly and the first driving assembly to move
in a first direction. The image capturing method includes:
acquiring an instruction for a front image capturing function
triggered by a user; starting the second driving assembly to
drive the camera assembly to move in the first direction to
enable the camera assembly to at least partially protrude
from the body; starting the first driving assembly to drive the
camera assembly to rotate by a preset angle, the preset angle
satisfying the front image capturing function; and capturing
a target image with the camera assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings referred to in the
specification are a part of this disclosure, and provide
illustrative embodiments consistent with the disclosure and,
together with the detailed description, serve to illustrate
some embodiments of the disclosure.

[0009] FIG. 1 is a front view of an embodiment of a
camera module of the present disclosure.

[0010] FIG. 2 is an exploded view of the camera module
illustrated in FIG. 1.

[0011] FIG. 3 is an exploded perspective view of a first
driving assembly of the camera module illustrated in FIG. 1.
[0012] FIG. 4 is a front view of a second driving assembly
of the camera module illustrated in FIG. 1.

[0013] FIG. 5 is an exploded view of the second driving
assembly illustrated in FIG. 4.

[0014] FIG. 6 is a front view of an embodiment of a
terminal device of the present disclosure.

[0015] FIG. 7 is a rear view of the terminal device
illustrated in FIG. 6.

[0016] FIG. 8 is a partially rear view of the terminal device
illustrated in FIG. 6, with a housing portion undergone a
perspective treatment.

[0017] FIG.9 is a partially rear view of the terminal device
illustrated in FIG. 8, with a camera assembly protruding
from a body.

[0018] FIG. 10 is a rear view of the terminal device
illustrated in FIG. 6, with a camera assembly protruding
from a body and rotated by 180 degrees.

[0019] FIG. 11 is a front view of the terminal device
illustrated in FIG. 6, with a camera assembly protruding
from a body and rotated by 180 degrees.

[0020] FIG. 12 is a block diagram illustrating controlling
of an embodiment of a first electric motor and a second
electric motor of a terminal device of the present disclosure.

DETAILED DESCRIPTION

[0021] Exemplary embodiments (examples of which are
illustrated in the accompanying drawings) are elaborated
below. The following description refers to the accompanying
drawings, in which identical or similar elements in two
drawings are denoted by identical reference numerals unless
indicated otherwise. The exemplary implementation modes
may take on multiple forms, and should not be taken as
being limited to examples illustrated herein. Instead, by
providing such implementation modes, embodiments herein
may become more comprehensive and complete, and com-
prehensive concept of the exemplary implementation modes
may be delivered to those skilled in the art. Implementations
set forth in the following exemplary embodiments do not
represent all implementations in accordance with the subject
disclosure. Rather, they are merely examples of the appa-
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ratus and method in accordance with certain aspects herein
as recited in the accompanying claims.

[0022] The terms used in the present disclosure are only
for purpose of description of specific embodiments, and not
intended to limit the present disclosure. Unless otherwise
defined, technological terms or scientific terms used herein
should be interpreted as an ordinary meaning that can be
understood by a person skilled in the art. The words “first,”
“second” or the similar words used in the specification and
claims of the preset application do not represent any order,
number or importance, but only for distinguishing different
constituent parts. Similarly, “a,” “an” or similar words do
not also represent number limitation, but represent that there
is at least one. The words “a plurality of” or “several”
represent two or more than two. Unless otherwise indicated,
the words “front part,” “rear part,” “lower part” and/or
“upper part” or the like are only for convenience of descrip-
tion, but not intended to be limited to one position or one
spatial orientation. The words “include,” “comprise” or the
like are intended to mean that the element or object before
“include” or “comprise” covers the listed elements, objects
or their equivalents after “include” or “comprise” and do not
exclude other elements or objects. The words “connect,”
“couple” or the like are not limited to physical or mechanical
connections, but can includes electrical connection, regard-
less of direct or indirect connection. The words in a singular
form, such as “a,” “the,” “this” used in the specification and
appended claims of the present disclosure are also intended
to include a plural form, unless they are explicitly indicated
in the context to represent other meanings. It should also be
understood that, the term “and/or” used herein refers to
include any or all possible combinations of one or more
listed associated items.

[0023] The various device components, modules, units,
blocks, or parts may have modular configurations, or are
composed of discrete components, but nonetheless can be
referred to as “modules” in general. In other words, the
“components,” “parts,” “modules” or “units” referred to
herein may or may not be in modular forms.

[0024] Various embodiments of the present disclosure can
address some factors affecting the screen-to-body ratio. For
example, a camera, a sensor, or other components typically
arranged at a front side of the mobile phone can affect the
screen-to-body ratio of the terminal device. A front camera
of the terminal device generally has a poorer imaging effect
compared with a rear camera. If the imaging effect of the
front camera is improved by increasing the lens size, the cost
is inevitably increased, and the screen-to-body ratio is also
greatly affected due to the increased size of the front camera.

[0025] Referring to FIGS. 1 through 12, some embodi-
ments of the present disclosure provide a camera module, a
terminal device, and an image capturing method. The ter-
minal device is device having a display screen, such as a
mobile phone, a tablet computer, an on-vehicle device, etc.
The camera module includes a camera assembly, a first
driving assembly, and a second driving assembly. The sec-
ond driving assembly is configured to drive the camera
assembly and the first driving assembly to move in a first
direction to enable the camera assembly to at least partially
protrude from a body. The first driving assembly is config-
ured to drive the camera assembly to rotate. The first driving
assembly includes a first electric motor, a first power output
element, and a first transmission drivingly connecting the
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first electric motor to the first power output element, and the
camera assembly is fixed to the first power output element.
[0026] Various embodiments of the present disclosure
further provide a terminal device including a body and a
camera module. The body includes a casing and a support
frame mounted to the casing. The camera module includes:
a bracket connected to the support, a camera assembly, first
driving assembly configured to drive the camera assembly to
rotate and comprising a first electric motor, a first power
output element, a first transmission, and a first reduction
part, the first electric motor, the first power output element,
and the first transmission being mounted to the first reduc-
tion part, and the camera assembly is secured to the first
power output element; and a second driving assembly con-
figured to drive the camera assembly to enable the camera
assembly to at least partially protrude from the body and
comprising a second electric motor secured to the body
through a threaded structure.

[0027] In some embodiments of the present disclosure, a
common front-rear camera is achieved by rotating the cam-
era assembly, the cost can be reduced while ensuring imag-
ing quality of the camera, and furthermore a front camera is
canceled, thereby facilitating increase in a screen-to-body
ratio of the terminal device. Additionally, the power is
transmitted to the camera assembly through the first trans-
mission and the power output element, compared with
directly driving the camera assembly through an electric
motor, the first driving assembly can ensure high and stable
transmission, avoid tilting and waggling of the camera
assembly during movement which will affect a final position
of the camera assembly after protruding from the body and
thus affecting quality of an obtained image.

[0028] As illustrated in FIGS. 1 through 3, for example,
the terminal device of the present embodiment is a mobile
phone, the body can be understood as a total of the remain-
ing elements of the mobile phone except the camera assem-
bly. The camera module includes a camera assembly 1, a
first driving assembly 2, a second driving assembly 3, and a
bracket 4. The first driving assembly 2 is mounted to the
bracket 4. The second driving assembly 3 is configured to
drive the bracket 4, the camera assembly 1, and the first
driving assembly 2 to move in a first direction Y, such that
the camera assembly 1 at least partially protrudes from the
body. The first driving assembly 2 is configured to drive the
camera assembly 1 to rotate after the camera assembly 1
protrudes from the body. It could be understood that, in a
process that the camera assembly restores to an original
position, the second driving assembly 3 is configured to
drive the bracket 4, the camera assembly 1, and the first
driving assembly 2 to move in an opposite direction of the
first direction Y.

[0029] The camera assembly 1 includes a housing 10, a
first camera 11, a second camera 12, a third camera 13, a
sensor 14, and a cable 16 which are mounted to the housing
10. The housing 10 extends in a second direction X, the first
camera 11, the sensor 14, the second camera 12, and the third
camera 13 are sequentially arranged in the second direction
X. The second direction X is perpendicular to the first
direction Y. A plurality of cameras are arranged in the second
direction X, thereby facilitating reduction of a size of the
camera assembly in the first direction Y. The first camera 11
is a main camera, the second camera 12 is a wide-angle
auxiliary camera, and the third camera 13 is a black-and-
white auxiliary camera. For example, the sensor 14 is an
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optical sensor, an infrared sensor, etc. In other embodiments,
one, two or four cameras can be provided, and a plurality of
sensors can be provided. The specific number can be
selected according to the requirements of the user, and the
cameras can also be arranged in the first direction Y. The
cable 16 is electrically coupled with each of the cameras (or
rather an electronic element in each of the cameras), and the
cable 16 is configured to transmit data between the cameras
or other elements and a main board of the body. The cable
16 can be a flexible cable. Certainly, the camera assembly 1
can also include a breathing light, an infrared remote con-
trol, or other components.

[0030] As illustrated in FIG. 2, in the present embodiment,
the camera module also includes a receiver 15 (referring to
reference numeral illustrated in FIGS. 6 and 10) and a flash
lamp (not illustrated). The receiver 15 is mounted to the
housing 10 and located adjacent to an upper end face of the
housing 10 (the up-and-down direction is the first direction
Y), and the flash lamp is also mounted to the housing of the
camera assembly. In other embodiments, the receiver 15 and
the flash lamp can also be mounted to the bracket 4. Since
the receiver is arranged at the camera module instead of the
body, the display screen can extend to an area originally
configured to be provided with the receiver, thereby further
facilitating improvement of the screen-to-body ratio of the
mobile phone.

[0031] The first driving assembly 2 is configured to drive
the camera assembly 1 to rotate, and a rotating axis extends
in the first direction Y. The first driving assembly 2 includes
a first electric motor 21, a first transmission 22, and a first
power output element 23. The first transmission 22 drivingly
connects the first electric motor 21 to the first power output
element 23, and the camera assembly 1 is secured to the first
power output element 22, such that the power from the first
electric motor 21 is transmitted to the camera assembly 1, so
as to drive the camera assembly 1 to rotate. The first electric
motor 21 is secured to the bracket 4 by a threaded structure
(a screw or bolt, and a nut). Specifically, the first electric
motor 21 is mounted to a first reduction box 26 and secured
to the bracket 4 together with the first reduction box 26 by
the threaded structure (a screw or bolt, and a nut), and this
mounting structure is more stable. A first flexible printed
circuit board 24 is configured to electrically couple the first
electric motor 21 with the main board of the mobile phone
to achieve transmission of the electric power and data for the
first electric motor 21. The main board controls the first
electric motor through the first flexible printed circuit board
24.

[0032] A direct current stepping motor is chosen as the
first electric motor 21 of the present embodiment choses. In
an un-overloading situation, a rotation speed and a stop
position of the electric motor only depend on the frequency
of a pulse signal and the number of pulses rather than a
changing load. When a stepping driver receives one pulse
signal, the stepping motor is driven to rotate by a constant
angle in a set direction. The rotation of the stepping motor
operates step by step with the constant angle. Therefore, an
angular displacement can be controlled with the number of
the pulses, thereby achieving the purpose of accurate posi-
tioning. Additionally, the rotation speed and acceleration of
the electric motor can be controlled with the frequency of the
pulse, thereby achieving the purpose of speed adjustment.
[0033] In some embodiments, the first transmission 22
includes a first reduction part 221 and a gear set connected
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to the first reduction part 221, and the gear set is configured
to transfer the power from the first electric motor 21 to the
first power output element 23. The first reduction part 221 is
mounted in the first reduction box 26.

[0034] The first power output element 23 includes a main
body part 231, a toothed part 232 extending in a circumfer-
ential direction of the main body part 231, and a mounting
part 233 connected to the main body part. The mounting part
233 is configured to be secured to the camera assembly 1,
and the toothed part 232 meshes with a second gear 223, so
as to drive the first power output element 23 to rotate. A first
gear 222, the second gear 223, and the toothed part 232 are
arranged in the second direction X. The main body part 231
defines a through hole 234 extending in the first direction Y,
and the rotating axis of the camera assembly 1 passes
through the through hole 234. The cable 16 passes through
the through hole 234, i.e. the cable 16 substantively coin-
cides with the rotating axis of the camera assembly 1. When
the camera assembly 1 rotates, the cable 16 only undergoes
slight torsional deformation, the quantity of the deformation
is small, and thus the cable 16 is not easy to be damaged due
to bending.

[0035] The first driving assembly 2 also includes a posi-
tioning sleeve 226 configured to mount the first power
output element 23 to the first reduction box 26. An end of the
main body part 231 passes through the first reduction box 26
and is secured to the positioning sleeve 226, and the end of
the main body part 231 is rotatable relative to the first
reduction box 26.

[0036] The bracket 4 includes a base part 41, a force-
transmission part 42 connected to the base part 41, and a
guide rod 43 connected to the force-transmission part. The
force-transmission part 42 substantively has a recessed
shape, and includes a top wall 421, a bottom wall 422, and
a side wall 423 connecting the top wall 421 to the bottom
wall 422. The camera module also includes an elastic
element 51 and a guide sleeve 52 that are fitted over the
guide rod 43. For example, the elastic element 51 is an
extension spring. Two ends of the elastic element 51 abut
against the guide sleeve 52 and the bracket 4 (or the top wall
421) respectively. When the first driving assembly is not in
operation, an end of the guide sleeve 52 away from the
elastic element 51 abuts against the bottom wall 422. The
guide sleeve 52 has a larger size at two ends thereof and a
smaller size at s middle area thereof, such that the guide
sleeve 52 has comparatively large areas in contacts with the
elastic element 51 and the bottom wall 422, ensuring the
stability of the contacts. The bracket 4 is also provided with
a first guide part 44 and a second guide part 45 at two sides
thereof, the first guide part 44 and the second guide part 45
are located at two sides of the body and configured to be
fitted with a guiding structure provided on the body so as to
guide the bracket 4, thereby ensuring the smoothness of the
movement of the bracket 4.

[0037] With reference to FIG. 4, the second driving assem-
bly 3 is configured to drive the bracket 4, the camera
assembly 1, and the first driving assembly to move in the
first direction X or an opposite direction of the first direction
X. The second driving assembly 3 includes a second electric
motor 31, a second transmission, and a second power output
element 34. The second transmission drivingly connecting
the second electric motor 31 to the second power output
element 34, and the second electric motor 31 and the second
transmission are mounted to the body through a second
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reduction box 35. The second driving assembly 3 also
includes a second flexible printed circuit board 36 connected
to the second electric motor 31. The second flexible printed
circuit board 36 is configured to electrically couple the
second electric motor 31 with the main board of the mobile
phone to achieve electric power transmission and data
transmission, and the main board controls the second elec-
tric motor 31 through the second flexible printed circuit
board 36. The structure of the second electric motor 31 is
similar to that of the first electric motor 21. It could be
understood that, the first reduction box 26 and the second
reduction box 35 include a casing of the electric motor and
a casing of the reduction part, and can be manufactured by
a powder metallurgy technology, holes and some parts need
to be processed by a lathe or a CNC machining center.

[0038] With reference to FIG. 5, the second transmission
includes a second reduction part 32 and a leadscrew 33
connected to the second reduction part. The second reduc-
tion part 32 includes a gear ring 320, and a first sun gear 321,
a first planet gear 322, a first planet carrier 323, a second sun
gear 324, a second planet gear 325, and a second planet
carrier 326 that are received in the gear ring. The gear ring
320 is fixed, and three first planet gears 322 and three second
planet gears 325 are provided. The first sun gear 321 is
secured to an electric motor shaft of the second electric
motor 31, and the first planet gears 322 are rotatably
mounted to the first planet carrier 323 and separately meshes
with the first sun gear 321 and the gear ring 320. When the
first sun gear 321 drives the first planet gears 322 to rotate
under the driving of the electric motor shaft, the first planet
gears 322 revolve while rotating. That is, the first planet
carrier 323 is driven to rotate, such that the rotation from the
electric motor shaft undergoes a first stage deceleration, and
the first planet carrier 323 serves as a first stage deceleration
output element. The second sun gear 324 is secured to the
first planet carrier 323, and the second planet gears 325 are
rotatably mounted to the second planet carrier 326 and
separately meshes with the second sun gear 324 and the gear
ring 320. When the second sun gear 324 drives the second
planet gears 325 to rotate, the second planet gears 325
revolve while rotating. That is, the second planet carrier 326
is driven to rotate, thereby achieving a second stage decel-
eration. The second planet carrier 326 serves as a second
stage deceleration output element, and the leadscrew 33 is
secured to the second planet carrier 326, such that an output
torque of the leadscrew 33 is raised, achieving the purpose
of reducing the number of revolutions and increasing the
torque.

[0039] Inother embodiments, if the torque requirement for
the leadscrew is not high, only one stage reduction part can
be provided. In this case, the first planet carrier 323 is
directly connected to the leadscrew 33. However, in the
forgoing embodiment, the first planet carrier 323 is indi-
rectly connected to the leadscrew 33 through the second sun
gear 324, the second planet gears 325, and the second planet
carrier 326. The structure of the first reduction part 221 is
similar to that of the second reduction part 32, i.e. the first
stage reduction part or the second stage reduction part can be
employed.

[0040] The leadscrew 33 is rotatably mounted to the
second reduction box 35 through a bearing. The second
reduction box 35 further includes a guide column 351
parallel to the leadscrew 33. The second power output
element 34 includes a force-receiving part 341 and a force-
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exerting part 342 connected to the force-receiving part. The
force-exerting part 342 further defines a leadscrew guiding
groove 343, the force-receiving part 341 is fitted over the
guide column 351, and the leadscrew guiding groove 343 is
fitted with the leadscrew 33. The force-exerting part 342
abuts against the guide sleeve 52, and when the first driving
assembly is started, the force-exerting part applies a force to
the guide sleeve and moves against an elastic force of the
elastic element 51, such that the driving force is transmitted
to the bracket 4 through the guide sleeve 52 and the elastic
element 51. A rotation output by the second reduction part
32 can be converted into a linear movement of the second
power output element 34 with fitting between the leadscrew
33 and the leadscrew guiding groove 343. The guide column
351 is configured to guide the second power output element
34, thereby ensuring the smoothness of its movement and
further ensuring the smoothness of the movement of the
camera assembly 1.

[0041] In some embodiments, the guide column 351 is
made of stainless steel and has a smooth surface, such that
the smoothness of the movement of the second power output
element 34 can be further ensured, and meanwhile the
resistance can be reduced. The second power output element
34 is made by double color injection with powder metallurgy
and plastic, an engineering plastic having a self-lubrication
effect is employed as the plastic, which also facilitates
improving smoothness and reducing resistance. The lead-
screw 33 is generally made of tool steel with high strength
through multiple processes with the lathe or the machining
center.

[0042] In another aspect, some embodiments of the pres-
ent disclosure further provide a terminal device, which can
include a body and a camera module according to any one
of forgoing embodiments. The first direction can be under-
stood as a length direction of the terminal device, and the
second direction can be understood as a width direction of
the terminal device. With reference to FIGS. 6 to 9, the body
6 includes a casing 61, and a display screen 62 and a support
frame 63 that are mounted to the casing 61. The casing 61
can include a front casing, a rear casing, a middle frame, and
other support structures. The second electric motor 31 can be
secured to the support frame of the body by a threaded
structure (a screw or bolt, and a nut). The body 6 is provided
with a receiving part 60 located behind the display screen
62, and the receiving part 60 runs through a rear end face and
an upper end face of the casing 61. In an initial state, the
camera assembly 1, the first driving assembly 2, and the
bracket 4 are accommodated in the receiving part 60. When
the second driving assembly 3 drives the bracket to move in
the first direction Y, the camera assembly 1 protrudes from
the receiving part 60. When the second driving assembly 3
drives the bracket to move in the opposite direction of the
first direction Y, the camera assembly 1 moves back into the
receiving part 60. Certainly, the terminal device also
includes a main board 64, a memory, a battery, and other
components.

[0043] The support frame 63 is configured to support the
bracket 4. The support frame 63 includes a base 631, and a
first guide rail 632 and a second guide rail 633 located at two
sides of the base 631. The first guide part 44 is slidably
mounted to the first guide rail 632, the second guide part 45
is slidably mounted to the second guide rail 633, such that
the support frame 63 can guide the bracket 4, and the
smoothness of the movement of the bracket 4 and the first
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driving assembly mounted to the bracket can be ensured.
Ends of the first guide rail 632 and the second guide rail 633
are further provided with stop structures for restricting a
position of the bracket 4. In other embodiments, the first
guide rail 632 and the second guide rail 633 can also be
provided at other positions of the body 6, such as at the
casing 61.

[0044] With reference to FIG. 12, when a user wants to
shoot the front of the display screen, he clicks an image
capturing interface for front image capturing displayed on
the display screen 62. The main board 54 of the terminal
device sends a staring instruction for starting the second
electric motor 31, and a second driving chip 58 of the second
electric motor 31 starts the second electric motor 31 after
receiving the instruction. The second electric motor 31
drives the second power output element 34 to move through
the second transmission, and the second power output ele-
ment 34 compresses the elastic element 51 and drives the
bracket 4, the second driving assembly 3, and the camera
assembly 1 to move in the first direction Y.

[0045] When the camera assembly is moved to a preset
position, it protrudes from the body 6, as illustrated in FIG.
9. A position of a magnet 27 changes accordingly, and a Hall
element senses the change of a magnetic field and triggers an
in-place instruction and sends it to the main board 54 of the
terminal device. The main board of the terminal device then
sends an instruction to a first driving chip 59 of the first
electric motor 21, the first driving chip of the first electric
motor 21 starts the first electric motor 21 to drive the camera
assembly 1 to rotate. When the camera assembly 1 is rotated
by 180 degrees, it can be used as a front camera, as
illustrated in FIGS. 10 and 11.

[0046] Since the first electric motor 21 is a stepping motor,
the camera assembly 1 can be adjusted at any angle, i.e. at
different image capturing angles, thereby satisfy different
requirements of the user. When the user exits the image
capturing interface for the front image capturing, the first
electric motor 21 drives the camera assembly 1 to rotate to
an initial position and trigger the second electric motor 31 to
start, thereby driving the bracket 4, the first driving assembly
2, and the camera assembly 1 to move in the opposite
direction of the first direction Y so as to move back into the
receiving part 60.

[0047] Additionally, some embodiments of the present
disclosure further provide an image capturing method for a
terminal device according to any one of the forgoing
embodiments. The image capturing method includes the
following actions.

[0048] An instruction for a front image capturing function
which is triggered by the user is acquired.

[0049] The second driving assembly is started to drive the
camera assembly to move in the first direction to enable the
camera assembly to at least partially protrude from the body.
[0050] In some embodiments, the first electric motor 11 is
started after the user triggers the instruction for the front
image capturing function, thereby driving the bracket 2, the
second driving assembly 4, and the camera assembly 3 to
move in the first direction Y

[0051] The first driving assembly is started to drive the
camera assembly to rotate by a preset angle, and the preset
angle satisfies the front image capturing function.

[0052] The preset angle can be 180 degrees, and can also
be a certain angle customized by the user, such that the
terminal device can shoot the front at different angles. In the
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present embodiment, the preset angle is greater than 90
degrees, so as to ensure that the camera assembly can
perform front image capturing.

[0053] A target image is captured with the camera assem-
bly.
[0054] Thereby, the user can capture an image in front of

terminal device through the camera assembly. Before the
instruction for the front image capturing function is trig-
gered, the user can capture an image behind the terminal
device through the camera assembly.

[0055] In the description of the present disclosure, the
terms “one embodiment,” “some embodiments,” “example,”
“specific example,” or “some examples,” and the like can
indicate a specific feature described in connection with the
embodiment or example, a structure, a material or feature
included in at least one embodiment or example. In the
present disclosure, the schematic representation of the above
terms is not necessarily directed to the same embodiment or
example.

[0056] Moreover, the particular features, structures, mate-
rials, or characteristics described can be combined in a
suitable manner in any one or more embodiments or
examples. In addition, various embodiments or examples
described in the specification, as well as features of various
embodiments or examples, can be combined and reorga-
nized.

[0057] In some embodiments, the control and/or interface
software or app can be provided in a form of a non-transitory
computer-readable storage medium having instructions
stored thereon. For example, the non-transitory computer-
readable storage medium can be a ROM, a CD-ROM, a
magnetic tape, a floppy disk, optical data storage equipment,
a flash drive such as a USB drive or an SD card, and the like.
[0058] Implementations of the subject matter and the
operations described in this disclosure can be implemented
in digital electronic circuitry, or in computer software,
firmware, or hardware, including the structures disclosed
herein and their structural equivalents, or in combinations of
one or more of them. Implementations of the subject matter
described in this disclosure can be implemented as one or
more computer programs, i.e., one or more portions of
computer program instructions, encoded on one or more
computer storage medium for execution by, or to control the
operation of, data processing apparatus.

[0059] Alternatively, or in addition, the program instruc-
tions can be encoded on an artificially-generated propagated
signal, e.g., a machine-generated electrical, optical, or elec-
tromagnetic signal, which is generated to encode informa-
tion for transmission to suitable receiver apparatus for
execution by a data processing apparatus. A computer stor-
age medium can be, or be included in, a computer-readable
storage device, a computer-readable storage substrate, a
random or serial access memory array or device, or a
combination of one or more of them.

[0060] Moreover, while a computer storage medium is not
a propagated signal, a computer storage medium can be a
source or destination of computer program instructions
encoded in an artificially-generated propagated signal. The
computer storage medium can also be, or be included in, one
or more separate components or media (e.g., multiple CDs,
disks, drives, or other storage devices). Accordingly, the
computer storage medium can be tangible.

[0061] The operations described in this disclosure can be
implemented as operations performed by a data processing
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apparatus on data stored on one or more computer-readable
storage devices or received from other sources.

[0062] The devices in this disclosure can include special
purpose logic circuitry, e.g., an FPGA (field-programmable
gate array), or an ASIC (application-specific integrated
circuit). The device can also include, in addition to hard-
ware, code that creates an execution environment for the
computer program in question, e.g., code that constitutes
processor firmware, a protocol stack, a database manage-
ment system, an operating system, a cross-platform runtime
environment, a virtual machine, or a combination of one or
more of them. The devices and execution environment can
realize various different computing model infrastructures,
such as web services, distributed computing, and grid com-
puting infrastructures.

[0063] A computer program (also known as a program,
software, software application, app, script, or code) can be
written in any form of programming language, including
compiled or interpreted languages, declarative or procedural
languages, and it can be deployed in any form, including as
a stand-alone program or as a portion, component, subrou-
tine, object, or other portion suitable for use in a computing
environment. A computer program can, but need not, cor-
respond to a file in a file system. A program can be stored in
a portion of a file that holds other programs or data (e.g., one
or more scripts stored in a markup language document), in
a single file dedicated to the program in question, or in
multiple coordinated files (e.g., files that store one or more
portions, sub-programs, or portions of code). A computer
program can be deployed to be executed on one computer or
on multiple computers that are located at one site or dis-
tributed across multiple sites and interconnected by a com-
munication network.

[0064] Processors or processing circuits suitable for the
execution of a computer program include, by way of
example, both general and special purpose microprocessors,
and any one or more processors of any kind of digital
computer. Generally, a processor will receive instructions
and data from a read-only memory, or a random-access
memory, or both. Elements of a computer can include a
processor configured to perform actions in accordance with
instructions and one or more memory devices for storing
instructions and data.

[0065] Generally, a computer will also include, or be
operatively coupled to receive data from or transfer data to,
or both, one or more mass storage devices for storing data,
e.g., magnetic, magneto-optical disks, or optical disks. How-
ever, a computer need not have such devices. Moreover, a
computer can be embedded in another device, e.g., a mobile
telephone, a personal digital assistant (PDA), a mobile audio
or video player, a game console, a Global Positioning
System (GPS) receiver, or a portable storage device (e.g., a
universal serial bus (USB) flash drive), to name just a few.
[0066] Devices suitable for storing computer program
instructions and data include all forms of non-volatile
memory, media and memory devices, including by way of
example semiconductor memory devices, e.g., EPROM,
EEPROM, and flash memory devices; magnetic disks, e.g.,
internal hard disks or removable disks; magneto-optical
disks; and CD-ROM and DVD-ROM disks. The processor
and the memory can be supplemented by, or incorporated in,
special purpose logic circuitry.

[0067] To provide for interaction with a user, implemen-
tations of the subject matter described in this specification
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can be implemented with a computer and/or a display
device, e.g., a VR/AR device, a head-mount display (HMD)
device, a head-up display (HUD) device, smart eyewear
(e.g., glasses), a CRT (cathode-ray tube), LCD (liquid-
crystal display), OLED (organic light emitting diode), or any
other monitor for displaying information to the user and a
keyboard, a pointing device, e.g., a mouse, trackball, etc., or
a touch screen, touch pad, etc., by which the user can
provide input to the computer.

[0068] Implementations of the subject matter described in
this specification can be implemented in a computing system
that includes a back-end component, e.g., as a data server, or
that includes a middleware component, e.g., an application
server, or that includes a front-end component, e.g., a client
computer having a graphical user interface or a Web browser
through which a user can interact with an implementation of
the subject matter described in this specification, or any
combination of one or more such back-end, middleware, or
front-end components.

[0069] The components of the system can be intercon-
nected by any form or medium of digital data communica-
tion, e.g., a communication network. Examples of commu-
nication networks include a local area network (“LAN") and
a wide area network (“WAN™), an inter-network (e.g., the
Internet), and peer-to-peer networks (e.g., ad hoc peer-to-
peer networks).

[0070] While this specification contains many specific
implementation details, these should not be construed as
limitations on the scope of any claims, but rather as descrip-
tions of features specific to particular implementations.
Certain features that are described in this specification in the
context of separate implementations can also be imple-
mented in combination in a single implementation. Con-
versely, various features that are described in the context of
a single implementation can also be implemented in multiple
implementations separately or in any suitable subcombina-
tion.

[0071] Similarly, while operations are depicted in the
drawings in a particular order, this should not be understood
as requiring that such operations be performed in the par-
ticular order shown or in sequential order, or that all illus-
trated operations be performed, to achieve desirable results.
In certain circumstances, multitasking and parallel process-
ing can be advantageous. Moreover, the separation of vari-
ous system components in the implementations described
above should not be understood as requiring such separation
in all implementations, and it should be understood that the
described program components and systems can generally
be integrated together in a single software product or pack-
aged into multiple software products.

[0072] As such, particular implementations of the subject
matter have been described.

[0073] Other implementations are within the scope of the
following claims. In some cases, the actions recited in the
claims can be performed in a different order and still achieve
desirable results. In addition, the processes depicted in the
accompanying figures do not necessarily require the par-
ticular order shown, or sequential order, to achieve desirable
results. In certain implementations, multitasking or parallel
processing can be utilized.

[0074] It is intended that the specification and embodi-
ments be considered as examples only. Some other embodi-
ments of the present disclosure can be available to those
skilled in the art upon consideration of the specification and
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practice of the various embodiments disclosed herein. The
present application is intended to cover any variations, uses,
or adaptations of the present disclosure following general
principles of the present disclosure and include the common
general knowledge or conventional technical means in the
art without departing from the present disclosure. The speci-
fication and examples can be shown as illustrative only, and
the true scope and spirit of the disclosure are indicated by the
following claims.

1. A camera module, comprising:

a camera assembly;

a first driving assembly configured to drive the camera

assembly to rotate and comprising a first electric motor,
a first power output element, and a first transmission
drivingly connecting the first electric motor to the first
power output element, and the camera assembly being
secured to the first power output element; and

a second driving assembly configured to drive the camera

assembly and the first driving assembly to move in a
first direction.

2. The camera module according to claim 1, wherein the
first transmission comprises a first reduction part connected
to an electric motor shaft of the first electric motor and a gear
set connected to the first reduction part, and the gear set is
configured to transmit power from the first electric motor to
the first power output element.

3. The camera module according to claim 2, wherein the
gear set comprises a first gear and a second gear meshing
with the first gear, the first power output element is provided
with a toothed part, the toothed part meshes with the second
gear, and the first gear, the second gear, and the toothed part
are arranged in a second direction perpendicular to the first
direction.

4. The camera module according to claim 3, wherein the
first power output element comprises a main body part and
a mounting part connected to the main body part, the toothed
part extends in a circumferential direction of the main body
part, and the mounting part is configured to be secured to the
camera assembly.

5. The camera module according to claim 4, wherein the
first driving assembly further comprises a first reduction
box, the first reduction part is mounted in the first reduction
box, and the first electric motor is mounted to the first
reduction box.

6. The camera module according to claim 5, wherein the
first driving assembly further a positioning sleeve configured
to mount the first power output element to the first reduction
box, an end of the main body part passes through the first
reduction box and is secured to the positioning sleeve.

7. The camera module according to claim 1, wherein a
rotating axis of the camera assembly extends in the first
direction.

8. The camera module according to claim 7, wherein the
camera assembly comprises a camera and a cable electri-
cally coupled with the camera, the first power output ele-
ment defines a through hole for the cable to pass through,
and the through hole extends in the first direction and the
rotating axis of the camera assembly passes through the
through hole.

9. The camera module according to claim 7, wherein the
camera assembly comprises at least two cameras arranged in
a second direction perpendicular to the first direction.

10. The camera module according to claim 1, wherein the
camera module comprises a bracket, a receiver, and a flash

Feb. 18, 2021

lamp, the first driving assembly is mounted to the bracket,
and the receiver and the flash lamp are mounted to the
camera assembly or the bracket.

11. The camera module according to claim 1, wherein the
camera module comprises a bracket, the first electric motor
is secured to the bracket by a threaded structure, the second
driving assembly comprises a second electric motor, a
second transmission, and a second power output clement,
the second transmission drivingly connects the second elec-
tric motor to the second power output element, and the
second power output element is configured to drive the
bracket to move in the first direction or in an opposite
direction of the first direction.

12. The camera module according to claim 11, wherein
the second transmission comprises a gear ring and a sun
gear, a planet gear, and a planet carrier received in the gear
ring, the sun gear is secured to an electric motor shaft of the
second electric motor, the planet gear separately meshes
with the sun gear and the gear ring, the planet gear is
rotatably mounted to the planet carrier, and the planet gear
revolves while rotating to drive the planet carrier to rotate.

13. The camera module according to claim 12, wherein
the first transmission comprises a leadscrew secured to the
planet carrier, the second power output element comprises a
force-receiving part and a force-exerting part, the force-
receiving part comprises a leadscrew guiding groove fitted
with the leadscrew, and the force-exerting part is configured
to drive the bracket.

14. The camera module according to claim 13, wherein
the bracket comprises a guide rod, the camera module
comprises an elastic element and a guide sleeve that are
fitted over the guide rod, two ends of the elastic element abut
against the guide sleeve and the bracket respectively, and the
force-exerting part abuts against the guide sleeve.

15. A terminal device, comprising:

a body comprising a casing and a support frame mounted

to the casing; and

a camera module comprising: <a bracket connected to the

support,

a camera assembly,

a first driving assembly configured to drive the camera
assembly to rotate and comprising a first electric
motor, a first power output element, a first transmis-
sion, and a first reduction part, the first electric
motor, the first power output element, and the first
transmission being mounted to the first reduction
part, and the camera assembly is secured to the first
power output element; and

a second driving assembly configured to drive the
camera assembly to enable the camera assembly to at
least partially protrude from the body and compris-
ing a second electric motor secured to the body
through a threaded structure.

16. The terminal device according to claim 15, wherein
the support frame comprises a first guide rail and a second
guide rail, the bracket comprises a first guide part and a
second guide part, the first guide part is slidably mounted to
the first guide rail, and the second guide part is slidably
mounted to the second guide rail.

17. The terminal device according to claim 15, wherein
the body comprises a main board, the camera module
comprises a first flexible printed circuit board and a second
flexible printed circuit board, the first flexible printed circuit
board is electrically coupled with the first electric motor and
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the main board, the second flexible printed circuit board is
electrically coupled with the second electric motor and the
main board, and the main board controls the first electric
motor and the second electric motor through the first flexible
printed circuit board and the second flexible printed circuit
board respectively.

18. The terminal device according to claim 15, further
comprising a display screen, wherein the body is provided
with a receiving part located behind the display screen, and
the receiving part runs through a rear end face and an upper
end face of the casing, the camera assembly is capable of
protruding from the receiving part and moving back into the
receiving part; wherein the second driving assembly com-
prises a second electric motor, a second power output
element, a second transmission, and a second reduction part,
the second electric motor, the second power output element,
and the second transmission are mounted to the second
reduction part.

19. A mobile phone comprising the camera module
according to claim 1, wherein

the mobile phone is configured to have the camera assem-

bly as a common front-rear camera by rotating the
camera assembly;

power is transmitted to the camera assembly through the

first transmission and a power output element, com-
pared with directly driving the camera assembly
through an electric motor, to ensure high and stable
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transmission and avoid tilting and waggling of the
camera assembly during movement thereby affecting a
final position of the camera assembly after protruding
from the body.

20. An image capturing method for a terminal device
comprising a body and a camera module comprising: a
camera assembly; a first driving assembly configured to
drive the camera assembly to rotate and comprising a first
electric motor, a first power output element, and a first
transmission drivingly connecting the first electric motor to
the first power output element, and the camera assembly
being secured to the first power output element; and a second
driving assembly configured to drive the camera assembly
and the first driving assembly to move in a first direction, the
comprising:

acquiring an instruction for a front image capturing func-

tion triggered by a user;

starting the second driving assembly to drive the camera

assembly to move in the first direction to enable the
camera assembly to at least partially protrude from the
body;

starting the first driving assembly to drive the camera

assembly to rotate by a preset angle, the preset angle
satistying the front image capturing function; and
capturing a target image with the camera assembly.
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