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ABSTRACT

A shooting method applied to a shooting terminal is described, where the
shooting terminal includes first, second, and third cameras; the first and third cameras
being color cameras, the second camera being a black-and-white camera, resolution of

5  the second camera being higher than resolution of the first and third cameras, and the
first, second, and third cameras all using prime lenses. An equivalent focal length of
the third camera is greater than an equivalent focal length of both the first camera and
the second camera; and the method includes: obtaining a target zoom ratio;
determining at least one camera from the first, second, and third cameras based on the

10  target zoom ratio as a target camera; capturing, using the target camera, at least one
tmage that includes a target scene; and obtaining an output image of the target scenc

based on the at least one image.
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PHOTO SHOOTING METHOD, APPARATUS, AND DEVICE

TECHNICAL FIELD

[0001] The present invention relates to the field of terminal technologies, and in

particular, to a photo shooting method, apparatus, and device.

BACKGROUND

[0002] Zoom is one of most common modes of taking photos. Sometimes, a user
needs to shoot a close-up of an object in the distance, such as a statue in the distance
and a person three to five meters away, and sometimes, the user wants to adjust, by
using the zoom, a picture layout for shooting. For example, when a photo is taken
with a mobile phone, zoom most commonly used by a mobile phone user is 2x-to-5x
zoom.

[0003] Manners of achieving the zoom include optical zoom (optical zoom),
digital zoom (digital zoom), and the like. Although both the optical zoom and the
digital zoom help to zoom in an object in the distance during shooting, only the
optical zoom can make an image body larger and relatively clearer by adding more
pixels after imaging of the body. Such zoom that is similar to the optical zoom and
that not only can zoom in a body area, but also can ensure definition of an image is
referred to as lossless zoom.

[0004] A shooting terminal usually uses a prime lens or a zoom lens, and a largest
difference between them lies in whether optical zoom can be performed. The prime
lens cannot perform optical zoom. A central scene can be zoomed in only by
approaching the central scene or performing digital zoom by using an image
interpolation algorithm. However, the zoom lens can perform optical zoom, and to
zoom in an object in the distance, it only needs to adjust a corresponding zoom ratio
of the zoom lens within an optical zoom range thereof, to ensure that the object is

1
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zoomed in without a loss of details. The zoom lens can zoom in the object in the
distance by adjusting a focal length of the lens, so that a user can clearly sce details of
the object in the distance.
[0005] However, the zoom lens is usually relatively large and thick and is
5 commonly found in a digital camera. Directly using such a zoom lens, especially a
zoom lens with a high zoom ratio (higher than 3x), for a portable terminal device (for
example, a low-profile mobile phone) is contradictory to the user's pursuit for a
low-profile portable terminal device. Therefore, it is a common practice to use a
digital zoom technology to zoom in the object in the distance. However, this
10 technology limits improvement on resolving power and definition of imaging. When
the zoom ratio is relatively high, an image definition loss occurs.
[0006] Therefore, there is an urgent need for a technical solution that can enable
imaging of the terminal device to obtain higher resolving power and higher definition

while ensuring a low-profile feature of the terminal device.

15 SUMMARY

[0007] Embodiments of the present invention provide a shooting method,
apparatus, and device, to achieve lossless imaging at a high zoom ratio, thereby
improving shooting experience of a user.
[0008] Specific technical solutions provided in the embodiments of the present
20  invention are as follows:
[0009] According to a first aspect, an embodiment of the present invention
provides a shooting method, where the method is applied to a shooting terminal, and
the shooting terminal includes a first camera, a second camera, and a third camera; the
first camera and the third camera are color cameras, the second camera is a
25  Dblack-and-white camera, and the first camera, the second camera, and the third camera
all are cameras using prime lenses; an equivalent focal length of the third camera is
greater than both an equivalent focal length of the first camera and an equivalent focal

length of the second camera; and the method specifically includes:
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obtaining a target zoom ratio;

determining at least one camera from the first camera, the second camera,
and the third camera based on the target zoom ratio as a target camera;

capturing, by using the target camera, at least one image that includes a
target scene; and

obtaining an output image of the at least one target scene based on the at
least one image that imcludes the target scene.

[0010] The target scene is an area that a user ultimately expects to shoot, and may

also be understood as a preview image at the target zoom ratio in a terminal; therefore,

there is a correspondence between the target zoom ratio and the target scene.

[0011] According to a second aspect, an embodiment of the present invention

provides a shooting apparatus, where the apparatus is applied to a shooting terminal,

and the shooting terminal includes a first camera, a second camera, and a third camera;
the first camera and the third camera are color cameras, the second camera is a
black-and-white camera, and the first camera, the second camera, and the third camera

all are cameras using prime lenses; an equivalent focal length of the third camera is
greater than both an equivalent focal Iength of the first camera and an equivalent focal

length of the second camera; and the apparatus further includes:

an obtaining module, configured to obtain a target zoom ratio;

a determining module, configured to determine at least one camera from
the first camera, the second camera, and the third camera based on the target zoom
ratio as a target camera;

a capturing module, configured to capture, by using the target camera, at
least onc image that includes a target scene; and

an image processing module, configured to obtain an output image of the
target scene based on the at least one image that includes the target scene.

[0012] According to the technical solutions of the foregoing method and
apparatus provided in the embodiments of the present invention, the shooting terminal
uses a combination of a plurality of cameras using prime lenses instead of a zoom
device of a large volume, so that thickness of the terminal is not significantly

3

Date Recue/Date Received 2023-08-09



10

15

20

25

30

increased, thereby achieving an approximately 5x lossless zoom effect. This ensures
aesthetics of the terminal, especially for a smart handheld device such as a mobile
phone, satisfies the user's requirements for a small-sized low-profile terminal and
lossless imaging at a large zoom, and improves use experience of the user.

[0013] According to the first aspect or the second aspect, in a possible design,
resolution of the second camera is higher than resolution of the first camera and
higher than resolution of the third camera.

[0014] According to the first aspect or the second aspect, in a possible design,
resolution of the second camera is higher than resolution of an output image of the
first camera and higher than resolution of an output image of the third camera.

[0015] According to the first aspect or the second aspect, in a possible design, the
method includes: when the target zoom ratio is within (1, 3), determining the first
camera and the second camera as target cameras; and respectively capturing, by using
the first camera and the second camera, images that include the target scene. The
method may be collaboratively performed by the obtaining module, the determining
module, and the capturing module.

[0016] Compared with the third camera, the first camera and the second camera
are cameras using short-focus lenses. Under a requirement of a low target zoom ratio,
the first camera and the second camera are used, to respectively capture a color image
and a black-and-white image, and clear imaging at a low target zoom ratio can be
achieved by subsequently using methods of center cropping, multi-frame zoom, and
black-and-white and color fusion. These algorithms may be performed by the image
processing module.

[0017] According to the first aspect or the second aspect, in a possible design, the
method includes: when the target zoom ratio is within [3, 5], further determining
whether illuminance of the target scene is lower than a preset threshold; and if the
illuminance of the target scene is lower than the preset threshold, determining the
second camera and the third camera as target cameras, and respectively capturing, by
using the second camera and the third camera, images that include the target scene; or
if the illuminance of the target scene is not lower than the preset threshold,

4
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determining the third camera as the target camera, and capturing, by using the third
camera, at least one image that includes the target scene. The method may be
collaboratively performed by the obtaining module, the determining module, and the
capturing module.

[0018] Compared with the first camera and the second camera, the third camera is
a camera using a tele-photo lens. Under a requirement of a moderate target zoom ratio,
the third camera is used, to capture a color image. If the target scene has sufficient
light, that is, the target scene is in a non-dark environment, lossless zoom can be
approximately achieved by using methods of center cropping and multi-frame zoom.
If the target scene has insufficient light, that is, the target scene is in a dark
environment, the second camera needs to be enabled to capture a black image to
supplement a detail for the color image captured by the third camera, and lossless
zoom can be approximately achieved by using methods of center cropping,
multi-frame zoom, and fusion of tele-photo, black-and-white, and color, so that clear
imaging at a moderate target zoom ratio can be achieved. These algorithms may be
performed by the image processing module.

[0019] According to the first aspect or the second aspect, in a possible design, the
method includes: when the target zoom ratio is within (5, 10}, determining whether
illuminance of the target scene is lower than a preset threshold; and if the illuminance
of the target scene is lower than the preset threshold, determining the second camera
and the third camera as target cameras, and respectively capturing, by using the
second camera and the third camera, images that include the target scene; or if the
illuminance of the target scene is not lower than the preset threshold, determining the
third camera as the target camera, and capturing, by using the third camera, at least
one image that includes the target scene. The method may be collaboratively
performed by the obtaining module, the determining module, and the capturing
module.

[0020] Compared with the first camera and the second camera, the third camera is
a camera using a tele-photo Iens. Under a requirement of a high target zoom ratio, the
third camera is used, to capture a color image. If the target scene has sufficient light,

5
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that is, the target scene is in a non-dark environment, lossless zoom can be
approximately achieved by using methods of center cropping, multi-frame zoom, and
digital zoom. If the target scene has insufficient light, that is, the target scene is in a
dark environment, the second camera further needs to be enabled to capture a black
image to supplement a detail for the color image captured by the third camera, and a
lossless zoom can be approximately achieved by using methods of center cropping,
multi-frame zoom, digital zoom, and fusion of tele-photo, black-and-white, and color,
so that clear imaging at a high target zoom ratio can be achieved. These algorithms
may be performed by the image processing module.

[0021] According to the first aspect or the second aspect, in a possible design, the
equivalent focal length of the third camera is 3 times the equivalent focal length of the
second camera, and the equivalent focal length of the second camera is equal to the
equivalent focal length of the first camera.

[0022] According to the first aspect or the second aspect, in a possible design, the
equivalent focal length of the first camera is 27 mm, the equivalent focal length of the
second camera is 27 mm, and the equivalent focal length of the third camera is 80 mm.
In other words, the equivalent focal length of the third camera is approximately 3
times the equivalent focal length of the first/second camera.

[0023] According to the first aspect or the second aspect, in a possible design, the
resolution of the first camera, the resolution of the second camera, and the resolution
of the third camera are respectively 10 M, 20 M, and 10 M.

[0024] It should be understood that different terminals may be determined based
on different zoom requirements of the user, and these terminals may have lenses with
different features and provide a lens combination, an image processing algorithm, and
the like in different zoom conditions. That 3x and 5x are used as demarcation points in
the foregoing description is one implementation thereof. More broadly, the target
zoom ratio in the present invention may cover three ranges: a low range, a moderate
range, and a high range. For ease of description, the three ranges are represented as (1,
a), [a, b], and (b, c]. As cameras using short-focus lenses (for example, the equivalent
focal length is 27 mm), the first camera and the second camera have a powerful

6
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short-focus imaging capability. However, as a value of the target zoom ratio increases,
definition of an output image that is obtained by processing at least one image
captured by the first camera and the second camera decreases, where processing
algorithms include multi-frame zoom and black-and-white and color fusion. Therefore,
under the constraint of the definition, a has an upper limit value, and a specific upper
limit value is related to a lens parameter, an algorithm, and the user's requirement for
the definition. The specific upper limit value is not listed and not limited herein. A
lens parameter of the third camera is usually related to the upper limit value of a (for
example, when a is 3, the equivalent focal length of the third camera may be 80 mm).
To be specific, under a requirement of a moderate zoom, the first camera and the
second camera already cannot satisfy an imaging requirement and in this case, a main
task of capturing at least onc image needs to be undertaken by a tele-photo lens,
namely, the third camera. However, as the value of the target zoom ratio further
increases, definition of an output image that is obtained by processing at least one
image captured by the third camera also decreases, where processing algorithms
include multi-frame zoom and black-and-white and color fusion. Therefore, under the
constraint of the definition, b also has an upper limit value, b may be altematively
understood as an approximately lossless maximum zoom capability that can be
achieved by the terminal, and a specific upper limit value is related to a lens parameter,
an algorithm, and the user's requirement for the definition. The specific upper limit
value is not listed and not limited herein. Manners of lens combination and image
capturing for the range of (b, ¢] are similar to those for the range of [a, b], and except
that, for the range of (b, c], an algorithm of digital zoom is added later, to achieve
imaging at a high target zoom ratio, and however, an imaging quality loss already
occurs. Therefore, under the functional constraint of a terminal system, a component,
and the like, ¢ has an upper limit value, ¢ may also be understood as a maximum
zoom capability that can be achieved by the terminal under a low definition
requirement, and a specific upper limit value is related to a lens parameter, an

algorithm, and the user's requirement for the definition. The specific upper limit value
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is not listed and not limited herein. According to the present invention, lossless zoom
within the (1, b] zoom range can be achieved.

[0025] In addition, if the user allows a limited loss of definition of a zoom image,
or a terminal device is allowed, due to a progress of an image processing algorithm, to
use a tele-photo lens with a longer focal length (for example, a 4x tele-photo lens or a
5x tele-photo lens; to be specific, the equivalent focal length is 108 mm or 135 mm),
in the foregoing possible designs, the range of the target zoom ratio, the lens
parameter, and the manner of lens combination all can be adaptively adjusted based
on the foregoing theory, thereby obtaining an image meeting the user's requirement.
For example, the equivalent focal length of the third camera may be greater than 80
mm. These possible designs all shall fall within the protection scope of the present
invention.

[0026] In addition, if the user allows a limited increase of noise or details of a
zoom image in a light-sensitive condition, or a terminal device is allowed, due to a
progress of an image processing algorithm, to use a tele-photo lens with a longer focal
length (for example, a 4x tele-photo lens or a 5x tele-photo lens; to be specific, the
equivalent focal length is 108 mm or 135 mm), in the foregoing possible designs, the
range of the target zoom ratio, the lens parameter, and the manner of lens combination
all can be adaptively adjusted based on the foregoing theory, thereby obtaining an
image meeting the user's requirement. For example, the equivalent focal length of the
second camera may be greater than 27 mm. These possible designs all shall fall within
the protection scope of the present invention.

[0027] In addition, if the user allows a limited loss of definition of a zoom image,
or duc to a progress of an image processing algorithm, a value of b may be greater
than 5, for example, may reach another value, such as 5.5x or 6x.

[0028] More specifically, the foregoing possible designs may be implemented by
a processor by invoking a program and an instruction in a memory to perform
corresponding operations, for example, enable a camera, control the camera to capture
an image, perform algorithm processing on a captured image, and generate and store a

final output image.
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[0029] According to a third aspect, an embodiment of the present invention
provides a terminal device, where the terminal device includes a memory, a processor,
a bus, a first camera, a second camera, and a third camera; the memory, the first
camera, the second camera, the third camera, and the processor are connected by
using the bus; the first camera and the third camera are color cameras, the second
camera is a black-and-white camera, and the first camera, the second camera, and the
third camera all are cameras using prime lenses; and an equivalent focal length of the
third camera is greater than both an equivalent focal length of the first camera and an
equivalent focal length of the second camera. The camera is configured to capture an
image signal under control of the processor. The memory is configured to store a
computer program and an instruction. The processor is configured to invoke the
computer program and the instruction stored in the memory, so that the terminal
device performs the method according to any one of the foregoing possible designs.
[0030] According to the third aspect, in a possible design, the terminal device
further includes an antenna system, and the antenna system transmits and receives,
under control of the processor, a wireless communication signal to implement wireless
commumication with a mobile commumications network; and the mobile
communications network includes one or more of the following: a GSM network, a
CDMA network, a 3G network, a 4G network, a 5G network, an FDMA network, a
TDMA network, a PDC network, a TACS network, an AMPS network, a WCDMA
network, a TDSCDMA network, a Wi-Fi network, and an LTE network.

[0031] The foregoing method, apparatus, and device may be applied to not only a
scenario in which a terminal-provided shooting software performs shooting but also a
scenario in which a terminal runs a third-party shooting sofiware to perform shooting.
[0032] According to the present invention, an approximately 5x lossless zoom
effect can be achieved on a smartphone, and a relatively good balance between

resolving power and noise can also be achieved even in the dark environment.
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BRIEF DESCRIPTION OF DRAWINGS

[0033] FIG. 1 is a schematic structural diagram of a terminal according to an
embodiment of the present invention;
[0034] FIG. 2 is a flowchart of a shooting method according to an embodiment of
5  the present invention;
[0035] FIG. 3 shows a specific camera design manner according to an
embodiment of the present invention;
[0036] FIG. 4 shows a shooting manner of a first optional case according to an
embodiment of the present invention;
10 [0037] FIG. 5 shows a change process of a target scene from an actually captured
image to an output image according to an embodiment of the present invention;
[0038] FIG. 6 shows a shooting manner of a second optional case according to an
embodiment of the present invention;
[0039] FIG. 7 shows a shooting manner of a third optional case according to an
15  embodiment of the present invention;
[0040] FIG. 8 shows a shooting manner of a fourth optional case according to an
embodiment of the present invention;
[0041] FIG. 9 shows a shooting manner of a fifth optional case according to an
embodiment of the present invention; and
20 [0042] FIG. 10 is a schematic structural diagram of a shooting apparatus according

to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0043] The following clearly and completely describes the technical solutions in
the embodiments of the present invention with reference to the accompanying
25  drawings in the embodiments of the present invention. Apparently, the described
embodiments are merely some but not all of the embodiments of the present invention.

All other embodiments obtained by a person of ordinary skill in the art based on the

10
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embodiments of the present invention without creative efforts shall fall within the
protection scope of the present invention.

[0044] In the embodiments of the present invention, a terminal may be a device
that provides a user with shooting and/or data connectivity, a handheld device with a
wireless connection function, or another processing device connected to a wireless
modem, for example, a digital camera, a single-lens reflex camera, a mobile phone (or
referred to as a cellular phone), or a smartphone, or may be a portable, pocket-sized,
handheld, or wearable device (for example, a smartwatch), a tablet, a personal
computer (PC, Personal Computer), a personal digital assistant (Personal Digital
Assistant, PDA), a point of sales (Point of Sales, POS), a vehicle-mounted computer,
a drone, an aerial camera, or the like.

[0045] FIG. 1 is an optional schematic diagram of a hardware structurc of a
terminal 100.

[0046] As shown in FIG 1, the terminal 100 may include components such as a
radio frequency unit 110, a memory 120, an input unit 130, a display unit 140, a
camera 150, an audio circuit 160, a speaker 161, a microphone 162, a processor 170,
an external interface 180, and a power supply 190. In this embodiment of the present
invention, there are at least three cameras 150,

[0047] The camera 150 is configured to capture an image or a video, and may be
triggered by using an application instruction to implement an image or video shooting
function. The camera may include components such as an imaging lens, a light filter,
and an image sensor. Light emitted or reflected by an object enters the imaging lens,
goes through the light filter, and eventually converges on the image sensor. The
imaging lens is mainly configured to perform convergence and imaging on light
emitted or reflected by all objects (which may also be referred to as
to-be-photographed objects) in a shooting field of view. The light filter is mainly
configured to filter out an unnecessary light wave (for example, a light wave except
visible light such as infrared light) in the light. The image sensor is mainly configured

to perform optical-to-electrical conversion on a received optical signal to convert the

11
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optical signal into an electrical signal and input the electrical signal to the processor
170 for subsequent processing.

[0048] A person skilled in the art may understand that FIG. 1 shows merely an
example of a portable multifunctional apparatus and constitutes no limitation on the
portable multifunctional apparatus. The portable multifunctional apparatus may
include more or fewer components than those shown in the figure, or some
components may be combined, or different components may be used.

[0049] The input unit 130 may be configured to receive an input numeral or input
character information, and generate a key signal input related to a user setting and
function control of the portable muiti-function apparatus. Specifically, the input unit
130 may include a touchscreen 131 and another input device 132. The touchscreen
131 may collect a touch operation performed by a user on or near the touchscreen 131
(for example, an operation performed by a user by using a finger, a knuckle, a stylus,
or any other suitable object on or near the touchscreen) and drive a corresponding
connection apparatus based on a preset program. The touchscreen may detect a touch
action performed by the user on the touchscreen, convert the touch action into a touch
signal, send the touch signal to the processor 170, receive a command sent by the
processor 170, and execute the command. The touch signal includes at least
coordinate information of a touch point. The touchscreen 131 may provide an input
interface and an output interface between the terminal 100 and the user. In addition,
the touchscreen may be implemented in various types, such as a resistor type, a
capacitor type, an infrared type, and a surface acoustic wave type. In addition to the
touchscreen 131, the input unit 130 may further include another input device.
Specifically, the another input device 132 may include but is not limited to one or
more of a physical keyboard, a function key (such as a volume control key and a
power key), a trackball, a mouse, a joystick, and the like.

[0050] The display unit 140 may be configured to display information input by
the user or information provided for the user and various menus of the terminal 100.
In this embodiment of the present invention, the display unit is further configured to
display an image obtained by a device by using the camera 150. The image may

12
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include a preview image in some shooting modes, a shot initial image, and a target
image processed by using a specific algorithm after shooting.

[0051] Further, the touchscreen 131 may cover a display panel 141. When
detecting a touch operation on or near the touchscreen 131, the touchscreen 131
transmits the touch operation to the processor 170 to determine a type of a touch event,
and then the processor 170 provides a corresponding visual output on the display
panel 141 based on the type of the touch event. In this embodiment, the touchscreen
and the display unit may be integrated into one component to implement input, output,
and display functions of the terminal 100. For ease of description, in the embodiments
of the present invention, a touch display is used to represent functions of the
touchscreen and the display umit. In some embodiments, the touchscreen and the
display unit may be alternatively two independent components.

[0052] The memory 120 may be configured to store an instruction and data. The
memory 120 may mainly include an instruction storage area and a data storage area.
The data storage area may store an association relationship between a knuckle touch
gesture and an application function. The instruction storage area may store software
units such as an operating system, an application, and an instruction required for at
least one function, or a subset or an extended set thereof. The memory 120 may
further include a nonvolatile random access memory, and provide the processor 170
with a program and an instruction for managing hardware, software, and a data
resource of a computing and processing device, to support control on software and an
application. The memory 120 may be further configured to store a multimedia file and
store an operating program and an application.

[0053] The processor 170 is a control center of the terminal 100 and uses various
interfaces and lines to connect to parts of an entire mobile phone. The processor 170
executes various functions of the terminal 100 and processes data by running or
executing an instruction stored in the memory 120 and invoking data stored in the
memory 120, to perform overall monitoring on the mobile phone. Optionally, the
processor 170 may include one or more processing units. Optionally, an application
processor and a modem processor may be integrated into the processor 170, where the

13
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application processor mainly processes an operating system, a user interface, an
application, and the like, and the modem processor mainly processes wircless
communication. It can be understood that the modem processor may not be integrated
into the processor 170. In some embodiments, the processor and the memory may be
implemented on a single chip. In some embodiments, alternatively, the processor and
the memory may be respectively implemented on independent chips. The processor
170 may be further configured to generate a corresponding operation and control
signal, send the signal to a corresponding component of the computing and processing
device, and read and process data in software, especially the data and a program in the
memory 120, so that each function module of the computing and processing device
performs a corresponding function, to control the corresponding component to operate
as required by the instruction.

[0054] The radio frequency unit 110 may be configured to transmit and receive
information or transmit and receive a signal in a call process, and particularly, after
receiving downlink information from a base station, send the downlink information to
the processor 170 for processing; and send designed uplink data to the base station.
Usually, the RF unit includes but is not limited to an antenna, at least one amplifier, a
transceiver, a coupler, a low noise amplifier (Low Noise Amplifier, LNA), a duplexer,
and the like. In addition, the radio frequency unit 110 may communicate with a
network device and another device through wireless communication. The wireless
communication may use any communications standard or protocol, including but not
limited to: global system for mobile communications (Global System for Mobile
communications, GSM), general packet radio service (General Packet Radio Service,
GPRS) system, code division multiple access (Code Division Multiple Access,
CDMA), wideband code division multiple access (Wideband Code Division Multiple
Access, WCDMA) system, long term evolution (Long Term Evolution, LTE), email,
short messaging service (Short Messaging Service, SMS), and the like.

[0055] The audio circuit 160, the speaker 161, and the microphone 162 may
provide an audio interface between the user and the terminal 100. The audio circuit
160 may transmit an electrical signal converted from received audio data to the
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speaker 161, and the speaker 161 converts the electrical signal into an audio signal for
outputting. In another aspect, the microphone 162 is configured to collect an audio
signal and convert a received audio signal into an electrical signal. The audio circuit
160 receives the electrical signal and converts the electrical signal into audio data and
then outputs the audio data to the processor 170 for processing, and the radio
frequency unit 110 sends the audio data another terminal. Alternatively, the audio data
is output to the memory 120 for further processing. The audio circuit may further
include an earphone jack 163, configured to provide a connection interface between
the audio circuit and an earphone.

[0056] The terminal 100 further includes the power supply 190 (such as a battery)
that supplies power to each component. Optionally, the power supply may be logically
connected to the processor 170 by using a power supply management system, to
implement functions such as management of charging, discharging, and power
consumption by using the power supply management system.

[0057] The terminal 100 further includes the extemal interface 180, and the
external interface may be a standard Micro USB interface or a multi-pin connector.
The external interface 180 may be configured to connect the terminal 100 and another
device for communication, and may further connect to a charger to charge the
terminal 100.

[0058] The terminal 100 may further include a flash, a wireless fidelity (wireless
fidelity, WiFi) module, a Bluetooth module, sensors with different functions, and the
like, which are not shown in the figure though. Details are not described herein. All
methods described below can be applied to the terminal shown in FIG. 1.

[0059] As shown in FIG. 2, an embodiment of the present invention discloses a
shooting method. The method is applied to a shooting terminal, and the terminal
includes a first camera, a second camera, and a third camera; the first camera and the
third camera are color cameras, the second camera is a black-and-white camera,
resolution of the second camera is higher than resolution of the first camera and
higher than resolution of the third camera, and the first camera, the second camera,
and the third camera all are cameras using prime lenses; an equivalent focal length of
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the third camera is greater than both an equivalent focal length of the first camera and
an equivalent focal length of the second camera; and the method includes the
following steps:

[0060] Step 21: Obtain a target zoom ratio.

[0061] Step 22: Determine at least one camera from the first camera, the second
camera, and the third camera based on the target zoom ratio as a target camera.

[0062] Step 23: Capture, by using the target camera, at least onc image that
includes a target scene.

[0063] Step 24: Obtain an output image of the target scene based on the captured
at least one image that includes the target scene. The target scene is a scene that a user
expects to shoot. Resolution of the output image is lower than the resolution of the
second camera.

[0064] The foregoing three cameras may be located in the front of a terminal
device or at the back of the terminal device. A specific arrangement manner of the
cameras may be flexibly determined according to a requirement of a designer. This is
not limited in this application.

[0065] It is a convention in the industry to convert fields of view of imaging on
photosensitive elements of different sizes into a lens focal length corresponding to a
same field of view of imaging on a 135 film camera (with a fixed photosensitive
surface of the 135 film camera, and a 35 mm film specification). The focal length
obtained through conversion is an equivalent focal length of the 135 film camera. A
size of a photosensitive element (CCD or CMOS) of a digital camera varies
depending on the camera (the size is, for example, 1/2.5 inch or 1/1.8 inch). Therefore,
Ienses of a same focal length have different imaging fields of view on digital cameras
with photosensitive elements of different sizes. However, what really makes sense to
the user is a shooting range (a size of a field of view) of a camera. In other words,
people are more concemed with the equivalent focal length than an actual focal
length.

[0066] In a specific implementation process, the equivalent focal length of the
third camera is greater than both the equivalent focal length of the first camera and the
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equivalent focal length the second camera. In addition to the (27 mm, 27 mm, 80 mm)
combination of the equivalent focal lengths of the first camera, the second camera,
and the third camera in the foregoing example, the equivalent focal length of the first
camera and the equivalent focal length of the second camera may be alternatively
other values selected from 25 mm to 35 mm, and the equivalent focal length of the
third camera may be 2 to 4 times the equivalent focal length of the first camera or the
second camera. As a camera using a tele-photo lens, the third camera undertakes a
task of obtaining a lossless zoom image under a requirement of a higher zoom when
pictures obtained by the first camera and the second camera can no longer achieve
lossless zoom by using an algorithm. This magnification is determined by a maximum
zoom ratio that can be reached when parameters and algorithm performance of the
first camera and the second camera achieve a lossless output image, and this
magnification is, for example, 2.5 times, 3 times, or 3.5 times. This is merely used as
an example and is not limited.

[0067] In a specific implementation process, an aperture of the second camera is
greater than both an aperture of the first camera and an aperture of the third camera.
For example, an f-number of the second camera is 1.65, an f-number of the first
camera is 1.8, and an f-number of the third camera is 2.4; for another example, an
f-number of the second camera is 1.55, an f-number of the first camera is 1.7, and an
f-number of the third camera is 2.2. This is merely used as an example and is not
limited.

[0068] In a specific implementation process, the resolution of the second camera
is higher than the resolution of the first camera and higher than the resolution of the
third camera. In addition to the (20 M, 10 M, 10 M) combination of the resolution of
the second camera, the resolution of the first camera, and the resolution of the third
camera in the foregoing example, the resolution of the second camera, the resolution
of the first camera, and the resolution of the third camera may be, for example, a (20
M, 10 M, 8 M) combination, a (24 M, 12 M, 12 M) combination, or a (24 M, 12 M,

10 M) combination. This is merely used as an example and is not limited.
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[0069] The color camera may be understood as an RGB sensor that can capture
color information of the target scene and take a color photo. The black-and-white
camera may be understood as a monochrome sensor that captures only a
black-and-white scene. Because the monochrome sensor can capture more details
from a scene, the black-and-white camera can capture details and a contour in the
target scene.

[0070] It should be understood that, an imaging principle of the black-and-white
camera determines that compared with a color camera of same resolution, the
black-and-white camera has higher resolving power and a higher detail presentation
capability. Specifically, when a black-and-white camera and a color camera have same
resolution and a same pixel size (pixel size), resolving power in a diagonal direction
of an image captured by the black-and-white camera is twice resolving power in a
diagonal direction of an image captured by the color camera. Further, if a
black-and-white camera of higher resolution is used, for example, a ratio of output
resolution of the black-and-white camera to output resolution of the color camera is T,
for an output image composed by images respectively captured by using the
black-and-white camera and the color camera, optical zoom capabilities in horizontal
and vertical directions are increased by T times and the optical zoom capability in the
diagonal direction is increased by 2T times, compared with a zoom capability of the
color camera. For example, if the resolution of the color camera is 12 M (3968%2976)
and the resolution of the black-and-white camera is 20 M (5120%3840), the optical
zoom capability is increased by 5120/3968 times, compared with the zoom capability
of the color camera. Resolution of a camera is determined by a lens design vendor and
is telated to manufacturing technologies and materials. In the prior art, there arc a
diversity of cameras of different resolution. This is merely used as an example but is
not limited in the present invention.

[0071] If both the black-and-white camera and the color camera participate in
imaging, rich color information captured by the color camera may be fused with clear

details captured by the black-and-white camera to obtain a higher-quality photo.
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[0072] Specifically, in step 21, the obtaining a target zoom ratio means obtaining a
magnification selected by the user, for example, 1.5x zoom (1.5x), 2x zoom (2x), and
3x zoom (3x). A preset field of view may be used as a reference of a target zoom ratio,
and the preset field of view may be flexibly selected by the user or the designer, for
example, a 78-degree FOV is used as a reference. A value of the target zoom ratio is
denoted as n. For example, if adjustable precision of a focal length of a camera is 0.1,
nx may be 1.1x, 1.2x, or 1.3x, or if the adjustable precision is 0.5, nx may be 1.5x,
2.0x, 2.5x, or the like.

[0073] It should be understood that the user may select a zoom ratio by using a
zoom ratio button on a shooting device or by entering a gesture command on a display
screen of the shooting device. Alternatively, the zoom ratio may be determined by a
system based on the user's input on a specific position.

[0074] Further, when the user presses a shooting button of the shooting device or
receives the gesture command entered on the screen of the shooting device, that is, a
shutter is triggered, a target camera captures the image that includes the target scene.
Specifically, the target camera may capture at least one image in an exposure time,
and the terminal processes the captured pictures to obtain the output image of the
target scene.

[0075] It should be understood that, the target scenc is a scene that the user
expects to shoot, and a preview image obtained when a camera system is adjusted to
apply the target zoom ratio is the user's most intuitive perception of the target scene.
However, all the cameras provided in the present invention are cameras using prime
lenses. If a shooting distance of a camera using a prime lens is fixed, a shot vision is
fixed; therefore, an image actually captured by the target camera has a larger vision
than the target scene, that is, the image that includes the target scene is captured.
[0076] With reference to FIG. 2, FIG 3 shows a relatively specific camera design
manner according to an embodiment of the present invention. The design includes
three cameras using prime lenses. With reference to different features of the three
cameras, at different zoom ratios, at least one camera is selectively enabled to capture
an image, and image processing is performed on the captured image to achieve an
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approximately 5x lossless zoom. In brief, for an image shot by a camera at a zoom of
nx and an image shot at a distance of 1/n from an object without a zoom, if details and
definition of two images are equivalent, the zoom of nx is referred to as lossless zoom.
An optical zoom is usually used as a benchmark, and the optical zoom is considered
to be lossless; therefore, if an effect of a zoom is similar to that of the optical zoom,
the zoom may be referred to as the lossless zoom. There are some objective tests that
may be used to measure a resolving capability and definition of an image, for example,
the Siemens star chart provided by the company Image Engineering (IE).
[0077] The present invention may be implemented in a mobile portable terminal
or a smart shooting terminal, such as a mobile phone or a tablet. The user enters a
zoom mode and selects a zoom ratio, a camera that needs to be enabled is determined
by a shooting system in the terminal based on the user's zoom ratio and a preset
camera combination mode. The enabled camera is used, to consecutively shoot a
plurality of frames of images (if there are a plurality of enabled cameras, the plurality
of cameras synchronously perform shooting), and a clear zoom image is obtained
from the shot multi-frame image by using a preset corresponding algorithm.
[0078] Based on FIG. 3, the following uses specific examples to describe, based
on cases, different shooting manners and image processing manners provided in the
present invention at different target zoom ratios, where

specific parameters of the first camera may be as follows:

27-mm equivalent focal length, color camera, and 10 M resolution;

specific parameters of the second camera may be as follows:

27-mm equivalent focal length, black-and-white camera, and 20 M
resolution; and

specific parameters of the third camera may be as follows:

80-mm equivalent focal length, color camera, 10 M resolution.

Case 1

[0079] Reference may be made to FIG. 4.
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[0080] S101. When the target zoom ratio is within a range of 1x to 3x, the
terminal enables the first camera and the second camera.

[0081] When the user adjusts a camera parameter, once a target zoom ratio set by
the user is within an interval (1, 3), the terminal enables the first camera (a primary
camera) and the second camera (a secondary camera). In this case, the preview image
changes correspondingly, and the preview image is an image of a target scene that the
user expects to shoot. The first camera is a primary camera and the second camera is a
secondary camera; therefore, the preview image is a part of an image actually
captured by the first camera and a size of the part is determined by both the target
zoom ratio and a preset length-to-width ratio (for example, 4:3 or 16:9) of the output
image. It should be understood that images actually captured by the first camera and
the second camera are different from image content of an actual preview image (this
also applies to the third camera in the following description). The images actually
captured by the first camera and the second camera may be not visible to the user. The
preview image is the user's intuitive perception of the target scene that the user
expects to shoot and a most intuitive representation of the target zoom ratio.

[0082] For ease of description, a width of an image actually shot by the first
camera is denoted as wo, a height thereof is denoted as ho, and the resolution of the
first camera is wo+ho; and a width of an image actually shot by the second camera is
denoted as wi, a height thereof is denoted as hi, and the resolution of the first camera
is wi+h1. Because resolution of the first camera and resolution of the second camera
are determinate, wo, ho, w1, and hy may be considered as constants.

[0083] In one case, if wo and ho match the preset length-to-width ratio of the
output image, a width and height of a final output image are also wo and ho. In another
case, if wo and ho do not match the preset length-to-width ratio of the output image,
and a width and height of a final output image are wo' and he', the camera system
needs to crop an actually captured image of wo*ho to an image of wo'*ho' before
subsequent image processing is performed. It should be understood that, for ease of
the following algorithm description, the five examples of Cases 1 to 5 are all
described based on a previous case. A next case may be derived by a person skilled in
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the art by using ordinary mathematical knowledge. Details are not described in the
present invention.

[0084] S102. When a shooting function is triggered, the first camera and the
second camera respectively perform consecutive shooting on their respective actually
captured scenes, to respectively obtain mo frames of color images and m; frames of
black-and-white images, where mo and m are positive integers and mo may be equal
to mu. A value relationship between mp and mi and specific values of mg and my are
not limited in the present invention. In an implementation, values of moe and m; may
be 4, 6, or the like, the mo frames of color images may be consecutive or
inconsecutive in a time sequence, and the m; frames of black-and-white images may
also be consecutive or inconsecutive in the time sequence.

[0085] In an implementation, mo or m; may be 1, but in this case, a subsequent
multi-frame zoom operation does not apply, that is, after subsequent S103 is
performed, an operation of black-and-white and color fusion in S105 is directly
performed. However, mg or m; usually should be greater than 1, and in this case, the
subsequent multi-frame zoom operation applies, that is, subsequent S103, S104, and
S105 are performed.

[0086] It should be understood that the first camera and the second camera are
cameras using prime lenses; therefore, an actually shot image further includes other
content different from the preview image instead of including only a zoom target
scene that the user expects to shoot and that is visible to the user in the preview
image.

[0087] S103. Perform center area cropping (also briefly referred to as center
cropping) on the mp frames of color images to crop mo frames of color images with a
size of wo*ho/n? from images actually shot by the first camera. Perform center area
cropping on the mi frames of black-and-white images, to crop mi frames of
black-and-white images with a size of wi*hi/n® from images actually shot by the
second camera.

[0088] The center arca cropping may be understood as cropping an area that the
user expects to shoot, that is, cropping a valid area of a specified size while ensuring
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that a center of an input image remains unchanged. The cropped area is determined by
both a target zoom ratio specified by the user and an equivalent focal length of the
camera.

[0089] Therefore, in terms of the user's intuitive perception, the target scene may
narrowly mean a preview image at the target zoom ratio or broadly mean an area
cropped out of a center area.

[0090] S104. Perform multi-frame zoom on the mo frames of color images with a
size of wo*ho/n? to obtain a color multi-frame zoom result, namely, one frame of color
zoom image of wo*ho/n®. Perform multi-frame zoom on the m; frames of
black-and-white images with a size of wi*hi/n?> to obtain a black-and-white
multi-frame zoom result, namely, one frame of black-and-white zoom image of
wi*hi/n?.

[0091] The target scene is cropped out from an actually captured image and one
frame of image of a target scene is obtained by using multi-frame zoom. For an image
area of the target scene and a size change, refer to FIG. 5.

[0092] In a specific implementation process, jitter inevitably occurs because the
shooting device is held by the user during shooting. Therefore, a plurality of frames of
images inevitably have different image content, and different frames of images of a
same object in a target scenc slightly differ in definition. Therefore, information
sampled from positions of the plurality of frames of images may be used to
complement each other to fuse into one frame of image with a higher resolving
capability, higher definition, and lower noise.

[0093] An optional multi-frame zoom algorithm procedure is as follows:

[0094] (1) Select a reference frame. Common methods include: selecting frame 1,
selecting a frame shot at an intermediate moment, or selecting a clearest frame. For
example, a clearer frame of the first two frames may be selected as the reference
frame.

[0095] (2) Align each of other frames of input images to the reference frame,
perform motion compensation on aligned images based on the reference frame, and
then perform step (3) or step (4).

23

Date Recue/Date Received 2023-08-09



10

15

20

25

[0096] (3) Perform interpolation amplification, by using a method such as bicubic
or Lanczos, on a plurality of frames of motion-compensated images, to change a size
of an image of the center area from wo*ho/n? to wo*ho, while ensuring that image
content of the center area remains unchanged. This step is optional.

[0097] (4) Input a plurality of frames of images obtained in step (2) to a
pre-trained convolutional neural network to obtain one frame of zoomed image,
change the size of the image of the center area from wo=ho/n® to wo+ho, while ensuring
that the image content of the center area remains unchanged. Altematively, input a
plurality of frames of images obtained in step (3) to another pre-trained convolutional
neural network to obtain one frame of zoomed image, where the size of the image is
worho.

[0098] In the foregoing procedure, the motion compensation, the interpolation
amplification, the convolutional neural network, and the like may be implemented in
many manners. A multi-frame zoom algorithm may also be implemented in various
manners and the algorithm is not limited in the present invention. A person skilled in
the art should understand that there are many open-source algorithms that may be
mvoked to implement the foregoing procedure, and therefore details are not described
herein.

[0099] S105. Perform black-and-white and color fusion on the frame of color
zoom image and the frame of black-and-white zoom image obtained in S104, to
obtain one frame of color output image of wo+ho, namely, an output image of the target
scene, which is an image that can be saved by the user. Herein, the resolution of the
output image of the target scene is the same as the resolution of the first camera and
the resolution of the third camera.

[0100] An optional procedure of a black-and-white and color fusion algorithm is
as follows:

[0101] Algorithm procedure:

[0102] (1) Select a fusion branch based on factors such as a distance from a scene.

For example, color information may be fused on a basis of black-and-white.
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Alternatively, a high frequency of black-and-white is fused on a basis of color
information.

[0103] (2) Align a black-and-white image to a color image by using a method of
combining global registration with local block matching.

5  [0104] (3) Perform information fusion, based on the selected branch in step (1),
on a black-and-white image and a color image that are aligned, to obtain a fused
result.

[0105] (4) Sharpen the fused result.

[0106] In the foregoing algorithm procedure, related processing manners may use
10  mature algorithms in the prior art, such as fusion, alignment, and sharpening, which

are not limited and not described in the present invention.

[0107] As described above, both the black-and-white camera and the color camera

participate in imaging, rich color information captured by the color camera is fused

with clear details captured by the black-and-white camera, to obtain a higher-quality
15  photo.

Case 2

[0108] Reference may be made to FIG. 6.

[0109] S201. When the target zoom ratio is within a range of 3x to 5x, the system

needs to determine whether the target scene is in a dark environment. If the target
20  scene is not in the dark environment, the terminal enables the third camera.

[0110] The dark environment may be determined based on whether a preset

condition is met. If a light condition is lower than 100 lux, the target scene is

considered to be in the dark environment; and if a light condition is 100 lux, the target

scene is considered to be not in the dark environment. This preset illuminance value is
25  determined by the user or the terminal design vendor, which is not limited in the

present invention. In a specific implementation process, the terminal may perform the

determining by using an ISO value used during normal exposure. If the 1SO value is

greater than or equal to 400, the target scene is considered to be in the dark

25

Date Recue/Date Received 2023-08-09



10

15

20

25

30

environment; or if the ISO value is smaller than 400, the target scene is considered to
be in a non-dark environment. A preset ISO value is determined by the user or the
terminal design manufacturer, which is not limited in the present invention.

[0111] When the user adjusts a camera parameter, once a target zoom ratio set by
the uvser is within an interval [3, 5], the third camera is enabled. In this case, the
preview image changes correspondingly, and the preview image is a part of an image
actually captured by the third camera. A size of the part is determined by both the
target zoom ratio and a preset length-to-width ratio of the output image.

[0112] §202. When a shooting function is triggered, the third camera performs
consecutive shooting on an actually captured scene, to obtain and my frames of color
images.

[0113] A width of an image shot by the third camera is denoted as w», a height
thereof is denoted as hy, and the resolution of the third camera is wa:hy. Because the
resolution of the third camera is the same as the resolution of the first camera, w2 = wo,
and hy = hg. In addition, m; may be the same as mg, and remaining steps and
accompanying drawings may be alternatively expressed by using wo, ho, and mo.
[0114] S203. Perform center area cropping on the mo frames of color images to
crop my frames of color images with a size of wo*ho/(n/no)? from images actually shot
by the third camera. The equivalent focal length of the third camera is 80 mm, that is,
the third camera is a camera using a tele-photo lens, and compared with a camera
using a standard lens, an image shot at a same shooting distance by the third camera is
larger but a vision is smaller. Therefore, the center area is determined by both the
target zoom ratio and the equivalent focal length. Herein, no is approximately equal to
3 (80 mm/27 mm) and is determined by the equivalent focal length of the camera.
[0115] S204. Perform multi-frame zoom on the mo frames of color images with a
size of wo*ho/(n/no)? to obtain a color multi-frame zoom result, namely, one frame of
color zoom image of wo*ho, which is an output image of the target scene and is also
an image that can be saved by the user. Herein, the resolution of the output image of
the target scene is the same as the resolution of the first camera and the resolution of
the third camera.
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[0116] For a multi-frame zoom algorithm in S204, refer to the multi-frame zoom

algorithm in S104.

Case 3

[0117] Reference may be made to FIG. 7.

[0118] S301. When the target zoom ratio is within a range of 3x to 5x, the system
needs to determine whether the target scene is in a dark environment. If the target
scene is in the dark environment, the terminal enables the second camera and the third
camera. For the determining of the dark environment, refer to S201.

[0119] When the user adjusts a camera parameter, once a target zoom ratio set by
the user is within an interval [3, 5], the third camera (a primary camera) and the
second camera (a secondary camera) are enabled. In this case, the preview image
changes correspondingly, and the preview image is a part of an image actually
captured by the third camera. A size of the part is determined by both the target zoom
ratio and a preset length-to-width ratio of the output image.

[0120] S302. When a shooting function is triggered, the third camera and the
second camera respectively perform consecutive shooting on their respective actually
captured scenes, to respectively obtain my frames of color images and mi frames of
black-and-white images.

[0121] A width of an image actually shot by the third camera is denoted as w», a
height thereof is denoted as h, and the resolution of the third camera is wo+ho.
Because the resolution of the third camera is the same as the resolution of the first
camera, w2 = wo, and hy = he. In addition, m; may be the same as mp, and remaining
steps and accompanying drawings may be alternatively expressed by using wo, ho, and
meo.

[0122] A width of an image actually shot by the second camera is denoted as w1, a
height thereof is denoted as hi, and the resolution of the second camera is wi+hi.
[0123] It should be understood that the third camera and the second camera are

cameras using prime lenses; therefore, an actually shot image further includes other
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content different from the preview image instead of including only a zoom target
scene that the user expects to shoot and that is visible to the user in the preview
image.

[0124] S303. Perform center area cropping on the mo frames of color images to
crop my frames of color images with a size of wo*he/(n/ng)? from images actually shot
by the third camera. Perform center area cropping on the mj frames of
black-and-white images to crop m; frames of black-and-white images with a size of
wi*hi/n? from images actually shot by the second camera. Herein, no is approximately
equal to 3.

[0125] S304. Perform multi-frame zoom on the mo frames of color images with a
size of wo*ho/(n/ng)*> obtained in S303, to obtain a color multi-frame zoom result,
namely, one frame of color zoom image of wo*ho. Perform multi-frame zoom on the
my frames of black-and-white images with a size of wi1*hi/n? obtained in S303, to
obtain a black-and-white multi-frame zoom result, namely, one frame of
black-and-white zoom image of w1*hi/n?.

[0126] For a multi-frame zoom algorithm in S304, refer to the multi-frame zoom
algorithm in S104.

[0127] S305. Perform tele-photo (Tele-photo) and black-and-white fusion on the
frame of color zoom image of wo*ho and the frame of black-and-white zoom image of
wo*ho/n? obtained in S304, to obtain one frame of color output image of wosho,
namely, an output image of the target scene. Herein, the resolution of the output image
of the target scene is the same as the resolution of the first camera and the resolution
of the third camera.

[0128] An optional procedurc of an algorithm of the tele-photo and
black-and-white fusion is as follows:

[0129] (1) Use a color zoom image (which may be referred to as a telephoto)
corresponding to a tele-photo lens as a reference, align a black-and-white zoom image
to the telephoto, to obtain a motion area mask.

[0130] (2) Input the telephoto, an aligned black-and-white image, and the motion
area mask to a pre-trained convolutional neural network to obtain a fused result.

28

Date Recue/Date Received 2023-08-09



[0131] (3) Sharpen the resuit fused in step (2).

[0132] The tele-photo and black-and-white fusion is used, that is, advantages of a

higher resolving capability and higher definition of the telephoto are used, and an

advantage of lower noise of the black-and-white image is further used, thereby
5 ensuring image quality of a high zoom ratio scene in the dark environment, and

almost achieving a lossless level.

[0133] In the foregoing algorithm procedure, related processing manners may use

mature algorithms in the prior art, such as fusion, alignment, and sharpening, which

are not limited and described in the present invention.

10 Case 4

[0134] Reference may be made to FIG. 8.

[0135] S401. When the target zoom ratio is within a range of 5x to 10x, the

system needs to determine whether the target scene is in a dark environment. If the

target scene is not in the dark environment, the terminal enables the third camera. For
15  the determining of the dark environment, refer to 5201.

[0136] When the user adjusts a camera parameter, once a target zoom ratio set by

the user is within an interval (5, 10], the third camera is enabled. In this case, the

preview image changes correspondingly, and the preview image is a part of an image

actually captured by the third camera. A size of the part is determined by both the
20  target zoom ratio and a preset length-to-width ratio of the output image.

[0137] S402. When a shooting function is triggered, the third camera performs

consecutive shooting on an actually captured scene, to obtain m» frames of color

images.

[0138] A width of an image shot by the third camera is denoted as w2, a height
25  thereof is denoted as ho, and the resolution of the third camera is w»+h>. Because the

resolution of the third camera is the same as the resolution of the first camera, w2 = wo,

and h2 = ho. In addition, m> may be the same as mo, and remaining steps and

accompanying drawings may be alternatively expressed by using wo, ho, and my.
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[0139] S403. Perform center area cropping on the mo frames of color images to
crop mo frames of color images with a size of wo*ho/(n/ng)> from images actually shot
by the third camera. The equivalent focal length of the third camera is 80 mm, that is,
the third camera is a camera using a tele-photo lens, and compared with a camera
using a standard lens, an image shot at a same shooting distance is larger. Therefore,
the center area is determined by both the target zoom ratio and the equivalent focal
Iength. Herein, no is approximately equal to 3 (80 mm/27 mm).

[0140] S404. Perform multi-frame zoom on the mo frames of color images with a
size of wo*ho/(n/ng)? to obtain a color multi-frame zoom result, namely, one frame of
color zoom image of wo*ho/(n/m)?. Herein, n; is a lossless zoom capability of a
shooting system of the terminal, namely, a maximum zoom ratio under a lossless
condition, for example, 5x in this example. Herein, n; is determined by parameter
performance of the entire shooting system of the terminal, and may be considered as a
constant.

[0141] For a multi-frame zoom algorithm in S404, refer to the multi-frame zoom
algorithm in S104.

[0142] S405. Perform digital zoom on the frame of color zoom image of
wo*ho/(n/n;)? obtained in S404, to obtain one frame of color zoom image of wo*ho,
namely, an output image of the target scene. Herein, the resolution of the output image
of the target scene is the same as the resolution of the first camera or the resolution of
the third camera.

[0143] There are many methods for the digital zoom, for example, interpolation
amplification, and common methods for the interpolation amplification include
bilinear, bicubic, Lanczos, and the like. The digital zoom can be used only to zoom in
resolution of an image to a target resolution, but cannot ensure definition and a
resolving capability of the image. Therefore, compared with the lossless zoom, the
digital zoom is considered as a zoom with a particular loss, but also indicates a

particular imaging capability of a camera.
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Case s

[0144] Reference may be made to FIG. 9.

[0145] S501. When the target zoom ratio is within a range of 5x to 10x, the
system needs to determine whether the target scene is in a dark environment. If the
target scene is in the dark environment, the terminal enables the second camera and
the third camera. For the determining of the dark environment, refer to S201.

[0146] When the user adjusts a camera parameter, once a target zoom ratio set by
the user is within an interval (5, 10], the third camera (a primary camera) and the
second camera (a secondary camera) arc enabled. In this case, the preview image
changes correspondingly, and the preview image is a part of an image actually
captured by the third camera. A size of the part is determined by both the target zoom
ratio and a preset length-to-width ratio of the output image.

[0147] S502. When a shooting function is triggered, the third camera and the
second camera respectively perform consecutive shooting on their respective actually
captured scenes, to respectively obtain m, frames of color images and m; frames of
black-and-white images.

[0148] A width of an image actually shot by the third camera is denoted as w», a
height thereof is denoted as h;, and the resolution of the third camera is wa+ho.
Because the resolution of the third camera is the same as the resolution of the first
camera, w2 = wo, and hy = he. In addition, m> may be the same as mp, and remaining
steps and accompanying drawings may be alternatively expressed by using wo, ho, and
mg.

[0149] A width of an image actually shot by the second camera is denoted as w1, a
height thereof is denoted as hi, and the resolution of the second camera is wi+h;.
[0150] It should be understood that the third camera and the second camera are
cameras using prime lenses; therefore, an actually shot image further includes other
content different from the preview image instead of including only a zoom target
scene that the user expects to shoot and that is visible to the user in the preview

image.
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[0151] S503. Perform center area cropping on the mo frames of color images to
crop mo frames of color images with a size of wo*ho/(n/ng)> from images actually shot
by the third camera. Perform center area cropping on the mj; frames of
black-and-white images to obtain m; frame of black-and-white images with a size of
w1*hi/n? from images actually shot by the second camera. Herein, no is approximately
equal to 3.

[0152] S504. Perform multi-frame zoom on the mo frames of color images with a
size of wo*ho/(n/ng)> obtained in S503, to obtain a color multi-frame zoom result,
namely, one frame of color zoom image of wo*he/(n/n1)?. Perform multi-frame zoom
on the m; frames of black-and-white images with a size of wo*ho/n? obtained in S503,
to obtain a black-and-white multi-frame zoom result, namely, one frame of
black-and-white zoom image of wo*ho/(n/n1)>.

[0153] For a multi-frame zoom algorithm in S504, refer to the multi-frame zoom
algorithm in S104.

[0154] S505. Perform tele-photo (Tele-photo) and black-and-white fusion on the
frame of color zoom image of wo*ho/(n/n1)*> and the frame of black-and-white zoom
image of wo*he/(n/m1)? obtained in S504, to obtain one frame of color zoom image of
wo*ho/(n/n1)?. Herein, n; is a lossless zoom capability of a shooting system of the
terminal, namely, a maximum zoom ratio under a lossless condition, for example, 5x.
Herein, n; is determined by parameter performance of the entire shooting system of
the terminal, and may be considered as a constant.

[0155] S506. Perform digital zoom on the frame of color zoom image of
wo*ho/(n/n1)? obtained in S505, to obtain one frame of color zoom image of wo*ho,
namely, an output image of the target scene. Herein, the resolution of the output image
of the target scene is the same as the resolution of the first camera and the resolution
of the third camera.

[0156] An algorithm of the digital zoom is a mature technology in the prior art,
and reference may be made to S405.

[0157] It should be understood that the foregoing five cases are merely some
optional implementations in the present invention, and the specific parameters
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mentioned above vary with design of a parameter of a camera, an algorithm
implementation, a user setting, an operating systcm of the terminal, and an
environment of the terminal. In addition, expressions of some parameters vary with
criteria of different references. Settings of the specific parameters cannot be all listed.
A person skilled in the art should understand that the present invention is intended to
correspondingly use, according to the user's different zoom requirements, different
Iens combination manners to obtain pictures, obtain a final picture according to a
corresponding algorithm, and achieve lossless imaging quality within an entire large
zoom range of 1x to 5x. If a maximum target zoom ratio under a lossless condition is
appropriately adjusted, a person skilled in the art may follow the lens combination
manners according to the embodiments of the present invention and adaptively change
the Iens parameter, or use different types of algorithms to achieve approximate
lossless zoom. If the user allows a limited loss of definition of a zoom image, or the
terminal device allows using a larger tele-photo lens, the zoom ranges and the lens
combinations in the foregoing embodiments may be all correspondingly adjusted,
based on the foregoing theory, to obtain an image that meets the user's requirement.
These variant technical solutions shall fall within the protection scope of the present
invention.

[0158] It should be further understood that, in a process of use by the user, due to
the user's actual requirement, different zoom ranges are continuously used in a short
period of time during a process of focusing. A change of these zoom ranges directly
causes a change in enabling of the camera. The foregoing five cases are used as an
example; for a specific enabling status of each camera, refer to statuses of the three
cameras within different zoom ranges in FIG. 3. For example, initially, when the target
zoom ratio is 1.5, the first camera and the second camera are enabled, and the third
camera is disabled. When the target zoom ratio is adjusted from 1.5 to 3.5 and the
target scene is in the dark environment, the third camera and the second camera are
enabled, and the first camera is disabled.

[0159] It should be further understood that in the foregoing embodiments, the
resolution of the output image is the same as the resolution of the first camera or the
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resolution of the third camera and is lower than the resolution of the second camera.
Actually, the resolution of the output image should meet the user's requirement for
definition, and is not necessarily equal to the resolution of the first camera or the
resolution of the third camera. Usually, the first camera or the third camera represents
most basic imaging performance of the shooting terminal in different shooting modes.
Therefore, maximum resolution of the output image is roughly equal to the resolution
of the first camera or the resolution of the third camera. Usually, during delivery of a
terminal, the maximum resolution of the output image is basically determined, and the
user may set the resolution of the output image in the camera system according to the
user's requirement.

[0160] In addition, in a specific implementation process, the shooting system is
further configured to adjust an imaging parameter of an optical zoom module
according to a zoom mode of the target scene. The imaging parameter includes at least
one of the following: a noise reduction parameter, a sharpening parameter, or contrast,
to control noise reduction, sharpening, contrast, and a dynamic range of an image
during an intermediate process. For example, in a bright scene, an ISP module is
controlled to disable a noise reduction and sharpening module, and in a
low-illuminance scenario, the ISP module is controlled to enable the noise reduction
and sharpening module and adjust the parameter to an appropriate level. In addition,
because the parameters of the contrast and the dynamic range in the zoom mode are
different from those in a common shooting mode, the parameters of the contrast and
the dynamic range may be adjusted in a customized manner in different zoom modes.
Therefore, according to the methods in the embodiments of the present invention, the
imaging parameter may be configured according to different scenarios, to ensure
imaging quality of a final image.

[0161] According to the present invention, an approximately 5x lossless zoom
effect can be achieved on a smartphone, and a relatively good balance between a
resolving capability and noise can also be achieved even in the dark environment.
Using a combination of a plurality of cameras using prime lenses instead of a
functional device of a large size does not significantly increase thickness of the
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terminal, thereby ensuring aesthetics of the terminal, especially for a smart handheld
device such as a mobile phone, satisfying the user's requirements for a small-size
low-profile terminal and lossless imaging at a large zoom, and improving use
experience of the user.

[0162] Based on the shooting method provided in the foregoing embodiment, an
embodiment of the present invention provides a shooting apparatus 700, and the
apparatus 700 may be applied to various shooting devices. As shown in FIG 10, the
apparatus 700 includes an obtaining module 701, a determining module 702, a
capturing module 703, an image processing module 704, a first camera, a second
camera, and a third camera; the first camera and the third camera are color cameras,
the second camera is a black-and-white camera, and resolution of the second camera
is higher than resolution of the first camera and higher than resolution of the third
camera, and the first camera, the second camera, and the third camera all are cameras
using prime lenses; and an equivalent focal length of the third camera is greater than
both an equivalent focal length of the first camera and an equivalent focal length of
the second camera. For related features, refer to the description in the foregoing
method embodiment.

[0163] The obtaining module 701 is configured to obtain a target zoom ratio, and
the obtaining module 701 may be obtained by a processor invoking a corresponding
program instruction based on an input of the outside.

[0164] The determining module 702 is configured to determine at least one
camera from the first camera, the second camera, and the third camera based on the
target zoom ratio as a target camera, and the determining module 702 may selectively
enable the foregoing three cameras by the processor invoking a program instruction
stored in a memory.

[0165] The capturing module 703 is configured to capture, by using the target
camera, an image that includes a target scene, and the capturing module 703 may be
implemented by the processor, and store a captured image into the memory.

[0166] The image processing module 704 is configured to obtain an output image
of the target scene based on the captured image that includes the target scene. The
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image processing module 704 may be implemented by the processor, and may be
implemented by invoking data and an algorithm in a local memory or a cloud server
for corresponding computing, and a picture of the target scene that a user expects to
obtain is output.
[0167] In a specific implementation process, the obtaining module 701 is
specifically configured to perform the method mentioned in step 21 and an
equivalently replaceable method; the determining module 702 is specifically
configured to perform the method mentioned in step 22 and an equivalently
replaceable method; the capturing module 703 is specifically configured to perform
the method mentioned in step 23 and an equivalently replaceable method; and the
image processing module 704 is specifically configured to perform the method
mentioned in step 24 and an equivalently replaceable method.
[0168] More specifically, at different target zoom ratios:

the obtaining module 701 and the determining module 702 may
collaboratively perform the methods of S101, S201, S301, S401, or S501;

the capturing module 703 may perform the methods of S102, S202, S302,
S402, or S502; and

the image processing module 704 may perform the methods of S103 to
S105, 8203 and S204, S303 to S305, S403 to S405, or S503 to S506.
[0169] The foregoing specific method embodiments and the explanation,
description, and extension of a plurality of implementation forms of the technical
features in the embodiments are also applicable to method execution in the apparatus.
Details are not described in the apparatus embodiments.
[0170] The present invention provides an image processing apparatus 700.
Different camera combinations may be used according to different zoom requirements,
to shoot and process images to achieve an approximately 5x lossless zoom effect
without using a large-volume device, thereby improving terminal use experience of
the user and an image quality requirement.
[0171] It should be understood that division of the modules of the apparatus 700 is
merely division of logical functions. During actual implementation, all or some of the
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modules may be integrated into a physical entity or may be physically separated. For
example, the modules may be separately disposed processing elements or may be
integrated into a chip of the terminal for implementation. In addition, the modules
may be stored in a form of program code in a storage element of a controller and
invoked by a processing element of the processor to perform functions of the modules.
In addition, the modules may be integrated or may be independently implemented.
The processing element herein may be an integrated circuit chip and has a signal
processing capability. In an implementation process, steps in the foregoing methods or
the foregoing modules may be implemented by using a hardware integrated logical
circuit in the processing element or by using an instruction in a form of software. The
processing element may be a general-purpose processor, for example, a central
processing unit (central processing unit, CPU for short), or may be configured as one
or more integrated circuits for implementing the foregoing methods, for example, one
or more application-specific integrated circuits (application-specific integrated circuit,
ASIC for short), one or more digital signal processors (digital signal processor, DSP
for short), or one or more ficld-programmable gate arrays (field-programmable gate
array, FPGA for short).

[0172] A person skilled in the art should understand that the embodiments of the
present invention may be provided as a method, a system, or a computer program
product. Therefore, the present invention may use a form of hardware only
embodiments, software only embodiments, or embodiments with a combination of
software and hardware. Moreover, the present invention may use a form of a
computer program product that is implemented on one or more computer-usable
storage media (including but not limited to a disk memory, a CD-ROM, an optical
memory, and the like) that include computer-usable program code.

[0173] The present invention is described with reference to the flowcharts and/or
block diagrams of the method, the device (system), and the computer program product
according to the embodiments of the present invention. It should be understood that
computer program instructions may be used to implement each process and/or each
block in the flowcharts and/or the block diagrams and a combination of a process
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and/or a block in the flowcharts and/or the block diagrams. These computer program
instructions may be provided for a general-purpose computer, a dedicated computer,
an embedded processor, or a processor of another programmable data processing
device to generate a machine, so that the instructions executed by a computer or a
processor of another programmable data processing device generate an apparatus for
implementing a specific function in one or more processes in the flowcharts and/or in
one or more blocks in the block diagrams.

[0174] These computer program instructions may be stored in a computer
readable memory that can instruct the computer or amother programmable data
processing device to work in a specific manner, so that the instructions stored in the
computer readable memory generate an artifact that includes an instruction apparatus.
The instruction apparatus implements a specific function in one or more processes in
the flowcharts and/or in one or more blocks in the block diagrams.

[0175] These computer program instructions may be loaded onto a computer or
another programmable data processing device, so that a series of operations and steps
are performed on the computer or the another programmable device, thereby
generating computer-implemented processing. Therefore, the instructions executed on
the computer or the another programmable device provide steps for implementing a
specific function in one or more processes in the flowcharts and/or in one or more
blocks in the block diagrams.

[0176] Although some embodiments of the present invention are described, a
person skilled in the art can make a change and a modification to these embodiments
once he learns the basic inventive concept. Therefore, it is intended to construe the
following claims as to cover the embodiments enumerated and all changes and
modifications falling within the scope of the present invention. Clearly, a person
skilled in the art can make various modifications and variations to the embodiments of
the present invention without departing from the scope of the embodiments of the
present invention. The present invention is intended to cover the modifications and

variations of the embodiments of the present invention provided that these
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following claims and their equivalent technologies.
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CLAIMS

1. A shooting method, wherein the method comprises:

selecting, from a first camera, a second camera, and a third camera that are
comprised in a terminal, at least one camera to capture at least one image that
comprises a target scene, wherein the first camera and the third camera are color
cameras, and the second camera is a black-and-white camera; the first camera, the
second camera, and the third camera are all cameras using prime lenses; an equivalent
focal length of the third camera is greater than both an equivalent focal length of the
first camera and an equivalent focal length of the second camera; the first camera, the
second camera, and the third camera are located on the rear side of the terminal; and
the equivalent focal length of the third camera is 2 to 4 times the equivalent focal
length of the first camera; and

obtaining an output image of the target scene based on the at least one image that
comprises the target scene;

wherein the selecting, from a first camera, a second camera, and a third camera
that are comprised in a terminal, at least one camera to capture at least one image that
comprises a target scene comprises:

when a current zoom ratio is within a zoom range of (1, 3),

respectively capturing, by using the first camera and the second camera, at least
one color image and at lcast one black-and-white image that comprise the target scene;
and

when the current zoom ratio is within a zoom range of [3, 10}, and illuminance
of the target scene is lower than a preset threshold,

respectively capturing, by using the third camera and the second camera, at least
one color image and at least one black-and-white image that comprise the target scene;
and

when the current zoom ratio is within the zoom range of [3, 10], and the
illuminance of the target scene is not lower than the preset threshold,

capturing, by using the third camera, at least one color image that comprises the
target scene.

2. The method according to claim 1, wherein the equivalent focal length of the
first camera is 26 mm or 27 mm.
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3. The method according to any one of claims 1 to 2, wherein an aperture value
of the first camera is 1.7 or 1.8.

4. The method according to any one of claims 1 to 3, wherein an aperture value
of the third camera is 2.4 or 2.2.

5. The method according to any one of claims 1 to 4, wherein resolution of the
first camera is 10 M or 12 M, and resolution of the third camerais 8 M, 10 M, or 12
M.

6. A terminal, wherein the terminal comprises a memory, a processor, a first
camera, a second camera, and a third camera, wherein the first camera and the third
camera are color cameras, the second camera is a black-and-white camera, and the
first camera, the second camera, and the third camera are all cameras using prime
lenses; an equivalent focal length of the third camera is greater than both an
equivalent focal length of the first camera and an equivalent focal length of the second
camera; the first camera, the second camera, and the third camera are located on the
rear side of the terminal; and the equivalent focal length of the third camera is 2 to 4
times the equivalent focal length of the first camera;

the memory is configured to store a computer program and an instruction; and

the processor invokes the computer program and the instruction that are stored in
the memory, to perform the following operations:

selecting, from the first camera, the second camera, and the third camera, at least
one camera to capture at least one image that comprises a target scene; and

obtaining an output image of the target scene based on the at least one image that
comprises the target scene;

wherein the processor is configured to:

when a current zoom ratio is within a zoom range of (1, 3), respectively capture,
by using the first camera and the second camera, at least one color image and at least
one black-and-white image that comprise the target scene; and

when the current zoom ratio is within a zoom range of [3, 10], and illuminance
of the target scene is lower than a preset threshold, respectively capture, by using the
third camera and the second camera, at least one color image and at least one
black-and-white image that comprise the target scene; and

when the curent zoom ratio is within a zoom range of [3, 10], and the
illuminance of the target scene is not lower than the preset threshold, capture, by

using the third camera, at least one color image that comprises the target scene.
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7. The terminal according to claim 6, wherein the equivalent focal length of the
first camera is 26 mm or 27 mm.

8. The terminal according to any one of claims 6 to 7, wherein an aperture value
of the first camera is 1.7 or 1.8.

9. The terminal according to any one of claims 6 to 8, wherein an aperture value
of the third camera is 2.4 or 2.2.

10. The terminal according to any one of claims 6 to 9, wherein resolution of the
first camera is 10 M or 12 M, and resolution of the third camerais 8 M, 10 M, or 12
M.

11. A shooting apparatus for a terminal, wherein the apparatus comprises:

a capturing module, configured to select, from a first camera, a second camera,
and a third camera that are comprised in the apparatus, at least one camera to capture
at least one image that comprises a target scene, wherein the first camera and the third
camera are color cameras, and the second camera is a black-and-white camera; the
first camera, the second camera, and the third camera are all cameras using prime
lenses; an equivalent focal length of the third camera is greater than both an
equivalent focal length of the first camera and an equivalent focal length of the second
camera; the first camera, the second camera, and the third camera are located on the
rear side of the terminal; and the equivalent focal length of the third camera is 2 to 4
times the equivalent focal length of the first camera; and

an image processing module, configured to obtain an output image of the target
scene based on the at least one image that comprises the target scene;

wherein when a current zoom ratio is within a zoom range of (1, 3), the capturing
module is specifically configured to respectively capture, by using the first camera
and the second camera, at least one color image and at least one black-and-white
image that comprise the target scene; and

wherein when the current zoom ratio is within a zoom range of [3, 10], and
illuminance of the target scene is lower than a preset threshold, the capturing module
is specifically configured to respectively capture, by using the third camera and the
second camera, at least one color image and at least one black-and-white image that
comprise the target scene; and

wherein when the current zoom ratio is within the zoom range of [3, 10], and the
illuminance of the target scene is not lower than the preset threshold, the capturing

module is specifically configured to capture, by using the third camera, at least one
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color image that comprises the target scene.

12. The apparatus according to claim 11, wherein the equivalent focal length of
the first camera is 26 mm or 27 mm.

13. The apparatus according to any one of claims 11 to 12, wherein an aperture
value of the first camera is 1.7 or 1.8.

14. The apparatus according to any one of claims 11 to 13, wherein an aperture
value of the third camera is 2.4 or 2.2.

15. The apparatus according to any one of claims 11 to 14, wherein resolution of
the first camera is 10 M or 12 M, and resolution of the third camera is 8 M, 10 M, or
12 M.

16. A method for image or video shooting, comprising:

determining whether a current zoom ratio is within a zoom range of (1, 3);

in response to determining that the current zoom ratio is within the zoom range
of (1, 3), respectively capturing, by using a first camera and a second camera, at least
one color image and at least one black-and-white image that comprise a target scene;

determining whether the current zoom ratio is within a zoom range of [3, 10] and
whether illuminance of the target scene is lower than a preset threshold;

in response to determining that the current zoom ratio is within the zoom range
of [3, 10}, and that the illuminance of the target scenc is lower than the preset
threshold, respectively capturing, by using a third camera and the second camera, at
least one color image and at least one black-and-white image that comprise the target
scene; and

in response to determining that the current zoom ratio is within the zoom range
of [3, 10], and that the illuminance of the target scene is not lower than the preset
threshold, capturing, by using the third camera, at least one color image that
comprises the target scene;

wherein the first camera and the third camera are color cameras, and the second
camera is a black-and-white camera, the first camera, the second camera, and the third
camera are cameras using prime lenses, an equivalent focal length of the third camera
is greater than both an equivalent focal length of the first camera and an equivalent
focal length of the second camera, the first camera, the second camera, and the third
camera are located on a rear side of a terminal, and the equivalent focal length of the

third camera is 2 to 4 times the equivalent focal length of the first camera; wherein
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resolution of the first camera or resolution of the third camera is less than resolution
of the second camera; and

obtaining an output image of the target scene based on at least one image
captured by at least one camera from the first, second, and third cameras, wherein the
at least one image comprises the target scene.

17. The method according to claim 16, wherein the equivalent focal length of the
first camera is 26 mm or 27 mm.

18. The method according to claim 16 or 17, wherein an aperture value of the
first camera is 1.7 or 1.8.

19. The method according to any one of claims 16 to 18, wherein an aperture
value of the third camera is 2.4 or 2.2.

20. A terminal, comprising:

a first camera, a second camera, and a third camera, wherein the first camera and
the third camera are color cameras, the second camera is a black-and-white camera,
and the first camera, the second camera, and the third camera are cameras using prime
lenses, an equivalent focal length of the third camera is greater than both an
equivalent focal length of the first camera and an equivalent focal length of the second
camera, the first camera, the second camera, and the third camera are located on a rear
side of the terminal, and the equivalent focal length of the third camera is 2 to 4 times
the equivalent focal length of the first camera; wherein resolution of the first camera
or resolution of the third camera is less than resolution of the second camera;

a processor; and

a memory coupled to the processor to store a computer program and instructions,
which when executed by the processor, cause the processor to perform operations, the
operations including:

determining whether a current zoom ratio is within a zoom range of (1, 3);

in response to determining that the current zoom ratio is within the zoom range
of (1, 3), respectively capturing, by using the first camera and the second camera, at
least one color image and at least one black-and-white image that comprise a target
sceng;

determining whether the current zoom ratio is within a zoom range of [3, 10] and
whether illuminance of the target scene is lower than a preset threshold;

in response to determining that the current zoom ratio is within the zoom range

of [3, 10], and that the illuminance of the target scene is lower than the preset
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threshold, respectively capturing, by using the third camera and the second camera, at
least one color image and at least one black-and-white image that comprise the target
scene; and

in response to determining that the current zoom ratio is within the zoom range
of [3, 10], and that the illuminance of the target scene is not lower than the preset
threshold, capturing, by using the third camera, at least one color image that
comprises the target scene; and

obtaining an output image of the target scene based on at least one image
captured by at least one camera from the first, second, and third cameras, wherein the
at least one image comprises the target scene.

21. The terminal according to claim 20, wherein the equivalent focal length of
the first camera is 26 mm or 27 mm.

22. The terminal according to claim 20 or 21, wherein an aperture value of the
first camera is 1.7 or 1.8.

23. The terminal according to any one of claims 20 to 22, wherein an aperture
value of the third camera is 2.4 or 2.2.

24. An apparatus for image or video shooting, comprising:

a non-transitory machine-readable medium having instructions stored therein,
which when executed by one or more processors, cause the one or more processors to:

determine whether a current zoom ratio is within a zoom range of (1, 3);

in response to determining that the current zoom ratio is within the zoom range
of (1, 3), respectively capture, by using a first camera and a second camera, at least
one color image and at least one black-and-white image that comprise a target scene;

determine whether the current zoom ratio is within a zoom range of [3, 10} and
whether illuminance of the target scene is lower than a preset threshold;

in response to determining that the current zoom ratio is within the zoom range
of [3, 10}, and that the illuminance of the target scene is lower than the preset
threshold, respectively capture, by using a third camera and the second camera, at
least one color image and at least one black-and-white image that comprise the target
scene; and

in response to determining that the current zoom ratio is within the zoom range
of [3, 10], and that the illuminance of the target scene is not lower than the preset
threshold, capture, by using the third camera, at least one color image that comprises

the target scene;
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wherein the first camera and the third camera are color cameras, and the second
camera is a black-and-white camera, the first camera, the second camera, and the third
camera are cameras using prime lenses, an equivalent focal length of the third camera
is greater than both an equivalent focal length of the first camera and an equivalent
focal length of the second camera, the first camera, the second camera, and the third
camera are located on a rear side of the apparatus, and the equivalent focal length of
the third camera is 2 to 4 times the equivalent focal length of the first camera; wherein
resolution of the first camera or resolution of the third camera is less than resolution
of the second camera; and

obtain an output image of the target scene based on at least one image captured
by at least one camera from the first, second, and third cameras, wherein the at least
one image comprises the target scene.

25. The apparatus according to claim 24, wherein the equivalent focal length of
the first camera is 26 mm or 27 mm.

26. The apparatus according to claim 24 or 25, wherein an aperture value of the
first camera is 1.7 or 1.8.

27. The apparatus according to any one of claims 24 to 26, wherein an aperture

value of the third camera is 2.4 or2.2.
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. . W Step 21
Obtain a target zoom ratio

Determine at least one camera from a first camera, a second camera, anda | / Step 22
third camera based on the target zoom ratio as a target camera

Capture, by using the target camera, at least one image that includesa |/ SteP 23
target scene

Obtain an output image of the target scene based on the captured atleast | / Step 24
one image including the target scene
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