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(54) PHOTOGRAPHING METHOD AND DEVICE

(57) Embodiments of the present invention provide
a photographing method and apparatus, which achieve
that image data of objects in depth-of-field ranges of dif-
ferent focuses is recorded in one time of photographing,
avoid loss of image details of an object that is caused
when there is only one single fixed focus, and enable a
user to see more comprehensive image data, without
increasing hardware costs and a volume of an apparatus.
The photographing method of the present invention in-
cludes: acquiring a photographing instruction; moving a
lens according to the photographing instruction; acquir-
ing image data for at least two times in a process in which
the lens is moved, to obtain at least two pieces of image
data; and generating an image file according to the at
least two pieces of image data.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of im-
age processing, and in particular, to a photographing
method and apparatus.

BACKGROUND

[0002] In a photography technology, as shown in FIG.
1A, when light passes through a lens, after the lens con-
centrates the light on a point, the light diffuses in a shape
of a cone. The point on which all light concentrates is
called a focus 1. During photographing, if an image of an
object 1 is on a location of the focus 1, an image, which
is obtained by using the lens, of the object is clear. The
light begins to concentrate and diffuse in front of and at
the back of the focus 1. For example, images of an object
2 and an object 3 that are at locations in front of and at
the back of the object 1 begin to gradually become blurry
and separately form an enlarged circle, and this circle is
called a circle of confusion. In reality, if a diameter δ of a
circle of confusion is too small to be identified by human
eyes, blur, within a certain range, actually generated in
imaging cannot be recognized, that is, images of objects
at locations in front of and at the back of the object 1 are
also clear to human eyes. A distance between locations,
in front of and at the back of the object 1, at which clear
images of objects can be formed is called a depth of field,
and an image of an object within a depth-of-field range
is clear to a user.
[0003] Currently, autofocus technologies are widely
used. When photographing, we need to focus first, that
is, to adjust a lens, so that a particular object 1 is located
in a depth-of-field range. In this way, in an obtained photo,
the object 1 is clearer than an object located at another
location. That is, the object 1 is a subject of the photo. If
an object 2 is not in the current depth-of-field range, in
order to obtain a photo in which the object 2 is a subject,
refocusing is required. That is, the lens needs to be re-
adjusted, so that the object 2 is located in a depth-of-field
range 2.
[0004] If a common photographing apparatus with an
autofocus function is used, generally, there can be only
one subject (assuming that there is only one object within
a depth-of-field range) in a photo obtained by a user
through photographing each time. If multiple subjects are
preferred in a photo obtained through photographing for
one time, that is, multiple objects located at different ge-
ographic locations (for example, the foregoing object 1,
object 2, and object 3) are all very clear in a same photo,
generally, the only way is to add a large quantity of mic-
rolenses, that is, a micro lens array, between a lens and
an image sensor. A working principle of a micro lens array
is shown in FIG. 1B. A lens and a micro lens array can
gather light from different directions, which is equivalent
to having multiple focuses at a same time, so that multiple

objects located at different locations are located in a
depth-of-field range. Therefore, a photo recording differ-
ent subjects can be obtained by using the micro lens
array.
[0005] Due to expensiveness of a micro lens array,
adding a micro lens array between a lens and an image
sensor increases manufacturing costs of a photograph-
ing device. In addition, adding the micro lens array also
increases a volume of the photographing device, which
is inconvenient for a user to use and carry.

SUMMARY

[0006] Embodiments of the present invention provide
a photographing method and apparatus, which achieve
that image data of objects at different locations is record-
ed in one time of photographing, where each object is
very clear, and enable a user acquire a richer image at
one time, without increasing hardware costs and a vol-
ume of an apparatus.
[0007] To achieve the foregoing objectives, the em-
bodiments of the present invention use the following tech-
nical solutions:

According to a first aspect, a photographing method
is provided, including: acquiring a photographing in-
struction; moving a lens according to the photo-
graphing instruction; acquiring image data for at least
two times in a process in which the lens is moved,
to obtain at least two pieces of image data; and gen-
erating an image file according to the at least two
pieces of image data.

[0008] In a first possible implementation manner of the
first aspect, a process in which the lens is moved in-
cludes: moving the lens from a start point to an end point
along a same direction; and the acquiring image data for
at least two times in a process in which the lens is moved
specifically includes: acquiring the image data for at least
two times in a process in which the lens is moved from
the start point to the end point, where the start point is a
location at which the lens is located when the photograph-
ing instruction is acquired, and the end point is a location
at which the lens is located when the process in which
the lens is moved ends.
[0009] In a second possible implementation manner of
the first aspect, a process in which the lens is moved
includes: moving the lens from a start point to a turning
point along a first direction and then moving the lens from
the turning point to an end point along a second direction;
and the acquiring image data for at least two times in a
process in which the lens is moved specifically includes:
acquiring the image data for at least two times in a proc-
ess in which the lens is moved from the turning point to
the end point, where the start point is a location at which
the lens is located when the photographing instruction is
acquired, the end point is a location at which the lens is
located when the process in which the lens is moved
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ends, and the start point is located between the turning
point and the end point.
[0010] In a third possible implementation manner of
the first aspect, a process in which the lens is moved
includes: moving the lens from a start point to an inter-
mediate point along a first direction and then moving the
lens from the intermediate point to an end point along
the first direction; and the acquiring image data for at
least two times in a process in which the lens is moved
specifically includes: acquiring the image data for at least
two times in a process in which the lens is moved from
the intermediate point to the end point, where the start
point is a location at which the lens is located when the
photographing instruction is acquired, the end point is a
location at which the lens is located when the process in
which the lens is moved ends, and the intermediate point
is any location located between the start point and the
end point.
[0011] With reference to the first aspect, or the first
possible implementation manner of the first aspect, or
the second possible implementation manner of the first
aspect, or the third possible implementation manner of
the first aspect, in a fourth possible implementation man-
ner of the first aspect, the acquiring image data for at
least two times specifically includes: acquiring the image
data for at least two times according to a preset period.
[0012] With reference to the first aspect, or the first
possible implementation manner of the first aspect, or
the second possible implementation manner of the first
aspect, or the third possible implementation manner of
the first aspect, or the fourth possible implementation
manner of the first aspect, in a fifth possible implemen-
tation manner of the first aspect, the generating an image
file according to the image data specifically includes: en-
coding the at least two pieces of image data, and gener-
ating the image file according to encoded image data.
[0013] With reference to the fifth possible implemen-
tation manner of the first aspect, in a sixth possible im-
plementation manner of the first aspect, the image file is
used to present different display effects according to se-
lection of a user.
[0014] According to a second aspect, a mobile terminal
is provided, including a starting apparatus, a control proc-
essor, a moving apparatus, a lens, an image sensing
apparatus, and an image processor, where the starting
apparatus is configured to acquire a photographing in-
struction and send the photographing instruction to the
control processor; the control processor is configured to
control the moving apparatus and the image sensing ap-
paratus according to the photographing instruction; the
moving apparatus is configured to move, under control
of the control processor, the lens; the image sensing ap-
paratus is configured to acquire, under control of the con-
trol processor, image data for at least two times in a proc-
ess in which the lens is moved, to obtain at least two
pieces of image data; and the image processor is con-
figured to generate an image file according to the at least
two pieces of image data.

[0015] In a first possible implementation manner of the
second aspect, the moving apparatus is specifically con-
figured to move the lens from a start point to an end point
along a same direction; and the image sensing apparatus
is specifically configured to acquire the image data for at
least two times in a process in which the lens is moved
from the start point to the end point, to obtain the at least
two pieces of image data, where the start point is a loca-
tion at which the lens is located when the photographing
instruction is acquired, and the end point is a location at
which the lens is located when the moving ends.
[0016] In a second possible implementation manner of
the second aspect, the moving apparatus is specifically
configured to move the lens from a start point to a turning
point along a first direction and then move the lens from
the turning point to an end point along a second direction;
and the image sensing apparatus is specifically config-
ured to acquire the image data for at least two times in
a process in which the lens is moved from the turning
point to the end point, to obtain the at least two pieces
of image data, where the start point is a location at which
the lens is located when the photographing instruction is
acquired, the end point is a location at which the lens is
located when the moving ends, and the start point is lo-
cated between the turning point and the end point.
[0017] In a third possible implementation manner of
the second aspect, the moving apparatus is specifically
configured to move the lens from a start point to an in-
termediate point along a first direction and then move the
lens from the intermediate point to an end point along
the first direction; and the image sensing apparatus is
specifically configured to acquire the image data for at
least two times in a process in which the lens is moved
from the intermediate point to the end point, to obtain the
at least two pieces of image data, where the start point
is a location at which the lens is located when the pho-
tographing instruction is acquired, the end point is a lo-
cation at which the lens is located when the moving ends,
and the intermediate point is any location located be-
tween the start point and the end point.
[0018] With reference to the second aspect, or the first
possible implementation manner of the second aspect,
or the second possible implementation manner of the
second aspect, or the third possible implementation man-
ner of the second aspect, in a fourth possible implemen-
tation manner of the second aspect, that the image sens-
ing apparatus acquires image data for at least two times
includes: acquiring the image data for at least two times
according to a preset period.
[0019] According to a third aspect, a control processor
that can control photographing, including a photograph-
ing instruction receiving unit, a moving control unit, an
image sensing apparatus control unit, and an image proc-
essor control unit, where the photographing instruction
receiving unit is configured to acquire a photographing
instruction of a user; the moving control unit is configured
to control, according to the photographing instruction, a
moving apparatus to move a lens; the image sensing
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apparatus control unit is configured to control an image
sensing apparatus to acquire image data for at least two
times in a process in which the lens is moved, to obtain
at least two pieces of image data; and the image proc-
essor control unit is configured to control an image proc-
essor to perform processing on the at least two pieces
of image data acquired by the image sensing apparatus,
and generate an image file.
[0020] In the photographing method and apparatus
provided in the embodiments of the present invention,
after a photographing instruction is acquired, clear image
data of different objects is recorded by moving a lens. In
a case in which hardware costs and a volume of an ap-
paratus are not increased, it is achieved for a user that
image data of objects in depth-of-field ranges of different
focuses is recorded in one time of photographing, and
loss of image details of an object that is caused when
there is only one single fixed focus is avoided; therefore,
the user is enabled to acquire a richer image at one time.

BRIEF DESCRIPTION OF DRAWINGS

[0021] To describe the technical solutions in the em-
bodiments of the present invention or in the prior art more
clearly, the following briefly introduces the accompanying
drawings required for describing the embodiments or the
prior art. Apparently, the accompanying drawings in the
following description show merely some embodiments
of the present invention, and a person of ordinary skill in
the art may still derive other drawings from these accom-
panying drawings without creative efforts.

FIG. 1A is a schematic diagram of photographing in
the prior art;
FIG. 1B is a schematic structural diagram of a pho-
tographing device in the prior art;
FIG. 2 is a schematic flowchart of a photographing
method according to Embodiment 1 of the present
invention;
FIG. 3 is a schematic diagram of a possible imple-
mentation manner of acquiring image data in a proc-
ess in which a lens is moved according to Embodi-
ment 1 of the present invention;
FIG. 4A is a schematic diagram of a possible imple-
mentation manner of a process in which a lens is
moved according to Embodiment 1 of the present
invention;
FIG. 4B is a schematic diagram of another possible
implementation manner of a process in which a lens
is moved according to Embodiment 1 of the present
invention;
FIG. 4C is a schematic diagram of another possible
implementation manner of a process in which a lens
is moved according to Embodiment 1 of the present
invention;
FIG. 4D is a schematic diagram of another possible
implementation manner of a process in which a lens
is moved according to Embodiment 1 of the present

invention;
FIG. 5 is a schematic diagram of a possible imple-
mentation manner of adjusting display of an image
file according to Embodiment 1 of the present inven-
tion;
FIG. 6 is a schematic diagram of another possible
implementation manner of adjusting display of an
image file according to Embodiment 1 of the present
invention;
FIG. 7 is a schematic structural diagram of a mobile
terminal according to Embodiment 2 of the present
invention; and
FIG. 8 is a schematic structural diagram of a control
processor that can control photographing according
to Embodiment 3 of the present invention.

DESCRIPTION OF EMBODIMENTS

[0022] The following clearly and completely describes
the technical solutions in the embodiments of the present
invention with reference to the accompanying 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 embodiments of the present inven-
tion without creative efforts shall fall within the protection
scope of the present invention.
[0023] The terms used in the embodiments of the
present invention are merely for the purpose of describ-
ing specific embodiments, and are not intended to limit
the present invention. The terms "a", "the" and "this" used
in a singular form in the embodiments and the appended
claims of the present invention indicate that a related
object may be in a singular form or may be in a plural
form, unless otherwise specified clearly in the context. It
should be further understood that the term "and/or" used
herein indicates one or all possible combinations of listed
items. It should be further understood that the term "com-
prise or include" used herein does not indicate that an-
other item other than an item listed after the term is ruled
out.
[0024] In the embodiments of the present invention, a
mobile terminal includes but is not limited to a mobile
device such as a mobile phone, a personal digital assist-
ant (Personal Digital Assistant, PDA), a tablet computer,
and a portable device (for example, a portable computer),
and the embodiments of the present invention set no lim-
itation thereto.

Embodiment 1

[0025] Embodiment 1 of the present invention provides
a photographing method. As shown in FIG. 2, the method
includes:

Step S101. Acquire a photographing instruction.
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[0026] A user can enable, by using a physical or virtual
starting apparatus, a photographing apparatus to acquire
the photographing instruction. Photographing is also
called photo shooting, and is a process of using an ap-
paratus with a photographing function to record and save
an image of an object. A photographing instruction is an
instruction to control a photographing apparatus to record
an image of an object.
[0027] Step S102. Move a lens according to the pho-
tographing instruction.
[0028] After acquiring the photographing instruction,
the lens in the photographing apparatus is moved ac-
cording to a preset path. An example of a manner in which
a motor controls the lens to move is used for description.
The motor uses Lorentz force generated between a cur-
rent coil and a permanent magnet, to move a location of
the lens. A quantity of movement of the lens is propor-
tional to the Lorentz force, and the Lorentz force is pro-
portional to current intensity. Therefore, a movement
range of the lens can be controlled by controlling the cur-
rent intensity. It should be understood that the foregoing
manner in which the motor is used as a moving apparatus
to control the lens to move is merely one possible imple-
mentation manner in this embodiment of the present in-
vention, and does not set a limitation to the present in-
vention. Any variation or replacement of the motor readily
figured out by a person skilled in the art within the tech-
nical scope disclosed in the present invention shall fall
within the protection scope of the present invention. In a
moving process, the lens may maintain a same direction
or may change the direction. For example, the lens may
move along a first direction first and then move long a
second direction, where the second direction may be an
opposite direction of the first direction.
[0029] Step S103. Acquire image data for at least two
times in a process in which the lens is moved, to obtain
at least two pieces of image data.
[0030] An image sensing apparatus may include an
image sensor and an analog to digital conversion circuit.
In this embodiment of the present invention, a process
of acquiring image data for each time may include: an
image of a photographed object is formed on the image
sensor (for example, a CCD or a COMS) through the
lens, that is, the image sensor acquires an optical signal
of the object; the image sensor converts the optical signal
into an electrical signal by means of optical-to-electrical
conversion; and after being processed by the analog to
digital conversion circuit, the electrical signal becomes
image data that can be processed by an image proces-
sor. The image data may be data in an original raw format.
[0031] In this embodiment of the present invention, im-
age data needs to be acquired for at least two times in
the process in which the lens is moved, so as to obtain
the at least two pieces of image data. As described
above, when the lens is moved, a location of a depth of
field also moves. In this embodiment of the present in-
vention, a location of a depth of field corresponding to
the lens at a particular location is called a depth-of-field

location. For example, as shown in FIG. 3, when the lens
is moved to a location 1, the photographing apparatus
can acquire image data 1. If there is an object 1 (for ex-
ample, a big tree) at a depth-of-field location 1 corre-
sponding to the location 1, the object 1 is included in the
image data 1 and the object 1 is clearer than another
object outside the depth-of-field location 1. In this case,
the object 1 is also called a subject of the image data 1.
When the lens is moved to a location 2, the photographing
apparatus can acquire image data 2. If there is an object
1 (for example, a building) at a depth-of-field location 2
corresponding to the location 2, the object 2 is included
in the image data 2 and the object 2 is clearer than an-
other object outside of the depth-of-field location 2. In
this case, the object 2 is called a subject of the image
data 2.
[0032] Specifically, "in a process in which the lens is
moved" may have multiple meanings. The photographing
apparatus may acquire the image data at any stage of
the moving process, or may acquire the image data only
at a particular stage of the moving process. These two
manners are described below by separately using FIG.
4A, FIG. 4B, FIG. 4C, and FIG. 4D as examples.
[0033] Manner 1: step S103 may include: acquiring the
image data for at least two times in a process in which
the lens is moved from a start point to an end point, where
the start point is a location at which the lens is located
when the photographing instruction is acquired, the end
point is a location at which the lens is located when the
moving ends, and the start point and the end point may
be different locations. FIG. 4A to FIG. 4D are several
examples of start points, end points, and paths of move-
ment of the lens.
[0034] As shown in FIG. 4A, an end point may be near-
er to the image sensor than a start point, and the lens is
moved from the start point to the end point. As shown in
FIG. 4B and FIG. 4D, the end point may be farther from
the image sensor than the start point, and the lens is also
moved from the start point to the end point. In FIG. 4A,
FIG. 4B, and FIG. 4D, the lens is moved from the start
point to the end point along a same direction, that is, in
the process of moving from the start point to the end
point, the lens does not change a moving direction.
[0035] As shown in FIG. 4C, in a process from a start
point to an end point, the lens may change a moving
direction. For example, the lens is moved from the start
point to a turning point along a first direction, and then is
moved from the turning point to the end point along a
second direction, where the first direction and the second
direction are opposite directions. The first direction may
be a direction towards the image sensor, or may be a
direction away from the image sensor. The start point
may be between the turning point and the end point. In
addition, the turning point may be set at any location be-
tween the sensor and the start point, or the end point
may be set at any location between the sensor and the
start point.
[0036] In this embodiment of the present invention,
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whether to set a specific location of each point (that is,
the start point, the end point and/or the turning point) and
a specific path of movement of the lens may be set by a
user as required every time when the user photographs
or may be preset by a photographing apparatus manu-
facturer. Certainly, the foregoing location and/or path
may also be set by the user to a default value that can
be applied repeatedly. This embodiment of the present
invention does not set a limitation to a specific setting
manner.
[0037] In the entire process in which the lens is moved
from the start point to the end point, the lens acquires
the image data for at least two times. For example, the
lens may acquire the image data for at least two times in
the entire process, as shown in FIG. 4A to FIG. 4C, in
which the lens is moved from the start point to the end
point. Correspondingly, the location 1 and the location 2
in FIG. 3 may be any two locations that the lens passes
in the entire process in which the lens is moved from the
start point to the end point. As shown in FIG. 4A to FIG.
4B, if in a process of acquiring image data for a first time
to acquiring image data for a last time, the lens does not
change the moving direction, acquisition of repeated data
can be avoided. This manner of acquiring image data
can both reduce storage space and reduce complexity
of subsequent data processing.
[0038] Manner 2: step S103 may include: acquiring the
data for at least two times in a process in which the lens
is moved from a point of starting photographing to an end
point. The process in which the lens is moved from the
point of starting photographing to the end point may be
considered as an example of a particular stage of the
process in which the lens is moved.
[0039] If a path shown in FIG. 4C is used, the image
data may be acquired for at least two times only in a
process in which the lens is moved from a turning point
to an end point. Correspondingly, the location 1 and the
location 2 in FIG. 3 may be any two locations that the
lens passes in the process in which the lens is moved
from the turning point to the end point. It can be seen that
if the path shown in FIG. 4C is used, the image data may
be acquired for at least two times in or only in the process
in which the lens is moved from the turning point to the
end point.
[0040] If a path shown in FIG. 4D is used, the lens
passes an intermediate point in a process in which the
lens is moved from a start point to an end point along a
same direction, and the photographing apparatus ac-
quire the image data for at least two times only in a proc-
ess in which the lens is moved from the intermediate
point to the end point. In FIG. 4D, the start point is a
location at which the lens is located when the photograph-
ing instruction is acquired. The end point is a location at
which the lens is located when the moving ends. The
intermediate point is any location between the start point
and the end point and is not limited to a location that is
at a same distance from the start point and the end point.
Correspondingly, the location 1 and the location 2 in FIG.

3 may be any two locations that the lens passes in the
process in which the lens is moved from the intermediate
point to the end point.
[0041] It can be seen from the above that the point of
starting photographing may be the turning point shown
in FIG. 4C, or may be the intermediate point shown in
FIG. 4D. Because in the process of acquiring the image
data for the first time to acquiring the image data for the
last time, the lens does not change the moving direction,
acquisition of repeated image data can be avoided.
[0042] The foregoing describes the moving path of the
lens and a moving stage that the image data can be ac-
quired. A period of acquiring the image data is described
below by using an example.
[0043] Optionally, in step S103, acquiring the image
data for at least two times and obtaining the at least two
pieces of image data may specifically include: acquiring
the image data for at least two times according to a preset
period. The preset period may be represented by time or
may be represented by a distance. A preset period may
be different according to a different module of the lens.
Using FIG. 4C as an example, if a Sunny module P5V11C
is used, a distance from the turning point to the end point
is 3.57mm. A distance period can be set to 0.357mm.
Therefore, in the process in which the lens is moved from
the turning point to the end point, the image data may be
acquired for every movement of 0.357mm. If the module
P5V11C is applied to examples in FIG. 3 and FIG. 4C,
the location 1 and the location 2 are two locations that
the lens passes in the process in which the lens is moved
from the turning point to the end point, and a distance
between the location 1 and the location 2 is the preset
distance period 0.357mm. The preset period can also be
a time period. For example, in the process in which the
lens is moved from the turning point to the end point, the
image data may be acquired every 20ms. Using FIG. 3
and FIG. 4C as examples, the location 1 and the location
2 are two locations that the lens passes in the process
in which the lens is moved from the turning point to the
end point, and time required by the lens to be moved
from the location 1 and the location 2 is 20ms. In this
embodiment of the present invention, the preset period
may be preset by the user or may be preset by an appa-
ratus, and this embodiment of the present invention sets
no limitation thereto. In this embodiment of the present
invention, the location 1 and the location 2 may further
be two locations that the lens passes in the process in
which the lens is moved from the start point to the end
point, or two locations that the lens passes in the process
in which the lens is moved from the intermediate point to
the end point. The distance between the location 1 and
the location 2 is a preset distance, or the time required
by the lens to be moved from the location 1 and the lo-
cation 2 is a preset time period.
[0044] Optionally, the photographing apparatus in this
embodiment of the present invention may further record
correlation information for each piece of image data,
which is used in a subsequent step of generating an im-
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age file. The correlation information includes a sequence
number of the image data, time when the image data is
acquired, a location of the lens when the image data is
acquired, and the like, and the photographing apparatus
can record one or more pieces of information thereof.
Optionally, the photographing apparatus may generate
the correlation information for each piece of image data
according to such information as moving path information
(information such as a start point, an end point, a turning
point, an intermediate point, and/or a period) of the lens
and a moving stage that the image data can be acquired.
[0045] The foregoing separately describes multiple as-
pects, such as the moving path of the lens, the specific
stage at which the image data needs to be acquired in
the process in which the lens is moved, the period be-
tween two times of acquiring data, and the correlation
information of the image data. A person skilled in the art
can understand that when a specific product is designed
or manufactured, any specific manner of the forgoing as-
pects can be selected for use, and a combination of at
least two aspects can also be selected for use.
[0046] Step S104. Generate an image file according
to the at least two pieces of image data.
[0047] Optionally, the generating an image file accord-
ing to the at least two pieces of image data specifically
includes: encoding the at least two pieces of image data,
and generating the image file according to encoded im-
age data. The generated image file in this embodiment
of the present invention refers to an image file that is
independently stored as entirety.
[0048] Specifically, an encoding manner may be
H.264, where H.264 is a new digital video coding stand-
ard formulated by a joint video team (JVT) jointly created
by the International Telecommunication Union (ITU-T)
and the International Standards Organization (ISO). An
encoding and decoding procedure of H.264 mainly in-
cludes 5 parts: inter-frame and intra-frame estimation
(Estimation), transformation (Transform) and inverse
transformation, quantization (Quantization) and dequan-
tization, loop filtering (Loop Filter), and entropy coding
(Entropy Coding).
[0049] Optionally, the image file in this embodiment of
the present invention is used to present different display
effects according to selection of a user. As shown in FIG.
6, the image file in this embodiment of the present inven-
tion can display, according to selection of the user, im-
ages in which different objects are subjects. In a dis-
played image, an object that is a subject is the clearest.
For example, when the user selects a big tree 81, the
image file can display an image in which the big tree is
a subject. In the displayed image in this case, the big tree
is the clearest. When the user selects a building 82, the
image file can display an image in which the building is
a subject. In the displayed image in this case, the building
is the clearest.
[0050] Certainly, the image file in this embodiment of
the present invention may further be used to clearly dis-
play multiple objects to the user at a same time. If FIG.

6 is used as an example, the image file in this embodiment
of the present invention may be used to display, at the
same time, the big tree and the building that are equally
clear.
[0051] Optionally, the user may further operate a slider
71 on a touchscreen to display images in which different
objects are subjects. As shown in FIG. 5, the user may
adjust an actual effect of the image file by using the slider
71. For example, when the slider 71 is at a location 711,
an image in which a first object is a subject is displayed,
and when the slider 71 is at a location 712, an image in
which a second object is a subject is displayed. The first
object and the second object are objects that exist when
the photographing instruction is acquired, and a distance
from the first object to a sensor is less than or greater
than a distance from the second object to the sensor.
The slider 71 may be slid in a left-right direction or may
be slid in a top-down direction. It should be understood
that this embodiment of the present invention may further
have multiple sliding manners, and what is described
herein is just illustrative.
[0052] The photographing apparatus in this embodi-
ment of the present invention records correlation infor-
mation of each piece of image data, and therefore, the
image file in this embodiment of the present invention
can present different display effects according to selec-
tion or an operation of a user. Certainly, recording the
correlation information of each piece of image data is not
the only manner that can present different display effects.
A person skilled in the art may also figure out other var-
iable or alternative manners under inspiration of this em-
bodiment.
[0053] In the photographing method provided in this
embodiment of the present invention, a lens is moved
after a photographing instruction is acquired, and image
data is acquired for at least two times in a process in
which the lens is moved. In this way, it is achieved that
image data that includes multiple subjects is obtained in
one time of photographing (acquiring a photographing
instruction for one time) without increasing hardware
costs and a volume of an apparatus, so that each object
can be clearly presented to a user at the same time or in
sequence.

Embodiment 2

[0054] As shown in FIG. 7, this embodiment of the
present invention provides a terminal that can be used
to photograph, including: a starting apparatus 51, a con-
trol processor 52, a moving apparatus 53, a lens 54, an
image sensing apparatus 55, and an image processor
56. It should be understood that the terminal in this em-
bodiment of the present invention can include more or
less components than that are shown in FIG. 12, and that
FIG. 7 is exemplary description for introducing this em-
bodiment of the present invention.
[0055] The starting apparatus 51 is configured to ac-
quire a photographing instruction and send the photo-
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graphing instruction to the control processor. The starting
apparatus may be an entity key, may be a virtual key on
a touchscreen, or may be a voice control apparatus. This
embodiment of the present invention does not set a lim-
itation to a specific structure of the starting apparatus.
[0056] The control processor 52 is configured to control
the moving apparatus 53 and the image sensing appa-
ratus 55 according to the photographing instruction. Spe-
cifically, the control processor 52 is configured to control
the moving apparatus 53 to move the lens. The control
processor 52 is further configured to: control the image
sensing apparatus 55, to enable the image sensing ap-
paratus 55 to acquire image data for at least two times
in a process in which the lens 54 is moved, to obtain at
least two pieces of image data; and provide the at least
two pieces of image data to the image processor 56. The
image processor 56 can obtain an image file according
to the image data. Optionally, the control processor 52
may further generate correlation information for each
piece of image data and provide the correlation informa-
tion to the image processor 56. The correlation informa-
tion includes a sequence number of the image data, time
when the image data is acquired, a location of the lens
when the image data is acquired, and the like, and the
control processor 52 can generate one or more pieces
of information thereof. The control processor may gen-
erate the correlation information for each piece of image
data according to control information, such as moving
path information of the lens and a moving stage at which
the image data can be acquired. The moving path infor-
mation of the lens includes but is not limited to such in-
formation as a start point, an end point, a turning point,
an intermediate point, and/or a period. Functions, under
direct and/or indirect control of the control processor 52,
of the moving apparatus 53, the lens 54, the image sens-
ing apparatus 55, and the image processor 56 have been
described in Embodiment 1, especially in related draw-
ings and words of steps S102 and S103, and details are
not described herein again. The control processor 52 is
a control center of the terminal, and can perform overall
monitoring on the terminal. For example, the control proc-
essor can connect various parts of the terminal by using
various interfaces and lines, run a software program and
corresponding data that are stored in a memory, and con-
trol a corresponding hardware and/or software module
to work, so as to control or execute various functions of
the terminal. For example, the foregoing hardware may
include the moving apparatus 53, the lens 54, and the
image sensing apparatus 55. The foregoing image proc-
essor 56 may be software or may be hardware. It should
be understood that the foregoing functions are only a part
of functions that can be executed by the control processor
52. This embodiment of the present invention does not
set a limitation to another function of the control proces-
sor.
[0057] The moving apparatus 53 is configured to move,
under control of the control processor 52, the lens 54.
The moving apparatus 53 may be a motor, where a motor

is transliteration of motor, and can also be called an elec-
tric motor or an electromotor. As described in the fore-
going method embodiment, the motor uses Lorentz force
generated between a current coil and a permanent mag-
net, to move a location of the lens. A moving range of
the lens can be controlled by controlling current intensity.
The moving apparatus 53 may further be an electronic
starter. The electronic starter is also called an initiator. A
rotor in the starter rotates under an effect of electromag-
netic induction, so as to provide power required to move
the lens 54. Under control of the control processor, the
moving apparatus 53 can enable the lens to move in var-
ious manners. For example, moving the lens in various
manners shown in FIG. 4A to FIG. 4D. The moving man-
ners of the lens has been described in Embodiment 1,
especially in related drawings and words of steps S102
and S103, and details are not described herein again.
[0058] The lens 54 refers to an optical component that
is used to generate a screenage and is in an apparatus
that can be used to photograph, such as a mobile phone,
a camera, a video camera, or a projector. The lens in this
embodiment of the present invention may be a lens, or
may be a battery of lens consisting of multiple lenses. A
function of a battery of lens is similar to an imaging prin-
ciple and a function of a lens, but an imaging effect of
the battery of lens is superior to that of the lens. Being
driven by the moving apparatus 53, the lens 54 can be
moved in a pre-acquired or preset manner. The imaging
principle and the moving manner of the lens have been
described in Embodiment 1, especially in related draw-
ings and words of steps S102 and S103, and details are
not described herein again.
[0059] The image sensing apparatus 55 is configured
to acquire, under control of the control processor 52, the
image data for at least two times in the process in which
the lens 54 is moved. An image sensor in the image sens-
ing apparatus is also called a photosensitive element and
is a core of a digital camera. Relevant content, such as
a basic principle of the image sensing apparatus, a stage
at which the image data is acquired, and a period of ac-
quiring the image data have been described in related
drawings and words of step S103, and details are not
described herein again. There are two kinds of image
sensor for a digital camera: one is a widely-used CCD
(Charge Coupled Device, charge coupled device) ele-
ment, and the other is a CMOS (Complementary Metal-
Oxide Semiconductor, complementary metal-oxide sem-
iconductor) device.
[0060] The image processor 56 is configured to gen-
erate, under control of the control processor 52, the im-
age file according to the image data. Optionally, the im-
age processor 56 can generate the image file according
to the at least two pieces of image data and the correlation
information of each piece of image data. Related draw-
ings and words of step S104 introduce a function or an
actual effect of the image file, and a specific manner of
generating the image file according to the image data,
and details are not described herein again. A person
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skilled in the art can understand that the control processor
and the image processor in this embodiment of the
present invention may be processors independent of
each other or may be a same processor. In addition, the
image processor in this embodiment of the present in-
vention may further be software. This embodiment of the
present invention does not set a limitation to a specific
form of the control processor and the image processor.
[0061] According to the mobile terminal provided in this
embodiment of the present invention, a lens is moved
after a photographing instruction is acquired and image
data is acquired for at least two times in a process in
which the lens is moved. In this way, it is achieved that
image data that includes multiple subjects is obtained in
one time of photographing (acquiring a photographing
instruction for one time) without increasing hardware
costs and a volume of an apparatus, so that each object
can be clearly presented to a user at the same time or in
sequence.

Embodiment 3

[0062] As shown in FIG. 8, this embodiment of the
present invention provides a control apparatus that can
control photographing, including a photographing in-
struction receiving unit 61, a moving control unit 62, an
image sensing apparatus control unit 63, and an image
processor control unit 64.
[0063] The photographing instruction receiving unit 61
is configured to acquire a photographing instruction of a
user. The photographing instruction can be sent by the
user by using an entity key or a virtual key on a touch-
screen or a voice control apparatus. This embodiment of
the present invention does not set a limitation to a specific
structure of a starting apparatus.
[0064] The moving control unit 62 is configured to con-
trol, according to the photographing instruction, a moving
apparatus to move a lens 54. Specifically, the moving
control unit can control the moving apparatus, to enable
the lens to move, under control of the moving apparatus,
in a preset manner. Related drawings and words of steps
S102 and S103 have described a moving manner of the
lens 54, and details are not described herein again.
[0065] The image sensing apparatus control unit 63 is
configured to control an image sensing apparatus 55 ac-
cording to the photographing instruction, to enable the
image sensing apparatus 55 to: acquire image data for
at least two times in a process in which the lens 54 is
moved, to obtain at least two pieces of image data; and
provide the at least two pieces of image data to an image
processor 56. The image processor 56 can obtain an
image file according to the image data. The image sens-
ing apparatus control unit can control the image sensing
apparatus 55 to acquire, according to a preset stage
and/or period, the image data for at least two times. Rel-
evant content has been described in step S103 with ref-
erence to related drawings and words, and details are
not described herein again. In addition, step S104 intro-

duces a function or an actual effect of the image file, and
a specific method of generating the image file by the im-
age processor 56 according to the image data, and de-
tails are not described herein again.
[0066] Optionally, the control apparatus of this embod-
iment of the present invention may further include an im-
age data correlation information generating unit 64. The
image data correlation information generating unit 64 is
configured to: generate, according to control information
in the moving control unit 62, correlation information for
each piece of image data, and provide the correlation
information of each piece of image data to the image
processor 56. The correlation information of image data
includes a sequence number of the image data, time
when the image data is acquired, a location of the lens
when the image data is acquired, and the like, and the
image data correlation information generating unit 64 can
generate one or more pieces of information thereof for
each piece of image data. The control information in-
cludes such information as moving path information of
the lens and a moving stage at which image data can be
acquired. The moving path information of the lens in-
cludes but is not limited to such information as a start
point, an end point, a turning point, an intermediate point,
and/or a period. Correspondingly, the image processor
56 may generate the image file according to the at least
two pieces of image data and the correlation information
of each piece of image data.
[0067] Specific structures and functions of the starting
apparatus 51, the moving apparatus 53, the lens 54, the
image sensing apparatus 55, and the image processor
56 that are mentioned in this embodiment of the present
invention are described in Embodiment 1 and Embodi-
ment 2, and details are not described herein again.
[0068] A person skilled in the art can understand that
the control apparatus and the image processor in this
embodiment of the present invention may be processors
independent of each other or may be a same processor.
This embodiment of the present invention does not set
a limitation to a specific form of the control apparatus and
the image processor.
[0069] A control processor 52 is a control center of a
terminal, and can perform overall monitoring on the ter-
minal. For example, the control processor can connect
various parts of the terminal by using various interfaces
and lines, run a software program and corresponding da-
ta that are stored in a memory, and control a correspond-
ing hardware and/or software module to work, so as to
control or execute various functions of the terminal. It
should be understood that the foregoing functions are
only a part of functions that can be executed by the control
processor 52. This embodiment of the present invention
does not set a limitation to another function of the control
processor.
[0070] A person skilled in the art can also understand
that the foregoing control apparatus may be software
code that is stored in a readable storage medium and
that can be executed by a processor of a terminal. Cor-
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respondingly, the instruction receiving unit 61, the mov-
ing control unit 62, the image sensing apparatus control
unit 63, and/or the image data correlation information
generating unit 64 may be software modules.
[0071] Based on the foregoing descriptions of the em-
bodiments, a person skilled in the art may clearly under-
stand that the present invention may be implemented by
software in addition to necessary universal hardware, or
certainly, may be implemented by hardware only. In most
circumstances, the former is a preferred implementation
manner. Based on such an understanding, the technical
solutions of the present invention essentially or the part
contributing to the prior art may be implemented in a form
of a software product. The computer software product is
stored in a readable storage medium, such as a floppy
disk, a hard disk or an optical disc of a computer, and
includes several instructions for instructing a computer
device (which may be a personal computer, a server, or
a network device) to perform the methods described in
the embodiments of the present invention.
[0072] The foregoing descriptions are merely specific
implementation manners of the present invention, but are
not intended to limit the protection scope of the present
invention. Any variation or replacement readily figured
out by a person skilled in the art within the technical scope
disclosed in the present invention shall fall within the pro-
tection scope of the present invention. Therefore, the pro-
tection scope of the present invention shall be subject to
the protection scope of the claims.

Claims

1. A photographing method, comprising:

acquiring a photographing instruction;
moving a lens according to the photographing
instruction;
acquiring image data for at least two times in a
process in which the lens is moved, to obtain at
least two pieces of image data; and
generating an image file according to the at least
two pieces of image data.

2. The method according to claim 1, wherein the mov-
ing a lens comprises: moving the lens from a start
point to an end point along a same direction; and
the acquiring image data for at least two times in a
process in which the lens is moved specifically com-
prises: acquiring the image data for at least two times
in a process in which the lens is moved from the start
point to the end point, wherein
the start point is a location at which the lens is located
when the photographing instruction is acquired, and
the end point is a location at which the lens is located
when the process in which the lens is moved ends.

3. The method according to claim 1, wherein the mov-

ing a lens comprises: moving the lens from a start
point to a turning point along a first direction and then
moving the lens from the turning point to an end point
along a second direction; and
the acquiring image data for at least two times in a
process in which the lens is moved specifically com-
prises: acquiring the image data for at least two times
in a process in which the lens is moved from the
turning point to the end point, wherein
the start point is a location at which the lens is located
when the photographing instruction is acquired,
the end point is a location at which the lens is located
when the process in which the lens is moved ends,
and
the start point is located between the turning point
and the end point.

4. The method according to claim 1, wherein the mov-
ing a lens comprises: moving the lens from a start
point to an intermediate point along a first direction
and then moving the lens from the intermediate point
to an end point along the first direction; and
the acquiring image data for at least two times in a
process in which the lens is moved specifically com-
prises: acquiring the image data for at least two times
in a process in which the lens is moved from the
intermediate point to the end point, wherein
the start point is a location at which the lens is located
when the photographing instruction is acquired,
the end point is a location at which the lens is located
when the process in which the lens is moved ends,
and
the intermediate point is any location located be-
tween the start point and the end point.

5. The mobile terminal according to any one of claims
1 to 4, wherein after the acquiring a photographing
instruction and before the generating an image file
according to the at least two pieces of image data,
the method further comprises: generating correlation
information for each of the at least two pieces of im-
age data, wherein the correlation information com-
prises one or more of a sequence number of the
image data, time when the image data is acquired,
and a location of the lens when the image data is
acquired.

6. The mobile terminal according to any one of claim
5, wherein the generating an image file according to
the at least two pieces of image data comprises: gen-
erating the image file according to the at least two
pieces of image data and the correlation information
of each piece of image data.

7. The method according to any one of claims 1 to 4,
the acquiring image data for at least two times spe-
cifically comprises:
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acquiring the image data for at least two times
according to a preset period.

8. The method according to any one of claims 1 to 4,
wherein the image file is used to present a display
effect according to selection of a user.

9. A mobile terminal, comprising a starting apparatus,
a control processor, a moving apparatus, a lens, an
image sensing apparatus, and an image processor,
wherein
the starting apparatus is configured to acquire a pho-
tographing instruction and send the photographing
instruction to the control processor;
the control processor is configured to control the
moving apparatus and the image sensing apparatus
according to the photographing instruction;
the moving apparatus is configured to move, under
control of the control processor, the lens;
the image sensing apparatus is configured to ac-
quire, under control of the control processor, image
data for at least two times in a process in which the
lens is moved, to obtain at least two pieces of image
data; and
the image processor is configured to generate an
image file according to the at least two pieces of im-
age data.

10. The mobile terminal according to claim 9, wherein
the moving apparatus is specifically configured to
move, under control of the control processor, the lens
from a start point to an end point along a same di-
rection; and
the image sensing apparatus is specifically config-
ured to acquire, according to control of the control
processor, the image data for at least two times in a
process in which the lens is moved from the start
point to the end point, to obtain the at least two pieces
of image data, wherein
the start point is a location at which the lens is located
when the photographing instruction is acquired, and
the end point is a location at which the lens is located
when the moving ends.

11. The mobile terminal according to claim 9, wherein
the moving apparatus is specifically configured to:
under control of the control processor, move the lens
from a start point to a turning point along a first di-
rection and then move the lens from the turning point
to an end point along a second direction; and
the image sensing apparatus is specifically config-
ured to acquire, according to control of the control
processor, the image data for at least two times in a
process in which the lens is moved from the turning
point to the end point, to obtain the at least two pieces
of image data, wherein
the start point is a location at which the lens is located
when the photographing instruction is acquired,

the end point is a location at which the lens is located
when the moving ends, and
the start point is located between the turning point
and the end point.

12. The mobile terminal according to claim 9, wherein
the moving apparatus is specifically configured to:
under control of the control processor, move the lens
from a start point to an intermediate point along a
first direction and then move the lens from the inter-
mediate point to an end point along the first direction;
and
the image sensing apparatus is specifically config-
ured to acquire, according to control of the control
processor, the image data for at least two times in a
process in which the lens is moved from the inter-
mediate point to the end point, to obtain the at least
two pieces of image data, wherein
the start point is a location at which the lens is located
when the photographing instruction is acquired,
the end point is a location at which the lens is located
when the moving ends, and
the intermediate point is any location located be-
tween the start point and the end point.

13. The mobile terminal according to any one of claims
9 to 12, wherein the control processor is further con-
figured to generate correlation information for each
of the at least two pieces of image data, and provide
the correlation information of each piece of image
data to the image processor, wherein
the correlation information comprises any one or
more of a sequence number of the image data, time
when the image data is acquired, and a location of
the lens when the image data is acquired.

14. The mobile terminal according to any one of claim
13, wherein the image processor is specifically con-
figured to generate the image file according to the
at least two pieces of image data and the correlation
information of each piece of image data.

15. The mobile terminal according to any one of claims
9 to 11, wherein the acquiring image data for at least
two times comprises: acquiring the image data for
at least two times according to a preset period.

16. The method according to any one of claims 9 to 11,
wherein the image file is used to present a display
effect according to selection of a user.

17. A control apparatus for controlling photographing,
comprising a photographing instruction receiving
unit, a moving control unit, and an image sensing
apparatus control unit, wherein
the photographing instruction receiving unit is con-
figured to acquire a photographing instruction of a
user;
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the moving control unit is configured to control, ac-
cording to the photographing instruction, a moving
apparatus to move a lens; and
the image sensing apparatus control unit is config-
ured to control an image sensing apparatus accord-
ing to the photographing instruction, to enable the
image sensing apparatus to: acquire image data for
at least two times in a process in which the lens is
moved, to obtain at least two pieces of image data,
and provide the at least two pieces of image data to
an image processor for processing, to generate an
image file.

18. The control apparatus according to claim 17, wherein
the moving control unit is specifically configured to
enable, according to the photographing instruction,
the moving apparatus to move the lens from a start
point to an end point along a same direction; and
the image sensing apparatus control unit is specifi-
cally configured to enable, according to the photo-
graphing instruction, the image sensing apparatus
to acquire the image data for at least two times in a
process in which the lens is moved from the start
point to the end point, to obtain the at least two pieces
of image data, wherein
the start point is a location at which the lens is located
when the photographing instruction is acquired, and
the end point is a location at which the lens is located
when the moving ends.

19. The control apparatus according to claim 17, wherein
the moving control unit is specifically configured to
enable, according to the photographing instruction,
the moving apparatus to move the lens from a start
point to a turning point along a first direction and then
move the lens from the turning point to an end point
along a second direction, and
the image sensing apparatus control unit is specifi-
cally configured to enable the image sensing appa-
ratus to acquire the image data for at least two times
in a process in which the lens is moved from the
turning point to the end point, to obtain the at least
two pieces of image data, wherein
the start point is a location at which the lens is located
when the photographing instruction is acquired,
the end point is a location at which the lens is located
when the moving ends, and
the start point is located between the turning point
and the end point.

20. The control apparatus according to claim 17, wherein
the moving control unit is specifically configured to
enable, according to the photographing instruction,
the moving apparatus to move the lens from a start
point to an intermediate point along a first direction
and then move the lens from the intermediate point
to an end point along the first direction, and
the image sensing apparatus control unit is specifi-

cally configured to enable the image sensing appa-
ratus to acquire the image data for at least two times
in a process in which the lens is moved from the
intermediate point to the end point, to obtain the at
least two pieces of image data, wherein
the start point is a location at which the lens is located
when the photographing instruction is acquired,
the end point is a location at which the lens is located
when the moving ends, and
the intermediate point is any location located be-
tween the start point and the end point.

21. The control apparatus according to claims 17 to 20,
wherein the control apparatus further comprises a
correlation information generating unit, wherein the
correlation information generating unit is configured
to generate correlation information for each of the at
least two pieces of image data, and provide the cor-
relation information of each piece of image data to
the image processor, wherein
the correlation information comprises any one or
more of a sequence number of the image data, time
when the image data is acquired, and a location of
the lens when the image data is acquired.

22. The control apparatus according to any one of claims
17 to 10, wherein the acquiring image data for at
least two times comprises: acquiring the image data
for at least two times according to a preset period.

23. The control apparatus according to any one of claims
17 to 10, wherein the image file is used to present a
display effect according to selection of the user.
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