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(57) A method and device for denoising processing,
a storage medium, and a terminal are provided. The
method includes the following. A to-be-processed picture
and a reference picture are obtained from multiple pic-
tures taken continuously. A displacement of a terminal
generated within a period in which the to-be-processed
picture and the reference picture are taken is obtained.
According to the displacement, reference pixel points of
the reference picture each corresponding to one of
to-be-processed pixel points of the to-be-processed pic-
ture are determined. According to a pixel value of each
of the reference pixel points, a pixel value of a corre-
sponding to-be-processed pixel point is adjusted.
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Description

CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] This application claims priority to Chinese Pat-
ent Application Serial No. 201710401745.2, filed on May
31, 2017, entitled " METHOD AND DEVICE FOR DE-
NOISING PROCESSING, STORAGE MEDIUM, AND
TERMINAL", the entire disclosures of which are hereby
incorporated by reference.

TECHNICAL FIELD

[0002] This disclosure relates to the technical field of
image processing, and particularly to a method and de-
vice for denoising processing, a storage medium, and a
terminal.

BACKGROUND

[0003] At present, a photographing function of mobile
terminals such as smart phones and the like is increas-
ingly improved. The mobile terminals can be carried
around, and whenever and wherever the mobile termi-
nals can be used to perform photographing, thereby fa-
cilitating people’s daily life.
[0004] However, when the mobile terminal performs
photographing in low light, there is noise in a picture tak-
en, that is, there are unexpected pixel points in the pic-
ture. The noise can lower the quality of the picture.

SUMMARY

[0005] Implementations of the present disclosure pro-
vide a method and device for denoising processing, a
storage medium, and a terminal, which can improve qual-
ity of pictures.
[0006] According to a first aspect, the implementations
of the present disclosure provide a method for denoising
processing. The method includes the following. A to-be-
processed picture and a reference picture are obtained
from multiple pictures taken continuously. A displace-
ment of a terminal generated within a period in which the
to-be-processed picture and the reference picture are
taken is obtained. According to the displacement, refer-
ence pixel points of the reference picture each corre-
sponding to one of to-be-processed pixel points of the
to-be-processed picture are determined. According to a
pixel value of each of the reference pixel points, a pixel
value of a corresponding to-be-processed pixel point is
adjusted.
[0007] According to a second aspect, the implementa-
tions of the present disclosure further provide a device
for denoising processing. The device includes a first ob-
taining module, a second obtaining module, a determin-
ing module, and an adjusting module. The first obtaining
module is configured to obtain a to-be-processed picture
and a reference picture from multiple pictures taken con-

tinuously. The second obtaining module is configured to
obtain a displacement of a terminal generated within a
period in which the to-be-processed picture and the ref-
erence picture are taken. The determining module is con-
figured to determine, according to the displacement, ref-
erence pixel points of the reference picture each corre-
sponding to one of to-be-processed pixel points of the
to-be-processed picture. The adjusting module is config-
ured to adjust, according to a pixel value of each of the
reference pixel points, a pixel value of a corresponding
to-be-processed pixel point.
[0008] According to a third aspect, the implementa-
tions of the present disclosure further provide a storage
medium. The storage medium stores a number of instruc-
tions. The instructions are invoked by a processor to per-
form the method for denoising processing described
above.
[0009] According to a fourth aspect, the implementa-
tions of the present disclosure further provide a terminal.
The terminal includes a processor, a camera, and a con-
trol circuit. The processor is electrically coupled to the
camera and the control circuit. The control circuit is con-
figured to control the camera to take photos. The proc-
essor is configured to perform the following. A to-be-proc-
essed picture and a reference picture are obtained from
multiple pictures taken continuously. A displacement of
the terminal generated within a period in which the to-
be-processed picture and the reference picture are taken
is obtained. According to the displacement, reference
pixel points of the reference picture each corresponding
to one of to-be-processed pixel points of the to-be-proc-
essed picture are determined. According to a pixel value
of each of the reference pixel points, a pixel value of a
corresponding to-be-processed pixel point is adjusted.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] To describe technical solutions of implementa-
tions of the present disclosure more clearly, the following
will give a brief description of accompanying drawings
used for describing the implementations of the present
disclosure. Apparently, the accompanying drawings de-
scribed in the following merely illustrate some implemen-
tations of the present disclosure. Those of ordinary skill
in the art can also obtain other accompanying drawings
based on the accompanying drawings without creative
efforts.

FIG. 1 is a schematic flow chart illustrating a method
for denoising processing according to a first imple-
mentation of the present disclosure.
FIG. 2 is a schematic flow chart illustrating a method
for denoising processing according to a second im-
plementation of the present disclosure.
FIG. 3 is a schematic flow charting illustrating a meth-
od for denoising processing according to a third im-
plementation of the present disclosure.
FIG. 4 is a schematic diagram illustrating an appli-
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cation scenario of a method for denoising processing
according to a first implementation of the present
disclosure.
FIG. 5 is a schematic diagram illustrating an appli-
cation scenario of a method for denoising processing
according to a second implementation of the present
disclosure.
FIG. 6 is a schematic structural diagram illustrating
a device for denoising processing according to a first
implementation of the present disclosure.
FIG. 7 is a schematic structural diagram illustrating
a device for denoising processing according to a sec-
ond implementation of the present disclosure.
FIG. 8 is a schematic structural diagram illustrating
a device for denoising processing according to a third
implementation of the present disclosure.
FIG. 9 is a schematic structural diagram illustrating
a device for denoising processing according to a
fourth implementation of the present disclosure.
FIG. 10 is a schematic structural diagram illustrating
a device for denoising processing according to a fifth
implementation of the present disclosure.
FIG. 11 is a schematic structural diagram illustrating
a terminal according to an implementation of the
present disclosure.

DETAILED DESCRIPTION

[0011] The technical solutions embodied in implemen-
tations of the present disclosure will be described in a
clear and comprehensive manner in conjunction with the
accompanying drawings used for describing the imple-
mentations of the present disclosure. It is apparent that
the implementations described herein are merely some
of rather than all the implementations of the present dis-
closure. Based on the implementations of the present
disclosure, all other implementations obtained by those
of ordinary skill in the art without creative efforts shall fall
within the protection scope of the present disclosure.
[0012] The terms "first", "second", "third" and the like
(if they exist) used in the specification, the claims, and
the accompany drawings of the present disclosure are
used to distinguish different objects rather than describe
a particular order or a sequential order. It is to be under-
stood that the objects described in such a way may be
interchangeable in a proper condition. In addition, the
terms "include", "comprise", and "have" as well as vari-
ations thereof are intended to cover non-exclusive inclu-
sion. For example, a process or a method including a
series of steps is not limited to the listed steps, on the
contrary, other steps that are not listed can be included.
Or, a device, a terminal or a system including a series of
modules or units is not limited to the listed modules or
units, on the contrary, other modules or units that are not
listed can be included. Alternatively, other steps inherent
to the process or method can be included either, or other
units inherent to the device, terminal, or system can be
included either.

[0013] Implementations of the present disclosure pro-
vide a method for denoising processing. The method in-
cludes the following. A to-be-processed picture and a
reference picture are obtained from multiple pictures tak-
en continuously. A displacement of a terminal generated
within a period in which the to-be-processed picture and
the reference picture are taken is obtained. According to
the displacement, reference pixel points of the reference
picture each corresponding to one of to-be-processed
pixel points of the to-be-processed picture are deter-
mined. According to a pixel value of each of the reference
pixel points, a pixel value of a corresponding to-be-proc-
essed pixel point is adjusted.
[0014] In some implementations, the terminal includes
an angular velocity sensor. The displacement of the ter-
minal generated within the period in which the to-be-proc-
essed picture and the reference picture are taken is ob-
tained as follows. Angular displacement data of the an-
gular velocity sensor is obtained. The angular displace-
ment data is determined as the displacement of the ter-
minal.
[0015] In some implementations, the terminal includes
an acceleration sensor. The displacement of the terminal
generated within the period in which the to-be-processed
picture and the reference picture are taken is obtained
as follows. Displacement data of the acceleration sensor
is obtained. The displacement data is determined as the
displacement of the terminal.
[0016] In some implementations, according to the dis-
placement, the reference pixel points of the reference
picture each corresponding to one of the to-be-processed
pixel points of the to-be-processed picture are deter-
mined as follows. According to the displacement, a hor-
izontal sub-displacement and a vertical sub-displace-
ment of an imaging plane of photographing performed
by the terminal are determined. According to the horizon-
tal sub-displacement and the vertical sub-displacement,
the reference pixel points of the reference picture each
corresponding to one of the to-be-processed pixel points
of the to-be-processed picture are determined.
[0017] In some implementations, according to the hor-
izontal sub-displacement and the vertical sub-displace-
ment, the reference pixel points of the reference picture
each corresponding to one of the to-be-processed pixel
points of the to-be-processed picture are determined as
follows. According to the horizontal sub-displacement
and the vertical sub-displacement, a horizontal pixel point
offset value and a vertical pixel point offset value of each
of the to-be-processed pixel points of the to-be-proc-
essed picture are determined. According to the horizontal
pixel point offset value and the vertical pixel point offset
value of each of the to-be-processed pixel points, the
reference pixel points of the reference picture each cor-
responding to one of the to-be-processed pixel points of
the to-be-processed picture are determined.
[0018] In some implementations, according to a pixel
value of each of the reference pixel points, a pixel value
of a corresponding to-be-processed pixel point is adjust-
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ed as follows. A target pixel value is calculated according
to a pixel value of each of the to-be-processed pixel point,
a pixel value of a corresponding reference pixel point, a
predetermined weight for the each of the to-be-proc-
essed pixel points, and the predetermined weight for the
corresponding reference pixel point. The pixel value of
the each of the to-be-processed pixel points is changed
to the target pixel value.
[0019] In some implementations, according to the pixel
value of the each of the to-be-processed pixel points, the
pixel value of the corresponding reference pixel point,
the predetermined weight for the each of the to-be-proc-
essed pixel points, and the predetermined weight for the
corresponding reference pixel point, the target pixel value
is calculated as follows. An average pixel value of the
pixel value of the each of the to-be-processed pixel points
and the pixel value of the corresponding reference pixel
point is calculated. The average pixel value is determined
as the target pixel value.
[0020] A method for denoising processing is provided
according to an implementation of the present disclosure.
The method can be applied to a terminal. The terminal
may be a smart phone, a tablet computer, or the like. As
illustrated in FIG. 1, the method for denoising processing
includes the following.
[0021] At block 110, a to-be-processed picture and a
reference picture are obtained from multiple pictures tak-
en continuously.
[0022] The terminal includes a camera. The terminal
can perform photographing via the camera. When the
terminal performs photographing, to obtain a picture hav-
ing high quality, the terminal can control the camera to
quickly and continuously take multiple pictures. For ex-
ample, when the terminal performs photographing, the
terminal controls the camera to quickly and continuously
take four pictures A, A1, A2, and A3 within one second.
In actual application, after multiple pictures are obtained
by shooting the same scene, the multiple pictures can
be processed to obtain a picture having highest quality.
[0023] After multiple pictures are taken continuously,
the terminal can analyze and compare the multiple pic-
tures to select, from the multiple pictures, a picture having
highest sharpness as the to-be-processed picture. For
example, among the four pictures A, A1, A2, and A3, the
sharpness of the picture A is highest, and thus the picture
A can be selected as the to-be-processed picture. There-
after, the reference picture is selected from multiple pic-
tures excluding the to-be-processed picture. For exam-
ple, a picture having highest sharpness among the mul-
tiple pictures excluding the to-be-processed picture can
be selected as the reference picture.
[0024] In some examples, the reference picture may
be a picture adjacent to the to-be-processed picture,
where the picture being adjacent to the to-be-processed
picture means that the picture is taken before or after the
to-be-processed picture in a photographing sequence.
For example, among the four pictures A, A1, A2, and A3,
if the picture A is the to-be-processed picture, then the

picture A1 can be selected as the reference picture.
[0025] The terminal can process the to-be-processed
picture according to the reference picture after obtaining
the to-be-processed picture and the reference picture
from the multiple pictures.
[0026] What needs to be illustrated is that during pic-
ture processing, the terminal can process the to-be-proc-
essed picture more than once. That is, the terminal can
obtain the reference picture, and after the terminal per-
forms a processing on the to-be-processed picture, the
terminal can further obtain a next reference picture and
perform another processing on the to-be-processed pic-
ture. For example, among the four pictures A, A1, A2,
and A3, if the picture A is the to-be-processed picture,
the terminal can perform a first processing on the picture
A by taking the picture A1 as the reference picture, and
then the terminal can further perform a second process-
ing on the picture A by taking the picture A2 as the ref-
erence picture.
[0027] At block 120, the terminal obtains a displace-
ment of the terminal generated within a period in which
the to-be-processed picture and the reference picture are
taken.
[0028] In actual application, when the terminal is used
to perform photographing, a shaking of the terminal may
inevitably occur. Accordingly, when the terminal per-
forms continuous photographing, the terminal may
change in position and posture. Even if a time interval in
which two pictures are taken is short, a small displace-
ment of the terminal may be generated. The displace-
ment may include a displacement generated by a parallel
movement of the terminal, and also may include an an-
gular displacement generated by a rotation of the termi-
nal.
[0029] After the terminal obtains the to-be-processed
picture and the reference picture, the terminal can obtain
the displacement of the terminal generated within the pe-
riod in which the to-be-processed picture and the refer-
ence picture are taken.
[0030] In some examples, the terminal includes an an-
gular speed sensor (also referred to as a Gyro-sensor).
The angular speed sensor can be configured to measure
an angular displacement. As illustrated in FIG. 2, the dis-
placement of the terminal generated within the period in
which the to-be-processed picture and the reference pic-
ture are taken as follows. 121, angular displacement data
of the angular speed sensor is obtained. 122, the angular
displacement data is determined as the displacement of
the terminal.
[0031] The terminal can record a time point at which
the to-be-processed picture is taken and a time point at
which the reference picture is taken, obtain angular dis-
placement data of the angular speed sensor generated
between the two time points, and determine the angular
displacement data as the displacement of the terminal.
[0032] In some examples, the terminal includes an ac-
celeration sensor (also referred to as a gravity sensor).
The acceleration sensor can be used to measure a dis-
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placement. As illustrated in FIG. 3, the displacement of
the terminal generated within the period in which the to-
be-processed picture and the reference picture are ob-
tained as follows. 123, displacement data of the accel-
eration sensor is obtained. 124, the displacement data
is determined as the displacement of the terminal.
[0033] The terminal can record the time point at which
the to-be-processed picture is taken and the time point
at which the reference picture is taken, obtain the dis-
placement data of the acceleration sensor generated be-
tween the two time points, and determine the displace-
ment data as the displacement of the terminal.
[0034] In some examples, the terminal can obtain, via
the angular speed sensor and the acceleration sensor,
the displacement of the terminal generated within the pe-
riod in which the to-be-processed picture and the refer-
ence picture are taken.
[0035] At block 130, the terminal determines, accord-
ing to the displacement, reference pixel points of the ref-
erence picture each corresponding to one of to-be-proc-
essed pixel points of the to-be-processed picture.
[0036] When the terminal performs a processing on
the to-be-processed picture, pixel points of the to-be-
processed picture are processed sequentially. The pixel
points of the to-be-processed picture are the to-be-proc-
essed pixel points. Pixel points of the reference picture
are the reference pixel points.
[0037] During performing photographing, if a displace-
ment of the terminal is generated, a position of a part of
a captured object (or a scenery) in the to-be-processed
picture is different from that of the part of the captured
object in the reference picture.
[0038] Referring to FIG. 4 and FIG. 5, FIG. 4 illustrates
the to-be-processed picture, and FIG. 5 illustrates the
reference picture. A pixel point P1 of the picture in FIG.
4 and a pixel point P2 of the picture in FIG. 5 are indicative
of the same part of the captured object. That is, the pixel
point P1 of the to-be-processed picture corresponds to
the pixel point P2 of the reference picture. In the to-be-
processed picture, a distance between the pixel point P1
and the left edge is d1. In the reference picture, a distance
between the pixel point P2 and the left edge is d2. Since
a displacement of the terminal is generated during pho-
tographing, d1 is different from d2.
[0039] After the terminal obtains the displacement of
the terminal generated within the period in which the to-
be-processed picture and the reference picture are tak-
en, the terminal determines, according to the displace-
ment, the reference points of the reference picture each
corresponding to one of the to-be-processed pixels of
the to-be-processed picture. As illustrated in FIG. 4 and
FIG. 5, the pixel point P1 of the to-be-processed picture
is one to-be-processed pixel point, and the pixel point P2
of the reference picture that corresponds to the to-be-
processed pixel PI is one reference pixel point.
[0040] In some examples, as illustrated in FIG. 2, ac-
cording to the displacement, the reference pixel points
of the reference picture each corresponding to one of the

to-be-processed pixels of the to-be-processed picture
are determined as follows. 131, a horizontal sub-dis-
placement and a vertical sub-displacement of an imaging
plane of photographing performed by the terminal is de-
termined according to the displacement. 132, according
to the horizontal sub-displacement and the vertical sub-
displacement, the reference pixel points of the reference
picture each corresponding to one of the to-be-processed
pixel points of the to-be-processed picture are deter-
mined.
[0041] After the terminal determines the displacement
generated during photographing, the terminal can deter-
mine, according to the displacement, the horizontal sub-
displacement and the vertical sub-displacement of the
imaging plane of photographing performed by the termi-
nal. The imaging plane of photographing performed by
the terminal refers to an imaging plane of taking the ref-
erence picture. Referring to FIG. 4 and FIG. 5, the hori-
zontal sub-displacement can be understood to be a dis-
placement along an X axis of the picture, and the vertical
sub-displacement can be understood to be a displace-
ment along a Y axis of the picture.
[0042] The horizontal sub-displacement and the verti-
cal sub-displacement are displacements of the imaging
plane of photographing performed by the terminal, and
also a horizontal sub-displacement and a vertical sub-
displacement of each pixel point of the reference picture
relative to a corresponding pixel point of the to-be-proc-
essed picture, respectively. After the terminal determines
the horizontal sub-displacement and the vertical sub-dis-
placement, the terminal can determine, according to the
horizontal sub-displacement and the vertical sub-dis-
placement, the reference pixel points of the reference
picture each corresponding to one of the to-be-processed
pixel points of the to-be-processed picture.
[0043] In some examples, as illustrated in FIG. 3, ac-
cording to the horizontal sub-displacement and the ver-
tical sub-displacement, the reference pixel points of the
reference picture each corresponding to one of the to-
be-processed pixel points of the to-be-processed picture
can be determined as follows. 1321, according to the
horizontal sub-displacement and the vertical sub-dis-
placement, a horizontal pixel point offset value and a ver-
tical pixel point offset value of each to-be-processed pixel
point of the to-be-processed picture can be determined.
1322, according to the horizontal pixel point offset value
and the vertical pixel point offset value, the reference
pixel points of the reference picture each corresponding
to one of the to-be-processed pixel points can be deter-
mined.
[0044] The camera of the terminal has a fixed specifi-
cation, that is, a distance between two adjacent and
smallest sensing units of the camera (pixel points of the
camera) is fixed. For example, two adjacent pixel points
of the camera is 0.1 mm.
[0045] After the terminal obtains the horizontal sub-
displacement and the vertical sub-displacement, accord-
ing to the horizontal sub-displacement and the vertical
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sub-displacement, the terminal calculates the horizontal
pixel point offset value and the vertical pixel point offset
value of each to-be-processed pixel point of the to-be-
processed picture. For example, if the horizontal sub-
displacement is 5mm and the vertical sub-displacement
is 2mm, it can be determined that during photographing,
the horizontal pixel point offset value and the vertical pixel
point offset value of each to-be-processed pixel point of
the to-be-processed picture are respectively 50 pixel
points and 20 pixel points.
[0046] Thereafter, the terminal determines, according
to the horizontal pixel point offset value and the vertical
pixel point offset value of each to-be-processed pixel
point, the reference pixel points of the reference picture
each corresponding to one of the to-be-processed pixel
points of the to-be-processed picture. For example, a ref-
erence pixel point corresponding to a to-be-processed
pixel point of the to-be-processed picture can be obtained
by horizontally moving 50 pixel points from the to-be-
processed pixel point and then vertically moving 20 pixel
points.
[0047] At block 140, a pixel value of a corresponding
to-be-processed pixel point is adjusted according to a
pixel value of each of the reference pixel points.
[0048] After the terminal determines the reference pix-
el points of the reference picture each corresponding to
one of the to-be-processed pixel points of the to-be-proc-
essed picture, the terminal adjusts a pixel value of a cor-
responding to-be-processed pixel point according to a
pixel value of each of the reference pixel points, so as to
reduce noise in the to-be-processed picture.
[0049] In some examples, as illustrated in FIG. 2, ac-
cording to a pixel value of each of the reference pixel
points, the terminal adjusts a pixel value of a correspond-
ing to-be-processed pixel point as follows. 141, a target
pixel value is determined according to a pixel value of
each of the to-be-processed pixel points, a pixel value of
a corresponding reference pixel point, a predetermined
weight for the each of the to-be-processed pixel points,
and a predetermined weight for the corresponding refer-
ence pixel point. 142, the pixel value of the each of the
to-be-processed pixel points is changed to the target pix-
el value.
[0050] The terminal can calculate the target pixel value
according to the pixel value of the each of the to-be-proc-
essed pixel points, the pixel value of the corresponding
reference pixel point, the predetermined weight for the
each of the to-be-processed pixel points, and the prede-
termined weight for the corresponding reference pixel
point. For example, if the pixel value of the each of the
to-be-processed pixel points is 120, the pixel value of the
corresponding reference pixel point is 100, the predeter-
mined weight for the each of the to-be-processed pixel
points is 0.7, and the predetermined weight for the cor-
responding reference pixel point is 0.3, it can be calcu-
lated that the target pixel value W is 114 via an equation
W=12030.7+10030.3. Thereafter, the pixel value of the
each of the to-be-processed pixel points is changed to

the target pixel value.
[0051] In some examples, as illustrated in FIG. 3, ac-
cording to the pixel value of the each of the to-be-proc-
essed pixel points, the pixel value of the corresponding
reference pixel point, the predetermined weight for the
each of the to-be-processed pixel points, and the prede-
termined weight for the corresponding reference pixel
point, the terminal determines the target pixel value as
follows. 141, an average pixel value of the pixel value of
the each of the to-be-processed pixel points and the pixel
value of the corresponding reference pixel point is cal-
culated. 1412, the average pixel value is determined as
the target pixel value.
[0052] The predetermined weight for the each of the
to-be-processed pixel points and the predetermined
weight for the corresponding reference pixel point are
both 0.5. The terminal calculates the average pixel value
of the pixel value of the each of the to-be-processed pixel
points and the pixel value of the corresponding reference
pixel point, and then determines the average pixel value
as the target pixel value. For example, if the pixel value
of the each of the to-be-processed pixel points is 120,
and the pixel value of the corresponding reference pixel
point is 100, then it can be calculated that the average
pixel value is 110, and then the target pixel value is de-
termined to be 110.
[0053] In detailed implementations, there is no limita-
tion on the described execution sequence of various op-
erations, and certain operations may be executed in other
sequences or simultaneously without conflict.
[0054] Based on the above, it can be concluded that
for the method for denoising processing provided in the
implementation of the present disclosure, the to-be-proc-
essed picture and the reference picture are obtained from
multiple pictures continuously taken. The displacement
of the terminal generated within the period in which the
to-be-processed picture and the reference picture are
taken is obtained. According to the displacement, the ref-
erence pixel points of the reference picture each corre-
sponding to one of the to-be-processed pixel points of
the to-be-processed picture are determined. According
to a pixel value of each of the reference pixel points, a
pixel value of a corresponding to-be-processed pixel
points is adjusted. In the solution, according to the dis-
placement of the terminal generated during photograph-
ing of the terminal, the reference pixel points each cor-
responding to one of the to-be-processed pixel points of
the to-be-processed picture are determined. Thereafter,
the pixel values of the to-be-processed pixel points are
adjusted according to the pixel values of the reference
pixel points. Thus, noise in the picture can be reduced,
and accordingly the quality of the picture is improved.
[0055] Implementations of the present disclosure fur-
ther provides a device for denoising processing. The de-
vice includes a first obtaining module, a second obtaining
module, a determining module, and an adjusting module.
The first obtaining module is configured to obtain a to-
be-processed picture and a reference picture from a plu-
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rality of pictures taken continuously. The second obtain-
ing module is configured to obtain a displacement of a
terminal generated within a period in which the to-be-
processed picture and the reference picture are taken.
The determining module is configured to determine, ac-
cording to the displacement, reference pixel points of the
reference picture each corresponding to one of to-be-
processed pixel points of the to-be-processed picture.
The adjusting module is configured to adjust, according
to a pixel value of each of the reference pixel points, a
pixel value of a corresponding to-be-processed pixel
points.
[0056] In some examples, the terminal includes an an-
gular speed sensor. The second obtaining module in-
cludes a first obtaining sub-module and a first determin-
ing sub-module. The first obtaining sub-module is con-
figured to obtain angular displacement data of the angu-
lar velocity sensor. The first determining sub-module is
configured to determine the angular displacement data
as the displacement of the terminal.
[0057] In some examples, the terminal includes an ac-
celeration sensor. The second obtaining module includes
a second obtaining sub-module and a second determin-
ing sub-module. The second obtaining sub-module is
configured to obtain displacement data of the accelera-
tion sensor. The second determining sub-module is con-
figured to determine the displacement data as the dis-
placement of the terminal.
[0058] In some examples, the determining module in-
cludes a third determining sub-module and a fourth de-
termining sub-module. The third determining sub-module
is configured to determine, according to the displace-
ment, a horizontal sub-displacement and a vertical sub-
displacement of an imaging plane of photographing per-
formed by the terminal. The fourth determining sub-mod-
ule is configured to determine, according to the horizontal
sub-displacement and the vertical sub-displacement, the
reference pixel points of the reference picture each cor-
responding to one of the to-be-processed pixel points of
the to-be-processed picture.
[0059] In some examples, the fourth determining sub-
module is configured to determine, according to the hor-
izontal sub-displacement and the vertical sub-displace-
ment, a horizontal pixel point offset value and a vertical
pixel point offset value of each of the to-be-processed
pixel points of the to-be-processed picture, and deter-
mine, according to the horizontal pixel point offset value
and the vertical pixel point offset value, the reference
pixel points of the reference picture each corresponding
to one of the to-be-processed pixel points of the to-be-
processed picture.
[0060] In some examples, the adjusting module in-
cludes a calculating sub-module and a changing sub-
module. The calculating sub-module is configured to de-
termine a target pixel value according to a pixel value of
each of the to-be-processed pixel points, a pixel value of
a corresponding reference pixel point, a predetermined
weight for the each of the to-be-processed pixel points,

and a predetermined weight for the corresponding refer-
ence pixel point. The changing sub-module is configured
to change the pixel value of the each of the to-be-proc-
essed pixel points to the target pixel value.
[0061] In some examples, the calculating sub-module
is configured to calculate an average pixel value of the
pixel value of the each of the to-be-processed pixels and
the pixel value of the corresponding reference pixel point,
and determine the average pixel value as the target pixel
value.
[0062] Implementations of the present disclosure fur-
ther provides a device for denoising processing. The de-
vice can be integrated in a terminal. The terminal may
be a smart phone, a tablet computer, or the like.
[0063] As illustrated in FIG. 6, a device 200 for denois-
ing processing may include a first obtaining module 201,
a second obtaining module 202, a determining module
203, and an adjusting module 204.
[0064] The first obtaining module 201 is configured to
obtain a to-be-processed picture and a reference picture
from multiple pictures taken continuously.
[0065] The terminal includes a camera. The terminal
can perform photographing via the camera. When the
terminal performs photographing, to obtain a picture hav-
ing high quality, the terminal can control the camera to
quickly and continuously take multiple pictures. For ex-
ample, when the terminal performs photographing, the
terminal controls the camera to quickly and continuously
take four pictures A, A1, A2, and A3 within one second.
In actual application, after multiple pictures are obtained
by shooting the same scene, the multiple pictures can
be processed to obtain a picture having highest quality.
[0066] After multiple pictures are taken continuously,
the first obtaining module 201 can analyze and compare
the multiple pictures to select, from the multiple pictures,
a picture having highest sharpness as the to-be-proc-
essed picture. For example, among the four pictures A,
A1, A2, and A3, the sharpness of the picture A is highest,
and thus the picture A can be selected as the to-be-proc-
essed picture. Thereafter, the reference picture is select-
ed from multiple pictures excluding the to-be-processed
picture. For example, a picture having highest sharpness
among the multiple pictures excluding the to-be-proc-
essed picture can be selected as the reference picture.
[0067] In some examples, the reference picture may
be a picture adjacent to the to-be-processed picture,
where the picture being adjacent to the to-be-processed
picture means that the picture is taken before or after the
to-be-processed picture in a photographing sequence.
For example, among the four pictures A, A1, A2, and A3,
if the picture A is the to-be-processed picture, then the
picture A1 can be selected as the reference picture.
[0068] The device 200 for denoising process can proc-
ess the to-be-processed picture according to the refer-
ence picture after the first obtaining module 201 obtains
the to-be-processed picture and the reference picture
from the multiple pictures.
[0069] What needs to be illustrated is that during pic-
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ture processing, the device 200 for denoising process
can process the to-be-processed picture more than once.
That is, the first obtaining module 201 can obtain the
reference picture, and after the device 200 for denoising
process performs a processing on the to-be-processed
picture, the first obtaining module 201 can further obtain
a next reference picture, and the device 200 for denoising
process performs another processing on the to-be-proc-
essed picture. For example, among the four pictures A,
A1, A2, and A3, if the picture A is the to-be-processed
picture, the terminal can perform a first processing on
the picture A by taking the picture A1 as the reference
picture, and then the terminal can further perform a sec-
ond processing on the picture A by taking the picture A2
as the reference picture.
[0070] The second obtaining module 202 is configured
to obtain a displacement of the terminal generated within
a period in which the to-be-processed picture and the
reference picture are taken.
[0071] In actual application, when the terminal is used
to perform photographing, a shaking of the terminal may
inevitably occur. Accordingly, when the terminal per-
forms continuous photographing, the terminal may
change in position and posture. Even if a time interval in
which two pictures are taken is short, a small displace-
ment of the terminal may be generated. The displace-
ment may include a displacement generated by a parallel
movement of the terminal, and also may include an an-
gular displacement generated by a rotation of the termi-
nal.
[0072] After the first obtaining module 201 obtains the
to-be-processed picture and the reference picture, the
second obtaining module 202 can obtain the displace-
ment of the terminal generated within the period in which
the to-be-processed picture and the reference picture are
taken.
[0073] In some examples, the terminal includes an an-
gular speed sensor (also referred to as a Gyro-sensor).
The angular speed sensor can be configured to measure
an angular displacement. As illustrated in FIG. 7, the sec-
ond obtaining module 202 includes a first obtaining sub-
module 2021 and a first determining sub-module 2022.
[0074] The first obtaining sub-module 2021 is config-
ured to obtain angular displacement data of the angular
speed sensor. The first determining sub-module 2022 is
configured to determine the angular displacement data
as the displacement of the terminal.
[0075] The first obtaining sub-module 2021 can record
a time point at which the to-be-processed picture is taken
and a time point at which the reference picture is taken,
and obtain angular displacement data of the angular
speed sensor generated between the two time points.
The first determining sub-module 2022 determines the
angular displacement data as the displacement of the
terminal.
[0076] In some examples, the terminal includes an ac-
celeration sensor (also referred to as a gravity sensor).
The acceleration sensor can be used to measure a dis-

placement. As illustrated in FIG. 8, the second obtaining
module 202 include a second obtaining sub-module 2023
and a second determining sub-module 2024.
[0077] The second obtaining sub-module 2023 is con-
figured to obtain displacement data of the acceleration
sensor. The second determining sub-module 2024 is
configured to determine the displacement data as the
displacement of the terminal.
[0078] The second obtaining sub-module 2023 can
record the time point at which the to-be-processed picture
is taken and the time point at which the reference picture
is taken, and then obtain the displacement data of the
acceleration sensor generated between the two time
points. The second determining sub-module 2024 deter-
mines the displacement data as the displacement of the
terminal.
[0079] In some examples, the second obtaining mod-
ule 202 can obtain, via the angular speed sensor and the
acceleration sensor, the displacement of the terminal
generated within the period in which the to-be-processed
picture and the reference picture are taken.
[0080] The determining module 203 is configured to
determine, according to the displacement, reference pix-
el points of the reference picture each corresponding to
one of to-be-processed pixel points of the to-be-proc-
essed picture.
[0081] When the device 200 for denoising processing
performs a processing on the to-be-processed picture,
pixel points of the to-be-processed picture are processed
sequentially. The pixel points of the to-be-processed pic-
ture are the to-be-processed pixel points. Pixel points of
the reference picture are the reference pixel points.
[0082] After the second obtaining module 202 obtains
the displacement of the terminal generated within the pe-
riod in which the to-be-processed picture and the refer-
ence picture are taken, the determining module 203 de-
termines, according to the displacement, the reference
points of the reference picture each corresponding to one
of the to-be-processed pixels of the to-be-processed pic-
ture.
[0083] In some examples, as illustrated in FIG. 9, the
determining module 203 includes a third determining
sub-module 2031 and a fourth determining sub-module
2032.
[0084] The third determining sub-module 2031 is con-
figured to determine, according to the displacement, a
horizontal sub-displacement and a vertical sub-displace-
ment of an imaging plane of photographing performed
by the terminal. The fourth determining sub-module 2032
is configured to determine, according to the horizontal
sub-displacement and the vertical sub-displacement, the
reference pixel points of the reference picture each cor-
responding to one of the to-be-processed pixel points of
the to-be-processed picture.
[0085] After the second obtaining module 202 deter-
mines the displacement generated during photograph-
ing, the third determining sub-module 2031 can deter-
mine, according to the displacement, the horizontal sub-
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displacement and the vertical sub-displacement of the
imaging plane of photographing performed by the termi-
nal.
[0086] The horizontal sub-displacement and the verti-
cal sub-displacement are displacements of the imaging
plane of photographing performed by the terminal, and
also a horizontal sub-displacement and a vertical sub-
displacement of each pixel point of the reference picture
relative to a corresponding pixel point of the to-be-proc-
essed picture, respectively. After the third determining
sub-module 2031 determines the horizontal sub-dis-
placement and the vertical sub-displacement, the fourth
determining sub-module 2032 determines, according to
the horizontal sub-displacement and the vertical sub-dis-
placement, the reference pixel points of the reference
picture each corresponding to one of the to-be-processed
pixel points of the to-be-processed picture.
[0087] In some examples, the fourth determining sub-
module 2032 is configured to determine, according to the
horizontal sub-displacement and the vertical sub-dis-
placement, a horizontal pixel point offset value and a ver-
tical pixel point offset value of each to-be-processed pixel
point of the to-be-processed picture, and determine, ac-
cording to the horizontal pixel point offset value and the
vertical pixel point offset value, the reference points of
the reference picture each corresponding to one of the
to-be-processed pixel points.
[0088] The camera of the terminal has a fixed specifi-
cation, that is, a distance between two adjacent and
smallest sensing units of the camera (pixel points of the
camera) is fixed. For example, two adjacent pixel points
of the camera is 0.1 mm.
[0089] After the third determining sub-module 2031 de-
termines the horizontal sub-displacement and the verti-
cal sub-displacement, the fourth determining sub-mod-
ule 2032 calculates, according to the horizontal sub-dis-
placement and the vertical sub-displacement, the hori-
zontal pixel point offset value and the vertical pixel point
offset value of each to-be-processed pixel point of the
to-be-processed picture. For example, if the horizontal
sub-displacement is 5mm and the vertical sub-displace-
ment is 2mm, it can be determined that during photo-
graphing, the horizontal pixel point offset value and the
vertical pixel point offset value of each to-be-processed
pixel point of the to-be-processed picture are respectively
50 pixel points and 20 pixel points.
[0090] Thereafter, the fourth determining sub-module
2032 determines, according to the horizontal pixel point
offset value and the vertical pixel point offset value of
each to-be-processed pixel point, the reference pixel
points of the reference picture each corresponding to one
of the to-be-processed pixel points of the to-be-proc-
essed picture. For example, a reference pixel point cor-
responding to a to-be-processed pixel point of the to-be-
processed picture can be obtained by horizontally mov-
ing 50 pixel points from the to-be-processed pixel point
and then vertically moving 20 pixel points.
[0091] The adjusting module 204 is configured to ad-

just a pixel value of a corresponding to-be-processed pix-
el point according to a pixel value of each of the reference
pixel points.
[0092] After the determining module 203 determines
the reference pixel points of the reference picture each
corresponding to one of the to-be-processed pixel points
of the to-be-processed picture, the adjusting module 204
adjusts a pixel value of a corresponding to-be-processed
pixel point according to a pixel value of each of the ref-
erence pixel points, so as to reduce noise in the to-be-
processed picture.
[0093] In some examples, as illustrated in FIG. 10, the
adjusting module 204 includes a calculating sub-module
2041 and a changing sub-module 2042.
[0094] The calculating sub-module 2041 is configured
to determine a target pixel value according to a pixel value
of each of the to-be-processed pixel points, a pixel value
of a corresponding reference pixel point, a predetermined
weight for the each of the to-be-processed pixel points,
and a predetermined weight for the corresponding refer-
ence pixel point. The changing sub-module 2042 is con-
figured to change the pixel value of the each of the to-
be-processed pixel points to the target pixel value.
[0095] The calculating sub-module 2041 can calculate
the target pixel value according to the pixel value of the
each of the to-be-processed pixel points, the pixel value
of the corresponding reference pixel point, the predeter-
mined weight for the each of the to-be-processed pixel
points, and the predetermined weight for the correspond-
ing reference pixel point. For example, if the pixel value
of the each of the to-be-processed pixel points is 120,
the pixel value of the corresponding reference pixel point
is 100, the predetermined weight for the each of the to-
be-processed pixel points is 0.7, and the predetermined
weight for the corresponding reference pixel point is 0.3,
it can be calculated that the target pixel value W is 114
via an equation W=12030.7+10030.3. Thereafter, the
changing sub-module 2042 changes the pixel value of
the each of the to-be-processed pixel points to the target
pixel value.
[0096] In some examples, the calculating sub-module
2041 is configured to calculate an average pixel value of
the pixel value of the each of the to-be-processed pixel
points and the pixel value of the corresponding reference
pixel point, and determine the average pixel value as the
target pixel value.
[0097] The predetermined weight for the each of the
to-be-processed pixel point and the predetermined
weight for the corresponding reference pixel point are
both 0.5. The calculating sub-module 2041 calculates
the average pixel value of the pixel value of the each of
the to-be-processed pixel points and the pixel value of
the corresponding reference pixel point, and then deter-
mines the average pixel value as the target pixel value.
For example, if the pixel value of the each of the to-be-
processed pixel points is 120, and the pixel value of the
corresponding reference pixel point is 100, then it can be
calculated that the average pixel value is 110, and then
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the target pixel value is determined to be 110.
[0098] In detailed implementations, the various mod-
ules described above can be implemented as independ-
ent entities, and also can be combined arbitrarily to be
implemented as a same entity or several entities.
[0099] Based on the above, it can be concluded that
for the device 200 for denoising processing provided in
the implementation of the present disclosure, the first ob-
taining module 201 obtains the to-be-processed picture
and the reference picture from multiple pictures contin-
uously taken. The second obtaining module 202 obtains
the displacement of the terminal generated within the pe-
riod in which the to-be-processed picture and the refer-
ence picture are taken. According to the displacement,
the determining module 203 determines the reference
pixel points of the reference picture each corresponding
to one of the to-be-processed pixel points of the to-be-
processed picture. The adjusting module 204 adjusts,
according to a pixel value of each of the reference pixel
points, a pixel value of a corresponding to-be-processed
pixel point. In the solution, according to the displacement
of the terminal generated during photographing of the
terminal, the reference pixel points each corresponding
to one of the to-be-processed pixel points of the to-be-
processed picture are determined. Thereafter, the pixel
values of the to-be-processed pixel points are adjusted
according to the pixel values of the reference pixel points.
Thus, noise in the picture can be reduced, and accord-
ingly the quality of the picture is improved.
[0100] Implementations of the present disclosure fur-
ther provides a terminal. As illustrated in FIG. 11, a ter-
minal 300 includes a radio frequency (RF) circuit 301, a
memory 302 including one or more computer-readable
storage mediums, an input unit 303, a display unit 304,
a camera 305, a control circuit 306, a wireless fidelity
(Wi-Fi) module 307, a processor 308 including one or
more processing cores, a power source 309, and the like.
Those skilled in the art can understand that the structure
of the terminal illustrated in FIG. 11 does not constitute
any limitation on the terminal. The terminal may include
more or fewer components than illustrated, a combina-
tion of some components, or different component ar-
rangements.
[0101] The RF circuit 301 is configured to communi-
cate with network devices or other electronic devices via
wireless networks, and configured to complete informa-
tion reception and transmission between the terminal and
the network devices or between the terminal and the oth-
er electronic devices.
[0102] The memory 302 is configured to store applica-
tion programs and data. The application programs stored
in the memory 302 contain executable program codes.
The application programs can form various functional
modules. The processor 308 is configured to execute
various function applications and data processing by run-
ning the application programs stored in the memory 302.
[0103] The input unit 303 may be configured to receive
input digital or user’s feature information (for example,

fingerprint). In an example, the input unit 303 may include
a fingerprint recognition module and a touch screen. The
fingerprint recognition module is configured to collect da-
ta of user’s fingerprint thereon. The touch screen is con-
figured to receive a user’s touch operation.
[0104] The display unit 304 is configured to display in-
formation input in response to the user’s operation or
information provided for the user or various graphical us-
er interface of the terminal. The graphical user interface
may be consisted of graphics, texts, icons, videos, or any
combination thereof.
[0105] The terminal may further include one or more
cameras 305. For example, the terminal may include a
front camera and a rear camera. The camera 305 can
be configured to take pictures.
[0106] The control circuit 306 may be electrically cou-
pled to the camera 305, so as to control the camera 305
to take pictures or adjust parameters of the camera 305.
[0107] Wi-Fi belongs to a short-distance wireless
transmission technology. With aid of the Wi-Fi module
307, the terminal can communicate with other terminals
or servers.
[0108] The processor 308 is the control center of the
mobile phone. The processor 308 is coupled to various
parts of the whole terminal through various interfaces
and lines, runs or executes application programs stored
in the memory 302 and invokes data stored in the memory
302 to perform various functions of the terminal and proc-
ess data, thereby monitoring the terminal as a whole.
[0109] The terminal may also include a power supply
309 (e.g., a battery) that supplies power to various com-
ponents. For example, the power supply may be logically
connected to the processor 308 via a power management
system to realize management of charging, discharging,
and power consumption through the power management
system.
[0110] Although not illustrated in FIG. 11, the terminal
may further include a near field communication (NFC)
module, a Bluetooth module, and so on, and details are
not repeated herein.
[0111] In the implementations, the processor 308 of
the terminal can load, according to following instructions,
executable program codes corresponding to one or more
programs to the memory 302. The processor 308 runs
the programs stored in the memory 302 to realize various
functions. A to-be-processed picture and a reference pic-
ture are obtained from multiple pictures taken continu-
ously. A displacement of the terminal generated within a
period in which the to-be-processed picture and the ref-
erence picture are taken is obtained. According to the
displacement, reference pixel points of the reference pic-
ture each corresponding to one of to-be-processed pixel
points of the to-be-processed picture are determined. Ac-
cording to a pixel value of each of the reference pixel
points, a pixel value of a corresponding to-be-processed
pixel point is adjusted.
[0112] In some examples, the terminal includes an an-
gular speed sensor. The processor 308 configured to ob-
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tain the displacement generated within the period in
which the to-be-process picture and the reference picture
are taken is configured to obtain angular displacement
data of the angular velocity sensor, and determine the
angular displacement data as the displacement of the
terminal.
[0113] In some examples, the terminal includes an ac-
celeration sensor. The processor 308 configured to ob-
tain the displacement generated within the period in
which the to-be-process picture and the reference picture
are taken is configured to obtain displacement data of
the acceleration sensor, and determine the displacement
data as the displacement of the terminal.
[0114] In some examples, the processor 308 config-
ured to determine, according to the displacement, the
reference pixel points of the reference picture each cor-
responding to one of the to-be-processed pixel points of
the to-be-processed picture is configured to determine,
according to the displacement, a horizontal sub-displace-
ment and a vertical sub-displacement of an imaging
plane of photographing performed by the terminal, and
determine, according to the horizontal sub-displacement
and the vertical sub-displacement, the reference pixel
points of the reference picture each corresponding to one
of the to-be-processed pixel points of the to-be-proc-
essed picture.
[0115] In some examples, the processor 308 config-
ured to determine, according to the displacement, the
reference pixel points of the reference picture each cor-
responding to one of the to-be-processed pixel points of
the to-be-processed picture is configured to determine,
according to the horizontal sub-displacement and the
vertical sub-displacement, a horizontal pixel point offset
value and a vertical pixel point offset value of each of the
to-be-processed pixel points of the to-be-processed pic-
ture, and determine, according to the horizontal pixel
point offset value and the vertical pixel point offset value,
the reference pixel points of the reference picture each
corresponding to one of the to-be-processed pixel points
of the to-be-processed picture.
[0116] In some examples, the processor 308 config-
ured to adjust, according to the pixel value of each of the
reference pixel points, the pixel value of the correspond-
ing to-be-processed pixel point is configured to determine
a target pixel value according to a pixel value of each of
the to-be-processed pixel points, a pixel value of a cor-
responding reference pixel point, a predetermined weight
for the each of the to-be-processed pixel points, and a
predetermined weight for the corresponding reference
pixel point, and change the pixel value of the each of the
to-be-processed pixel points to the target pixel value.
[0117] In some examples, the processor 308 config-
ured to determine the target pixel value according to the
pixel value of the each of the to-be-processed pixel
points, the pixel value of the corresponding reference
pixel point, the predetermined weight for the each of the
to-be-processed pixel points, and the predetermined
weight for the corresponding reference pixel point is con-

figured to calculate an average pixel value of the pixel
value of the each of the to-be-processed pixels and the
pixel value of the corresponding reference pixel point,
and determine the average pixel value as the target pixel
value.
[0118] For the above implementations, each imple-
mentation has its own emphasis. For some parts not de-
scribed in detail in some implementations, reference can
be made to the method for denoising processing de-
scribed in detail, and details are not repeated herein.
[0119] Based on the above, it can be concluded that
for the terminal provided in the implementation of the
present disclosure, the to-be-processed picture and the
reference picture are obtained from multiple pictures con-
tinuously taken. The displacement of the terminal gen-
erated within the period in which the to-be-processed pic-
ture and the reference picture are taken is obtained. Ac-
cording to the displacement, the reference pixel points
of the reference picture each corresponding to one of the
to-be-processed pixel points of the to-be-processed pic-
ture are determined. According to a pixel value of each
of the reference pixel points, a pixel value of a corre-
sponding to-be-processed pixel points is adjusted. In the
solution, according to the displacement of the terminal
generated during photographing of the terminal, the ref-
erence pixel points each corresponding to one of the to-
be-processed pixel points of the to-be-processed picture
are determined. Thereafter, the pixel values of the to-be-
processed pixel points are adjusted according to the pixel
values of the reference pixel points. Thus, noise in the
picture can be reduced, and accordingly the quality of
the picture is improved.
[0120] Implementations of the present disclosure fur-
ther provide a storage medium. The storage medium
stores a number of instructions. The instructions are in-
voked by a processor to implement the method for de-
noising described in any of the above implementations.
[0121] It will be understood by those ordinarily skilled
in the art that all or a part of operations of the various
methods of the implementations described above may
be accomplished by means of a program to instruct as-
sociated hardware. The program may be stored in a com-
puter-readable memory, which may include, but is not
limited to, a read only memory (ROM), a random access
memory (RAM), a disk or a CD, and so on.
[0122] The above illustrates the method and device for
denoising processing, a storage medium, and a terminal
provided in the implementations of the present disclosure
in detail. The specification employs specific examples to
illustrate the principle and implementation manners of
the present disclosure. The illustration of the above im-
plementations is just used to help in understanding of the
method and core concept of the present disclosure. For
a person ordinarily skilled in the art, according to the con-
cept of the present disclosure, changes may be made on
the specific implementations and application range. In
conclusion, the content of the specification shall not be
understood to limit the present disclosure.
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Claims

1. A method for denoising processing, comprising:

obtaining a to-be-processed picture and a ref-
erence picture from a plurality of pictures taken
continuously;
obtaining a displacement of a terminal generat-
ed within a period in which the to-be-processed
picture and the reference picture are taken;
determining, according to the displacement, ref-
erence pixel points of the reference picture each
corresponding to one of to-be-processed pixel
points of the to-be-processed picture; and
adjusting, according to a pixel value of each of
the reference pixel points, a pixel value of a cor-
responding to-be-processed pixel point.

2. The method of claim 1, wherein the terminal com-
prises an angular velocity sensor;
obtaining the displacement of the terminal generated
within the period in which the to-be-processed pic-
ture and the reference picture are taken comprises:

obtaining angular displacement data of the an-
gular velocity sensor; and
determining the angular displacement data as
the displacement of the terminal.

3. The method of claim 1, wherein the terminal com-
prises an acceleration sensor;
obtaining the displacement of the terminal generated
within the period in which the to-be-processed pic-
ture and the reference picture are taken comprises:

obtaining displacement data of the acceleration
sensor; and
determining the displacement data as the dis-
placement of the terminal.

4. The method of claim 1, wherein determining, accord-
ing to the displacement, the reference pixel points
of the reference picture each corresponding to one
of the to-be-processed pixel points of the to-be-proc-
essed picture comprises:

determining, according to the displacement, a
horizontal sub-displacement and a vertical sub-
displacement of an imaging plane of photo-
graphing performed by the terminal; and
determining, according to the horizontal sub-dis-
placement and the vertical sub-displacement,
the reference pixel points of the reference pic-
ture each corresponding to one of the to-be-
processed pixel points of the to-be-processed
picture.

5. The method of claim 4, wherein determining, accord-

ing to the horizontal sub-displacement and the ver-
tical sub-displacement, the reference pixel points of
the reference picture each corresponding to one of
the to-be-processed pixel points of the to-be-proc-
essed picture comprises:

determining, according to the horizontal sub-dis-
placement and the vertical sub-displacement, a
horizontal pixel point offset value and a vertical
pixel point offset value of each of the to-be-proc-
essed pixel points of the to-be-processed pic-
ture; and
determining, according to the horizontal pixel
point offset value and the vertical pixel point off-
set value, the reference pixel points of the ref-
erence picture each corresponding to one of the
to-be-processed pixel points of the to-be-proc-
essed picture.

6. The method of claim 1, wherein adjusting, according
to the pixel value of each of the reference pixel points,
the pixel value of the corresponding to-be-processed
pixel point comprises:

calculating a target pixel value according to a
pixel value of each of the to-be-processed pixel
points, a pixel value of a corresponding refer-
ence pixel point, a predetermined weight for the
each of the to-be-processed pixel points, and a
predetermined weight for the corresponding ref-
erence pixel point; and
changing the pixel value of the each of the to-
be-processed pixel points to the target pixel val-
ue.

7. The method of claim 6, wherein calculating the target
pixel value according to the pixel value of the each
of the to-be-processed pixel points, the pixel value
of the corresponding reference pixel point, the pre-
determined weight for the each of the to-be-proc-
essed pixel points, and the predetermined weight for
the corresponding reference pixel point comprises:

calculating an average pixel value of the pixel
value of the each of the to-be-processed pixels
and the pixel value of the corresponding refer-
ence pixel point; and
determining the average pixel value as the target
pixel value.

8. A device for denosing process, comprising:

a first obtaining module configured to obtain a
to-be-processed picture and a reference picture
from a plurality of pictures taken continuously;
a second obtaining module configured to obtain
a displacement of a terminal generated within a
period in which the to-be-processed picture and
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the reference picture are taken;
a determining module configured to determine,
according to the displacement, reference pixel
points of the reference picture each correspond-
ing to one of to-be-processed pixel points of the
to-be-processed picture; and
an adjusting module configured to adjust, ac-
cording to a pixel value of each of the reference
pixel points, a pixel value of a corresponding to-
be-processed pixel point.

9. The device of claim 8, wherein the terminal compris-
es an angular velocity sensor;
the second obtaining module comprises:

a first obtaining sub-module configured to obtain
angular displacement data of the angular veloc-
ity sensor; and
a first determining sub-module configured to de-
termine the angular displacement data as the
displacement of the terminal.

10. The device of claim 8, wherein the terminal compris-
es an acceleration sensor;
the second obtaining module comprises:

a second obtaining sub-module configured to
obtain displacement data of the acceleration
sensor; and
a second determining sub-module configured to
determine the displacement data as the dis-
placement of the terminal.

11. The device of claim 8, wherein the determining mod-
ule comprises:

a third determining sub-module configured to
determine, according to the displacement, a hor-
izontal sub-displacement and a vertical sub-dis-
placement of an imaging plane of photographing
performed by the terminal; and
a fourth determining sub-module configured to
determine, according to the horizontal sub-dis-
placement and the vertical sub-displacement,
the reference pixel points of the reference pic-
ture each corresponding to one of the to-be-
processed pixel points of the to-be-processed
picture.

12. The device of claim 8, wherein the adjusting module
comprises:

a calculating sub-module configured to deter-
mine a target pixel value according to a pixel
value of each of the to-be-processed pixel
points, a pixel value of a corresponding refer-
ence pixel point, a predetermined weight for the
each of the to-be-processed pixel points, and a

predetermined weight for the corresponding ref-
erence pixel point; and
a changing sub-module configured to change
the pixel value of the each of the to-be-proc-
essed pixel points to the target pixel value.

13. A storage medium storing a plurality of instructions,
the instructions being invoked by a processor to per-
form the method for denoising processing of any of
claims 1 to 7.

14. A terminal comprising:

a processor;
a camera; and
a control circuit;
the processor being electrically coupled to the
camera and the control circuit;
the control circuit being configured to control the
camera to take photos; and
the processor being configured to:

obtain a to-be-processed picture and a ref-
erence picture from a plurality of pictures
taken continuously;
obtain a displacement of the terminal gen-
erated within a period in which the to-be-
processed picture and the reference picture
are taken;
determine, according to the displacement,
reference pixel points of the reference pic-
ture each corresponding to one of to-be-
processed pixel points of the to-be-proc-
essed picture; and
adjust, according to a pixel value of each of
the reference pixel points, a pixel value of
a corresponding to-be-processed pixel
point.

15. The terminal of claim 14, wherein the terminal com-
prises an angular velocity sensor;
the processor configured to obtain the displacement
of the terminal generated within the period in which
the to-be-processed picture and the reference pic-
ture are taken is configured to:

obtain angular displacement data of the angular
velocity sensor; and
determine the angular displacement data as the
displacement of the terminal.

16. The terminal of claim 14, wherein the terminal com-
prises an acceleration sensor;
the processor configured to obtain the displacement
of the terminal generated within the period in which
the to-be-processed picture and the reference pic-
ture are taken is configured to:
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obtain displacement data of the acceleration
sensor; and
determine the displacement data as the dis-
placement of the terminal.

17. The terminal of claim 14, wherein the processor con-
figured to determine, according to the displacement,
the reference pixel points of the reference picture
each corresponding to one of the to-be-processed
pixel points of the to-be-processed picture is config-
ured to:

determine, according to the displacement, a hor-
izontal sub-displacement and a vertical sub-dis-
placement of an imaging plane of photographing
performed by the terminal; and
determine, according to the horizontal sub-dis-
placement and the vertical sub-displacement,
the reference pixel points of the reference pic-
ture each corresponding to one of the to-be-
processed pixel points of the to-be-processed
picture.

18. The terminal of claim 17, wherein the processor con-
figured to determine, according to the horizontal sub-
displacement and the vertical sub-displacement, the
reference pixel points of the reference picture each
corresponding to one of the to-be-processed pixel
points of the to-be-processed picture is configured
to:

determine, according to the horizontal sub-dis-
placement and the vertical sub-displacement, a
horizontal pixel point offset value and a vertical
pixel point offset value of each of the to-be-proc-
essed pixel points of the to-be-processed pic-
ture; and
determine, according to the horizontal pixel
point offset value and the vertical pixel point off-
set value, the reference pixel points of the ref-
erence picture each corresponding to one of the
to-be-processed pixel points of the to-be-proc-
essed picture.

19. The terminal of claim 14, wherein the processor con-
figured to adjust, according to the pixel value of each
of the reference pixel points, the pixel value of the
corresponding to-be-processed pixel point is config-
ured to:

calculate a target pixel value according to a pixel
value of each of the to-be-processed pixel
points, a pixel value of a corresponding refer-
ence pixel point, a predetermined weight for the
each of the to-be-processed pixel points, and a
predetermined weight for the corresponding ref-
erence pixel point; and
change the pixel value of the each of the to-be-

processed pixel points to the target pixel value.

20. The terminal of claim 19, wherein the processor con-
figured to calculate the target pixel value according
to the pixel value of the each of the to-be-processed
pixel points, the pixel value of the corresponding ref-
erence pixel point, the predetermined weight for the
each of the to-be-processed pixel points, and the
predetermined weight for the corresponding refer-
ence pixel point is configured to:

calculate an average pixel value of the pixel val-
ue of the each of the to-be-processed pixels and
the pixel value of the corresponding reference
pixel point; and
determine the average pixel value as the target
pixel value.

25 26 



EP 3 633 600 A1

15



EP 3 633 600 A1

16



EP 3 633 600 A1

17



EP 3 633 600 A1

18



EP 3 633 600 A1

19



EP 3 633 600 A1

20



EP 3 633 600 A1

21



EP 3 633 600 A1

22

5

10

15

20

25

30

35

40

45

50

55



EP 3 633 600 A1

23

5

10

15

20

25

30

35

40

45

50

55



EP 3 633 600 A1

24

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• CN 201710401745 [0001]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

