DISTORTION RECTIFICATION METHOD AND TERMINAL

BACKGROUND OF THE DISCLOSURE

1. Field of the Disclosure
[0001] The present disclosure relates to the field of electronic equipment, and
particularly to a distortion rectification method and a terminal.
2. Description of the Related Art
[0002] Following the quick development of information technology, the functions of
an integrated terminal can carry out more and more functions, such as photo shooting,
web browsing, gaming, shopping, etc. However, the terminal is not omnipotent. In the
present technology, the terminal can carry out the photo shooting; however, during
the photo shooting, the shooting range is subjected to a certain limitation.
[0003] Generally, people think to use a wide-angle camera lens to take the picture.
The photo taken by the wide-angle camera lens generates a distortion at a region
beyond a certain angular range. Such distortion is generated due to the nature of the
characteristic of the wide-angle camera lens itself. How to rectify the distortion of any
of the distorted regions selected by the user has not been resolved.

SUMMARY
[0004] The present disclosure provides a method for rectifying distortion and
a terminal, in order to correct the distorted regions of the photo taken by the camera
lens, thereby to lessen the degree of the distortion.
[0005] In an embodiment of the present disclosure, a method for rectifying
distortion includes:
[0006] taking a wide-angle picture by using a camera lens of a terminal;
[0007] identifying a distorted region and an undistorted region of the wide-angle
picture;
[0008] obtaining a targeted distorted region selected by a user;
[0009] dividing the targeted distorted region into M-numbered grid areas each having
a first predetermined size, wherein the M is an integer equal to or larger than 1;

[0010] rectifying the distortion of each of the M-numbered grid areas which has the



first predetermined size;

[0011] wherein rectifying the distortion of each of the M-numbered grid areas which
has the first predetermined size includes:

[0012] identifying a central grid area of the M-numbered grid areas each having the
first predetermined size;

[0013] subjecting the central grid area to a first space transformation to obtain a
targeted grid area having a second predetermined size;

[0014] subjecting each of the M-numbered grid areas other than the central grid area
and having the first predetermined size to a second space transformation to obtain (M-
1)-numbered targeted grid areas each having the second predetermined size;

[0015] subjecting each of the M-numbered targeted grid areas to an interpolation
processing according to the change of the size of the M-numbered grid areas each
having the first predetermined size, wherein the magnitude of the change of the size is
the difference between the first predetermined size and the second predetermined size;
[0016] where identifying a distorted region and an undistorted region of the wide-
angle picture includes:

[0017] identifying a region of the wide-angle picture which has a coefficient of
distortion larger than a threshold value as a distorted region;

[0018] identifying a region of the wide-angle picture which has a coefficient of
distortion equal to or smaller than the threshold value as an undistorted region.

[0019] In the method of rectifying the distortion in accordance with the present
disclosure, after rectifying the distortion of each of the M-numbered grid areas which
has the first predetermined size, it further includes:

[0020] mapping the image obtained after the distortion rectifications back to the
wide-angle picture at a corresponding position.

[0021] In the method of rectifying the distortion in accordance with the present
disclosure, obtaining a targeted distorted region selected by a user includes:

[0022] identifying a part of the targeted region located at the distorted region of the
wide-angle picture as the targeted distorted region when the targeted region selected
by the user includes a part of the undistorted region.

[0023] In the method of rectifying the distortion in accordance with the present
disclosure, the first space transformation includes linear space transformation or
nonlinear space transformation.

[0024] In the method of rectifying the distortion in accordance with the present



disclosure, the interpolation processing includes linear interpolation, dual linear
interpolation, quadratic interpolation or nonlinear interpolation.

[0025] The embodiment of the present disclosure also provides a method for
rectifying distortion, which includes:

[0026] taking a wide-angle picture by using a camera lens of a terminal;

[0027] identifying a distorted region and an undistorted region of the wide-angle
picture;

[0028] obtaining a targeted distorted region selected by a user;

[0029] dividing the targeted distorted region into M-numbered grid areas each having
a first predetermined size, wherein the M is an integer equal to or larger than 1;

[0030] rectifying the distortion of each of the M-numbered grid areas which has the
first predetermined size.

[0031] In the method of rectifying the distortion in accordance with the present
disclosure, rectifying the distortion of each of the M-numbered grid areas which has
the first predetermined size includes:

[0032] identifying a central grid area of the M-numbered grid areas each having the
first predetermined size;

[0033] subjecting the central grid area to a first space transformation to obtain a
targeted grid area having a second predetermined size;

[0034] subjecting each of the M-numbered grid areas other than the central grid area
and having the first predetermined size to a second space transformation to obtain (M-
1)-numbered targeted grid areas each having the second predetermined size;

[0035] subjecting each of the M-numbered targeted grid areas to an interpolation
processing according to the change of the size of the M-numbered grid areas each
having the first predetermined size, wherein the magnitude of the change of the size is
the difference between the first predetermined size and the second predetermined size.
[0036] In the method of rectifying the distortion in accordance with the present
disclosure, identifying a distorted region and an undistorted region of the wide-angle
picture includes:

[0037] identifying a region of the wide-angle picture which has a coefficient of
distortion larger than a threshold value as a distorted region;

[0038] identifying a region of the wide-angle picture which has a coefficient of
distortion equal to or smaller than the threshold value as an undistorted region.

[0039] In the method of rectifying the distortion in accordance with the present



disclosure, after rectifying the distortion of each of the M-numbered grid areas which
has the first predetermined size, it further includes:

[0040] mapping the image obtained after the distortion rectifications back to the
wide-angle picture at a corresponding position.

[0041] In the method of rectifying the distortion in accordance with the present
disclosure, obtaining a targeted distorted region selected by a user includes:

[0042] identifying a part of the targeted region located at the distorted region of the
wide-angle picture as the targeted distorted region when the targeted region selected
by the user includes a part of the non-distorted region.

[0043] In the method of rectifying the distortion in accordance with the present
disclosure, the first space transformation includes linear space transformation or
nonlinear space transformation.

[0044] In the method of rectifying the distortion in accordance with the present
disclosure, the interpolation processing includes linear interpolation, dual linear
interpolation, quadratic interpolation or nonlinear interpolation.

[0045] The embodiment of the present disclosure also provides a terminal which
includes:

[0046] a photo shooting unit which utilizes a camera lens of the terminal to take a
wide-angle picture;

[0047] a first identifying unit for identifying a distorted region and an undistorted
region of the wide-angle picture taken by the photo shooting unit;

[0048] an acquiring unit for obtaining a targeted distorted region selected by a user;
[0049] a dividing unit for dividing the targeted distorted region obtained by the
acquiring unit into M-numbered grid areas each having a first predetermined size,
wherein the M is an integer equal to or larger than 1.

[0050] a correction unit for rectifying the distortion of each of the M-numbered grid
areas divided by the dividing unit and having the first predetermined size.

[0051] In the terminal of the present disclosure, the correction unit includes:

[0052] a second identifying unit for identifying a central grid area of the M-numbered
grid areas divided by the dividing unit and each having the first predetermined size;
[0053] a first transformation unit for subjecting the central grid area identified by the
second identifying unit to a space transformation to obtain a targeted grid area having
a second predetermined size;

[0054] a second transformation unit for subjecting each of the M-numbered grid



areas other than the central grid area and having the first predetermined size to a
second space transformation to obtain (M-1)-numbered targeted grid areas each
having the second predetermined size;

[0055] an interpolation unit for subjecting each of the M-numbered targeted grid
areas to an interpolation processing according to the change of the size of the M-
numbered grid areas each having the first predetermined size, wherein the magnitude
of the change of the size is the difference between the first predetermined size and the
second predetermined size.

[0056] In the terminal of the present disclosure, the first identifying unit includes:
[0057] a third identifying unit for identifying a region of the wide-angle picture
which has a coefficient of distortion larger than a threshold value as a distorted region;
[0058] a fourth identifying unit for identifying a region of the wide-angle picture
which has a coefficient of distortion equal to or smaller than the threshold value as an
undistorted region.

[0059] In the terminal of the present disclosure, the terminal further includes:

[0060] a mapping unit for mapping the image obtained after the distortion
rectifications by the correction unit to the wide-angle picture at the corresponding
location.

[0061] In the terminal of the present disclosure, the acquiring unit in more detail is
used for:

[0062] identifying a part of the targeted region located at the distorted region of the
wide-angle picture as the targeted distorted region when the targeted region selected
by the user includes a part of the non-distorted region.

[0063] In the terminal of the present disclosure, the first space transformation is
linear space transformation or non-linear space transformation.

[0064] In the terminal of the present disclosure, the interpolation processing includes
interpolation processing includes linear interpolation, dual linear interpolation,
quadratic interpolation or nonlinear interpolation.

[0065] The embodiment of the present disclosure discloses the use of a camera lens of
a terminal to take a wide-angle picture; distorted and undistorted regions of the wide-
angle picture are identified; a targeted distorted region selected by a user is obtained;
the targeted distorted region is divided in M-numbered grid areas each having a first
predetermined size, wherein the M is an integer equal to or larger than 1; the M-

numbered grid areas each having the first predetermined size are respectively



subjected to distortion rectifications. The embodiment of the present disclosure, when
adopted, can rectify the distortion of any distorted region selected by the user, and,
thus, the distorted degree of the distorted region can be lessen.

BRIEF DESCRIPTION OF THE DRAWINGS

[0066] FIG. 1 is a flow chart of a method for distortion rectification according to a
first embodiment of the present disclosure;

[0067] FIG. 2 is a flow chart of a method for distortion rectification according to a
second embodiment of the present disclosure;

[0068] FIG. 3 is a flow chart of a method for distortion rectification according to a
third embodiment of the present disclosure;

[0069] FIG. 4a is structural diagram of a terminal according to a first embodiment of
the present disclosure;

[0070] FIG. 4b is another structural diagram of the terminal according to the first
embodiment of the present disclosure;

[0071] FIG. 4c is still another structural diagram of the terminal according to the
first embodiment of the present disclosure;

[0072] FIG. 4d is a further structural diagram of the terminal according to the first
embodiment of the present disclosure;

[0073] FIG. 5 is a structural diagram of a terminal according to a second

embodiment of the present disclosure.

DESCRIPTION OF THE EMBODIMENTS

[0074] In combination with the drawings of the embodiments of the present
disclosure, the following is related to a detailed and complete description of the
technology of the embodiments of the present disclosure. It is obvious that the
disclosed embodiments are only a part of the embodiments available to the present
disclosure, rather than the all embodiments thereof. Based on the disclosed
embodiments of the present disclosure, other embodiments obtained by persons of
ordinary skill in the art without endeavor of creativity belong to the protected scope of
the present embodiments of the present disclosure.

[0075] In fact, in the embodiments of the present disclosure, the terminal can include



but not limited to laptop computers, mobile phones, tablet computers, intelligent
wearable devices, etc. The system of the terminal means operating system of the
equipment, which can include but not limited to Android system, Symbian system,
Window system, IOS (mobile operating system developed by Apple Inc.), XP system,
Window 8 system, etc. It needs to explain that Android terminal means terminal
having the Android system; Symbian terminal means terminal having the Symbian
system, etc. The above mentioned terminals are only exemplified, not listed in details,
which are included in the disclosure but not exclusive.

[0076] In the embodiments, the camera lens disclosed by the embodiments of the
present disclosure is a wide-angle camera lens, whose angle of view is larger than the
angle of view of a general camera lens available presently.

[0077] Referring to FIGS. 1 to 5, a distortion rectification method and a terminal in
accordance with a first embodiment of the present disclosure are disclosed.

[0078] Please refer to FIG. 1. FIG. 1 shows a flow chart of a distortion rectification
method provided by a first embodiment of the present disclosure, which includes the
following blocks.

[0079] In block S101, a wide-angle photo is taken by using a camera lens of a
terminal.

[0080] The terminal can use the camera lens of the terminal to shoot a wide-angle
picture.

[0081] As a possible embodiment, the terminal can determine an angular range to be
shot before the terminal uses the camera lens thereof to take a wide-angle photo.
When the user activates the camera lens of the terminal, the user can adjust the
angular range of shooting according the scene/object that the user wants to take in the
photo. The angular range to be shot is ascertained by the user according to the size of
the region that the scene/object occupies. The terminal can first obtain the touch
instruction from the user regarding to the angular range to be shot that is determined
by the user. If the range of the scene/object in the background is relatively small, the
angular range to be shot can be adjusted to the viewing range of the general camera
lens. In this condition, the picture taken thereby has a small distortion, which can be
deemed as no distortion. If the scene/object in the background is relatively large,
exceeding the viewing range of the general camera lens, the photo obtained by the
angular range to be shot possibly needs to have a distortion rectification.

[0082] As a feasible embodiment, the camera lens of the terminal can be the front



camera lens or the rear camera lens. Or the camera lens of the terminal can be a
camera lens which is controlled by the terminal via wireless connection or wired
connection.

[0083] In block S102, a distorted region and an undistorted region of the wide-angle
picture are identified.

[0084] The terminal can determine the distorted region and the undistorted region of
the wide-angle picture. The terminal can set up a threshold value beforehand, and
assign the region consisting of pixel points which exceeds the threshold value as the
distorted region, and the region equal to or smaller than the threshold value as the
undistorted region. Furthermore, the magnitude of the threshold value can be set by
the user or defaulted by the system. It is necessary to explain that in the general
condition, due to its own characteristics of the wide-angle camera lens, the distortion
of the wide-angle camera lens is always existed, and the wide-angle camera lens has
the following feature of symmetry: the distortion coefficient is symmetrically
distributed from a center of the wide-angle camera lens toward two lateral sides
thereof. The distortion coefficient is well known in the art and will not be introduced
in details here. The distortion coefficient indicates the degree of the distortion of the
photo taken by the wide-angle camera lens. When the distortion coefficient of the
wide-angle camera lens becomes larger, its degree of distortion becomes bigger.
When the distortion coefficient of the wide-angle camera lens is within a limit, in
other words, when the distortion coefficient is smaller than a preset threshold value, it
can be deemed that the region whose distortion coefficient is smaller than a preset
threshold value is an undistorted region; the corresponding photo shooting angle
range of the undistorted region can be defined the angle range of the undistorted phot
shooting.

[0085] In block S103, the targeted distorted region selected by the user is obtained.
[0086] The terminal can obtain the targeted distorted region selected by the user. In
general, the region selected by the user can possibly be the undistorted region. Under
this situation, the terminal is allowed not to correct the selected region. When the
region selected by the user includes the distorted region and the undistorted region,
the part of the region selected by the user which is at the distorted region of the wide-
angle photo is identified as the targeted distorted region.

[0087] In block S104, the targeted distorted region is divided into M-numbered grid

areas each having a first predetermined size, wherein the M is an integer equal to or



larger than 1.

[0088] The terminal can divide the targeted distorted region into the M-numbered
grid areas each having the first predetermined size, wherein the first predetermined
size includes, but not limited to 3x3, 5x5, 7x7, 9x9, 11x11, etc.

[0089] In block S105, the M-numbered grid areas each having the first predetermined
size are subjected to distortion rectifications, respectively.

[0090] The terminal can process the M-numbered grid areas each having the first
preset size with rectifications, respectively.

[0091] The embodiment of the present disclosure uses the camera lens of the terminal
to take a wide-angle picture, identifies the distorted region and undistorted region of
the wide-angle picture, obtains the targeted distorted region selected by the user,
divides the targeted distorted region into M-numbered grid areas each having a first
predetermined size, wherein the M is an integer equal to or larger than 1, and rectifies
the M-numbered distorted grid areas each having the first predetermined size,
respectively.  When the embodiment of the present disclosure is adopted, any
distorted region selected by the user can be subjected to the distortion correction; thus,
the degree of the distortion of the distorted region can be lessened.

[0092] Referring to FIG. 2, FIG. 2 is a flow chart of a method for distortion
rectification according to a second embodiment of the present disclosure. The
distortion correction method disclosed by this embodiment includes the following
blocks.

[0093] In block S201, a camera lens of a terminal is used to take a wide-angle photo.
[0094] The terminal can use a camera lens thereof to take the wide-angle photo.
[0095] As a possible embodiment, the terminal can make sure the angular range that
the camera lens of the terminal is intended to shoot, before the camera lens of the
terminal is used to take the photo. When the user activates the camera lens of the
terminal, the user can decide the scene/object to be shot to adjust the angular range of
the shooting. A predetermined angular range of shooting is ascertained by the user
according to the size of the scene/object in the background. The terminal can obtain
the touch instruction related to the angular range of shooting decided by the user and
ascertain the predetermined angular range of shooting of the camera lens of the
terminal according to the instruction. For example, if the range of the scene/object in
the background is relatively small, the degree of distortion of the photo taken thereby

becomes very small, which can be deemed as distortion free. If the scene/object in



the background is relatively large which exceeds the shooting range of the common
camera lens, the photo taken by the predetermined angular range of shooting may
need subjecting to distortion correction.

[0096] As a possible embodiment, the camera lens of the terminal can be the front
camera lens or the rear camera lens. Alternatively, the camera lens of the terminal can
be a camera lens which is controlled by the terminal via wireless manner or wired
manner.

[0097] In block S202, a distorted region and an undistorted region of the wide-angle
photo are identified.

[0098] The terminal can identify the distorted region and the undistorted region of the
wide-angle photo. The terminal can set a threshold value beforehand, and designate
the region consisting of the pixel dots which has a value larger than the threshold vale
as the distorted region and which has a value equal to or smaller than the threshold
value as the undistorted region. Furthermore, the magnitude of the threshold value can
be set by the user or defaulted by the system. It is necessary to explain that in the
general condition, due to its own characteristics of the wide-angle camera lens, the
distortion of the wide-angle camera lens is always existed, and the wide-angle camera
lens has the following feature of symmetry: the distortion coefficient is symmetrically
distributed from a center of the wide-angle camera lens toward two lateral sides
thereof. The distortion coefficient is well known in the art and will not be introduced
in details here. The distortion coefficient indicates the degree of the distortion of the
photo taken by the wide-angle camera lens. When the distortion coefficient of the
wide-angle camera lens becomes larger, its degree of distortion becomes bigger.
When the distortion coefficient of the wide-angle camera lens is within a limit, in
other words, when the distortion coefficient is smaller than a preset threshold value, it
can be deemed that the region whose distortion coefficient is smaller than a preset
threshold value is an undistorted region; the corresponding photo shooting angle
range of the undistorted region can be defined the angle range of the undistorted phot
shooting.

[0099] In block S203, the targeted distorted portion selected by the user is obtained.
[00100] The targeted distorted region selected by the user is obtained by the
terminal. In general, the region selected by the user can possibly be the undistorted
region. Under this condition, the terminal is allowed not to correct the region. When

the region selected by the user includes both the distorted region and the undistorted
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region, the part of the region selected by the user which is at the distorted region of
the wide-angle photo is identified as the targeted distorted region.

[00101] In block S204, the targeted distorted region is divided into M-
numbered grid areas each having a first predetermined size, wherein the M is an
integer equal to or larger than 1.

[00102] The terminal can divide the targeted distorted region into the M-
numbered grid areas each having the first predetermined size, wherein the first
predetermined size can include, but not limited to 3x3, 5x5, 7x7, 9x9, 11x11,
etc.

[00103] In block S205, a central grid area of the M-numbered grid areas each
having the first predetermined size is identified.

[00104] The central grid area is ascertained in accordance with the positional
relationship among the M-numbered grid areas each having the first predetermined
size.

[00105] In block S206, the central grid area is brought to undergo a first space
transformation thereby to obtain a targeted grid area having a second predetermined
size.

[00106] The terminal can proceed the central grid area with the first space
transformation. The first space transformation can be linear space transformation or
nonlinear space transformation, which subjects the central grid to a processing of
elongation.

[00107] In block S207, except the central grid area, the other grid areas of the
M-numbered grid areas are brought to undergo a second space transformation,
thereby to obtain (M-1)-numbered targeted grid areas each having the second
predetermined size.

[00108] The terminal can proceed the M-numbered grid areas each having the
first predetermined size other than the central grid area with the second space
transformation. The first predetermined size includes, but not limited to 3x3, 5x5,
7x7,9%x9, 11x11, etc.

[00109] The first space transformation may use a first transformation
coefficient to proceed with the space transformation. The second space transformation
may use a second transformation coefficient to proceed with the space transformation.

The first coefficient can be different from the second coefficient. The first space
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transformation, based on the first transformation coefficient, of the central grid area
having the first predetermined size can obtain the grid area having the second
predetermined size. For example, the central grid can be pulled to be a planar area
based on the apex of the central grid area. Alternatively, the central grid area can be
pulled to be a curved area base on the apex of the central area. In order to make each
of the grid areas of the M-numbered grid areas each having the first predetermined
size other than the central grid area to be coincident with the second predetermined
size, the second coefficient of the second space transformation can be ascertained in
accordance with the dimensional ratio between the first predetermined size and the
second predetermined size. Based on the second transformation coefficient, the grid
areas of the M-numbered grid areas other than the central grid area are subjected to
the second space transformation, thereby to obtain the M-1 number targeted grid areas.
So far, the M-number targeted grid areas are obtained after the two space
transformations.

[00110] In block S208, the M-numbered targeted grid areas are subject to an
interpolation processing according to the change of the size of the M-numbered grid
areas each having the first predetermined size, wherein the magnitude of the change
of the size is the difference between the first predetermined size and the second
predetermined size;

[00111] In order to make the image in the M-number grid areas looked more
natural, the M-numbered targeted grid areas can be subjected to the interpolation
processing. The coefficient of the interpolation can be ascertained in accordance with
the difference between the first predetermined size and the second predetermined size.
When the difference between the first predetermined size and the second
predetermined size is small, the coefficient of the interpolation is small. When the
difference between the first predetermined size and the second predetermined size is
large, the coefficient of the interpolation is large. By using the coefficient of
interpolation to proceed the M-numbered grid areas with processing of interpolation,
the M-numbered grid areas can be subjected to the processing of interpolation by the
change of magnitudes of the sizes of the M-number grid areas each having the first
predetermined size. The change of the magnitudes of the sizes is the difference
between the first predetermined size and the second predetermined size. Taking the
targeted grid area i as example, the targeted grid area i is one of the M-numbered grid

areas. After the space transformation, the size of the targeted grid area i is changed
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from the first predetermined size to the second predetermined size. The coefficient of
interpolation can be ascertained according to the difference between the first
predetermined size and the second predetermined size. The targeted grid area i can be
processed by interpolation by using the coefficient of interpolation.

[00112] The terminal can proceed the M-numbered targeted grid areas with the
processing of interpolation, respectively, according to the magnitude of change of the
size of the M-numbered grid areas each having the first predetermined size. The
magnitude of change of the size is the difference between the first predetermined size
and the second predetermined size. The purpose of interpolation is to smoothen the
grid areas, thereby to make the periphery of the grid area look natural. The processing
of interpolation may include linear interpolation, dual linear interpolation, quadratic
interpolation or nonlinear interpolation.

[00113] The embodiment of the present disclosure uses the camera lens of the
terminal to take a wide-angle picture; distorted and undistorted regions of the wide-
angle picture are identified; a targeted distorted region selected by a user is obtained;
the targeted distorted region is divided in M-numbered grid areas each having a first
predetermined size, wherein the M is an integer equal to or larger than 1; the M-
numbered grid areas each having the first predetermined size are respectively
subjected to distortion rectifications. The embodiment of the present disclosure, when
adopted, can rectify the distortion of any distorted region selected by the user, and,
thus, the distorted degree of the distorted region can be lessen.

[00114] Referring to FIG. 3, FIG. 3 is a flow chart of a method for distortion
rectification according to a third embodiment of the present disclosure. The distortion

correction method disclosed by this embodiment includes the following blocks.

[00115] In block S301, a camera lens of a terminal is used to take a wide-angle
photo.
[00116] The terminal can use a camera lens thereof to take the wide-angle
photo.
[00117] As a possible embodiment, the terminal can make sure the angular

range that the camera lens of the terminal is intended to shoot, before the camera lens
of the terminal is used to take the photo. When the user activates the camera lens of
the terminal, the user can decide the scene/object to be shot to adjust the angular
range of the shooting. A predetermined angular range of shooting is ascertained by

the user according to the size of the scene/object in the background. The terminal can

13



obtain the touch instruction related to the angular range of shooting decided by the
user and ascertain the predetermined angular range of shooting of the camera lens of
the terminal according to the instruction. For example, if the range of the scene/object
in the background is relatively small, the degree of distortion of the photo taken
thereby becomes very small, which can be deemed as distortion free. If the
scene/object in the background is relatively large which exceeds the shooting range of
the common camera lens, the photo taken by the predetermined angular range of
shooting may need subjecting to distortion correction.

[00118] As a possible embodiment, the camera lens of the terminal can be the
front camera lens or the rear camera lens. Alternatively, the camera lens of the
terminal can be a camera lens which is controlled by the terminal via wireless manner
or wired manner.

[00119] In block S302, a distorted region and an undistorted region of the
wide-angle photo are identified.

[00120] The terminal can identify the distorted region and the undistorted
region of the wide-angle photo. The terminal can set a threshold value beforehand,
and designate the region consisting of the pixel dots which has a value larger than the
threshold vale as the distorted region and which has a value equal to or smaller than
the threshold value as the undistorted region. Furthermore, the magnitude of the
threshold value can be set by the user or defaulted by the system. It is necessary to
explain that in the general condition, due to its own characteristics of the wide-angle
camera lens, the distortion of the wide-angle camera lens is always existed, and the
wide-angle camera lens has the following feature of symmetry: the distortion
coefficient is symmetrically distributed from a center of the wide-angle camera lens
toward two lateral sides thereof. The distortion coefficient is well known in the art
and will not be introduced in details here. The distortion coefficient indicates the
degree of the distortion of the photo taken by the wide-angle camera lens. When the
distortion coefficient of the wide-angle camera lens becomes larger, its degree of
distortion becomes bigger. When the distortion coefficient of the wide-angle camera
lens is within a limit, in other words, when the distortion coefficient is smaller than a
preset threshold value, it can be deemed that the region whose distortion coefficient is
smaller than a preset threshold value is an undistorted region; the corresponding photo
shooting angle range of the undistorted region can be defined the angle range of the

undistorted phot shooting.
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[00121] In block S303, the targeted distorted portion selected by the user is
obtained.

[00122] The targeted distorted region selected by the user is obtained by the
terminal. In general, the region selected by the user can possibly be the undistorted
region. Under this condition, the terminal is allowed not to correct the region. When
the region selected by the user includes both the distorted region and the undistorted
region, the part of the region selected by the user which is at the distorted region of
the wide-angle photo is identified as the targeted distorted region.

[00123] In block S304, the targeted distorted region is divided into M-
numbered grid areas each having a first predetermined size, wherein the M is an
integer equal to or larger than 1.

[00124] The terminal can divide the targeted distorted region is divided into the
M-numbered grid areas each having the first predetermined size, wherein the first
predetermined size can include, but not limited to 3x3, 5x5, 7x7, 9x9, 11x11, etc.
[00125] In block S305, the M-numbered grid areas each having the first
predetermined size are subjected to distortion corrections, respectively.

[00126] The terminal can process the M-numbered grid area each having the
first predetermined size with the distortion rectification.

[00127] In block S306, the image which has been undergone the distortion
rectifications is mapped into the wide-angle photo at the corresponding position.
[00128] The terminal can adjust the size of the region after the distortion
rectification, and subject the periphery of the region to a smoothening process to
make the image after the distortion rectifications be better mapped into the wide-angle
photo at the corresponding position.

[00129] The embodiment of the present disclosure uses a camera lens of a
terminal to take a wide-angle photo; distorted and undistorted regions of the wide-
angle picture are identified; a targeted distorted region selected by a user is obtained;
the targeted distorted region is divided in M-numbered grid areas each having a first
predetermined size, wherein the M is an integer equal or larger than 1; the M-
numbered grid areas each having the first predetermined size are subjected to
distortion rectifications, respectively. The embodiment of the present disclosure,
when adopted, can rectify the distortion of any distorted region selected by the user,

and, thus, the distorted degree of the distorted region can be lessen.
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[00130] Referring to FIG. 4a, FIG. 4a FIG. 4a is structural diagram of a terminal
according to a first embodiment of the present disclosure. The terminal disclosed by

this embodiment includes:
[00131] A photo shooting unit 401 is used for utilizing a camera lens of the

terminal to take a wide-angle picture.

[00132] The photo shooting unit 401 can use the camera lens of the terminal to
take a wide-angle photo.

[00133] As a possible embodiment, the photo shooting unit 401 can determine
an angular range to be shot before it uses the camera lens of terminal to take a wide-
angle photo. When the user activates the camera lens of the terminal, the user can
adjust the angular range of shooting according the scene/object that the user wants to
take in the photo. The angular range to be shot is ascertained by the user according to
the size of the region that the scene/object occupies. The terminal can first obtain the
touch instruction from the user regarding to the angular range to be shot that is
determined by the user. If the range of the scene/object in the background is relatively
small, the angular range to be shot can be adjusted to the viewing range of the general
camera lens. In this condition, the picture taken thereby has a small distortion, which
can be deemed as no distortion. If the scene/object in the background is relatively
large, exceeding the viewing range of the general camera lens, the photo obtained by
the angular range to be shot possibly needs having a distortion rectification.

[00134] As a possible embodiment, the camera lens of the terminal can be the
front camera lens or the rear camera lens. Alternatively, the camera lens of the
terminal can be a camera lens which is controlled by the terminal via wireless manner
or wired manner.

[00135] A first identifying unit 402 is used for identifying a distorted region
and an undistorted region of the wide-angle picture taken by the photo shooting unit.
[00136] The first identifying unit can identify the distorted region and the
undistorted region of the wide-angle photo. The terminal can set a threshold value
beforehand, and designate the region consisting of the pixel dots which has a value
larger than the threshold vale as the distorted region and which has a value equal to or
smaller than the threshold value as the undistorted region. Furthermore, the
magnitude of the threshold value can be set by the user or defaulted by the system. It

is necessary to explain that in the general condition, due to its own characteristics of
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the wide-angle camera lens, the distortion of the wide-angle camera lens is always
existed, and the wide-angle camera lens has the following feature of symmetry: the
distortion coefficient is symmetrically distributed from a center of the wide-angle
camera lens toward two lateral sides thereof. The distortion coefficient is well known
in the art and will not be introduced in details here. The distortion coefficient
indicates the degree of the distortion of the photo taken by the wide-angle camera lens.
When the distortion coefficient of the wide-angle camera lens becomes larger, its
degree of distortion becomes bigger. When the distortion coefficient of the wide-
angle camera lens is within a limit, in other words, when the distortion coefficient is
smaller than a preset threshold value, it can be deemed that the region whose
distortion coefficient is smaller than a preset threshold value is an undistorted region;
the corresponding photo shooting angle range of the undistorted region can be defined
the angle range of the undistorted phot shooting.

[00137] An acquiring unit 403 is used for obtaining a targeted distorted region
selected by a user.

[00138] The acquiring unit 403 can obtain the targeted distorted region selected
by the user. In general, the region selected by the user can possibly be the undistorted
region. Under this situation, the terminal is allowed not to correct the selected region.
When the region selected by the user includes the distorted region and the undistorted
region, a part of the region selected by the user which is at the distorted region of the
wide-angle photo is ascertained as the targeted distorted region.

[00139] A dividing unit 404 is used for dividing the targeted distorted region
obtained by the acquiring unit into M-numbered grid areas each having a first
predetermined size, wherein the M is an integer equal to or larger than 1.

[00140] The dividing unit 404 can divide the targeted distorted region into the
M-numbered grid areas each having the first predetermined size, wherein the first
predetermined size includes, but not limited to 3x3, 5x5, 7x7, 9x9, 11x11, etc.
[00141] A correction unit 405 is used for rectifying the distortion of each of
the M-numbered grid areas divided by the dividing unit and having the first
predetermined size.

[00142] The correction unit 405 can process the M-numbered grid areas each
having the first predetermined size with the distortion rectification.

[00143] As a possible embodiment, as shown in FIG. 4b, the correction unit

405 of FIG. 4a can include a first identifying unit 4021 and a second identifying unit
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4022 whose details are given as follows.

[00144] The second identifying unit 4051 is used for identifying a central grid
area of the M-numbered grid areas each having the first predetermined size and
divided by the diving unit.

[00145] The second identifying unit can make sure the central grid area
according to the positional relationship among the M-numbered grid area each having
the first predetermined size.

[00146] A first transformation unit 4052 is used for subjecting the central grid
area identified by the second identifying unit to a space transformation to obtain a
targeted grid area having a second predetermined size.

[00147] The first transformation unit 4052 can process the central grid area
with a first space transformation. The first space transformation can be linear space
transformation or nonlinear space transformation which subjects the image in the
central grid area to a processing of elongation.

[00148] A second transformation unit 4053 is provided for subjecting each of
the M-numbered grid areas other than the central grid area and having the first
predetermined size to a second space transformation to obtain (M-1)-numbered
targeted grid areas each having the second predetermined size.

[00149] The second transformation unit 4053 can subject each of the M-
numbered grid areas other than the central grid area and having the first
predetermined size to a second space transformation, wherein the first predetermined
size includes, but not limited to 3x3, 5x5, 7x7, 9x9, 11x11, etc.

[00150] An interpolation unit 4054 is used for subjecting each of the M-
numbered targeted grid areas to an interpolation processing according to the change
of the size of the M-numbered grid areas each having the first predetermined size,
wherein the magnitude of the change of the size is the difference between the first
predetermined size and the second predetermined size.

[00151] The interpolation unit 4054 can proceed the M-numbered targeted grid
areas with the processing of interpolation, respectively, according to the magnitude of
change of the size of the M-numbered grid areas each having the first predetermined
size. The magnitude of change of the size is the difference between the first
predetermined size and the second predetermined size. The purpose of interpolation is
to smoothen the grid areas, thereby to make the periphery of the grid area look natural.

The processing of interpolation may include linear interpolation, dual linear
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interpolation, quadratic interpolation or nonlinear interpolation.

[00152] As a possible embodiment, as shown in FIG. 4c, the first identifying
unit 402 of FIG. 4a can include a third identifying unit 4021 and a fourth identifying
unit 4022 whose details are given as follows.

[00153] The third identifying unit 4021 is used for identifying a region of the
wide-angle picture which has a coefficient of distortion larger than a threshold value
as a distorted region;

[00154] The fourth identifying unit 4022 is used for identifying a region of the
wide-angle picture which has a coefficient of distortion equal to or smaller than the
threshold value as an undistorted region;

[00155] As a possible embodiment, as shown in FIG. 4e, the terminal disclosed
by FIG. 4a can further include:

[00156] A mapping unit 406 is used for mapping the rectified distorted image
back to the wide-angle picture at the corresponding location.

[00157] The mapping unit 406 can adjust the size of the region after the
distortion rectification by the correction unit 405, and subject the periphery of the
region to a smoothening process to make the image after the distortion rectification be
better mapped into the wide-angle photo at the corresponding position.

[00158] The terminal disclosed by the embodiment of the present disclosure
uses the camera lens of the terminal to take a wide-angle picture, identifies the
distorted region and undistorted region of the wide-angle picture, obtains the targeted
distorted region selected by the user, divides the targeted distorted region into M-
numbered grid areas each having a first predetermined size, wherein the M is an
integer equal to or larger than 1, and rectifies the M-numbered distorted grid areas
each having the first predetermined size, respectively. When the embodiment of the
present disclosure is adopted, any distorted region selected by the user can be
subjected to the distortion correction; thus, the degree of the distortion of the distorted

region can be lessened.

[00159] Referring to FIG. 5, FIG. 5 is a structural diagram of a terminal
according to a second embodiment of the present disclosure. The terminal disclosed
by this embodiment includes at least an input device 1000, at least an output device

2000, at least a processor 3000 such as a CPU, and a storage device 4000. The input
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device 1000, output device 2000, processor 3000 and storage device 4000 are

connected together via a bus 5000.
[00160] The input device 1000 can be a touch panel, a general personal

computer (PC), a liquid crystal display, a touch pad, touch control buttons, etc.
[00161] The storage device 4000 can be high speed RAM, non-volatile
memory such as a disk storage device. The storage device 4000 can be used to store
therein a set of program codes. The input device 1000, output device 2000 and the
processor 3000 are used to fetch the program codes from the storage device 4000 for
executing the following operations.

[00162] The processor 3000 is used for utilizing the camera lens of the terminal

to take a wide-angle photo;

[00163] identifying the distorted region and undistorted region of the wide-
angle photo;

[00164] obtaining the targeted distorted region selected by the user;

[00165] dividing the targeted distorted region into M-numbered grid areas each

having a first predetermined size, wherein the M is an integer equal to or larger than 1;
[00166] subjecting each of the M-numbered grid areas each having the first
predetermined size to a distortion rectification.

[00167] As an possible embodiment, the processor 3000 subjects each of the
M-numbered grid areas each having the first predetermined size to a distortion
rectification. The details therefor are:

[00168] identifying the central grid area of the M-numbered grid areas each
having the first predetermined size;

[00169] subjecting the central grid area to a first space transformation to obtain
a targeted grid area having a second predetermined size;

[00170] subjecting each of the M-numbered grid areas other than the central
grid area and having the first predetermined size to a second space transformation to
obtain (M-1)-numbered targeted grid areas each having the second predetermined size;
[00171] subjecting each of the M-numbered targeted grid areas to an
interpolation processing according to the change of the size of the M-numbered grid
areas each having the first predetermined size, wherein the magnitude of the change
of the size is the difference between the first predetermined size and the second

predetermined size.
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[00172] As a possible embodiment, the processor 3000 identifies the distorted
region and the undistorted region of the wide-angle photo. The details therefor are:
[00173] designating a region of the wide-angle picture whose distortion
coefficient is larger than a threshold vale as the distorted region;

[00174] designating a region of the wide-angle picture whose distortion
coefficient is equal to or smaller than the threshold vale as the undistorted region.
[00175] As a possible embodiment, the processor 3000 processes the M-
number grid areas each having the first predetermined size with the following
operation after they have been subjected to the distortion rectifications:

[00176] mapping the image obtained after the distortion rectifications back to
the wide-angle picture at a corresponding location.

[00177] As a possible embodiment, the processor 3000 obtains the target
distorted region selected by the user; the details therefor are:

[00178] when the target region selected by the user includes the undistorted
region, the portion of the targeted region at the distorted region of the wide-angle
picture is identified as the targeted distorted region.

[00179] The camera lens of the terminal of the embodiment of the present
disclosure is used to take a wide-angle photo; the distorted region and the undistorted
region of the wide-angle photo are identified. The targeted distorted region selected
by the user is obtained. The targeted distorted region is divided into M-numbered grid
areas each having a first predetermined size, wherein the M is an integer equal to or
larger than 1. The M-numbered grid areas each having the first predetermined size are
subjected to distortion rectifications, respectively. By adopting the embodiment of the
present disclosure, any distorted region selected by the user can be subjected to the
distortion correction, thereby to lessen the degree of distortion of the distorted region.
[00180] The embodiment of the present disclosure also provides a computer
storage medium, wherein the computer storage medium stores therein a program. The
execution of the program includes a part or a whole of any processing methods
disclosed in the above mentioned method embodiments.

[00181] In the above embodiments, the description of each of the embodiments
has its own focus, and portions that are not described in detail in one embodiment can
refer to the relevant description of another embodiment.

[00182] It needs to explain that in the method embodiments as disclosed so far,

for simplification of description, each method being disclosed in a serial of actions;
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however, those of ordinary skill in the art would understand that the present
disclosure is not limited to the described sequence of actions since certain blocks may
be performed in other sequences or may be simultaneously performed according to
the present disclosure. Moreover, those of ordinary skill in the art would understand
that the embodiments described in the specification are all preferred embodiments,
and the actions and module involved are not necessarily essential to the present
disclosure.

[00183] In the embodiments provided by the present disclosure, it should be
understood that the device as disclosed can be carried out by other manners. For
example, the device embodiments as disclosed above are merely illustrative. For
example, the division of the above mentioned units are only divided by logic
functions. In practice, they can have another division. For example, some units or
components can be combined or assembled into another system. Alternatively, some
features can be ignored or not executed. On the other hand, the coupling with each
other or direct coupling or communicative connection as shown or discussed can be
carried out by using connectors. The indirect coupling or communicative connection
between the devices and units can be electrical or by other forms.

[00184] The above disclosed units which are described as individual elements
can be physically separated or not. The part functioning as the unit display can be or
be not a physical unit; in other words, the part can be located at a place or distributed
over a plurality of units on a net. It can select a portion of or all of the units to practice
the embodiments of the present disclosure according the actual necessity.

[00185] In addition, the functional units of the embodiments of the present
disclosure can be integrated into a single processing unit, or they can physically
separately existed, or two or more of them can be integrated into a single unit. The
integrated unit can be practiced in the form of hardware, or in the form of software
function unit.

[00187] The above mentioned integrated units if they are practiced in a software
function unit and sold or used as a single product, they can stored in a computer
readable storage medium. Based on such understanding, the technological solution
proposed by the present disclosure essentially or a part thereof which can improve the
technology presently used, the whole or the part of the technological solution can be
embodied in the form of software product. The computer software is stored in a

storage medium, which includes instructions enabling a computing device (for
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example, personal computer, server or network equipment, more specifically, a
processor in a computer device) to execute the all blocks or partial blocks of the
methods disclosed by the embodiments of the present disclosure. The computer
readable medium may include: a U-disk, an external hard disk, a hard disk drive, an
optical disk, a read-only memory (ROM), a random access memory (RAM), etc.,
which is a medium able to store therein program codes.

[00188] The present disclosure is described in detail in accordance with the above
contents with the specific preferred examples. However, this present disclosure is not
limited to the specific examples. For the ordinary technical personnel of the technical
field of the present disclosure, on the premise of keeping the conception of the present
disclosure, the technical personnel can also make simple deductions or replacements,
and all of which should be considered to belong to the protection scope of the present

disclosure.
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What is claimed is:

1. A method for distortion rectification, comprising:

taking a wide-angle photo by a camera lens of a terminal;

identifying a distorted region and an undistorted region of the wide-angle
photo;

obtaining a targeted distorted region selected by a user;

dividing the targeted distorted region into M-numbered grid areas each having
a first predetermined size, wherein the M is an integer equal to or larger than 1;

subjecting the M-numbered grid areas each having the first predetermined
size to distortion rectifications, respectively;

wherein subjecting the M-numbered grid areas each having the first
predetermined size to distortion rectifications, respectively, includes:

identifying a central grid area of the M-numbered grid areas each having the
first predetermined size;

subjecting the central grid area to a first space transformation to obtain a
targeted grid area having a second predetermined size;

subjecting each of the M-numbered grid areas other than the central grid area
and having the first predetermined size to a second space transformation to obtain
(M-1)-numbered targeted grid areas each having the second predetermined size;

subjecting each of the M-numbered targeted grid areas to an interpolation
processing according to a change of size of the M-numbered grid areas each
having the first predetermined size, wherein a magnitude of the change of size is a
difference between the first predetermined size and the second predetermined size;

wherein identifying the distorted region and undistorted region of the wide-
angle photo comprises:

identifying a region of the wide-angle photo which has a distortion coefficient
larger than a preset threshold value as the distorted region;

identifying a region of the wide-angle photo which has a distortion coefficient
equal to or smaller than the preset threshold value as the undistorted region.

2. The method for distortion rectification as claimed in claim 1, wherein
subjecting the M-numbered grid areas each having the first predetermined size to
distortion rectifications, respectively, comprises:

mapping an image obtained after the distortion rectifications back to the wide-

angle photo at a corresponding position.
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3. The method for distortion rectification as claimed in claim 1, wherein
obtaining a targeted distorted region selected by a user, comprises:

when the targeted distorted region selected by the user includes the
undistorted region, a region of the targeted distorted region which is located at the
distorted region is identified as the targeted distorted region.

4. The method for distortion rectification as claimed in claim 1, wherein
the first space transformation is a linear space transformation or a nonlinear space
transformation.

5. The method for distortion rectification as claimed in claim 1, wherein
the interpolation processing comprises linear interpolation, dual linear
interpolation, quadratic interpolation or nonlinear interpolation.

6. A method for distortion rectification, comprising:

taking a wide-angle photo by a camera lens of a terminal;

identifying a distorted region and an undistorted region of the wide-angle
photo;

obtaining a targeted distorted region selected by a user;

dividing the targeted distorted region into M-numbered grid areas each having
a first predetermined size, wherein the M is an integer equal to or larger than 1;

subjecting the M-numbered grid areas each having the first predetermined
size to distortion rectifications, respectively.

7. The method for distortion rectification as claimed in claim 6, wherein
subjecting the M-numbered grid areas each having the first predetermined size to
distortion rectifications, respectively, comprises:

identifying a central grid area of the M-numbered grid areas each having the
first predetermined size;

subjecting the central grid area to a first space transformation to obtain a
targeted grid area having a second predetermined size;

subjecting each of the M-numbered grid areas other than the central grid area
and having the first predetermined size to a second space transformation to obtain
(M-1)-numbered targeted grid areas each having the second predetermined size;

subjecting each of the M-numbered targeted grid areas to an interpolation
processing according to a change of size of the M-numbered grid areas each
having the first predetermined size, wherein a magnitude of the change of size is a

difference between the first predetermined size and the second predetermined size.
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8. The method for distortion rectification as claimed in claim 6, wherein
identifying the distorted region and undistorted region of the wide-angle photo
comprises:

identifying a region of the wide-angle photo which has a distortion coefficient
larger than a preset threshold value as the distorted region;

identifying a region of the wide-angle photo which has a distortion coefficient
equal to or smaller than the preset threshold value as the undistorted region.

9. The method for distortion rectification as claimed in claim 6, wherein
subjecting the M-numbered grid areas each having the first predetermined size to
distortion rectifications, respectively, comprises:

mapping an image obtained after the distortion rectifications back to the
wide-angle photo at a corresponding position.

10. The method for distortion rectification as claimed in claim 6, wherein
obtaining a targeted distorted region selected by a user, comprises:

when the targeted distorted region selected by the user includes the
undistorted region, a region of the targeted distorted region which is located at the
distorted region is identified as the targeted distorted region.

11.  The method for distortion rectification as claimed in claim 6, wherein
the first space transformation is a linear space transformation or a nonlinear space
transformation.

12.  The method for distortion rectification as claimed in claim 6, wherein
the interpolation processing comprises linear interpolation, dual linear
interpolation, quadratic interpolation or nonlinear interpolation.

13. A terminal comprising:

a photo shooting unit for taking a wide-angle photo by using a camera lens of
the terminal;

a first identifying unit for identifying a distorted region and an undistorted
region of the wide-angle photo taken by the photo shooting unit;

an acquiring unit for obtaining a targeted distorted region selected by a user;

a dividing unit for dividing the targeted distorted region into M-numbered
grid areas each having a first predetermined size, wherein the M is an integer
larger than or equal to 1;

a correction unit for subjecting the M-numbered grid areas each having the

predetermined first size to distortion rectifications, respectively.
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14.  The terminal as claimed in claim 13, wherein the correction unit
comprises:

a second identifying unit for identifying a central grid area of the M-
numbered grid areas each having the first predetermined size;

a first transformation unit for subjecting the central grid area identified by the
second identifying unit to a first space transformation to obtain a targeted grid area
having a second predetermined size;

a second transformation unit for subjecting each of the M-numbered grid
areas other than the central grid area and having the first predetermined size to a
second space transformation to obtain (M-1)-numbered targeted grid areas each
having the second predetermined size;

an interpolation unit for subjecting each of the M-numbered targeted grid
areas to an interpolation processing according to a change of size of the M-
numbered grid areas each having the first predetermined size, wherein a magnitude
of the change the size is a difference between the first predetermined size and the
second predetermined size.

15.  The terminal as claimed in claim 13, wherein the first identifying unit
comprises:

a third identifying unit for identifying a region of the wide-angle photo which
has a distortion coefficient larger than a preset threshold value as the distorted
region; and

a fourth identifying unit for identifying a region of the wide-angle photo
which has a distortion coefficient equal to or smaller than a preset threshold value
as the undistorted region.

16.  The terminal as claimed in claim 13, wherein the terminal further
comprises:

a mapping unit for mapping an image obtained after the distortion
rectifications processed by the correction unit back to the wide-angle photo at a
corresponding position.

17.  The terminal as claimed in claim 13, wherein the acquiring unit is used
for:

identifying a region of the targeted distorted region located at the distorted
region of the wide-angle picture as the targeted distorted region when the targeted

distorted region selected by the user includes the undistorted region.
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18.  The terminal as claimed in claim 13, wherein the first space
transformation includes linear space transformation or nonlinear space
transformation.

19. The terminal as claimed in claim 13, wherein the interpolation
processing includes linear interpolation, dual linear interpolation, quadratic

interpolation or nonlinear interpolation.
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