wO 2014/101618 A1 I 0N OO OO A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

3 July 2014 (03.07.2014)

WIPOIPCT

(10) International Publication Number

WO 2014/101618 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72

International Patent Classification:

GO6F 9/44 (2006.01) G09G 5/02 (2006.01)
International Application Number:
PCT/CN2013/088021

International Filing Date:

28 November 2013 (28.11.2013)
Filing Language: English
Publication Language: English
Priority Data:
201210578691.4 27 December 2012 (27.12.2012) CN

Applicant: TENCENT TECHNOLOGY (SHENZHEN)
COMPANY LIMITED [CN/CN]; Room 403, East Block
2, SEG Park, Zhenxing Road, Futian District, Shenzhen,
Guangdong 518000 (CN).

Inventor: ZHANG, Chonghua; Room 403, East Block 2,
SEG Park, Zhenxing Road, Futian District, Shenzhen,
Guangdong 518000 (CN).

(84)

(8D

(74) Agent: BELJING SAN GAO YONG XIN INTELLEC-

TUAL PROPERTY AGENCY CO., LTD; A-1-102, He
Jing Yuan, Ji Men Li, Xueyuan Road, Haidian, Beijing
100088 (CN).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™M,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

[Continued on next page]

(54) Title: METHOD AND DEVICE FOR PROCESSING IMAGE DATA

— 101
Receive user input for switching to a new skin for the display '
environment on the device, the new skin being of a gradient color type

A
In response to the user input, sending a skin changing request to a server, /

the skin changing request identifying the new skin and the type of the
new skin

A 4

;103
Receive the new skin from the server in an abstracted form, the abstracted /

form comprising one or more gradient color ranges in lieu of an image of *
the new skin

\J
— 104
Generate a displayed region of the new skin based on the one or more  /
gradient color ranges

Fig. 1

(57) Abstract: A method and device for processing image
data are provided. The method and the device are used for
applying a new skin to a display environment. The device
has one or more processors, a memory and a display. The
method includes the following steps: receiving user input for
switching to the new skin for the display environment on the
device, the new skin being of a gradient color type (101); in
response to the user input, sending a skin changing request
to a server, wherein the skin changing request identitying
the new skin and the type of the new skin (102); receiving
the new skin from the server in an abstracted form, the ab-
stracted form comprising one or more gradient color ranges
in lieu of the new skin (103); and generating a displayed re-
gion of the new skin based on the one or more gradient col-
or ranges (104).



WO 2014/101618 A1 WK 00N A0 A0 AR

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, Published:
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

—  with international search report (Art. 21(3))



WO 2014/101618 PCT/CN2013/088021

Method and Device for Processing Image Data
RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application Serial No.
CN201210578691.4, entitled “Method and Device for Processing Image Data”, filed

December 27, 2012, the entirety of which is incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to the communication technical field, especially

relates to a method and device for processing image data.

BACKGROUND OF THE INVENTION

[0003] In many of the current mobile phone applications, the user interface display
effect is provided with a skin changing function to allow users to select various visual effects

for the user interface.

[0004] In the conventional technology, display of a user interface element, especially
the display of image elements generally adopts the method of loading an image source from
the locally stored skin pack, and drawing the image on the screen with script or plug-in

controls.

[0005] However, in the conventional technology, when the image drawing requires
more sources, some of the big background pictures with simple gradient color will increase
the size of document pack in general, which will increase the loading burden of the users of
mobile phone, influencing the speed of loading sources of the program, and increasing the

memory consumption consequently.

SUMMARY

[0006] In order to address the problems in the prior art, the embodiments of the
present invention provide a method and device for applying a gradient color skin to a display

environment with reduced burden on the network transmission and computing resources.

[0007] In one aspect, the method for applying a new skin to a display environment

includes: at a device having one or more processors, memory, and a display: receiving user
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input for switching to a new skin for the display environment on the device, the new skin
being of a gradient color type; in response to the user input, sending a skin changing request
to a server, the skin changing request identifying the new skin and the type of the new skin;
receiving the new skin from the server in an abstracted form, the abstracted form comprising
one or more gradient color ranges in lieu of an image of the new skin; and generating a

displayed region of the new skin based on the one or more gradient color ranges.

[0008] In some embodiments, a device includes one or more processors and memory
storing instructions, the instructions, when executed by the one or more processors, cause the
processors to perform the operations of the methods described herein. In some embodiments,
a non-transitory computer readable storage medium storing instructions, which, when

executed by a device with one or more processors, cause the device to perform the operations

of the methods described herein.

[0009] Various advantages of the present invention would be apparent in light of the

descriptions below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] In order to explain the embodiment of the present invention more clearly, the
description will be introduced with the following drawings. The drawings in the following
description illustrate only some embodiments of the present invention. For persons of
ordinary skills in the art, they can also obtain other embodiments according to these drawings

without any creative efforts.

[0011] Fig. 1 is the schematic diagram of a method for applying a new skin to a

display environment in accordance with some embodiments,

[0012] Fig. 2 is the schematic diagram of a method for processing image data in

accordance with some embodiments;

[0013] Fig. 3 is the schematic diagram of the device for processing image data in

accordance with some embodiments;

[0014] Fig. 4 is the schematic diagram of the device for processing image data in

accordance with some embodiments;
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[0015] Fig. 5 is a block diagram illustrating a system for applying a new skin to a

display environment in accordance with some embodiments.

[0016] Like reference numerals refer to corresponding parts throughout the several

views of the drawings.

DESCRIPTION OF EMBODIMENTS

[0017] Reference will now be made to details of particular embodiments, examples of
which are illustrated in the accompanying drawings. In the following detailed description,
numerous specific details are set forth in order to provide a thorough understanding of the
subject matter presented herein. But it will be apparent to one skilled in the art that the
subject matter may be practiced without these specific details. In other instances, well-
known methods, procedures, components, and circuits have not been described in detail so as

not to unnecessarily obscure aspects of the embodiments.

[0018] The embodiment of the present invention provides a method and device for
processing image data, which can be used to decrease the downloading burden of the users of
mobile phone, advance the speed of loading sources of the program and reduce the memory

consumption.

[0019] The method for processing image data of the embodiment of the present
invention is based on the method for processing image data of client device, for convenience
of description, take the mobile phone terminal as an example of client device, but it does not

limit to mobile phone terminal.

[0020] In Fig.1, an exemplary method of processing image data (e.g., applying a new

skin to a display environment) in accordance with some embodiments.

[0021] As shown in Fig. 1, a device (e.g., a client device) having one or more
processors, memory, and a display, receives (101) user input for switching to a new skin for
the display environment on the device, the new skin being of a gradient color type. In some
embodiments, in response to the user input, the client device sends (102) a skin changing
request to a server, the skin changing request identifying the new skin and the type of the new

skin. For example, in some embodiments, when the user selects a new skin for a display
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environment using a skin selection interface of the device, the device determines whether the
new skin is of the gradient color type. In general, a new skin of the gradient color type have
gradually changing color attributes along one or more predetermined directions (e.g., the
vertical direction, the horizontal direction, one or more diagonal directions, radiating from a
center point or central axis along particular directions, etc.). In some embodiments, the color
attribute includes one or more of a color saturation value, a brightness value, an RGB value, a
beta value, etc. In some embodiments, the respective color attribute value for each pixel of a
skin of the gradient color type can be generated in accordance with a smooth function (e.g., a
linear function, or a quadratic function, etc.) with the pixel position as variables. In some
embodiments, the client device is a mobile device such as a mobile telephone, a cellular
phone, a tablet device, personal digital assistant (PDA), a desktop computer, etc., that

connects with a server to obtain the selected new skin.

[0022] In some embodiments, in accordance with a determination that the new skin is
of the gradient color type, the device generates a skin changing request for the gradient color
type, where the skin changing request for the gradient color type includes an indicator that
causes the server to provide the abstract form of the new skin in lieu of the image of the new
skin. In some embodiments, the indicator is a flag bit that is set to 1 in the skin changing
request if the selected new skin is a gradient color skin, and set to O in the skin changing
request if the selected new skin is not a gradient color skin. In some embodiments, the server
already possesses the respective skin type (e.g., gradient color skin and other types of skin)
for each skin it offers. In some embodiments, the indicator merely indicates to the server that
the client device prefers the new skin to be provided in an abstract form in lieu of the whole

image, if the skin type of the new skin is the gradient color type.

[0023] For example, in some embodiments, the client device detects that the user has
selected a thumbnail of a new skin presented in a skin changing user interface, the client
device generates a skin changing request to download the selected skin from a server. If the
user has selected a non-gradient color skin, the client device requests and downloads the
whole skin as a single image. If, however, the client device determines that the user has
selected a gradient color skin, the client device requests and downloads an abstracted form of
the selected skin (e.g., by setting the indicator to 1), rather than downloading the whole image.

In some embodiments, the abstracted form of the selected skin is smaller in size than the
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whole skin image. In some embodiments, the abstracted form of the selected skin includes
instructions or a formula for determining the pixel color attribute of the selected skin for each
pixel. In some embodiments, the abstracted form of the selected skin includes a color
attribute range for the skin. For example, the abstracted form of the selected skin optionally
includes a maximum RGB value and a minimum RGB value and a direction along which the
RGB value will gradually change. The abstracted form of the selected skin allows the client

device to be able to generate the whole skin locally, thus reducing network transmission size.

[0024] In some embodiments, the client device may be connected to a network via a
WiFi connection (e.g., as opposed to a cellular network data connection, or network roaming
connection), and the transmission size of the new skin may not be subject to any constraints.
Therefore, in some embodiments, even if the selected new skin type is of the gradient color
type, the client device optionally chooses to request and download the new skin as an image.
As a result, the data processing burden on the client device (e.g., for generating the new skin
image from the abstract form). In some embodiments, the client device determines whether a
current type of network connection available to the device is a restricted usage connection
(e.g., a connection that requires cellular data usage, or roaming charge, etc.), wherein
generating the skin changing request for the gradient color type is further in accordance with

a determination that the current type of network connection is a restricted usage connection.

[0025] In some embodiments, loading the entire skin image into memory and then
applying the entire image to the display environment uses up a lot of memory. In some
embodiments, the client device optionally chooses to download the gradient color skin in its
abstract form, and calculates and applies each pixel of the new skin to the display
environment based on the abstract form. In some embodiments, the calculation and
application of the new skin is performed by the low level drawing functions, and does not
require loading the entire image of the new skin into memory. In some embodiments, the
client device determines whether current available memory size on the device is below a
predetermined minimum value, wherein generating the skin changing request for the gradient
color type is further in accordance with a determination that the current available memory

size on the device is below the predetermined minimum value.
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[0026] As shown in Fig. 1, the client device receives (103) the new skin from the
server in the abstracted form, the abstracted form comprising one or more gradient color
ranges in lieu of an image of the new skin. In some embodiments, the client device generates
(104) a displayed region of the new skin based on the one or more gradient color ranges. For
example, in some embodiments, the abstracted form of the new skin includes a maximum
gradient color value and a minimum gradient color value along a respective gradient axis.
When generating the displayed region of the new skin based on the one or more gradient
color ranges, the client device determines a display area on the display for applying the new
skin, and generates a respective color value for each pixel in the display area in accordance
with the one or more gradient color ranges and a size of the display area. For example, if the
gradient color skin has an RGB value range from (RGB value 1 to RGB value 2) in the
vertical direction, the client device calculates the RGB value for each pixel according to its

position along the vertical direction.

[0027] In some embodiments, when generating the displayed region of the new skin
based on the one or more gradient color ranges, the client device determines one or more
portions of the display on which the new skin will be visible to a user; and generates a
respective color value for each pixel in each of the one or more portions in accordance with
the one or more gradient color ranges, and respective size and location of the portion. For
example, in some embodiments, the client device does not load and apply the new skin to the
display environment as a whole image. Instead, the client device employs the low level
drawing capabilities of the client device operating system, to determine the pixel value of
each pixel where the new skin will be visible to the user. For example, if the new skin is to
be applied to the desktop of the client device, and there are a number of icons on the desktop
obscuring portions of the desktop, the client device determines the portions of the desktop
that are visible to the user, and applies the new skin to the visible portions by calculating the
pixel values of these portions and applying the pixel values using the basic drawing functions

of the client device operating system.

[0028] Fig. 2 illustrate an embodiment of the method for processing image data (e.g.,

applying a new skin) in accordance with some embodiments.
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[0029] Step 201, the client device receives a skin changing command from a user,
where the mentioned skin changing command is used for indicating that the client device is to

replace the current background with a gradient color background.

[0030] In some embodiments, the current background can be a gradient color
background or a solid color background, and the changed background can also be a gradient
color background or a solid color background. Since the realization mode of replacing a solid
color background with another solid color background is simple, the following description

uses the gradient color background as an example.

[0031] Step 202, the client device determines the display area of the mentioned
gradient color background on the screen of the mentioned client device, and the starting and

ending RGB values of the mentioned gradient color background.

[0032] In some embodiments, the client device detects the size of the current
application interface to determine the display area of the gradient color background of the

current application interface on the screen of the mentioned client device.

[0033] The RGB (red, green, blue) color model is a color standard used in the
technology community, which obtains many kinds of colors by changing the three color
channels of red (R), green (G) and blue (B) and overlaying the values in the three different
channels. The RGB model used in the RGB color mode allocates an intensity level within a
scope of 0 - 255 to each RGB component of each pixel in the background image. An RGB
image can use only three color channels and mix them using different proportions to

reproducel6777216 different colors on the screen.

[0034] The client device determines the starting and the ending RGB values of the

color gradation of the new background.

[0035] Step 203, the client device calculates, according to the mentioned display area
and the starting RGB value and the ending RGB value of the mentioned gradient color
background, the RGB values of the background color for the screen area that is to be drawn

with the gradient color background.
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[0036] In some embodiments, the client device calculates, according to the size of the
mentioned display area and the starting RGB value and the ending RGB value of the
mentioned gradient color background, the RGB value of the background color of the screen

area to be drawn with the gradient color background.

[0037] Step 204, according to the RGB values obtained by the calculation, the client
device draws the mentioned gradient background colors on the mentioned screen to display

the mentioned gradient color background.

[0038] In some embodiments, the client device draws the colors of the mentioned
gradient color background on the mentioned screen to display the mentioned gradient color

background on the screen, and the skin changing operation is completed.

[0039] In some embodiments, the client device determines the display area of the
gradient color background to be changed to on the screen by the user, determines the starting
RGB value and the ending RGB value of the mentioned gradient background colors, and
calculates according to the mentioned display area and the starting RGB value and the ending
RGB value of the mentioned gradient background colors to obtain the RGB values of the
mentioned gradient background colors. After that, the client device draws the colors of the
mentioned gradient color background on the mentioned screen according to the RGB values
obtained by calculation to display the mentioned gradient color background. Because only
the RGB values are changed during the changing of the skin, local image sources are not used,
this can decrease the downloading burden of the user of client device, advance the speed of

loading resources of the program, and reduce memory usage.

[0040] Step 204 is used in some embodiments. Fig. 2 illustrates another embodiment

of the method for processing image data which include steps 201-203, and another step 205.

[0041] Step 201, the client device receives a skin changing command from a user,
where the mentioned skin changing command is used for indicating that the client device is to

replace the current background with a gradient color background.

[0042] In some embodiments, the current background can be a gradient color
background or a solid color background, and the changed background can also be a gradient

color background or a solid color background. Since the realization mode of replacing a solid
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color background with another solid color background is simple, the following description

uses the gradient color background as an example.

[0043] Step 202, the client device determines the display area of the mentioned
gradient color background on the screen of the mentioned client device, and the starting and

ending RGB values of the mentioned gradient color background.

[0044] In some embodiments, the client device detects the size of the current
application interface to determine the display area of the gradient color background of the

current application interface on the screen of the mentioned client device.

[0045] The RGB (red, green, blue) color model is a color standard used in the
technology community, which obtains many kinds of colors by changing the three color
channels of red (R), green (G) and blue (B) and overlaying the values in the three different
channels. The RGB model used in the RGB color mode allocates an intensity level within a
scope of 0 - 255 to each RGB component of each pixel in the background image. An RGB
image can use only three color channels and mix them using different proportions to

reproducel6777216 different colors on the screen.

[0046] The client device determines the starting and the ending RGB values of the

color gradation of the new background.

[0047] Step 203, the client device calculates, according to the mentioned display area
and the starting RGB value and the ending RGB value of the mentioned gradient color
background, the RGB values of the background color for the screen area that is to be drawn

with the gradient color background.

[0048] In some embodiments, the client device calculates, according to the size of the
mentioned display area and the starting RGB value and the ending RGB value of the
mentioned gradient color background, the RGB value of the background color of the screen
area to be drawn with the gradient color background. In some embodiments, the client device
obtains the RGB values by calculating for the background colors of the screen area needing
to be drawn and arrange them according to pixel lines or pixel rows, and then taking these
RGB values as the drawing parameters of the bottom layer interface (e.g., the basic drawing

functions) of the operating system.
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[0049] For example, if the display area of the gradient color background is 30*20

pixels, i.e., 30 rows and 20 lines of pixels.

[0050] In a first example scenario: if the color background is a single solid color, that
is, the given starting and ending RGB values are the same, then, the obtained RGB values by

calculation are the same in the whole area required to be drawn.

[0051] In a second example scenario, if the color background is a color gradient
displayed vertically according to the rows, then, the obtained RGB values are 30 rows of
RGB values, each row having a respective color between the starting and the ending RGB

values.

[0052] In a third example scenario, if the color background is a color gradient
displayed horizontally according to the lines, then, the obtained RGB values are 20 lines of
RGB values, each line having a respective color between the starting and the ending RGB

values.

[0053] Other example color gradient having more than one axis along which the RGB
values change gradually are possible. In addition, directions of the axis can be other than just
vertical or horizontal. In some embodiments, the color background can have more than one

sections (e.g., four quadrants) and each section has its own color gradient specifications (e.g.,

RGB value ranges, and directions of gradients, etc.).

[0054] Step 205, in according to the RGB values obtained by calculation, the client
device uses the operating system’s bottom layer drawing capabilities to draw the mentioned
gradient background colors on the mentioned screen to display the mentioned gradient color

background.

[0055] According to the calculated RGB values of the background colors of the
screen area to be drawn, the client device uses the system’s bottom layer drawing mode to
draw the mentioned gradient background colors on the mentioned screen to display the
mentioned gradient color background on the screen, and the skin changing operating is

completed.

10
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[0056] In general, the bottom layer drawing modes may be different according to the
different device types. The device producers often provide various kinds of interfaces for
drawing directly on the screen or the buffer area of screen. In some embodiments, the
parameters of these interfaces may include the color value of a certain pixel point, color
values of the pixel points of a whole row or a whole line, or even the original image data of
the whole background image. In some embodiments, the system’s bottom layer drawing
mode used by the present invention calls the RGB values needed by the bottom layer
interface as parameters, the RGB values to be drawn is obtained by calculation instead of by
decompression after loading the local picture into memory, which omits the image loading

process from the skin changing operation.

[0057] In some embodiments, the client device determines the display area of the
gradient color background to be changed to on the screen by the user, determines the starting
RGB value and the ending RGB value of the mentioned gradient background colors, and
calculates according to the mentioned display area and the starting RGB value and the ending
RGB value of the mentioned gradient background colors to obtain the RGB values of the
mentioned gradient background colors line by line and/or row by row. After that, the client
device draws the colors of the mentioned gradient color background on the mentioned screen
according to the RGB values obtained by calculation using the system’s bottom layer
drawing capabilities to display the mentioned gradient color background. Because only the
RGB values are changed during the changing of the skin, local image sources are not used,
this can decrease the downloading burden of the user of client device, advance the speed of

loading resources of the program, and reduce memory usage.

[0058] Fig. 3 illustrates an embodiment of the client device for processing image data

(e.g., applying a new skin to a display environment). The device includes:

[0059] Receiver unit 301, configured to receive the skin changing command of users,
the mentioned skin changing command is used for indicating that the client device is to

replace the current background with a gradient color background.

[0060] Determination units 302, configure to determine the display area of the

mentioned gradient color background on the screen of the mentioned client device.

11
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[0061] Mentioned determination unit 302, also configure to determine the starting

RGB value and ending RGB value of the mentioned gradient background color;

[0062] Calculation unit 303, configured to calculate according to the mentioned
display area and the starting RGB value and the ending RGB value of the mentioned gradient

color background to obtain the RGB values of the mentioned gradient color background.

[0063] Drawing unit 304, configured to draw the colors of the mentioned gradient
color background on the mentioned screen to display the mentioned gradient color

background according to the RGB values obtained by calculation.

[0064] More details of the client device are described in other parts of this disclosure,

e.g., in Figs. 1-2, and 4-5, and accompanying descriptions.

[0065] In the embodiment of the present invention, according to the skin changing
command of users, the determination unit 302 determines the display area of the gradient
color background the user wishes to switch to on the screen, and determines the starting RGB
value and the ending RGB value of the mentioned gradient color background color. The
calculation unit 303 calculates according to the mentioned display area and the starting RGB
value and the ending RGB value of the mentioned gradient color background to obtain the
RGB values of the mentioned gradient color background row by row and/or line by line.
After that, the drawing unit 304 draws the colors of the mentioned gradient color background
on the mentioned screen according to the RGB values obtained by calculation to display the
mentioned gradient color background. Because only the RGB values are changed during the
skin changing operation, local picture sources are not used, decreasing the downloading
burden of the user of client device, advancing the speed of loading resources of the program

and reducing memory usage.

[0066] Fig. 4 illustrates another embodiment of the device for processing image data

(e.g., applying a new skin to a display environment). The device includes:

[0067] Receiver unit 401, configured to receive the skin changing command of a user,
the mentioned skin changing command is used for indicating that the client device is to

replace the current background with a gradient color background.

12
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[0068] Determination units 402, configure to determine the display area of the

mentioned gradient color background on the screen of the mentioned client device.

[0069] Mentioned determination unit 402, also configure to determine the starting

RGB value and the ending RGB value of the mentioned gradient color background.

[0070] Calculation unit 403, configured to calculate according to the mentioned
display area and the starting RGB value and the ending RGB value of the mentioned gradient
color background to obtain the RGB values of the mentioned gradient color background line

by line or row by row.

[0071] Drawing unit 404, configured to draw the mentioned gradient color
background on the mentioned screen to display the mentioned gradient color background

according to the RGB values obtained by calculation.

[0072] Further, mentioned calculation unit 403 is also configured to calculate by the
mode of color gradation line by line or row by row according to the mentioned display area
and the starting RGB value and the ending RGB value of the mentioned gradient color

background to obtain the RGB values of the mentioned gradient color background.

[0073] Further, the mentioned drawing unit 404 is also configured to draw the
mentioned gradient color background on the mentioned screen to display the mentioned
gradient color background with the system’s bottom layer drawing capabilities according to

the RGB values obtained by calculation.

[0074] More details of the client device are described in other parts of this disclosure,

e.g., in Figs. 1-3 and 5 and accompanying descriptions.

[0075] In the embodiment of the present invention, according to the skin changing
command of the user, the determination unit 402 determines the display area of the gradient
color background the user wishes to use on the screen, and determines the starting RGB value
and the ending RGB value of the mentioned gradient color background. The calculation unit
403 calculates according to the mentioned display area and the starting RGB value and the
ending RGB value of the mentioned gradient color background, calculates by the mode of

color gradation line by line or row by row to obtain the RGB values of the mentioned

13
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gradient color background. After that, the drawing unit 404 uses the system’s bottom layer
drawing capabilities to draws the colors of the mentioned gradient color background on the
mentioned screen according to the RGB values obtained by calculation to display the
mentioned gradient color background. Because only the RGC values are changed during the
skin changing operation, the local picture sources are not used, decreasing the downloading
burden of the user of client device, advancing the speed of loading resources of the program

and reducing memory usage.

[0076] Fig. 5 is a block diagram illustrating a representative client device 500
associated with a user in accordance with some embodiments. The client device 500
performs the methods described herein in accordance with various embodiments of the
present invention. Client device 500 includes one or more processing units (CPUs) 502, one
or more network interfaces 504, memory 506, and one or more communication buses 508 for

interconnecting these components (sometimes called a chipset).

[0077] Client device 500 also includes a user interface 510. User interface 510
includes one or more output devices 512 that enable presentation of media content, including
one or more speakers and/or one or more visual displays. User interface 510 also includes one
or more input devices 514, including user interface components that facilitate user input such
as a keyboard, a mouse, a voice-command input unit or microphone, a touch-screen display, a
touch-sensitive input pad, a gesture capturing camera, or other input buttons or controls.
Furthermore, some client devices 500 use a microphone and voice recognition or a camera

and gesture recognition to supplement or replace the keyboard.

[0078] Memory 506 includes high-speed random access memory, such as DRAM,
SRAM, DDR RAM, or other random access solid state memory devices; and, optionally,
includes non-volatile memory, such as one or more magnetic disk storage devices, optical
disk storage devices, flash memory devices, or other non-volatile solid state storage devices.
Memory 806, optionally, includes one or more storage devices remotely located from CPU(s)
802. Memory 806, or alternately the non-volatile memory device(s) within memory 806,
includes a non-transitory computer readable storage medium. In some implementations,
memory 806, or the non-transitory computer readable storage medium of memory 806, stores

the following programs, modules, and data structures, or a subset or superset thereof:
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. an operating system 516 including procedures for handling various basic
system services and for performing hardware dependent tasks. As described in this
specification, the operating system includes the bottom layer drawing capabilities (e.g.,

drawing the pixels based on pixel values on the screen);

. a network communication module 518 for connecting client device 500 to
other computing devices (e.g., a server system providing the new skins or the abstract form
thereof) connected to one or more networks via one or more network interfaces 504 (wired or

wireless);

. a presentation module 520 for enabling presentation of information (e.g., a
user interface for a web page or an application program, a game, audio and/or video content,
text, etc.) at client device 500 via one or more output devices 512 (e.g., displays, speakers,

etc.) associated with user interface 510; and

. an input processing module 522 for detecting one or more user inputs or
interactions from one of the one or more input devices 514 and interpreting the detected input

or interaction.

[0079] In some embodiments, memory 506 also includes a client-side module 524 for
performing image data processing as described in this disclosure. Client-side module 524

includes, but is not limited to:

. input receiving module 526 for receiving the user input for switching to a new

skin for the display environment;

. determining module 528 for determining whether the new skin is of the
gradient color type. The determining module 528 optionally also determines whether a
current type of network connection available to the device is a restricted usage connection,
and/or whether current available memory size on the device is below a predetermined

minimum value;

. request generating module 530 for generating the skin changing request for the
gradient color type in accordance with a determination that the new skin is of the gradient

color type, where the skin changing request for the gradient color type includes an indicator
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that causes the server to provide the abstract form of the new skin in lieu of the image of the
new skin. In some embodiments, the skin changing request is generated further in
accordance with a determination that the current type of network connection is a restricted
usage connection and/or a determination that the current available memory size on the device

is below the predetermined minimum value;

. skin receiving module 532 for the new skin from the server in an abstracted
form, the abstracted form comprising one or more gradient color ranges in lieu of an image of

the new skin; and

. skin generating module 534 for generating a displayed region of the new skin
based on the one or more gradient color ranges. In some embodiments, the skin generation
module 534 determines a display area on the display for applying the new skin, and generates
a respective color value for each pixel in the display area in accordance with the one or more
gradient color ranges and a size of the display area. In some embodiments, the skin
generation module 534 determines one or more portions of the display on which the new skin
will be visible to a user, and generates a respective color value for each pixel in each of the
one or more portions in accordance with the one or more gradient color ranges, and

respective size and location of the portion.

[0080] Each of the above identified elements may be stored in one or more of the
previously mentioned memory devices, and corresponds to a set of instructions for
performing a function described above. The above identified modules or programs (i.e., sets
of instructions) need not be implemented as separate software programs, procedures, modules
or data structures, and thus various subsets of these modules may be combined or otherwise
re-arranged in various implementations. In some implementations, memory 506, optionally,
stores a subset of the modules and data structures identified above. Furthermore, memory 506,
optionally, stores additional modules and data structures not described above. Each of the
above identified elements may be stored in one or more of the previously mentioned memory
devices, and corresponds to a set of instructions for performing a function described above.
The above identified modules or programs (i.e., sets of instructions) need not be implemented
as separate software programs, procedures, or modules, and thus various subsets of these

modules may be combined or otherwise re-arranged in various implementations.
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[0081] While particular embodiments are described above, it will be understood it is
not intended to limit the invention to these particular embodiments. On the contrary, the
invention includes alternatives, modifications and equivalents that are within the spirit and
scope of the appended claims. Numerous specific details are set forth in order to provide a
thorough understanding of the subject matter presented herein. But it will be apparent to one
of ordinary skill in the art that the subject matter may be practiced without these specific
details. In other instances, well-known methods, procedures, components, and circuits have

not been described in detail so as not to unnecessarily obscure aspects of the embodiments.

[0082] Although some of the various drawings illustrate a number of logical stages in
a particular order, stages that are not order dependent may be reordered and other stages may
be combined or broken out. While some reordering or other groupings are specifically
mentioned, others will be obvious to those of ordinary skill in the art and so do not present an
exhaustive list of alternatives. Moreover, it should be recognized that the stages could be

implemented in hardware, firmware, software or any combination thereof.
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What is claimed is:

1. A method of applying a new skin to a display environment, comprising:
at a device having one or more processors, memory, and a display:

receiving user input for switching to a new skin for the display environment on the
device, the new skin being of a gradient color type;

in response to the user input, sending a skin changing request to a server, the skin
changing request identifying the new skin and the type of the new skin;

receiving the new skin from the server in an abstracted form, the abstracted form
comprising one or more gradient color ranges in lieu of an image of the new skin; and

generating a displayed region of the new skin based on the one or more gradient color

ranges.

2. The method of claim 1, further comprising:

determining whether the new skin is of the gradient color type; and

in accordance with a determination that the new skin is of the gradient color type,
generating the skin changing request for the gradient color type, wherein the skin changing
request for the gradient color type includes an indicator that causes the server to provide the

abstract form of the new skin in lieu of the image of the new skin.

3. The method of claim 2, further comprising:

determining whether a current type of network connection available to the device is a
restricted usage connection, wherein generating the skin changing request for the gradient
color type is further in accordance with a determination that the current type of network

connection is a restricted usage connection.

4. The method of claim 2 or 3, further comprising:

determining whether current available memory size on the device is below a
predetermined minimum value, wherein generating the skin changing request for the gradient
color type is further in accordance with a determination that the current available memory

size on the device is below the predetermined minimum value.

5. The method of claim 1, wherein the abstracted form of the new skin includes a maximum

gradient color value and a minimum gradient color value along a respective gradient axis.

18



WO 2014/101618 PCT/CN2013/088021

6. The method of claim 1, wherein generating the displayed region of the new skin based on
the one or more gradient color ranges further comprises:

determining a display area on the display for applying the new skin; and

generating a respective color value for each pixel in the display area in accordance

with the one or more gradient color ranges and a size of the display area.

7. The method of claim 1, wherein generating the displayed region of the new skin based on
the one or more gradient color ranges further comprises:

determining one or more portions of the display on which the new skin will be visible
to a user; and

generating a respective color value for each pixel in each of the one or more portions
in accordance with the one or more gradient color ranges, and respective size and location of

the portion.

8. A system for applying a new skin to a display environment, comprising:
one or more processors;
a display; and
memory having instructions stored thereon, the instructions, when executed by the one or
more processors, cause the processors to perform operations comprising:
receiving user input for switching to a new skin for the display environment on the
device, the new skin being of a gradient color type;
in response to the user input, sending a skin changing request to a server, the skin
changing request identifying the new skin and the type of the new skin;
receiving the new skin from the server in an abstracted form, the abstracted form
comprising one or more gradient color ranges in lieu of an image of the new skin; and
generating a displayed region of the new skin based on the one or more gradient color

ranges.

9. The system of claim 8, wherein the operations further comprise:
determining whether the new skin is of the gradient color type; and
in accordance with a determination that the new skin is of the gradient color type,

generating the skin changing request for the gradient color type, wherein the skin changing
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request for the gradient color type includes an indicator that causes the server to provide the

abstract form of the new skin in lieu of the image of the new skin.

10. The system of claim 9, wherein the operations further comprise:

determining whether a current type of network connection available to the device is a
restricted usage connection, wherein generating the skin changing request for the gradient
color type is further in accordance with a determination that the current type of network

connection is a restricted usage connection.

11. The system of claim 9 or 10, wherein the operations further comprise:

determining whether current available memory size on the device is below a
predetermined minimum value, wherein generating the skin changing request for the gradient
color type is further in accordance with a determination that the current available memory

size on the device is below the predetermined minimum value.

12. The system of claim 8, wherein the abstracted form of the new skin includes a maximum

gradient color value and a minimum gradient color value along a respective gradient axis.

13. The system of claim 8, wherein generating the displayed region of the new skin based on
the one or more gradient color ranges further comprises:

determining a display area on the display for applying the new skin; and

generating a respective color value for each pixel in the display area in accordance

with the one or more gradient color ranges and a size of the display area.

14. The system of claim 8, wherein generating the displayed region of the new skin based on
the one or more gradient color ranges further comprises:

determining one or more portions of the display on which the new skin will be visible
to a user; and

generating a respective color value for each pixel in each of the one or more portions
in accordance with the one or more gradient color ranges, and respective size and location of

the portion.

15. A non-transitory computer-readable medium for applying a new skin to a display

environment, the computer-readable medium having instructions stored thereon, the
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instructions, when executed by one or more processors, cause the processors to perform
operations comprising:

receiving user input for switching to a new skin for the display environment on the
device, the new skin being of a gradient color type;

in response to the user input, sending a skin changing request to a server, the skin
changing request identifying the new skin and the type of the new skin;

receiving the new skin from the server in an abstracted form, the abstracted form
comprising one or more gradient color ranges in lieu of an image of the new skin; and

generating a displayed region of the new skin based on the one or more gradient color

ranges.

16. The computer-readable medium of claim 15, wherein the operations further comprise:
determining whether the new skin is of the gradient color type; and
in accordance with a determination that the new skin is of the gradient color type,
generating the skin changing request for the gradient color type, wherein the skin changing
request for the gradient color type includes an indicator that causes the server to provide the

abstract form of the new skin in lieu of the image of the new skin.

17. The computer-readable medium of claim 16, wherein the operations further comprise:
determining whether a current type of network connection available to the device is a

restricted usage connection, wherein generating the skin changing request for the gradient

color type is further in accordance with a determination that the current type of network

connection is a restricted usage connection.

18. The computer-readable medium of claim 16 or 17, wherein the operations further
comprise:

determining whether current available memory size on the device is below a
predetermined minimum value, wherein generating the skin changing request for the gradient
color type is further in accordance with a determination that the current available memory

size on the device is below the predetermined minimum value.

19. The system of claim 15, wherein the abstracted form of the new skin includes a maximum

gradient color value and a minimum gradient color value along a respective gradient axis.
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20. The system of claim 15, wherein generating the displayed region of the new skin based on
the one or more gradient color ranges further comprises:

determining a display area on the display for applying the new skin; and

generating a respective color value for each pixel in the display area in accordance

with the one or more gradient color ranges and a size of the display area.
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