Specification
Method and appar atusfor generating a synthesized picture

The present application claims the priority to &se Patent Application No.
201510144685.1, filed on March 30, 2015 and euititMethod and apparatus for generating
a synthesized picture”, which is hereby incorpatdig reference in its entirety.
Technical field

The present application relates to the technicald fiof image processing, and in
particular to a method and apparatus for generatisygnthesized picture.
Background art

Internet-based promotion activities are often ie form of presenting or diffusing
pictures on web pages and social media platforisays using the same picture may easily
lead to user’s psychological fatigue, and in ortterachieve a better effect, the pictures
presented need to be changed frequently.

The pictures used for promotion activities are Ugymctures generated by synthesizing
a background image and foreground elements. Irptioe art, a single template method is
usually used to synthesize a background image @eground elements into one picture, i.e.
drawing the foreground elements on a fixed backgiomage at fixed positions. Changing
the picture requires the art designer to regenerédéenplate, or modify the background image,
or modify the foreground elements, which consumésng time and has a low efficiency,
and hardly satisfies the requirement of generasingrge number of synthesized pictures
within a short time in some promotion activities.
Summary of theinvention

In view of this, the present application providemathod for generating a synthesized
picture, comprising:

determining, based on a background picture seacldsound image of the synthesized



picture;

dividing sub-regions for foreground elements onlihekground image, each sub-region
being used for displaying at least one foregrouathent;

determining, within a sub-region, a display shapeaoforeground element of the
sub-region; and

drawing, according to the display shape, the cpmeding foreground element within
the sub-region.

The present application further provides an appardor generating a synthesized
picture, comprising:

a background image determination unit, configureddtermine, based on a background
picture set, a background image of the synthegasdre;

a sub-region dividing unit, configured to dividebstegions for foreground elements on
the background image, each sub-region being usedi$¢playing at least one foreground
element;

a display shape determination unit, configured é&exnine, within a sub-region, a
display shape of a foreground element of the sgimne and

a foreground element drawing unit, configured tawgraccording to the display shape,
the corresponding foreground element within therggon.

It can be seen from the above technical solutiam itththe embodiments of the present
application, by selecting a background image, aynhdhically generating sub-regions and
display shapes of foreground elements, a large rumbsynthesized pictures, which have
variable background images, variable region layaut$ variable foreground element display
shapes, can be generated automatically within & shwe, which improves the efficiency of
generating synthesized pictures.

Brief description of the accompanying drawings



Fig. 1 is a flow chart of a method for generatingyathesized picture in an embodiment
of the present application;

Fig. 2 is a sub-region layout diagram in one exangblthe present application;

Fig. 3 is another sub-region layout diagram in example of the present application;

Fig. 4 is a schematic diagram of a display shapa té@xt line in one example of the
present application;

Fig. 5 is a schematic diagram of a display shape fofeground image in one example
of the present application;

Fig. 6 is a hardware structure diagram of a comgutilevice which applies an
embodiment of the present application; and

Fig. 7 is a logical structure diagram of an appadbr generating a synthesized picture
in an embodiment of the present application.
Detailed description

The embodiments of the present application proosevel method for generating a
synthesized picture, in which an automatically geghbackground image, and automatically
changed foreground element layouts and positiorsagplied to generate a synthesized
picture, and a large number of different synthabigietures can be generated within a short
time, so as to solve the problem existing in therpart. The procedure of the embodiments
of the present application is as shown in Fig. 1.

Step 110, determining, based on a background picet, a background image of the
synthesized picture.

Generally, a synthesized picture comprises a backgr image having a relatively large
region and not covered by foreground elements. [alger the background image region
which is not covered by the foreground elementsths, easier it is to use parameters

generated according to the background image togreze the synthesized picture. The



variable background image may increase the redogrifficulty of the synthesized picture.
In this embodiment, a background picture set issete which comprises at least one
background picture. A background picture is sekbétem the background picture set, and a
background image of the synthesized picture is geée@ according to the selected
background picture.

A variety of methods can be used to select a backgt picture from the background
picture set. For example, each background pictnréhé background picture set may be
selected in turn, or a background picture may bBectsd randomly from the background
picture set; and a background picture may be retsglewhen the number of use of the
synthesized picture reaches a certain pre-detednakie, and a background picture may
also be reselected by taking a certain time asiage

Similarly, various methods may also be used to ggaghe background image of the
synthesized picture according to the selected lvackgl picture. For example, the selected
background picture may be directly used as thedrackd image of the synthesized picture,
or the selected background picture may be useleabackground image of the synthesized
picture after being subjected to special procesgsugh as Gaussian blurring processing,
light treatment processing or mask processing)ixadf algorithm and parameters may be
used to perform special processing, and a randathBnged or periodically changed
algorithm and/or parameters may also be used forpespecial processing.

The method for selecting the background picture @ned method for generating the
background image of the synthesized picture mayseel in any combination, and this is not
limited in this embodiment.

Step 120, dividing sub-regions for foreground eleta®n the background image, each
sub-region being used for displaying at least @neground element.

The method for dividing sub-regions on the backgtbimage may be determined



according to the relationship among foreground eles of various sub-regions and the
requirement of an actual application scenarioll ifree foreground elements can be displayed
arbitrarily at any positions on the background imathen according to the number of
foreground elements, a corresponding number ofregions may be generated, and the
position and size of each sub-region is determna@domly. If the display of all or some of
the foreground elements needs to satisfy a cedamdition (such as a certain position
relationship or a certain size proportion relattop¥y then associated foreground elements
may be displayed within the same sub-region, @reesponding limitation condition may be
applied to the division of various sub-regions whilisplay associated foreground elements.
In one implementation, a configuration file maygdre-set, and a limitation condition for
dividing sub-regions is described in the configumat file, so as to satisfy display
requirements of the foreground elements. The cardigpn file comprises the number of
sub-regions and a position relationship of at |sashe of the sub-regions, and the specific
position of each sub-region is automatically getestaby a layout algorithm using the
configuration file. Specifically, after the numbend position relationship of the sub-regions
are obtained from the configuration file, a regwmere a dynamic change is allowed for each
sub-region on the background image is calculatedrdg to the position relationship, and
the vertex positions and size of the sub-regiondatermined within the region where a
dynamic change is allowed. The specific layout atgm may refer to the implementation of
the prior art, and will be no longer described. Toafiguration file may further comprise a
maximum value and/or minimum value of the shapesarnel of a sub-region, etc., and at this
moment, the shape and size of the sub-region angadsition relationship with other
sub-regions need to be taken into consideratiallocate a region where a dynamic change
is allowed for each sub-region. Within the regiohene a dynamic change is allowed, the

vertex positions and size of the sub-region mawrbérarily determined under the condition



of satisfying the configuration file.

For example, it is designated in the configurafinthat three sub-regions are divided,
and are arranged as a sub-region |, a sub-regiandila sub-region Il successively from top
to bottom, then a certain running of a layout athon generates a sub-region layout as
shown in Fig. 2, and another running of the layagorithm generates a sub-region layout as
shown in Fig. 3.

Back to Fig. 1, in step 130, determining, withirs@b-region, a display shape of a
foreground element of the sub-region.

The foreground element may be a foreground imaugk n@ay also be a text line; and the
text line may be one to more text units, wherem téxt unit is a constituent part of the text
line, which may be a word (such as a Chinese woddam English word), a letter, a number
and/or symbol, and may also be a combination ofdnitiree of the word, letter and number.

Within the sub-region, different shapes may be usedisplay the foreground element
of the sub-region (i.e. the foreground elementldiggd within the sub-region). For example,
a set comprising shapes of the original shapetcallar shape, a square shape, etc. may be
provided, and one is selected therefrom randomlynoturn as the display shape of the
foreground element; and in this implementation moéfhf the foreground element is a text
line, each text may be displayed in the selecteghshand the texts may also be arranged in
the selected shape.

In another implementation, several curve functiares pre-set; and the value ranges of
parameters in the pre-set curve functions are @rieaad the pre-set ranges of the parameters
may vary with the different applicable curve fuonas, and the pre-set range should enable
the display curve, generated after the parametappied to the curve function, to be
partially located within the sub-region.

If the foreground element using the display cusr/a text line, one curve function may



be selected from several pre-set curve functioms;pgarameters of the curve function are
determined within the pre-set range, and a displaye is generated; and according to the
number of text units in the text line, a correspongdumber of points from the display curve
are extracted as vertex positions of the text ukits example, with regard to the text line,
including six Chinese characters, which uses teplay curve as shown in Fig. 4, the part of
the display curve, of which the horizontal coord@saare located within the sub-region, may
be equally divided into six parts, taking the staoint of each equal part as the horizontal
coordinate, and taking the point of which the homial coordinate is on the display curve as
a vertex position of each Chinese character. by, the text line will be displayed as the
shape of the display curve, please refer to Fig. 4.

If the foreground element using the display curvaiforeground image, at least one
curve function may be selected from pre-set cumetions; parameters of the selected curve
function are determined within a pre-set range, aintbast one display curve is generated,;
and points are extracted from the display curveeaex positions of the foreground image,
and the generated display curve is taken as aagisgmundary of the foreground image. For
example, one curve function may be selected, awdp@avallel display curves are generated
with different parameters to respectively serveupper and lower boundaries (or left and
right boundaries) of the foreground image, whikaight lines parallel to the vertical axis (or
horizontal axis) where the two extracted pointslacated respectively serve as left and right
boundaries (or upper and lower boundaries) of theeground image; and two curve
functions may also be selected to generate twasetéed display curves to respectively
serve as an upper boundary and a left boundarheoffdreground image, while a lower
boundary and a right boundary of the foregroundgenase the lower boundary and right
boundary of the sub-region, and at this time, thersection point of the two display curves

serves as the extracted vertex position.



In some application scenarios, after the foregroumdge has been drawn on the
background image, the text line is drawn on thedovund image. In this case, the display
shape of the text line is determined on the foregdoimage displaying the text line. In other
words, it can be regarded as taking the foregroummabe displaying the text line as a
sub-region when the display shape of the textifirdetermined.

Step 140, drawing, according to the display shapehe foreground element, the
corresponding foreground element within the subereg

With regard to the foreground image, if the dispddmape is different from the original
shape or size of the foreground image, then afténeatransformation, perspective
transformation and/or scaling transformation arefgpmed on the foreground image
according to the determined display shape, thegfotend element can be drawn within the
sub-region. In addition, processing of color transfation, rotation, stretching, etc. may also
be performed on the foreground image. This embodindoes not limit the specific
transformation processing method.

With regard to the text line, in order to reduce thtilization of a text detection
algorithm to locate a text region, an OCR (OptiCakaracter Recognition) method is used to
segment and recognize the text; a key word ineikeis used to shield the possibility of a
picture; and after texture and/or deformation are@dded to each text according to the
determined display shape, the text line may thendtzevn within the sub-region. The
deformation may be operations of rotation and ciag, etc. regarding a text unit; the
texture may be horizontal and vertical stripesitiém@nt intervals, and may also be various
curve stripes; and in a region where text and estrgre overlapped, a background image may
be displayed, and a certain color fusion of thedgoound text and the background image may
also be displayed. This embodiment does not linatdpecific processing method.

It can be seen that in the embodiments of the pteapplication, by selecting a



background image, and dynamically generating sgtpns and display shapes of foreground

elements, a large number of synthesized picturashwiiave variable background images,

variable region layouts and variable foregroundnelet shapes can be generated within a
short time, which improves the efficiency of gerieg synthesized pictures and reduces the
costs of picture diversification at the same time.

It needs to be noted that the method in this enmbedi can be applied to any computing
device, such as a server, a virtual machine, apalcomputer, a tablet computer, a mobile
phone and other devices. In an application of enthserver (C/S) mode, the method in this
embodiment can be partially applied to the server @artially applied to the client, and the
server and the client collaboratively accomplish gleneration of the synthesized picture.

In an application example of the present applicatibe synthesized picture is generated
by a background image, a foreground image and talitex Materials for synthesizing a
picture are stored on a server, comprising a backgt picture set composed of a plurality of
background pictures, various foreground images, \arbus text lines, etc., wherein the
foreground image comprises an image of which thetijpn can be dynamically changed on
the background image, such as a logo; and thditextmay be generating each text unit into
an image and a display order of these images, aydatso be text which is converted into an
image using a system character library when thd tee is drawn. In addition, a
configuration file for dividing sub-regions on theckground image, a plurality of curve
functions for determining a display shape of a dooeind element, and information such as
pre-set value ranges of parameters thereof aresqiren the server.

When the server needs to generate a synthesizadepisuch as receiving a request
from the client to acquire a synthesized pictungjvimg of a period of changing the
synthesized picture, etc.), a background pictureamslomly selected from the background

picture set, and is used as the background imadkeosynthesized picture after Gaussian



blurring processing are performed on the backgroprdure with randomly selected
parameters. Different parameters may enable the samckground picture to present images
with different feature information, which effectiyereduces the common characteristics of
the background images, and keeps artistic at time siane.

After the background image is determined, a layagborithm is called to calculate,
according to a position relationship among subenegiand the range of the size of each
sub-region in the configuration file, a region wdex dynamic change is allowed for each
sub-region, and the vertex positions and actua émthin the range of the size in the
configuration file) of the sub-region are randordcided within the region where a dynamic
change is allowed. Thus, various sub-regions fepldying the foreground image and/or text
line are dynamically divided, to decide the positim the background image where a
foreground element to be presented is put. Theesti@ckground image determines the
overall style of the synthesized picture, and tlosition and size of each sub-region
determines the type setting of the synthesizedipact

The foreground element of each sub-region may lexaline, may be one to more
foreground images, and may also be a combinatioa teit line and a foreground image.
When the foreground element is drawn in the suregvith regard to the text line, one
curve function is randomly selected from a pluyalif stored curve functions, parameter
values are randomly determined within the valuegeanof the parameters of the curve
function, and the parameter values are appliechéocurve function to generate a display
curve. By extracting point coordinates from thepthy curve, the vertex coordinate of each
text unit in the text line can be obtained. Basadle vertex coordinate of each text unit,
after deformation and texture processing, etcparéormed on the text unit, it is drawn at a
corresponding position on the background imagecattain size.

With regard to the foreground image, one curve tioncis randomly selected from a
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plurality of stored curve functions, parameter esliare randomly determined within the
value ranges of the parameters of the curve fumctad the parameter values are applied to
the curve function to generate a first display eythe display curve is translated by a certain
distance to serve as a second display curve (@rging a second display curve with another
parameter value), and two points are extracted frioenfirst display curve as two vertex
positions of the foreground image; and the two {soare translated onto the second display
curve to serve as another two vertex positionhefforeground image, and the first display
curve between the two vertex positions and thergedisplay curve between the other two
vertex positions serve as two display boundariethefforeground image. For example, as
shown in Fig. 5, the shaded portion is the disgagpe of the foreground image, and the
upper boundary and the lower boundary of the shadetbn are respectively display curves.
After the display shape of the foreground imageletermined, deformation processing is
performed on the foreground image according tadibplay shape, and the foreground image
is drawn at a corresponding position in the backgdoimage.

After the above steps, synthesized pictures wittalsle background images, variable
layouts and variable foreground element shapegperwkntation forms can be generated.

Corresponding to the above procedure, the embodsneinthe present application
further provide an apparatus for generating a ®sitled picture. The apparatus may be
implemented using software, and may also be imphéedeusing hardware or a combination
of software and hardware. Taking the software immgletation as an example, as an
apparatus in the logical sense, it is formed byPd{Central Process Unit) of a computing
device where it is located to read a correspondiogiputer program instruction into a
memory for running. From the hardware level, in iadd to the CPU, memory and
non-volatile memory shown in Fig. 6, the device whé¢he apparatus for generating a

synthesized picture is located generally furthemgoses other hardware such as a board
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card for implementing a network communication fumrct etc.

Fig. 7 shows an apparatus for generating a symtespicture provided by this
embodiment, comprising a background image detettiomanit, a sub-region dividing unit,
a display shape determination unit and a foregroelednent drawing unit, wherein: the
background image determination unit is configureddétermine, based on a background
picture set, a background image of the synthespmetire; the sub-region dividing unit is
configured to divide sub-regions for foregroundnadéats on the background image, each
sub-region being used for displaying at least amredround element; the display shape
determination unit is configured to determine, witla sub-region, a display shape of a
foreground element of the sub-region; and the fanegd element drawing unit is configured
to draw, according to the display shape, the cpmeding foreground element within the
sub-region.

Optionally, the sub-region dividing unit may furtheomprise a position relationship
acquisition module, a dynamic region calculationdole and a sub-region position and size
module, wherein: the position relationship acqigsitmodule is configured to acquire, from
a configuration file, the number of sub-regions amabsition relationship of at least some of
the sub-regions; the dynamic region calculation uh®ds configured to calculate, according
to the position relationship, a region where a ayicachange is allowed for each sub-region
on the background image; and the sub-region posgiod size module is configured to
determine, within the region where a dynamic chaisgallowed, the vertex positions and
size of the sub-region.

In one implementation, the foreground element casepra foreground image; the
display shape determination unit comprises a fitsive function selection module, a first
display curve generation module and a foregrounaiganshape module, wherein: the first

curve function selection module is configured tdeskeat least one curve function from
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several pre-set curve functions; the first disptayve generation module is configured to
determine parameters of the curve function withprexset range, and generate at least one
display curve; and the foreground image shape neoutonfigured to extract points from
the display curve as vertex positions of the fovagd image, and take the display curve as a
display boundary of the foreground image.

Optionally, the foreground element comprises agayend image; and the foreground
element drawing unit is specifically configured &fter performing, according to the display
shape, affine transformation, perspective transébion and/or scaling transformation on the
foreground image, draw the same within the suberegi

Optionally, the foreground element comprises a tére; the display shape
determination unit comprises a second curve funcsielection module, a second display
curve generation module and a text line shape negdutherein: the second curve function
selection module is configured to select a curveetion from several pre-set curve functions;
the second display curve generation module is gardd to determine parameters of the
curve function within a pre-set range, and genesatiésplay curve; and the text line shape
module is configured to extract, according to thunber of text units in the text line, a
corresponding number of points from the displaywelas vertex positions of the text units.

Optionally, the foreground element drawing unitsigecifically configured to: after
adding, according to the display shape, texturéaarteformation to each text unit of the text
line, draw the same within the sub-region.

It needs to be noted that the apparatus in the dimiemts of the present application can
be dispersed on two or more devices for implememtasuch as being dispersed on a client
device and a server for implementation.

The descriptions presented above are only prefeemtbodiments of the present

application, and are not intended to limit the prgsapplication. Any modification,
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equivalent replacement, improvement, etc. madeinwttie spirit and principle of the present
application shall all fall within the scope of peotion of the present application.

In a typical configuration, a computing device u¢s one or more processors (CPUSs),
an input/output interface, a network interface anmdemory.

The memory may include a non-permanent memoryndora access memory (RAM)
and/or a non-volatile memory (such as a read-ordynory (ROM) or flash memory (flash
RAM)) and so on in computer-readable media. The argms an example of the
computer-readable media.

The computer-readable media comprise permanenhandgermanent, removable and
non-removable media and may realize informatiomagg® with any method or technology.
The information may be a computer-readable instyocidata structure, program module or
other data. The examples of computer storage mediade but are not limited to a phase
change memory (PRAM), static random access men®RAM), dynamic random access
memory (DRAM), other types of random access meni@AM), read-only memory (ROM),
electrically erasable programmable read-only men{&fyPROM), flash memory or other
memory technologies, compact disk read-only menm(@i-ROM), digital versatile disc
(DVD) or other optical storage, magnetic cassedf@t magnetic tape and magnetic disk
storage or other magnetic storage devices or dmr oion-transmission media, which can be
used to store information that can be accessed bgnguting device. According to the
definition herein, the computer-readable media db include transitory media, such as
modulated data signals and carriers.

It also needs to be noted that the terms “incluflit@pmprising” or any other variations
thereof are intended to cover non-exhaustive immhyso that processes, methods, merchants
or devices including a series of elements not amtyude those elements but also include

other elements which are not listed expressly afugte all inherent elements of such
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processes, methods, merchants or devices. If #rerao more limitations, elements defined
by “comprising a ...... " does not exclude the ditwrawhere other identical elements exist in
the process, method, merchant or device includiegetements.

It should be understood by those skilled in thetlzat the embodiments of the present
application may be provided as methods, systenmputer program products. Thus, the
present application may adopt full hardware embedis, full software embodiments, or
embodiments which combine software and hardwareeMeer, the present application may
be in a form of a computer program product thatingplemented on one or more
computer-usable storage media (including, but inaitéd to, a disk memory, a CD-ROM, an

optical memory, and the like) that include compuisable program codes.
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Claims

1. A method for generating a synthesized pictunaracterized by comprising:

determining, based on a background picture sehackdsound image of the synthesized
picture;

dividing sub-regions for foreground elements onlihekground image, each sub-region
being used for displaying at least one foregrodathent;

determining, within a sub-region, a display shapeaoforeground element of the
sub-region; and

drawing, according to the display shape, the cpmeding foreground element within
the sub-region.

2. The method according to claim 1, characterizethat the determining, based on a
background picture set, a background image ofyhthesized picture comprises:

selecting one from several background pictures; and

after performing Gaussian blurring processing, tlighatment processing and/or mask
processing on the selected background picturengatkie same as the background image of
the synthesized picture.

3. The method according to claim 1, characterizethat the dividing sub-regions for
foreground elements on the background image coegris

acquiring, from a configuration file, the number etib-regions and a position
relationship of at least some of the sub-regions;

calculating, according to the position relationskapegion where a dynamic change is
allowed for each sub-region on the background image

determining, within the region where a dynamic deis allowed, the vertex positions
and size of the sub-region.

4. The method according to claim 1, characterizedhiat the foreground element
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comprises a foreground image; and

the determining, within a sub-region, a displaypshaf a foreground element of the
sub-region comprises:

selecting at least one curve function from severaiset curve functions;

determining parameters of the curve function withipre-set range, and generating at
least one display curve; and

extracting points from the display curve as vegesitions of the foreground image, and
taking the display curve as a display boundarhefforeground image.

5. The method according to claim 1 or 4, charan¢eriin that the foreground element
comprises a foreground image; and

the drawing, according to the display shape, theesponding foreground element
within the sub-region comprises: after performiagcording to the display shape, affine
transformation, perspective transformation andéalisg transformation on the foreground
image, drawing the same within the sub-region.

6. The method according to claim 1, characterizedhat the foreground element
comprises a text line; and

the determining, within a sub-region, a displaypshaf a foreground element of the
sub-region comprises:

selecting a curve function from several pre-sevedunctions;

determining parameters of the curve function witaipre-set range, and generating a
display curve; and

extracting, according to the number of text umtshie text line, a corresponding number
of points from the display curve as vertex posgiofnthe text units.

7. The method according to claim 6, characterizedhat the foreground element

comprises a text line displayed on the foregrounage; and

17



the determining, within a sub-region, a displaypghaf a foreground element of the
sub-region comprises: determining, on the foregdoumage where the text line is displayed,
a display shape of the text line.

8. The method according to claim 1, 6 or 7, charatd in that the drawing, according
to the display shape, the corresponding foregralechent within the sub-region comprises:
after adding, according to the display shape, tex&und/or deformation to each text unit of
the text line, drawing the same within the sub-oagi

9. An apparatus for generating a synthesized @¢ctilvaracterized by comprising:

a background image determination unit, configureddtermine, based on a background
picture set, a background image of the synthegasdre;

a sub-region dividing unit, configured to dividebstegions for foreground elements on
the background image, each sub-region being usedi$¢playing at least one foreground
element;

a display shape determination unit, configured éexnine, within a sub-region, a
display shape of a foreground element of the sgimne and

a foreground element drawing unit, configured tawgraccording to the display shape,
the corresponding foreground element within thersgon.

10. The apparatus according to claim 9, charaeeriz that the sub-region dividing unit
comprises:

a position relationship acquisition module, confegito acquire, from a configuration
file, the number of sub-regions and a positionti@teship of at least some of the sub-regions;

a dynamic region calculation module, configuredatculate, according to the position
relationship, a region where a dynamic change lewald for each sub-region on the
background image; and

a sub-region position and size module, configucedetermine, within the region where
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a dynamic change is allowed, the vertex positionissaze of the sub-region.

11. The apparatus according to claim 9, charaeerin that the foreground element
comprises a foreground image; and

the display shape determination unit comprises:

a first curve function selection module, configutedselect at least one curve function
from several pre-set curve functions;

a first display curve generation module, configut@determine parameters of the curve
function within a pre-set range, and generateastlene display curve; and

a foreground image shape module, configured taekoints from the display curve as
vertex positions of the foreground image, and takedisplay curve as a display boundary of
the foreground image.

12. The apparatus according to claim 9 or 11, dtarzed in that the foreground
element comprises a foreground image; and

the foreground element drawing unit is specificatlynfigured to: after performing,
according to the display shape, affine transforomatiperspective transformation and/or
scaling transformation on the foreground imagewditee same within the sub-region.

13. The apparatus according to claim 9, charage@rin that the foreground element
comprises a text line; and

the display shape determination unit comprises:

a second curve function selection module, configure select a curve function from
several pre-set curve functions;

a second display curve generation module, confdytioedetermine parameters of the
curve function within a pre-set range, and genaatssplay curve; and

a text line shape module, configured to extraatpeting to the number of text units in

the text line, a corresponding number of pointsnfithe display curve as vertex positions of
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the text units.

14. The apparatus according to claim 9 or 13, adtarzed in that the foreground
element drawing unit is specifically configured tfter adding, according to the display
shape, texture and/or deformation to each textafrite text line, draw the same within the

sub-region.
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