Met hod and Apparatus for Changing Lip Shape and Obtaining Lip
Animation in Voice-driven Animation Field of the Invention The
present invention relates to video-based ani mati on technol ogi es, and
nore Sparticularly to a nethod and apparatus for changing |lip shape
and obtaining a lip animation in a voice-driven ani mati on. Background
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the voice with vivid expression.

15 In the video-based animation technologies, a technology for changing lip shape in a
voice-driven animation is an important portion. In the prior art, a solution is provided, in
which audio signals are mapped to the lip shape of facial animation parameters by using a
Machine Learning mode. But, the algorithm of this solution is complex, and calculation

cost is high.

20  Summary of the Invention

Examples of the present invention provide a method and apparatus for changing lip
shape and obtaining a lip animation in a voice-driven animation, so as to simplify the
algorithm of changing the lip shape in a voice-driven animation and reduce the

calculation cost.
25 The technical solutions are implemented as follows.

Examples of the present invention provide a method for changing lip shape in a
voice-driven animation, including:

obtaining audio signals, and obtaining motion extent proportion of lip shape



according to characteristics of the audio signals; obt ai ning an
original lip shape nodel inputted by a user, and generating a notion
extent value of the |lip shape according to the original |ip shape
nodel and the obtained notion extent proportion of the |ip shape; and
Sgenerating a lip shape grid nodel set according to the generated
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a second generating model, configured to generate a lip shape grid model set
15  according to the generated motion extent value of the lip shape and a preconfigured lip

pronunciation model library.

In the examples of the present invention, by using the lip pronunciation model
library, the lip shape is changed based on the voice; compared with the prior art, the
technical solutions provided by the examples of the present invention have a simple

20  algorithm and low cost.

Examples of the present invention also provide a method for obtaining a lip
animation in a voice-driven animation, including:

obtaining audio signals, and obtaining motion extent proportion of lip shape
according to characteristics of the audio signals;

25 obtaining an original lip shape model inputted by a user, and generating a motion
extent value of the lip shape according to the original lip shape model and the obtained
motion extent proportion of the lip shape;

generating a lip shape grid model set according to the generated motion extent value
of the lip shape and a preconfigured lip pronunciation model library; and

30 generating a lip animation according to the lip shape grid model set.
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In the examples of the present invention, by using the lip pronunciation model
library, the lip shape is changed based on the voice; compared with the prior art, the
15  technical solutions provided by the examples of the present invention have a simple

algorithm and low cost,

Brief Description of the Drawings

In order to make the technical solutions in the examples of the present invention or

the technical solutions in the prior art clearer, the drawings used in the examples or used

20  in the prior art will be described simply. Obviously, the drawings described below are
only some examples of the present invention, and those skilled in the art can understand

that other drawings may be obtained according to these drawings without creative labor.

Figure 1 is a flowchart illustrating a method for changing lip shape in a voice-driven

animation in accordance with a first example of the present invention.

25 Figure 2 is a flowchart illustrating the number of video frames and the motion extent

proportion of lip shape in accordance with the first example of the present invention.

Figure 3 is a schematic diagram illustrating a lip pronunciation model library in

accordance with the first example of the present invention.

Figure 4 is a flowchart illustrating a method for obtaining a lip animation in a



In order to make the technical solutions in the exanples of the
present invention or the technical solutions in the prior art

clearer, the drawi ngs used in the exanples or used 20 in the prior
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to these drawi ngs wthout creative | abor. Fi'gure 1°1s a flowchart
illustrating a method for changing |ip shape in a voice-driven
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Figure 6 is a schematic diagramillustrating anot her apparatus for

changing lip_sha 5in avoice-driven.aninmation in accordance.with ..
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schemat i cahREsRM ddebidahéAkitng fARMN KampRAFAR@HMdSent Avehli@Ngi Ng i p
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exanpl e of the present invention. _Figure 8 is a schematic diagram
i 11 usta at Degaded dpesoriptionfafr thebtnyention a 1 ani mation in accordance

with a fourth exanple of the present invention. 10 Detail ed
Descri pti on af otdeetd mukaithegmirpose, solutions and merits clearer, the present invention will

be illustrated in detail hereinafter with reference to the accompanying drawings.
Obviously, the examples described below are only partial examples of the present
invention, instead of all examples. Based on the examples of the present invention, other
15 examples obtained by those skilled in the art without creative labor belong to the

protection scope of the present invention.

The first example of the present invention provides a method for changing lip shape

based on voice. As shown in Figure 1, the method includes the following steps.

Step 101, audio signals are obtained, and motion extent proportion of lip shape is

20 obtained according to characteristics of the audio signals.

Specifically, the step of obtaining the motion extent proportion of the lip shape

according to the characteristics of the audio signals includes the following steps.

Step 101A, the audio signals are traversed, and a maximum sample data value

maxSampleValue of the audio signals is obtained.

25 Step 101B, the audio signals are divided into windows, each window is divided into
groups, an average of sample data values in each group is obtained, an average group

avgGroup of each window is obtained, where the average group avgGroup includes
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Optionally, in order to avoid unnecessary motion of the lip shape and present
20  necessary motion of the lip shape fluently, noise-suppressed processing is performed for

the audio signals when the audio signals are obtained.

Step 101C, a maximum motion extent value of the lip shape corresponding to the
current window is obtained according to the obtained maximum group windowPeak and

the obtained maximum sample data value.

25 Specifically, an average of the sample data values of each group in a current window
i (i>=0) is obtained; a maximum value windowPeak[i] among the averages corresponding
to the groups in the current window 1 is obtained; a ratio scalefi] of the maximum
windowPeak{i] and a maximum audio sample data value maxSampleValue is calculated.
For each value scale[i] of a scale group, a maximum motion extent value extent[i] of the

30 lip shape corresponding to the current window i is calculated, i.e. extent{i]=scale[i] *
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It should be noted that, the original lip shape model inputted by the user may change

25  according to practical applications.

Step 103, a lip shape grid model set is generated according to the obtained motion

extent value of the lip shape and a preconfigured lip pronunciation model library,

In this step, the lip pronunciation model library is established based on pronunciation

characteristics of Chinese. In Chinese, a word consists of an initial consonant and a vowel,



20 horizontal direction; the notion extent value in the horizontal
direction is Length*scal eForFrame[k], and the notion extent value in
the vertical direction is Wdth*scal eFor Frane[ k], where 0=<k< the
total nunber of the video frames, and Length and Wdth are
respectively the length and width of the original |ip shape.
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SpeC|f|caEP§hﬂ¥ﬁ%”§L@5 g@@Hé*%FWﬁ@P?ﬁgmHégﬁgﬁﬁpe grid nodel set
according to the notion extent value of the |ip shape and the

preconfi gur e%plehﬂcﬂfﬁ%@tb %énéfﬁﬁ’ﬁ% the?Bp IshieBfNd 'nﬂﬁieilgﬁsack&%mg to the
foll owi ng steps. one Tip pronunciation nodel

randomn y s@tlenteaebm rvmhaet mtmrm@hdpegméﬁld precpriegwet iliat pronurrwﬁﬂv@h model
I|bra%¥ F dis %r%qlan orkglnal pronunci ati on nodel of the

curre gthQS ¢ IOHONPe p 03B, vertexes of the origina

pronunci ati on model and t he original lip nodel in 30the lip

pronunci at i orstPABIA, bhdlighioransathi foieds raadolfy Shdctdalr RRRid Pocofigured
each vertex of the original pronunciation node] is calcul ated.

Speci fi calip yoroqq@glagpm spadel Bbigse gng e taken aayan original pronunciation model of the

current lip shape.

Step 103B, vertexes of the original pronunciation model and the original lip model in
30 the lip pronunciation model library are obtained, an offset proportion of each vertex of the

original pronunciation model is calculated. Specifically, the offset between the vertex z of



the original pronunciation nodel and the vertex z of the original lip
nodel in the |ip pronunciation nodel library is x_hor in the

hori zontal direction and is y ver in the vertical direction, then the
of fset proportion of the vertex z in the horizontal direction is
x_hor/nodel Length, and the offset proportion of the vertex z in the
vertical gj.r t

rodel v i Foar BN R A T SEIRE G lohcln (el
model in pﬂmauﬂmumqmlr rmdalchbmarwrts mobiel inl ther borjzon®! directidve amlinber vaf int the

vertexes of .the or| ronunci ati an el . .. Step. 1 . the .
ver tex. or Tetited et W Pl SN eilboPuit sy i b GRAINT BrepiTy s
the of fsef mﬁmemea%zhofan@mfrar E)ﬁ?boﬁfont(ﬁeth@rvbﬂémﬂhn BRORHIGA] Aide@tion is
nodel by the notion I0extent val ue of the \g shape of the current

video §r ayrefe@/que%dﬂdnﬁgr@ oorplé.engthtasgd model gitle pmll@SiDCtl‘ael}’ ithe kehafheand

or  gi nal T SRS P SR Ay PR BB o SRR REE e pyoor

vertex of f)ﬁtﬁ‘é%ex@éxe& beﬂﬁwhrgam pwndeaatﬁdraﬁeda Step 103E, the
i p shape nodel s of all video franes are arranged according to the

15audi o sequence, and the |ip_shape grid nodel set (S e gted
In the exanplS&® HPG ke portexetffselsriidhe cement yidegsiatge tsheb "I“PEf{ y multiplying
pronunci afj.0 r H?ﬁ RASES LONKL RSt
Voi ce; coﬁ%éﬁg gﬁ#ﬁh ﬁéﬁB%FgﬁﬁgﬁéoPﬂﬁh %cﬁﬁng gﬁqﬁtrons gpovrdemn
by t heo exettpiteahefoftinelipstape nf theruantti vadeohfaange eorsispapidéngafogloe vértern and
| ow cost. 20The second exanple provi des a nethod for obtaining alip

ani mat i on. ure neth udes the | | owi n
repe O e BHD. wlinbe fust & G SO BIE el beSiefibsine
proporti ome%gidaphg Bﬁ@% rhleP Rpaitesy %Q@éﬂbﬂi&cﬁmﬁﬁﬁh@% Rric lofGsts of the
the audio signals. Step 201 iS the sane as the step 101 and will not

be descri betcnhgidep fitan®5St ep 202, an original |ip shape nodel inputted
by a user is obtained, and a motion extent value of the lip shape is

gener at ed aC%?g)di{ﬁ% ttﬁ)e i P%{ﬁq}%‘ {ié\L olf'aH ﬁ@e%pﬁarﬁgsd% i’x%ﬂg&%cﬂ?ccg% ﬂ)ggw

notion extent proportion shape e Sa

the step d@flo asifhieddd hndidk llb%hﬁk%@id iﬁedelhe!negéhelated Step 203, a lip

shape grid nodel set is generated according to the obtained notion

extent value of the lip s e and a]Pre conf.i gur.ed # R.P pronunci ation

model i brar >}n the examples 0 e present invention, by using the Tip' pronunciation model
library, the lip shape is changed based on the voice; compared with the prior art, the
technical solutions provided by the examples of the present invention have a simple

algorithm and low cost,

20 The second example provides a method for obtaining a lip animation. As shown in

Figure 4, the method includes the following steps.

Step 201, audio signals are obtained, and motion extent proportion of lip shape is

obtained according to characteristics of the audio signals.
Step 201 is the same as the step 101 and will not be described herein.

25 Step 202, an original lip shape model inputted by a user is obtained, and a motion
extent value of the lip shape is generated according to the original lip shape model and the

obtained motion extent proportion of the lip shape.



Step 203 is the sane as the step 103 and will not be descri bed
herein. 5Step 204, a lip animation is generated according to the lip
shape grid nodel set. Specifically, the |ip animtion may be
generated by using a conmon interpolation technology according to the
lip shape grid nodel set and the original |ip shape nodel. In the

exanpl es of té?ép ﬂfz‘%?ﬁ{%tsahﬁ‘éﬁangg% (BYan %hﬂgloﬂbé 1RcRbQMRGHat i on nodel

library, the shape 1s ¢ ase on the voice; conpared with
the prior art, the technical 10sol utions provided by the exanpl es of
t he present iSitare @3, anlifh dmee aridimalod setl ig@enarhterl ancbriloy todke obtained Thgion

third | t i d
changi ng FHE s at i Yaptahd FRe el B R EREGAT WP flr e s,

the apparatus includes: an obt ai ni ng modul e 501, configured

to obtain audité H3apeesamand ehiey M3ndenllhoeks enkripsdpasihi on of 1ip
shape according to characteristics of the audio signals; a first

generating nodul e 502, confjgured to obtain an orlglnal lip (gf
model 1 nput t SéeiP4aa B @RIMaieR iyeamsrtdrcsoTng t9rihelip élﬂﬁﬁ’e\%é}fj@éo S¢he

|l i p shape according to the original |ip shape nodel and the obtained
motion extentg,p u 1@[9@%&@‘1} dﬂﬁrﬁ%oh'rﬁayﬂ?@@@net@t@@ by using a %ﬁ%ﬁqgtelpoéatilon

generating no f|gure 0 generate a |1 p shape gr
set 20acctrbinoigey accohingleribe bp ddipmgnd omdekset and thel ariggiredl lip keapeimodshape
and a preconfigured Iip pronunciation nodel library. Further, as

shown in Fig nDdu e 1 conprises: .. afins.

bt &l ni g unie CGETRST I et BeP AT PLas TR WD ey giesBodd Hrery

obtain a ﬂﬁﬂi@b’ﬁﬂp@thzﬁxg@@%ﬁseﬁ%d@m voice; compared with the prior art, the technical
10 solutions provided by the examples of the present invention have a simple algorithm and

low cost.

The third example of the present invention provides an apparatus for changing lip

shape in a voice-driven animation. As shown in Figure 5, the apparatus includes:

an obtaining module 501, configured to obtain audio signals, and obtain motion

15  extent proportion of lip shape according to characteristics of the audio signals;

a first generating module 502, configured to obtain an original lip shape model
inputted by a user, and generate a motion extent value of the lip shape according to the

original lip shape model and the obtained motion extent proportion of the lip shape; and

a second generating module 503, configured to generate a lip shape grid model set
20  according to the generated motion extent value of the lip shape and a preconfigured lip

pronunciation model library.
Further, as shown in Figure 6, the obtaining module 501 comprises:

a first obtaining unit 5011, configured to traverse the audio signals, and obtain a

maximum sample data value;

25 a second obtaining unit 5012, configured to divide the audio signals into windows,

divide each window into groups, obtain an average of sample data values in each group,



25a second obtaining unit 5012, configured to divide the audio
signals into w ndows, divide each window i nto groups, obtain an
average of sanple data values in each group, obtain an average group
avgG oup of each wi ndow, where the average group avgG oup conpri ses
averages corresponding to groups in the wi ndow, obtain a maxi num

val ue ano [ i L

ot mum oD G ALELAG% G MIRBNAGH S SlndSac At IHOM o BN L OB A1 fofbup
to all theonpisdowseraga tditesgoraldt@imnigngipanin tthd GAdiowc aobltdig ur medxioum value
obtain a naxi mum noti on extent val ue .of the | i‘g shage correspondi n

to a curr ¥RPNGVIRFIBYFTEAEEBP AR RGO Che B dNTvE Hisk PRl §roggmum sfoup
W ndowPeak.; afad, PoRiE wRRh3h G 8bs TR U mlcﬁrr%Bﬁdiﬁgldjﬁl th@Rendows; 2

fourth obtaining unit 5014, configured to obtain The notion extent
proportion of the lip shape in a current video frane corresponding to
the cufrent withiddwnbliaindegenitiFRlg, conligieed @ shisih mumaviwrinonotxt exfentwalugeot

of the Ii hape correspondi to the current wi ndow i, Further. the
cecond obl T NGPEAECBBIar Rar duauiert SRSy Taed-BEEE) o, GHERT ol
confi gur egrolip vaRd A FeaR An@URIdEEnQf miXiansesihRe dal dalvalags of each
group in the current w ndow i; a sixth obtaining unit,

configured to obtain a maxi mum w ndowPeak] i %?H anong the l15averages
cor r espondi ng feerth eletaigingumdt 304 41 epnlicuraddn obRingswotion extentprepqr@iap pi the

obt ai ni ngy; Uy . L. gur t : [ l.ali
o 2 10 N e AL e PR by g
max Sanpl eMakineim motion earenevajint &f thbtipishiprgotmspondicgind thgunednttveindow 1.

cal cul ate the nmaxi mum noti on extent value extent[i] of the |lip shape

corresponding to the current .w ndow_.. where extent[i]=scale[i] 20 *
maxLen:; %Hgﬁ%ﬁ {}‘9*—36‘;‘0 taé‘ﬁngé‘mttﬁ@%ﬁ%?ﬁﬁqﬁ% notion extent val ue of
the Iip shape of all w ndows. Further, the fourth obtaining unit
5014 i s speciyffigabbi¥inGQthiif WoRHgked @PbBiath & am{égerbfaxé eithplRrdapOoyAli@rof
scal eFor Frame[k] of the lip shape in the jth video frane

cor r espongichgro@sinttlee ewreent wiltkdemt s wi ndow i, i . e.

scal eFor Frane[ k] H*(scal e[i] / (frameNunber/2)), where

k=f rameNunber *j. i, . 0=<k< e . of _vi- : )
f rameNunber rae%cl)}?tj(el soé) %t”éiﬁg ﬁﬁelnhﬁ r%g{ é?l keg? %\%ge% rrn\é%leq}g&c té‘{l@e@%)oe ﬁk 'I%%m?%g the
each W ndewragdes aoedpohding o thebrotipdémthe current window i;

a seventh obtaining unit, configured to calculate a ratio scale[i] of the maximum

windowPeak{i] and a maximum audio sample data value maxSampleValue;

an eighth obtaining unit, configured to calculate the maximum motion extent value
extent{i] of the lip shape corresponding to the current window i, where extent{i]=scale[i]

20 *maxLen;

where i>=0, maxLen is the maximum motion extent value of the lip shape of all

windows.

Further, the fourth obtaining unit 5014 is specifically configured to obtain a motion

extent proportion scaleForFrame[k] of the lip shape in the i video frame corresponding

25  to the current window i, i.e. scaleForFrame[k|=j*(scale{i] / (frameNumber/2)), where
k=frameNumber*i+j, 0=<k< the total number of video frames, frameNumber represents

the number of video frames corresponding to each window, frameNumber = x * video



sanpling rate, x represents duration of pronouncing each syllable; |
is increased fromO to franeNunber/2 and then decreased from

frameNunber/2 to 0, and j is an integer. Further, the first
generating nodul e 502 generating the notion extent value of the lip
shape according to the original |ip shape nodel and the obtained

not i on extemsliny raRok réResedRfdutt@dnlof preibapan BAhUGHESbIENES increased B8m 0 to
first generating nodule 502 is configured to cal culate the notion

ext ent valtaaeNamgen2 sehiherdeeeasnt e irgmeNembesrs odherd J iandeiee®¥n, and
calculate the notion extent value Wdth*scal eForFranme[k] in the

vertical dir i sk < | foui . .
Cangt hoand W S SndRRtERR0R scBTRGE L mAll Rt RS of A
ori gi nal diGpkpcshdipg to Ferdrigara) lipshapeonetel andihgowbmingd mdtersedan groportion

generating,.nodul e 503 Jncl udes: a selecting unit 5031, configured
to ranﬁonP§ﬂ§gWé§ﬁ“UH@“B?HHﬂronunciation nodel from the preconfigured
| ip pronunciation nodel |ibrary, and take the |ip pronunciation nodel

as an origi Nnqhe BERHYRGhAE BIRANRGRL QfcofBfkeMto LhlRuaRade; mdiRm Sitéithvalue
obtaining unit 5032, configured to obtain vertexes of the original

pronunci at-eegthirsdleFodimmelk] or it herizaniad dieegpn,i and: padculptg the motion extent
pronunci at i;onhmdel Library, .and cal cul ate an of fset.proportion o
bach ver - 08 RIS esiort AR YD far B o BACRR R Buftber of

obt ai ni ngvideb fFrabf¥8SandAMMEHHOANIEWidtR afhiesicdtivay tiexlchith sal Sviath ¢fhBe original
current video frame by nultiplying the offset proportion of each

vertekoofﬁpﬁ@M@riginal pronunci ati on 20 nodel by the notion extent
value of the lip shape of the current video frame corresponding to

the vertex; pu@NaeU@yanh ki@t i i OB iadARmSANL sOYLEMLE oDt ain

the lip shape no e rrent vi rame by superposing the
obtained original |lip shape nodel inputted by the user respectively
with the ver taeselating eing ¥ 11 henfigwradett raniloely falentreme Aiaproodediatymt model
generating unjt 5035,. configured to.arrange.lip sh dels of al.l.
Vi deo 1 r affed thsareeiighild il AR ARG pedg, Vi Rode (i e pig popgftiation
t hehm nt [‘nﬁ@&lads%h'lﬁigﬂﬁ'l broadsdatil RHARLE Bgrdit@p Qhfpzet proportion of

each vertex

15 a ninth obtaining unit 5032, configured to obtain vertexes of the original
pronunciation model and an original lip model in the lip pronunciation model library, and

calculate an offset proportion of each vertex of the original pronunciation model;

a tenth obtaining unit 5033, configured to obtain vertex offsets of the current video
frame by multiplying the offset proportion of each vertex of the original pronunciation
20 model by the motion extent value of the lip shape of the current video frame

corresponding to the vertex;

an eleventh obtaining unit 5034, configured to obtain the lip shape model of the
current video frame by superposing the obtained original lip shape model inputted by the

user respectively with the vertex offsets of the current video frame;

25 a model set generating unit 5035, configured to arrange lip shape models of all video

frames, and generate the lip shape grid model set.

Further, the ninth obtaining unit 5032 calculating the offset proportion of each vertex



of the original pronunciation nodel includes that: the ninth
obtaining unit 5032 is configured to calculate an offset proportion Xx
hor / nodel Length of an vertex z of the original pronunciation nodel in
the horizontal direction, and cal cul ate an of fset proportion
y_ver/nodel Wdth of the vertex z in the 5 vertical direction, where
nodel LengshthabdgimaidabiindidioameodebipRets Mat:y the length and width of

the original lip nodel in the lip pronunciation nodel library, and
0- =<z< the nunber of the vertexes of the_original_ pronunciation ,
nodel . Fihe paih ebianiggt gnihi W92 ntsa et ite qifaie ranc gHpSt geireertios

per form ngi r e r j : ' ' o . 1
Shoul d be ey o8 P REFERCH RRFERD SO0k nghlf pRBhAaThERTHS: in ) Boricont
si gnal s adigectibb,aami pgctihte aodbffen pespetion pr epimodadWidih dfhtbe lviepges lzagethe

according tQ the characteristics of the audi ignals b h

bt a1 1 ng" SO GreBu da et ficodtcmane 4T A ereeveby s dspighand
It Shou'dwRﬁhQ@HﬁQoHQﬁ@}H%hﬁb&@qﬁ%ﬁaHbQQéﬁﬁwQﬁmQQ&ﬁkPMBQH%W§MQ¥%Qkﬂ@k
| ip shape nodel 15 inputted by the user and generating the notion

ext ent vahurebayfof theevertepesstdipeoragical pddmugrciation lnewdelr i gi nal 1i p shape
nodel and the obtained notion extent proportion of the |ip shape by

the first generati dul e 502 refer to the e 02 in the
%urt er, Rjgto%g 1%11[}{; (r]nogiéﬂeno éa%?rﬁ%etr ,co%t]til%ure eﬁo aplg)qrt]bnn nmse—sug]igressed

first exanple. process

gener at i ngrob&8inkifpr thBapdioigndlsnodel set according to the obtained
noti on extent value of the |lip shape and the preconfigured lip 20
pronunci ati on nodel 1ibrar t he second generating nodul e 503 ma

y, by . y
refer @ o thellsphyld ds pefed Hhati jthe dewilapyocess of oblaping, dhe audip) @gnals and
the present. —y . ‘ . o ) 1
the |1 p ShannmERRE hon X cHE ol oF ol o RS QML SR e Rhp LRIk of
art, the thectudiccsiznaslbyt the nsbtpniag i medhldpOl heaye xaaptoetheodtert he! pn else fitrst
i nvention have a sinple 25al gorithm| ow cost. A fourth exanpl e of
t he presefM®M¥enti on provides an apparatus for obtaining a lip
animation. As shown in Figure 8, the apparatus includes: an obtaining

nmodul e 601, godbLRUEELE® 1RB! BéE Qe Préccss BNhtainiANtle QblzAlaDIiPRhaRMmodel
15  inputted by the user and generating the motion extent value of the lip shape according to
the original lip shape model and the obtained motion extent proportion of the lip shape by

the first generating module 502 may refer to the step 102 in the first example.

It should be noted that, the detail process of generating the lip shape grid model set
according to the obtained motion extent value of the lip shape and the preconfigured lip
20 pronunciation model library by the second generating module 503 may refer to the step

103 in the first example.

In the examples of the present invention, by using the lip pronunciation model
library, the lip shape is changed based on the voice; compared with the prior art, the
technical solutions provided by the examples of the present invention have a simple

25  algorithm low cost.

A fourth example of the present invention provides an apparatus for obtaining a lip

animation. As shown in Figure 8, the apparatus includes:

an obtaining module 601, configured to obtain audio signals, and obtain motion



extent proportion of |ip shape according to characteristics of the

audi o signal s; a first generating nodule 602, configured to
obtain an original |ip shape nodel inputted by a user, and generate a
notion extent value of the |lip shape according to the original lip

shape nodel and the obtained notion extent proportion of the lip
shape; 5aesemqrep@anenalip fgpeaciskdng QSchacendrisgey etht audiesignalke a |ip
shape grid nodel set according to the generated notion extent val ue
of the Iip shape and a preconfigured Lip pronynciation nodel |ibrary;
and  a thi¥ gfs_@éiﬁ%“i’fa‘t“?gn&‘%{fu %eﬁ@a?gg&rs 1P QU ER FoOBEREr BE & apq gdel
ani mat | on;AGAAY B Ak shld GebdRe SNABRLPEETRNRL o SEL 1ip 0EHE a0t BhE LNtk
nodul e 601, the first generating nodul e 602 and the second generati ng
nmodul e 608rigingl lifeshppe trodel apnd éhpiohtathedmnotion thtentgivoirnomgf tmo diplsbape; he
first generating nodule and the second generating nodule in the third

exanpl g, and will not be describ her gi n. It .shqul d be noted
That ! {he- decacron Btsblng oot dgnEhied ineeecyh it S sT4RoI Lo
obt ai ni nga¢deliAPtd Ak SnkRRd REEROELLANDle e llipPshapaRed ageaiodiipered dip
characteristics of the audio signals by the obtaining nodul e 601 may
refer to Pieausgiaprmedelhibraie adr st exanpl e. It should be noted
that, the detail process of obtaining the original |ip shape nodel

i nputted by . gpﬂ r.adnlsn Iﬁﬂ% ﬂﬁ&i (o)

l'i p shape ac%gﬁgﬁzgﬁ?ol gﬁg@fgﬁﬁé%) s aﬁ%ﬂﬁngéfngﬁﬁﬁbﬁngE?gﬁﬁg%w
not i on extherip shappgrid modelakt.t he 1i p shape by 20the first generating
nodul e 602 may refer to the step 102 in the first exanple. It

shoul d be noted that, the detail process of generatjng e |jp, shape
or 1 Bdel "sdiC it Rol oBia g eRtsrow srule Y uel B SR
|'i p shapeganeatinfiemBi&ie s %rl%gpéctipel?ré&ﬁwafén@% QRe %Qﬁiin%'n%ﬁ'lé,’ Y first
t he secon% generating nodule 603 nmay refer to the step 103 in the
first exaaplestingshedulbienédenykesl pinetdtiogpmeddnin thavkind ewrmployandsvipnot
the lip pﬁogunc%a %on.nndel library, the |ip shape is changed based
on the voPE&¥E ﬂ% F&4 with the prior art, the technical solutions
provi ded by the exanples of the present invention have a sinple

al gorithm | ow eh&ild be notedh@af, @bdindetall pfoRbdst bDRStadfing hee aldaie sifeBals and
exanpl es may be applied to, but not |imted to, a term nal video
basedlaini AdfaingE e metigaexipah BroppHes Bkl siPfaeswhingdp characteristics of the

entertain - | i e
Engl 1 sh. | B 3eEY of raRRihEE Mg MR ok At o R el
description, Chinese is taken as an exanple in 5 the above four

exanpl es, andt tthaeldbooesditivg, the dotaligrrodcangliaptemingsthsiomgiral lipratiapd mbdel
not be describ erein. The original lip shape no i.nputted by.the
User ey BRSOy MBSt st Bmsgng (R arioR SHEL an thihe Rsbwhrgoring 1
cartoon i fRAR%IR Gp shilR A Sndig DBl Bo®IS&ideh db%ﬁ_id??/oftth@liis' Siedpe by

e.g. audio signals of normal tal ks or singing, or specially processed
audi 02G&i gthelfast generating module 602 may refer to the step 102 in the first example.

It should be noted that, the detail process of generating the lip shape grid model set
according to the obtained motion extent value of the lip shape and the preconfigured lip
pronunciation model library by the second generating module 603 may refer to the step

103 in the first example.

25 In the examples of the present invention, by using the lip pronunciation model
library, the lip shape is changed based on the voice; compared with the prior art, the
technical solutions provided by the examples of the present invention have a simple

algorithm low cost.



10Those skilled in the art should understand that all or parts of
steps in the above nethod exanpl es may be inpl enent by using hardware
instructed by a program the program nmay be stored in a conputer-read
storage nedium and the storage nediumincludes a floppy disk, a hard
disk or a CD. The foregoing are only preferred exanples of the
present invemhé erhaned ssletiaat of Gl dBovellar icRanples hdygbé RBpIFIOLE Bult Adt
scope of the present invention. Any nodification, equivalent

repl acenéﬁ”f‘ltféﬁﬂ’s e HvanEAee hawd ANNAGn pha vedboprgeofideonpasgd agipation for
inventio tect i r
nvent | orer gyttt inEYERHRER GPPEANER bAMAGERR Rl rooRoF SRRt
voi ce- dr i leeguages imbiden to borprveidng foroddsadiptiong Chudko© isStakenhsan axdnple in
obt ai ni ng, noti on extent proportion of Ii hape according to, .
char act enhe phee To¥r PRBPMAHS @P@ﬁ%@éﬁln%aﬁ?tiﬁrﬁl@ﬂ@mgsﬁ larsrrgli?%md |'yi}j not be
shape modgkediRAYIEH Pie BRIl 1ipAdod BRRICALIRACR HOhE Hehee Mkied
of the |ip shape accordingto tﬁe o?lglnal 't p shape nodel and the
obt ai ned avotriding tehtmanb fprespoihaldacesfand wertddrpinsigapety; thadudio signals are also
generating.a lip.shape grid nodel .sef accordjng to.the generated

Tor on extane bEIFRRE. She iR EnibE afid b doea ugPrapY pocessed
pronunci afid@sigmdel |ibrary. 10 2. The nethod of claim1,
wherein obtaining notion extent proportion of |ip shape according to
characteristics of the audio signals conprises: traversing the

audi ol0si gnal ‘Shosgridiltsdt iai the gt showdck ndarstarathrphaé allagraparisl festeifs whidie abaveo
si gnal s; i vi di aydi ] i j Lwi di

i ndow | Aragy shirftel By B anTby st IR gl 6 AGBR e
each gr oypograit ahpibeostened aved agip@eotsad av@tFo trdin, eadhthwi dneteye medium
wherein the average group, avgG oup conpri ses averages correspondi ng
to groupdnflydes %Pbig'&]& a BHdIFh 9i¢ @Pnaxi mum val ue anong the aver age
group avgGroup of each wi ndow, and obtaining a naxi num group

xj gggﬁ_eak VI i 0 BRI P BroTEHI UL USShE RFSERRANADA ah® o hot'DE
15 usein limiting the protection scope of the present invention. Any modification, equivalent
replacement and improvement made within the scope of the present invention should be

covered under the protection scope of the present invention.

14



obtai ning a maxi num noti on extent value of the |ip shape
corresponding to a current window i according to the obtained maxi num
group wi ndowPeak and the obtai ned maxi num sanpl e data val ue; and
obtaining the notion extent proportion of the lip shape in a current
video frame 25 corresponding to the cui Tent wi ndow i according to the
maxi mum noti on extent value of the |ip shape corresponding to the
current window i, wherein i>=0. 3,...The nmethod of claim?2, wherein
obt ai ni ng a maxi mum noti on ext ent va{dlaims t he || p shape
corresponding to a 30 current window i according to the obtained

maxi mum gr oupd. wimetbvdPalchamging heslept ai medcerdriverumisangl, eodatisingal ue
conpri ses: oht ai ning an aver gge, of . sanpl e data val ues. of ch
group in { he BHFFBRCAUHRARIAT 00T SRR SGHERI RiIRRY Bfogartion of 1ip shape

wi ndowPeakfolqiRERchat ReerRUES HARS n6RS sigaaAendi ng to the groups in the
current w ndow i ; calculating a ratio scale[i] of the maximum

val ue i ndowRbtdiling aarmtiginatdipi shane Bewddi mpydethbe adstn and(ggeerating a motion

maxSanpl eVal ue; al,cul.ati ng the maxi mum.mpti on extent. val ye .
ot ont 111 SRt valeg o EE bt Atk s B0 e PP LA obtained
wher ei n eﬁo@iehkkﬂeﬁﬁ&@b@{tibhoftm@&aﬁ;e; and Wherein maxLen is the

maxi mum noti on extent value of the lip shape of all the w ndows. 10
4. The net hodengraing fiphapsesidmpadel set asperding taghe aecraded matiex exgpt value

proportiongQf I RS i r I .20 rresponding to
t he cur re%%\?vihfﬂogg%l’% &gc%@ggan%u%gq@t%ﬂg@élfyalﬁggn%r?gfﬁﬁaégt ent val ue of

the lip shape corresponding to the current window i conprises:
150bt ai ning a notion extent proportion scal eForFrane[ k] of t heg“l‘_})ph .
jShap

shape in the 4 thheyndbed ot gan d oM PESPOMITAG L BORHR L HH TEMROTUPH QO WP 5!

ot ameniae UG ) ARG R Rl et SR TENSo T rams, £+ anshumber

represents thevewmgetheofudia sigoal§,r anfesbteiompes pomdnmy tampéadhtawatdowf the
audio signals;

15 dividing the audio signals into windows, dividing each window into groups,
obtaining an average of sample data values in each group, obtaining an average group
avgGroup of each window, wherein the average group avgGroup comprises averages
corresponding to groups in the window; obtaining a maximum value among the average
group avgGroup of each window, and obtaining a maximum group windowPeak which

20  comprises maximum values corresponding to all the windows;

obtaining a maximum motion extent value of the lip shape corresponding to a
current window i according to the obtained maximum group windowPeak and the
obtained maximum sample data value; and

obtaining the motion extent proportion of the lip shape in a current video frame

25  corresponding to the current window i according to the maximum motion extent value of

the lip shape corresponding to the current window 1, wherein 1>=0.

3. The method of claim 2, wherein
obtaining a maximum motion extent value of the lip shape corresponding to a
30 current window i according to the obtained maximum group windowPeak and the

obtained maximum sample data value comprises:



20 frameNunber = x * a video sanpling rate, x represents duration of
pronounci ng each syllable, j is increased fromO to frameNunber/2 and
then is decreased fromfraneNunber/2 to O, and j is an integer. 5.
The nethod of claim4, wherein 25generating a notion extent val ue of
the Iip shape according to the original |ip shape nodel and the

obt ai ned ot i @Rt 8NAvRERRAshindR dfa JdhesldfRadN@BEy GORP CP&@S window i;
cal cul ating the notion exient value Length*scal eForFranme[k] in a

hori zont al diobedtingn, maxithuonleluk atindgyvRéab(iframons thx pegrages ajogesponding to
V\i’dth*sca{eForFrall};1 Kkn%ntgiye&%jcal di rection, wherein Length and
W dt h arelpéggﬁﬁtlv Iy e 1gﬂgth and width of the original 30lip

shape nodel . calculatifg aago REAE@doOfhe anyxidiuinCh@ldSvidddweP ak[i WaeT & inhximum
generating a |lip shape grid nodel set according to the generated
not i on’ extdie syaplodaigfvatuganaxSgmpledslicand a preconfigured lip

pronunci atio | : rj : r ecti e
pronunciatio%aﬁggg+gf?%n?%%%£gggé%%§?bd?g%nl?%qgggﬁﬁﬁ ha?f&ﬂgngaeﬁhh%
library, atﬁtﬁesp&kiciiﬂiﬂiﬂtott}iecﬁrh'@lt mimdwfli;ivﬂ:tet‘]@memdt@ig:@sleap* ataxfemal f
pronunci ation nodel of a current |ip shape; 5obtaini vert exes o

the origi nal PREHEAA*CN 3% BoBSKINEHY My ?’SF‘Ha‘fa?‘lEi e)fn thsdil shapeafeal) ths
pronunci atjiopwyodel library, and cal cul ating an offset proportion of
each vertex of the original pronunciation nodel; obt ai ni ng
vertex0offsets of the current video franme by multiplying the offset

proportion of ch vertex of .the original pronunciation nodel by the
lip shape nnﬁiﬁﬁeﬁﬁ géﬁfmvaﬂ 3%8?”Ehe current video frane

cor r espondi N@taphih§ e/ Bloki8Y extent pRiFodidH BY thBp lshibeshapeuibselidef fiahe
current video franme by superposing the obtained original |ip shape

model i npeewesgosing Wethgserrentagipdew i wedopding ittt thenmaxisymenotiof gxiert vatue of
the curre up shape nodel s of al

t wvideo frame: .. ar r.angi | )

i deo 1 r alsdP R iRm0 ec ot BRER LBl el e, 7 7.
The gt hod ofob@idhgNabmodbieericht Sidb6iloat IARFBIF@hE[EPlof PEORPIshigNiofhe i
each vertex of the original pronunciation nodel conprises: . )
video frame corresponding to the current window 1, wherein scaleForFrame{k|=j*(scale[1]

/ (frameNumber/2));

wherein  k=frameNumber*i+j, 0O=<k<the total number of video frames,
frameNumber represents the number of video frames corresponding to each window,
20 frameNumber = x * a video sampling rate, x represents duration of pronouncing each
syllable, j is increased from 0 to frameNumber/2 and then is decreased from

frameNumber/2 to 0, and j is an integer.

5. The method of claim 4, wherein
25 generating a motion extent value of the lip shape according to the original lip shape
model and the obtained motion extent proportion of the lip shape comprises:
calculating the motion extent value Length*scaleForFrame[k] in a horizontal
direction, and calculating the motion extent value Width*scaleForFramefk| in a vertical
direction, wherein Length and Width are respectively the length and width of the original
30 lip shape model.

6. The method of any of claims 1 to 5, wherein generating a lip shape grid model set

according to the generated motion extent value of the lip shape and a preconfigured lip



cal cul ating an offset proportion x_hor/nodel Length of an vertex z of
t he original 20pronunci ation nodel in the horizontal direction, and
cal cul ating an offset proportion y ver/nodel Wdth of the vertex z in
the vertical direction; wher ei n nodel Lengt h and nodel Wdth are
respectively the length and width of the original lip nodel in the

[1p_Pronupchald o ROGH biRy Bfprigeshor and y_ver are respectively an
of fset between the vertex z° of ghe original pronunciation nodel and

t he vertex zrafdotie %eo@nggommlhn ingonvodistion nmpéel tﬁwpl pth@nmm@crltftgpmﬁl lip
nodel 1ibrar ontaﬁgﬁlrectlon .and an of

Tortex v bontmdid Bolel hRy and Wi, W0 AT SraRi PlrleR koS, 45 4B, Siifipal

original hicRufi@@eIn theddl beallReRnipruns: ati on nodel |ibrary in the
vertical direction, and 0=<z< the nunber of the vertexes of the

origindl pr onbiabiing vermexes @fithe orxom! provingiating grage! @ﬂCb@thIGngU#R Fedel in
comprisin e | e}gr]z) %nrg O;R%O rl"ﬁ)o ?Tlﬁl%?)ﬁ L& %@guigﬁr?ﬁc S0 ?ffs@:g pIo faeldglln ngﬁex of

si gnal s. ai ni onpr

obtainingﬂﬁ@@@ﬁm§p@ﬂahamxﬁnﬂo@bialnlng mot i on extent proportlon of
l'i p shape according to characteristics of the audio sig q
obt ai ni ng an o8RG arertex polfieis &1 B eumeRh ytdea g irpgre abY) By “Pléfﬁtg the offset

generati nPr g Hﬁh' cﬁnea% %H[’:x :??lt o mﬁllhgzr gﬁr&aﬁf&ﬂﬂﬁo@qubg{]t? p%o%%?é Rotion

ori gi nal ape no ta 5notion ex tion
of theol i pxtsitapbie of the gemt altlemframelcmpesahaqhaggﬂhd veniekgl set according
to the genera ed no e an

t tent | f the | h
preconfi gured Fai‘rﬁn%f;%ﬁﬂ’rgﬁ)éﬁ? Q’Sﬂ&ar%g]gq &r{eﬁp g‘%& Baﬁa%SSH%‘?ra?sil%thﬁ opf4ined
ani mation, r}}%ﬁgrl@ﬁ QichpkQnéde ullﬁu@te§ h3Rke g§ér4€§ﬂé€'ﬁ\}ely$ Qlith th1Bete:MBffsets of the

appar at us r changing I1p shape in a voice-driven ani mation,
conpri si nguirent vidan fimbteai ni ng nodul e, configured to obtain audi o

7L OnaL . o0 98580 LB A ] SRE5 R RIS

15  model set.

7. The method of claim 6, wherein calculating an offset proportion of each vertex of
the original pronunciation model comprises:
calculating an offset proportion x_hor/modelLength of an vertex z of the original
20  pronunciation model in the horizontal direction, and calculating an offset proportion
y_ver/modelWidth of the vertex z in the vertical direction;
wherein modelLength and modelWidth are respectively the length and width of the
original lip model in the lip pronunciation model library, x_hor and y_ver are respectively
an offset between the vertex z of the original pronunciation model and the vertex z of the
25  original lip model in the lip pronunciation model library in the horizontal direction and an
offset between the vertex z of the original pronunciation model and the vertex z of the
original lip model in the lip pronunciation model library in the vertical direction, and

0=<z< the number of the vertexes of the original pronunciation module.

30 8. The method of claim 6, further comprising: performing noise-suppressed

processing for the audio signals.

9. A method for obtaining a lip animation, comprising:



a first generating nodule, configured to obtain an original |ip shape
nodel inputted by a user, and generate a notion extent value of the

| ip shape according to the original |ip 15shape nodel and the
obt ai ned notion extent proportion of the |ip shape; and a second
generating nodel, configured to generate a |ip shape grid nodel set

according too%ﬁﬁliﬂf?”a%ﬂ%t %%n R 1208 &othiGHe bR @teﬁthﬁrohbﬁioﬁhép%pa@ﬁid&
preconfigured |ip pronunciation nodel library. 2011." The apparatus of
cl ai m 10, awhalief v dhhrctehistiésmiinle amwidusiegnasnpri ses: a first

obtaining unit, .confiqured, t.o traver t he, audi o signals, and obtain
o e mum sapieuiaaeh Wik B hhRFORE ARBERY fiRe iR R @R B bR
to di vi deckb@ v oF ik gliﬁiadhﬁ;?d éﬁc@rd@hg\dﬂt&@,ortgiﬂﬂl Ui Bashmotac th8bBtained
groups, obtain an average of sanple data values in each group, obtain
25 an averwien grlouprepypoohthefipshate; wi ndow, wherein the average

group avgG ou ri r r i pSs . 4: (
o ndow oot e GETL G ARG SRENANE %GB Boich iy e
each w ndeithe tipdhgltaatn predvakpoietligpostunviatido widaklibshdyemd onpr i ses
maxi mum val ues corresponding to all the wi ndows; a third obtaining
unit, confi g@FRIAHNE LR sRIMAHORASGORIRE HODF oiR sBdRcahtd Dagdlsctof the 1ip
30 shape corresponding to a current window i according to the
obt ai ned maxi mum group wi ndowPeak and t he obtai ned maxi nrum sanpl e

dat a val ue; dfdAn appaatiotor chargiglipnstage una voice-drifémganmdtiém colnpesingt he
notion extent propartion of the i t$g§%e in.a current, video frane

cor r espondi ng™OS4HBE S CONBHEE Pofution §ienaise i ObfaR; telRn cxtent

moti on ?Xb%Brtﬁéﬁlolf'ﬁ%@ﬁaﬂe%cétﬁﬁlgﬁb%H.ﬁa@t@xﬁ'itf% BONiNMiolsdaie current
Wi ndow i . 12. The apparatus of claim 11, wherein the second

obt ai ni ng uniatfirsiogaueiatieg magluts, fotfigintdiondtrignumi drigivd hipisepeiodd inputted

obt ai n an, average of sapple data val ues each 5group.in.the current
o naow |+ o9 5 G i Chen ST Rt Bk R §BF SuriBonk . 1% SR
wi ndoyfeaklidpk nenadith@oRuBedgR%i0s CkIcRSROPSHIDE ofﬂletl?_%h%d?'dﬁ@ in the
current w ndow i; a seventh obtaining unit, configured to

cal cul ate a ratdcond eanepiis stodehecamiighiedniov aenssated ndowbapk[arid medelaset
maxi mim aﬁ'(gclopdﬁgfg){h% g%ﬁ&t%te\é%&?om%«gﬁmhﬁvc?ﬁ e ;lip shape and a preconfigured lip

pronunciation model library.

20 11. The apparatus of claim 10, wherein the obtaining module comprises:
a first obtaining unit, configured to traverse the audio signals, and obtain a maximum
sample data value;
a second obtaining unit, configured to divide the audio signals into windows, divide
each window into groups, obtain an average of sample data values in each group, obtain
25  an average group avgGroup of each window, wherein the average group avgGroup
comprises averages corresponding to groups in the window; obtain a maximum value
among the average group avgGroup of each window, and obtain a maximum group
windowPeak which comprises maximum values corresponding to all the windows;
a third obtaining unit, configured to obtain a maximum motion extent value of the lip
30  shape corresponding to a current window i according to the obtained maximum group
windowPeak and the obtained maximum sample data value; and
a fourth obtaining unit, configured to obtain the motion extent proportion of the lip

shape in a current video frame corresponding to the current window i according to the



10 an eighteen obtaining unit, configured to cal cul ate the maxi num
notion extent value extent[i] of the |ip shape corresponding to the

current window i, wherein extent[i]=scale[i] * maxLen; wher ei n
i >=0, maxLen is the maxi mrum notion extent value of the |ip shape of
all the wi ndows. 15 13. The apparatus of claim 11, wherein the

fourth obhalihig mdlbh ekénﬁ%ﬁé &I‘{B@Hﬁ) §i2pe Q&ﬁés@oﬁ’dﬁ%?d 8 cﬁﬁEﬁ%mdow i

proportion scal eForFrane[k] of the lip shape in the jth video franme
corresponding to the current window i, wherein

scal eFor Fra cal e[ 2

o el E aSbihhe kbl SRR S Bcompyics
frameNumber pepfesRmhmet e, BoiRkedb obtAeLan bV @IRSoCAMRS BARYERESs b0cach
each wi ndow, franmeNunmber = x * video sarrpl ing rate, X represents

dur at i®on @Toupﬂlbﬂ@@hﬁmtg’\’léé@‘hl,syl | able, j is increased fromO to
frameNumber/ 2 SS?’QH G%Ea?nm %mge on?a%ufe% 0%'?&11f Ll N%nple“/nﬂg‘)tw(%’fegk{é rlllqoﬂg ﬂlé

an int eger. para us O erern

gener at i ngvefmy berréspotding t(gtﬁiégﬁbl.ﬁ)@nﬂﬁib@uﬂr@it@wh&tﬁw froti on extent val ue
Lengt h*scal eFor Frame[ k] .in a horizontal direction, calculate the

motion exten® SPAPNR ANARIAG 3wl emyianrchiol talculaie £ tAtiet %Célﬁ[i} &f il magiynum
wh t dth of
the origl ap FREREEAG A s AiGuf SREREEIE dad Dtud EARAGHCE T O

10 toid4, \Ahanelghtdehebmm@dmgeneﬁgtremg) aubuabidtee the coaghimusesotion extermvalue
sel ecting uni n red tora don1y sel ect onge I| pr onunci

model  f r of'EHE] Bf @eélﬁf%aﬁ@areﬂm (LR CIRMER TR e {?f%wentEdeﬂem
take the dipypeenunci ation nodel as an original pronunciation nodel

of current |ip shape; 5a ninth obtaining unit, configured to obtain
vertexes of wheram igithataxbeonutei medionmmdedn extdntavaley piihedlp shape of all
nodel in he I (g ronunci ati on nodel library, and cal cul ate an of fset
proportio %% vertex of the original pronunciation nodel; a
t ent hybt ai n| ng unit, configured to obtain vertex offsets of the

current video frane by rrulthl ng the offset groportlon of each
vertex of thd3ofhgippdralpy ohgkématli orcra thcefougbyotiziaing) ynitsisagoatiawed dn

extent valig of mbfish SHLA GNpoHiSIeRalciBiTak QL] SPRAN AGpd & hOF video frame

corresponding to the current window i, wherein scaleForFrame[k]=j*(scale[i] /
(frameNumber/2)); wherein k=frameNumber*i+j, 0=<k<the total number of video frames,
20  frameNumber represents the number of video frames corresponding to each window,
frameNumber = x * video sampling rate, x represents duration of pronouncing each
syllable, j is increased from O to frameNumber/2 and then is decreased from

frameNumber/2 to 0, and j is an integer.

25 14. The apparatus of claim 13, wherein the first generating module is configured to
calculate the motion extent value Length*scaleForFrame[k| in a horizontal direction,
calculate the motion extent value Width*scaleForFrame[k] in a vertical direction, wherein
the Length and Width are respectively the length and width of the original lip shape
model.

30

15. The apparatus of any of claims 10 to 14, wherein the second generating module



vertex; an el eventh obtaining unit, configured to obtain the lip
shape nodel of the current video franme by superposing the obtained
original lip shape nodel inputted by the user respectively with the
vertex offsets of the current video frane; 15a nodel set generating
unit, configured to arrange |lip shape nodels of all video franmes, and
generate thec&5 1Ssergape grid nodel set. 16. The apparatus of claim 15,
wherein the nrn OBt ai ni ng unit |s configured to cal cul ate an of f set
proportion x_hor/ nodel Len ertex z of the origina

pronunci at i ot SESEEIE Y- i mlyispleet g ip RIRRINS Enimed? gam the
of f set pr]ﬂ@&fﬁﬂgﬂf&dﬂ;ﬁ’&%ﬁm&b\%ﬁ%d& ﬁf)rahh%n&' eikk @ Bp pnhAGaty sl Itnb@élas an
direction, wherein nodel Length and nodel Wdth are respectively the

| engt h andﬂ%ndﬁmmnmcmhenUmﬂ@uﬁ&uﬂhﬂmﬂﬁmnﬁ,| n the lip pronunciation
nodel Jibrar qr .and y. spective ffset bhetween e
Vertex o of SHENBrRER it RimEited RPRBRetFke P Byt TG RYaES
original fbgelmdeh drikina Jiptheddl i tHerignpRahadiaeh e libkdrp! fidycdidulithen
hori zontal direction and an offset between the vertex z of the

ori gi nal YFshpiveprioneh epddertes atitheipsioingt perupcigiontmedadr i ginal 1ip
nodel in the,li L&t rt i

di rection, ané ﬁ@%@nﬁﬂ@‘ ngﬁﬁém gc?k%égtgigf‘{%%{s;ﬁg%??ﬁ@egpﬁ%ilﬁn‘gfieo frame
pronunci aby mnltipdgied tha3oiset pldpertrpparaatisendx ef tt wrigmal }mgnmﬂldrhmdu}e
obtai ning nodul.e s further configured to performnoi se-suppressed
proce¥si ngy thr lip fansuedos cyigal §aiue P8 th%ﬁwa%a/ﬂ%ﬁ%empercoeﬁﬁpgmﬁmﬂgmalhe
lip anlnB@.@Q conpri si ng: an obt ai ni ng nodul e, configured to
obtain audio signals, and obtain notion extent proportion of lip
shape accor damgletventb hétacibgning ¢wdigofedt theobainlitie Bp ghrqiesnocﬁri offithes turrent
gener at i uIe configured, to, obtain. an,original p. sha

ot t ed e Togy” gt iaiverias So@ Rl FisiabTpeRiry toge P gRELY s user
shape acc@yslicngell ithfe Q&S d"fﬁlats olfﬂlesmrae Wadetapnd the obtai ned
notion extent proportion of the lip shape; a second generating

modul B, conf Rguedsd stoggsmiingt wiita configwbdipe agpigk lipdbipeseodels adrali migeo

to th ted, ot tent val f the | h d
or ccont { QU Bd- bR oRGrE Beror hBadt s Brary: Saria

16. The apparatus of claim 15, wherein the ninth obtaining unit is configured to

calculate an offset proportion x hor/modelLength of an vertex z of the original

20 pronunciation model in the horizontal direction, and calculate an offset proportion
y_ver/modelWidth of the vertex z in the vertical direction, wherein modell.ength and
modelWidth are respectively the length and width of the original lip model in the lip
pronunciation model library, x hor and y ver are respectively an offset between the
vertex z of the original pronunciation model and the vertex z of the original lip model in

25 the lip pronunciation model library in the horizontal direction and an offset between the
vertex z of the original pronunciation model and the vertex z of the original lip model in

the lip pronunciation model library in the vertical direction, and 0=<z< the number of the

vertexes of the original pronunciation model.

30 17. The apparatus of claim 16, wherein the obtaining module is further configured to

perform noise-suppressed processing for the audio signals.

20



a third generating nodule, configure to generating a lip animation
according to the lip shape grid nodel set. Abstract The present
i nvention discloses a nethod and apparatus for changing |lip shape and
obtaining a |lip animation in a voice-driven aninmation, and relate to
conmput er technol ogi es. The nethod for changing |ip shape includes:
obtai ning audi o signals and obtaining 5 notion extent proportion of
| i p shape according to characteristics of the audi o signals;
obt ai ni ng an16rAgﬂnmﬁmu$ﬁﬁ@h@@éﬂﬂ@ﬂewnﬁmﬁﬁmt@Hm@%ﬁg user and
generating a nmo n_exte ace
or1nnal 01 p B Safdlle, BpHEuh ot MRk Rufl SRR R PG sbRid D isyt
the |ip shapsiticg@mehahitthcdodding tamamctgﬁstdssasadﬁlau&@tmgaﬁfsprdl ng to the
obt ai ned notion extent val ue of the |IF shape and a _preconfigured Ii

th

pronunti at i ot 1ot gasgeating inpdansy corrfgureghiheRiaifign m@wéullﬁgshﬁwt‘pm@ﬁ%lpewtwd
i ce-d t

cener o ney HSRT DR L REHUTSSANARL AL 06 AU EraBy il i

provi ded khapt edpr frlahé obtained maionkaiat propotiph ef dlediprshhun and Iow

cost. a second generating module, configured to generatc a lip shape grid model set
according to the generated motion extent value of the lip shape and a preconfigured lip

10 pronunciation model library; and
a third generating module, configure to generating a lip animation according to the

lip shape grid model set.
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