Met hod and Apparatus for Changing Lip Shape and Obtaining Lip Animation in
Voi ce-driven Animation Field of the Invention The present invention
rel ates to video-based ani nati on technol ogi es, and nore 5particularly to a
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expression, which” can be implemented by video-based animation technologies. The

video-based animation technologies take a mobile telephone or a web page as a platform,
in which the voice is configured with a self-defined video-based animation, so as to give

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 1s 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; obtai 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
obt ai ned notion extent proportion of the |lip shape; and 5generating a lip
shape grid nodel set according to the generated notion extent value of the
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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.



generating a lip shape grid nodel set according to the generated notion
extent value of the |lip shape and a preconfigured |ip pronunciation nodel
i brary; and 30generating a |lip anination according to the lip shape grid
nodel set. Exanpl es of the present invention also provide an apparatus
for obtaining a lip animation in a voice-driven ani mation, including:
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first exanple of the present invention
library, the lip shape is changed based on the voice; compared with the prior art, the

5  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
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10 DPetailed Description of the Invention

In order to make the purpose, solutions and merits clearer, the present invention will
be illustrated in detail hereinafter with reference fo 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

5 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 I01A, 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



The first exanple of the present invention provides a nethod for changing

lip shape based on voice. As shown in Figure I, the nethod includes the
foll ow ng steps. Step 101, audio signals are obtained, and notion
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of the audio signals. Specifically, the step of obtaining the notion

extent proportion of the |ip shape according to the characteristics of the
audi 0 si gi§Iages AUrghRNingE BouPHI W veindpy; a maxirgpapvalup gnonghide avernge:

h ] ; ) | | f
signals apguf b Kﬁ;{)ﬁggf %%gﬂﬁ%gmg%g%&g%ﬁ%%% 1? T rfb%gimgiﬁ@ éaﬁ%&&e 0

t he audi o signa o] e audfo al's are drvi ded

i nt o wi ndewsriseaohxiwiundeadudsscodiespiotidthgitmtild tigr windsws asvtasiesdage of sanpl e data
val ues in each group is obtained, an average group avgG oup of each w ndow
i s obtained, \where the average grqup.avgG.oup.includes er ages ,

cor r espondi néstygdbg? &i’pekéasi_cnmt‘ i ﬁa%}ﬁc g 'Hﬁ‘?‘?\‘“v‘é‘ﬁﬁéﬂ 'if;’“tcﬁlé)_“&?/lé)r age

gr oup sav gfaequRl &f 1L afPe, WnA dOMkéS (D0h 800 @11 s@BShdR t&TBX PRS0 g%mmoamak
whi ch conprjses maxi mum val ues corresponding to all the windows is

obt ai ned.unosy| pepheciftyng pregsiderey offsee unint . beSpesivfdccahdnge i dChitinesef each

syllable ¢ nds, t cone .kind of |ip shape, .and it takes, 200 to 300
m'yl | i secdagglgd’ut%gﬁgr%ﬁléub (I:I%bs%’néo sltllﬁ z%‘feésqlﬁptg ?}HF@OP% ?%lllt’)lh]ﬁnlé’imatp?l%‘?fm"s'
procedur eAcchbhing tareye dbeva pyiatipk:, clasgeinkd addibadisis &k AVABOUAE WAIEIRACH
syllable, so it is necessary to divide the ;&I able into phonenes.
Accor di gl atgsgainplspehpang epghl windome comesaphisdtoantl sylkibim sieh aredogi Vs ded
intown i : -certal at R... ‘ h W | X respond 0_one
yl 1 2B o Mg il ed 115, (Bl WA e AToRAE ot PER R EELASTRRRE bopiar s

| engt h, ahdneacHSuppospitcekdses pesodds t® pﬂﬂﬁup&mﬁemﬁﬂlaﬁuﬁpﬁsme géngﬁalsﬁh@(
seconds to pronounce the syllable and the l.ength of the wi ndowis

W ndowLen” 1“89%0‘6 HWO‘E’TQIL* YA%H} vo-&aiipt i ngudiat WMPdE peise spepasakksakps seconds
to pronoupgds Fen AN hLRE shenat Fhe SoQHR ¢ LRk &N oFoupLen
=y * audio sahrrgll)lgatr?lg%r%at gaﬂ%gsipegil |W(;§kailglluiePcl Otﬂgéaég‘rag%%gﬁ@h?r @'gjrrf)j% dat a
val ues i v ‘tawtho ganapipgirsteequal to that the sumof all the sanple data val ues
in the group is divided by GoupLen, and the average is put into the

aver gge gro

avgGFoup:  a naxiaqum value in the.average group avga qup is
obt ai ned ancuf? I?(‘glf%ﬁcﬁy’ :ﬂlﬁct %Veéa%% ik ‘6§f)tav‘\5iah’88\ﬂﬁ°‘é .gg‘loul’g‘s capit'p g‘ri’éﬁ?"y, in
order to samaifdliUROELQHS a4ty vARES: BNhekrduBes bivilcaNBRGrcAPHeP S Btaverage is
put into the average group avgGroup; a maximum value in the average group avgGroup is

obtained and is put into a maximum group windowPeak.

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
1 (>=0) is obtained; a maximum value windowPeak{i] among the averages corresponding
to the groups in the current window i is obtained; a ratio scale[i] 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] *



20necessary notion of the |ip shape fluently, noise-suppressed processing
is performed for the audi o signals when the audi o signals are obtained.
Step 101C, a maxi mum notion extent value of the lip shape corresponding to
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Specifically, the motion extent value of the lip shape includes: motion extent value

of the lip shape in the vertical direction and motion extent value of the lip shape in the
20 horizontal direction; the motion extent value in the horizontal direction is
Length*scaleForFramelk], and the motion extent value in the vertical direction is
Width*scaleForFrame[k], where 0=<k< the total number of the video frames, and Length

and Width are respectively the length and width of the original lip shape.

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,

6



It should be noted that, the original |ip shape nodel inputted by the user
may change 25according to practical applications. Step 103, a lip shape
grid nodel set is generated according to the obtained notion extent val ue
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lip pronuerErciaAn nEade] Iillbb%iarsﬁ not limiteghdej frickulel gnlyt e sbepe ofT()UgérI?er ating
he | f th
the 11D shanf gg]bﬂ' DS pP i 3RERIS as ! Pnd 18 SBLL AL EX' §RNoNAL U AL, t e

i
lip shap recon ure pr onunci rary i Acl udes

the foll qmd)mgicslhepSnodcl 11bﬁt1japnaj;ﬂ%néenﬁcdrﬂmgpﬂoolﬁluﬂ@rhcﬁéticﬁmclm&d:&h1si1& s@andonl y
selected fromthe preconfigured |lip ronunC|at|on nodel |ibrary, and IS
t akerf¥as g &ﬁﬂﬁaqlacar 5%&&?@9%@0&0%3% BF teh@renuwnrighen |Ghprasteripics of

St ep 103%115‘1’@{“{%(\5@?1) Bifonhﬁ'&aigﬂ Honals &EI%E&H{‘)@!' fIE,bQOOOO\mJ{geJ and theqapi gf nal

lip nodel in 30t I p pronunciation no rary are obtdined, an of fset
proport|éhghﬂl@&chﬂwkﬂUeﬂndh)mheumm&gmmakmbhmmqn0|at|on model is
cal cul ated. Specifically, the offset between the vertex z of

Specifically, the step of generating the lip shape grid model set according to the
motion extent value of the lip shape and the preconfigured lip pronunciation model

25 library includes the following steps.

Step 103 A, one lip pronunciation model is randomly selected from the preconfigured
lip pronunciation model library, and is taken as an original pronunciation model of the

current lip shape.

Step [03B, 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 |ip nodel
inthe lip pronunciation nodel library is x _hor in the horizontal 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 directionis 5y

ver/ nodel W dt h, ere nodel Length and nodel dth are respectively
| ength arft® \Rjiaw}ﬂgwwﬂ@aw giodsh anq alen‘ffﬁl'éi" 4 A weomalbaid#rbmﬂ%h HY %rilmode|

library, meﬁEﬁdhbﬁ ﬂ&[@?q{m% she neerih ecﬁgshoﬂ 01&516 QLckigh N@Ali RrERUPEGL gtd on

nodel . C, thé vertex offsets of ﬁe current video ¥rane is
obta|ned\@yunhﬁmumbyJﬁ@nnMEoﬁﬁﬁ$aumpumpdnme@nn©¢/eadhlmmmbmmldﬁmxmeiq

ori gi nal onungi t he t|o 10ext ent, val ue of the |ip shape
of ' She-cab PO Gl R oMb nBadRig OF g inied dr oo Y RiighiSiopB, a

l'i p shapg nadabd@widthewas Bitel M0 akd ﬁq@@cw\ﬁdmb&l@m?@ht%ﬁﬂi@%@%Au{&g the
original [ip shape nodel inputted by the user respectively with the vertex

of f set s ofidihe theprigingl p dwdek indhe lip pronugtiepor 0BEe! litheryl 9’p<4§h@ilpelumbdlel s of
al | V'deQéﬁﬂgﬁ?ﬁx@ﬁﬁkﬂ;méggﬁ @g@g&lon (ﬁpkthe audi o sequence, and the lip

shape gri ' he exanpl es of the present
i nvention, by using the Iip pronunciation nodel library, the |ip shape is

changed bas ettepnO3hiethe alenes offedrpar ed omiricht tileo femeris ablaineti e heleibiigal
solutlonscgﬂ vi ded bé t he exanpl es of the present invention have a sinple
GEI

al gor i t hii QRS9 ARPRIBEEN obeateV s léféo?i‘dhe@b}ﬁmdbpwlaw&rw mofe o thefgption
obt ai)pi NQx@n! | Pudhit AR FQHapcA(‘ﬁ tﬁ@aﬁﬂn{ Bk & ﬁ@ céll’ms%)gﬁm E(P{P,g v'c:n&! udes the

foll ow ng steps. audi o signa s are noti on
extent proportion of lip shape is obtained according to characterlstlcs of
the audi o siyemle3D.St bp szt medd é tlmarweatsviﬂd:reﬁ'smeﬁm difdinech 8y wivpdrpasatg be

ueer i s ot chnl 3R SRad fam By B 05 e GO IRETIH B St G at eal

accor di ngufrenttvi®oqrdngd. nal i p shape nodel and the obtained notion extent
proportion of the |ip shape. Step 202 is the sane as the step 102 and wl|l

not be described herein. X .
Step 103E, the lip shape models of all video frames are arranged according to the

15 audio sequence, and the lip shape grid model set is generated.

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 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, a lip shape grid nodel set is generated according to the obtained
notion extent value of the |ip shape and a preconfigured |ip pronunciation

nodel |ibrary. Step 203 is the sane as the step 103 and will not be
described herein. 5Step 204, a lip aninmation is generated according to the
lip shape grid nodel set. Specifically, the |ip animtion may be

generated by_using a common interpolation technol ogy according to the lip
shape grid néﬁéﬁogéﬂhﬁﬁ@n?ﬁ€h6§W§ﬂH%Pm1WHI%ﬂéﬁémﬁﬁg@ﬂﬁme“L In the exanpl es
of the present invention, by using a |ip pronunciation nodel |ibrary, the
lip shape 'SS&P%Q?Q lipasesh o bRV Rk GEpereIRARGHrdhE b HRGREARY mBfidy the

techni cal 10sol utions provided by the exanples of the present invention
have a siaxpingvallgof ihehignshagk dndw ppostnfigured liphpeonunicratior xanipl lébrafy. t he present
i nvention provides an apparatus for changing |lip shape in a voice-driven

obt ai ni ng modish @osor e ke Suw ¢ B PR AR PIRE e ana obtai n moti on

15extent proportion of |ip shape according to characteristics of the audio
si gnalss; Stp R04.stlijganenasn Rgen@aisl acdding conkilgwhesk i Mbidise. an
original Iip shape nodel inputted by a user, and generate a notion extent
val ue of the liP spap ccording to the ori_iq%! |.ip shape npdel and the
obt ai ned ot PRFIEREAe g‘rpo%ﬁ?ﬂi"i‘%h‘“&? ' H@nﬁa??ds ABENg grigmmon inteypelaiéashg
generati . A t ar.at. N I pdel set
20accord?%gﬁ?g% ﬁgégéﬁé?g?%éﬁﬁﬁﬁﬁgﬁﬁggﬁﬁﬁ€@§§F32é%ﬁwﬁﬂgﬁf?%ﬁi 8%2 and a
preconfigured |lip pronunciation nodel library. Further, as shown in Figure
6, the obt ai hithg crandplbeobhe peoagringwgion, by using i tiptprabmaiabipmqodel librg911,

SgrLlegur Efﬁie Eig sﬁlg}?e\/%rcshgnée%eba%g(g be (R g&%é;sdon?p%gecp ‘%tﬁltﬂe %rigp )a(i!t,nilf{gn tgc%m%lale dat a

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

S 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,

9



25a second obtaining unit 5012, configured to divide the audio signals into
w ndows, divide each wi ndow into groups, obtain an average of sanple data
val ues in each group, obtain an average group avgG oup of each w ndow,
where the average group avgG oup conprises averages corresponding to groups
in the wi ndow, obtain a maxi mum value anmong the average group avgG oup of
each wi ndow, and obtain a HBX|nunkgroup w ndowPeak whi ch i ncludes nmaxi num
val ues c@PHE B AUTAG SHURIVEOHENRTRIShS Ny, pricrethetvaTaaE BEpWrveCsoms,

confi gur g, &l)ﬁsé%bﬁ\/%'uggﬁg DR OU R, gq 'fﬂgu Xieft Wahg: 8lgtd1{6h?? nlefx & 3PGuc

corresponding to a current W nd ordln to the o talne maxi mum gr oup
wi ndowPeakncapdht hecolgt airogd ang@tmrpn@fs eachl enﬂabva andloberin anthaximum gaodpour t h
obt ai ni ng .unit 14, con&%gured to obtain the tion extent proportion of

the lip a%%‘v?%gaﬁw% VIFESUR XHECTOreaRGSS G (g e WHEO¥Eir rent wi ndow

i according to the 10maxi num notion extent value of the |lip shape

corr egpondi nghi@ (;blﬂﬁmﬁg RRR0 | M RAOWed 16 HhEMES makit@ins GO0 cRRhAy M NG uni t
5012 i ncl udes: frfth obtaining unit, configured to obtain an average

of the sdmplip bmeaCQY@BméEiﬂm‘ topmehretoupdow itaseordingr terfhe whiadww maximum a
si xth obt ai n|n red,to obtaln dowPeak[i] anong
The. 15avaagata b GATN BMEE% b RbA s BT e W ndote 1 s

sevent h obtalnlng unit, configured to calculate a ratio scale[i] of the

maxi mum w doa/\ﬂaeak[obﬂailamgium fe0d, ot auetl o Gaptie et sadnupropaxSanphieval ue;
an eighth obtaining unit, conflgured to cal cul ate the maxi num noti on extent
val ue exti@ g ingscurkgt yidgo @ﬁ&iﬁéoesa@@élﬁeﬁaﬁhﬁg@%n&\ﬁ@demira@mldmrﬁ@aw i

wher @0exrlﬁﬁ‘h{mllqaﬁ&%nq{]g('tél E%Quc OF@‘%H‘ ré’hd e cor Vﬁ\!@ﬁrﬁ d{&,bg Ghe (m?l)éh?@u wiihe maxi mum

noti on extent value o urt "the
fourth obtaining unit 5014 |s speC|f|caIIy configured to obtaln a noti on
ext ent propdiurihen tiscwtarortFaiamg[ukjt SO 2 idvdudekp shape in the jth video frane
correspondi ng

a fifth obtaining unit, configured to obtain an average of the sample data values of

cach group in the current window i;

a sixth obtaining unit, configured to obtain a maximum windowPeak[i] among the

15 averages corresponding to the groups in the current window 1i;

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

windowPeak[1] 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 cwrrent 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, tframeNumber = x * video



25 to the current window i, i.e. scal eForFranme[k]=j*(scale[i] /

(frameNunber/2)), where k=franmeNunber*i +j, 0=<k< the total nunber of video
frames, frameNunber represents the nunber of video franes corresponding to
each wi ndow, frameNumber = x * video sanpling rate, x represents duration

of pronouncing each syllable; j is increased fromO to frameNunber/2 and
t hen decreaSﬁd)tronlfrangNu er/2 o 0, and n. integer Furt her,
the firstS2gRHBe Py CREALHE (egsoyehRPayIsH et dagh STl EteREscd MO Bt ho

lip shaperAcQAAbAS 4@ tﬁé}?d&[dagcdq%m|Hd&e§ﬂﬂ%r/§@@@'an@r]qs glhﬁm,ge% ai ned notion
extent proportion 5o0f the |lip shape includes that: rst

generating nodule 502 is configured to calculate the notion extent val ue
Lengt h* scal ePailmrdhe ik sererating medule 80 adneditingdhd wationpxentalabl dtle lifhe
gDLLgPhg)%glgékt Efc\égilcﬁgﬁ%l\gy tﬁié 01[$1§q| ltepfF 1%&%@1%&1 ﬁhd tléc ot??e]m(\éf HlOWigfﬂg%rpggpomod wher e
respect i ugltye lih¢hapengliicantiwi dt h of the orlglnal 10l i p shape. Further, as

shown in Figure 7, the second generating nodul e 503 includes: a
sel ecting unjt 5031 config d to.randomy select one Ii ronunciation
model from tHe ﬁﬁte%%ﬁt@arﬂé%ﬁ? ¥ pUproffinier e Greatanie e ’élr@g?)@/ cxigpdvaleke t he

b pronungakiofimpeshAs AnneriaaRl BraACLALIAR.IRARL: Abusuent |1p

shape; a ninth ta| i'ng unit con |gure £0 obtain vertexes of
the ori givabie WidihtsealicBerFomerbpial thandtiaal drdcgomarhdré p~wiodhé tdtal uebet b

ronun0|at on. node nd . cal cul ate an o fs roportion of each
Vertex of’ %ﬁad??sgﬂwilﬁcwaﬁﬁ%@{g@h "BhBevely the xRt Gt of F AGeAl t
50331oconﬁygu%§d to obtain vertex offsets of the current video frame by
mul ti plying the offset proportion of each vertex of the original
pronunci ati on 20nodel by the notion extent value of the |ip shape of the
current vi delburiheams seorr sshewdinhetsocandesepeitieg module 584 iedledesnt h obt ai ni ng
unit 5034, configured to obtain the I|p shape nodel of the current video

frame by Supaegagail%gu@@%ﬂbtc%hg@ge@ %lnq{ .gleahgspeehgg)g&{ﬁng@g&; Le9.py the

user respective e’ver he curr rang; 25a
nmodel setfrope nier ptacmg‘lgma:d 1ip @B&munecaribi gwdeti lib@r@randngee Hicplis hapenswgal s of
i and generate the |ip shape grid nodel set.

all video ﬂ{?
model as anl original pronunciation model ol current lip shape;
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 ecxtent 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, contigured 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: t he ni nth obtaining
unit 5032 is configured to calculate an offset proportion x_hor/nodel Length
of an vertex z of the original pronunciation nodel in the horizontal
direction, and calculate an offset proportion y_ver/nodel Wdth of the
vertex z in the 5 vertical direction, where nodel Length and nodel Wdth are
respectively the lLength and width of the original lip nodel in the lip
pronunci ﬁ%ﬁp%%HQHWIFHF§P9?“§ @’BQE%ﬁtﬁﬁé nunber of the vertexes of the
ori gi nal pronunciation nodel . Furt her, the obtaining nodule 501 is
further ConfﬁﬁuﬁﬁdlkﬁuﬁﬁﬁéQ&ﬂﬂGQB?QSS&Rﬁ%§§§?Q>Eﬁ@ﬂ@@shﬁgﬁﬁﬁflﬁﬁﬁwﬁMg'o
signals. 10It should be noted that, the detail process of obtaining the
audi o si gnabgmadelLetmthiofiangctibre 2 mbttho ariginlepronproyiiontatel of ticHwrizbpiabhape

according;.to.the characteristics of the audio si .S the obtaining
modul e BOTY" i eP QR Wb uiEE plBe e P P s IR ants TSR e be

not ed st hatertidah @iréleioal whpfeogead Lafgt®RL @I ROV oY tedpddabell/itRe Khapeatpdel

15 inputted by the user and generating the notion extent value of the lip
shape acddfth plgtheoerigieal dim gnogah inf the l§hapaupgiden medelt eavbead fsdzhhe on
extent pr riien. of . the Lip S o fd .1generating nodule 502 may
refer t0f@ﬂﬁwé%ﬂﬁ°%%%&?§0kE@(?%?@ p@%ﬁﬁ%ﬁé$l&8&d1t shoul d be noted that,
the detail process of generating the lip shape grid nodel set according to
t he obt ai nedFurtiter,ahe etimntg madule 501 it fuethbr idirapd tapdfoienpseagpidsged ed |ip

20pronunci ati on Fq_el Iibnanx‘by t he second generating nodul e 503 may refer
to the stPEYFeIHae {4 leywdiq §ighdlsyanpl e. In the exanpl es of the present
invention, by using the Iip pronunciation nodel library, the lip shape is

changed based @BulihBe Rk&E tha€OMRANGM] Wrbdbst RE RthiRfngahk, addle stg@eRNA Al
sol utions provided by the exanples of the present invention have a sinple
25al gor i ohfainipgthegsetion extens prenorti¢n efkhmpipeshafe adeerdpreetodht clianacgntsiionot

provi des ratus, for obtaining.a |ip animation., As s .in Figure 8,
t he apparta Sgﬂﬁﬁs&%&g;egy We 8Qtdmmg:, Dafie 5 may 10%01 W thé stephl%vfmm fhe 8

example.

It should be noted that, the detail process of obtaining the original lip shape model
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 hp shape according to characteristics of the audio

si gnal s; a first generating nodul e 602, configured to obtain an
original lip shape nodel inputted by a user, and generate a notion extent
value of the |lip shape according to the original |ip shape nodel and the
obt ai ned notion extent proportion of the |ip shape; 5a second generating
nodul e 603, configured to generate a |ip shape grid nodel set according to
the gener&eH PRIOTEM At P‘?/%“El’é‘“?ﬁtotqkié‘aP’iCH‘”é‘ﬁé)ééh%’dma“@}aé%onfi gured lip
pronunci ation nodel |ibrary; and a third generating nodul e 604,
configured tg mengsakid hb@u;@moqau)m@&p% dbfith LR dilpShdl ] %g@%&w d

nodel set. 10The obtai ning nodul e 601, the first generatin l e 602 and
t he secoridp‘gféﬁieli’)a@ g, Abl pérergo 3 1mt®nrce®qmoftliuveﬂyuehmshaieem’cmﬁmgtmethc

obt ai ni n e the firSt,gen e and the cond eneratlng
modul e i %)r{éhnalf Ilﬁ %pc mg%%la d 81§rs.)§ Wcld nq?.'tb ) (Bcécna SLPPTAP ﬁiécrlgﬁ) Hg

shoul d be noted that, the detall process of obtaining the audio S|gnals and
15 obtsai ni nga tsétemﬁq;dlaiatlﬁg(trﬁ)ﬂtxiep‘m@pecﬁﬂi]g@mm‘o chera d @hﬁ&ﬁﬂﬁb AGC Aodbingt t 0
characteristics of the audio signals by the o talnln |l e 601 may refer
to the st®pOHHE orihe gengraled anoliog psreaL Value af tth%hmh@eb@drﬁoxn@eommamed ihe
detail pr t original lip shape nodel inputted by the
user andIggﬁggg}%%gg%ﬁlﬁ&ﬂg;Sﬁﬁextent value of the |lip shape according to
the original |ip shape nodel and the obtained notion extent proportion of
the lip shapeﬂbyig@&hﬁh@hnemﬂgé@%n@hﬁggedmdgh&xﬁ@&iﬂnmﬁw&ﬁemaumw&hgt@tep
102 in tgf h ﬁ ng(ﬁ It should be noted that, the detail process
of gener at'f Hg St 83?§B A5 grid nodel set according to the obtained notion
extent value of the |ip shape and the preconfigured |lip pronunciation nodel
librapy by timge &ﬁﬁzﬁﬂlﬁi{ﬂﬁx@@ul@t bg editse %ﬁs@ rafRY MBHAE 402 LR @beRcIAP I n
the first exanple n the exanples of the present invention, by using the
lip pron@feeating marsdre 003 IW‘brl@P?CUVLCHEeqililﬁalSilttai@ethesotttdtmmgemomds,etileohlSt he

b h
b eo ARapffl Mol 18, BC QL8 enerblif WESIN e ASH SRR RREREH TR ™ T

The techﬁm&&mx&QHMEkmns of the above four exanples may be applied to, but
not limted to, a term nal video based ani mati on or a web page vi deo based

ani mation fo §#éalnne t, may 5 pplicable not only to Chinese, but
also to Engl PouEr 8RS ‘%ﬂh@W %ﬁgdﬁ@%@s‘QrP%Waﬁ% ths wrlie sienalsi amt for

descryispt 'o‘%ﬂmmﬁ@ Iﬂﬁ?l%@hbl§ c%t@r‘ﬁ%o@?u&po%@mlﬁ accguitl ﬁtoaﬁ@lﬁ?ﬁ%mg@ S0 )fﬁcnpl es,

and the processing of other '| anguages is SI escrlbed
her ei n. ?héwdmyghdaHhLppMEhapmomndéDinmpme&eduhyamhéouBamemmyubﬁnﬂbtalned
according to human faces, aninmal faces and cartoon imges etc; the audio

signals are g E d|o gnal s or mal | ks or
si ngi ng, or I‘? 1# eorv Qlogcgii gt @g&icg%EPISCEﬁ“SJH Fol 1111113,?11@ 011g1nd1011p Qmpc modcfi
mpuited by the user and generating the motion extent value of the lip shape according to
p shap g
the original lip shape model and the obtained motion extent proportion of the lip shape by

20 the first 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.



toThose skilled in the art should understand that all or parts of steps in
t he above nethod exanpl es nay be inplenent by using hardware instructed by
a program the programnay be stored in a conmputer-read storage nedi um and
the storage mediumincludes a floppy disk, a hard disk or a CD. The
foregoing are only preferred exanples of the present invention and are not
for | 5 use in Iim,'t{'engi the protection scope of the present invention. Any
modi fi cat i on!MederERe RIS el BverovantPur whraRERERty PRadBPNd: 19 Ut et scope
of the prigsgnf @Vtﬁﬂﬁiﬁlginviﬁg@"d!ﬂ&dbﬁilﬁgtx&{ &0 q%%e}ga LNGady Qisg&tahf?rpdti%ﬁ%{e. of
the present 1nvention. Cains . met ﬁo tor changing I'i'p shape in a
voi ce- dr i ongartaamiemitingnbe gutipatls hotgonlp bt @himiesiy baudiooo Singhigh, Frenahdr ottieai ni ng

nmotion extent proportion of |ip shape according.to characteristics of the
2udi o 'si graeelETE Bilen TS arisi G A o a b sl kAR EEE B Riser
and gener@ag kg edoiddaAipl@XhRNhe YR W& of HiBel 1aR:BBAPE sAGERTI ARG L8 bhe
original lip shape nodel and the obtained notion extent proportion of the

| i p shapelesaihgd hereigehbe atigingl &pldhpps haple! girvtedrbgehe sietr mey Medingned t he
generated notion extent. val ue of. the Lip shape and a preconfigured |ip

pr onunci aatcf%ﬁfnﬁ’gazlf'mlap lg?cg?’f.nmi%fd(’es agd Cfﬁ%mh’&"ﬁ&ﬁj&&faihgf I%S’Igflgl\ﬁﬁéﬁ‘r Uik

obt ai ni ngiefmed bR textROte. PrORRN gk Of ndinfai SHAPS ACLRE BrNPediflly processed
characteristics of the audio signals conprises: traversing the audio

si gnal s, @AY ¥ ni ng a maxi mum sanpl e data val ue of the audi o signals;
15dividing the audio signals into w ndows, dividing each windowinto
groupg, obt a’i‘i%s@gbkﬁﬂiaai\ﬁeﬂlgglft Q‘TOUE]aUR(Il' stfgd %iyahu(gsl%ﬂll}]@ oqas(f‘%bsgiqlotﬂ@’abgpé al ning
an average group avgG oup of each w ndow, erein the average group

avgG oup ncahgt ies@esplay ersgges icgemespondising laodwiro Upsrdctedt e ayirpglams, the

obt ai ni n%ﬁa maxi wgﬁval ue .anong the avgr age group avgg} oup of each w ndow,
and obt alth?Hg a "k nﬁﬁ?ﬁcgrl&f‘pc‘i’d}’ﬁ‘&%}ﬁé ISIRREC COBED AF | 88 SIO5R86 WSMUWRI ues
cor r espongliagestaaidphl diskea WA a CD.

The foregoing are only preferred examples of the present invention and are not for
15 use in 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.



obtai ning a maxi num noti on extent value of the |ip shape corresponding to a
current window i according to the obtained nmaxi mum group w ndowPeak and the
obt ai ned maxi mum sanpl e data val ue; and obtai ning the notion extent
proportion of the |ip shape in a current video frame 25corresponding to the
current window i according to the maxi mum notion extent value of the lip
shape corresponding to the current window i, wherein i>=0. 3. The

nmet hod of claim2, wherein obt ai ni ng a maxi num noti on extent val ue
of the lip shape corresponding to a @3Paiukrent w ndow i according to the
obt ai ned maxi num group wi ndowPeak and t he obtai ned nmaxi mnum sanpl ef dat ah
val ue conpri $segime 010G ver Of.:.S t wes of eac
group i nn{)hsbﬁmcglnotd f?mpﬁlgfgg}nlﬁngq@? % ﬁiaﬁgﬁ% %@?%%@%ﬁh@@@%&%@eak[i ]
among the avebtagews codioesigodei agd tabtdifieg gmotips dxrent heogattioendt Wpnelopye i ;

calculating a.ratio scaleli] .qf the maxinmm value w idowPeak[ | and a
maxi mum é&gﬂ?jwéa : ?‘@Clﬁﬁf&aﬁs\%a}?éwﬂw_ »eVal ue; cal cul ating the maxi num
not i oy ext enl)bt&(_ﬁﬂilﬂ?ﬂt@éﬁ?ﬂfﬂ lip sRipel ABAdI iRy RRARE £A5d-eROAGIAFinbS Fn%ﬁm?ur rent
wi ndow i, wherein extent[i]=scale[i] * maxLen; wherein xLen"is the
mexi mum rstingyalegtodribe linlshepcofecoidend fophs heapimablip ahdpetrhedahiand ols obtdi@ied 4,
The net horgot%n gxltc%}'t rfaqrozzjort\{m{a $iEhd lip shape; and

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.

10
2. The method of claim I, wherein obtaining motion extent proportion of lip shape
according to characteristics of the audio signals comprises:
traversing the audio signals, and obtaining a maximum sample data value of the
audio signals;
15 dividing the audio signals into windows, dividing cach window into groups,

obtaining an average of sample data values in each group, obtaining an average group
avgGroup of cach window, wherein the average group avgGroup comprises averages
cotresponding 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 obfained 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 1 according to the maximum motion extent value of

the lip shape corresponding to the current window i, wherein i>=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:



obtaining the notion extent proportion of the lip shape in a current video
frame corresponding to the current window i according to the maxi num notion
extent value of the |ip shape corresponding to the current w ndow i
conprises: 15obtaining a notion extent proportion scal eForFrane[ k] of the
lip shape in the jth video franme corresponding to the current wi ndow i,

wher ei n scalﬁgorFra scal e % r/ﬁ%fra er/2 } wher ei n

Kt 3F 2 1
k=f r aneNunbeP MRS GLYRAEH 8T 45 es 06\9 SEWP 1 Hhig puerent windawiimber

represents t@lﬂaﬂufgrb@'inﬁfm%ﬁhd@%cf wARS PeRI T ea RN LR 85@6&1%8&91\% to 20
frameNunmber = x ideo sanpling rate, x represents duration of

pronouncﬂh@ééﬁ@hﬂﬁytP@UﬂéVﬂp&nﬁl|ncreased fron10 to frameNunber/2 and then

d d f f N nb 5. Th t hod of
Lt o e oe ARy SREILRELD Defe R MGl S gaPhFRE % gy ¢ ©

accordln@uﬁ@‘hﬁ@kﬂmngvma&n¢m$mﬁ@@pguondel and the obtained notion extent
proportion of the |ip shape conprises: calculatlng the notion extent
val ue Length@%@%ﬁﬁﬁbﬂh?aﬁﬁf%?nmn“@“h@rP¥€Wtawh@|ﬁ@@ﬂﬂ nofafie dal okt i ng

e o BBl i B D868 STRLERONRL LB vaRbhGRL 01 Feel | on:

wher ei n Lengt are respet V6] W odth of the
original 30l Wbcrsimarplexllmﬂsl the maxim@m fﬁhaoﬂir&kh:ﬁdvﬂﬁc @Iﬁyhcofip Ghapa1sf Al tige S5,
wherein generating a |lip shape grid nodel set according to the generated
noti on ex¥'@htW¥al ue of the |ip shape and a preconfigured lip pronunciation
model gl i brary conpri ses: random y selecting one |lip pronunciation nodel
fromthe preconfigured |ip pronunciation nodel |ibrary, and taking the lip
pronunciatiGhTﬁBdaﬁhakoﬁmnﬁWRgﬁhmnhlpronunciation nodel of a current lip

SR TR AR T
an of f setcoRegRARE A 1Rf cLeRENWHRIWEXa Rbrdtile0qhd HaRBhuR HRMAGK AL fludpdel ;
the lip shape corresponding to the current window i comprises:
[5 obtaining a motion extent proportion scaleForFrame[k] of the lip shape in the j"
video frame corresponding to the current window i, wherein scaleForFramelk]=j*(scale[i]
/ (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 [ip shape comprises:
calculating the motion extent value Length*scaleForFrame(k] in a horizontal
direction, and calculating the motion extent value Width*scaleForFrame[k] 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 fo the generated motion extent value of the lip shape and a preconfigured lip



obt ai ning vertex offsets of the current video frame by nultiplying the

of fset proportion of each vertex of the original pronunciation nodel by the
| ip shape notion 10extent value of the current video frame corresponding to
t he vertex; obtaining the |ip shape nodel of the current video frane by
superposing the obtained original |ip shape nodel inputted by the user
respectivel¥ wWth the vertex offsets of the current video frane;

ar r angi ngd PRSP S HEHRPEYFOHIEY| deo frames, and generating the lip
shape grid | gpadaly Sefecting oné: 1iPNErdMBAAROImEdR! (8, mh 'i'&!oﬂﬁg@l‘la&ulliﬁt' ng
an of fset proportion of each vertex of the original pronunciatton nodel
conpr i sesronunciation capédd| trang wad wekihgethe pipo poritunontion hosdarodehil enigital of an
vertex z of the original.20pro nqLatjon nodel in the horizontal direction,
and ca|ch%PPﬁ8“8ﬂ“8PF§3ﬁ1%$‘BEHQF ®y _ver/nodel Wdth of the vertex z in

the varti cal olthin8Gt ve@Ries of theRehRian ?féﬂ@ﬁliatkﬁ’ﬂﬁb&bi and aRARknMBtHodl &
respectively the length and width of the original lip nodel in the lip
pronunci db¢ 6 Prsgerialioreeyl livayorndggadewating an aiigetrpepraton vEtacharertef pEet
bet ween t, er z of the orjginal pronunciation nodel and the vertex z
of the éEg8¥¥8@§§P“F§8“§%?éﬂeLn the Iip pronunciation nodel library in the
hori zont al détteiatngoneiadid odiRetof fisete batsmeeridéharaner ﬂa?Xlethﬂyithth@ré{ﬁieﬂm _
pronunci ati on nodel and the vertex z of the original |ip nmodel in the lip
pronunci REPRMOHbAERAEN Brkryof thetpiginabprareasiader odrloby thmbip ohapeszotion
nunbgg Ofex%e*ﬁ?vé’iﬁé& @%uﬁénttd?(f‘eoq{‘dn% &Q'Ilcs;gd'n Gl \'/e(?t.%x,rm dul e. 308. The
met hod of claim 6, tfurther conprising: pertormng nolse-suppressed
processi ng fdraining theillp shaicgnades of Qe chrrertvitted ffantc bdpiemoniggahd otpaiaed mat i on
conpri sing: . . obtaining audio signals, and obtaining notion extent
or opor ¢ GHESK! i3 CREHEOLECEPHIHG0Y Bciar lrsbativ ey ae B (e £06FS %ilhal s:
current video frame:
arranging lip shape models of all video frames, and generating the lip shape grid

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  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

O=<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:



obtaining an original |ip shape nodel inputted by a user, and generating a
notion extent value of the |ip shape according to the original |ip shape
nodel and the obtained 5nption extent proportion of the |lip shape;
generating a lip shape grid nodel set according to the generated notion
extent value of the |lip shape and a preconfigured |lip pronunciation nodel
i brary; and generating a |ip animtion according to the |ip shape grid
nodel set. 19%@1.111% agdipasigedls Pt COOHAMGE NGOl aFaperhrerion oilcBp dfhiapen
ani mat i on, . .COMMYS i, Sd NDos oot ) i Ni; modul e, configured to obtain audio
si gnal s, %ﬁd%gg$g§hﬂ%%f?%ﬁsg@#%%%g%fgggF?ion of |ip shape according to
char act eri st be@indfg drherigmall bp Shgpeahsde! input@d fiyr $ Ls@ener adien@ngodibeon
configured to optain ap original lip_sPape model j nputted b% a user, and
gener at e SRS obxhehp shapeuwscoriinghle the prighablp sbasrapdr apd haebtgpedi nal
lip 1@5hqﬁgﬁ&pgg&“gﬂ%ohngHQQE@h€ggngtion extent proportion of the lip
shape; and a second generating nodel, configured to generate a lip
shape grid npdetatgeta lgpcshepdipngd ntodlet fv agendngtedicnehirord exdtentexicat wduof t he
lip shape and.a preconfigured |ip.pronunciation nodel Iikrary. 2011. The
appar at USO@F° iy g?"ﬁ?i : aﬁ%&?'éiilgilr?‘ﬁ]églﬂ’&ﬂl&ilﬂ?tﬁfﬁl Iﬁﬁﬁgﬁlgm&‘r Bi ses: a first
obt ai ni g unbéner#ARHIPUHNEHdh ICANRISS thdBp FUPL Bridhaid] &t and obtain a
maxi nrum sanpl e data val ue; a second obtaining unit, configured to

di vide the audio signals into wi ndows, divide each wi ndow i nto groups,

obtain an av e of sanple data,values in each.qgroup, obtain 25 an average
or ourtavgar of o BRI S R LR e SO AP R Compr | cos
aver ages cor uespangiggotiolege@Msirddntot difaini andRVE ¢ 0D, ahd BN ahue
anong the average group avgG oup of each wi ndow, and obtain a maxi mum group
wi ndowPe dRoRHTiehotlonihape according prushajastaisicceftheaybnsigngst o all the wi ndows;
a third obtaj ni. ok .9 I X M0t t val ue
of the I1p sbohpetifhlne SAMILIULAIIE @ bl of IREATHIVEBE LORSHLERY 12

obt ai ned byexiiser nmd pengpataiamiaivteadcrandut bé thelipaihapdadraxdinym thaopkiaadags a

val ue; an : : : :
15— shape model and the obtained motion extent proportion of the lip shape; and

a second generating model, configured to gencrate a lip shape grid model set
according to the generated motion extent value of the 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 cach group, obtain
25 an average group avgGroup of each window, wherein the average group avgGroup
comprises averages cotresponding 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 1 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



a fourth obtaining unit, configured to obtain the notion extent proportion
of the Iip shape in a current video frame corresponding to the current
wi ndow i according to the nmaximum notion extent value of the |lip shape
corresponding to the current w ndow i. 12. The apparatus of claim 10,
wherein the second obtaining unit conprises: a fifth obtaining unit,
configured to obtain an average of sanple data val ues of each 5group in the
current VRHEBHT motion exferyivatus dBredimiape emraspording fodhe eyrend vomtox h a
maxi nrum wi ndowPeak[i] anong the averages corresponding to the groups in the
current w ndow i ; a seventh obtaining unit, configured to calculate a
rati o scal e[ i3. Tt appreatmaxt olaim v 6/ wiecrewm nidosBeakdlitdinagding araprigesm audi 0
sanpl e data val yue maxSanp| eValue; = 10 an ei ghteen obtajnjng uynit,.
cont i gur ed b IEHILHHRE “hifeHLEERIFP RBRITOH SR pARAE ik BAEE 4 871 ¢ he
l'i p shape,caf mesPORfiRY i@y e current wi ndow i, wherein extent[i]=scale[i]
* maxLen; wherein i >=0, maxLen is the maxi num noti on extent val ue of
the |ip shapesiafh abthinidgpeuni,neofigured 5o obtain 4 MraxiThemappdeat ek [idfanwingithe 10,
wherein the fourth obt@iqjqﬁgunit~i% configured to obtain a notion extent
propor t i R8T CESPRIHE] P1MGEORRLIY PRCUFLpE 4% he jth video frame
correspondi ng sé@ntNEbt@IninE Dhit Wedhdi@wtel, to AR 2 S68b EQE[ ] bRMR] hahaeal e[ 1]
[ (frameNunmber/2)),; wherein k=frameNunber*i+j, 0=<k<the total nunber of
vi deo f r afeBs windowyenkbiNand e maxapwe sedio sample dgtinséte axSampdeValyeanes
corr el%pond' g, & 1t%a¥9?tx\fnﬂgrcmliit fc&?fﬁ%%&@?%ﬂc llﬁt Xt}l; m\é!xgrggm%?o%ln'e?( of fhGe X
represents duration of prohouncin each syP abl'e. s imcreased tromo to
f r ameNunegrdhg ijastdhd heshdps cdaespaded b tenoufeaneiNdowe] wRerkid (iendlifeksgald[s an
integer. 2514, The apparatus of claim 13, wherein the first generating
nodul e gen®@f%tS%hg a notion extent value of the |ip shape according to the
ori gi nal 11 pufOBRE-T9IELxAMd fe nARIALASHMB 00y PXLEN: BE ARWAILS T the
| ip shape conprises: calculating the notion extent val ue
Lengt ht sadl¢ ekalofvsr ane[ k] in a horizontal direction, calculating the notion
extent value Wdth*scal eForFrane[k] in a vertical direction, wherein the
Lengﬂﬁ and 30Wdth are respectively the length and wi dth of the original
l'ip shape nmogdglppelppakies SPPAIRUYS whbrefMheObuth bMEniAQ uhR i$4oniRIBELLD the
second generating nodul e

obtain a motion extent proportion scaleForFrame{k] of the lip shape in the " video frame

corresponding to the current window 1, wherein scaleForFramelk]=j*(scale[i] /
(frameNumber/2)); wherein k=frameNumber*i+j, O=<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 1s increased from 0 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 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, calculating the motion
extent value Width*scaleForFrame[k] in a vertical direction, wherein the Length and

30 Width are respectively the length and width of the original lip shape model.

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

19



conprises : a selecting unit, configured to randomy select one lip
pronunci ati on nodel fromthe preconfigured |ip pronunciation nodel |ibrary,
and take the |ip pronunciation nodel as an original pronunciation nodel of
current |lip shape; 5a ninth obtaining unit, configured to obtain vertexes
of the original pronunciation nodel and an original lip nodel in the lip
pronunci ation nodel library, and cal culate an offset proportion of each
vertex ofcontyeisey i gi nal pronunci ati on nodel ; a tenth obtaining unit,
configured to obtain vertex offsets of the current video frane by

mul tiplying §b&ecafnbs@l, BIARAR B PaRbonB RGN MVt 8% RbndddfiBh WdBBom the
pronunci ati on nodul'e 10by the Iip shape notion éxtent value of the current

vi deo fr aneconfewied pormemgctation nedeklibresy; and takathedippreonticiaivnaneichgs ami t
configured. to abtain & he |i R ?haf?-?tllmdﬁl of the current video frane by
super posioﬁ&l?"}%g OREEPEGISHT GF SHFN 18 Si#Pne nodel inputted by the user
respecti vel ya wirtth obheniveuhBX cafffosflstoafbidile cBlk &t thyi cﬂ%ﬂlﬂi hadMncidfash model
set generating unit, configured to arrange |lip shape nodels of all video
franes, dRede)eneéparestrblipingpdshipdedivi prompwédtiogepodel librarggind Thisulapspar at us

of claim ‘ el I .0t L al.ni it.calc ing an of fset
proportiéﬁégy&gg%ﬁbggi g&Q%BE{%gﬁé?*%ﬁ%@?ggﬁ%ﬁ%%@fg%ﬁ%n nodul e conpri ses:
20cal cul at i ngteath ofihinete ynipediiguedl o dbodin Fode! beaad bf Bk cament@idedXrameof t he
original pronunciation nodel in the horizontal direction, and calcul ating
an of f settYgRBlsBri e ey et prrperdpved crchorerter e tviae pegingl pranynseatipa mrqdig
direggio 1arekin s podaidenath and L W4 £ £ y! ength
and wi dt p])yogj‘(@t ﬁﬁl;lgh[p I gl ngdlTl P?%I}Rnoéel H?ﬁl%t %Ye“qfllpEﬂ%'r%oﬂél%ﬁ%?gﬂ%ﬁhﬁgégf ﬂ}cl brary,
Xx_hor andestexser are respectively an of fset between the 25 vertex a of the
original pronunciation nodel and the vertex z of the origjpal |ip nodel in
the 1ip prontnGr4 bR HEtE oriFgog guteq ¢ 9 thth‘le&ihtgapcd’i‘QClﬁgP} ¥ Qfgnan

of f set b%(‘lh%eﬁalﬁ@%y\/sﬁﬁ&?ésiﬁg afe shgingd 'OEIE{@@J PR Road ApuitERds) mendet he
vertex z of the original |ip nodel in the |ip pronunciation nodel library
in the veetpeeaieldiviteed wntex afidctoekthe cuttentrvidrodraned; t he vertexes of the

ort g'l@al prop lfnno%%latsétog%n%gﬁé 'unﬁ,o configured to arrange lip shape models of all video

frames, and generate the lip shape grid model set.

16. The apparatus of claim 15, wherein the ninth obtaining unit calculating an offset
proportion of each vertex of the original pronunciation module comprises:

20 calculating an offset proportion x_hor/modelLength of an vertex z of the original
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

25 vertex z of the original pronunciation model and the vertex z of the 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 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



17. The apparatus of claim 16, wherein the obtaining nodule is further
configured to perform noi se-suppressed processing for the audi o signals.
18. An apparatus for obtaining a |ip animtion, conprising: an
obt ai ni ng nodul e, configured to obtain audio signals, and obtain notion
extent proportion of |ip shape according to characteristics of the audio
signals; 5a first generating nodule, configured to obtain an original |ip
shape nodel inputted by a user, and generate a notion extent value of the

l'i p shape acgondi AGatafistiBLoRhindioNalip Jiﬂilﬂ’hatsf(}ﬂﬁ@&ngﬂgﬁé: and the obtai ned notion
extent proportion of the |1 p shape; a second generating nodul e,

confi gured t@ genenat modulk pmsﬂgapfei, tgrabthinaddio sgtalaeodptiangmoGot ketent
generated‘nDL%onﬁ@xtqnthyaju? QL t.he thfsh%ﬁﬁzan a}gﬁgconfigured lip
10pr onund S4B HodeI4PP BRAFg e Mheharacteriici itibe ke tgtitg modul e, configure
to generati ngfigt pbRraMgBbi @0, @x6RLRAUNE obRid A olikRaSHARRPE hidcMgateset -
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;
a second generating module, configured to generate 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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