Met hod and Device for Creating Video Animation Field of the Invention

"the present invention relates to animation technol ogies, and nore N
particularly to a nethod and apparatus for generating a video ani ma |;)n:[_On
Background of the Invention Most | nternet users enjoy seIEpresgntﬁ

and showi ng personality, so as to receive attention fromothers. An fus,
video ani mations are favored by nore and nore Internet users because o
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the grid nodel. The synbol “syst em enent’s ‘expression c g by
controlling the grid nodel, so as to generate the video ani mati on.
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With the development of video animation technologies, the video animation
10 technologies are directed to the combination of audio technologies and video technologies,
and facial engine and driving technologies, especially, the facial engine and driving

technologies are core technologies applied to video animations.

In order to provide a video animation, a conventional method for generating the

video animation is provided. In the method, a grid model based on facial musculature is

}5  established, and a symbol system is established for the arid model, The symbol system
implements expression coding by controlling the grid model, so as to generate the video

animation.

During the implementation of the above conventional technical solution, the inventor

finds following problems.

20 In the conventional technical solution, the video animation is generated by
establishing the grid model and the symbol system, and the calculation amount of
establishing the grid model and the symbol system Is very large, thus the time of

generating the video animation is long, and application scenes is limited.

Summary of the Invention

25 Examples of the present invention provide a method and apparatus for generating a

video animation, and in the method and apparatus, the calculation amount is small, the



25Exanpl es of the present invention provide a nmethod and apparatus for
generating a video animation, and in the method and apparatus, the . .
cal culation anmount is snall, the tine of generating the video animation is
short, and further the nethod and apparatus can be applied in a large
application scope. The exanpl es of the present invention provide a

nmet hod for generating a video animation, which includes: 5receiving a
comrand één@Oﬁgmaﬂﬁsgﬁbed@c@thmﬁwgﬁamoacmkbhnh@ﬂhesmdmﬂhmge@pmhmecgonnand,
and detqutni the total nunber of frames corresponding to the action and
a notion éﬁ%?Pg%VEh?“%f@BQ%‘m??%ﬁ%; cal cul ating an offset of each

control point in each frane according to the notion coefficient of each
frame, and gemecrirmpigs af thel@esani waditon #661aLd RYiHoa fohe-Alhsss 1ofiqdPeach
control point in each frane and the total number of frames. The _
exanpl es WM. preddp¢ludesvent i on al so provi de an apparatus for generating

i deo ani A whi Jdacludes, a.receiving unit. configur dnto receive
2 comand soutoyes” RERh ISRy Gof TERHIAR: thiapiof s ghhe of
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198kt of each frane; a calculating unit,

configured tQiGaligiyl #t 8{:‘1’?@@_0@!‘05@51{%01?;01jﬁ&ﬂ iR (Pilamgozic%rdiii{]g £o6R Loare
according the notion coefficient of each frame; an
coefficient of each frame, and generating a video animation according to the offset of

10 each control point in cach frame and the total number of frames.

The examples of the present invention also provide an apparatus for generating a
video antmation, which includes:

a receiving unit, configured to receive a command sent by a user;

a determining unit, configured to determine an action corresponding to the command

15 according to the command, and determine the total number of frames corresponding to

the action and a motion coefficient of each frame;

a calculating unit, configured to calculate an offset of each control point in each
frame according the motion coefficient of each frame; and

a generating unit, configured to generate a video animation according to the offset of

20 each control point in each frame and the total number of frames.

It can be seen from the above technical solutions provided by the examples of the
present invention that, alter the action and the motion coefficient corresponding to the
action are determined according to the received command of the user, the offsets are
caleulated according to the motion coefficient, and the video animation is gencrated

25 according to the offsets and the total number of frames. In the method, the video
animation is generated without establishing a grid model and a symbol system, the
calculation amount of generating the video animation according to the offsets and the
total number of frames is small, the time of generating the video animation is short, and

further the method can be applied in a large application scope.



a generating unit, configured to generate a video animation according to
the offset of 20each control point in each frame and the total number or
frames. It can be seen fromthe above technical solutions provided by
the exanples of the present invention that, after the action and the notion
coefficient corresponding to the action are determned according to the
recei ved command of the user, the offsets are calculated according to the
notion coefficient, and the video animtion is generated 25 according to
the of f set Brifdd¢deeijitiabl tuerbetwahod rames. In the method, the video
animation is generated w thout establishing a grid nodel and a synbol
system the ch&cwlanbmnﬂawﬂwntﬂmhkgﬁ@ewa&ﬂﬂ@ibh@u&%ﬂﬁ?caUMGﬁhhgﬂmQQCord'ng
to the offsets. and the ﬁa [nwmergjfrwm5|ssna the time of
generating the vi d8b RN BHPPEISAYHO and further the nmethod can be
applied in a large application scope. Brief Description of the Drip,vinus
Figure 1 is afpliowthant fbwtlust nlatiaig a mehbodofl pfncgBNeratiung adiniigeo

ani mation present invention. Fi gure
2is a ro&E a?%lyg(ﬂgf?éFWﬂbOQLhQFHBH”Y%Wobenerat|ng a vi deo anlnaglon
5according to another exanple of the present invention. Fi gure is a

schematic d|abﬂ@ﬁ]ih$uss¢mangdhm&nsmmuemu@eﬂﬁfmﬁﬁuﬁp@ﬁ%ﬂtH@ma@%Igﬁnerating
exanpl e of the present invention.
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i nvention provides a nethod for generating a video 10ani mati on. The net hod

is shown i r udes the follow ng steps. Step 11, a
comand slgt’:ﬂguﬁcqjc il an action corresponding to the

command i s de h i, ep /my be an audi o conmand
sent by the J%gf‘”nr L 8% ﬁ%ﬁﬁ&iggﬁ?mby“vﬁﬁ db%%hWﬁﬁﬁhéﬁmkﬁygd wdep
i nput tidng anumenal Tt Iieticils dsentis FHphaki, Bg includes the following steps.

Step 11, a command sent by a user is received, and an action corresponding to the

command is determined.

The command in this step may be an audio cormmand sent by the user, or an

command sent by the user through keys, e.g. inputting numeral “1” represents shaking

15 head, and inpulting numeral “2” represents nodding, The examples of the present
invention do not limit the implementation of the comunand, as long as the command can

be recognized. The command sent by the user in this step may be a command of a single
action, or a combination command of multiple actions. When the command is the
combination command of multiple actions, emotions of a person is presented according 1o

20 the combination of the multiple actions, and the facial expression shown in the video

animation is enriched.

Step 12, the total number of frames corresponding to the action and a motion

coctlicient of cach frame are determined.
This step may be implemented through any one of the following methods.

25 Method A): the total number of frames corresponding to each action and the motion
coefficient of each frame are predetermined, e, the total number of frames

corresponding to an action of shaking head is predetermined as 10, and the motion



15 head, and inputting nuneral "2" represents noddi ng. The exanples of the
present invention do not [imt the inplenentation of the command, as |ong
as the command can be recogni zed. The command sent by the user in this step
may be a command of a single action, or a conbination command of nultiple
actions. Wen the conmand is the conbinati on command of nultiple actions,
enotions of a person is presented according to 20t he conbi nation of the

mul ti pl e ceetlicomes ohddicrdng ffaavisahaekprestgwnl shdvferém ahesyve.detheandtimt i on i s
enri ched. Step 12, the total nunber of frames corresponding to the
action arf@cHicHmts (d"rﬂl@é}éﬂlﬁil gilentes ofe eadigufed ame.(Ar, det tremmatao. cobflicserst ep may
be inplenmented through any one of the follow ng nethods. 25Method A): the
total nunper. Qfiefd AIES 699'5,51%?(99&9‘%&904 Q. (ﬁ)%%‘Na% ﬂ%ﬁ?@q\q i% tla? sel a'ttl In?xﬁ'lber

coefficient of each frane aré’pre et erm ned
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conflgured as 0.01xN, and the notion coefficients of the latter 5 franes

are conf|@UW§Hﬁé§[@« BEIRGC008x( N-5 ), where N is the serial nunber of
frame. The paraneters including 0.01 and 0.008 in the above notion

coeffici ent SM@HN)dtPﬁ &@Qméigcﬂfc%gy %niti suﬁ;ig'iot%ﬁi 1{1&?6{581; grﬁﬁrrg%st Dcﬁm%&%k@foh"f the

present invention do not limt ues 0
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can better present the personality of the user.

Step 13, the offset of each control point in each frame is calculated according to the

moiion coefficient of each frame.

The offset in this step may include an offset at a horizontal direction (X axis) and an

offset at a vertical direction (Y axis).

15 The control points in the example are used to present the contour of facial
apparatuses, such as head, eyes, and eyebrows ete, in other words, the control points are
vertexes of the apparatuses. The control points and lines between the control points

constifuie a grid model.

In order to be convenient for description, the method for implementing this step may

5]
=

include configuring the motion coefficient of each apparatus in each action, e.g., the
motion coelficient of eyes or eyebrows is m_eyeCoef, the motion coefficient of tilting
head left and right is m_angle (unit: radian), the motion coefficient of nodding head or
shaking head is v_angle, and the horizontal and vertical motion coefficients of mouth are

respectively horModelCoef and verModelCoef.

25 A specific caleulation method is as follows.

The offset of eyes or eyebrows at the X axis (the horizontal direction) is ( A x —



Step 13, the offset of each control point in each franme is cal cul ated
according to the notion coefficient of each frane. The offset in this
step may include an offset at a horizontal direction (X axis) and an of fset
at a vertical direction (Y axis). 15The control points in the exanple are
used to present the contour of facial apparatuses, such as head., eyes, and
eyebrows etc, in other words, the control points are vertexes of the
apparatuses. The control points and |ines between the control points

consti t utske & Pkindeym@del . andnther sf8det 1 H8s GPYERLRAtaFRE YRRES (iRt kBMicalt he

met hod for inplenmenting this step may 20 i ncClude configuring the notion
coefficient of each apparatus in each action, e.g,, the notion coefficient
of eyes SFCENVEBIHWS N ¥ TEGeChER, YHehotlPgn (Boef Aivi Bt corrdiaie phichead
tell and right is mangle (unit: radian), the notion coefficient of nodding
head or $HERIPAFOHERWCEN ¢ PhHgh Ene apa diannidre Wi he phwib Ny isidgadn fromi on
coef ficigpty igﬁ{al : H&itﬂat%ro? BERRESH fo«}/lg{ ?( 1ﬂor \bde, Co%ghc)lagnﬁ% X (gllé'll\l/ggf%l} ac 'ﬁ)&' t ﬁgA

e y the datugn Ting;
specific ca ation nethod is as ows 8
of f set obfeymwsthoraeyeliiowa catththBnk( a8d wdich theercuer ts aktieh sestbMs, ihe ( Ay
-Sre_y ) xmeyeCoel Here, (Ax, Ay) is a coordinate of the Crossi ng point
between a plunb line and a datumline when the plunb line is drawn from an
original coordinate of the control point to the datumline. Wen the action
is an action 5of eyes, the datumline is a Gamin's |ink, and when the
action is an action of eyebrows, the datumline is an axis line of the
thee, (Srex,)') is the original coordinate of the control point, and the
control point nay be the vertex of the eyes or eyebrows when the grid nodel
is used, the original coordinate is a. coordinate of the control point in
an original picture, and the original picture may be a picture inputted by

the user or a preset picture, i.e. a picture before the video aninmation is
gener at ed. The offset of tilting head left and right at the X axis (the
hori zontal direction) nay be (Srex----Pivotic) X cos (mangle) -----

--(Sreit-Pivots) X sin(trLangle), and offset of

4a



tilting head left and right at the Y axis (the vertical direction) may be
(Srvic-Pivot_x) X sin( mangle) (Sr. J-Pivot_y) X cos (mangle) . Here,
(Sre_x, Srey) is the 10 original coordinate of the control point, and
(Pivot_y, Pivot y) is a coordinate of a fixed point. The fixed point is a
crossing point between an axis |line of the head and the |ower outline of

t he head. The offset of noddi ng or shaking head at the X axis may be
Src_x 1 IO v 2 and the offset of nodding or shaki ng head at
the Y axis Wéw Bé ‘Sf“éﬂ%“ ““ffSk)@“vfd“an@f‘e’\X 7Pt dhe prgpigd eoodinate, ofyt)m s the

origi nal caaudi padeaf i 1& b&uﬁ)@ REMOhaPeL UR,VLMEJ € 1$(Lyua§>1 %y@h%\@xt wﬁ)c
coefficient of nodding or sha |ng head, and “For the
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and gt ad At HRE

degree), D si represent e maxi Y aX|s
(the vértle@PWdVTé@ﬂWehydﬂﬁdhtYﬁe>£0na¢mneﬂm@mu3haklng head Delta |
represents notion anmount at the X axis (the horizontal dlrectlon) when t he

head rotates fjrfefds )flﬁ%g,qﬁ:% e d(ﬁ)egh gl ihge\g{]}\?s he ?}qgozﬁaldnac l)onéxt?ag% (;sent s the

nHX|nun1Iength of the head at axi s orlzon (V_x,
JO is a cdérdkmatetof & gﬁéndan@cbecﬁonf F@ﬂiphe<acﬁmommﬂﬂcn@ddhmgihead

t he standard vec vector_from an upnost point of the head to a
downnost 3

B ‘“o‘f*?%fheldh%% AU thgrY ppig e 7B 25 sHRk] wgy hedre_xh8ivet ahdar d

vector is o) Iej; St i h t point
of the hea% ﬁl&%%%qn% niﬂgaa ggf?%hnlfwﬁﬁe ﬁ”“ﬁhé ?*%é of the
nmout h &t  toniginX! axidnnays ithe col@U bk, &hg hhmcps%mwrﬁn&k(ﬁauﬁic YEL hikgeCoef x
ver Model Coef the offset of the nouth at the Y axis may be nonth Wdth

X si n(m_hdé¥ %gﬁ’ér) IXed et B Fesie Dol oo iDErneiUibh s dgH thodower

outline of the head.

The offset of nodding or shaking head at the X axis may be Sre x o+ K1 Xy

Jangle X0V x, and the offset of nodding or shaking head at the Y axis may be Stc y +

15 K1 X v _angle X V_y. Here, (Src_x, Sre_y) is the original coordinate of the control
point, where K 1 is a rotation coefficient of nodding or shaking head, and K =Delta 1/
Dis_1. For the action of nodding head, Delta_1 represents motion amount at the Y axis

(the vertical direction) when the head rotates for a fixed degree (e.p. 1 degree), and s 1
represents the maximum length of the head at the Y axis (the vertical direction). For the

20 action of shaking head, Delta_1 represents motion amount al the X axis (the horizontal
direction) when the head rotates for a fixed degree (e.g, 1 degree), and Dis_1 represents

the maximum fength of the head at the X axis (the horizontal direction), {V x, V y)isa
coordinate of a standard vector. For the action of nodding head, the standard vector is a
veetor from an upmost point of the head (o a downmost point of the head; for the action

25 shaking head, the standard vector is a vector from a lefimost point of the head to 2

rightmost point of the head,

When the action is an action of the mouth, the offset of the mouth at the ¥ axis may

be

mouwthWidth X cos(m_horAngle) X horizonCoef X horModelCoef -+



sin(nyer Angl e) x verticeCoefx verMdel Coef. 5Where, nmouth Wdth is a

di stance between the left corner of the nouth and the right corner of the
nmout h, nouthfleight is the height froman apex of an axis line of the upper
lip to the bottom point of an axis line of the lower lip, mverAngle is an
angl e between the axis line of the head and the X axis, mhorAngle is an
angl e between a line of corners of the nouth and the X axis, horizonCoef
and verticeCoef are respectively horizontal and vertical notion extent

coef fi ci ent smafihilBihve comut VerAddre wotitiosCRrt eatMoaaehdii ci ents may be
configured by the user or configured in advance. Step 14, a video
animation is generated according to the offset of each control point in
each franme andlthth&sd of thd mpuhbghe Bfaxkmapbs. This step nmay be inpl enented as
fol | ows. A target coordinate of each control point in each frame is
cal cul ated according to the offset of each control point in each frane.

The met hod &t ERentMHgheringles 6 p hprpnteal & UpeMedpdtoe! t hemeuthldgeght

coordi nate of each control point may be the coordi nate of a datum point +

t he of f sein{mkorAitghe xactiiatodl eydsdel@ywdbr ows, nouth, noddi ng head or
shaki ng head, the coordinate of the datumpoint is the original coordinate
20 of the control point; for the action of tilting head left and right, the
coordfnate dmememd&MthpﬂhhﬂMKsb@wgmdhﬁaﬂenmﬁoaﬁmm®$&hmgﬂpm@mnnbetMEen t he
?)r(r:a.;el 1:Cn)(ra}c,géo%lﬂgqofuﬁ?{%wﬁﬂg 1[{1 hﬁw 19%5 "uQch cxeof Slt] gx $ al.%bc(g]l]F i é)(,l iop fophs the tEot omet
coordlnamembﬁVm&Ghlm@nfﬂmﬂmpﬂnmﬂnunueaghvmmamﬁchmmdutMeavmﬁemomeHEM|on is
?g?g{ at eq daﬁ‘lgg{ Q}{'gl '{‘19{ A%EI@ 14 %IPQ%H’?&%«QLLE %%Bg c&'gedg O [%c mouith and ma?gd t €
generateﬂmawoﬁwdﬁmbwm0m@h§dmna@exwgwmesgmndmmgmumdeanhntmaHEméﬁdmwhﬁ t ot al
nunb o] St n Vi QDL e nmet had ot.her
Convent i el E: FiayutRl g SOHIRR W Se FATRLETDY R T5h thaoflasly

ani mat i opdvaseor ding to the i mage corresponding to each frane and t he total
nunber of frames is not limted in the exanples of the present invention.

Step 14, a video animation is generated according to the offset of each control point in cach

frame and the totai number of frames.
This step may be implemented as follows.

15 A target coordinate of each control point in each frame is calculated according 1o the offset

of each control point in each frame.

The method of implementing this step may include that: the target coordinate of cach control
point may be the coordinate of a datum point + the offset. For the action of eyes, eyebrows,
mouth, nodding head or shaking head, the coordinate of the datum point is the original coordinate

20 of the control point; for the action of tilting head left and right, the coordinate of the datum point
is coordinate of a crossing point between the axis line of the face and the lower outline of the

head.

Then, an image corresponding to each frame is generated according to the target coordinate
of each control point in each frame, and the video animation is generated according to the image

25 corresponding to each frame and the total number of frames.

[n this step, the video animation may be generated according to the image corresponding to

each frame and the total number of frames by using a common video



In the above nmethod, if the received command of the user is a conmand of
mul tiple actions, the conmand i s deconposed i nto conmands of single
actions, the offset of each control point in each frame corresponding to
each single action is generated according to the commands of single
actions, the offsets of each control point in the franes respectively
corresponding to the single actions are superposed into the offset of each

control point in one frane corresponding to nultlple actions, and the video
ani mati on V@‘?“@w”@éﬂé¥éféﬁ“é&@6%BF%@ Fbmﬁﬁe bt srgeific gretalcir sowtatiod  poi nt
in the fraie vio empREDEHI08:di8g theramlabé Q(In‘?mﬁ’&ltclhl?n{% cadt by F‘x@ ﬁ?‘ﬂ%@uﬁ?t hod,

t he original plcture of the video animation nay be a sef Je ining picture
i nput t ed Hym?%bmdgﬁﬁs“dﬁ“é“b@éﬂh&éb%@ﬁﬁﬁﬁé%@@ﬁﬁﬂbHﬂh@ﬁﬂser I n act ual
applications, the expression may be determ ned according to the generated

vi deo ani mat i Bnhé AehbdicnGdl ifercerdiaabneRn@st h00«Pl: Lol LPéQII[IQJI%ﬁﬁﬁ qu’ €.g.
when t he video &g ani mati on i ncludes the actions of noddi n nki ng,

the expres$igh: ﬁmB@dHﬂéé@éﬂnp%m%H“Q%@“V#@eefamﬂw&ﬂwomihm@mﬂﬁQSAUhe
actions ofcohirditjong ihead ita%fct(,oﬁ@ﬂ)oﬁdh%"&) Ath ?‘]ha}&xﬁ%nhﬁgg&ucﬁﬂe&c %5)1519 §sion may

be unpl eased. The expressi on correspondi ng t e video ani 'on 1 ncl udi ng
t he conblﬁHfﬁ@Wn&&¢iéﬁ‘ﬁhﬂtﬁéﬂ§bnﬁheoé@ﬂa@h<ﬂﬂycb$u3ewﬁﬂmomﬂMQummd;by t he

user, whi GBpk&ive Lolu'c%(ﬁl@ﬂg ( tltm,hFin@Xal?ﬂln@sncozuéaglg ?cHr SRemE olffgyt% f(..fitglr t20| :

t he nethod pr ovi he " exa i'nven
action andOllfwie)(metli tm fa:@“ecf fmmsgntinmdo mammhcndmngsb tind tikevidwtinbmian &
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cal cul at ed accor 5 6n“Co
gener at ed nad¢ge dtnmgs tlmitchmﬁf fsibs, tami;gillmepfrc@atcadﬂ tRUIVRES afhafidAlBSs. | N the

met hod, since fhe v [ .ani ng%von is generated without 25 establishing a
grid rodel® 8 %”y%é‘l" SpUeE Y e Red G EUPRRIgdehig gt Uk gener ati ng
t he vi deo anlnatlon according to the offsets and the total nunber of franes

is small, thénmumﬂapﬂugem&:akkﬂguﬁhﬁuMhﬂ@ﬂﬁﬁﬂhﬂﬁﬂh&ﬁuhﬁp&hﬁéhmmﬁﬂ% further
t he nethoqmg e appllcatlon scope. Moreover, in the

net hod, the cSn”m%lﬁﬁlpElf‘luﬁﬂ]lgtlr‘pf%“tﬁﬁgioéiﬁ‘%“%‘}} A ElerelPhece. I e \idebi nat i on
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t he connan vi deo, ani mation of nultipl'e actions may be

inatio
obt ai ned byb%gﬁﬁYﬁW ﬁ“WH&”VWH@gUhWFﬁHFWbﬁé“BW&§WﬁbFél@E&W@h@lﬁ@mé%press t he

enotion  afadt e B§REssion mayl 'BL, Qhgehscio Jﬂ@tut\@{,ss%S&ﬂkQﬁnﬁ ? @eladyof the
pr esent inventi on, %n exanp le is r0V| ded | ustrate t'he Specl i ¢ nmet hod

of the pré@@HPmIWQé P&HW‘ﬂmﬁ”ék@hﬁﬁ@nﬁ?@Vbdﬁgdﬁﬂﬁé@ﬁd@%t@ﬁmgémaﬁQW|ng a

vi deo ani pRuE@MWwWhibRistRE;S¥AR o o:@Mn1e2 o P Lgﬁ@&ll Rk @}OW e of the video
animation is a self-defining pictur of user. Suppose the original

picture is a Flcture A and the conmmand of the user includes an action of
noddi A§ and Bi PRRICHGI @fovded bydbfecwpmss of he pivethodeitpnstiowheimltiFi gdre 2 and

i ncl udes thenhall QW{IﬂgczﬁR%ﬁ’cglio‘ﬁdﬁ &RSiie action amt ?@l?u%}uudt Q%m%ﬂmngml ncl uding
the action of nodding and blinking is received
recetved conunand of lim user, the offsets are caleulated according to the motion

coefficient, and the video animation is generated according 1o the offsets and the total
number of frames. In the method, since the video animation is generated without
25 establishing a grid model and a symbol system, and the caleulation amount of generating
the video animation according to the offsets and the total aumber of frames is small, the
time of generating the video animation is short, and further the method can be applied ina
large application scope. Moreover, in the method, the command of multiple actions may
be received, and a combination video animation of multiple video animations is generated
30 according to the command, so the combination video animation of multiple actions may

be obtained by combining the video animations of single actions to express the emotion



10t he user, and is deconposed into a command including the action of
noddi ng and a command i ncluding the action of blinking. ~ Step 22, the
total nunber of franes corresponding to the action of nodding, the total
nunber of franmes corresponding to the action of blinking, and a notion
coefficient of each frame are determned. 15In this step, the nethod for
determ ning the notion coefficient may refer to the description of the step
12. Ste the offsets of each control point in each frame for the
actions of ﬁBHHFﬁg and blinking are cal cul ated according to the notion
coefficients of' each frame for the actions of nodding and blinking. 20In

this step, thé wethod tioer ¢abtul @t ionghddher ofef 50t MY IR 8F d@mbhes
descriptio 4, a video ani mation of noddi ng and

a vi deo an”%&#?&% @?EB iWkV%@‘bP%g%iH%’hPééPFé@b@&leely according to the
of fsets of each control point in each frame for the actions of nodding and

bl i nki ng, 2581\6[3\85 Llphﬁ/ldﬂb deeiani (IBIQILh@@mQ_;fd ieedi ngaandit e Heo,aNi mat i on
of blink a conbi nation video ani mation of noddi ng and

bl i nki ngI ngrﬁé‘f“z#’é%g“ﬁ/”m‘ﬁ "f‘pr&% AWREHN B @ el CHRINB @It of i el Bwrpereddng to t he

conbi nat i onigiiadleRiur@lian@iien afd Aeedh N @A dhdPKLINGet dhakt udg: n@?&m} ession
provi ded b he user is pleased In the exanpl e, ter the co nd
i ncl udi ng %ﬂ®h3@9¥6ﬁg°bW“HSﬂﬂﬂW@“éH@JbPFW%MH@RNSJ @@GWﬁ@@SﬂK@ﬂMﬂheguser
t he commangedfic Myt i pl € actions is deconposed into single commands, the
of fset of each control point in each frame for each action is calculated

t he . . : . . . S . .
Step 21, the command including the action of nodding and blinking is received from

10 the user, and is decomposed into a command including the action of nodding and a

command including the action of blinking,

Step 22, the total number of frames corresponding to the action of nodding, the tota}
number of frames corresponding to the action of blinking, and a motion coefficient of

cach frame are determined.

15 In this step, the method for determining the motion coefficient may refer to the

description of the step 12.

Step 23, the offsets of cach control point in each frame for the actions of nodding
and blinking are calewlated according to the motion coefficients of each fame for the

actions of nodding and blinking.

20 In this step, the method for calculating the offsets may refer to the deseription of the

step 13,

Step 24, a video animation of nodding and a video animation of blinking are
generated respectively according to the offsets of each contro) point in each frame for the

actions of nodding and blinking,

25 Step 25, the video animation of nodding and the video animation of blinking are

combined info a combination video animation of nodding and blinking,

Preferably, in the example, it can be determined according to the combination video



5 video animation of single action is generated according to the offset and
the total nunber of franes, and the video ani mations of single actions are
conbined into the conbi nation video animation of nmultiple actions. In the
met hod, since the video animation is generated by cal culating the offsets,
the calculation anount is small, the time of generating the video ani mation
is short, and further the nethod can be applied in a. large application 10
scope. Nbreover (@y %gin ﬁge met hod, the conbination video ani mati on of

mul tiple adti8hd dane @=8§ fking dhal FisexpRwioaptidd bofhe ke inslerscdan be
expressed by the conbination of nultiple actions, and the facial expression

shown in the Wi deoxanilaaticome icsmennd Qﬂﬁﬁmg-[ﬁﬁa(ﬁ%mh\%adx% DB REESENt
i nvention al SO pE\OVI e an par at us for lﬁener ati ng a 15 vi deo anl mat i on,

as shown i WCRTGureane #ig: dipatanid pheniis sctigny etéwwmgﬂdmztu gaple

conf i gur edccuoninee,ehy/@1a: SRR HSERMinlY o 1‘1’151@1@10{%451@'&%[} ML) H:G' é 32
configured to deternlne an action corresponding to the connan&

det er mi‘he Yﬂ%’@WPﬁﬁmﬁUﬁﬁé%'%?mT%@Wﬁsd@b%%é@pmh@ﬂwg>%@wmhéuaemhomﬂand a
mot i on coedifigi@Nndhé viaas il h &R o rdingRl L4l Rt confiaured to
calculate an offset of each control ng 1M#ﬁ1gacHHgka#§§HMLm%?}ﬁﬁ? 20

t he nDtloh“@ﬁbFWP%Wéﬁﬂﬁwﬁﬂﬁa@hOWYhw@enaﬁgénmmaﬂmngkumnmwaé;nqpmﬁmgured to
gener at e ayVigee.@ni HRLE ( ch contr poi nt
of each frg/ms anld P Lo t)of‘gﬁi QH&%EU rl%fn ﬁ]IlOLnFIS nﬁai ‘?lc, “““PPE#&I}%‘ d)(fh
deternlnlﬁgmwnﬂmﬂgﬁmnﬁ@hwdemcauumer1@umfmgwmumgamﬁddheadaﬁimgwnﬁdmto
confi gy e L.he t . Ot . orrespondi n, ion, and the
moti on ZSCGOQ%f Ih@%lg(%\{[cpg{pjﬁsm fl m ho% L%i, Hgmgglglﬂon 518(‘0 dn:mdaosz ]n}u& § ng
nodul e, comﬁwgum@d3¢q;o@nidgambt&henmdmabfmmabﬁm ofn fhe anBses&ar pespRondi ng to
the actio coefficjent of each frane in advance,
PreferabIGM§%PMiW} pﬁﬁ@?éﬁﬁ?ﬂéd“ﬁ%@%LFﬁ%“%@??@HSP§“hWi&bfﬁé%d@ﬂM@Wés or
eyebr ows, if &eichal.cul ating unit 33 incl udes: an eye part cal cul ating
nodul e configured to calculate the offset of each control point ibr the
action of eye el éﬁ ﬁﬁs t he cal cul ati ng nethod of the offset may refer
to the descrlg}[ oA B £ Ln‘ié{“??BH”’é(S(‘élWﬁl"%? provide pp apiaFap {pr eperatingas

det er misnedidchatihfienasd swd $1 BRudcCti ORe Qbpabduld !n@&d&e%dmhﬁ{;ﬁp an {1' ght, the
alculatlngqunlt 33 includes: atilting head calculatlng nodu

confi gured Ib”&ﬁl@dP%f%’?ﬁ@“ﬁﬁﬁ%é@“dw‘é§éhcb@ﬁ@ﬁbwﬂ@@hmﬁ7ﬂonhwneiantlon of

tilting headmhief tn anehu d@Rtponangd 16 Mg Qﬁlljlﬁlrl{dafn'drlg:tcrr?lﬁllaqgc ok nﬁﬁm&f %Iset ”B-Y_
refer to the description of the method exanple ‘B Y,
is deternﬁﬁ@ﬂ*?%éﬁ”ﬁﬁéwd&ﬂWoﬁﬂP%d%hdaﬁwp%ﬁm%ﬁuw@dﬁpn@ wnmshaMLMgumead
10t he cal ghil 3% kOgidRkto 3BdcliRe lah"éﬂ@ut o@(clil%%%np(ﬁ )tom?Fn (,aléi @ uln 9. ﬁn ’ 10
confi ured to calcul ate the of fset of each Forthe 3
noddi ng o}%gwamﬂhgbfﬁela@l of gpeh free; a generating, unn ’54 (onhg,m(,d 10 genetate a video

animation according (o the offset of each control point of each Frame and the total number

It

ction of'

of frames.

Preferably, the determining unit 32 includes a user configuring module configured to
configure the fotal number of frames corresponding to the action and the motion

25 coelficient of cach frame by the user; or

a conliguring module, configured to configure the total number of frames

corresponding Lo the action and the motion coefficient of each frame in advance,

S TP N I e T T ge i 3 3 . , . .
Preferably, if it is determined that the action is an action of eyes or eyebrows, the

calculating unit 33 includes:



cal cul ating nethod of the offset may refer to the description of the nethod
exanpl es. Preferably, if it is determned that the action is an action of
nout h, the cal cul ati ng unit 33 includes: a nouth cal cul ating nodul e
configured to calculate the offset of each 15control point for the action
of nouth, and the cal culating nethod of the offset may refer to the
description of the nmethod exanpl es. Preferably, the generating unit 34
i ncl udes: a coordinate cal cul ati ng nodul e and a vi deo generati ng nodul e,
The coordlnaté"&&fEUFéﬁFW@“WbH@ﬂ@ngmééhﬂl@uﬁéﬁdﬂbfﬁaﬂguldi@whcﬁmn@et

coor di nat ep(ﬁﬁl fenmB . a@[%ﬂf@h@sﬂﬁ'c%h;é\% ﬁ@%h Hed c]@!@li@iﬁ{;(PBidllllpgffSL?Iﬂdp?{ @fd set of
each contr? gr eac rame. Specifically, the target coordi nate of
the control®®f ?H?WV§H£§”FHPW%M§HUKA a target coordi nate at the horizontal
direction - a coordinate of a. datumpoint at the horizontal direction a-
the of fset at Picheathansz@ntakmied 86t 10Rion is an action & ﬁla‘lrl{_.,gﬁ, L ‘ﬁ@ﬂﬁ}g Jgte at the
vertlcal direction 4, a._coordinate of the datum point at vértica

di rection $°fﬁﬁﬂﬁF¥éﬁﬁgéﬁnﬁﬁ%svert|caI di rection; The datum poi nt nmay
be a control point when the action is an action of eyes, eyebroms noddi ng,
shaki ng head otiltimuichy cdifi@adat HEAROEIM: 2 BY {(p@l[@hl ﬁa{ 9&5 9 PO L(q'fll()l the axis
line of the. f ce and th? | ower outline of the when the action is an
action of R9f Wlﬁ°ﬂﬁéﬂ‘1éﬁﬁ”&h&jkﬁgﬁﬁi%hidmﬁ%éb@kd@@%@éﬁbﬂh@LWQMWBduIe is

confi gur edn§0e@eNAHAUE ok R VIARMAMJBLILPP; according to the target
coordi nate of each control point in each frame and the total nunber of

franmes. L § ap aratus prOV|ded by the exanpl es of the present
i nventi on, af%@ 10 i b%éPWPH@“bWWﬂ1%%“@@&@WV@%NIﬁémd@naanﬂmbﬁghh@ user,
t he defoer mhdtn@l Mﬂhhznﬁ%?dﬂl By Q%%acf lt)‘a‘?t Akt 2R %ﬂ%tlghc%x} a?cuE fd ci ent
e action, the calcul ating 3 caf c ates e of fsets

correspond@ng tot
according! boﬁﬁ%Cﬁdﬂﬂbﬁmébéﬂﬁwéﬂéhﬁufdﬁdnnﬁewgémgnatwm@n@mm&i&Adlm:

gener at es LRENAGONEN ML LA AGS Peﬁtgllg'gmtzl&chhﬁ‘\un of 1? eﬁ;&h?@ gt hgilst otal number

of frames. In the apparatus, since the video “J8KEPat ed wi t hout
establishing a grld nodel and a synbol systen1 and t he cal cul ati on anount
of generatlndiﬁh@th&éb“&ﬁ%ﬁ@ﬁﬁ@ﬁméﬁwowdmnqcmheuombSQmsmamﬂchkaamqta

nunber of \fifangs.h&sSMolen & %Lﬁlhgﬁm(adk,ggpﬁrt L iagcag,uﬁltuv@éto?f é(%(gl onis

short and the apparatus can’
15Thosé skpMedonhin e atipn whylouirhderdsthar,'rduﬂhmt, nahlm(bdu tpacticomagt@ps of the

met hod f Oky ihe description of the method examples.

Iy frae 5 Ay s . T 1 " A oy M
Preferably, the gencrating unit 34 includes: a coordinate calculating module and a

video generating module,

The coordinate caleulating module is configured to calculate » ¢ target coordimalte of
20 each control point in each frame according to the offset of each confrol point in each

frame. Specifically, the target coordinate of the control poini is as follows:

a target coordinate at the horizontal direction = a coordinate of a datum point af the

horizontal direction + the offset at the horizontal direction,

a tavget coordinate at the vertical direction = a coordinate of the datum point af the

25 verlical direction + the offset at the vertical direction;

The datum point may be a control point when the action is an action of cyes,

eyebrows, nodding, shaking head or mouth: the datum point may be a crossing point of



i npl enenting the exanples may be inplenmented by instructing related
hardware by a program and the program nay be stored in a readabl e storage
medi um of a conputen \Wen the programis operated, the above nethod steps
are included, and the storage nediumincludes a ROM RAM a di sk, a Conpact
Disc (CD) and so on. 20The method and apparatus provided by the exanples of
the present invention can be applied to video animati ons of nobile
t el ephone ar vtqeo ?nlnatlons of anusenent webpage, To sum up, by
usi ng the E«c‘ﬁﬁ ta1oT 861 ot A Sheplowvi eenany ”ﬁth]é«cté wap hesiciadn i e agioesént
i nvention, gfthe neal iewh@tiigp anount is small, the tine of generating the
video animation is 25short’, and further the techni cal solutions can be
applied in a I?rge ap Ilcatlon scope. The foregoing are only preferred
enbodi nents of! %H@‘ﬁré@éhﬁman@ﬁﬁ?dhf@ﬁbﬂaﬂetﬂdﬁﬂﬁew thsevideo lahmatiomg t he
protectionaserpg Of it heapr @(%@cmm 4 n)\f%% ] 95]1“0’?‘@)5111%9'0% Cﬁl‘ hOlaq QUGN ent
repl acement and i mprovenment made wi thin the ¢ cope o resent I nvention
shoul d be BYV&Febliyipger the protection scope of the present i nvention.
Therefore, the protection scope of the present. invention should be
defi ned accor di ng houine FLakol vy GLabTRyk, A FERONT ALASRSIAL MY 2 Vi deo
ani mat i on nprisin rece|V|nq a conmand sent
deternlnln@*%ﬁ“&éﬂ?égl%e%%egbdﬁﬂwmmdpb théuedwwhﬁ@ﬂmamdﬂﬁetehMMmumg t he
total nunbge @fonf dﬁ@nﬁsxn&gﬂa c%%ﬁ%ﬂ“il} 0g ctué)()nt( h]? B G a?ﬂm ng (?1 % mm kN
coefficient of each frane; uf an of %o
in each fr%W@L&édb¢@ﬂﬁgﬁﬂqmuha:ﬁbﬂunmon@etmﬁﬁmemiamﬁueqphmﬁm@mﬁntaﬂd
?ﬁngggﬁd P?gg,ﬁg\é!acﬁgﬁ M{)Wﬂfn‘k\?ﬂnqg&)ﬁ)&ggﬁﬁq N 8“‘99[% dl fdlfi(rSl%Eﬁngm Bglg?st (rgl?lal pOI nt
wher ei n tHebamkmémhbmuarman&mhmanMKmn;gmhen@bwnmﬁmcﬂﬂﬂmmngﬁg@@&ﬁﬁkp? }he t
et ot oA LML ARPALE HEETe MNAAE hR%L 0 FRRRE W AP MRR | 0%
according the offsets and the total number of frames is simall, the time of peneraling the

poi nt

video animation is short and the apparatus can be applied in a large application scope.

15 Those skilled in the art may understand that all or part of steps of the method for
implementing the examples may be implemented by instruciing related hardware by a
program, and the program may be stored in a readable storage mediuin of 4 computer.,
When the program is operated, the above method steps are included, and the storage

medivm includes a ROM/RAM, a disk, a Compact Dise (CID) and so on.

20 The method and apparatus provided by the examples of the present invention can be
applied to video animations of mobile telephone or video animations of amusement

webpage,

To sum up, by using the technical solutions provided by the examples of the present
invention, the calculation amount is small, the time of generating the video animation is

25 short, and further the technical solutions can be applicd in a large application scope.

The foregoing are only preferred embodiments of the present invention and are not
for 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, Therefore, the



3. The method of claim2, wherein generating a video animation according to
the offset of each control point in each frane and the total nunber of
frames conpri ses: A) calculating a target coordinate of each contro
point in each frame according to the offset of each control point in each
frame, wherein the offset of the control pint conprises an offset at a

hori zontal direction and an offset at a vertical direction, and the target
coordi nate of each control point conprises  a target coordinate at a
hori zont al PHI'TEER 1R of 18e pamdiatonshow bradelinsrscatingtio tseldror.i zont al
direction + the offset at the horizontal direction, a target coordinate
at a vertical direction - a coordinate of the datumpoint at the vertica
direction+ the offset at the vertical direction; when the action is an
action of eyes, eyebrows, nodding head, shaking head or 25 nouth, the
datum point is the control point; when the action is an action of tilting
head | eft and right, the datum point is a crossing point between an axis

line of the head and a | ower outline of the head, B) generating the

vi deo ani mati on according to the target coordinate of each control point in
each franme and the total nunber of franmes. 30 4. The method of claiml.
wherein determ ning the total nunber of frames corresponding to the action
and a notion coefficient of each frane conpri ses: configuring the
total nunber of franmes corresponding to the action and the notion
coefficient of each frane by the user, or configuring the total nunber
of frames corresponding to the action and the notion coefficient of each
frame in advance. 5. The method of claim3, wherein when the action is

the action of eyes or eyebrows, calculating an offset of each control point
in each franme according to the notion coefficient of each frame conpri ses:
the offset at the horizontal directiony - Srcx)xiff_eyeCoef, 10the offset
at the vertical direction = (Ay -Src_y)xm eyeCoef; wherein



(Sre_x, SR D) is an original coordinate of the control point, the original
coordi nate of the control point is a coordinate of the control point in an
original picture obtained before the video animation is generated; (AX, Ay)
is a coordinate of a crossing point between a plunb line and a datum i ne
when the plunb Iine is drawn fromthe original IS coordinate of the contro
point to the datumline; when the action is the action of eyes, the datum

line is a canthi link, and when the action is the action of eyebrows, the
datumline is an axis line of the f&dainmgeyeCoef is the nmotion _
coefficient. 6, The nethod of claim 3, wherein when the action is the

action of tiltAmembeast Ecﬁ&hﬁ.z@@@ﬂﬂgéhﬁh{d{;oﬁfﬂuﬁ%@tdwg an offset of each
control point in each frane according to the notion coefficient of each

frame conpri ey ving a corh@apd fastbyat ustie dhgrhinont ab dduunegcnrw@pomﬁ:ﬁf axthePi volLx)
X cos(nL r
verti ((:al Jugﬁgéﬁ?i ‘gn% {?-H( guniFéQY T:B%/al num?vu (g [I CHF% u%ﬂé’ﬁ%}“? }&0103{3 e ‘“é’@ﬁ i\)gtd y) X

cos(nﬁlngkﬁkmxmhﬁmEmnoiumhﬂﬁm@ X, Src_y) is an original coordinate of the
control point he ori gi nal coordinate of the control point is a coordinate
of the cont r‘o‘ﬂ“”é?é'l“ﬁtd“l Hisgh Obmjﬁ ﬁmu%upemrlé caplt Ainmediopeitimeelot the twitideo

ani mat | 0@0&@1@&%{18[ @'(E(ﬁdﬁal{lg | ¥ ALK BN t \ylh %nﬁnd(fl%griq{ }n% Qfipd N a(;[fum
TRdle 3 i'hoe

point; mangle is the notion coe claim 3,
wher ei n mhénxmhelanmnomausﬁmheamtmLmndbhummﬁdfhgn@i shaklng headz

cal culating an offset of each control point in each frame according to the
notion coefficient of each frane conprises: the offset at the horizontal

d' reghi on = Hig%indthad ¥ MBI EXhMeikthe 5@&@@1} af %§d1 aktidn eV, &rnﬁjof:?rkin{jflsr ection
Sres + I G X v anglex Vy; wherein (Sresx. Srcs) 1S an orig

coordlnab@mdﬂmﬂh@bwnwnKﬁﬂh®@kmDMde& wmigwdahﬁamommhnabmpakmmhEaaamhro
point is cOoor bnate t he cogtrol point in an original picture obtained

before t Re*Xides ani nat mna‘f‘dshcﬁ nerated; lci-Delta_ 1/ Dis_1, and (V X,
Vs) is a coordinate of a standard vector; 10when the action is the action

of nodding head, Delta | represents motion amount at
3. The method of claim 2, wherein generating a video animation according to the

15 offset of each control point in each frame and the total number of frames comprises:

A) caleulating a target coordinate of each control point in each frame according to
the offset of each control point in each frame, wherein the offset of the control pint
comprises an offset at a horizontal direction and an offset at a vertical direction, and the
target coordinate of each control point comprises

20 a targel coordinate at a horizontal direction = a coordinate of a datum point at the
horizontal direction -+ the offset at the horizontal direction,

a target coordinate at a vertical direction = a coordinate of the datum point at the
vertical direction+ the offset at the vertical direction;

when the action is an action of eyes, eyebrows, nodding head, shaking head or

25 mouth, the datum point is the control point; when the action is an action of tilting head
left and right, the datum point is a crossing point between an axis line of the head and a
lower outline of the head;

B) generating the video animation according to the target coordinate of each control
point in each frame and the total number of frames.

30
4. The method of claim 1, wherein determining the total number of frames

corresponding fo the action and a motion coefficient of cach frame comprises:

13



the vertical direction when the head rotates for a fixed degree, D s_i
represents maxi num |l ength of the head at the vertical direction, and the
standard vector is a vector froman upnost point of the head to a downnost
poi nt of the head; when the action is the action of shaking head, Delta 1
represents notion anmount at the horizontal direction when the 15 head
rotates for a fixed degree, Dis_ J represents maxi mum | ength of the head at
t he hori zont einfigurieg thcotefal amchbthe! §handavespeating td Sicaciectat (feramia

| ef t nost pojnt of .the head to a rightnost point of the head; v .__angle is
t he nDti6ﬁeggﬁ¥$P£V%ﬁg{mné%ytﬁe“” U%The met hod of claim 3, wherein when the

action is thenmghhen ief owhhbe2Ocahew 8lidgodiPldkel Lfiofachueonhsgl  point
in each frame according to the notion coefficient of eac% franme conpri ses:
the of f sépchiciahel ¢ishifzontialddgincect i on - _
nmout hW dt hxcos(m_hor Angl e) xhori zonCoef x hor Mbdel Coef + nouthtl ei gl
cos(m ver Angl e) xverti ceCoef x ver Model Coef, the offset at the vertica
direction = fotichWinthxsilaes, ivlicasiAnglahodianh zonCaalon A%her dehoagl +
nout hHei ght xsi.n(m ver Angl e) xver ti ceCoef x ver Model Coef; wherein “nout h
W dt h i s CalcHitEnarite OHpdnela credr eordisd nesriniofn eheh divichageordang itghhe coptier  of
t he nout h,. hHel.ght:..|.s hei ght..from an apex of an axis line of an upper
lipto acggﬁ?gﬁygﬁﬁg?hgk§éﬂ§hggg'Iine of g | ower |ip, nLYeaAngIS_is an
angl e bet wegR. af.@%i S elhisf -hehead,and the horizontal. direction,
n1ﬁorAngIe ﬁgcggﬁgﬁgﬁéhﬁ&?ﬁ@@ﬁﬁgg?gﬁeggﬁkcorggfg)g#pgﬁé Omout h and the
horizontal direction, horizonCoef and vertieeCoef are respectively
hori 26nt al dheloVeatel Galverrsel Grecisn ent_goefSié ghentsycbbelt Mdemput h, and
hor Model Coef and ver Mbdel Coef are respectively notion coefficients of the
mout h at t hdShoki Jenyals andiging coerdinacabf dicceatrdlqrsnt, H.orifhel o&stipdtcof
claim1, ommand sent F% the user, is a cormmand, of a single

[

wherein the conr ) A L I AT e P et R S T AT
action OP élecbwﬁjgog i1 9P :%auae Bneontrot point 1n an original picture obtained

before the video animation is generated; (A_x, A_y) is a coordinate of a crossing point

between a plumb line and a datum line when the plumb fine is drawn from the original
15 coordinate of the control point to the datum line; when the action is the action of eyes, the
datum line is a canthi link, and when the action is the aclion of eyebrows, the datum line

is an axis line of the face; m_eyeCoef is the motion coefficient.

6. The method of claim 3, wherein when the action is the action of tilting head left
20 and right, caleulating an offset of each control point in each frame according to the

motion coefficient of cach frame comprises:

the offset al the horizontal direction = (Sre_x - Pivol_x} % cos(m_angle) - (Sre vy -
Pivot_y) % sin( m_angle),

the offset at the vertical direction = (Sre_x - Pivol_x) % sin(m_angle) + (Src_y -

25 Pivol_y) % cos(m_angle); wherein

(Sre_x, Src_y) is an original coordinate of the control point, the original coordinate
of the control point is a coordinate of the control point in an original picture obtained
before the video animation is generated; (Pivot_x, Pivotl y) is a coordinate of the datum

point; m_angle is the motion coefficient.

30
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10. An apparatus for generating a video ani mation, conprising: a receiving
unit, configured to receive a command sent by a user; 10a determ ning unit,
configured to determ ne an action corresponding to the command according to
t he comnmand, and determ ne the total nunmber of franes corresponding to the
action and a notion coefficient of each frane; a calculating unit,
configured to calculate an offset of each control point in each frane
according thé ﬁmihmﬁuﬁo@féhmiénwwmhjmaﬂhnﬂhameumahd&i&aﬂgenﬁr&ﬂﬂﬂg}@nith
configure enerate a videg. animation cordi.ng to . the o et of eac
contror B ARRE S afer® S ERH Can T iR St FaEaccoRing 1 thel T The

appar at U%l(ﬁfoncd()@fﬂ”&!elag@fd@(@ﬁ'ﬁ'ﬁhﬁ (:F)h‘xf%u@(%' on is a facial action, the control
point is based on the contour of facial apparatuses, and the facial

appar at us COmBLIB&S( Ak hbeASHal 20060 SRY ]S, KeXebr QY. nput h, and head.
12. The apparatus of cIa|n11 I , Wherei i the genéra |ng ‘unit conpri ses:
a coordlnate cal cul ati ng configured to cal cul ate a target

coordinat e d#“@géﬁdb@hﬁﬁ%%dﬁbﬂﬁFOWn(%%dh*Krﬁhﬁ 486K dY ny whsrdihe of f set of
each control p0|nt in each franme, 25wherein the offset of the control pint
conpri ses an(SetKsSrc_a}t isantuiginedspaidinia @E:tﬂlmnnfafﬁd)oan tbrhfas@tndéwcadma&btl cal

directi On)i il?(pg()l{:llg)? rpE)ﬁ)'i gleg c%ﬁ%mdl aF %u_ L()ﬂ% 0? BPI ? rll%lfué oblfgmé'}p Béﬁltﬂhoﬂg&uﬁf{ arget

coordlnate at a a co at the
hori zont &kfoskd rect/iden ahthnﬁ)nOfgf @@kuﬁéd tlhe= [D@Héz zZonygal diah@cth @DV v) is a a

target coordinate at a vertical direction = a coordinate of thé datum poi nt
at the coordinate of a standard vector;
10 when the action is the action of nodding head, Delta 1 represents motion amount at
the vertical direction when the head rotates for a fixed degree, Dis_1 represents maximum
length of the head at the vertical direction, and the standard vector is a vector from an
upmost point of the head to a downmost point of the head; when the action is the action of
shaking head, Delta_1 represents motion amount at the horizontal direction when the
15 head rotates for a fixed degree, Dis 1 represents maximum length of the head at the
horizontal direction, and the standard vector is a vector from a lefumost point of the head

to a rightmost point of the head; v _angle is the motion coefficient.

8. The method of claim 3, wherein when the action is the action of mouth,
20 calculating an offset of ecach control point in each frame according to the motion
coellicient of each {rame comprises:

the offset at the horizontal direction = mouthWidthxcos(m horAngie)xhorizonCoef
% horModelCoef -+ mouthHeightXcos(m_verAngleyxverticeCoef> verModelCoef,
the offset at the vertical direction = mouthWidthxsin(m horAngle)xhorizonCoefx
25 horModelCoef + mouthHeightxsin(m_verAngle)xverticeCoef* verModelCoef: wherein

mouthWidth is a distance from a left corner of the mouth to a right corner of the
mouth, mouthHeight is height from an apex of an axis line of an upper lip to a bottom
point of an axis line of a lower lip, m_verAngle is an angle between an axis line of the
head and the horizontal direction, m_horAngle is an angle between a line of corners of the

30 mouth and the horizontal direction, horizonCoef and verticeCoef are respectively
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30vertical direction+ the offset at the vertical direction; when t he
action is an action of eyes, eyebrows, noddi ng head, shaking head or nouth,
the datum point is the control point; when the action is an action of
tilting head left and right, the datum point is a crossing point between an
axis line of the head and a |ower outline of the head; a video
generating nodul e, configured to generate the video ani mation according to
t he tar gé&pricovtldindatcsticsd ngdion axéant cotlfipishistofithe emoth. findrierndelChel andt al

nunmber of firames, . 513. The ratus af .claim 10 erein the deter.nning
it compe AR aer 3 hesd0R ARRBI Y Rl BT PO 6 PR G E

total nurbeicalafircktian®es corresponding to the action and the notion .
coefficient of each frame by the user, or a configuring nodule, configured
to configure the total nunmber of frames corresponding to the action and the

mot i on coef fg gient. 9 §aeh, f,%rj N tﬁéj%/(ﬁ‘ﬂﬁﬁfd df bey the k& is INGQPRAT gLus of
claim 12, wherern the action’is the action of eyes or eyebrows, the

cal cul at kingleussiion conprsiesd ofmnukipé: gaiohs.cal cul ati ng nmodul e, configured to
cal cul ate an offset of eyes or eyebrows, wherein the offset at the

hori zontal direction = (Ax - Src_x)xmeyeCoef, 15and the offset at the
vertical di nechh@BparatbYor g2hGabh X MuRNE GBI o MNShDrRing:

a receiving unit, configured to receive a command sent by a user;

0 a determining unit, configured to determine an action corresponding to the command
according to the command, and determine the total number of frames corresponding fo
the action and a motion coefficient of each frame;

a calculating unit, configured to calculate an offset of cach conirol point in each
frame according the motion coefficient of each frame; and

i5 a generating unit, configured to generate a video animation according to the offset of

each control point in each frame and the total number of frames.

11. The apparatus of claim 10, wherein the action is a facial action, the control point
is based on the contour of facial apparatuses, and the facial apparatus compriscs at least

20 one of eyes, eyebrows, mouth, and head.

12. The apparatus of claim 11, wherein the generaling unit comprises:
a coordinate calculating module, configured to calculate a target coordinate of cach
conirol point in cach frame according to the offset of each control point in each frame,
25 wherein the offset of the control pint comprises an offset at a horizontal direction and an
offset at a vertical direction, and the target coordinate of each control point is
a target coordinate at a horizontal direction = a coordinate of a datum point at the
horizontal direction + the offset at the horizontal direction,
a targel coordinate at a vertical direction = a coordinate of the datum point at the
30 vertical direction+ the offset at the vertical direction;
when the action is an action of eyes, eyebrows, nodding head, shaking head or
mouth, the datum point is the control point; when the action is an action of tilting head

left and right, the datum point is a crossing point between an axis line of the head and a
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(Srcx, Srey) is an original coordinate of the control point, the original
coordi nate of the control point is a coordinate of the control point in an
original picture obtained before the video animation is generated; (AXx, ky)
is a coordinate of a crossing point between a plunb line and a datum i ne
when the plunb Iine is drawn fromthe original 20 coordinate of the
control point to the datumline; when the action is the action of eyes, the
dat um | i newisoudlinearitthe hdadnk, and when the action is the action of eyebroms,

| f.th th
e T B g T R S AT

action i shd Aeyeacsdr@imaiofthditdongohgask i32haf fra@end ihghdtl disocs al Gihad i ng unit
conprises: a tilting head cal cul ati ng nodul e, configured to cal cul ate the

offset of tilting head left and right, wherein the offset at the horizontal

direction = I(ESFI‘B&)?]?IE At e-fX(?[clI{ﬁ ﬁP%l%Fcn@ %)datu g%ﬁe—%ﬁf o(nﬁ[%rr‘%& x sin(mangle),

and the offset at e vertical dire x sin(m.angl e)
( Src_y- Pi vota yjerxcadgulingmglde)s, (Whﬁgﬁlcﬂ tBQ(oSIingzX,, {thSr @il ) nuinghe@ b OfArgésnal
coordi nate of the control 0|né the ori |naI coordinate of the contro
poi nt |s“8“8689@1%§%‘“d*UWH%“H'%FWBP“bﬁN %“PhﬂaﬁdbﬁW§Fﬁéﬂ“ﬂFétwre obt ai ned

before the vj Q%ﬁﬁgiﬁl'n{[?txﬁ&ﬂ i s.ganerat e h(l r%};l e BlaY Ohumder bF i‘?ani%

coordi nate of the datum pot; mangle is tion coefficlent _
apparatUSO@@mch@n91QQmdWhﬁrﬂﬂnhmhmnonhaiECMHbﬂGﬁﬁlhmﬂcaCMhmﬂqu noddi ng or
shaki&g head, the calculating unit conprises: a head part cal cul ating
nodul e, configured to calculate the offset of nodding or shaking head,

wherein the @f fTaehp@fratiber O ZONLRreidi th@&doANs TheScfioX of ellls of Ye@h@he X VX,
the calculating unit comprises:
an eye part caleulating module, configured to calculate an offset of eyes or

cyebrows, wherein the offset at the horizontal direction = (A_x —— Src_x)xm_eyeCoef,
15 and the offset at the vertical direction = (A_y —Src_y)*m_eyeCoef; wherein

(Sre_x, Sre_y) is an original coordinate of the control point, the original coordinate
of the control point is a coordinate of the control point in an original picture obtained
before the video animation is generated; (A_x. A_y) is a coordinate of a crossing point
between a plumb line and a datum line when the plumb line is drawn from the original

20 coordinate of the control point to the datum line; when the action is the action of eyes, the
datum line is a canthi link, and when the action is the action of eyebrows, the datum line

is an axis line of the head; m_eyeCoef is the motion coefficient.

15. The apparatus of claim 12, wherein when the action is the action of tilting head
25 left and right, the calculating unit comprises:
a tilting head calculating module, configured to calculate the offset of tilting head
left and right, wherein the offset at the horizontal direction = (Src_x—Pivot x) X
cos(m_angle) - (Src_y—Pivot y) x sin(m_angle), and the offset at the vertical direction
= (Sre_x—Pivot_x) x sin(m_angle} + (Src_y-—Pivot_y) % cos (m_angle); wherein

30 (Src_x, Src_y) is an original coordinate of the control point, the original coordinate
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| Othe offset at the vertical direction - Src_y + Ki x v _angle x V_y;
wher ei n (Src_x, Sre_y) is an original coordinate of the control point,
the original coordinate of the control point is a coordinate of the control
point in an original picture obtained before the video animation is
generated; Ki-Delta |l / Dis_1, and (Nix. Vy) is a coordinate of a standard
vector; 15when the action is the action of noddi ng head, Delta _|

r epr esento$ U torsiel depling aawotdienty of tha ednigil pett iman whighat petireadtaiotlat es

i axj mum | engt h of the head at the
[0 2 BER0R Seo BBl REISREIS RS TR ORI eI B

poi nt of pbine thead|die tia domsnmstiipaiint of the head; when the action is the
action of shaking head, Delta _ 1 represents notion anpunt at the
hori zontal direction when the 20 head rotates fbr a fixed degree, D sl

represents Ham.l.en - of.: .t he ad: at, the, .horizontal directian and the
ot andar d vecror T aParoae e 08 SRR MLy R b B Pt By
ri ght nosthakaigiteadf tht halchledd; unit amghisci:s the nmotion coefficient.

17. The appar tus of claim12, wherein when the action is the action of
mout h t he 25‘%5‘?%1?%{& CRGUaHRE sy icoaBaugd e srlsuleln bal lfschg! modding, or
confi gur gehihi® kAlicWh&@tig the of fset of nouth, wherein the offset at the
horizontal<&g?ect1on = nmout hW dt hxcos(m_hor Angl e) xhori zonCoef hor Model Coef

+ mout hHei ghkxs@st M e LARA)@I U ddnce SRel X wer W_?Jn?&etﬂ the offset at the
vertical direction = nout hWdthxsi n( m hor Angt e) xI Tor1 zonCoef x

30hor Model Coef + nout hHei ght xsi n(m ver Angl e) xverti ceCoef x ver Model Coef ;

wher & n theffehanipgrertira drcefiei afee.yfr bm & ¥ efgle o Ner; whetele nout h to a
right corner of the nouth, nouthEleight is height froman apex of an axis
line of an @piser. $icpykis an dpiginabrvpdinate of thanomxil olni,rke ofigmal awedinhicp,

m ver Ang| e i.s. an angl e. between an axis |ine of the head and the horizontal
v ect 1ot UeosBial BRRE o E kTR RO BlieviaahEo "6 ORaRe AR CatoBbRg
hor i zont edfoh tieCYilen anh@nior 0 GRatrénK enticeCoshs ar and ¢oPCli yehy 4

hori zontal and vertical notion extent coefficients of the ﬁpu;ﬁ, an
hor Model €56$inais 9T ¢ siandydveger. are respectively notion coefficients of the

mout by at the,hg rtl'xa,ZQ&'foﬁlis ﬁi@%gﬁ&?ol"%&dlﬁgglmﬂ' b%ﬁgl_ll()l%gl‘esel1ts motion amount at
the vertical direction when the head rotates for a fixed degree, Dis_1 represents maximum
length of the head at the vertical direction, and the standard vector is a vector from an

upmost point of the head fo a downmost point of the head; when the action is the action of

20 head rotates for a fixed degree, Dis 1 represents maximum lengtl of the head at the

horizontal direction, and the standard vector is a vector from a leftmost point of the head

17. The apparatus of claim 12, wherein when the action is the action of mouth, the
25 calculating unit comprises:

a mouth calculating module, configured to calculate the offset of mouth, wherein
X horModelCoet + mouthileightXcos(m_verAngle)xverticeCoefx verModelCoef,
the offset at the vertical direction = mouthWidthxsin(m_horAngle)*horizonCoefx
30 horModelCoef + mouthHeightxsin(m_verAngle)xverticeCoefx verModelCoef: wherein
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mouthWidth is a distance from a left corner of the mouth to a right corner of the
mouth, mouthHeight is height from an apex of an axis line of an upper lip to a bottom
point of an axis line of a lower lip, m_verAngle is an angle between an axis line of the
head and the horizontal direction, m_horAngle is an angle between a line of canthi and
the horizontal direction, horizonCoef and verticeCoef are respectively horizontal and
verlical motion extent coeflicients of the mouth, and horModelCoef and verModelCoef
are respectively motion coefficients of the mouth at the horizontal and the vertical

directions.
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