Met hod and Apparatus for Creating Video Animation Field of the Invention
The present invention relates to ani mation technol ogi es, and nore
particularly to a nethod and apparatus for generating a video animtion. 5
Background of the Invention Most | nternet users enjoy

sel f-presentation and showi ng personality, so as to receive attention from
others. And thus, video animations are favored by nore and nore | nternet
users because of rich expression forns. Wth the devel opnent of video

ani mati on t ecH¥etddsind hppatatusnfon( veating McdewAmimatior direct ed
to the conbination of audi o technol ogi es and video technol ogi es, and faci al
engi ne ang. aiv}p echnol ogi es, especially, the facial engine and driving
technol o Y ﬂhologies applied to video ani mati ons. In
order to pro¥'de.a vi.deo ani mation, a conventional nethod for generating
the video ani PVﬁW“PEV%VGOP@éW?“?ﬁmFW€°ﬁé@#ﬁﬂ@g§&gﬁﬁanﬁd@W“b&§bﬁﬁb%
facial ‘museHbabi GorldudStor ESAR SNEdho AfifladyBy Ol system i's establ i shed
for the grid nodel.” The syibol system i nplenents expression codi ng by
controlling the grid nodel, so as to generate the video animation.

Duri ng tanhgg}@@gﬁ%@%hgqng%ggﬂﬁlabove conventional technical solution, the
i nvent or J . 20I'n the conventional technical
solution, th ' .. anj_mtion i ener at ed establ i shi.ng the grid node
and the synbglo Sk i USR b TP SRR S e Bindeltirs St gr i o
nodel anditehiors fromalthay sa&Mmhius, Wedoyari@hgms ddBsofdiaytheR Bf gpekaikng the
video animation is l.gng, and application scenes is limted. Sunmary of the
| nvent i orfSeDeEsasHPedcihexressiopied®nt i nvention provide a method and
apparatus for generating a video aninmation, and in the method and

apparat us, tHgic #he WedklbARe@MBENiddoS afiffton {ddfnologies, 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

15 established, and a symbol system is established for the grid 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

{inds 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



time 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 nethod for generating a video ani nation,

whi ch includes: 5receiving a command sent by a user, determ ning an action
corresponding to the conmmand, and determ ning the total nunber of franes
corresponding to the action and a notion coefficient of each frame;

cal cul at i #8e ahewerasiag tervidecanigerion i1 shpdi and furtherdb nfethedmnd eppreineant o t he

noti on CQEL%bﬁhfﬂt1?%0%8@Fﬂg8eac .and generating a video ani mation

according t control point in each franme and the total
nunber of franmes; wherein the offset conprises an offset at a horizonta

di recti on anthaexaffleet! die aresertinealtiodi precide anmethod Hhegeaanm esviddo t he
present invention als ovide an apparatus for generating a video

ani mat i orf M WR Whi PUdE ‘a receiving unit, configured to receive a

command sent 10@&'1\/@15“2? @('Smmlé@ sGQt &y 3Rk Qldégﬂﬁmn £ONTL AN 86kds (éﬁj(ﬁﬁ 157‘:111{‘@ an

action correspond |ng to the comiand aécording to the comm et erm ne
t he t ot alconumgndy amgt ddierarimisg dlor g pondiengf framesherassporsimgaiodha actiati amd a
coeff|0|ent a calculating unit, configured to cal cul ate

an of f set™ ?ml%%ﬁ%ﬁdﬁPf%FhB%PH% in each franme according the notion

coefficient @licgath v am®s: o@%@cl?@@ntﬁﬁ%ﬁrﬁtah ol rﬁla;ne &eafdu@ufoedetr@mgﬁlner ate
a video anination accordlng to the offset of each control point in each

frame andotheianprhkaghufivae, ofd gengnating a videp t&nnmimbeics‘aémgf Iloot&n: toffiisetablove
t echnhCale,3PLUIGANR AT QVLARdRY. LIS EX B S5nRl LhE,RLESERL kNt on that,
n pongi "f% ‘é

after the actrio e ot i on coef i &1 enteer e ?Hon are

det er m nedmpeis@rali difict 0 athoezogledimedos amanstfef attah@n tl}tﬁie&m edulﬂ_ﬁ. of fsets are
25 cal cul ated according to the notion coefficient, and the video ani mation

i s generated_according the offsets and t he totaI nunber, of frames. In
t he met hod, dffvfeewavé DRSS Ve RISe PEOVIAG AR GPPaERHE 5T SHEHGNA Agr i d

model anduﬁmamﬂggkmswﬁkﬁqldﬁ¥§ cal cul ati on anmount of generating the video
ani mation according to th fsets and the total nunber of franes is snall

the tine of geparvagiung, tdndiguiedeo raxnivertdoomand sefidyvta usand
15 a determining unit, configured to determine an action corresponding to the command
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
20 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.

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

25 caleulated according to the motion coefficient, and the video animation is generated
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

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



30further the nmethod can be applied in a | arge application scope. Brief
Description of the Draw ngs Figure 1 is a flowhart illustrating a
nmet hod for generating a video animation according to an exanple of the
present invention. Figure 2 is a flowhart illustrating a method
for generating a video ani mati on 5accordi ng to anot her exanple of the
present invention. Figure 3 is a schematic diagramillustrating the

struct ur eBpief PeRANiI 61 T hQ'DBSRE g%i ng a video animation according to an
exanple © € present | . ail ed Description of the Invention

An exanpl e ofj.t.he 1 PLesetydnRy ent,d r.ovi . ol 2ne ng. a

vi deo 10ani malti’llon. 1‘Is'h% 'metéﬁgl quétgdhggna }Q{rgﬂqﬁl?gﬁorlgg 1,@8%8% I r\{gﬁﬁdz{a@%%@a

f ol | owi ngicstrépig.to an ex@hpelp of the Aeconmaediosent by a user is received, ~and an
action corresponding to the command is determ ned. The command in thhl S
step may be an audiQ coma d sent hy the yser, or an A.cgrmano_l sent by the
user through ®k&¥s” 8. %. ‘Wﬁ‘ﬁﬁ'ﬁt‘ﬁ}ﬁj‘aﬁﬁ%& 316.%1‘0 ~ for cifngiating & é’PﬁjﬁRlaﬁ’@m“ti%l head,
and i Bputdetdtgin@UiBh@her kampRISABERLEnNRAEhRG. The exanpl es of the present
invention do not limt the inplenentation of the conmand, as |ong as the
command can be recogni zed. The command sent by the user in this step may be
a command of Figui AgiSea achepaic diageane dhestiating dhe ctmatared obfannapparghe faict i ons.

When the comn i,.S.1 he conmbi C g),o - tiple actions, enotions
of a per é%fr?l I SF%? g@ésﬁtg @3& g‘@?é‘r%ﬁ%‘gg%"o&%{aﬁ icc(l;)fntg? hlfftg (?néﬁm%}flﬁ?lhe mul tiple
actions, and the facial expression shown in the video animation is
enri ched. . ) e nunper of frames corresponding to the
action aDetalle B%S&]zl h J franme are determ ned.

An example of the present invention provides a method for generating a video

10 animation. The method is shown in Figure 1, and 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 command sent by the user, or an
command sent by the user through keys, e.g. inputting numeral “1” represents shaking

15 head, and inputting numeral “2” represents nodding. The examples of the present
mvention do not limit the implementation of the command, 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 to

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

coefficient of each 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.g. the total number of frames

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



This step may be inplemented through any one of the follow ng nethods.
25Met hod A): the total nunber of frames corresponding to each action and
the notion coefficient of each frane are predeternined, e.g. the total
nunber of franmes corresponding to an action of shaking head is
predeterm ned as 10, and the notion coefficient of each frame is
predeterm ned as 0.01 X N. In actual applications the motion coefficients
of di ff er@sfligierd wésachalyabe iscspddieyurioel as0.0] KMerlenttugladnpéisations the mbgormot i on

coefficients.of the former. 5 frames are_configured as 0.01 X N, and the
not i on cd%?%?%?@%?gd “”%ﬁéhW5Ft%?y ©fRHRE G Re dsipngialey: &8 theomoligngx

(N7 ana SRRt it e (B Hanl TRE cBlnd @, THE-RET AP EL SybAS! 1oL "

0.01 and 0.008 in the above notion coefficients ma gure y the

user hi me@kfficiandofithe lesaphsss &k cbh %LHE@§§@.US4."@UW I(QP—9D_ #RLre N Hite t he
val ues of the paraneters. Method B): the user directly conTlgyres the total
nunbers ofsefiplanwgbear orfr fesypo ridiengpraroeters ineladingak®i amd Ardd8tihehdrabivenmotion

fficient.of h f -~ Since the user. configures the total 10nunber of
frames corrdipuhalHy otaliitacry i ur Hseipitofhecumpiesi e gresehich

frame hi meedntionidd@ogpRana adudsiote: aRifBkison can better present the _
personality of the user. Step 13, the offset of each control point in

each frame is calculated according to the notion coefficient of each frane.
The of fset i MethedddsthepspidirdcHi conidcwips e fielak numbey of frnimes neradspoiidiecto on (X

axi s) anQa@action and the motion coefficient of cach frame. Since the user configures the total
10 number of frames corresponding to each action and the motion coefficient of cach frame

himself, the generated video animation can better present the personality of the user.

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

motion coefficient of each frame.

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

15 offset at a vertical direction (Y axis).

In order to be convenient for description, the method for implementing this step may
include configuring the motion coefficient of each action, e.g., the motion coefficient 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

20 v_angle, and the horizontal and vertical motion coefficients of mouth are respectively

horModelCoef and verModelCoef.
A specific calculation method is as follows.

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

Src_x) Xm_eyeCocf, and the offset of eyes or eyebrows at the Y axis (the wvertical

25  direction) is (A_y —Src_y) Xm_eyeCoef. Here, (A_x, A_y) is a coordinate of the
crossing point between a plumb line and a datum line when the plumb line is drawn from

an original coordinate of the control point to the datum [ine. When the action is an action

of eyes, the datum line is a canthus link, and when the action is an action of eyebrows, the



150ffset at a vertical direction (Y axis). In order to be conveni ent
for description, the nmethod for inplenenting this step may incl ude
configuring the notion coefficient of each action, e.g., the notion
coefficient of eyes or eyebrows is meyeCoef, the notion coefficient of
tilting head left and right is mangle (unit: radian), the notion
coefficient of noddi ng head or shaking head is 20vangl e, and the horizontal
and ver t i CHD dHE; 1B AN FET fne pethesiase. G%Wh Se &) n%éwentgimém@omwwénl@oef and

ver Model (ogfiol AbisPERd fHeGohf (l)ﬁg}l chw?e(iiteksof?l?e L1 QW 6b1 whie I?cf fset
e iF SHEN

of eyes or eyebrows at t orlzontal &ct

Src_x) X gmdeyeGdeifs, usadl,dththmg@fﬁeﬂ mt)1cb1f1auey£8 OIdRYRD O WEe abntidlqgo‘{ltamlcﬁl (the
verti cal 25d|rect|o%g Sr.c y) X meyeCoef. Here, y) is a

coor di nat®® eyl PGy stﬁ‘ﬁ “éﬁfﬂrﬂl‘:@é@c %&Heépﬂﬂlﬁﬁﬁnﬂqtﬁé D1 Eiseéiﬁt GrP\‘qSF‘ne when

the plsunqn&tmreelé% tmcmem@m&m&h%n@g ét@@te of the control point to
the datum i ne. en the action 1s an act eyes, the datumline is a

cant hus link, and when the action is an action of eyebrows, the datumline
is an axis | keoffft ehétinabead leBrod xighSrehe/X akis (thedosrogilnfitcctaomdiyiat e of

o ST SRS T el 2 g
t t
coor o 9,905k RN PR SEGTARBLE) 0 0E 255 8 o

pi cture bef@gpeni Qﬂilé’)' ﬂ?glcaﬂ?l—rm%loﬂ h& Qengy aathgt )| Here, iﬁlnﬁ)s{?ﬁg)q%tﬁc' | t' ng

head | eft and right ‘at th& X axi3"(the horizo ire

(Sre IR- ngtndk;co@(dma& dfmhaogite) poEt, (anyl-(Piv\bo'& (wvgxysnm m)carlﬂgag%)of aam:bd;)f fset
of t||t|n eft and right at the Y axis e vertica irection) may

be (Src )p vhie ﬁ)jcdw(gptﬂ@ arﬁr%ﬁ]g:é)omt l(egy@nwnmx\ffolgneygf the bgad pidbthglleyer. Her e,
(Src_x, %[1ﬁm}é)0f'tll% Hehe

The offset of nodding or shaking head at the X axis may be Src x + K i X v

_angle X V_x, and the offset of nodding or shaking head at the Y axis may be Stc_y +

15 K i X v_angle X V_y. Here, (Stc_x, Src_y) is the original coordinate of the control
point, where K_i is a rotation coefficient of nodding or shaking head, and K_i=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.g. 1 degree), and Dis_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 at the X axis (the horizontal
direction) when the head rotates for a fixed degree (e.g. 1 degree), and Dis 1 represents

the maximum length 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
vector from an upmost point of the head to a downmost point of the head; for the action

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

rightmost point of the head.

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

mouthWidth X cos(tm_horAngle) X  horizonCoef X  horModelCoef +

L



10 original coordinate of the control point, and (Pivot_x, 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 the head. The of fset of
noddi ng or shaking head at the X axis may be Src_ x + Ki X v angle X V_x,
and the offset of noddi ng or shaking head at the Y axis may be Src_y + 15X
v _angle X V¥I Her e, §Src X, Src_y) is the original coordinate of the

cont roI poPwhlleighe ecag(in_yAnglebpat vonticeSvef Ki eirbfidei§foehioddi ng or shaki ng
head, and K_i-Delta_l / Dis_1. For the action of nodding head, DeRaj

represents nDt n verti cal direction) when t he
head rot at esrf 8%)?2@1%58?1@3{ '\Tl(@jv‘lx'ﬁﬁnﬁég%e), and Dis | represents the
maxi mum | ength of the head at the Y axis (the vertical direction). For the

20 action of nshakyiaec head 15111@%3@61/\51@&?195%”'[ Shd?RbhOELrAFOUNG o &0 dolt€eX aXi s
(the horizontal direction) whén th ead rotates for a fixed degree (e.g. 1

degree), madhBeight X reépmesentpldhe vaxicstoed>engifogéiChée head at the X axis
(the horizontal direction). (V.X, V.y) is a coordinate of a standard
vector. For the action of nodding head, the standard vector is a vector

from dn upno¥hepenmutioViding sdisanecocaversvihadet ccpo@mf thﬁ mtonél ddabie rigr t he
action 2%%[}%'0%5%81% ﬁlgﬁhfﬂﬁgﬂeg‘cg@ Hcfg(g‘ltngﬂ(tnh n x ot an Xm I_%oghlgfugzpccx

poi nt of t toari oi n os(m
ver Angl e)lip)QOVihe bbﬁﬁﬁl@)efm)éf ‘ﬁeraMSdﬁie@)"&ﬁc Lot | iphﬁl Qélf/‘ﬁ@le @fantiﬂlglcrlw&bnat t he

Y axis ma,% E‘Y\Igt h XSI (m hor Angl e Xhor| zonCoef Xhor Model Coef +
mout hHei JRE 254 & g‘m he s Spaagiddie 3 axes i de e%w%‘d@lmfa lins\Wh éprESO Ut h
Wdth is gl ﬁBQiﬂ%d@l%t %ﬁ& %oh@t)éf %‘Brﬂ:ﬁﬁce@ l§zﬂ@r H&R/c %Qﬁaf gt

corner of the nmouth Ist her ght n ap an axis line
of tHe upprlrcal inptivo cklont mﬁ“ﬁ@mt‘pof tite mbuthnTha htibn reteof cddfiftcibrawaray|tep,

m ver Angl e €. 'aﬂbaﬂ-l e be_tvveg:flt is line of the head and the X axis,
m_hor Angl“8" 1€ &n >4 %Iuéelb%tc\% I P &S corners of the nouth and the X
axi s, horizonCoef and verticeCoef are respectively horizontal and

10verti cal nxep oM, £HeNtniGREHH iscg(ﬁ@ﬁa&docfccélﬂﬁign@liﬁ@off@%f BRI @AuEPpSRRt
coefficients may be confi gured by the user or configured in advance.
in each frame and the total number of frames.

This step may be implemented as follows.

15 Step 141, a target coordinate of each control point in each frame is calculated

according to the offset of each control point in each frame.

The method of implementing this step may include that: the target coordinate of each
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

20 original coordinate 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.

Step 142, 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

25 according to the image corresponding to cach frame and the total number of frames.

In 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



Step 14, a video animation is generated according to the offset of each
control point in each frame and the total nunber of frames. This step may
be inplenmented as follows. 15Step 141, a target coordi nate of each control
point in each frame is cal cul ated according to the offset of each control
point in each frane. The nethod of inplenenting this step may include
that: the target coordinate of each control point may be the coordinate of
a dat um poPmicsiiopeetind erptheirepnvenidonat micede T heyspscifie yadthasinr cmrating

noddi ng hgad;Q [ty .coordin -t he datum point is the 20
ori ginal coor F’n@? 12%&100'\ %{%2&@1 H@C %gaf’gtc?%s o g@ﬁéq‘gé)? ‘?}loﬁa atngltpf Z%}alhead

| eft and minghet of friveescio aodimateinahe ttwnas afhPeicstint inseaar di nate of a
crossing point between the axis line of the face and the | ower outline of
t he head. .otep 142 an inmage corresponding to each frame is

gener at ed aclé’d’}l%li‘lﬁcﬁ’et%et{’% ‘?‘a\‘led‘é‘te ‘86‘10811%12@?61?6 BEER oy plonuitivlen each
frames angdiddieml dathAR T8 RpdsSd HREEEAMERSTARHRL fifdds e b ! e
correspondi ng to each frame arqlbdst he total nusrrberﬁ’of franes. tO'n ::Bhi S
step, theonieawinnh gaeh Brmeragrrggogdngtatat saptoradiongs goetdial acragkng to

cor r espongdi to each f.rame and the tatal nunber of franmes.by using a
common virmeggm(%aﬁggeors}s|818§l°n_%(3f938’ @?e 6’?{%@'? ‘ggﬁ’\lfgnf’?‘&‘r?él PGt fydhe T‘H’gCS.
speci fi c repehddlyf osrr@pnetiat idehd 8o HEOARE RbEBHBGER fleNFrkOof BRK MBge
corr espondi ng to each frane and the total nunber of franmes is not limted
in the exaptlawinfinpne figmeswrtespandan loonultiple achensabid therdddtoatimation se
receiyed ¢ f i I C of multiple 5 acti ns, he
commna £ qeeooardRl BTl eRe@ S TPRaM Gy Tebs B BnEPbpRlso b eacn
control pailtiple iacti@ach: the abeveanethesnde oiifigalt Hct@RCIT thé gk amGiaion nia§ be
generated a]ECO{,di ng.to the cgrrmands of si ir;gle actions, the offsets of each
control Aofidelinng pietyre sppudted 8% Hescisey oF 9 pichite sxcopmendey! foghe Heersi ngl e

actions are superposed into the offset of each control point in one franme

correspondi Ng akQaMplicRids b QPR ssi@Dhal @@_d&eﬂﬁ&e@ﬁ%@ig%@o bR %&Qra%ﬂ”er at ed

according to the offset of each control”point Int cortesponding to
t he mul t ivsiee anipedtonsncliging tee ehubisatimet detidy ot heingld gitinal e.pi whan e oidebhe

vi deg.ani_nat i.on . be, a sel f-definin Leture inputted by the yser, or a
pi ct E?e P g@@hﬁ%ﬁ@%‘ieﬁgh‘? ﬁ%‘oﬁﬁéj hodding Ig“Hgé’@f“léB& %Bﬁf‘?r@ﬁ??‘bﬁ?}’%ﬁge%%r essi on
may be deten nhdedeacspidiondntiadéNBeIRNGEAECM KL MR AN R 9k &ngia}aﬁgng the

conbi nation action or a si ngl e action, e.g. when the video™ 15 anination
i ncl udes N¢Hle the eRBIFSSIOT MRYDEE rpPinasedsl Thek xiyessiohecwsopp@Essimo ey viko

pl eased,; , Vi deo ani Lon_i.ncl udes .t he actions of tilt.in geadleft
and ri ghf M@%ﬂgﬁgﬁgﬁé&é&n@gg%ﬁtghgﬁ6?erglsol%lgkhc Sﬁé\%lc %%loﬁﬁﬁqy:%ssé# Co?hgmgﬁ Yession
cor r esporigiusg;, bidhhienyi liiaiedini thadtaplésdlidprognt ivem@mbi nati on action or

the single action may be self-configured by the user, which is not limted

nt 9(? exarr% ﬁlse n%th(t)c? grol?/{d?aa %gtthé lea%{]r}lésoor}'tl1e present invention, after the action and
the motion coefficient corresponding to the action are determined according to the
received command of the user, the offsets are calculated according to the motion
coefficient, and the video animation is generated according to 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 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. Moreover, in the method, the command of multiple actjons 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



20l n the nethod provided by the exanples of the present invention, after
the action and the notion coefficient corresponding to the action are
determ ned according to the received command of the user, the offsets are
cal cul ated according to the notion coefficient, and the video animation is
generated according to the offsets and the total nunmber of frames. In the
nmet hod, since the video aninmation is generated without 25 establishing a
grid nodet thgdscs synbol system and the cal cul ati on anobunt of generating
the video animati on according to the offsets and the total nunber of franes
s small, the biP OfhHENALALLBAN R8P ANIBEROERIGNIL! et f1 L hEr
the nmethod can be applied in a large applicati‘on scope. reover,” in the
met hod, tprevidedriwaiidstofte i lspécpliemabibd onhthepasschieinv@tehved, and a conbi nati on
vi deo animation of nultiple video animations is generated 30according to
the command, ,so the conhination yideo ani.nmation of nultiple actions may be
obt ai ned by éBﬁﬁFWPWd”?HQ“V%ﬁ@@ogﬁWﬁﬁPﬁéHggBP”'“ﬁﬂpﬁmgwtBU%%CF%“%&ﬁ¥bss t he
endti gn  Rfpiddd@idSeof the vidbdaQkd86n 10 RELEEThifeSRIIOSF Eh@%%&egngﬁbsgflhct he
present invention, an exanple is provided to iTlustrate the specific nethod
of the prosgamd pioavent ¢ pisturdd axdhptenpaotpitibs vacietihdd dhorctigentratdingg a

i deo ani gmtion In the exanple, 5 original pictur. i d
ani mat 1 orinre BRog ef e fmd FRT bRt B eRomEin e L fulle i pliohii

pi cture ispedfipkiepiire A and the command of the user includes an action of
noddi ng and blinking at the sane tine, the nmethod is shown in Figure 2 and

i ncludes the_follow ng specific steps. Step 21, the conmand

i ncl udi ng t heteBet i B coPnkad dchglingde sriokeimpddangaddilivkiasts meeived fimm user,
and ig d S Is d J ' t 11 qn. of \: a
commnd Theraar ot (et RRETERY | PRpHARA SRR IidH pLRRRIY ATDE, o
frames cepmesmdnokilnging tetdodomof blokingf noddi ng, the total nunber of franes
corresponding to the action of blinking, and a notion coefficient of each
franme are d t hod, for , deter t he notion

elermined. 15| n this.step, the , ermning th
coef fici ent %%93?€$8and“WH?1BEE@WF%?PHﬁP IW%E”@?éﬁ“TZf*wghméﬂgE“§§, t he
of fsets qln@eEbI Games QbrBPoRdink Mo @RE Retfohadf®olfRind RBJ 3ChbOSS c&gfﬁ&@ﬂd(?]mg and
bl i nki ng are cal cul ated according to the notion coefficients of each framne

for the &eell Gase efc detdaineg- and blinking. 20In this step, the method for
calculating the offsets may refer to the description of the

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 ecach control point in cach frame for the actions of nodding
and blinking are calculated according to the motion coefficients of each frame for the

actions of nodding and blinking.

20 Inn this step, the method for calculating the offsets may refer to the description 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 control 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



step 13. Step 24, a video animation of nodding and a video ani mati on of
bl i nking are generated respectively according to the offsets of each
control point in each frane for the actions of nodding and blinking. 25Step
25, the video animation of nodding and the video aninmation of blinking are
conbined into a conbination vi deo ani mation of noddi ng and bl i nking.
Preferably, in the exanp it can be determ ned according to the
conblnat|%ﬁm9$%bﬁﬁmﬁﬁmﬁﬁﬂ¢bhn@ﬂ&Hﬁ@ﬁﬁﬁ@?@ﬁﬂmprNKkﬁ@YﬁMHﬁtm%@k@%p#eSS|on
provi ded by the user is pleased. In the exanple after the command
including th | 0 d | er,

the cormand Bt Pesie Bire an rarmang iRASL Y oyt B TLLGR: YT

of fset ofrceanhl Gont riol uq@m the ¢ommeach of marteplfzoarctleﬁch daiohposdds int@lstigleat ed

the 5 video a of. single ian i ener.ated according to the
of f set arﬁﬂ’“irﬂ@%?gf P[I?]fﬁ%é‘?"hd%“??];%’ét N g % ftg“'HBe {1 Gae7 2HPRHT et thg ngl e
actions ajigeccAiRhingof e 5&1?0&9@951&%& ABo¥dife R MRIMBLI 00 upf togﬂd"nhhqra&

actions. In the nethod, since the video animation is generate
cal cul at ididrankes, afdf etvidcotamematizing wif amg,tmdcamnumu combswdlinto thd eombimmf
generatin dthe t he nmet hod can

O Tl e | it S o Rl BflorsS 5 B8 i Sl o e o ot A Rk

the conblﬂya&alanatwgd@l@ B ot AflatiaH EﬂnQurﬂ 1§%¥1iaﬂnﬂlecﬁiﬂcbﬁ ;&ﬁ&%ﬁﬁ% g and
the enotion of the user can be expressed c% t he conblnatlon of tiple

acti ons, ‘AR aH@atierisashosk gneéduiten theangihadcarbe oprlisd iari kegd application
enri Citaed %’&e I\%él%gﬁée%yﬁkn}ghﬁmpn t%%ﬁt th'cnc\:/o(? mﬁpona\lnago %ﬁfr)r\l/c%lg)g ‘}nmggxg) rat us

for generating a anlna o, " ds Shown 1 n igure ratus

i ncl udes aclomsecen Wengensnated, 3dnd ald Iegwm;d b0 the eV earft beoTmRadeS et thy a
user; det rnlnln uni.t 32 configured to determ ne an action correspondlng
to t he c H&lﬂam étl%ﬁlﬁnawéorﬁh@uf Bedrcipl sprsssion shewimisthe gideespdRatiang t o
the actiqp.aqg.@ notion coefficient of each frane; a calculating unit 33
configured to cal culate an offset of each control point in each frane
according to 20 the notion coefficient of each frane; a generating unit

34, confi gur ‘et eongderesfathe mesent evcamomalsd cpmma(ta:am dppegattin fmrh@amfaftxsgta of

each .contr. oint. of each frame and the total ra

b of &5 s o, RERGkoS o Hohy! tnTie8s S: iR, e s SERGEs o restPHG Wocl e
confi gur ednti@ue®nd k&l @ 4 bemh@hdlseUBPEruse!f. of di@&?rﬁmﬁ@ﬁﬁlﬂsf}@&q{ﬂg%édotot he
action and the notion 25coefficient of each frane by the user; or

confi gur |dﬁ§j>1Iﬁﬂ@mldei@@mOiIgmdl%docfbﬁfopgma@dtdiﬂé detrmineniatietal oflmbqua@fes
corr espor}glerg c%Hegpﬁgdl?igttb S é%tlgm g arrg&ll(%nco c],clc];nll %II %Qéh R cflmce ac calcule?{mg in

advance.
unit 33 configured to calculate an offset of each control point in each frame according to

20 the motion coefficient of each frame; a generating unit 34, configured to generaie a video
animation according to the offset of each control point of each frame and the total number

of frames.

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

25  coefficient of each frame by the user; or

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

corresponding to the action and the motion coefficient of each frame in advance.

Preferably, if it is determined that the action is an action of eyes or eyebrows, the

calculating unit 33 includes:



Preferably, if it is determned that the action is an action of eyes or
eyebrows, the calculating unit 33 includes: an eye part cal cul ating
nodul e configured to calculate the offset of each control point for the
action of eyes or eyebrows, the calculating nmethod of the offset may refer
to the description of the nethod exanpl es. Preferably, if it is
determ ned that the action is an action of tilting head |left and right,

5t he cal cul ait R BRIt tcalbylating | uerbde configuged; (o edledathchel offtced @@tchrr@nrmhm e

tclolr]I : %;r ﬁQ) IEICTPF@E%% céJgg OP{%IJ gﬁ}vh 2 e he% Fcﬁ a?lggﬁﬁc%odp t@é 1§f§)crt Hwyef 1T%§Ielt Oprasf

refer to thhécdapiior qﬂtth@medfodtelxemprm hod exarrpl es. Preferably, if it is
determ ned that the acti on is an action of nodding or shaking head, jo the
cal cul ati ng part .calculatin

t dul co ured to
cal cul ate the & f@&if Biis &l E’:‘PP‘B%@’%‘%C 5&5}%15%Pctt%eofaﬁ‘e%%éfefhw@e@@

shaki rg hg@gulgﬁmgtm%h@;ﬂh@stl ng nmet hod of the offset may refer to the
description of the nethod exanpl es. Preferably, if it is determ ned

that the action is an action of nouth, the calculating unit 33 includes: a
mout h cal cul atiltivg heed wrlsuteding uw'&dcctncﬁigwﬁdg|catcela1tmé1eafffsseof ofcheamotiol

15contr ol idat thy., the.c I cul at th of the
of f set mfom { etrhEt%Sm% ﬂgf ﬂl (r?}leab flce(f)tnantg)fm’glhémgrél?%%éu 3‘}3}%1 IL ot the ?g?erabl Y,
t he generrﬁztyﬂa@slumﬂ‘le daécnpu@hudaﬁ: ma@ah&bamdiphat e cal cul ating nodul e and a

vi deo generating nodul e. The coordi nate cal cul ating nodule is

configured t al t arget ~coordi pate of 20each control point in each
frame accor dllg)‘ﬁ =t‘ﬁ g ‘%g‘?l%‘éfm‘djf "hé'égﬁ agtiontis ap agrisinftt oddiag op shakgeghead,

Speciihi cahd Malcﬁlg'ﬁlgt &g et 15&9&&“ k& Pz§1t EQ&[IQ&%%HUQO(!OQE AiRd 3§ cglghlla%ws
a target coordinat'e at the horizontal directi coor |nate a datum
poi nt at thdhelthdr oz emhatondiol goiiitoir the heticof 68 abddihg tdheshhbing Zmad.ahndilteect i on;

calculating method of the offset may refer to the description of the method examples.

Preferably, if it is determined that the action is an action of mouth, the calculating
unit 33 includes: a mouth calculating module configured to calculate the offset of cach
15 control point for the action of mouth, and the calculating method of the offset may refer

to the description of the method examples.

Preferably, the generating unit 34 includes: a coordinate calculating module and a

video generating module.

The coordinate calculating module is configured to calculate a target coordinate of
20 each control point in each frame according to the offset of each control point in each

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

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

horizontal direction + the offset at the horizontal direction;

a target coordinate at the vertical direction = a coordinate of the datum point at the

25 vertical direction + the offset at the vertical direction;

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

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



a target coordinate at the vertical direction = a coordinate of the datum
point at the 25vertical direction + the offset at the vertical direction;
The datum point may be a control point when the action is an action of
eyes, eyebrows, noddi ng, shaking head or nouth; the datum point may be a
crossing point of the axis line of the face and the | ower outline of the
head when the action is an action of tilting head left and right; The
vi deo gen@earisngembdha Bes anddaflpyer adlinooibadeat wherhdie videoisaniasgen of
accordi ng:t. LAr . coordi nate of each control point in each frame and
the tot a%llglﬁ%k%%rﬁzgﬁgﬁl%%és. In the apparatus provided by the exanpl es
of the present invention, after the receiving unit 31 receives the command
of the user, Thhevidet eeniraiimy micdule 32 delignrtings sth@atdcihiconidandatilgtiémt | on
coefficient porresB}%ndi_ng to the aﬁti on, the calculating unit 33 cal cul ates
the of f set°SOEE YT AT (RIS Oh caeePPRE;leppint dnerchnBage med 4be dgfalini t 34
10 gener atgshed BeaNideo ani mation according to the offsets and the total
nunber of franes. In the apparatus, since the video aninmation is generated
Wi t hout establishing a grid nodel and a synbol system and the cal cul ation
amount of geheils gprprathe pvidésl api tat dxempdscof diengrashie b égenhs afind thche
total nunber .of frames is small, th e of generating the, video .animation
o ohort ardv TRl aret T R omuedf ari stk B Aege IR e FERTSESe.
15Those sk héwsh dnd thbenotioh coBiclendessdspoeiihh et thalabti®, tRaEdcfiingtigRsspf the
met hod for inplenenting the exanples nmay be inplenmented by instructing

rel ated Haralesetbyoiteisr asgpuling imdhe metipn sgefisiorhyandeths tgsnerdting uaitradabl e

st or age nedi ( e . pr.egrami s, operat ed, the above

et nad stane s e AareRihaL o 8Fdnd REHEIREAT TCRE BBl SR

di sk, a Cheppeiratli, SinceChY vRikd sainaibn 2 Qthaaretwidduasdalaphiabat psd Blodyl ded by

t he exanpl gs of E(ges)@resent i nvention can be applied to video ani mati ons of
r

mobi | e t A"EpheH8 Fe_é}’e&“énﬁhﬁa‘ta_i%‘ll?éioﬁf BRI e RNCIAE B dlife video animatis sum
up, by USicBGdifand eﬁrﬁﬂg Gl dRAbil haRBeRI oM HEds RY ap,hfﬁe%m %ﬁelg{in%- -
t he I t the time o g

present invention, cal cul at1on amount 1's small’, ﬂ%r ating
t he vi deo/idavi amanatam is sh@@bahiaht apranatud cant bveappliibintaclahyeiapplicatioh sidpons can be
applied in a large application scope. The foregoing are only preferred

enbodi.ments of the.present invention and arg not for. use [n limting the
oot aStTon s Lp5E "SP4 AR (i b i eGBHERORR ShG hesoF sER Phihe P Alent
repl acenBiploaai@dtihdHOVemaNts MBJ®cinlddiediete b GARRICRhg tI8cPLERIRAT: bivention
shoul d be covered under the protection scope of the present invention.
Ther ef or @rogria, and the program may be stored in a readable storage medium of a computer.

When the program is operated, the above method steps are included, and the storage

medium includes a ROM/RAM, a disk, a Compact Disc (CD) 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 applied 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



protection scope of the present invention should be defined according to
the clains. Cains A nethod for generating a video animation, conprising:
receiving a command sent by a user, determning an action corresponding to
t he conmand, and determ ning the total nunber of franmes corresponding to
the action and a 5notion coefficient of each frane; cal cul ating an

of fset of each control point in each frame according to the notion

coef f i ci enptegfionngene pF Grpresaridnyrntien akquidbadafinge occondinata i ckéosr di ng t o
the offset of each control point in each frame and the total nunber of
frames; wherein the offset conprises an offset at a horizontal direction

and an offset at a vertical direction. 10 2. The nethod of claima1,
wherein determ ning the total nunmber of frames corresponding to the action
and a notion coefficient of each franme conprises: configuring the

total nunber of franmes corresponding to the action and the notion
coefficient of each franme by the user, or 15configuring the total nunber of
frames corresponding to the action and the notion coefficient of each frane
i n advance. 3. The method of claim1, wherein when the action is an
action of eyes or eyebrows, calculating an offset of each control point in
each franme according to the notion 20coefficient of each frame conpri ses:
the offset at the horizontal direction = (AXx - Src_x) X m eyeCoef,



the offset at the vertical direction = (As -Src y) X meyeCoef; wherein
(Src_x, Sre_y) is an original coordinate of the control point, the original
coordinate of the control point is a coordinate of an original picture
obt ai ned before the video 25 animation is generated in a grid nodel; (AKX,
As) is a coordinate of a crossing point between a plunb [ine and a datum
line when the plunb line is drawn fromthe original coordinate of the
control point to the datumline; when the action is the action of eyes, the
datumline is a canthi link, and wh€djgimsaction is the action of eyebrows,
the datumline is an axis line of the face; meyeCoef is the notion

coefficient. 13011@1105*1&%@ ﬂ@ﬂg,@fm&zb@hmle&mn\ﬂaﬁﬁﬁmu when the action is an
action of tilting head and right, calculating an offset of each

control poi ntecpiyIngat ﬁommﬁé sgieiclir @i tn:gx tct@tqrmung)tancmu@xm@bmsq:apmhng of tleach
frame co t heri zont al dr (Src .x
oty AR and dob Bl LR bl SR Rres Rl BRI R Ftonfeber o

t he verthﬁ@hndkﬁﬂhﬁ@ﬁﬂfaxﬁ$ﬁﬁux - Pivot_x) X sin(mangle) + (Sre_y -
Pi vot _y) Xcos1 (mangl e); wherein Src_x, Srca_y is an _original
coordi nate of '%LH%“%O‘FR pEset ficaeh comeol Grongi paiack #rgpling tor he ety ol

poi nt i s @.fRaLdipak& ﬁfflm@ndrﬂtf L%{cpﬁ{%pd 9%%5 %nﬁgﬁt%nﬁﬁgoﬁﬁf 0{0 thE %?fsgﬂ geo

animation I's generated in a coordi nate
of a crossumgom@momnntbebwﬁeﬁm&maadnheh¢mbnmhb&hefﬁeﬁﬂqawmnanﬁﬁmﬁﬁgau;I|ne
of the head; mangl notion coeffi The method o
claim 1, SRAWNSE égﬁt i‘tﬁg‘oé‘é‘é"iné fegtigpar ‘Eftﬁs%fu %Wﬂ?aza”ﬁfr“%haki ng head,
cal culpating an of fset of each control poi nt in each frame according to the
15noti on coeff|C|ent of each frame conprises: the offset at the horizontal
direction = %rdhg metkod of olammgl,ewkevinx determining the total number of frames

corresponding to the action and a motion coefficient of each frame comprises:
configuring the total number of frames corresponding to the action and the motion
coefficient of each frame by the user, or
15 configuring the total number of frames corresponding to the action and the motion

coefficient of each frame in advance,

3. The method of claim 1, wherein when the action is an action of eyes or eyebrows,
calculating an offset of each control point in each frame according to the motion
20 coefficient of each frame comprises:
the offset at the horizontal direction = (A_x — Src_x)Xm_eyeCoef,
the offset at the vertical direction = (A_y ——Src_y) X m_eyeCoef} wherein
(Src_x, Src_y) is an original coordinate of the control point, the original coordinate
of the control point is a coordinate of an original picture obtained before the video
25 animation is generated in a grid model; (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
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 face; m_eyeCoef is the motion coefficient.
30

4. The method of claim 1, wherein when the action is an action of tilting head left



the offset at the vertical direction = Src_y + Ki X v _angle X V_y;

wherei n (Src_x, Src_y) is an original coordinate of the control point,
the original coordinate of the control point is a coordinate of an original
pi cture obtained before the video 20animation is generated in a grid nodel;
Ki=Delta | / Dis_1, and (V.Xx, V_.y) is a coordinate of a standard vector;
when the action is the action of nodding head, Delta | represents notion
anmount atansih@glve ctlpelalinglion edBseont whbncertie! hwad inoteh denfeonccarding e thiegr ee,
D s_| 3{1&? S t1c1entmf'<,ach %tchC of }Qe head at the vertical direction, and
the stan vec I's" &' Vet or “FrHomTa 25 upnost point of the head to a

downnost p0|ﬂfcdﬁscttdwlﬁ"@cﬁf%nﬁ@{h@lﬁ‘ccﬁlﬁﬁ =3(‘S'fré QN Pisotl B >X@CHE@N aRflep @t NG. head,
Delta | represents notion anmount at the HKorizontal directionh when The head

rot ates flivotayf iXXedn(deginge;), Dis_| represents maxi num | ength of the head at
the horizontal direction, and the standard vector is a vector froma

| ef t mist poi the dfset Hethhefat!icabdiapCtibgm thostx pBivat_xof Xt He(thead!e) v (Sangle is
the notiaon coefficient. 6. The nethod of claim1, wherein when the
action i § 5Bkt d?r‘i’s@ltaﬁé]l.‘iﬂ H’Vhﬁ‘é%iﬂcul ating an offset of each control point

in each fra c tothe co i cient of ach frame co rlses:
t he of f set g& ?g(%%#? Zont %lllé’lafd Cé)(?{ %GHQ O?E‘Fﬁuctoﬁ ld‘i’(ﬂm @O‘EKW%SP%HBP

hor i zonCagfhX dafrdbgenCosh cbormnm@hﬁflaguhtnlga‘n@log&mm/%bﬁnﬁheaefaﬁcvmt\h@&ﬁoef X
ver Mbdel Coef, 5the offset at the vertical direction = mouth Wdth X

si n(n_horAHBHON X 2sbpRiEdriteenid xofdi (el tolivotyhisut sadsdighie of a crossing
S (v erdngligludtdfl L BEOBE S HahMRAS] FRRL oue! il nead: TPURDLE G 15 2

di stance froma left corner toarig em)uth
nout hHei ghdtidnscokéfiogdnt. f rom an apex of an axis Ilne of an upper lip to a
bottom 10 point of an axis line of a lower |ip, mverAngle is an angle
between an axis line of the head and the horizontal direction, m horAngI e

is an angle @emteﬁ{&tlﬁ)dl bﬁ@laﬁlfl coungtia When B 4BaYhLNs %Hddcril & J?q{ddéﬂ L&l

direction, horizonCoef and verticeCoef are respectively EOI‘I zontal and
verti cal Shﬁtln@he@(tcehqulabm@ﬁlﬂ io€lisenifseaoh cotteol poutthn canidfrinoe ModediGged tand

xg; :\ggﬁlt gl?o fg),]..’lgr()?‘;fr ICHPePGaCY%13%10%%&1’;1)?‘1%689Oef ficients of the mouth at the

the offset at the horizontal direction = Src_ x + K iX v angleX V x,
the offset at the vertical direction = Src_y + K iX v _angle X V_y; wherein
(Src_x, Src_y) is an original coordinate of the control point, the original coordinate
of the control point is a coordinate of an original picture obtained before the video
20 animation is generated in a grid model; K i=Delta 1 / Dis I, and (V x, V_ y) is a
coordinate of a standard vector;
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
25  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
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 leftmost point of the head
to a rightmost point of the head; v _angle is the motion coefficient.
30
6. The method of claim 1, wherein when the action is an action of mouth, calculating

an offset of each control point in each frame according to the motion coefficient of each



15vertical directions. 7. The method of any of clains 3 to 6, wherein
generating a video animation according to the offset of each control point
in each frame and the total nunber of frames conprises: 20A) calculating a
target coordi nate of each control point in each frame according to the

of fset of each control point in each frame, where the target coordi nate of
each control point conprises a target coordinate at a hori zontal

di rect i onfT@M&CyBiginat e of a datum point at the horizontal direction + the

of fset at thg haorizontal direction,.25a target rdipate at a v’rtical
direction = glec%gr‘%i ﬁ‘gﬁ “o Oifﬁoéliagafiﬂ‘r’ﬁ%i%i nt q’é‘t’mﬁﬁgdlge>?t‘ioé(§?~hﬁi/?l ¥ion+ the
of fset atph tsk Caly it 8ELLON: e tj | AsHL o of
eyes, eyéﬁ?loggqﬁoddﬁgbﬁh&e(gg?éfghalé}l?lugthl\f@@%l o%ﬁ@ﬁtdﬁpﬁ%%é) %2{% ﬁt%%g&&nnt is the
control patvibdeldbeh the action is the action of tilting head |left and
right, the datumpoint is a crossing point of the axis line of the head and
the | dwer 30&gtaffspeatohe vhdichledigiction = Bpugdvidiat singn thveAngldeshaniongoelon

according . to the rget coordi nate of each control point in each frane and

et ot anoADERIafodty kg Hle il § itme AR GIRLPR K RS o e

comand s@nteRy the user Is a command of a single action or a command of

mul tiple actions. 59. An apparatus for generating a video ani mati on,

conpri si ng: moné&&dth RG disfahce oMl a (il estnéoofl e @hMeh do aafgmnrdrenf thy a
uni.t, configured to determ ne an action

user; a determnjng. ¢ !
cor r esporfe'Hg meut%%fg&agrﬁwtd’%ﬁaiaﬁ@ 2R R¥Isdiwrd i, urpat Lide erteitae t he
total;onungl PfanfEaMeR GoI fo%?‘i’{;}g lrpgelt[-\chrgfr;cﬂ% a"i]lcagl'gfénbe‘?@- nazill{TQ}Eik e %f?ﬂcef I cient
of each frame; 10a calculating unit, configured-to calculate an of fset of
each conthead apbihatorirongadirection, m_horAngle is an angle between a line of corners of the
mouth and the horizontal direction, horizonCoef and verticeCoef are respectively
horizontal and vertical motion extent coefficients of the mouth, and horModelCoef and
verModelCoef are respectively motion coefficients of the mouth at the horizontal and the

15 wvertical directions.

7. The method of any of claims 3 to 6, wherein generating a video animation
according to the offset of each control point in each frame and the total number of frames
comprises;

20 A) calculating a target coordinate of each control point in each frame according to
the offset of each control point in each frame, where the target coordinate of each control
point comprises

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

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

when the action is the action of eyes, eyebrows, nodding head, shaking head or
mouth, the datum point is the control point; when the action is the action of tilting head
left and right, the datum point is a crossing point of the axis line of the head and the lower

30 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.



frame according the notion coefficient of each franme; and a generating
unit, configured to generate a video aninmation according to the offset of
each control point in each frame and the total nunber of franes. 1510. The
apparatus of claim9, wherein the determning unit conprises: a user
configuring nodule, configured to configure the total nunmber of franes
corresponding to the action and the notion coefficient of each frame by the
user, or a configuring nodule, configured to configure the total nunber
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i's an actgigie aftioayes comneye b ewstiplé hgiopal cul ating unit conpri ses: an
eye part cal culating nodule, configured to calculate an offset of eyes or
eyebrows, wherein the offset at the horizontal direction = (Ax - Src_x) X

m eyeGoef , 25ai ate : cal  di, on = (Ay -Src_y) X
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15 10. The apparatus of claim 9, wherein the determining unit comprises:
a user configuring module, configured to configure the total number of frames
corresponding to the action and the motion coefficient of each frame by the user, or
a configuring module, configured to configure the total number of frames
corresponding to the action and the motion coefficient of each frame in advance.
20
11. The apparatus of claim 9, wherein the action is an action of eyes or eyebrows,
the calculating unit comprises:
an eye part calculating module, configured to calculate an offset of eyes or
eyebrows, wherein the offset at the horizontal direction = (A_x — Src_x)Xm_eyeCoef,
25 and the offset at the vertical direction = (A_y —Src_y)Xm_eyeCoef; wherein
(Src_x, Src_y) is an original coordinate of the control point, the original coordinate
of the control point is a coordinate of an original picture obtained before the video
animation is generated in a grid model; (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
30 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.



cos(mangle) - (Src_y-Pivot_y) X sin(mangle), and the offset at the vertical
direction = (Src_x-Pivot_x) X sin(mangle) + (Src_y-Pivots) X cos (mangle);
wherein (Sre_x, Src_y) is an original coordinate of the control point,
the original coordinate of the control point is a coordinate of an original
pi cture obtained before the video 10 animation is generated in a grid
nodel ; (Pivot x, Pivot y) is a coordinate of a crossing point between an
axis line of the head and a | ower outline of the head mangle is the notion

coefficient. ;5 1y, pdlfatu]s%f 8IT g 028, 9% R%gﬁtv%lﬁcnq e %cti% R 1s V%Qog ?u 1%%%&8 Eerg{] ¢
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video animation i S genérated i'n a grld" and (V_x,

V_y) is & (erd-pabe »f Xasisianared +(8at 9M>1%1e§a) Dhebo@gﬁﬂ a1é)swhieinact i on of
noddi ng head, Delta _| represents notion anmount at the verti cal
direction whehcphSraaads ropagiag CfOQrdH@Btff Pk g @egolemmtDltis: drigie cesEitase
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not i on am)unt at the haorizontal direction when the head rotates for a fixed

degree, MO bepEgRneemtis livarl Mfkdadmgd ip biver wetlmead the hease nganeleiis i al
directi or}mﬁﬂ,h d.LRfigkandard vector is a vector froma leftnost point of the
head to a rightnost point of the head; v _angle is the notion coefficient.
14. The apparatus of claim9, wherein when the action is an action of
mouth, the CH CIqueaz;[plpg tulf;n(;ftciaggl r\!v[r?eelesm when the action is an action of nodding or
15 shaking head, the calculating unit comprises:
a head part calculating module, configured to calculate the offset of nodding or
shaking head, wherein
the offset at the horizontal direction = Src_x + K i X v _angle X V_x,
the offset at the vertical direction =Src y + K 1 X v _angle X V_y; wherein
20 (Sre_x, Src_y) is an original coordinate of the control point, the original coordinate
of the control point is a coordinate of an original picture obtained before the video
animation is generated in a grid model; K i=Delta 1 / Dis_I, and (V_x, V_y) is a
coordinate of a standard vector;
when the action is the action of nodding head, Delta_1 represents motion amount at
25 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
head rotates for a fixed degree, Dis_1 represents maximum length of the head at the

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

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



a nouth cal cul ati ng nodul e, configured to calculate the offset of nouth,
wherein the offset at the horizontal direction = nmouthWdth X

cos(m horAngle) X 5 horizonCoef X hor Model Coef + nout hHei ght X
cos(mver Angl e) X verticeCoef X verMdel Coef, the offset at the verti cal
direction = mouthWdth X sin(mhorAngle) X horizonCoef X horMdel Coef +
nout hHei ght X S|n(n1verAngIe) X verticeCoef X verMdel Coef; wherein
10nout hw dt h14-s1he #peradisce ¢lpiomdawherein wheméhe afionHe amsation pHmwuth, gl

corner of..the u'HB%E*coﬁgHEJgEl eight is height froman apex of an axis line of
an upper bk ottompoint of an axis line of a lower |[ip, mverAngle

is an angle betan&amlcmﬂ‘atmagmmddm@omgmétBtohﬁR:dIdam(ﬂcbﬂ@etb@[ﬂo&ﬂﬂb@lbxeﬂi rection,
m hor Angl e is an _angle between a |ine of canthi and the horizontal
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hori zont al. @R j-Re vertical directions. 15. The apparatus of any of
claims 11 to 14, wherein the generating unit conprises: 20 a coordinate

cal cul ating o difises atahafvegithedirdcvion at alotiVeideh X sihgethoeAREIE) NRsEz0nT o8@CH
control point in each franme according to the offset of each control point

in each fXametModadCoddr tyemovibbletihnXtsen(of vedolgled dteriddeCoof Xt veidodelCaft ar get
coordi nate at, a horizontal direction = a coordinate of a datum point at the
hori zont at'¥¥'Pection + the offset at the horizontal direction, 25a target
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generat i ng nodul e, configured to generate the video animation according to
the tar gé él@bﬂditcﬂa@@cbon,e!&rzonéin@fr abd moitineCoal aachspectavely andzaid 4rdlt al

nuanr e}c'tfcgf@l%uon extent coefficients of the mouth, and horModelCoef and verModelCoef
are respectively motion coefficients of the mouth at the horizontal and the vertical

directions.

15. The apparatus of any of claims 11 to 14, wherein the generating unit comprises:
20 a coordinate calculating module, configured to calculate a target coordinate of each
control point in each frame according to the offset of each conirol point in each frame, the
target coordinate of each control point is
a target coordinate at a horizontal direction = a coordinate of a datum point at the
hortzontal direction + the offset at the horizontal direction,
25 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 the action of eyes, cyebrows, nodding head, shaking head or
mouth, the datum point is the control point; when the action is the action of tilting head
left and right, the datum point is a crossing point of the axis line of the head and the lower
30 outline of the head;
a video generating module, configured to generate the video animation according 10

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



