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WD 2009/ 011657 PCT/ SG2007/ 000212 METHODS OF PROVI DI NG
GRAPHI CS DATA AND DI SPLAYI NG GRAPHI CS DATA 5 FIELD OF
WOMHBIDNVENTI ON The present invention refers toPCESGIAT000212

of providing graphics data and displaying graphics

AT O PRRVIDING fiaPPites Bata RUBISPLAYRG,

graphi cs, video or tGRAPHIOS DFSFAY transmtted and
shared across devices operating on different

platforns, for exanple, personal conputers (PCs), 15
not ebook conputers, personal digital assistants (PDAs)
and nobil e phones. As these devices are designed for

di fferent appli CFIERDDOF THE INVENTIONori sing that
t hese devices all have different requirenents and
limtations, such as size of the display,. nenory

The @%%gh{ Eﬁveﬂ\"@é 6@1%0% tdoéw%nu é&é‘ﬂ%@@%@ég e}'@%’:\géta and

dls;blaymg@'aphmsafa‘tact how i nformation is presented. For
exanpl e, how to present, say, a photograph which fills
a |l arge displ ay screen (say, of a desktop PC) on a

relatively sigh Lﬁ\ﬂ?W?ﬂE (NPENTRON2 nobil e
Si

phone) vvlthout any Vi loss 1n visual quality, is
a problem in view of 25 such a large di verS|ty of

t £ WO hod

Nofirdp, fediina cdypafit 68 Thiafark RyBRTRES) Sultbis iy
gragﬁﬂgeﬁaab@rlt@kt aﬂ@lew?t yaerAttelaiRshARH eRpFESUéACes
In the raster based representation, each pixel _is

opetefinged diffgrenhplatiprmsoior examale, pPersonal Gonaprrs(PCs),

e e

As tHseedsvidesamr @@s@f\ed ﬂor\fﬁﬁé}@&%ﬁﬂnmﬁ‘aﬁ’bns it is not surprising
PCT/ S&G007/ 000212 raster based r Fnt at.i ons
that thesa gieviges &1} g diff pfﬁf&f@ﬁﬁhﬁ@@eﬂg{) fﬂ?ns such as size

of the display, memory capacity, available processing power and power

consumption.

Now, a number of these device limitations affect how information is presented.
For example, how to present, say, a photograph which fills a large display
screen (say, of a desktop PC) on a relatively small display screen (say, of a
mobile phone) without any visible loss in visual quality, is a problem, in view of

such a large diversity of devices.

There are currently two commonly used methods of representing graphics,
namely, the raster based representation and the vector based representation.

In the raster based representation, each pixel is defined separately, for
example, as in a digital photograph. As such, raster based representations

are typically used in representing digital photographic images. Examples of
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format and the Joi nt Photographic Experts G oup (JPEG
format. The G F format only allows the use of 256

w@210008165Whi ch is often insufficient for 5 hiRgiI/SG2007/000212
qual i ty phot ographic i mages. Accordingly, the AF

' Ly..used . for. high i h hi
rastel e d BRES 4R sl Rl SReli tpterbBnge Format €S1F)
forfie bind ahé dBInt Prkm@gr%hlid Eﬁpéﬂf@i&ﬁwjpé@?fc%a@.dvam age

inthat it enploys a |ossless dat'a conpfression
techni que. Therefore, with the AF format, it is

' [ f digital. i W f.h
TREERFIBktal dl EHHER A% 2ol B TRE o for
highepratiseptictographié irﬁag’éQiA@Jo_rd]hPElUﬂf% GIF fen "€ rarely used

resent eﬂp usi ngigmat hematical formula are used to

re |
for gl Ayalike hetagrapRisimasesthe JREGiermabisrypicalidused fora

, , ' re.t L etpreted at
tpREAkeln RIS e, IR R 185 AR RSP R ebiys
a lapstgssi data Beomressioh tebhsiqua THerefsre owitR Sh&&IPdormat, it is

ations .sha be provi ded using

renr esen . p graphics ma ed _
posﬁﬁﬁﬁﬁ%reéqqee e %%%f}g?@&g't% Imgge ¥vitheys agy loss in visual quality.
representati ons. However, with vector based
representations, the process of rendering and
In aivegipahasey wrprpsentationpfiacdigital pistlmdined uee repricsented

o ARBACH il CAR e G ks o
poihtatafid@tawea Garabbial butRBeh tiseh), Asich %fﬁ&rf@rt tré‘tgﬁ khe

based representations include the Flash
receiyigide b pEoduce and display the qrapidr. Because offthis, Mittshector

. he .Adobe. Fl ash, Pl
basgl RBre s Shar P S v Ya bR ST PSneTaghendies”
comysardd tto rasteabased néeesehtatiohs!t IHoWever, M Vedr Based

The Adobe Flash Pl ayer is a

conputer games and nmovi es. [ _
repggseBlgtions; RISiSESE & rlaiingednyd disalaving eomplexgraphics is
slowél AiIe) thel BN oUN bF BrotdBBRbSquial .t he raster and

vector based graphics representati'ons.” The use of
vector based graphics representation in Flash fornat
[].es r.swt files in 30 conbination w th sonme
Veddr e enioen g are SriEaug Gapd AAsekten R Tnieraat and
molbie ichond. R flds\GEVeRiorbdsEBRebid I b
e Ve lor belsBB fabiastidliont A0S the
Flash format and the Scalable Vector Graphics (SVG) format,

The Flash format means the format used by the Adobe Flash Player and a
multimedia authoring application program used to create content for Internet
applications, computer games and movies. The Adobe Flash Player is a client
side application widely available in most Internet browsers, which supports
both the raster and vector based graphics representations. The use of vector
based graphics representation in Flash format files (or .swf files), in
combination with some program code, allows the size of Flash format files to

be smaller than equivalent bitmap files or video clip files.
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The SVG format is an XM.-based text file format. Like

the Flash files, the size of the SVG format files is
wWab®eotwbati vely small, when conpared to the reGE/862007/000212

based representation formats. Another advantage of the

The g Rl s fn dcoRRu 38k i forplBS0E tht FBist 6 chetiee
of theSVG fermat fle pedled r@lbtldel?@nwﬁ thech?rﬁﬁéféél' {oi tRE raster
paranmeters such as resolution, transfornmation and so

base represamtaianigsmats. .Anqtbem@wtag@pf theeSYGrformiat s it s

t at
scaliHiRly isaHiI el e R QoA RS orls AT BE Usft 19 d8terBing
hovi(héaﬁleesl remﬂHred entdidplayed, b%d@bﬁtrdﬂn@ bé[rarﬂéteié"@&pé‘é ext
file sharing and. transm ssion, a snmaller file size

res?'é‘t'g'av"é?ﬁ @@B@I N &g §8o"-he said file requires |ess
bandwi dth for its transm ssion across wired or
wi rel ess networks. Despite the advantages of all the
In thissegandi, #ds sistat! thahfite sizeraffilessebinitadonsing thevertbe based

repl it e oanplly Pt gaan Bgrmaelonecning i ma¥<m
baséll rbﬁr@eﬁtdtﬁinsaﬁﬁﬁﬁﬁ)nﬁfly, iR¥hé %ﬁ‘fétx't gf‘flle%Hé‘ﬁhp

providing graphics data’is provid The ne
trar@mmlpg,eg sfaler filei size is advantageousin that theveaid cﬁlies requires

s B o AR o FO 8T bk WiERiErs fetlipThe.
second set of data vectors specifying geometri cal 25

characteristics of the aphi cal object in a second
Despitgit gﬁra dyaptages of @like agaoygwhﬁpe@sad 1gEaPhige representation
i+di f-al Q | I,.Si
forrf g P S HeE e iR RO BREThal Bl BETBIEISEA°
largehar acteri stics of the graphical Obj ect based on the
geonetrical characteristics of the graphical object
inthe first digital picture and based on the
geonetrical 30 characteristics of the graphical object
in the second digital picture, wherein the
i nt er nedi at e gSUMMARMAORCTHEAMMENTIONS are
geonetrical characteristics of the graphical object
in at least one third digital picture which is to be

In adirstrispyeetof et |ﬂt/etﬁth:ﬁ1 fd methsl of 6@bldﬂh§bk§pﬁﬂé§‘§a@%°r e

t he second digital |cture and
provided. The methoag comprlses generating a first set of data vectors
specifying geometrical characteristics of a graphical object in a first digital
picture, generating a second set of data vectors specifying geometrical
characteristics of the graphical object in a second digital picture to be
displayed after the first digital picture, generating a parameter set comprising
information specifying intermediate geometrical characteristics of the
graphical object based on the geometrical characteristics of the graphical
object in the first digital picture and based on the geometrical
characteristics of the graphical object in the second digital picture, wherein the
intermediate geometrical characteristics are geometrical characteristics of the
graphical object in at least one third digital picture which is to be displayed

after the first digital picture and before the second digital picture, and

3
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3 WO 2009/ 011657 PCT/ SG2007/ 000212 generating at

| east one data file conprising the first set of data
woe@mwniss7the second set of data vectors and PEESG2007/000212

paranmeter set. In a second aspect of the invention, a

met hod of dj spl i n raphics data s row ded. ,The
genfGcetept ot B4tete EoRISIsifo el Set ettt Bpe
secéH@%bf Mf @@tag%f@f‘srdrﬁﬁhecﬁﬁéﬁfét@ﬁé&“ cs of a graphical

object in a first digital picture, receiving a second

set of data vectors specifying geonetrical

in aGgigrord aSpett of ellpvador Rl ot R g brAp s Wit is
prold8d t Phe Piethod @onip?ises tebdivingRRfiRebesf Gath veemmsi Si ng
10 information specifying internediate geonetri cal

spe@lﬁsang@@@m@tlc@ls:h@ra@tﬁ@stlcgr@fpﬁh praphiead jobiact ma digstghgitale

w2 LGl SERAE L &Rt 5Pl O BbARS eplpauih o
chagrRemstidsasfithe lpastitalroédtdn aosedome digitalipictale thhect in

the second digital picture, wherein the internediate
displavarbeattercthe TirnkRigielmicLre, decaivingye pREAMEtes set comprising

info eas@?%ﬁéblﬂlﬁl’l@gﬂé’rfmécﬁ\s %éo Eﬁ'l?:'& ﬁéraﬁmrﬁ%s 'of‘tl‘fg

ure |ch
grapzhlsaull abject Egeeron the geametrrd:agchaﬂactnr[stms ef ﬁrajgrta@hmw

2
obiegt g i 13t CiEBLP P andEb4e-E8 i SePMBHIcaTvect or s,
Chaw@ﬁﬁtdsrtg thE YrasfieAbbjéttdh ke s@b&ﬁ&ﬂ@ltﬁf ﬁml}r@ ewhkif the

of data veéct ors, and gener at | ng t he at east one
mtetrhedlatej pgometrigsil chara@temtmg aragepmelriealahasacteristins of the

araiCapFei ot Tt BB S e Bicoret Wich BEREDS Bsyfebes

aﬁeﬁﬂfﬁ ﬁl%t ergn@l prturefaridigefora it secorPdighal picturdeyesireatny
picture. In a third aspect of the invention,

Ita
the ﬁrsgﬂm@a pisture-fsemdha élr@tr% iof dataweciorss gepeatingdhe sesend
At R 43 SBpSRA S0l Alerdhire, a3 bebrebing offeas
oneghiag ligital pcdburealsm@tlae parashetér get, dhe gponictrical

chatigianaigedg the Rraied chieside e trat attat ikt € s
o8 Sl o Sl SIS s e,
digital picture, wherein the internedi ate geonetri cal
In a%HFr‘& %%})8&‘[' gft thgsln\%n%o%egnrﬁtta{ﬂo%%f providing graphics data is
provided. The method comprises generating a first set of data vectors
specifying geometrical characteristics of a graphical object in a first digital
picture, generating a parameter set comprising information specifying
intermediate geometrical characteristics of the graphical object based on the
geometrical characteristics of the graphical object in the first digital picture,
wherein the intermediate geometrical characteristics are geometrical
characteristics of the graphical object in at least one third digital picture which
is to be displayed before or after the first digital picture, and generating at
least one data file comprising the first set of data vectors and the parameter

set.
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30 characteristics of the graphical object in at |east

one third digital picture which 1is to be displayed
whedoonelesr after the first digital picture, aneCT/SG2007/000212

generating at |east one data file conprising the

first set of data vectors and the paraneter set. 4 WO

2009/ 011657 PCT/ S&007/000212 1In a fourth aspect of

In alfBArth %"s%@bt Mheﬂn?&‘itw a%emoﬂ%ﬁﬁéﬂgy&bagﬁa?ﬁﬁs Gtaid S

pr ovi ded. he net hod conprl ses receil vi ng I rst set
pro‘odedia'ﬂae ‘mihod sopprisebyecrjviggaentitst sehof datarectasi stics

spepivif HeRRkIfita ARkaabritths ot Bntie dbies italirr b
puct&@e%wvmg a patfhérdisat @orﬁpﬂﬁﬁbﬁhi@@haﬁbﬁfs@ébwmét ics
he object based on the mc}1eom=_\tr| cal

lntermad@&e gepmatienl gharanderisticsial dhe obigc besed onHbef | r st
geol eQHEé?\lcl'%rQ%tghSﬂcsV\QFﬁwg %@E?g%@]géﬂﬂqhéﬁﬁstﬁg If%iarégﬁlaé,

daracteristircs are racter

whetrém tﬂé&ﬁf@rmldlaléjg%@tfnetﬂcéitchbmtenm arel gesbraétgichial
picture which 10 is to be displayed before or afte

Cha[ﬁﬂ-‘ée’ﬁt?@t‘)fdh@|Q"%}Ph'[§i3|cﬁhj$%t In @Hﬁ,ﬁséplnﬁdhtr f gigital picture Wh'Ch
s bAUETIR el RESTD! 18 frol Shusefle dribrd o Bt
digitad plmlmrfeomatherfmst&wetsaédamvbdthm @ﬂdrgﬁrrerg’athg the at least one
i RGHBENELIE i P Ra ek P9 el 1
chaF’a%‘%ét“ étﬁ:%%f'tﬁe‘d’r‘@pﬁi@é‘ltcﬂ:ﬁéct% tﬁé‘ﬁr délﬁéﬂ' pRitureldr ovi di ng

graphi cs data are anal ogously valid for the nethod of
di spl ayi ng graphl cs data and the apparatus. 20 BRI EF

DE 1,.PTl W Ln th ' ol
The R EPEmES Vel A5 S8 et Bt Y Wi RietiodBta o
prmh&h@@‘éphicstd&w diré baBRYbuklyaNsid foNthedmaMatDsf disslapvy
necessari lé to scale, ‘enphasis instead generally

grapjics gatn ae @"Qlﬁ@ﬁa'iaw%stratl ng the principles of the
25 invention. In the foll ow ng description, various
enbodi nents of the invention are descri bed W th
reference to the follow ng drawi ngs, in which: Figure

genor at i ne RIFE HESCRIBEATN s BRAMNGS i oo dat a
according to an
In the drawings, like reference characters generally refer to the same parts
throughout the different views. The drawings are not necessarily to scale,
emphasis instead generally being placed upon illustrating the principles of the
invention. In the following description, various embodiments of the invention

are described with reference to the following drawings, in which:

Figure 1 shows a flow diagram describing briefly the steps of generating
graphics data and displaying graphics data according to an

embodiment of the invention.



30 enbodi nent of the invention. 5 WO 2009/ 011657
PCT/ S&007/ 000212 Figure 2 shows a flow di agram
wa@e®enisshg in detail the steps of generating BCHPGE200%000212
data and displaying graphics data according to an
e |nv 3,sho

._enbodi i
FioBEg shimara Jowidigotem ersetting i Bodilifie e o aderating
di Ggrephiosnisth i disphgiriyrPRicaddiagSoldin 18R Or di ng

to an enbodi ne I nvention. Figure 4 shows a
conﬁabpﬁtﬁmﬁfﬂé?tf\ﬁb@ﬂﬂ\éﬁﬂflpnage of a non-vectorized stroke
10 and an image of a vectorized stroke. Figure 5 shows
a conparison of three vector based representations.

5  Fighiep8shoWssd dlagrameprooidliris 8 Btrabiupal Gerdiewt 60X Rey Qiditze
graphics file format 15 according to an enbodi nent of

t hePiFfa Hianam in heggreehicsdie ascerling topar sethasiment of the
pr||m,éhty shape in the graphics file format according
an enbodi nent of the invention. 20 Figure 8 shows
exen‘pl ary representations of a circle, a rectangle and

primtive shape in the graphics file

kg on as a

Fighits: &=NONE o FomAgIIEeN RRIWERR,BAITERE oA Naveripeaed Sifoke

10 Fi géHoeaﬁ ,,ﬁgg%fg\%&gﬂ&eﬁg@l on of a field color in
cS file format a i

t he graphi ccording to an
enbodi nrent of the invention. Figure 10 shows an

FigfitP 586y = BnRRSGh %%@é&eééb?g‘aﬁéﬁﬁébf’e%enﬁ%w ng

T g T o e S o o
Fiofiet o RSB BrbHalhl £300) B S1SaBIRIL féimeged

15 gfa%mpg gg}‘agcr?ﬂbgwm&wttdw@m@nn@ﬁ. novenent of the

Figure 7 shows the representation of a primitive shape in the graphics file
format according to an embodiment of the invention.

20  Figure 8 shows exemplary representations of a circle, a rectangle and a
polygon as a primitive shape in the graphics file format according to an
embodiment of the invention.

Figure 9 shows the representation of a field color in the graphics file format
25 according to an embodiment of the invention.

Figure 10 shows an example of an embodiment of the invention, wherein a
set of data vectors is used as a means of modifying the path of
movement of the graphical object.

30

Figure 11 shows a further example of an embodiment of the invention,
wherein a set of data vectors is used as a means of modifying the path
of movement of the graphical object.
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WD 2009/ 011657 PCT/ S&007/ 000212 Figure 12 shows the
result of a graphical object in a key digital picture

wo ean®1ebt ai ned from a raster inage and t hen aPCTeGEE7/000212
according to an enbodi nent of the invention. 5 Figure
13 shows an exanpl e of aninmating a graphical object
according to an enbodi nent of the invention. Figure

Figlfe 3Ramwanthexesplt ef afgraphical objgctangr kehdigithl picjuze frame
using layering 10 according.to an enbgdinen of the

i nvehtainas fremya rastesinagmand theraninatedrccaiding fe.afs
of gﬁ,@oﬁﬁgﬁtéﬂ e PRV, ler set on the ani mation of a
p

graphical object according to an enbodi ment of the
invention. 15 Figure 16 shows anot her exanple of the

Figk A SGNVeA XA PLANTFOFBc] R CRIPR! SORRring o an

embggy fthBenidppt i on. 20 Figure 17 shows yet
anot8 é)r%gb(gﬂ%ge of \tleﬂg effects of nodifying the

paranmeter set on the animation of a graphical object
accgrdi ng to an eﬁrbo i ment. of the.i
&R

; tion. .Fj

Fiohis JASNOWS a0 PrABPIRRLARMALE 3 aEntioal SBlee sirghifyang
t heapedrdifRf teran émbeAiment dfitRe@Varionon of a graphi cal
obj ect according to an enbodi nent of the invention.

Figure 19 shows an overview of the representation of

P13 AR5t Py PSS Bt o
et fidamimatioprsfeegiaphicai oljeet asterding tohan gnadiment of the

format according to an enbodi nent of the invention. 7
WO Po88lion1657 PCT/ SG2007/ 000212

Figure 16 shows another example of the effects of modifying the parameter
set on the animation of a graphical object according to an embodiment

of the invention.

Figure 17 shows yet another example of the effects of modifying the
parameter set on the animation of a graphical object according to an

embodiment of the invention.

Figure 18 shows a further example of the effects of modifying the parameter
set on the animation of a graphical object according to an embodiment

of the invention.

Figure 19 shows an overview of the representation of audio data in the

graphics file format according to an embodiment of the invention.

Figure 20 shows a method of representing audio data in the graphics file

format according to an embodiment of the invention.
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Figure 21 shows a nethod of representing audio clip

data in the graphics file format according to an
weerwodiwent of the invention. Figure 22 shows BEESG2007/000212

representation of an index to an audio data library in

. the,,5 graphics file format. accordi enbodi
Fiol"21, anPSenineiied ofsepfedinBiablie s erfah tnaeraphics tle
| MBI ECBECCHAinGI B el emBbBInéntldTané iiibAn. eer ge fr om
t he dependent clainms. According to one enbodi ment of
the i nvention, the nmethod of providing graphics data

N I St af
FioffeP22 S5 he Do EABILREA HRREEH B Dol el BFhafh e

Of graphiesdilé formeft agcaming ®) apkinfisddimient bhthe ihiéistion.
digital picture, and generating a second set of data
vectors specifying geonetrical characteristics of a
plurality of graphical objects in the second digital
picture to be displayed after the first digital
picture. 20 As used herein, the term"plurality"
refers t QETWILED DESCRIRAON OFRITHEMNVENTIONt h t he
said term For exanple, in this context, a plurality
of graphical objects mneans two or nore graphical

et o o P07 SHRPBA o D GBS, 0,

Accordingly, the first set of data vectors specifies

t he %eomstrl cal characteristics of all the graphical
Accerfipgita ong qmbodiment opthe inventiors; thednethedof magvidiegnor e
ara$188 BRFoR AR pinc EDRRIicER (sPErdiEd 1P o ot yoctors

speoibyiag tgeomettieal ohacactedstifst 6fl a BRurality of lgeapl'hcal\obwz:tsﬁn the

. this,. the second set .of data vec y cify. the

frst sl et SR oriareting g SEsOpH Sat of SRl Yl SRabiving
ﬁmtﬁééﬁcnam éteR t&%carui k rdH

e et SRS R Tht DRIy OF prarfcaldh %*%?“@’&*??%WL

dlgltabnm’cu@et@ bmﬁ@plwﬁd@rﬁaﬁrhhe fiest gligital pictareverrent fromt he
position of the 8 WO 2009/ 011657 PCT/ SG2007/ 000212
graphical object in the first digital picture to the

As s her@’h ahe téen Claiitye abferBite 6o bR midie i&ReP0Sed tatjdtRér
WIthpthe sa:d term. For example, in this context, a plurality of graphlcal objects

means two or more graphical objects.

In this embodiment, there may be more than one graphical object in the first
digital picture. Accordingly, the first set of data vectors specifies the

geometrical characteristics of all the graphical objects in the first picture.

Since there may be more than one graphical object in the first digital picture,
there may also be more than one graphical object in the second digital
picture. In view of this, the second set of data vectors may specify the

geometrical characteristics of all the graphical objects in the second picture.

According to another embodiment of the invention, the parameter set further

comprises information on the path of movement from the position of the
8
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In this enbodinent, it should be noted that the
graphi cal object may be 5 noved fromone position in
w0 b@Pirst digital picture to another positi onPCHSGI87/000212

second digital picture For exanple, the path of
but is no

t for b
araphifed Bliech el EERe! wete REhiepesBin 25 ine ipehioel ghiect
in thE®ecBAd ididitd pRttudehe graphi cal object in the first
digital picture to the position of the graphical
object in the second digital picture. 10 In anot her

in iSRRI Ment, RSaBR e hatfRB8E Rl dbnREs SRR abihe™ | »
moveéd fren®bhepoithethRa firQfdigitte pidiMeNtd MbthbhSosias @ el
set further 15 conprises information on the direction

secondidigitalrriphie: aﬁOl’cﬂaﬁaém'eaﬁ"@rﬁﬁth 19§ menemeniiforthecgraphical

e fd [ Ri
objéétorﬂ]?ytgﬁ% I’Bgl? %ﬁ&q%n’g%gttg aléé Ieﬁéﬂhtqia%c%ﬂ aerB o?%xH&ﬁp& O rbithe
posﬂrdmdf thengraphioahobjeet igrtap firstedigitdl icturerey Be gdiich bhide
20 novenent, the direction of the graphical
gragg‘ﬁcgk? %'%@Wﬁ%@@ﬂdﬁﬁiwmﬁw@a noted point of the
graphi cal object is always pointing to the north, for
exanple. Alternatively, the graphical object may be
In anothaer ergbbdinaen:tl tlrrekmitbe)f mmw&mealsm'ay bensparifical o ay lhake

path o r e In this case, the
thedﬁf‘&?{ Hr% Q%df’ﬁ%%tr‘?g‘rr‘?cal obj ect may be specified

to be rotating in a clockwi se manner. In still another

enbodi nent of the invention, the paraneter set further
In yebapethas embedimesnt pbﬂnednvemtg:m ithg perameter.segfurterused

cortEiord i sty s blad Golaticd. 0% the vath

of nic\emeéhefrdindtd positiors inthe. wa@dlgﬂéﬁﬂBitﬁe toit€ PoshiBAne the
a light source on the left side of the graphi cal
secgpfl sligital idureaf t side of 9 WO 2009/ 011657
PCT/ S&G2007/ 000212 the graphical object would appear
brighter than, say, the right side of the graphi cal
In thibjembodlmem,rwhda@ theegtapthicad lmbjen‘t nidves algrg the path dfe
tter set,.further olqpl
movement he direction of the graphica object may be fixed such that a

noted point of the graphical object is always pointing to the north, for example.

Alternatively, the graphical object may be rotating in a clockwise manner as it
moves along the path of movement, for example. In this case, the direction of

the graphical object may be specified to be rotating in a clockwise manner.

In still another embodiment of the invention, the parameter set further

comprises information on lighting effects.

As used herein, the term lighting effects refers to the effects of light on the
graphical object as perceived from the digital picture. For example, when
there is a light source on the left side of the graphical object, the left side of
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5 information on lighting effects, when the graphical
object is a light source. The paraneter set may

wo eoovleersstonpri se a third set of data vectors PCT/SG2007/000212

speci fyi ng geonetrical char act eristics of the
a obj ect |nthefo digit icture i ch
the BrapcatobISChrayELhaeRe prigior s Say, e Buftaide of fhend
RBical 6bjedP the second digital picture. In this
gragn%f njgng the third set of data vectors (which is

used to directly generate the fourth di gltal pi cture)
ans of nodif ath of

0 ”8839"'3%03 e iiveRioRang arbmaternsel futasr Capres

mfolﬁtaﬁéﬁ% g%f%%ﬁ@%ﬁeﬁ’ﬂ‘l‘eﬁabﬁfcal BBjeRplshy ﬁéht@b‘éﬁé@nt
is used e inclusion of the third set of data
vect ors VVI Il automatically alter the path of novenent,

T &Rt ag sbhfed o et B Skt PRAGRSdte, "

spegifging @eomn@wnualecﬁaractbﬁsmsssoft theryraphichpolbjedt inlthe ifgirt!
dlngqlCt ure, and then to its position in the second

gistere whighisdo beglipplavediafigr the fisbdigitebaictusaandrbefor

[ araneter set further conprises
theiS%g'E& dﬁﬁalbgﬁut e nunber of third digital pictures

which is to be di spl ayed after the flrst d|g|tal

i cture and f e . the cond di pi cture. I n
In this GRS PRI 56t 9@@?#@#&@ 'qfh'é U&&ﬂéﬁ@ﬂrepﬂxet
I AETers]
cerHSIIRG (GO ART I L 40580 S hotRRofo b
modléwmg] thalpgtht afl mpementofihe/graphical abjert & sxampidriin the

| nbodi h of .
cas iR SRt Bug iy e hafin o0 RVE et i Gl 8 i usiap of
the thied s& offd sthWektork Ml 6©epmsticallgialtel thd patw & Ao REnt he

at least one third digital picture. Alternativel
suchibaklhgprisod sgrastinpath ofoppeemenhof the aieebical ebject %I'@m its
posg?&%g}glttﬁe it o‘?@%'ﬁctﬁ gb‘%&l é@ﬁfl(\)}é ‘nr&h%n@hlg(h gd@ !)aﬁ piglyrey and

them td its poeitnbarm $H11@seconiﬂd@mal2gﬁleﬂ(r@11657
PCT/ SG2007/ 000212 I n anot her enbodi nent of the

invention, the information on the shape of the

Acc@hﬂﬁﬁ ' ghe%% Sdirdeht bPehd in ;/éhti&liu,%éf}:lar&in%‘&&rs%«t flirfHer
seco I git pi cture and t he
comprises information on the number of third digital pictures which is to be

displayed after the first digital picture and before the second digital picture.

In another embodiment of the invention, the parameter set further comprises
information on the shape of the graphical object in the first digital picture, the

second digital picture and/or the at least one third digital picture.

In this embodiment, the shape of graphical object may remain the same in the
first digital picture, the second digital picture and/or the at least one third
digital picture. Alternatively, the shape of graphical object may be specified,
for example, to expand or contract (in one or more direction, for example), or

even to change or morph into another shape.

10
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at least one third digital picture, further conprises
informati on on the speed at 5 which the shape of the
wQ@er@phiwal object changes fromthe first digi tBCT/SG2007/000212
picture to the second digital picture. in this
enbodi nent, the information on the nunber of third
digital pictures which is to be displayed after the

In Ahdther ehticdiheni sﬁmmn@érﬂ.ob‘etrs& ﬁlféfﬂ?ﬁtﬁﬁp&ﬁ‘ the dithp pe of the

ital picture, and the information on the spee

di
graghicah objgst dntsefinst dtgh'tél pictusa; el sasondddigital piciuse and/m the

R A SR e M —_

whfdbfth"e@a@baﬁfehéfgra@ﬁl@ﬁlf‘cbt?@ét oPRinges frong e fifsediid Bbétlﬂ’e to
n the sequence of digital pictures (fromthe

ser
thefW‘é)tndoq’e@itQIa{?'C treture to the second digital picture)
is displayed. 15 In another enbodi nent of the
i nvention, the paranmeter set further conprises
In thig embaﬂlmentothet iméommmh @ thehnamhbehef sl digieal pidtutdye

whithdE i & cisihuea afigh gt sianapigiiue andstore teissoond
dlggﬁigﬂgﬂu?@rﬁnd flﬂlnﬁiﬁﬁ;?ﬂoﬂ orl hetégfee?P&qghle[w ?%b%g«?n%{ the

e of the graphical I'S constan
grarph obijegt cbang;ﬁs:frurrethbrfasledlgmaltmetusetmﬂﬁ sebayidt digital
icture frame, the posit i fference, of the
picflr& el 4 Bttt dejeRRiie e Tafeet fieniegio ine penept
grabhﬁiéﬁ&b}&ﬂ'éjs @&cé%ﬂrﬂ)b’a uBer ﬁ/ﬁ@ﬁ the §e&9§ﬁ’é@bf‘&g¥t9¢ [‘Hﬁl‘grres

enbodi nent of the invention, aramet er set

(frO@a)Hiﬁ firgé digitaf @lq&meu torthe seeorrd dmftefalcpaeamdueplgyeduch
as the canmera novenent path, the canera rotation, the
canera angle and the canera close wup zoom ng effect.

In %tb@em@ndodgném afrihé hWerﬁﬁhOMiel‘ﬁﬁrérr@‘teﬁ St fuRMentoApPrises
ara ter set further nprises i nformation on

qufm@tlp thesRedyatagnich dne 9@]5'@'@9§f théngranticaligbject changes

oSGl b BYAIE 10 70
2009/011657 PCT/ S&G2007/ 000212 As used herein, the

In t}t‘ns emg)o iment gforr %@(anSplé,cfft %espsé%%n%ngo%ﬁtto%ncﬁgn eatgft ’chgf 2

graphical object is constant from the first digital picture frame to the second

digital picture frame, the position difference of the graphical object between

adjacent digital picture frames would be roughly the same.

According to one embodiment of the invention, the parameter set further
comprises information on the camera parameters, such as the camera
movement path, the camera rotation, the camera angle and the camera close

up zooming effect.

According to another embodiment of the invention, the parameter set further
comprises information on the layering of graphical objects, wherein the
layering of graphical objects determines the order of appearance of the

graphical objects.

11
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graphi cal object into different layers. In this
regard, each | ayer may have part of the graphical

wokyent116575 The term |l ayering also refers to tPEr/SG2007/000212

segnent ati on of a group of graphical objects, where
each | ayer may have one or nore graphical objects. For
exanple, in conputer graphics, layering is typically

As #@e%dhér‘én@rth@ fortn HyRiiRg réfereto Hegdgmahtationasftpart of 4 he
ront or send a group of graphical objects to the

grapisicid, otfject intcegifferentiiayarni k thisiepred. gachi layeraydiavenart
the first, groyp of graphical objects is put into
of the, grgphic %lﬁg’l?‘:ﬁe second group of graphical objects is

put into layer 2. 15 Now, in order to bringthefirst
group of graghl cal objects to the front, the % rE
Thersondayering aspdefersde tl@megmgptﬂtlon qf@ giaup, %Pe’ap I6B0r e

t
ovigf e ey ehid il 8t Hordloiritel ot o
the second group of graphical objects. As such, the
For\(ggq%\gug;, R%g{ﬂtnlaglﬁgr (éfri‘f&{{‘giei I%gepcrﬁ{égs y?é’@ yg%%i,%ggrl%a group
of gg%&%%lcc?dje&@ts “El'ié fr%'nft oP Q@ntﬁ 'arg%uﬁ b@?ﬁarﬂﬁcﬂr it§ @ the
S 'S opaq Inorder to send e first

badl! ﬂiurexafnpgealphhcsaehxampbcttss assyrned tﬂa&il{thetﬂﬁ%’f grpup@ff s
e order ch t
arapBigatomsciisput g farert e oY e Grlbid Reeisdtogeas
is pg'?]mil(? r@r aphi cal objects appears to be 25 on top of
|rst group of graphical objects. As such, the
VI ew of portions of the first group of graphi cal

No\dr ﬁ{b%g{oﬁﬁﬁ%@f%ﬂ%‘%@%ﬁg gag%déé;?)g{?%&o grap el

lay&¥Ri 818 DeSorelepstiielich thatdayeti Nig displaped befoydilaysrt2. ¢from
the invention, the paraneter set further 30 ConFstoSbe on

theidispavaeins of yiew. e dwiroup of HEARJYica) AbIeGts GRPER

o T M. e A e o

theﬁée@bud @rouri Bf YR es/dbld@s woritinb shakeddnotheirsigroypeaf
ereln

aragbjcaLpaiests dhinaruat siuhidl Stipadtledthit ReRbudhf Mrea”
by one or nore vectors. An exanple of

Next, in order to send the first group of graphical objects to the back, the

layers would be ordered such that layer 2 is displayed before layer 1. From

the display point of view, the second group of graphical objects appears to be

on top of the first group of graphical objects. As such, the view of portions of

the first group of graphical objects would now be blocked by the second group

of graphical objects (if the second group of graphical objects is opaque).
According to one embodiment of the invention, the parameter set further

comprises information on the color of the graphical object and/or regions in
the first digital picture, the second digital picture and/or the third digital picture.

12
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aregionin the digital picture my be an area in the

background scenery, such as a cloud or a hill, for
wex@aples7 5 According to one enbodi ment of thePCT/SG2007/000212

i nvention, the paraneter set further conprises

[ ihO I ;
Al A A5 23T oBh o FFaRBb5Rs or an
aregiwithiala porglenrwhishdé definetbby bnedranagriet edctprs: i exanle of

all ] i nent, the, transparency, of. the graphi cal
a f%@?'ﬁ@i ﬁ}gggggi l@"ﬁ@ﬁﬁﬁ'%be e %Eaabﬂt%ea?'fqr%@ 8 ﬂé@n pach
as 8%loud oF 4 il FensRangRL (transparency is 1009 or

translucent (partially transparent), for exanple.
According to one enbodi nent of the invention, the at

ARG, BIReIaBolMEnl o B IRA P S SR RS,
corpprisasiinfrmationndh e Baishapensy dﬁﬁefg;éﬁﬁi?? ggjggf inlstﬁé girgsg

o terating audi o data with the rapl S5 :

dlgléﬁr]w%w%rth, seranddigitah pictureangéertheithisd sigitadipictumsudi o
20 data. I n another enbodi nent, the paraneter set
further conprising an index to an audio data file.

In tis @mbiodiend, thecradpadénayof thé grashicaMstjeétonay beespecified
met hod of providing g/r aﬁ’ﬂi cs data provided further

to bepAquedransPaEYIadier MideRnsPerent (frgnsparencyss 100%)
RS ' i e ce the size of the

ortat I eag?t%%gb apgn?'??%.hgl f?rtg%gh@ﬂ%odi ment, the

predeterm ned definitions of shapes of objects are

Aochdo RoSibaiMahi" i aERGen et i os6 Gty B
bingtgtfige.pr ovi ded further conpri ses appl yi ng conpressi on

techniques on the at |east one data file in order to
reduce the size of the at |east one data file. 13 WO

Accgria ) ohR bl LM BRORork i il®a et areiiving: ng

grapfiiep Hatzspraidedfusthed edmipris e fitegingi AktHo AatRRith e 2
equence of digital .

grapshlgs 3aga. In one e%nbodlment, the at least one data file contains audio

data. In another embodiment, the parameter set further comprising an index

to an audio data file.

According to one embodiment of the invention, the method of providing
graphics data provided further comprises using predetermined definitions of
shapes of objects in order to reduce the size of the at least one data file. In
one embodiment, the predetermined definitions of shapes of 6bjects are

stored in a library file.

According to one embodiment of the invention, the method of providing
graphics data provided further comprises applying compression techniques on
the at least one data file in order to reduce the size of the at least one data

file.

13
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pi ctures, wherein the arranged sequence of digital
pictures is in the order that the first digital

werevotwsis foll owed by the at | east one thirdpdi/géroal/000212

picture which 5 is itself followd by the second

di g tal i . ,
acopyelly B off Sticimet B HPAHIE e mictfaf Bl Apavtly
graghicPlatd pravides! fustherogegrisesiarangingf a dequerde of digitales.

I n anot her enbodi nent, the ms%a_oci f. di splayi t
ictuesamnEEInbe Aesordsaase ea ot nenatuirarpei B8 aroer b
the fih oL pRAyR s WG, HpalBaE! oe DAIAgE bR which
is itgdefollowst! )i thietsecopil digitat piciure. In ooeiambedimentdbea dngfépd
o cipi a4 o Py R USRS BB B
arraglpgptsgqu%hﬁé%rf@iéi@ BRifbspl ayed after the first

I cture.” 15 Accordi ng to one enbodi nent of the
i nvention, the paranmeter set further conprises _

i nf ormat,i op_on. the h . af {£Jon
In 2P SoRimanL e sboiagy & ARRIETRY o SIF bEG SRR ]
furtheét ddMSpiasy n*éc@mrquatﬁhﬁ sttt apHaealedtbiespecifying deomeirical

digital picture. 20 According to one enbodi nent. of the
characteristiosraf a pleratity Rbaraphicsl @gje@s iythedfirshioal Rigiige, and

rovi ded f e j F=Yalel iati
roofBEAEed LAY BRTREL SRS sOREANE BloAROH Shacristcs
of ahlGialitesf gaphical bbjestgliertht secontelidital pictud tgi headisplayed
picture is followed by the at |east one third digital
aftenithe fivss digifal picdres i rst 25 digital picture follows the
at least one third digital picture. In one enbodi nent,
the net hod of displaying graphics data provided
Accbriihgéo ocergmbsdimetit op ey inngntiomdhe aupiameterdiet furgharal

ictures. Fig. | sho a flow di iwbi N
confriase ormatn angrPag A Mttt At e RS RBR T 1R 1S

hi ' it reensitioraof etpdphieat olgéct
ra BB B e e Sy, 0 e
in the second digital picture.

According to one embodiment of the invention, the method of displaying
graphics data prov‘ided further comprises arranging a sequence of digital
pictures, wherein the sequence of digital pictures is in the order that the first
digital picture is followed by the at least one third digital picture, or that first
digital picture follows the at least one third digital picture. In one embodiment,
the method of displaying graphics data provided further comprises displaying

the sequence of digital pictures.
Fig. 1 shows a flow diagram 100 describing briefly the steps of generating

graphics data and displaying graphics data according to an embodiment of

the invention.
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The steps of generating graphics data and displ ayi ng
graphics data may be grouped into 4 categories, |nput
waeme/o0esi ng 103, Decodi ng 105 and Qut put 107PCHESG2007/000212

shown in Fig. 1. 5 As nentioned under the I nput

; ' ; . j prectl
ThE SobaSntha GaREs et 4% BPRiIRF atis gPalfipbt
grasped intong wategoriest ipuah 0GsCoding 188MBearding 305 lang. Output
Oﬁln%ernativel ?(9 he graphics may be first hand-drawn
1 SSOWB W EISi bnal 10 drawing material (for exanpl e,
a drawi ng canvas or a piece of paper). After which,
the graphics is then scanned into a conputer using a

As gagrtfonssiuinder, the dnputeedegory. 10 the graphicsedatagaay be input
~di.gital _pictu f.rane of the graphics draw ngs
airguht ool SHESKarhie: BY sPafReh? dpper3h avomuter
ter@iired) uging Mdseer gafylied out under the Input category
101 is to deconpose 'the graphical object(s) in each

digital picture frame into layers. In this step, the

| obj S f igiital picture frame is

AR et eBRlcsThal beRsMudn it dmaBhi  GReve Rfel
draWieg matpadsle(fof extdmplest epawihg@inVay dra pieas idfiphpks. After

SHb equenﬁ"_cfs(r)iocesm ng of the graphics, such as
whigh; the 9igRhigsyis than seanred mie 8 conaputar Usingea aolet aeasener, for
exeirﬁpl'éore detail in relation to Fig. 14 later. Yet

anot her step which may be carried out under the Input

category 101 is to 25 add color to each digital

,cture frame of the graphics_draw ngs. This step may
In htf e 65 g Leion! Bokng e of (e Dis sERpinosENSH B P
ondP8F RIS QFapliearfseaadi ng to a stroke or an area (or a

region) in a digital picture frame. This step will be
di scussed in nore detail in relation to Fig. 9 later.

X [ th " di,gi tal  pict .
Andifief Sie BRIy By ahied Bl hndining MpiciaBimvidd s o
decoaipald el graphicanbbjetils) iDBEUH Apitalysibtiee FamaRtdRYereflin

i nput described earlier, for exanple. 15 WO
this R3ei, heusephiserpiiestisirpearmdigitapichise fiems isegmentad
an«%ﬁgmggpeﬁéé St UifbreRt 1L Wi firBEe of #i§'sted B Bainly to
facilitate subsequent processing of the graphics, such as animation, for
example. This step will be discussed in more detail in relation to Fig. 14 later.

Yet another step which may be carried out under the Input category 101 is to
add color to each digital picture frame of the graphics drawings. This step may
be carried out by adding a suitable value to the color parameter
corresponding to a stroke or an area (or a region) in a digital picture frame.
This step will be discussed in more detail in relation to Fig. 9 later.

As used herein, the term “key digital picture frame” refers to a digital picture

frame which is manually input into the computer, using the methods of input
described earlier, for example.
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pi cture frame which may be (automatically) generated
on the conputer (based on the key digital picture

wo e {57 and sone paraneters). 5 Under the CoRPCTI§G2007/000212
category 103, the first step nentioned in Fig.1 is to

on Y eer fndfedSiraaieE Aihal Bibnedafor Brdla ol SiREE

plctt\rr%oﬁ'élhé wiseH ﬂwbe romtbhetnaémfgeﬁﬁrate@ktbrems( &dmpiited key
gt &cture rame is generated. In this regard, it

weigfal pistire diesne(g) andl seMaPILYLES)i s
generated for one key digital picture 10 frame. The
nmet hod of representing the graphical objects in a key

Undér thé Sodpigctategofy ¥0® thesirst step nwintidatd in &g drls tcwi |
be di scussed in nore detail in re| atlgﬁéto Fi

vectgrige snddepresent epgh key digital pidyrensamesidbe ok I@s 1
dramgm tﬁi&f%@ﬁ,&g 0&8 dgfét\héc&breqeg;&gnﬁng%e r;%célhe

n-(or the set vectors) in a
objdmrt(ls;irrya kel eligitail picture frbmeds gehetated.sindbisdregald rieskzowdd be

| e struc s, and file formats to be fol|]l d. . The
noted 1@t G et F GRtaayRetorsITs SPBPIRIES "0k 916 ey BISEL BistrSs
fra nﬁpre detail in relation to 20 Figs. 6-9 and 19-22
ater. The third step nmentioned in Fig. | and which is
carried out in coding is to add other necessary

T, e ot arresagnb e IR opidtts b S KBSERaRE Pty frame

as d\SeRSTIda0h vELrs dill bé eiseueséd BRoré delfl iRTelribAFigs. 3
along the path of novenment (also referred to as the

andrfoletéfey digital picture franes or the inbetween
franes), the color and/or texture of an area or a
region in the digital picture, canera paraneters (such

Theasecohd stepinentiandd if Fig.s1 brd giHigh Bnchrdediout fmooding is to

track. As_descri be rlier_in rel
storg ﬁb%aﬁﬁf@mrgoavav%?w@e et ehdahah\@scgon%g&b@ &m%ry file. Since a

ondIRSEEY ethe AASHAER 9 hmam Pt est e

file ﬁaudtums arud filetforhatsawill beediscusseidsingaorer detad in elatierto
Figs. eé/ 9a "{ 93-52 later.

The third step mentioned in Fig. 1 and which is carried out in coding is to add
other necessary information into the binary file. The necessary information
may include the path of movement, the number of digital picture frames to be
generated along the path of movement (also referred to as the non-key digital
picture frames or the inbetween frames), the color and/or texture of an area or
a region in the digital picture, camera parameters (such as view point and
focus length) and audio sound track. As described earlier in relation to'
embodiments of the invention, these necessary parameters are all included in

the parameter set.
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picture franme. Therefore, on the graphics display
side, a key digital picture frane is generated from

wo@009/011887 corr espondi ng set of data vectors. 5SPCXSGINE7/000212

ot her hand, the non-key digital picture franmes are

enerated hased o set(s) of data vecto an e
As HERTREREPaORF 4 oot e vBEASls Seneraldt IFRathid dohd
pictfedRiines Thetefo e BRrtAE taphiks Bifspl8Y) sitey alkeydigital picture
especially in cases where the nunber of non-key
frange i generpiast fiere aniwthe coresponglingsehofcdatpatestPrso t he
nunber of key digital picture franmes. 10 As a side
note, the snmall size of the graphics file generated

On tiy other Aahd evechorekeydigiisil pieture flirgéeare generated based on
processi ng/ conput i nahpomer requi renent at the device
the {AkE 0% drta yeskstis @adihe pasamgtelifnelyfer thissreason; e size of
Cor e i : . > .
the SREDHEY fle|dbribgliel iy B EIERRAN SHal HebERIL By EabLOhere
the gandyeniof dohdeyaligita) pictaee framaisgs taage whert comparedresthef

the graphj.c, drawi n whi ch may be, for exanple, a
numpe( ikégdégﬂ qt%rﬁgfsﬁrig‘ﬁf: wherein the first set of

data vectors represents the first key digital picture

frame and the second set of data vectors represents 20
As a hidesttenthelampallisigetadith@ igeaphies fileagamerdted may desachieved

set i.nclude, for , example, information on the path
at agpsh 31 & HahertBpeeshipReung poust gt Subgad i
whdr8@ thégrdpHics will 188 HRbldieet ure frame to its position in

the second digital picture frame. 25 In this

enbodi ment, if the paraneter set does not include any

As QBB oo Th o el o RHSHERR the vefigh B §étg or
datd vadters and apapasictérsetiare igenersted fior alsgglehceotdiglial
efault value for the novenent nay

. frape, ao? y . h patEo

pictye ifI0gs the EW dravgngs K‘Hh'&ﬁtmﬁy g {osExamies @t he

graififies shfftn 5, Wherhh Bk TRPLECLT ddtalvBBidrs Tebrelefild

first eytdigital ictue. fraimeaandaihessetanidset efiletdl vestorsofeprésents
dat a v&ct or

i nvention,. qnly. one set and a
the SERSTRLEEY digBf! rBE e the PoBnicier SEimef Bl for
exa@pd ihforaavh B83he Ipath &f movement for a graphical object from its
position in the first digital picture frame to its position in the second digital

picture frame.

In this embodiment, if the parameter set does not include any information on
the path of movement for a graphical object from its position in the first digital
picture frame to its position in the second digital picture frame, a default value
for the path of movement may be used, for example, a straight line path from
the position of the graphical object in the first digital picture frame to its

position in the second digital picture frame.

In an alternative embodiment of the invention, only one set of data vectors

and a parameter set are generated for the sequence of graphic drawings. In
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WO 2009/ 011657 PCT/ SG2007/ 000212 this case, the first

set of data vectors represents the first key digital
wor@votws7 frame. In this enbodinent, it is reqedT/862007/000212

that the paraneter set includes sufficient

this GRSSr Bl b AR s SIS oRBePeTa NG ARGV gl pture
frarrfB Jh ek d@hlsémfrﬁ-;ni ruﬁ%&eqm’rﬁéé tha the pRvrsfeter sbhmmfe% 5
where a default path of novenent is used (nanely,

sufﬂgtemﬂrgbtmatlm rqiateld tbrtbenpathn of ms/emem forfa grapfg@@lmlmeral
ect

ronf kB0 A 1% 1 e P i BB BB

wheré bhsrauk pathef movériehls Wbd (nwnéf hea lsaighsligg fath from
mentioned in Fig. 1 under the Codi nlg cate
7]

the ppsiten @hjhe g@pmaJ obiechin thaqflrébdigﬁg §tqre?wanm% the end
pow@g;ggﬁoeleﬁamt SﬁnB{/é‘%}lﬁb@a&erho‘i . | S[eﬁﬂ nedL\’}O utthFE r

g category I one
infofmation. which may be carried out in decodlng isto
autonatlcally generate the non-key digital 15 picture
frames (i.e., the inbetween frames) based on the sets

The%?tds%ﬁ rﬂ@ﬁ’ﬂo‘?{eﬁm gﬂ?grei ﬁgBF‘ r@@&&f gtsz?éteg Ui ﬂh%ﬂ%\ﬁ?

e recel ved gener he non
be adinged alt in cdading isf todudhemcd)ﬂnpt&sajﬁhednaswdlle gemerated.
detail inrelationto Fig. 2 later. 20 The second
step nentioned in Fig. | under the Decoding category

Undép%é"@e%dlr@%t@@oﬁaﬂdﬂ &%k At stdp ARAAENEA in qu] .ewhich

optional stép to nmodify some paraneters in

maypze gawiask owldn d@@ddmea t@aummaﬁl@lmgpneé@f@rtbem keyedigital

pictffaramed (4 atteinpBMAH fairedfBased o' 68 sBls H\feta vectors

and Y8€ bardfefaset anmefgraphi@slﬂlé yed¥ived. e g et ogg@’&hlaﬂﬁg
according to _his Preferences For exanple, the us

the nwkmrqlgltai PigiERlrames yyk basliseusgedin mweg#%tamrb@lah%to
Fi % jleeds to change the canera paranmeters, nanely,
9.
t'he camera cl ose up zoom ng effect paraneter, for
exanple, in order to do this. 30 Under the CQutput

cate 107, .the first nt
The spong stemmantiangen FIb-ovale T8 PeCng datagdry dgb wiich
mayB¥l chiicd S iRYiet8HRGAE R bplitie-step to modify some
parameters in the parameter set and then automatically regenerate the non-
key digital picture frames in view of the modifications made.

This optional step provides a user the ease and flexibility of viewing the
graphics according to his preferences. For example, the user may want to
have a close up view on the graphics - he only needs to change the camera
parameters, namely, the camera close up zooming effect parameter, for

example, in order to do this.

Under the Qutput category 107, the first step mentioned in Fig. 1 which may
be carried out in output is to allow the user to modify display related settings,
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18 WO 2009/ 011657 PCT/ SG007/000212 such as the
resolution of the digital picture franes, the frane

w0 2000/01®8Hd t he graphics output format, for exeempb&2007/000212
The second step nentioned in Fig. | under the CQutput

t 07 which 5 may. I ed ' t put, .
suot s T ressiidiorb oo ol hidhre fameR L e A B b
grapHiGPHipEt fIthiBY fopkaRpRed on the graphics file
received. This step includes automatically coloring

the digital picture frames (both key and non-key), and

rhe BERGY idH AReb B Y Pid, COUBM A Syl Pohbghry 167 il
maye eamiedCalt! it outRRIs i Gptidrize stpatehierder oY eatireqraphies
group of graphi cal objects separated into_nore than

(or giaphicaaaimatien) basegl 9n the graphifsdile seceived uFlisrsteprincludes

aueF il SOOI B ol hd Bl tane
incotporating éie autliowdouragragkaphi cs rendered into a

i spl ayabl e graphics file on the user's device or
di splay the graphics on the display screen of the

' ' : AC i gt ) I s. As
As 586 BUSYIBrng 1€ B0k 1 ki 955k AUBHRIRANPS.
reconfibinbe thengeaphical object 02 thegoep efgrapbitat ebjpctsase paratasn

.. cli whi ch consists of a sequence of digital picture

into ferpdbih ongSgacagoRtinglyricA EREE i SRS nebds 1o
manual |y "draw' a nunber of key digital picture
frames and then let the conputer (wth the an

(
Thedbipd stept inentipnedimfig dpantder tbe Quéptibeateggrit he/ which may

functions/s . Qf t.hi i . of ' i on)
be ot Batpige e e pHBU BRI s A HEo
disptHyaibleagraphidaile dr temsser'bticdidecsr dieply, the pagiiies bhdhe

_artist no _|onger needs to nmanually "draw' every

dispiaygsaraen of the Heer s dadce.pqaesdingitadipe ysees prefersnpesy

shows a fl ow di agram 200 describing in detail the

steps of generating graphics data and displ ayi ng
As agsidphenmarklat eaambeaednribat io this embodinmenttof diie irB@ntibs, in
ordelrnté)/ %%clit?cné a% %n\l/hpa |gr9 8(|poélw1i’ﬁgg cgr?gljs%(ag acl) gégggnzclezof digital
picture frames), for example, a graphics artist only needs to manually “draw” a
number of key digital picture frames and then let the computer (with the an
application program capable of performing the functions/steps of this
embodiment of the invention) automatically generate the remaining non-key
digital picture frames. In other words, the graphics artist no longer needs to

manually “draw” every digital picture frame in the animation clip.
Fig. 2 shows a flow diagram 200 describing in detail the steps of generating'

graphics data and displaying graphics data according to an embodiment of
the invention.
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The fl ow di agram 200 consists of two sub-di agranms, a
first sub-diagram 201 illustrating a nethod of

w@emenateshg (or providing) graphics data, and BCEHEGNT000212

sub-diagram 203 illustrating a nethod of displaying

The Bl dafFarn 20D oneldfs of ot SO pfiadtarf AL SR PR 200

illus&868gE riethodi cﬂlgte@ierﬂir@ @Wrerbviding) arspriesdatd, emhd a second

vectorized and then stored into the graphics file in
sub-gliagremp2B3 slw@trabng egvpted M&l%laynﬁgmaehlﬁé Giatay,
during the process of vectorization, each key digital
picture frane is represented as a set of data vectors
In thbombfhdd of gentetigngrigreshichaatamtvecfitst key idggltedilplthetfmme
mes are required in step 209, t al

and ;sh%ﬁae:@ﬂql kay8Wita picherdrame gre 9@6?&?5@@ %Z grdthen
stor%mrﬂottﬁg g d@élﬂg%‘flféslnfétéﬁs 205‘ aﬁH o7 ecﬂw?bl@fn%lstrebﬁrd

etermn no nore Icture Trames are

during the pextess ofsreetmrizaﬂonté&kpkegp@gﬁakmcwedm ig0 step

213, g,here tp sentl al interpolation paraneters are
repreggeidgdias 3 et 9F dIRIVESIITS| e, The essenti al

interpolation paraneters formpart of the paraneter
set nmentioned earlier. In this regard, an exanple of
If it isitetermsinad |tlaat mntaek@y)dmtabmcwe Sresnes Qrer@qthr@dtlhét@mog

morg eV g afe s, B o bl A0 i tabfed BRSO 8 o308

g,-adm@ fileir sepl21mt er pol atl on paraneters are required,
the processing proceeds to step 217, where the

optional interpolation paranmeters are added to the
I
onePRErhingR 041y AR Y89 G RUEFR L rouied

step208,ithe @ocessing procekddstto stdpe218, onlwel thg qsssenbalds to

d
intetolAliopparEMSes- Brataio NG Graghics - The Sngintial s
|nter?'(‘ﬁ‘atfbr£|°6§r%ﬁ1éigrs°fb% ofthkS§fdrhdheltér §ét‘?ﬁeﬁﬁc9ned’3é)aﬂ|8r In

is determ ned that audi o data shoul d
this b@gardcan parxampéei of thepesgentiabintgrppladioni parametelisonapbe the

nurr{pre&ggagdtﬁgp O fH]rﬁggi%Bg'tg%%gfeglsg f&%ﬂg e eBat% Priovelfent.

If it is determined in step 215 that optional interpolation parameters are
required, the processing proceeds to step 217, where the optional
interpolation parameters are added to the graphics file. The optional
interpolation parameters also form part of the parameter set mentioned
earlier. Next, the processing proceeds to step 219.

If it is determined that no optional interpolation parameters are required in
step 215, the processing proceeds directly to step 219.

In step 219, if it is determined that audio data should be incorporated into the
graphics file, audio data is then added into the graphics file (in step 221). The
processing then proceeds to step 223.
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20 WD 2009/ 011657 PCT/ SG007/000212 If it is
determ ned that audi o data should not be incorporated

WO pi0g/011687 gr aphics file in step 219, the procEGEBGL07/000212
then proceeds directly to step 223. 5 In step 223, the
graphics file may be further conpressed in order to
reduce the size of the resultant output graphics

If it 'fs'deQerrhlﬁeH h&t dRBG Geta shodib Piok Belscaipbrsted iftatthetg@aphics
223 is an optional step. Next, the conpressed graphics

file injstep 249 otherurocessing dieppmceeds dingctingo FapheB.of
di spl ayi ng graphi cs data according to the second sub-
di agram 203, the graphics file, which is received as

In s@g 2239 uihe gramwﬁle?tﬁay bbeurthér s6mprsazedrin ©reer ﬂonreeIUee
i s determ ned  that con‘presmgn had

the ﬁéﬁﬁlﬁﬂ%be%ﬁﬂhauﬁp%gﬁﬁ%‘é%@'eof“ oAt shﬂ@ld "be noted
that%?%?ﬁ%ggnd%ﬁguoﬁélog}%ﬁ the first key digital picture

secC key digital picture frame are
reconstructed fromthe first and second set of data

vectors in th hj.cs f| i n st 231 and 233
Next. 465 EBTRBSSaY TN 1 1% AL MLHCPA2E 1 +s dor oo ned
that there are nore sets of data vectors in the

graphics file (in step 235), further key digital
In thel wethas of displayingegrapbicsrista accwilm:tpoﬂ'@i segondi subkst ep

d t that it h . .
diaggam 24, the ot e BT i bek88's8 4 FelP iBps2r i
first 4@edmprbssedl iINBASS 2RD A itti8 eeterfiited ﬂwdf‘bbmﬂ?@!és@hg‘ldo%een
picture franes, t he' processing proceeds to step 239,

perfarmed duriag dke fmgess ofigenerglisicNediraphicafée.er s, whi ch
is stored as part of the paraneter set, are read in
fromthe graphics file. 30 Next, if it is determ ned

Next, Ehé f”rét&«eﬁ c&glﬁ}lcul@ctmmﬁhn'ie'mm‘z gr]n_i sdcomal l{wmg’&alemstwe

t he rapnj cs | In_ste onal
framenaie rﬁ&pgﬂrweﬁém&%f'gst ahe %eégad.Sﬁ(?O? Bata Yartors in the
gra;ﬂ{l@é)ﬂbgﬁ\ éﬂeb§23'1 %2@3 #éshechigypr ocessing then

proceeds to

Following which, if it is determined that there are more sets of data vectors in
the graphics file (in step 235), further key digital picture frames are

reconstructed accordingly in step 237.

If it is determined that there are no more sets of data vectors in the graphics
file (in step 235), which means that there are no more key digital picture
frames, the processing proceeds to step 239, where the essential
interpolation parameters, which is stored as part of the parameter set, are

read in from the graphics file.
Next, if it is determined that there are optional interpolation parameters in the

graphics file (in step 241), the optional interpolation parameters are read in
from the graphics file, in step 243. The processing then proceeds to step 245.

21



10

15

20

25

30

WO 2009/ 011657 PCT/ S&007/000212 1If it is determ ned

that there are no nore optional interpolation
W@aranetesTs in the graphics file (in step 241)PCT/BG2007/000212

processi ng then proceeds directly to step 245. 5 1In

. St i J& 1S _de ' : r :
1t e ire dhattherSpf HE B Bhtb3] o}kl argmeters in
the getipisda MBI Step PR §rthe Precasimty tHerspeiceddd dirbely to step

processing then proceeds to step 249. If it is
245deternined in step 245 that there are no adjustnents
made by the user, 10 for exanple, the processing then
proceeds directly to step 249. In step 249, the
In step24®)Vif itlisgdétermipedtthatthbreass adjustmentsvsade dlyghe user,

accordi ngly,. and then ipserted accordin jnto a .
for qxagmae, BAAUHEENRS RACHBPIETS &S 5S4 HuSteP. JHEATPRRSSINg

FERHER Xt, in step 251, if it is determ ned
theritoﬁ';t tﬁgrésf %%%i o-related information in the

graphics file, the graphics would be rendered with

audio (in step 2 herw se, the. graphic d be

it it B Sfairalaeeiio Slat 240 thes Tiere il adiSsaeRB mads By he u8sr,
j f [ ' ed in ste

for e s e B T hat the
graphi cs rendered should be exported to a file, the

B e A
and thén fridettedt &d@‘?diﬁglytih@ & pRipEreequentdeisatbtémmignsd dyttad,
may be played back wi thout perform ng the nethod of

integpodafioy PAGMAERhi cs data again. Accordingly, the size
of this direct playback capable file is larger than
the graphics file (fromwhich the graphics is

Next,dndézpedb1, if R0s ddidirmirmuathiay tharbds hadiperelateddnfofmatios in

the Giarbiisy e; MR oRR o NRId RSl A Auin(in SueP £
Oth&WTBe AR¥i diBiphicd ol BEQAGErEBSitthtSeh! =Rieh® Y 618 B G2

Following which, the graphics rendered is then displayed in step 257.

Next, in step 259, if it is determined that the graphics rendered should be
exported to a file, the graphics rendered is then exported to a file in step 261.

In this regard, it is typically desirable that the file, to which the graphics
rendered is exported, may be played back without performing the method of
displaying graphics data again. Accordingly, the size of this direct playback
capable file is larger than the graphics file (from which the graphics is

rendered).

Additionally, the larger size of this direct playback capable file is acceptable
since it is only stored and subsequently played again on the same device.
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However, if the graphics is to be transmtted to
anot her device, it nay be advantageous to transmt

wo b@osmmb! er sized graphics file instead. Fig.PGI/SGmAg000212
a di agram 300 providing a structural overview of a key

ok Fing ol b E e dtyRE PG aqios; TGRS ™

advantay o t6it@irsait m@mwlerfsizemgr&@hlmnmﬁeadgr aphi cal
obj ects which nay be grouped according to the

respective layers 303, i.e., each layer 303 is

FaS§RTBIE et SRS RTS8 208l
pictureafyame0n the grapliss @le admgd:ngfi@%n e‘mboamiremaif todjraention.

which is a vector based i mage 307, may be represented
by at | east one of the followi ng or a conbination

gt = . . a
s {RSPERLEIE 3 QIPgRaRiBy  BTSS) Khrghans righen
objexts wichethayr lwerg o upesit ancordipg o dre e&spmtit/e layers éeﬂp're
Fﬁsed resent atti‘é)n.. One advant a&g‘ 0. doi n s
eachiayer i 5 gsosfateq With G e MErs BIoUPS IR of of
objddi®ge, will be further reduced. Another 20 advant age

for so doing is to further inprove on the clarity of
the image, as illustrated in Fig. 4. Fig. 4 shows a

EachahicP AR3c i b 8 yolRR BaBhy BnRER APEO0h sActEe s
309514\ abﬁlml &bject vethiel isda hectapbaded i hﬂbgb'ﬁ)?l , I@geBe shown
have been magnified by 25 tinmes. From Fig

repwsentedcl@y] ahleast ene oh e folewing o a ﬁ@mbl%f@rw@ée@ff 3t3Ff@ke
n 0 i.s not sharp and the

309 %}rwﬁ{’?ﬁ@éggr33i'e°rfésf'§§g°g§%131§ﬁt these effects are
not seen on the vectorized stroke 403; instead, it can

be see that the edge of the yectorized stroke 403
As 7 sidedioten@B iTmagds ey Do sa0Yerlatk e hpa FASiEs seRTessDietion to a

vectth =868 rrepre%%n?a%rbw @?‘%dacﬁf’arrkég’é forld¥d&ihg"is thatthe 5h8 of
I mage may be | nproved

the graphics file, containing the i |mage will be further reduced. Another

advantage for so doing is to further improve on the clarity of the image, as

illustrated in Fig. 4.

Fig. 4 shows a comparison between an image of a non-vectorized stroke 401

and an image of a vectorized stroke 403.

As a side remark, it should be noted that the images shown in Fig. 4, have

been magnified by 25 times.

From Fig. 4, it can be seen that the color near the edge of the non-vectorized
stroke 401 is not sharp and the edge of the stroke is jagged. But these effects
are not seen on the vectorized stroke 403; instead, it can be seen that the

edge of the vectorized stroke 403 is rather smooth.
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converting the image froma raster representation to a
vector based representation. 5 Fig. 5 shows a

w@ovpaticson of three vector based represent atiRPCESGHN®000212

first vector based representation, the Bezier curve,

Thefkdfe a8 Pafidipd 58166 € BRERRLY BRDaiE kBl B¥RRioved by

con‘V&ﬂhQW@trﬁég@ﬂon{ heastes legPesontation to b didBSEded 503,
is devel oped as an alternative to the Bezier curve,

repregentatig@. DBSC representation was found to provide
greater flexibility, especially in representing
strokes with uneven width, and in its ability to

Fig.rshess atcopparisem ofthtde vevtbubasedrepbbentaliond5 The
third vector based representation, the DBSC with
color, 505, is an enhanced DBSC representation with

ThelflP&t \?etb‘tél‘ Sé’setdore%ﬁj@séﬂé ftﬁé‘B‘é"z%? culriie, 181R1, E%Bﬁ%gtely used

representation, a st roe erepresented
convmmabmecta@basmd represemtatlen which lies within the

stroke itself. Each control circle is denoted by the

position of its control (or center) point (which may

The&chbR R/%é&i?tb%@eu repfeseftdtRpl iHé’@lSR@éﬁhﬁ@bﬁN@WDﬁSOﬂ) Y
axis 1n a 2-dinmensional image or on an X-Y-Z axis in

503 ais3lavielnnesi aman altmy\/edﬂdh@ Bezitiresirvey &, TheeDBSC

reprgpefeh s BrBeS oo il BrE @ nbu b SERcIg L or o "
reprb@eﬁﬁl’@st‘ﬂ@lte’s With upeveh sHdtB; apd e its wbility (ORSEEsést strokes
defined as (D)(t) = N,a (t)(P r=) -o where P; is

withtteustuge asME! Idbi nt and r; is the control radius.
Additionally, < P; ; r; > 30 is a disk in the plane
defined as (P;c) :{xER2I | x-cl Sr,cER2, rER'} 24 WD

The2hPI VB EiLE baseTTémEeatioapthe?DBSIGwith color, 505, is an

enhanced DBSC representation with the ability to add color features.

In the DBSC representation, a stroke may be represented by at least one
control circle, which lies within the stroke itself. Each control circle is denoted
by the position of its control (or center) point (which may be represented in as
a position coordinate on an X-Y axis in a 2-dimensional image or on an X-Y-Z
axis in a 3-dimensional image) and a radius. Also, the addition of a color
feature only requires the addition of a color parameter to the existing

parameters.

In more detail, the disk B-spine curve (DBSC) is defined as

(D)) ZN tXP;)
i=0
where P; is the control point and r; is the control radius. Additionally, < P;; r; >
is a disk in the plane defined as

(P;c) = {xeR’Z“x—dSr,c e R, r eR*}
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n (D(t) =Y N,P (t)\p; ri ) i=on _ 1 \N,P
(t)P, N, P (t)r, ) 1i=0nn _ KE(N,P (t)Pi; Y, (N,P

W@ 200040)1657 i =0 i =0 a di sk B-spline curve (DBSC)PCEyGIE7/000212

viewed as two parts. 5 The first part is the center
Sincalrve, given as n c(t) _ N,P (t)1l' i=0 whichis a
CI?spl i ne curve. The second part is the radius

function, given as ;}L&r(te Ni P(t)Yi, i=0 which is
a B-spline scal atDXthe i ¥, EPgr) 6 shows t he
representation of a stifbke in the graphics file format

according to an e the invention. 15 As
shown in Fig. 6, gg&gﬁggrgy ‘c)e represented by a
col or paraneter, d° control point position paraneter
and a radius para ccordance wth
t he DBSC represenr{% W’(vz?it ZE@’;@@ E}descrl bed earlier
inrelation to Fig. 5. 20 Flg 7 shows t he

a dlsleBraz!matcer@fDBSCé nay beviewed aapwoipartshe gr aphi cs

file format according to an enbodi nent of the
invention. As nentioned in relation to Fig. 3, a

The3r8Phare & theldeptdr ditve Rfivéepsesent ed by
clt)= §N,.,‘p ()P,

which is a B-spline curve.

The second part is the radius function, given as
r(t)= ZNi,p(t)ri’
=0

which is a B-spline scalar function.

Fig. 6 shows the representation of a stroke in the graphics file format
according to an embodiment of the invention.

As shown in Fig. 6, a stroke may be represented by a color parameter, a
control point position parameter and a radius parameter. This is in accordance
with the DBSC representation with color, described eatrlier in relation to Fig. 5.

Fig. 7 shows the representation of a primitive shape in the graphics file format

according to an embodiment of the invention.

As mentioned in relation to Fig. 3, a graphical object may be represented by
at least one of the following or a combination thereof: a stroke, a primitive
shape or a field color. A desctription on the representation of a stroke has
been given earlier, in relation to Fig. 6. Here, a description on the
representation of a primitive shape is given, as follows.
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at |least one of the follow ng or a conbination
thereof: a stroke, a primtive 25 shape or a field

W@ 0001011687 descri ption on the representati on of PEI/SG200%e00212

has been given earlier, inrelationto Fig. 6. Here,
a description on the representation of a primtive
shape is given, as follows. 25 WO 2009/ 011657

As sReWnSe34977 Oé)Qﬂﬂrﬁtwe%haiwmyi e Fem‘esénted tnra shape ype, a
shape may be represented by a col or

colopaaeafeef@r agf@ %etéétshapegﬁ%&&@déebeg%efﬁt%mm Exenpl ary
repré%%ggéﬂé 8t éér\%?aﬂznc?@’/ Eﬁmltl\}@%ég sBLh! \éea Elﬂﬁ@eﬁ'

ect an and a po ygon,
rectanglering, a polygohefod lexampdmdmllrber disatssmad inaelktign te Flg 8.
Fig. 8 shows exenplary representations of a circle, a
rectangle and a polygon as a primtive shape in the

Fig. %&%W§éxéﬂn'g?ar§/ﬁl’%6%%eﬁfa%h§'d@% ?fhlé“h RIFR g lygon

e 1 nventi shown in the first ta Ieo
as afyriraitive shiape imyhegraphioscfile fiomuatyccordingtieran @Dbbdlmﬁﬂt of
nmeter and a radius paraneter. In this regard, the
the 'B}é?n N.shape dependent data for the case of a circle
is the center position paraneter and the radius
paraneter. 15 As shown in the second table of Fig. 8,
As shonecindhg fiestitabletaf RigpBea eifcleanpy be repeesantethby a center

posifh PaFRpiey Bl € Ui b Flor iin /20RRT P 4G EPE e

depditoritaita @r thecast af @l drdles isotheassriteopositien parirester and
w dth paranmeter and a hei ght paraneter. 20 As shown in

the radlius paiadelgbl e of Fig. 8, a pol ygon may be
represented by a nunber of points paraneter, and a
posi tion paraneter for each point of the polygon. In

As shbiwh mdgars@pondjl talde of Fig.shapeatapgledeay bdaeprdsentadey a

case of a nis a nurrb r ,of. 0| nt s ter
posifian pacgmelar| e I8 Rare T ShC BdEoRtanener BT kegard.
the £&!0f¥PBpe dependent data for the case of a rectangle is a position
parameter, a width parameter and a height parameter.

As shown in the third table of Fig. 8, a polygon may be represented by a
number of points parameter, and a position parameter for each point of the
polygon. In this regard, the set of shape dependent data for the case of a
polygon is a number of points parameter, and a position parameter for each

point of the polygon.

Fig. 9 shows the representation of a field color in the graphics file format

according to an embodiment of the invention.
As mentioned in relation to Fig. 3, a graphical object may be represented by

at least one of the following or a combination thereof: a stroke, a primitive
shape or a field color. A description on the representation of a stroke and a
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Fig. 9 shows the representation of a field color in

the graphics file format according to an enbodi nent
W@fzoot)hmdS‘nventi on. 30 As nentioned in rel ati onP@DSE20H7/000212

3, a graphr cal object may be represent ed by at |east

thefIIovvtn oraco 0
pnmétr\reoﬁtapeahﬁ Bret Bhien i Torerafion b Figs g . Rere, a
Her e§étﬁaﬁc?rpére§ﬁﬁfd3édléf‘r ivén Sa¢ fewand a 26

desgif ] iR¥reRfedditafdibers ARkridlg sﬁér. m'tive shape has

been grven earlier, in relation to Figs. 6 and 7.

As s&gm rnanlgg ?v rﬁe?%g&?gﬁ%gf,@eeré eg tq%}é ggar‘t) Bg%a&érﬁegr
andfar @Hrér ﬁ@rla%et@wn*tms TEHARIS EHY essrtwn DARAPEtAraBipS LIRS er
and a color parameter. In this regard, the position

coo@maiqepéa naintdnghe gigiiabpiciyeftamea: ajd $he golppPAraMeter he
I and the color paranmeter refers
refe?eo%tthg Cgi+rc¢ﬁé§ staLoa 'ertd point. As a side note, the

representation of the col or par arreter may take many
10 forns, for exa a flat color (as represented by
Dl

As aedegroéertherreer%ﬁ qtdhacolararamate oy t Qgrf@a't'ent
formfel kY )&rm e ?’ffaﬁESI ggrED}QSé}‘\}E d%ﬁ%@ﬁ'tﬂu?fa at a

Srbodi entron in a set
(RGB@Qttmrsexampte)edr gradiznitrealos oot textliréyi ng t he path of

novenent of the 15 graphical object. In this

illustration, in Fig. 10 (a), the default path of

Fig ﬂ;@’ | aﬂfex% Ié%‘F bﬁ%mb&ﬁh@ﬁt of tr%nrivbﬁtr@rﬁ’ﬁhﬁérﬁﬁt & Bet

rst key Igital picture frane 1
of dptasvadtans isiusedlas & gwans dleyodifying e pattt erreov¢raﬁet aftbs

g traight [ine 1005. 20 Wth the addition of a
QraF["H?E?&%k%R? digital picture frame 1007, the path of

nmovenent of the graphi cal object is changed in such a
way that it now passes through the position of the

In tmerllalsgaﬁ@m ipdiigoh) &a) thﬁhd@ﬁ@e"ttﬂﬁﬂﬁ of kegvemeptiofa gaphigak
objegt ﬂ'gﬁt rtéo‘ﬁ t|5ﬁ ?ﬁ‘ 'tﬁe frrrspﬁey algi éﬂg% SHERE 1@% tg?ts position

an arc
in thﬁedmﬂd(éye@gitalwrctutérﬁagreawﬁ$ml a strpigttt line 1666h key

digital picture frame is
With the addition of a third key digital picture frame 1007, the path of
movement of the graphical object is changed in such a way that it now passes
through the position of the said graphical object in the third key digital picture
frame. As a result, the path of movement of the graphical object appears to be
an arc 1009.

As mentioned earlier, the graphical object in each key digital picture frame is
represented by a set of data vectors. As such, the graphical object in the third
key digital picture frame is also represented by a set of data vectors.
Accordingly, as shown in this illustration, the path of movement of the
graphical object is modified by a set of data vectors (representing the
graphical object in the third key picture frame).
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represented by a set of data vectors. As such, the
graphical object in the third key digital picture

wo e@a®©11687 al so represented by a set of data veR€D862003000212
Accordingly, as shown in this illustration, the path

o EXTAT ot B P TR i
thirdPkéedigitanpitiige Frainies b@stirad tn fHeap@ametér Y& mentioned
2009/ 011657 PCT/ S&007/ 000212 As a side note, the set

earligr. data vectors representing the graphical object in
the third key digital picture franme may be stored in
the paraneter set nmentioned earlier. 5 Fig. 11 shows

Fig.21 T shd\hsa farthepérarmpleof ambmdodimeniodf thednventiont inerein a

wherein set of data vectqgrs |s.used as, a _neans of
set GEAAAYRRIDTS o Upae A5G MeBDs R MOLRIng 1he kRt sfifaayement of
[ 6 ' 11 (a) shows a series of digital picture
e SRl Pl AEN:

ed from1101 to 10 1111), wherein
digital picture frames 1101, 1106 and 1111 are key

L f s, and the other . djagital .pictupe fr s are, the
Fig. LF B shell o senes of fiairebotcl e garias igheeAdiam B e
1118 LRI digitdl gidtur® Frahdse1 {0 rrEo6(did)1 111 bie key frames

superinposeéd on each other, thus show ng the
and'the otheridigital pictureframesmaratthe generated mobskeay fragieag t he

same term nology as used in Fig. 10, in this case, the
first key digital picture frame is 1101, the second

Fig. XY ()i oW thei sntié ecfie@ B digitall gitturaicaméd €1 10mi-1 ¢ Key
digital picture franme is 1106. 20 Simlar to the
supefipases A gachuaibertiees showing, theganimatigfy af dhe eqvsmant
oftﬁ&?%ll in this enbodinment, the default value for the
pat h of novenent of the graphical object fromits
position in the first key digital picture frame to its

. iti [ t.h d ki di gi.tal i ct fr i
Usif i serde (iyvIony e Usesl BFiand0a it Grstne KAV o
digitsYictlirgiffthe A ¢4 01 anb's2¥Bnd k@9 digitd pRalife #hme is 1111 and
the third key digital picture frame is 1106.

Similar to the embodiment illustrated in Fig. 10, it should be noted that in this
embodiment, the default value for the path of movement of the graphical
object from its position in the first key digital picture frame to its position in the
second key digital picture frame is also a straight line.

By the addition of the third key digital picture frame 1106, the path of
movement of the graphical object now passes through the position of the said
graphical object in the third key digital picture frame 1106. As a result, the
path of movement of the graphical object appears to be an arc 1113, as
shown in Fig. 11 (b). Accordingly, similar to the illustration of Fig. 10, the path
of movement of the graphical object is modified by a set of data vectors
(representing the graphical object in the third key picture frame).
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novenment of the graphical object now passes through
the position of the said graphical object in the

wo kiopg1tesy digital picture frame 1106. As a r eBCH/8§G2001e@00212

pat h of nmovenent of the graphical object appears to be

= - .
Fig2H Sy 8 5t SRRHIcA ek BBl AL e
obtan‘nedlﬁmm acrésiteh tmgge pindathbn evimated scoordingitechrioymbdoditent
of data vectors (representing the graphical object in
Ofﬂi*%@\'ﬁﬁt'?'a key picture frane). 28 WO 2009/ 011657
PCT/ S&007/ 000212 Fig. 12 shows the result of a
graphical object in a key digital picture frane
In onbteanbedinfentrthe graghieal objegeinghd firsideyatigitaitpicture frame

120355 BB BT SRE ] YFEEBee S oss”
Ne>&I | @éﬁ@bf ﬂ’u'ecdrblbﬁlcéf abfect é@é{dﬁﬁéd%@mﬁ&lymﬁw %Vé% tbe‘ 9

raster i mage a vector based 1 mage.

exam‘ple)n d hgremim cahvemeds graphiealpbjeqidsl patcs rﬂm&: ﬁgﬂtyemdlgltal

- , le)..Th t t I
pictyBy e 120, APIF8 b of AR R/ AIEe B HTLABt ke
digife? lcturaitearh 8 el 294t arefsterdpinegiaphicofaer at ed for the

first key 10 digital picture frame 1201 are stored in

a graphlcs file. In a simlar manner, a set of data

In QG Ry, 25 R SEeleth Vg §ERRF el By ok tho

ure store

keyfd@iaal pictur®f franmeWdo3) anddkien atorpdria thns gremhlasﬂﬁieudl ng
the path of novenent, may be defined and added into
t he graphics fiIe as the paraneter set. During the

Aﬁe‘PWﬁa% %eﬁzérél e a@samm ﬁ@’p?é’p[gm dfRo K ABAE, 792 é“r

two non picture are generate
defined andradd@gi idicgineagraphicisiile, 43 thesgarapetar getl abel ed

respectively as 1205 and 1207 in Fig. 12. It can be

seen in Fig. 12 that only portions of the graphical

Durﬁ’@ tAetprbésss offfenadring faPid BSHEPING. thb'%abﬁﬁ@'sthéﬁﬂ/ofrﬁﬁf-key
but not the head. This feature | ement ed

digitgd pisguretiearges age ggnewat%rTheh&o opnthecy c@@%ﬁiml@ture FBMmest
aro Bttt BRERCR Gy B0 A ot 1287 uf¥ BT 1| °bed sbussed
in nore detail inrelation to Fig. 14.
It can be seen in Fig. 12 that only portions of the graphical object has
“moved”, for example, the hands and feet, but not the head. This feature may
be implemented using the grouping of portions of the graphical object as
separate groups, using layering, for example. The implementation of this
feature will be discussed in more detail in relation to Fig. 14.

As a side remark, in this embodiment, the raster image is first converted into a

vector based image. However, this may not be always the case, as shown in

the embodiment which will be discussed subsequently.
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As a side remark, in this enbodi nent, the raster inmage

is first converted into a vector based inmage.
woMesers7 t hi s may not be al ways the case, as BCDSG2007/000212

30 the enbodinent which will be discussed

In {36 A ODgHERt 8D P of 1A EerITERE TR o rRHGInEY o

vectoﬁ@é‘fée bk %ctcbriﬂe@" VIgGhere detail, oAy the @utid éfeslgraphicalor e
detail, only the outline of a graphical object may be

objecbmayrtreecpnveriediais wictergata. 5 For exanple, the shirt
worn by the person in Fig. 12 is used for the purpose
of this illustration. Wth regard to this shirt, the

For é‘kérlnbléetﬁé shiftevsHni by theayersen in Riy.e12 pousedt for s porpose of
data, while the other paraneters descri bi nrg the shirt

this lpsiratien. N segandodBissihirtihe. 9utWOB@ec%m iRRY B8 as
con\}e tduvléﬁi gér‘étgf ?Bt% Qhilthé ?)lctiﬁ’%r par I&%@@d&%ﬂﬁw B s?fn% (for

shou t hat e “exa
exarﬁ@ledﬂ%:colbﬂ@tc.r) rﬂidry be icohsmlered astextase mlfcsrmaimnaqnmolerd

s B onCe S5 o e U e
desérfb%'a‘ ihhis HIE%racﬂlbﬂ'rh #l %&5@5?{)[@@(83&%?9%&“96&%%&3 in

be sto as a graphics 15 Furt her
Fig. aadltl onal paraneters such as the path of novenent of
the graphical object, may be defined by the user and
subsequently stored in the graphics file. Follow ng

Acccywasrsa?y tﬁérvbeﬂ;rtda@a EheQﬂﬁér @lont3Her) idaga 8Ptk ERbAYIHeY
r'aphi cs le, the internedi ate digital

key gigaitaﬂm@ture émeq 2@@1 and 12087 may/be stared @s garaphigsiie.

FurtE Ueithal AatdifetBRTTES e Rhir BimBUERERL of MEfbbARal

obje@bjrﬁ&y be @efinedibyghé wisen and rdw@eqaemtlwétot‘étbm thearaphics
25 In this exanple, the first key digital picture

file.frame 1301 and the second key digital picture frame
1303 are provided, and the 3 non-key digital picture
frames (Il abel ed respectively as 1305, 1307 and 1309)

Follewieggenieh adwrihg the process of rendering and displaying the graphics

file, the intermediate digital picture frames 1205 and 1207 may then be

generated according to the embodiments of the present invention.

Fig. 13 shows an example of animating a graphical object, according fo an

embodiment of the invention.

In this example, the first key digital picture frame 1301 and the second key
digital picture frame 1303 are provided, and the 3 non-key digital picture
frames (labeled respectively as 1305, 1307 and 1309) are generated.

Similar to the example shown in Fig. 12, it can be seen that some portions of
the graphical object are “moved” differently from other portions of the
graphical object, for example, the hands, the feet, and the head. As

mentioned earlier, this feature may be implemented using the grouping of
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30 SSmlar to the exanple shown in Fig. 12, it can be
seen that sonme portions of the graphical object are

WO papoediosdi f ferently from ot her portions of theCT/SG2007/000212
graphi cal object, for exanple, the hands the feet,

.and e head. As,. i oned earlier eat u
portiggs P&'B?%ﬂ@ﬂ%%?l &?ﬂ‘{% a?r?é’p&f’ HGHRYPD ”%'69 \f%eﬁ'ﬁ@gﬁllas?
exarhpid, mc?&yl&ﬁgﬁtla%on&ﬁ&lﬁlé‘métuﬁé willBe @ ﬁ%'sé@hn @bﬂaﬂ% as

separate groups, using |layering, for exanple.
relationplodnigatldt i on of this feature will be di scussed in

detail in relation to Fig. 14. 5 Fig. 14 shows an
exanpl e of animating a graphical object using

Fig. MaysHowiPan exeffpis ongnintatity & Gesshicasbjedt ushey layering,
invention. In this illustration, there are 2 key

aCCQ!d@QttQIarpemb@dtm@Wd?fébeQ'k\@f't'@ﬂw tal picture frane 1
1401 and key digital picture frame 2 1403) and 3
generated non-key 10 digital picture franmes (I abel ed

In thlsemowéﬂmﬂlthemarb@ﬁey di@itél pi@dJrééfMes (ke;edughaldylg]urell
icture frane, parts of ]g he graphi

framy bR H AL Gy WBRAGETe A S 1 49R6aPE GHaSTaTaled haskey
i 1B O B e Tl hONCAH and HAODERS, L1
(hand a’nd Ieg) 15 are grouped into layer 4. It can be
R R R AR R I
d|ﬁeté}ﬂ§§yér§ ‘PhBWgh't §bﬂ%f|ﬁnb£{=haﬂapawu lég)tahe @rcbu;becsmt@tay@m

dol ng, ayerin al so be used as a neans

the hﬁ&adnmt laMgr 2 th@rhqcb%ng@yegr?amndc@e lefijsida lirpbs éh@nﬁham% @99&
hi,c ect perform ng conplex actions. As a
areé’r E’eﬂdﬁtg lg?’% %‘r der to obtain a realistic animation,
the areas which are normally hidden fromvi ew, are
al so renpved, as shown at the bottom o

1t cand se@miatfhe PRt AGBPYSBENNRrdne AR o the deapicaioblect in

[ I
oac R R TN ARy YRR Ay sy s A,
by sexiind, dapérmgwma@/félsc?be usbdre:]sda fnlyeargs ofr@nipatinget gamplex
orarblea Binst s oo Bl el 9K g BEFRISL i
illustrations shown in Fig. 15, there are only two key
digital picture
As a side note, in order to obtain a realistic animation, the areas which are

normally hidden from view, are also removed, as shown at the bottom of Fig.
14. Additionally, it should be noted that the step of removing areas which are

normally hidden from view may be performed automatically.

Fig. 15 shows an example of the effects of modifying the parameter set on the

animation of a graphical object, according to an embodiment of the invention.

In the illustrations shown in Fig. 15, there are only two key digital picture
frames, which are labeled as 1501 and 1503 respectively. The other digital
picture frames are non-key, and hence, are all generated. As such, in each
illustration of Figs. 15 (a), 15 (b) and 15 (c), there are only 3 non-key digital
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frames, which are | abeled as 1501 and 1503

respectively. The other digital picture frames are
wowokens7 and hence, are all generated. As sucPCT/BG2007/000212

each illustration of Figs. 15 (a), 15 (b) and 15 (c)

ool et 9 S e e DR AU R
arrmréﬂﬂédmgrym@s@q@ﬁo@l bétW@betﬁe fms?tru@;/ di?i‘?al AEtUR B8 Rhe

accordingly in a sequence between the f

150di apd the q'zﬁc‘ansﬂr@»f dlggél picwioa frame 1H@3 second key di gi t al
picture frame 1503. 5 Fig. 15 (a) shows the sequence
of digital picture frames, wherein the non-key

F:gdnsl(a)aéhqwsthd ssquigrioeesf cﬁgnwlmar@ﬁsmassvmwénh &he non-key
ault values for the speed of shape changlon and

dlgﬁ@l%@e@oﬁ@neﬁ P aeaﬁr%ﬁah@mggthsaieéﬁﬁlﬂ yalies sp:ed of
shaleHenfito 74 8 spedh bflpbsHicn chaiht Hardfhetdrs dffle °°

graphueabbtgectal picture frame to another (in the sequence
from 1501, 1505, 1507, 1509 and 1503) are gradual and
| ooks natural. Fig. 15 (b) shows the sequence of

In ﬂ% Qlldsﬂlatlﬁhcﬁ Bah Hé SEPthathifd Bhahddii nE}HB df&p!hlcélf’object from

I git pictures frames are generated usin
oneoﬁ;giéallmcwm franfeoto ammihep(mme)fseqtp@ma from wmagmg 1507,

of th C j e but with a defined

150@ ﬁé%ra@@agk@@%{&g‘oo@ﬁ%gur@ﬁang| ng paraneter of
t he graphical object. In this illustration, it can be
seen that the changes in the graphical object from 20

Figohe (o) ghavws the seqnenderefidigital pigtureBamesnWheeeis dlag saokey
dlglf‘]&{; ?)umrtér%g]fp%ﬂg% ;a}fe ﬁgﬁgrat%@ gls%@]tﬁ)atcﬁerfgul%glﬁl ?éf th%[;%féeeggf

ange gr ap
posftioproh@ingingaparzingéter ef frreagﬂaphﬁ% objectlilgittiwith pidefine® value

frame 1503 is rather abru This | s because the
for @‘ﬁeﬁ?@ éfOf @W%@awgﬁ%iﬂ“elﬁ@b@@ﬁo%ﬁtt 0 a

val ue which is slower than the default value. As a

result, the shape of the object graphical is changed
In this dinis{ration 1 iheag decsexreithahtihe cklmngﬁsg’htthe gnam,’rmaale)bject from

frapes. Acc rdin he,.s e differ nce
one G BRI  diathd o M Seducnsi BB 1L 5I0. 185
andSEPI®) ér& gyadlidli 4Ad (dYiChatuRalf Hé\%vérl%bhaﬁg’e e graphical
object from digital picture frame 1515 to digital picture frame 1503 is rather

abrupt.

This is because the speed of shape changing parameter has been set to a
value which is slower than the default value. As a result, the shape of the
object graphical is changed slowly in the generated non-key digital picture
frames. Accordingly, the shape difference between the non-key digital picture
frame immediately before the second key digital picture frame (1515) and the
second key digital picture frame (1503) itself is relatively large, as compared
to the shape difference between any two adjacent digital picture frames in the

sequence.
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30 second key digital picture frame (1503) itself is
relatively large, as conpared to the shape difference

whediweernsany two adj acent digital picture franeST/BG200fe00212

sequence. 32 WD 2009/ 011657 PCT/ SG2007/ 000212 Fig. 15

o RS AL e A P o
digitSﬁ@@ﬁﬁéfﬁaH@s&etg@\éﬁﬁf@Wsﬁnq ﬂ*\éléeffawt vl fpard spéed of

pe changi ng paraneter of aphi cal object, but
shape cmaragum@paraanetemo@ ¢hé graphical obwédbldfwmg.def@ﬁd ‘value for

the SRR Orqrcind Pt el e BlarkodiBbiaat, " 1" °

di fference betmeen t he graphlcal obJect in one

digital picture frame to the graphical object in an
In thigiflasteationd itegandpe spep dhat thﬁd)?é“(%ﬁ'ﬁﬁ"@@@chﬁéﬂ’@@“fth%m

areshiiBhonl e B ARG S LPIEh K3h o

adja@éMQﬁ@l'pu@tbr@ﬂ'bmm(lﬁltlge sehuencs from T50078 51521580 dindhe
raphical object in digital pjctu fra 1503 i.s
1521 )cargtreladively eausd. Hwyer,éh%@eawge fﬁ%’egﬁng@t\eﬁ?en the

oo FRE BT EERE OS5 ot b et

picturbdrames n6081is aflativedy Iér@eobj ect graphical is changed
slowy in the generated non-key digital picture
frames. Accordingly, the position difference between

This IQ%eﬂéé‘é@ﬂf@épéeﬁ SFboélﬂon th8n&iRg p}é%(m@té}" Hé& b@én?&e'tf # a

I mredi atel y fore the second kety gi tal
valupw\zhlah ES sloweeﬂ(amﬂm) defaulttmw@mrewl thy @@ﬁltlpﬂ of fre

o 5T L SBORL G R Gh  r

framfdisf heb@{m@@%bwm differgioanhitaelenahé eeaphical @bjgcmm
n |

adj ace gi tal fpl cture franes in the sequence.

the ﬂ@-&ﬁbﬂwlt@hﬁﬂﬁl@ﬁ samppmEnediatehebaiore the segonam ey 95%@9

r [
o BRRE BS oriFhre gk BGEEE 8 oo b
framen(\neoab iself isreldtively laugé,raat camparuoarthe positipn diference

I k
between t?meagrrgpﬁljg:a ottaj\égts |%yan0{/ t%v o aclijagent cﬂgl?al picture frames in the

sequence.

Fig. 16 shows another example of the effects of modifying the parameter set
on the animation of a graphical object, according to an embodiment of the

invention.

In the illustrations shown in Fig. 16, there are only two key digital picture
frames, which are labeled as 1601 and 1603 respectively. The other digital
picture frames are non-key, and hence, are all generated. Accordingly, in
each illustration of Figs. 16 (a) and 16 (b), there are only 3 non-key digital
picture frames generated. Additionally, the generated non-key digital picture
frames are arranged accordingly in a sequence between the first key digital

picture frame 1601 and the second key digital picture frame 1603.
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frames, which are |abeled as 1601 and 1603
respectively. The other digital picture frames are

womorwokens7 and hence, are all generated. Accor dP@yBg2007/m00212

30 each illustration of Figs. 16 (a) and 16 (b), there
are only 3 non-key digital picture franes generat ed.
Addi tionally, the generated non-key digital picture

i £ thetnapeke
. 18347 048 16 SapdefFOr Uil s R IRISR ererey

digitslegictude sk fpmesgreagensratedrusing mdgﬁa@ﬁ vahig fapthe parameter

on thg et BaiPy af O e inG=f phifeCalolspErati L

moveRienkey digital pictures franes are generated using
the default value for the paraneter on the direction
parameter of the graphical object along the path of 5

I |
i o HGGFRlan, b b 3411 et of A% BEHRER bRk o
one di | plcturedtame td eaametr@nam@tdwuehce frtolne169a4mm5e gisloefn
01, 1605, 1607, 1609 and 1603) .is f 3
16O&>anﬂt1m§) isofingel (@W@Vﬁapa@tmaéOH@*alvﬁ%\é@ECL%tﬁemﬁheas ermn
diredtion SC“ on). Fig. 16 (b) shows the sequence of digital

picture franes, wherein the non-key digital pictures
frames are generated using a defined value for the

. par er n the dlretJon ar amet er of the.
Fig. 58 B Shans e sraupten bR ARURRTIAMes, MidteLretbrERey
dlgltéﬂ ;SIH é@?ﬂaﬁ{bs are r%dsl%fﬁg hddfircle/ditid Rsthepabdmehs
object Trom one digital picture frame to
on tmdkemoqparmeseﬁu@r@rephmmna opgihe pedef 1615
and 1603) follows the path of novenent (and not always
ing 20 towards the northeastern direction, as in

the case using the default value). Fi g 17 shows yet
anot her exanple of the effects of nodif

In thisallgatsation, ikean b sere thal thetdimetion o the él n?'k!%a' obisc &om
fs |

one AR Flcige fy rﬁ%ﬁ?ﬁ%&*ﬁ?ﬁﬁ*ﬁbﬁg?@@?méﬁéﬁ“gﬁi 19y RS

161% apnd dieP3) fdllowscthergath of movement (and not always pomtlng

towards the northeastern direction, as in the case using the defauit value).

Fig. 17 shows yet another example of the effects of modifying the parameter
set on the animation of a graphical object, according to an embodiment of the

invention.

In the illustration shown in Fig. 17, there are only two key digital picture
frames, which are labeled as 1701 and 1703 respectively. The other 3 digital
picture frames are non-key, and hence, are all generated. The generated non-
key digital picture frames are arranged accordingly in a sequence between
the first key digital picture frame 1701 and the second key digital picture frame
1703 (and are labeled respectively as 1705, 1707 and 1709 respectively).
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frames, which are | abeled as 1701 and 1703

respectively. The other 3 digital picture franes are
wowokens7 and hence, are all generated. The gePEr/aGwd7/000212

non- key digital picture franes are arranged

i 5 GsHe0BhY s e RO RSB L e 3R gL GhisEifom ore
digital plotiire frameEto ahbler((BTherseryenoe! frsh 6O 4605216075 609

1705, 1707 and 1709 respectively). 34 W) 2009/ 011657
andpG033dp obanged giadualiy from & darkeiséqlar 1o lighter gg- Bhis

] : ne
effef o OF uPithe Toid ™ 1 RRbfc! AL ATeraRBOTE
desdfibdd ehfids, 1607, 1609 and 1603) is changed gradually

froma darker color to a lighter one. This effect is
achi eved by using the color of the graphical object
] . . L . _
Rl BB S R o Tt P oy e eametor set
on theramimation ©of & graphichkoljechraccording taageaprodimentof thet
. according to an enbodi nent of the invention. 10 In
'nVQﬁﬁPQ'illustration, the graphical object is a |ight
source. As such, since the 1light source is noving,
the lighting effects fromone digital picture franme to

In thia dtustatipnnt apbigakbakject isenliglieEpuras (s susp Bincesthe

e YL e et L S G
anofiesiqIr thedserfiidricerfroni1801 198650180 21 809eind €803)farkhe
representation of audio data .in the graphics file

differeptreuchdidhitinorrifacts BrRydmacniaeed byusinethenighing sfectn
parﬁﬁgf@%ésﬁﬂsgd%%?ltérer’ the incorporating of audio data
into

e graphics file format is optional. Since
optional information is stored at the end of a typical

Fig.l9 SRS i deryiest of b rap aseBtatibn O e oo8 o he deBohics
file forin@t 88cSrAME'td 8n BltbodkRentSf he ial&sigrent i oned

earlier, there are two nethods of incorporating audio
data into the graphics file. The first nmethod is to

As r%%ﬁ{igné(? 8aﬁfég,i t%eqﬁ&&pg.}artﬁl%téfyadd?o tdg?a into the graphics file

format is optional. Since optional information is stored at the end of a typical

file format), the information on the optional Audio Section data is stored at the

end of the graphics file as shown in Fig. 19.

As also mentioned earlier, there are two methods of incorporating audio data
into the graphics file. The first method is to store the audio data directly in the
graphics file. This method will be discussed in more detail in relation to Figs.
20 and 21.

The second method is to store the audio data in an audio library, for example,
and to store an index to the audio data in the graphics file. The audio data
may then be accessed using the index stored in the graphics file. As such, in

this second method, since only the index fo the audio data is stored on the
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graphics file. This nethod will be discussed in nore
detail in relation to Figs. 20 and 21. 30 The second

wWoreaobotiess to store the audi o data in an audi oPCT/RGZN09/000212

for exanple, and to store an index to the audi o data

in the graphigs file., Th di.o data. may then Db .
aranibs 18 (A 8h 5 AuciPisala RBt) lide M BrarShssiE Lo Shteln @
grapicsSHEWwitH 8 smidlie? fifeSie8 GsBoinhested b MEE fitstiethod, fordex

to the audio data is stored on the 35 WD 2009/ 011657
examppie. Sbiosgeaubmethodywilbbe discissed ramere getaibe ralatipa to
Fi 3ﬁéa itself), it is therefore possible to obtain a

'g- phics file with a smaller file size as conpared to
the first method, for exanple. This second nethod w |
. be discussed in nmore detail in relation to Fig, 22. 5
Fig.r30yshows aHaekhod ofgenmsesting apdiosdata indha siarnigntile fopmat
' b t: rding to an enbodi nent
acc%r?ﬁlgg@%ééﬁofdéﬁgn{ ﬁﬁﬁﬁi'g\@ﬂa&ét ration, the audio data

I's grouped according to audi o channels. 10 Each audio

channel_datg incluges,an Audug Channel . | de tiBier
In thig iystrationthe audiedtais g EehAGCARHISGIOARYGS caapRels) n
Each 2ugid 981k o‘a*ﬂéfirﬁm?dé% é?ﬂﬂgaﬁi chgﬁ‘ﬂél' ItibAfifidr (), adataed

to refer to a specific audio channel. The data size
sizeparameterarcbavdiordipsdata.mat i on on the size of all 15

audio clips in the correspondi ng audi o channel .

Further, the representation of the audio clip data
In thid Pégzéw, t%@ﬁ@@ié%éﬁhéﬂﬁ@ltiﬁéﬁ(@? lis UBed @ pdfeptd & @pELific

21. 20 Fig. 21 shows a nethod of representing audio

2
audiel qharm@t.a‘.l%awd@uaesige apranaeter cpatainsinfRimationoer thgsize chall

aud GRS oo B ERb a8 Wi o G ent 11 er
(ID), an Audio Cip Size parameter, an Audio Starting

Ti me paraneter, an Audio 25 Endin i e parangter,
Furthggitoe sepresaatationnf the aygia Jinaata i Legﬁ segdpdnoren

deta{ilnm‘elf'élﬁgﬁrt@ﬁé"f‘*l Audi 0 Channel Identifier (ID) is used
orefer to a specific

Fig. 21 shows a method of representing audio clip data in the graphics file

format according to an embodiment of the invention.

In this illustration, each audio clip data includes an Audio Clip ldentifier (ID),

‘an Audio Clip Size parameter, an Audio Starting Time parameter, an Audio

Ending Time parameter, audio clip data and an optional Audio Effect data.

In this regard, the Audio Channel ldentifier (ID) is used to refer to a specific
audio clip. The Audio Clip Size parameter contains information on the size of
the audio clip data. The Audio Starting Time and Audio Ending Time
parameters are used to indicate the respective start and end times of playing

the audio clip.
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audio clip. The Audio Cip Size paraneter contains

information on the size of the audio clip data. The
wooo1esarti ng Ti me and Audi o Endi ng Ti me 30 PCT/SG2007/000212

paraneters are used to indi cate the respective start

Theaiorg Aue i st BB ees 85 Atk Bifeet BlenfRagfiby and a
corr’é%f:@ﬁdm@%fe@of AeHmEﬂearpaQ«uméfeféf fect Identifier (ID)

correspondi ng set of Audio Effect paraneters.
F| g 22 shows the representation of an index to an

FigZg8 shafaie bodteBlisbln el B 190k REAh AT (5 Brd in the
grapWiesfild foembpatberdirerionsh Bribbaiment ditherimariionng audi o
data in the graphics file using an index to an audio

clip stored in an audio library, using the

Acclbﬁcﬁég?(‘t? gﬂe‘f‘% %&%e&l@tﬁd WﬁbBr&d{aﬂnbchE&o' dut5ligth d@éraptl'\rhes

audi o represent e
file asingran indéx ¢o aa%udhmcuﬂn smredi iruah raa:dimnbrary;msmgﬂme to

the audio _clip includes an Audio Cip, Type paraneter,
represeniadien afthe §H9'q elindataiinFigy 24, tﬁﬁdf%ﬁix gﬂﬁd‘?cﬁl@l'@ glip may
be teiidriédss ShEbm thFig! b regard, the Audio Clip Type

raneter 1s use to~1 ndi cate whether the 15 audio
C|Ip referred to is stored in the graphics file or in

th h
in 8RR afon dhedhder [l AR G Hades, A% A BuB Ths: o
pardhBieh! an IS Libksly IERIrSIDPEM 8k Ao mbqaeﬁﬁ%ﬂ(m) In

espeC| ic audi 0 rar Audi o dentifi'er
this (reg;)rdu, tha Audio /Sl Tateetnaéameterrle uaed t® lncheate ovhgiber thec

aud Spfafalrea i TR Berpbfes i SEI 47 g 1

files may be reduced usi ng the enbodi nents of 25 the
i nventi on. uch, due to its small size,

Fora?%wwhemtbg 3@’@%9'&& eaferiefl fgis $tﬁéefér%@raah+ém lbrary. the
Audi ERFAY megﬁﬁ"&&(@ |§M%e%;5§ ﬂﬁ%‘ fef r@th?- E@ﬂ%@ﬁé#lf?@éudlo

across “ban mte anne or exa
Ilbrﬁecﬁmmadld 66p dpentliiec (ID)lie tharbusedas thes refgretrim to the

ﬁb ts of the invention 30 further provide the
spegifig aydia Uath ease and flexibility in setting up the

Embodiments of the invention have the following advantages.

Firstly, the size of the graphic files may be reduced using the embodiments of
the invention. As such, due to its small size, the graphics files generated using
the embodiments of the present invention are suitable for transmissions

across bandwidth limited channels, for example.
Secondly, the graphic files obtained using the embodiments of the invention

further provide the end user with ease and flexibility in setting up the

environment of how he wishes to view the graphics.
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WD 2009/ 011657 PCT/ SG007/ 000212 Wile the invention
wha®ewn? particul arly shown and descri bed wi tPCT/SG2007/000212

reference to specific enbodinments, it should be

. f. those ' r I
WIS O B8 A el At
to spERife &nbadiments| fiehewidrbe um:@kssrmmy ﬂfommadvnerthemt

as defined by the 5 ged clains, The sco f the
that vareus changes m‘e&mermfo @%I? Ny be mad%m@éwaéw

d
dendfigom RE36F o oEEpS P Bhoh oS Bty o
appendezhdeiins.oT e seope afcthé inVenttdn is tHos mdm:ﬁted ﬂolydhe

foll ow n lication i§g.cite
appeiided Siats ShAclshaoags NEh papecutindhp sReaine And rafte
i I gs of
of oABREEBI 114 Lot e Prerblord EhIY Ty PO TR
2009/ 011657 PCT/SG2007/000212 CLAI M5 What is clained
is; 5 1. nmet hod.of providin phi cs data,

In th&)%ﬁ“i'@?ﬂ@:the Eﬁ@ﬂ@’l’%ﬁ Pﬁ%"cﬁtpprgfﬁgé‘c of data vectors
speci fying geonetrical characteristics of a graphica
object in a first digital picture, generating a second

[1] sBealnfH Sateh alieArgstic gpmsmkﬁg?wgﬁ@maﬂ@mand Animation
olitin BisleBiSplinesCufve!’ herapeagivigsadt ABE 905, alensia; S3rpin,
digid 200%i cture to be 10 displayed after the first
digital picture, generating a paraneter set conprising
informati on specifying internedi ate geonetrica
characteristics of the graphical object based on the
geonetrical characteristics of the graphical object in
the first digital picture
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and based on the geonetrical characteristics of the
graphi cal object in the 15 second digital picture,

waob@eeirnst he i nternedi ate geonetrical characte€T/S6200%000212

are geonetrical characteristics of the graphical
CL@IBA%M in at |least one third digital picture which is
e displayed after the first digital picture and
before the second digital picture, and generating at
| east one data file conprising the first set of data
Whatistalpigned 30 t he second set of data vectors and the
paraneter set. 2. The nethod of claim1, further

i Si LAt | Fi t of .dat ctors
1. cparghid of BERidy Badhicn Bhla BBivdisd’ Or '3 bl ural i 1y
of ginapAiitgh fP6 RE0S dbth Vdofs écf%cif?lir@ @ meiriehbre, and
25 generating a second set of data vectors specifying

chagrgipiistioscell 2 orantieal ebiectina figst dioitalwielura.y of

o SRS HisBEbfq o8 ol Gy et ek o eoidd ©°
charaﬁtél@sﬁqsfoﬂheigmﬁhicélftﬂqj@@triﬁmaforﬁmigﬂalrﬁiﬁafe to be
conprising 30 information on the path of novenent from

displgyedylet Nerfirst digial Rjetib®i cal  object in the first
di cital i O ) _ -
ob Yertatie p eFaigidroet Bamolis Rforrfiolf FRIGRG, |
intenﬁedia@é ge@mem(ml@haradt?rci)slﬂfgg);&g%g;assmic%l%licj)éc‘):ﬂ;based on the
39 WO 9 , .
geof B AR AC BN RO NP L PO LDIF RO P et pictite
and?éé%!é@i csmm@a'é&ne{rid@&ﬁér@%_ter@tiemdf%ﬁe Q%méaﬁgbjé%t H‘ﬁmg

irst digital picture to its positionh int secon

secaingdigilal pictung; whegeip thalinterrediate geowleliical 3, wherein

chafd e T rladfomed HfbcEitee 5t M urRhEa R ins
least ddefhlramBgied pittrd Whichas t¢ BERIis Ay aftef PieRbi @igitan
lighting effects, when the graphical object is alight

pictyrs and petore the sreonbdighal BICiWPagRd 1, wherein the
PalANBHAnG &L leh Y SR EaBHTR bt Hing the first set of data vectors,

the second set of data vectors and the parameter set.

2. The method of claim 1, further comprising
generating a first set of data vectors specifying geometrical
characteristics of a plurality of graphical objects in the first digital picture, and
generating a second set of data vectors specifying geometrical
characteristics of a plurality of graphical objects in the second digital picture to

be displayed after the first digital picture.

3. The method of claim 1, the parameter set further comprising
information on the path of movement from the position of the graphical
object in the first digital picture to the position of the graphical object in the

second digital picture.

4. The method of claim 3, wherein the parameter set further comprising
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a third set of data vectors specifying geonetri cal
characteristics of the graphical object in the fourth

waele@ovalespi cture which is to be displayed aftePCT/b@2002/800212

first di gital pi cture and before the second di gital

cl
PaiaifERanc o gieanon hit SiaRyical PG P er
mO\Féiﬁbﬁtf frévh it positioh & tha! firsi dﬁblﬂélﬁﬁcﬁ&% € its pokRioREn the

ed after the first digital picture and before
SeCOh@d@ééﬁtﬁt@regltal picture. 20 9. The nethod of claim
8, wherein the paraneter set further conprising
i nformati on on the shape of the graphical object in

5. t heTHd methatl of tlaim 3pintiersin thé baraneterded figther copnprsing
and/or the at |east one third digital picture. 25 10.
Thdnfeenatian on lightinghedfectiher ei n t he i nformation on the
shape of the graphical object in the first digital
picture, the second digital picture and/or the at

6. | ed¥te methdmbf daitm §, dilergin ¢he perarheteriset fmthmrdosip’r'ging

|nf on 0 spee which the s e of
Aatioe srdishtingiehiestss Whebniheraraphice] OBegt e ot
Souggé:ture to the second digital picture. 30 11. The
met hod of claim8, wherein the paraneter set further

corrprl sing information on the speed at which the
t| on..of . { ect

hi | he. .
7. PO Rl br Gt 3PBnERbin 168 Batamb i MaF ful et olnifising
40 ¥Rird R /oP HhEb Ve dlord SfatVifigdibbhttrichPchdiaetemetibodf fe

claim1l, wherein the paraneter set further conprising

graphicalrohiestdn the fewréh dmet pichie avhick issto lag gispiayedradter the
flrst‘iffgfél?) &gyeeﬁﬁatgefcﬂ%ttne seggn&a@fa?gfc%r%t' on, the canera

amera cl m ng ef fect. 13.
The nmethod of claiml, V\herel n the paraneter set

o AL 3o BB ot B
Obllrﬁ“BFrﬁa %h'fh@%rﬁﬂbg AR dRfitaPPrREFE8 MG Ts fole

graphi cal objects
displayed after the first digital picture and before the second digital picture.

9. The method of claim 8, wherein the parameter set further comprising
information on the shape of the graphical object in the first digital

picture, the second digital picture and/or the at least one third digital picture.

10.  The method of claim 9, wherein the information on the shape of the
graphical object in the first digital picture, the second digital picture and/or the
at least one third digital picture, further comprising

information on the speed at which the shape of the graphical object

changes from the first digital picture to the second digital picture.

11.  The method of claim 8, wherein the parameter set further comprising
information on the speed at which the position of the graphical object

changes from the first digital picture to the second digital picture.

40



10

15

20

25

30

14. The method of claim1l, wherein the paraneter set
further conprising information on the color of the

wQ@e@phiwal object and/or regions in the firstPdi/gG2ar/000212

picture, the second digital picture and/or the third
digital picture. 15 15. The nmethod of claim 1, wherein
the paraneter set further conprising information on

12. t hené hAtRBa of BRIMOf, wiherefi ﬁ*iégd)&{alné%@ﬁ ssttfuitRef BEMprisin
digital picture, the second digital picture and/or t

t hinfermtitigincen the carees pammatees, mich@s e camena rmovement

pattiptie et Fordlon, S caRfdtp e o i Pafhefy Pt o0

zoorm adti ng audio data wth the graphics data. 18. The
method of claim 17, wherein the at | east one data file
cont ains 25 audio data. 19. The nethod of claim 17,

948 o SR ey L R ASTRS e 8hp i
f Urrﬂ’djmﬁatmwm’f tte lageting of grapivedlobiects dvbefsimthe kalyermg of

shapes of obg' ects in order to reduce e Siz %
graphical ehiactyagtedmines theordgl olgpperiaNee PE e grap iGBl objbcts.

PCT/ S&007/ 000212 21. The nethod of claim 20, wherein
the predeterm ned definitions of shapes of objects
14. ar Thetnoetbddiaf claitni hneingrein the. parameteesetdfutber comprising

CelipiiAln o eoiar of eiaphicabtT ARIH Foaenain the,

first H@‘ﬂé@ Blchhﬁ ﬂiezédéfndt AigitApitters Bnare teatird dighal gidturé
hod of di splayi ng graphi cs dat a, conpri sing:

recel ving a first set of data vectors specifying

15. 05 THERUER o Hs] TR0 B el S RRbE boBBSh
datrﬂowmmf@n &i@ﬂaﬁypm@ngy@ﬂmg drephicat bbjeat irethiesfirst s

of the graphical object in a second digital picture to
digitgkpicture, the second digital picture and/or the th|rd dlgltal ;? cture.

16. The method of claim 1, wherein the at least one data file is a binary file.

17.  The method of claim 1, further comprising

integrating audio data with the graphics data.

18. The method of claim 17, wherein the at least one data file contains

audio data.

19. The method of claim 17, wherein the parameter set further comprising

an index to an audio data file.
20. The method of claim 1, further comprising

using predetermined definitions of shapes of objects in order to reduce
the size of the at least one data file.
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di spl ayed after the first digital picture, receiving a
paraneter set conprising information specifying 15

WO pioeomedi at e geonetrical characteristics of tP@r/SG2007/000212

graphi cal object based on the geonetrical

2150 R B AT BN

shaﬁwdcnmemtstaresméduma lipranytfileal object in the second
digital picture, wherein the internediate geonetri cal

characteristics are geonetrical characteristics of the

22.9" 2phé FdOU LR Elai, Rrindiedrfagnge i rd di gl tal

cture s to’be dis fter the first
d| gapElyingmompressiandetiziiques bhehe et teadt dngidadd file in order

,cture enerati gital picture fromthe
to TEPPQ? ﬂ%%?& fO?&'&? QP%@@FB% Ja%%@%er ating the second
digital picture fromthe second set of data vectors,
and 25 %eneratl ng the at least one third digital
23.pi ch umethadiof gisphayinaotaphies date conpitisingzonet ri cal

h hi cal he f
i GFEEMIG,A K ket b1 60 B IR0 StV Gamdiceal ot | os
chaphctelistiey @m gﬁ@ih.@mmyéctw alff¥st digraigietuse 9i t al

pi cture, 4. The method of claim23, further

corfﬁﬁﬁlé/i"lﬂga éﬁﬁ@m sekoldatagestre spectyigy gsomstdealr es,

chaﬁ&%ﬁéf‘cst S d;@{ﬂﬂ %l ol?jI rs rhcge&g qdagitél% ?ﬂg}rﬁgggggs i s

e order t dr gi

disiagéd aftébthe METagEanei¢rep212 fol l oned by the at
| east onpe third dgegtal picture, which is itself

f ol TEGRRINDY PEFRIMete 88k aomp@ﬁm mfgr pialiee spesifyinge
I
el Sohl S or il s GEARapABa AL S0BK e
geomethiodl ciaratiaristi@sof hhergrlaphloabubjec’s|mgerfmsied|g|itaig)|aure

and bragec 8 e et Bicel ShRtrLL RS of Yo e obictdn the
secbhg digital pidlu@, WHerdihaheifterMB6iate geometrical
characteristics are geometrical characteristics of the graphical object in at
least one third digital picture which is to be displayed after the first digital
picture and before the second digital picture,

generating the first digital picture from the first set of data vectors,

generating the second digital picture from the second set of data
vectors, and

generating the at least one third digital picture using the parameter
set, the geometrical characteristics of the graphical object in the first digital
picture and the geometrical characteristics of the graphical object in the

second digital picture.

24,  The method of claim 23, further comprising
arranging a sequence of digital pictures, wherein the arranged

sequence of digital pictures is in the order that the first digital picture is
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10 receiving a second set of data vectors specifying

geonetrical characteristics of a plurality of
wQ@er@phiwal objects in the second digital pictuP€r/862000@00212

di spl ayed after the first digital picture. 27. The

fol e BY 6 ¥ 1T o I Bl mle R BT ool it B e

secbndmiidgited pitard.i on of the graphical object in the
first digital picture to the position of the graphi cal

object in the second digital picture. 28. A nmethod of

25, pr?Miéjset %c?ag ?ﬁﬁzqatlﬁ“t e?%gmcdrfgyﬁ@g 20 generating a

a vettors spe geonet ri cal
chatisplagingthe @sramiged spqaphce af digijadpicturesa fir st
digital picture, generating a paraneter set
conprising information specifying internedi ate

26. 9°OFIR frictibd BPABRA DS fittieh SoRforidify 0r aphi cal - obj ect

geonetrica char istics of the
gr apbewaig a;ﬁr&tcset ohdataevefctorstspdicfyinglgguineattical, 25

chafpgefithaidta bySIV S gitni BbRcts i techef SgiElaRturS "and
obj r@éé.vin@ éﬁbeb@rﬂf’se%eﬁﬂ egtots gpbglfylﬁg @béfn%tr\i&ll ch is

to be displayed before or after first digital
chapaaienstics efraiplyemily of praphical lobjgnts émthedsacontidigital picture to

be G8PRED ftra ik et Berdieroa or 'ai spl aying or anhi cs

data, conpri SI ng: receiving a first set of data

vectors speC| yi ng geonetrical characteristics of a
27. gr e wstheshpeelaing ASawheraie the garametsr setifusther somprising
20 P
setornatiod o he ratT O nBYeieh sioFT i bagidh BEL R bhical
obje;mmmﬁter fisddigitabpizturerto she pesitibntdi¢he brapttical abjestt imthehe
e ical characteristics of the graphical object in
secgﬂgdfgl{aéplc&y& tal picture, wherein the internediate
geonetrical characteristics are geonetrical 5
characteristics of the graphical object in at |east
28. ond mieitihed of graviding igeaphies diaias isomprising:

generating a first set of data vectors specifying geometrical
characteristics of a graphical object in a first digital picture,

generating a parameter set comprising information specifying
intermediate geometrical characteristics of the graphical object based on the
geometrical characteristics of the graphical object in the first digital picture,
wherein the intermediate geometrical characteristics are geometrical
characteristics of the graphical object in at least one third digital picture which
is to be displayed before or after the first digital picture, and

generating at least one data file comprising the first set of data vectors

and the parameter set.

29. A method of displaying graphics data, comprising:
receiving a first set of data vectors specifying geometrical

characteristics of a graphical object in a first digital picture,
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is to be displayed before or after the first digital
picture, generating the first digital picture fromthe
w0 2e08v1s8tr of data vectors, and generating theCESG2007/000212
| east one third digital picture using the paramater
charact ristics

d t he
o TBEUER GBRECTSEn SEF P ane G aIoN BB8HMRG ¢ 0.

interrR&diBkd Q@&n@inéal aharateridties of @fic 6Bj8RE basé@onth@ngi ng a
sequence of digital pictures, wherein the arranged

geomwiiieal shamctarisfiassof the eraphisali abjeet in e Brsdéilgltah gictynee

oneg b BB et S St ==

5 chaPRictéristies dfdhé graphibal dbjedtanst lezize ohbithild d@lltal picture which
picture. 31. The nmethod of claim30, further

is toc%ﬁﬁpéﬁ)@@ befoss praftagtherfistrlighalpistusdquence of
di gehBlatMg i st dighd giéture from the first set of data vectors, and
generating the at least one third digital picture using the parameter set
and the geometrical characteristics of the graphical object in the first digital

10  picture.

30. The method of claim 29, further comprising
arranging a sequence of digital pictures, wherein the arranged
sequence of digital pictures is in the order that the first digital picture is
15 followed by the at least one third digital picture or that first digital picture

follows the at least one third digital picture.

31.  The method of claim 30, further comprising
displaying the arranged sequence of digital pictures.
20
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