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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
THE | NVENTI ON The present invention refers to nethods
of providing graphics data and displaying graphics
data. 10 BACKGROUND OF THE | NVENTI ON Nowadays, due to
two 2advarty of the Internet, information, suedws=ociatoa:
graphi-cs, video or text, are easily transmtted and

shar

P T ADER 3 i AR RS ad i BiSHaYNG

not ebook conputers, GRARMIES BATAtal assistants (PDAs)
and nobil e phones. As these devices are designed for

different applications, it is not surprising that
t hese devices all have different requirenents and

limtations, such FEi_DSbFﬁ'Hé)fN\Hm'IGiNSp' ay,. nenory

capacity, avallabre processi ng power and power
consunption. 20 Now, a nunber of these device

4 i ' For
T e Pieriioh Felers AR GTRIORING JeBhERERe (1) ¢
displayipe giaptidsdata.screen (say, of a desktop PC) on a
relatively small display screen (say, of a nobile
phone) without any visible loss in visual quality, is

a problem in BA€ UNB O EHE AINVENTIONi versity  of

devi ces. There are currently two commnly used net hods
representing graphics, nanel t he raster based

Mmaéa:@fma? totheasyentas thedptesiet yatosmation, such:at 4ataon.
§9ap|hﬂ:st 8ed 851eRL, a&aéé%ﬂy fr@rﬁ)ernﬂﬁ@mhm bh’d”red aa@bs @évicds i S
ef'i ned separ at el%f examgg3 {eg?

(PREFHRY ap Hiffefent platfarms, é‘éfteé‘?m BGrSPB?JrCQE‘QH {I g'lr?% are

trnb@baa;k bmp&aeﬁé p&sbﬁm @mams:slsmrw& (PDAS) apd aiokdé pRdTies.

SR8 G des el RIS R PRGBS APLAHLPIN e
it tasaplevices all Ravhdifigrentreqaieemér® Bhd limitations, 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
colors, which is often insufficient for 5 high

qual i ty phot ographic i mages. Accordingly, the AF
format is rarely used for high quality photographic

i wages/o(iss1e JPEG format is typically used fper/sd2r®oo212
application). However, the GF format has an advant age

[ it conpressi on

B SR s AR o8 S R MR
derrat gné theo)aidRinotographic ExgerisiGraup (JREG) foinmatge  wi t hout
any loss in visual quality. 10 In a vector based

representation of a digital picture, lines are
rieer @& dormad only4llays thet ieemf256 ablofsy mirichds eften insafficient for

: o , i int d. d
g ey ot énrfi FHeE: AdcBH)Ny, WE cIE Rinlods By 1684, °
tierchigh auality phedoaraphic invagss dthecPEgnidrrdatsis bymicatlyesed for

e TS bbb . .
V188500 88 ool B B Mok AR gy
Sarsless dafq wpr@m%@gnmmﬂa@r@premwwe GIF format, it is
[HRBISIE 88 Fetiub® B siZO¥RY &ibital thadk WKL Emf%é? g'nn\gsual quality.

representations, the process ©of render
di spl ayi ng conpl ex graphics is slower due to the

b §Ectanbasel r@éreQérﬂMf%gdi{;i%ﬂgéggug&%ug%Q ?eégr& %%e@%&ed

repres ntatiop are typical _ _

|“ﬁ{?‘8 herafiga ﬁﬂBP'P@%ﬁﬁqf@ 3w Hies (forsrpmele, takingdwe or

pamecaridaprawsaitrabdl® BetweRh ke, WhRkh afd Beh iﬁt@fP?@lEd ?{‘l‘ﬂ

t he, Scal. b{?e Vﬁct oqrﬂd%a hlés SVG format. The F asﬁ

FRREII0 SR locPrP Rl 31 HisP s BE oFRPHIc Beaplisec! thinavithriesioer

baﬁﬂep%emziﬁﬁm'tr@g?pPEQh}@?e%@*i&&@&éif@srﬁtéﬂ&ﬁi%@

cre cont en r. | nterne a I cati ons,

SBBarel 16 KERrbegat renstaenBitond, sourpe wihSeroPbasRsr i s a

cdpiresentationsldhappicessof mﬁd@ﬂn@@lnﬁtdwmgir?ﬁio?\hdlék g]‘ﬁtéﬂiics is ]
| -supports . e raster an

SISREE B 1odhEVEE ol o BrtdRARY iefvisd

vec ased ¢ . The use of
vector based graphics representation in Flash fornat

VecEbasdt raffoscrtafiy ar Boit G BRbehplhe Inthif and.
meblierapnlisatiansabixargpies af wastor basetyepfasentations mtidéothal i p

FiakR format M %Q%Qfa%@égctg}q{am 95\’/8%%%

The Flash format means the format used by the Adobe Flash Player and a
multimedia authoring applicatidn 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
also relatively small, when conpared to the raster
based representation formats. Another advantage of the
SVG format is its scalability, neaning that the
cwoesw/osksie | imtations can be used to det eram/seod@obuny
the file is rendered or displayed, by controlling

ARV firhafid o XM o eR PR ERE Wk AR A8, WRe'piE
Obthei NG fqmah@es Isealscerstativells smad), whmmoamnecatm tbe saster
%‘é&‘é’d @p?ééeﬁﬁ%ﬁ férrméﬁaﬂn&hgrs%i&@ﬁttag fﬂe@é‘ﬂgﬁgﬂg g%St er

based repr esent at1 ons t ext
éﬁa'abllﬂé rpatingthahing clientaidetingtations can lsmtddeto detemingi ze

WAk B iRk o dlsBRod, 1y BAGId hatafrBfUll Lih ad ©S°

bandwi dth for its tr

ipsoltienstransfofatien andeesen.t e t he advant ages of all the
above di scussed graphics representation 15 formats,
the size of files obtained using these formats nmay

41 thig regard, igjsdiotedsthat the sizgeof filssiokiminedarsinpHize VanIENTE SN
?ébrééén?ati%hé %tgeﬁéi%‘ﬁy‘ "sm‘éflerttHEn {ra¥é BBt'aﬁ’i%d %ﬁlnﬂ?ﬁ{%@?‘?f
rOVI n ra provid
’ieg’@g %@V\‘g'lsaﬁf"i’fﬁo%?"ﬂ ipdhe %l’feﬁbpf flasharngcansr s
&aﬁm*fssibm@ Qﬁaléﬁntels%l is GBPHREdRUS T thafth€5ad il r%ahﬂré"sa'
a} rst di gi tal cture, generatin
sk Brocwudin Yot s s midhiaraaobiad g Wi etk al 25

characteri stl cs of the graphi caI object in a second

BeGitshe Bl o ol e tod B bkl e Tepreniatans ng

fanhats(riie size csfmmsuofb;alrr@ usMethesslionhats Se8 @M beGaltively
racteristics of the graphical object 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 nternedi at e geSHMMARYIORCTHIE INVENTIQN cs are
geonetrical characteristics of the graphical object
in at least one third digital picture which is to be
i asiyetaspact of thesinvertions & methadi of ipraviding granhies datd ibef or e

BraGids@ CIHRnéthd EdthpiisidéheratiAg'd 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
graph‘ical 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
interrn_ediate 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
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3 WD 2009/ 011657 PCT/ S&007/000212 generating at

| east one data file conprising the first set of data
vectors, the second set of data vectors and the
paranmeter set. In a second aspect of the invention, a
met hod of displaying graphics data is 5 provided. The

nwbhaﬂ/oﬁmprl ses receiving a first set of datBsaeeiinf
speC| fying georret rical characteristics of a graphl cal

ol et i € T st iodhe e g veeto, 1N

sdrand Gteofidata vectard aht ¢heguaapineteaketobj ect in a second
digital picture to be displayed after the first
digital picture, receiving a paranmeter set conprising
(h(a sedoad mmpech of thedavehiioma methed owedisplaying grapbics idata is

GZHRP: e Ablohd oBheblie e PR 20 iRln VRS o7 o

_Specifheg beomsetridalgphbectanistitsurfa graphita ®bjgctin atfiret digital

PRERE cbisihg,f 3A6H BF bEdd Sedlpre BBaRj SR 5F "
g‘lmacﬁemstlcabf thhzgranhlaal phjectds aaeeorgbdigital pictae to be

FRRERE, 58 2 i Gt PErd o BHAR0 3Bl LR ioin
nfospiatigrespesiiying int¢retiate geainefiical ichplacterstissafithebef or e

h|§§| t Bhhd thQ' ﬁl’ﬁ%ﬁm R RrisfIEs ttﬂ@gfa'gh’ré%l

|taI lcture fro set of data tors,
g*aﬁ@nratheﬁgsttdlmtateugfzs'rmanctib@ﬂeﬂaqn the geemetricalom t he second

ﬁénéi‘@& ef fﬁ@%’ré}fh?oal BHlEctIR el RicbRdaigha pﬁ?turbe@ﬁéremqn@

ital |cture usi ng t he ararreter set
@%mﬁaar%%ﬁor@"@ah ghafacteristics .aé%g%qmrftﬁ@a' gh@fgﬁﬁeeﬁncs @6 fhect

Qr‘éph’&&l dbjdctin é{'léﬁsf 6||1e ﬂilrﬁtdiﬁlﬁl ﬁeﬂré \nﬁich a8 BR!didphiled
haracteristics of %ﬁ?? ical object in the second

aﬂeg ithefirshdligita| picture Pﬁd Qe %9%9'96?' pigtiere; gRpekAtingn
thefidt hﬁljﬁapﬁlciﬂfé)fr‘érﬁ ittReOfiret a0 b Qéifa daéttarg §ené?ét¢l'}cl]1 tfle aecoﬂae
ener a I rs
Jatal eelra ey BE Sefinired cbide ipciars. and pensreiradbd atieat o
oricagbird t@i@tanhd;tetﬁ using tﬂefplafa?ﬁetdlf SHtithé ge@mst]puale
ner.atil.n ara r..se or | ON

RISt of R Bldtical GbigStm R el ekl atTeSr | o
gdonhéteical chaatiedstios f éet gropisieal object ihehe genond digitalpicture.
characteristics of the graphical object in the first

digital picture, wherein the internedi ate geonetri cal
Inreathixd taepedt of the inveatige aeethod af 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
before or after the first digital picture, and
generating at |east one data file conprising the:
first set of data vectors and the paraneter set. 4 WO
200960016557 PCT/ SG2007/ 000212 I n a fourth agg@eiidkhoo212
the invention, a nethod of displaying graphics data is
provi ded. The nethod conprises receiving a first set

of data vectors specifying geonetrica

nhreafoarth espext bt thedbveatigy, aghéthed obdigmaying graphibis data is

SR TR R b el Tecailith 8 A3 S8{F e itas

speoifying gearheitinalrchatagtaristidssas agiraphieal objeetdh alfinsteitbitah t he

FRERE el Mg & PRI SET il PRSP 0o o "

lgtemmed latec@onwmahchamctensﬂcs ofihe obpisehbasedoal the

f
8#1%%5@?5?05 H}% ﬁéﬁﬁvﬁgl Sﬁaeig Rjtﬁec ﬁirs{ (ﬂ%&tl Jc aye d
wmrem_eth@ rnt@m;e@lfate lgeor_hetnml CUargcteaStiqma:e ge@metgeaier ating
ot o i) G, M08 GG b gl il
|tcg be displaived beforesii aftgr tHedirg aligitabpicture @enenating the first

|
GERTBIchirE fom GETASHIdBla FeRidhs, nlncAbRBy R atRbelle |
ihire dtgéglowtb@dlsmg thp patanrrienget gnd thecweemelisal of
a{a%t&ismss GftﬁB@kép%séiﬂBtﬂe&ﬁr?théﬁﬁét%%Mtu lid for the

hod of displraying graphics data and the apparatus.
20 BRI EF DESCRI PTI ON OF THE DRAW NGS I n t he draw ngs,

Theemb&diRERRGHhI S e ek &ibed 3P THR ntekt Bﬁfwél‘nétﬁbdtd?e same
E{arts throu @aggp{eyae different views. dr awi_ngs

PYdingarapitt nalpgopsly yalid f@ﬁﬁﬁdﬁ‘?t@‘i’ H%‘i'%\%b""g

grapsicabiaty dpaithgapparaasl upon illustrating the
principles of the 25 invention. In the follow ng

description, various enbodi nents of the invention are
described with reference to the followi ng drawi ngs, in

bri of |y t neBRESBESERIZRIONOF T EBRAMIRES ot 2°and

di spl ayi ng graphics data 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.
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30 enbodi nent of the invention. 5 WO 2009/ 011657

PCT/ S&007/ 000212 Figure 2 shows a flow di agram
describing in detail the steps of generating graphics
data and di spl ayi ng graphi cs data according to an
enbodi nent of the invention. 5 Figure 3 shows a
dwegormips7ovi di ng a structural overvi ew of BCKS32007/000212
digital picture frame in the graphics file according

t#gq%élz%ﬂmé“ oL dig réra“ﬁ%scﬁﬂ?ﬁ@ﬁtde?ﬁl thcle.: %@% %F éer%?&?@r oke

arison betwee a non-ve zed
10 angraghics daigeandfdisplaying gnaplziesjd&a raokardingitgane 5 shows

a co 'ﬂé&ﬁ %"%“ﬁgf"%ggtﬁ ctor based representations.
t

Fi guré Sentation of a stroke in the
graph| cs file format 15 according to an enbodi nent of

RHiadr) idi " i f a

e BUAOM g g AR oTRERRT B BT
t o anpich ttame in thefgraphics fﬂe emqrdjng tpan eingodimest oftibas

exenplhagsichepr esentations of a circle, a rectangle and
a polygon as a primtive shape in the graphics file
format according to an enbodi nent of the inventi on.

'ﬁl&}r‘é 8 sﬁ Q‘Q?prgﬁ?é r?lﬁ’ét\%@lgéﬁac e r rﬁ:nf \Pe%tochzg@ kPSke!

he gra | cS or mat

err‘ood1'=l ingAge gf@ yestasized stroker gure 10 shovvs an

exanpl e of an enbodi nent of the invention, wherein a

t o ata vectors is us means of nmpdi fying

Hierd 5 shOUF = Hivarisan Sishresnedgr Bassaprespatans. 30

Figure 11 shows a further exanple of an enbodi nent of
i f. t used

£yt 8RR B repltBBhBloh 6 £ ShoBin 1Rl el Ak forgp 0

gr aphaesardiegjoeart emiodiment of the invention.

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

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
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.

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.

6
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WO 2009/ 011657 PCT/ S&007/ 000212 Figure 12 shows the
result of a graphical object in a key digital picture
frame obtained froma raster imge and then ani nated
according to an enbodi nent of the invention. 5 Figure
13 shows an exanpl e of aninmating a graphical object
asoosdbngs7t 0 an  enbodi nent of the i nventi oscT/do2005h8212
14 shows an exanpl e of animating a graphi cal object
using layering 10 according to an enbodi nent of the

i nvention. Figure 15 shows an exanple of the effects

dlouie 42 shewstherresylaf araserhical ebjeetin atkey digitahrietutarirase a
gr aphjRamed hbﬁﬁé ra%fé?% Jmeﬁan hdBBRingo e%nhe

i nventi on. gur e ows anot her exanpl®e o
effece@b@d'mﬁﬂb@fﬂm wgemtwa parameter set on the
ani mati on of a graphical object according to an
enbodi ment  of the invention. 20 Figure 17 shows yet
e 42 showman exaypple péagimating 3 gpFrhirgheligetrgeargiag to an

par anghesdimeht &ind Setitnmat i on of a graphi cal obj ect
according to an enbodi nent of the invention. Figure

18 shows a further exanple of the effects of nodifying

iFifird 4 8ARILAN exdin9I8 of Qﬁlmbﬁ? Q@fdﬁmda%bjéﬁt ugingaRhhg al

obj ect according to an enh of the invention.
Fi gur%cc‘P@j"%ﬂ]W %{'ﬂbc&}’@?@tloéweo'f“"f’wénf epresent ati on of
audio data in the graphics file fornmat according to

n e dj nent oft inve Figure 20 shows a
Bk 46 ShOTREh SRS A ha P GASIIYG 6 R RFELSStPT o
f or metheammhestbnt algpapticat bbjeet drenvdirgfto bR @mibaddpmdnit 8Nthe 7
WO 20%%&%%657 PCT/ S&007/ 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 tc 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

enbodi ment of the invention. Figure 22 shows the
representation of an index to an audio data library in
the 5 graphics file format according to an enbodi nent
ofvotzbwoiesrent i on.  DETAI LED DESCRI PTI ON OF #¢frsG2007/000212
I NVENTI ON' 10 Errbodi ments of the invention energe from

Fitrs 2P SRAGEA nicy B ronrelliBhd Mol A8 1 FR At g

pr oviid)m:latfaﬁcondmgtoanmmdmgﬁnéﬂmtmvay\tlmf| rst set of
data vectors 15 specifying geonetrical characteristics
of a plurality of graphical objects in the first
figyire 22 shows theeeprasehtationaf aniimipxdo ap @odid datd liboéry dathe
vect o AV I Sti of a
o1 ur o 2p{BE e a8 ac QAR o BpGiiHeBFohe HYo il ¢ &
picture to be dlspl ayed after the first digital
picture. 20 As used herein, the term"plurality"
refers to two or nore itens used together wth the
said term _For ex e _in this context lurality
of graphi cQﬁTﬁﬂjE&EESCH%WQN% THE WEPHSN cal
objects. In this enbodi nent, there may be nore than
one graphical object in the first 25 digital picture.
Foodiments 9f the iwentiansameyge from tiadgpenrdenbelsinspeci f i es
the geonetrical characteristics of all the graphical
objects in the first picture. Since there may be nore
f\regrdingdo grapmbedimepbyfdae invantiane tiej method phprowiding

BidphitsRlata proGited fRthePbstibriAes @@ﬁ&aa é‘f%ﬁ‘@et%ﬁ%‘\fe@#pm
object in the second di gl t al ure. Inviewo
ﬁm%fy'nﬂ igeogetisalehaectesisticrela nlealtyroi orapficapelieqtsy intthe

ﬂr%@ﬂ@ltél'rﬁﬁurecw FerlePating ld SetoRd sé df dbféekleﬁfo?@&hé‘cﬁ m%er

ects In e second ICt ure. Accor di ng, to anot
BﬁJHB

ai"ﬁ%lrﬂha@ﬁtet"ﬁ%csl qﬁ@eﬂwr@wm of gwehﬁa#@a&@s%'n tae.geqonft her

ai@n@lrma@@tobé@ime@aﬁ&rthéhﬁstag pidturgbvenent fromthe
position of the 8 WD 2009/ 011657 PCI/ SG007/ 000212

graphical object in the first digital picture to the
pesaséai herel, tHetemg ity Blefard te@io orinfork temseeed thgether

tlg Itl%eaéalg {en'n lr=0r 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
the first digital picture to another position in the
second digital picture. For exanple, the path of
novenent for the graphical object may be, but is not

| woizbedike, a straight line, an arc or any péfssod7o012
t he position of the graphical obj ect in the first

' Qs t aphical ..
St ool A iy BP0t e Brler ot feBhEsiniect
mrtbe(ﬂenmddlgitdd@lqna'eh of novenent may be specified or
may take the value of a pre-defined default value. In
yet anot her enbodi ment of the invention, the paraneter

drethisf embadimett it sbogdd be estedthatthe yiaphicalotjdve maybect i on
th f t
Hloyeit ot AL Rlon Pireir dtRlbttife Rinoms? po TN ¢ <
sesdndi digital picture Fos egampledthgipatt ofphatentent for thet g?ﬂapshlcal
ok , t
SHREE L BBl AR Uy L 57y A0 gL
obsitien ofrthe ghaphidakeljeat mmetflmmgltal pictuesckopiloé pdsitivin df the
giai’ﬁp%ggéli@% %tsebgnqaé ént ing to the north, for

ternativ e graphi cal object may be
rotating in a cl ockw se manner as it noves along the

gférrg’ctl on of % ‘“Eggté‘?g%ﬁle"oﬁg b%ﬁa&ﬁ% rF%’ § ed

the wwlue fiapreriigfined defavlbvalyé-se manner. In still anot her
enbodi nent of the invention, the paraneter set further

conprises informtion on | |ght| ng effects. 30 As used
Heyed 2Rothenempediment of e inyenrtionetheparametessat furthee

\ d
st oo 0 el oo

ﬂ“P\gﬁﬁ‘e%f its Qﬁ?lttOﬁé" therfirstdigital WP%@ itgresiipe i the
eljomdidigitahgiclued.t si de of 9 WD 2009/ 011657
PCT/ S&2007/ 000212 the graphical object woul d appear
brighter than, say, the right side of the graphical
ithis@mbddimertpiher the geaticzkobjectiméVee aldhgand pah.of t he

91%(/&“83 {heso‘?rtecaounr cgfl?he grap”gal o%]ect 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 graphi cal
object is a light source. The paraneter set may
further conprise a third set of data vectors

speci fying geonetrical characteristics of the

graphi cal object in the fourth digital picture which

i wobowolfBesd spl ayed after the first digital piickoe/osne
before 10 the second digital picture In this

RSP opisied it abfiest Brialer B3 eale it dE of et o o)

graphival oljest. as anot her means of nodi fying the path of
novenent of the graphical object. For exanple, in the
15 case where a default value for the path of novenent
iirsanctieet, entbuelimerdt|of thednvention, tthe paranfetersset fusthedsimeprises

i Phoendts G, Wi e S PoRBle Aufi SREn

graphi cal object fromits position in the first

q’hg tapéme%rc C?lfﬁﬁ)(tfertl#etriorggﬁé nrd Jat Bp a{t%g&rt h digital

ure, I on In e second
ep@mfmt; gppmetnoel clﬁinaoeertsmajmﬁtge grapbical ehjéadih thedeurthf t he

: ¢
idwglrrﬁlétﬁ%o%ﬁ gfﬁ |s|tq é@ﬁﬁ%&eé g{telj tﬁé h%?glglt& uﬂeis’agﬁ 6);31:30 e
e ssfeond digidaltpicturgi spl ayed after the f| rst d| gital

pi cture and before the second digital picture. 25 In

anot her enbodi nent of the invention, the paraneter set

fnthisrmbasimpnt, theshird setof dataivestots(whieh is Hsgshtoatireetye
QEARcRL fdl}?dhed?élta'l ictuR§ nid af b ué@dgalst eﬁ‘lotﬂé'r fjddhsof t hE

Second di ure‘an l'east one third
Maglitying ﬂ}ﬂ Qqﬂm Piemoverm@m |°§th@rﬁ5@m¢?é ﬁPJeC't fer exaapie. it the

aaémhaela dé?mwalwr fh%%'trf‘oftrﬁ@véﬁ’éfﬁ id tsebNBe .&%sfdnro?t
gital picture, the second djgital |cture and/ or the

éne thisc s¢t %Hét% Yeckgs Wil agqurmtlcalhe@'tﬂréhe path gf wawwty,

&hiéh maanereqé agsrrmm Bath oﬂh{o@é‘{heﬁf&ﬁ tﬁtﬁgr%pﬁ@élfdbj%@t frorh @5
ontra

examl e or

Eho e Pt iBE] Bicdire fo TposHapun hectopn Highaiaveturs, e
theinGo &8 pbsitidn BIlthe secohd diRaP8ied) 11657

PCT/ SG2007/ 000212 I n anot her enbodi ment of the
invention, the information on the shape of the
degrting & ond pmbbdiment dfdhd Inlvemtlodli, thet prametet setdurtHehe

%&%Bﬁs%sqnjlfgj'ragt‘onpcjncthg Smgg f?ﬁlrc} 5}Sltal 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
gr aphi cal object changes fromthe first digita
picture to the second digital picture. In this
enbodi nent, the information on the nunber of third

Owei2b0ab11pd7ct ures  which is to be displayed aédgdod6oiz
first digital picture and before the second 10

digital picture, and the information on the speed at
whi ch the shape of the graphical object changes from
tihanéthesémbodiment of the lhuénilohpthé rdforpetion dmdh@isﬁa%ie of the

PesbilooREia ¥ Sl pEERS 1y Biond SusiBlietre e,
E:: iasténerthir d«gﬂelcpjmnreefwumm@mﬁrabs mf@tnatueﬁ on ffig spBeti e
g o8 sHepEbr dhe Slabhizal chitdt Sngiced Mont 8 il il piidto

itheveemndrdjgltal‘mdpaaneter set further conprises
information on the speed at which the position of the
graphi cal object changes fromthe first digital

h thiziembedimehte thedoforrdatitingirt the npinbéuofethlrcialglm pidnirés

It
SHRSE TSR o i FURTEol GoBTET BP
fdigitat piefutsi, g ﬂ‘m lotounetldquibespeedwat vghiciothe shepeotthe
I
S obaRand i ettt HELAOING solclf el
Piciiresmanbe HS%fOrdﬁt@'ml@e thp gate afrchargs fawtbe lsuapegoft 0 one

Fé*HP:ﬂ:‘aF@ﬁ]Ectoés 6&]‘@&\/&3’ G}né'u wﬁéﬁ%@@é%ﬁ'&:&r Elglialfp}é'ﬁ}rﬁ r
nprises i nformtion on e canera

éf§°’f‘ﬁ'?$ frstAigital pighire fasthe Se@ﬂrﬁ’ digitabpistwie)ris displaged.on, t he

canmera angl e and the canera close up zoom ng effect

0 According. to another enbodi nent of the invention,

Thangiagr. imentiof fheripyration, dagrparagieteriset rther Gagmpriges
idmrdaﬁye bh gk qfeeg ra@ﬂ)moﬁahe PEitRIML S the\BrabRicAl dblt change?

35300 S Bl R B Sl S by
2009/ 011657 PCT/ SGZOO?/ 000212 As used herein, the term
Hna%%rérﬁ%dﬁrﬁérﬁ.r for tegarﬁag, iPthe %Sé‘éaa of p%gltlgfn c grgg}e cg‘fthea
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
object. 5 The termlayering also refers to the

segnent ati on of a group of graphical objects, where
each | ayer may have one or nore graphical objects. For
ewdbB11647N comput er graphics, layering is pyRéc@irlodo2z
used to bring a group 10 of graphical objects to the
front or send a group of graphical objects to the
back, for exanple. In this exanple, it is assuned that
nbaséd hertingtheutemofayednguefdrs & the lspgmestatien pipart aftao

| ayer 1. an r S
bheARasLL s S REERNEt, iR dserl shiBer ARy RELEpat
of thegraphicgl eljestcal obj ects to the front, the |ayers
woul d be ordered such that layer 1 is displayed before
| ayer 2. From the display point of view, the first

The tmaddyeging ;alaoo‘afers)tq the segramiemoftaogrbép gfngraplajgalof

th
QFE%%%&‘?%% @eﬂ%a%\ e@érge%rn gr o%fﬁ'"ce@%gjé aphl cal °
obj ect s mould be bl ocked by the first group of 20
BA7 BB, 7 B bl gl 58 B0 B £ Blup
of graphnoal opeststo ctm fromfjasserd a graupef SEapkical oljects 1,1be s
WSH! ?o %?a@?gefnetﬂﬁséi%ﬁglﬁo fls ééﬁﬁfedahétf’théjfn%f’{;r%ﬁﬁdf bef ore

int of view, the second

grambpabib@twm% tto laujeétasd @\@;ﬁ@ﬁ%d grgup ef grgpRigalabjectst
t,ﬂt‘?%tye,géoup of graphical objects. As such, the

VI ew of portions of the first group of graphl cal

obj ects woul d now be bl ocked by the second group of

@{) odPIH Grabr tBIUHRE tise firsf grbti@og@ﬁﬁﬁléal @bRUM tothefrém)theal

ectS|soaue Accor

alers o b S Te Buch st aves IS 2Pl PGV Er T o

'tﬁ%t/%;ﬂw pcﬂﬁt SFigw) Qh@ﬁklsﬂgrooﬁ of @eplgca;mbjemd applepstd be on
and/or re

[ ital pictur

$Bete e g dFous ofcmahical apigpts: A St s i Bt g s of
PheC$dtbRd groha of\GrapPiL OHjadis Wola DeBRked bY BR2firat groupiskd
her ei. n on refers gr aphi cal

sepripLopSis (PG e St o al B i sRhL TG e
by one or nore vectors. An exanpl e 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 nmay be an area in the
background scenery, such as a cloud or a hill, for
exanple. 5 According to one enbodi nent of the

i nvention, the paraneter set further conprises
informati on on the transparency of the graphica

ORWb96dbnilsst he first digital picture, the sgeOgEoor000212
digital picture and/or the third digital picture. 10

% s %e%’@@l‘i’é ERflrogib %fér% ®'3 g%@%@éﬁ(h{éah&b guappL 2

obj ect may sp oty Pand parency is
@wga within ﬁ;bo{c}eénslpfah @rﬁeﬂow bsn@rpﬁamrenw viestors) @¢) example of

tdgish Wﬁ@tdldltﬁﬁﬁlkfugéohg?/ bé QH %P?J i badi gl:ou% %ggrlleﬁé sych

According to one e the rnvéntion

|28 ZsHloustr ahill. for enaeples a 15 binary file. According to
one enbodi nent of the invention, the nmethod of
providing graphics data prOV|ded further conprises

AsEgingite ﬁ@e srdrdiment of the inventian, therkasameter gettfartharn one
eaiagﬂsamﬁromém (ﬂhhle %ﬁgpaemyw@ drhpRicA OBjeRt |H§hé‘ﬁ¥§f 0

1% at anot her_ enbodi ment t he paraneter set
lﬂ't?"rfé? “@oﬂﬁrqeé’P%d'ﬁﬁahm&& ang/gr ﬁw talcmd'slt@!@uc&uml le.

According to one enbodi nent of the invention, the
rOV|d|ng graphi cs data provi ded further

od of
ﬁ%‘?@@%"' Sitnihegrasgearensy afdie eraphinplabinet mey besgecified
wweﬁa@z@ <@bm®@téh s o) ‘ﬁilly&n@n&%ié‘rﬁgtr&r'?@pa?ér%ﬁ iDfodebe

one i ment
BFté?Res? H‘F&@H’ag%g?'?ﬁpﬁ‘?ﬂt?s%ﬁx@ﬂ%fﬁes of objects are.
stored |n a library file. According to one enbodi nent
{i . t hod of ro'di 3 raphi cs
AeedriBa TR HBrioBr ot rreBe. B IR heciror 065 81
b@emflle}ues on the at Ieast one data file in order to
reduce the size of the at |east one data file. 13 WO

2009/ 011657 PCT/ S&G2007/ 000212 According to one
Antrsdingrtmeneembodiment it ioventiohetheneetoat of providing ayi ng

g RS eétagﬁa\gd&{ ﬂﬁpgﬁ&rﬁdﬁgémfeg?&mafauﬁ%sda%é With#He9 @

uence
graphlcs data. In one embodlment 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
picture is followed by the at | east one third digita
picture which 5 is itself followd by the second
digital picture. In one enbodi nent, the nethod of
dwepboaygiiegy gr aphi cs data provided further cpopsd@®00212
di spl aying the arranged sequence of digital pictures.

A&ogﬂﬁifbeﬁdxeeém%uﬂégtof tﬁehﬁ\%éﬁ%ﬁ Qe Aetibicdt dipldyg

ovi ded 10 turther conprises receiving
graphics date @trovnedcfatther\ﬂ@nmdis@ YNGR seAusaemBt digitah

;?E&ﬁF%’Rﬁén‘e ﬂhgsarr;% & &J,quaﬁéé éfﬁjld?tfal picRiRrkY & & them&maﬂ n

I cture receiving a second set

e ﬂmndwlte'emtéf%ls iqllewed Py the ajdeastone Hird déwé! pietEs WRiEh cs
fltsé\ f&:llbWI it %M\eosfec%c%’igt'té? ﬁictdi‘QJ IR ‘btnﬁ enthod¥fert 2RO Rféthod

re to be ayed after the first

@rc@sm@umqwrepbrp%datwrm@rfuﬂ'?ﬁj CORPHRRS @ﬁ%ﬂ%ﬁm of the

LRk sQQuerddesr BRftanmdtelesset further conprises
Information on the path of novenent fromthe position

of the graphical object in the first digital picture

hoaﬁoh?er BR®bHINRIM, he Fathod fo?ﬂi%bré%g QphyRfids ddtd picbi@ed econd
Ital picture, 20 Accord one enhqdi nent of .the

fuﬁgemqmmlseﬁ FReejvingr trsbiet af %‘%P Y§FRE SRgF fPﬂ geometfical

é}lié?é{c%t&féi«cé of & bﬁﬁanwfryra,mfai aus,éae(m 1) fﬁlstsrﬁg]maEpsictereofand
Ila

O o SR ol P S RS TER R s
i £plurtity & grapHicaneiedty in the satorldedigital picture hd beldisplgyddal

ctu r tha first 25 digital picture follows the
ngeqtg%gflst(gﬁgal ¥'Y'8" digital picture. In one enbodinent,

#he hm=:t hod of di spl ayi Ing gr aphi cs data provided I

SPerdraLs ST BiaRntE @ el Do B a1 T

gqsmaﬂéeﬁ_lmfbenaﬂoem thoé pgt:armé mavemgnt fBON Yreapsisition ofiiea an d]c
| n . .

e L e S L

in the second digital picture.

According to one embodiment of the invention, the method of displaying
graphics data provided 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 prowded 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
101, Coding 103, Decoding 105 and Qutput 107, as
shown in Fig. 1. 5 As nentioned under the I nput
category 101, the graphics data may be input directly
| WoQoopesyput er, for exanple, by draw ng thecgsa@piriogsz
on a conputer terminal using a nouse or a stylus.

Nﬁeeats@sawg%hxrauhasra@ms b srgﬁyﬁd %rgb Ig%&&a

ont o conventi onal 10 r exa

r 6‘1‘% intg %‘éﬁﬁ%%'eéf'"amﬁloé c@o‘bﬂg @ﬁ%é?QCOdlAgt‘l@E aﬂWIQLttmlt
tvg, 86 SWWEm Fig. 4.hen scanned into a conputer using a
col or scanner, for exanple. In both cases, each
digital pi cture frame of the graphi cs dr awi ngs

Q&Hﬁéﬁﬁoﬁe@fundéﬁhe WpuP EatHB(Fr? 1 E‘i anb 'gFéi‘Jhﬁ:@ Ria&hay bﬁ?@gp er

step. whi ch be carried ‘undér 't I nput” c ory
fwfcmsmt%a C%e'&ﬁb w@xwmeleg%gw the igrankics o 4 eprepiter
demuﬁﬁlusmgfaM6@sééréuﬁa¥|U§1to layers. In this step, the
gr aphi cal object(s) each digital picture frame is
segnented 20 and then grouped into different |ayers.

PrerratveptRe @faphitls mat tfHJHrbtﬂwaTﬁBld?fb\Mn bAto o Méhﬂoﬁ"aﬁ
subsequent qE')r ocessi ng of the g hi cs,. such

FYHBg Material dpr e@%ﬁ% afrawinp £ARYas PG Rigcepf papget&f@d
iwhighp the gteplsits isither! Sdaihé®inid Qc&hﬁuteléslh@h @blor scépher, for
anoth r step which may be carried out under the Input

B6ry 101 is to 25 add color to each digital
p| cture frame of the graphics drawi ngs. This step may

rij by addi ng a suitable value.to the color
1EpaRbES B obaRic Gy o i Frsbied e olSistror
roagioompore graphidalphjedts.pi cture frane. This step wil | be
di scussed in nore detail in relation to Fig. 9 later.
30 As used herein, the term"key digital picture
Anather siepiwdich may be damjed abt yidet thednpitrcategonhidhs tes

TR DRl ) BBl A
thie step.1the SrapbEThl Q@G@?pﬁmmlawpcme trameiis $agmintede
taﬁﬂ men@wuﬂ@ﬁ’m@' dHedraht 1Berd. Hhe pLRRIEE of tHR G55 isiMaiflly to
facqltate subsequent processing of the graphics, such as animation, for
example. This step will be discussed in more detail in relation to Fig. 14 Iéter.

Yet another step which may be carried out under the Input catégory 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
frame(s) and sone paraneters). 5 Under the Coding
category 103, the first step nentioned in Fig.1 is to
vectorize and represent each key digital picture frane
oivotvenpesaphi cs drawings. In this step, a sebs@bordahe
vectors representing the graphical object(s) in a key

éh gtet %h%méﬁﬁu{hg t%rrn?rﬁ%n' Ly Qg’tgl Or?étgfe frarfeirblefs tro%blgal it

e note hat one’s ta vectors Is
pictoes franagl whish reaebek@ytaiagically) generatedeon the computer The

@S&&f&n%s{ RIS ARG s AR PbarBRieflS 11 @ key

p|c ure as a tors wll
be discussed in nore detail in relation to Figs. 3

6R rihé @hﬁﬁ%c J.lgleu eﬁe@sﬂst%geggnmmhwmﬂ iNskdo. 1

whi ¢ r|e Is to storethe
wdgrtze andfr@vrﬁ%&nt@ﬁcr( kay digjtal Q@tureframatoétheaafamlgg in a

@aﬁrﬁ'fglé ihithi§ step! Q%@t & dapd \Wé%[dfs Fédr@sénﬁné‘ﬁ%cqraﬁm@él e are

file structures and formats to wed. The
ohiee(sd inakeydigital aw@ure ifra@ef'wwwgtem Inithip gegard, di showld ben

ﬁ@é@ tHaEbRd Eet'o‘F dhal vakiorlis lgen&Btddl f8Bondked difihl pRtufe

| ater. The third step nmentioned in Fig.” | and which is
%P®i ed out in codi ng is to add other necessary
i nformati on into the binary file. The necessary
|nformat| c}@tde t he ﬁgth of novenent, r}
Hagmgthodo bqu‘j‘?ﬁe@F'"%F grRRhiedl ghiggtsina ey digitgdirdvrgame
ad a8at drlatapaictoroivilrBav@srited ialrisre et alation taFidd) 8
no%r-‘[gg digital picture franes or the inbetween
‘%/ the color and/or texture of an area or a

region in the di gital pi cture, canera paraneters (such

T S R
stotecttle vectosinfoimaticn (ontherdet ofdata hestershincekinanyile. Since a
GRS p r H AB TAR PR GG e
flastrugtures and dite fofmatawéll heedis@ussed & rgmeedemned ré¢latiordach
Kig¥. 89Untid-22 1ater.

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
only the corresponding set of data vectors. 5 On the
ot her hand, the non-key digital picture franmes are
generated based on the set(s) of data vectors and the
pwoasebhaes;set . For this reason, the size of pctd007/000212
graphics file generat ed may be relatively snmall,

B BRHAMA A RN B B R oI e

pictubeframé. 'RhB]efdreg ph dle gmaphlus displaysids, a k€ didital @ichirde

; S| er at ed
i ARl 8ol g PeRB o i
processing/conputing pomer reqU|renent at the device

HTHE o BPH SRR B dop PR AN ELre R edl B3R

i‘nven
thecsey(e} of dafa vag‘.mtra ane theqrasameter setpBordhie reasopctheaize of

_ i gital . .

FRIFSFIEI A BndaBa ol Sl copdlih s Sl S

tyneammb@s otrmdmieeyi otbgitabpi'pw)'e fraines isilarge whehicomparset to difie
Bervo?ﬁég‘?&nﬁltél ;“% the first key digital picture

rame an econ set of data vectors represents 20
the second key digital picture frane. The paraneter

Ags SiEYhotd) %é@ﬁau $ig¥ of ¢ ﬁé quth%s ruergéh;er%a 91% %8 dchevedt h

anenent for a grapni 0 Je ron1|t p05|t|on
atra easb of a higherrgeassingfsorpytirg povafeequirement adbedevipe i n

J\/H&eﬁﬁég ?hi@é%lnﬁédnsﬂéyéd”e frame. 25 In this

enbodi men the paraneter set does not include any
informati on on the path of novenent for a graphi cal

RQH%@&SS@B @BHief, $n 8 PRdférireernPodifentdf l’ch‘é mdérﬂ?oh atwo Jektrtur e
frane to its osition in the secaond di |ta ﬁ%cture

93tg ygctors aidrapArameter set arg SP"?rﬁ@dﬁ%&%S%ﬁ“eﬁ%@ gital nay
picturskamed wthegwpsplcmra\am?s (vhighinay bs efop&ifd_ﬂn;flé amn t heI

otono 0 ct,inthe first digita
GRebts BmBlind Oy HEtad e 081 B s vorErwRb R S ¢ a
firsiciteyrdipital piotere frama and tHecsaeand set of dtadieslons repf'esbhﬁ

r

thgrsggrée er se(ftl ag'?“g ge %%S?Fehc? %&%ﬂ?ﬁ%a "%‘ﬂ’e H@gd%ffor
@(a!mm dnfdmaetion g8 .the path bf 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 infoarmation 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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WD 2009/ 011657 PCT/ S&007/000212 this case, the first
set of data vectors represents the first key digital
picture frame. In this enbodinment, it is required
that the paraneter set includes sufficient
information related to the path of novenent for a
gwapkmwerabsiobj ect fromits position in the fPeBiG2007/000212
digital picture frame. This is because in the case 5
tmgecraﬁa 4hd ‘ﬁfs‘;[]’ gétt of Bﬁfaﬁeg{o ?ég‘:éggsl t &? gﬁ? S%’ { ﬁf’d?glogupﬁ 2 al
frspe do thlﬁemhedlmensut Isjregumr%d thpt thewagametansst indudesend

c{;@nt i ﬁbﬁlﬁ@?@l?‘te?gor fﬁé‘ﬁ%ﬂ?ﬁm%%@ﬁr%ﬁrgﬁﬁl@ﬁ Bhiaed
fmnts oastion in the frst digital gisture frameo dhisds becavse I’ﬂythQ 0ase

g

WAL dmulth&ﬁh S%Bv&'??rﬁ'& udeld (EQ:%Q a s% gﬂ i} Eﬁ‘]efFom

conpress t bl nar enerate

the esitier otthe @snhicall ogect imteffirst gigitat @ﬁturﬁefmm@)nﬁ@ eng
pdit-of khé/\ésutﬁ Bf mBBmMER e/ idt 8E detrmined WA f08hdrS T O

autonmatically generate'the non-key digital 15 picture
infosABlon.i . e. | the inbetween franmes) based on the sets
of data vectors -and the paraneter set in the graphics
file received. The _nethod of g:neratl ng the non-key

UPQ;‘?Fta?teRJméﬂm’@df"r‘ Kigd upden thg &aginacqatedony 10 waipl may

wteéartiéd bl ik @bdihg RMto fithel t@mprés BHeHinary file liRefténnd
step nentioned in Fig. | under the Decoding category

105 which may be carried out in decoding is the
lOlﬁHertﬁb’iDeﬁdcﬁrliy megwydhés/ tiseDffet stpp FrfiBbRIdsin iFRy. th@hich

RehBE Raed Pyt pHECaing B8 A ES R dbelali B Ry Witha
pictdief fraraés @.es ttmaajdb(fetlwaén Elallnesplpﬁsied althes setp opdatd ivdets Lsa
{
4%6ihe hfar™ee ot Inp afdbhie e eoflod IR inod Bt oshoRBRG
tmaylomkay digital ficture feantdsosilk be discusseddm nonee degad rhrieladion tde
I_qﬂ eds to change the canera paraneters, nanely,
e C a

nera close up zooning effect paraneter, for
exanple, in order to do this. 30 Under the CQutput

ﬁ%tﬂgﬁ&{ stjeg r‘hi%ﬁeé In"ssib. ?Eﬁ&r?ﬁ&bééﬁbﬁrﬁ éa?eg{:dhemé W

i n-ouft put user
mﬁldbfﬁ garied puhly deepdingis tb@@pﬂqmgéstep 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 Output 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
rate, and the graphics output format, for exanple.
The second step nentioned in Fig. | under the CQutput
category 107 which 5 may be carried out in output is
twe 2apbiesnal step to render the entire graphiws:2007000212
graphi cs ani mation) based on the graphics file

{Lﬁ:ﬁ %'a\fﬁedresglmlén tﬁQ d ﬂgl rPel&g&% fra Egﬁ%tfga&gé rla¥e %&h ‘iﬁé ng

ure non , and
gramucq)mnmnfn@atffer axmimpie soundtrack. 10 As a si de not e,
if layering is used, this second step al so
automatical ly reconbi nes t he graphi cal object or the
Theosgeond stgp apsritioned djiect undse ther Quiedt categasy A@f whichan

BRFbe BYRAEd 86ER ‘odidifle¥nd gbt%na@gg td Bhadf it Bhﬁe&?ﬂﬁcs
(cagragbicy anwtm) kasedwp thel grapbice ﬁlewe@eivem il hismtwngudes S
%ﬁorﬁ'[aﬁééﬁ &Hﬁ%ﬁtdkbgt Pﬁ ?9@ ffatn SE(BGW &5 dngtanakey), and

aya Fe grap on t e user”s deviceor
nucqpmrayngth@agndmuadtrmk the display screen of the
user's device, according to the user's preferences. As
a side remark, it can be seen that in this enbodi nent
A a side rotey Eayesng is ysedpthisgiegand step leg uéamalicalbhi nat i on

@bbrﬁb.awth@grsmém %bﬁcﬂfr tﬁ’e g@qy BN§aphicaldicisdeparited ur e

franes), for exanple hics artist only needs to
iferTee than W%Weré‘ccﬂr&*iﬂsyr'"@fa dighal pickre FpMS: ct ur e

frames and then let the conputer (wth the an
appl i cation program capabl e of performn

Thgtsird awg/@e'ﬁ'sge%m gy ””Wﬁ@m C%?gqrﬂéE’P WPER TN
@Jé@{r@d bGah ththﬁ‘l@% aittfer bb@uf ma@tenjm& r@ﬁd‘erk@}hthE _

i gi ict.ur i CS
Gpescble Gabyit e Rafe deors Heflen AErFgay e BBl pE e
disgay sdreqn oftthe esérfsadevicenadcoadimyiorthe user'sirefereriees,. 2
shows a fl ow di agram 200 describing in detail the

steps of generating graphics data and displ ayi ng
As apitecemddt & can besdémthpat io this embbdigient nf thefinvestion, lire

érBXRBtdr&d?:ce Ja% a%&%ﬂ%ﬂ Ml'ﬁér? cé?\%ssé?éjggc{uggg@&?dlgltal
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
generating (or providing) graphics data, and a second
sub-diagram 203 illustrating a nethod of displaying
graphics data. 5 In the nmethod of generating graphics
dwapostones i rst key digital picture frame agfsdde 00212
second key digital picture frame are generated,

[ [ @40 N
AR BRI B 10 Sl ALl
uﬂusturatlgg atmmtmd)@fmeca%mg éQrtpmm\mzag)u gyaphlm@atakand ajsegnondal

Yoty AR teRuhe R Ao ofie 47 Gl ure

franes are required in step 209, nore key digital

Piifc Moo BRer3fif EpARTHER, 6 1 Rk SRR PIRY.
am:t '@emecmmi Itely@gltabplnwreafrwegv ag grnesttegi \ectariged pachrihenar e
§t8%‘d' lI[It%clihé Braﬁﬁﬁ:? RiedR %tep& B6s BhE 9@?% BctVeRC fEHR rkgard! ep

3, where the essential 1nter ion parameters are
@mdh@ Broches efrvepterigation; each key %@k@ﬁftur% rame is
;éap&ré%haéglaogétg%%gﬁ,{eagﬁ formpart of the paraneter
set. nentioned earlier. In this regard, an exanple of
the essential interpolation paraneters nmay be the 20

nw@eétem{.néﬁ Biat mbr@ké;ld@fl@l blbﬂlv@ﬁamgs T r@qm@h@cbpamng
the path of npvepent n step 215

[
iR e GBI OB P28 G502 AREDEF S SRLStOfRg TP s
g,lagh@gm@qmsgtqumoceeds to step 217, where the
optional interpolation paraneters are added to the
graphics file. The optional 25 interpolation

pacaired (Ba’t@mﬁhabthét)ﬁdnnpw keyafigitahpiciuee framte aresretjuired in

SBRE0R16E prdEpand brogeed oledp B AERRNE RfisREr = *°

intdrpolatidnadarametees arertdded toathe grapdpiasrfibad Ti Tha essé¢ndial 215,

L SBSF AR BFRSAR S5 b PR R o

this regamdr o exareple ohthe askentiaintgupa!ationf parametensimey dattlze is

rocessi s to ste

| lh}ﬁaeraoféﬂr;?ﬂauit@ggret i ocee@%@' Johe a'téoe%é@th%tﬁa% 88hdverndie

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/ S&007/000212 If it is

determ ned that audi o data should not be incorporated
into the graphics file in step 219, the processing
then proceeds directly to step 223. 5 In step 223, the
graphics file may be further conpressed in order to

rweudeeo1ikdre si ze of the resultant out put grpe@iRdE807/000212
file. In this regard, it should be noted that step

223 is an optional step. Next, the conpressed graphics
file is output in step 225. 10 In the nethod of
it $spdetgrminedothaiehidicsdala showld notrbd incprparatdudnteahe gaphich -

% ARTR e bidBesiief Brocpod MR if 8885 2 sep
229, if it is determ ned that conpression had been
lﬂ%‘iet oﬂ?'}e q}edgﬂgbm%sﬁl%@a?rbgcfﬁﬁﬁ?r% gwgﬁ%gé@ (5’ 5}8?,1 t{a%d%cteur o
the alze tﬁﬂ'@ rebultapbowdpid geaghics fie. tlalhlspre@tatd é shbuldrm notes
ﬁgpﬁgﬁbé#%tﬂ%ﬁo@fﬁggr s’ic%? first and second set _of dat a

vec aphics file (in steps 231 and 233
respectively). 20 Following which, if it is determ ned

AP PO S 1 1

picture frames are reconstruct ed accordingly in step

mﬁe mlefho'dtof Hépg‘?lhﬁ gF%fﬂl. oAhE S sets

a vecto ap ICS |n ste
cﬂmm m e grerties ftlmuhlawé receiMed asAninpE rrkétypa ?é?t'ﬁl

ﬁ?stcaééaﬁﬁrefs&éamted P, RQS BeRhhBed it 86ABrds8ioA Had béa? .
where the essenti al i nter oIatlon paraneters whi ch

pesfosmeg deringsthp gracess Oig?é‘e[?é’ﬂamﬁ gepligsfilegre  read in

fromthe graphics file. 30 Next, if it is determ ned
hat there are_ optional |nter olatlon rameters in

't'% the firg Ky digita! IPQ“{'P i agp@gpdj fecqnﬁé‘egatq“e'r%lﬁ”re

frdth€ ApOkodnstiictpa frenethe ffitst ah@ sé@md setiof dat®veditve in the

[ Th?y)pr ocessing then

raphigs file .0 st 243,
%ﬁ@'@gse@g (ip éegﬁgy Shd %@% fespective
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.
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WD 2009/ 011657 PCT/ S&007/000212 If it is determ ned
that there are no nore optional interpolation
paraneters in the graphics file (in step 241), the
processi ng then proceeds directly to step 245. 5 1In
step 245, if it is determned that there are

adlpuswoned;s nmade by the user, for exanpl e, p¢he2007/000212
adj ust ment paraneters are read in step 247. The

B RERIPHIR LHERel 4558 ot o idonlin b,
the geapincstfitee(iustep 241nt]1efmocetssmmih@] pnoneeqﬂdmeeﬂxslorﬂgen hen
ceeds directly to step 249. In step 249, the

non-key digital picture frames are reconstructed
accordingly, and then inserted accordingly into a

?eg:eéz%és fHUE ?gﬁ@ﬁ?&’%ﬂr@}é‘&%ﬁuéﬂﬂgm'rﬁHd%ngﬂhé‘Béé’r”

ers. In ste term ned
fphaxammiextbe adjusimsinbparemetass araqnegd irnstep @47 nlhe precessing

tggﬁpmc%§dg{0|§ep%£ga graphi cs would be rendered with

aud In ste O herwi se, the graphics would be
rendered without audio in step 255. 20 Fol | owi ng

nglg ascébteMSec%aﬁy 565 thsmsf%eafﬂe 'n§ ahru%nnéht§ maax% tHé"UsSetrep

t, In step 2 It is determ ned
fgf@ﬁﬁﬁ‘@% th@ﬁ&@ﬁéﬂﬂ%&h\empzﬁp%eds dirgrdy teatep@48. 1 | e the
graphics rendered is then exported to a file in step

261. 25 In this regard, it is typically desirable that
Intsten 24% the 'EP’\anﬁycq'ﬂ‘iah@C'g'Feafﬁﬁr‘% E""5r ’@ﬁ@&t@ﬁtepé"@%ﬂ'@ﬂ% d,

ARMhER ifdeRy@ dcmﬁkglwr&&g Bloplef EéqUece @s deRriRied ) tef
di s I a [ ngqr%eﬂ% ics data again. Accordingly, the size

igfernal B ayback capable file is larger than
t he graphl cs file (fromwhich the graphics is

der ed 0 .Addi t the | f thi
NPRe B 25704 Helaimiar el there ® a:BlodElatid Aocfrtan iny
the gcarﬂmtssfu@ rtleedgrapﬁicswbsle eaahderes wWith @addiagin s'oep)?.sa‘)he

éﬁ"\en/vlse t"ne graphlcs wou dzb%or%{'\ ereg ?N?thg&-r gu%%zg Zép

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 éxported, 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
the smaller sized graphics file instead. Fig. 3 shows
a di agram 300 providing a structural overview of a key
digital 5 picture frame in the graphics file according

twoameeiadi nent of the invention. As showsct 2607800212
3, a key digital picture frame 301 corrpri ses graphi cal

PBUITY B ot 169 bRNRETE St el Ba iy e

aetmmtziwbesjto/\hraﬂsmm emalterisized lgmmmcsa‘%lmfeagr aphi cal 10
obj ects. Each graphical object nmay be a vector based
i mage 307 or a raster irmge 309. A graphical object,
fig. Stshows a dmramrﬁ'»Obmddimgmgteu@aral ovaayiewef akkepdigidaint ed

PlufpRey e ndica s Brafifla dh BhodulRERE, fOduon

field color 313. As a side note, an inage may be

ASHEN FFib! 88 Ryl AAFHCRRPRETE DT ChABALE drapaf O

ased re dvant age I sO OI ng
objaets wlnechshaxeb@f;roum@a@qogbm tosthe |r¢spectt\cedtamrﬁ Bﬁ@ Ii.ehe

%%'z?ﬂg%er loklis Q?soclé’ié r?eder‘?F&e é,@&élfﬂgn aX %69 tage

olng I's er i npr ar| y of
objectsmage, as |IIustrat ed in Fig. 4. Fi g. 4 shows a
conpari son between an i nmage of a non-vectorized stroke
401 and an image of a vectorized stroke 403. 25 As a
Epefeorapfiaaliobiqot rr@bf@maoves@r Rastesimagg 307 198 airasigeiagh own

3@9 ’ﬂ Grapficalbbjeet, v@ﬁ&ﬂs Q%&bf béaéédhbhaaé 3b17 Wﬁ§y p&rom Fig.

can be seen that the col or near dge of the
FRE’F\QS\%'@PCW a3l dopst gpe %fttF'%f&'a'OW@Q o ‘%"?B”tb"l?ﬁ’ﬁf' H"%?Rj 3 plgrke

8o & Mimitieestepe @@ or & fieRIBRA 318Ut these effects are
not seen on the vectorized stroke 403; instead, it can

be seen that the edge of the vectorized stroke 403 is

Astlsiie n?dt@,Qirl‘Imaaa n\&) b%%ﬁ{/él-ﬂeliﬁ‘ﬁin B@étéfi%@ﬁé‘ééﬂ@@&iﬁ a
cl ar

yeﬁ:gcgga% I'eﬁ)ée§ @"?)? van age f(br sohgomg IS that%he size 0

the graphics file, contalnlng the image, 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 inmage froma raster representation to a
vector based representation. 5 Fig. 5 shows a

conmpari son of three vector based representations. The
first vector based representation, the Bezier curve,
501, is a wdely used conventional vector based
representst i on. 10 The second vect or based pcT/8G2007/000212
representation, the disk B-spline curve (DBSC), 503,

5185 B BB B R B 5 Bl TS
cprwettiag td imegbifioint g rastes pepresdritationrto arveptoe besad ng
'%ét)%%ﬁét {th uneven width, and in its ability to

reésent strokes wth texture as well [1]. 15 The
third vector based represent ation, the DBSC with

6L 8o PP poh oy AU I5d B rapben gy 0n 1

represent ation, a stroke nay be represented by at

t %For%g?gd)%y%en&'u&? ltﬁe BYALC&A, %‘gg ‘r’]\i'gtamcr{rﬂelg 'ﬁ@eci1

troke 1tse control crrcle 1s
Weﬂﬁ@ﬁl wctarbgsecbrepresienfagen.cent er) poi nt (which may
be represented in as a position coordinate on an XY
axis in a 2-dinensional image or on an X-Y-Z axis in
Bhegsefiong Hesterkaser ierjeyeniationathe Aifk Rrspimesivg (RBSC),
agﬁ id déwo%d as &R laftbrnatiRAb UhEBEAEYCUIRS) B0k SBhd BBSC

ition of a color paraneter to the exrstlng 25

ieRFassBlaler Was foupg te P@éfld&gfeaf?'rﬂ@xm"% egpegidlydn cur ve
r(e@%%@htmgsst@ﬁfeé Wﬂﬁl uAdven(vidlith! andFin¥k. abilly: fo(rBpresent stoRés

is the co poi nt and r; is the control radius.

‘A(@?QIT L{S‘ﬁﬁﬂ"’?mu Pl r: > 30is adisk in the plane
defined as (P;c) {xeR2IIch<rcER2rERT 24

¥R a5 a8 SaepaSpessotor, BABEEG wih Kol (& 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))= 2N, (X Pism)
=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) = {xeRZHx—c]S r.ceR%,r eR*}
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i=DIn =1 (N.,(t)P;Nt.,(t)r,) =an+t+ _ (N1,,(t)P;
~~L~(Nl.a(t)ry), =0 i=0 a disk B-spline curve (DBSC)
may be viewed as two parts. 5 The first part is the

center curve, given as n c(t)_ N, ,P(t)P,., i=0 which
Is a B-spline curve. The second part is the radius

fwoebdeNes79i ven as n 10 r(t) N, p (t)r;, pc@sc@osob12
is a B-spline scalar function. Fig. 6 shows the

%iggéesentation of a stroke in the graphics file format
ccording to an enbodi nent of the invention. 15 As

shown in Fig. 6, r be represented by a
col or paraneter, Q))aiﬁgt;&m%’irﬁt position paraneter
and a radius paraneter. This is in accordance wth

the DBSC representdt{mn(w), Gphor, described earlier
inrelation to Fi 925.’}’20 Fi'g. 7 shows the

representation of aaprj mti h in the graphics
file format accof@%@’&@%f@i@@ﬁ&ent of the

i nvention. As nenti®ned in Felation to Fig. 3, a

g disj Breplihe ojve (DBBE)MbY be viewed@stted pptis. at | east one
of the following or a conbination thereof: a stroke, a
primtive 25 shape or a field color. A description on
Theefirspards #het centaycunk, given aske has

)=, (0P,

which is a B-spline curve.

The second part is the radius function, given as
r(t) = ZNi,p (t)rl ’
i=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 earlier 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 description on the representation of a stroke has
been given eatrlier, in relation to Fig. 6. Here, a description on the
representation of a primitive shape is given, as follows.
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been given earlier, in relation to Fig. 6. Here, a
description on the representation of a primtive
shape is given, as follows. 25 WO 2009/011657
PCT/ S&G007/ 000212 As shown in Fig. 7, a primtive
shape may be represented by a shape type, a color
pwoasmebass7and a set of shape dependent dat apcEsnploany?
representations of several known primtive shapes,
such as a circle, a 5 rectangle and a pol ygon, for
exanple, wll be discussed in relation to Fig. S.
AS showsd is Fiong . 8pemiivaishapemey bemepreseried by aghape ype a a
I pe in the
O B e ) e R e B hent | of
represemationsi afseveral knews ipsmitiviershepes. SUek as @ ghiele: f Fi g.
irGl $ mon
‘el 8 <ol 1 BRNTS ML BE gitu e it Tl o0
set of shape dependent data for the case of a C|rcle

Flgré Qﬁoﬁseéﬁe%{)plﬂ'? $é&ré§&ht£%h§ 112 @frcléréjrectdhglef i dJﬁongon

anet er shown in the second table of F|%
A er@nang pleanedy theorpaiprelie e ggeaiding dpn pRgRodiment of
Iq a wdth paraneter and a hei ght paraneter.
n thi s regard the set of shape dependent data for
the case of a rectangle is a position paraneter, a

At(!hgﬁﬂmﬁgraétrm%ﬁhbe;w Fiy. l8ch @h&leWy&IﬁEﬂeﬁfeseﬁi@dA? addedten in
e I r able O
pabfiob erATRISTR LA rsRaraThep O IS ARk et 5 of sfiagea

dpehiérttiaRefontietcate b4 ciede [ the catteppoditivn palmhgtgoand In

%hl s.re ard the set of shape dependent data for the
g LAy Pefam lﬁygon i s a nunber of points paraneter,
and a position paranmeter for each 25 point of the

ol he repr t f
BOPYATIR the SecgP JATE G 713 TRICRREM Ry B8 itredénlcliye
positioni paearhetef, atwidthipavaméetenand a height parameter. In this regard,
the set of shape 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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30 As nentioned in relation to Fig. 3, a graphical
obj ect nmay be represented by at |east one of the
foll owing or a conbination thereof: a stroke, a
primtive shape or a field color. A description on
the representation of a stroke and a 26 WO

2002009657 PCT/ SG2007/ 000212 primitive shaperdidsoReBnR
given earlier, inrelationto Figs. 6 and 7. Here, a

description on the representati.on. of. a fiel olor is
oite oS PR bent Svag BARRGR BlateR s Figh. bafa &) ot or
¢n¢tbnroe.r1hemésun\téwn af pfieldicolon igiveryak édllows. and a
col or paraneter. In this regard, the position
paraneter refers to the coordinates of a point in the
Al shdwal in ;Fi:g.ts,l aeﬁefdrm,mayrbé fep@sented bypasaiteh (paranmére rs
oth col or the said ont As a side t he
i BdfiPiPnefir 4o Hs 3300 B disiichbelrieibCrefR B ey
dmrdlmtes of 4 pointir dmgpdigital picturaframe| and thescotoe pamsetdéred by
r.een RGBA), for exanple), a gradient
oo b 5 2ol 8 SRl By,

or o 10 shows an exanple of an
enbodi nent of the invention, V\,herei n a set of data

X&&E‘&E%o e Fﬁéf’r%grez@%%tah&?&qrﬁe 8{;10.2@ Fr%{é??n W%e%&ﬁy of

raphi ca
fprrhwmrrexamie,, aifiat algy. (aaﬁap(@)entadrw reédfanedreblpablphaf

(W omits position in
e rir Q{m@eﬂ ép%Ha 6?'8 g'lré LL%E 1001 to its
position in the second key digital picture frane 1003

h§| t dérf( %T% of et et cﬁf?m hild tﬁé“iﬁvé}ﬂﬁhtdvﬁ’é?ﬁiﬂ

Qfé’@tfh‘@ﬁ"for%fs ltsﬁé aglad'pﬁﬁr@élf nlﬂﬁiffhé'ﬂg thespath Qﬁ@l@tﬁm?ﬂt@ﬁﬁﬁ a
Maphitdidbjett now passes through the position of the
sal d graphlcal object in the third key digital picture
frame. As a result, the path of novenent of the

16 158 MuStPdtiod InaRG. ﬁma  dfidéfaulbSath 3P maleMESt o*@%@apiﬁ%‘al

T ORI, @?@Fé?ﬁﬁhshﬁ ) OB R0 1§ S Pasiiahy, o

i € sHcBnd Rey Sigitdl pictre framePItiosad a ebrhight linerobbe third
key digital picture frane is also represented by a set

of data vectors.
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 10009.

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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30 Accordingly, as shown in this illustration, the
pat h of novenent of the graphical object is nodified
by a set of data vectors (representing the graphical
object in the third key picture frame). 27 WD

2009/ 011657 PCT/ S&2007/ 000212 As a side note, the set

‘oWwodedaiéect ors representing the graphical ebj/ecihozion212

the third key digital picture frame nay be stored in
r 5 A I

ASE BRI U o1 ol VebBRpreRBhticthe apachidi oot eS

third |key digial paﬁwrecirfarrceamay be stosedsinithe peramneler set meatinneds
ying the path of novenment of the graphi cal

objéect. Fig. 11 (a) shows a series of digital picture

frames (labeled from1101 to 10 1111), wherein

ei;,cfglﬂ Showd Q?df‘ﬁ%r ﬁ'ﬁfﬁé 8?‘&19 ém 3&191%n?6ﬂh% M@nlﬁfnewh@éhn a

and |g|ta picture frames are
g@r@é dataevdciaris kegd as amesans of medifying the) patihefymoyereent ahe
il ot tal picture frames (1101-1111)
superi rrposed on each other, thus showi ng the

"ani mati on" of the novenent 15 of the ball. Using the
?@“?1 (9%%\995%)49@& diél?éii picﬂlré; frimed @abél@d tBins1102%8, the
I'rst Key digit piCture frane is t he second

ke )dwfgqrela|dlqﬂﬁbmetnuee framee 114, mqaramm p 1t #e 'ﬁeM fiegeRey

Hh@inethad digittl SictliFerm@inéSarb 16 gertfiatel oh ey Framicbe
enbodi ment 1llustrated in Fig. 10, it should be noted

that in this enbodi nent, the default_val ue for the
PRY. h1¢6) dmewgméar@é s cﬂla jh) pﬁ@thre &t 101 amiit s

osi tion nth e [ |ctur, rane to
Sesrinegred i p e et} 8 bepraverent | ©
af the ball.strai ght I|ne. 25 By the addltl on of the third
key digital picture frame 1106, the path of novenent
of the graphical object now passes through the

peipg theosand tethimokgl cis uged friFigal0, dbfhictasentrilfiestiday r d
SN AN Fan iE Y6 the 20BnEE8F aighS BetlifeStirhe 1s'1§1 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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pat h of novenent of the graphical object appears to be
an arc 1113, as 30 shown in Fig. 11 (b). Accordingly,
simlar to the illustration of Fig. 10, the path of
novenment of the graphical object is nodified by a set
of data vectors (representing the graphical object in
twe 200boriek7key picture franme). 28 WO 2009/ 01@Em62007/000212
PCT/ SG2007/ 000212 Fig. 12 shows the result of a
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t ar ne roma rast-er n ~ani
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@vrm Fﬁﬂyﬂ the graphical object in the first key
igital picture frane 1201 may obtained by converting
a raster image to a vector based imge. Next, parts
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%ammﬁ)hT entire éonweﬁted géanhlqaéabjﬁdnﬁ part otthe frst bey digital

ViSO amER¥0 R and %reegabeaata%cmegéf%%dfor '&?&n@ﬂ Kyt al
picture frame 1203, and then stored in the graphics

‘#'Q'Faé pictuse ftame 120 apehstoeashia agraphigsdii@t er s, i ncl udi ng
the path of novenent, may be defined and added into

t he hics file, asthe paranmeter set. Durin
'ﬁrao%'%ﬁ regnnes ARt Pﬁﬁata rY&Cter%'BP)ﬁW H@“Qfﬁ@d dordpe ﬁ%%O“dt he

kepyQiigianpikeve frathg 1bed, pidakel Stofddanefe grapnigemer at ed. The
two non-key digital picture frames 20 are | abeled

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

AfeerrwHiah, Eé\garalbaratriiaérsomiCMdmrthé path of novemedt; Aiahibeal
t he, hands and f eet,

etnesi gl e BRRE stapbite R AR Bamrmtte” PR enrent ed
usi ng the groupi ng of portlons of t he graphi cal obJect
e tng PRREE & SASHRR sl YR oPibmics e T BB e o
dlmtairplcwrej&araes arergenerated. d'mettwo [ﬁog kesmlglt_alsmaum!fm@
4r€ Wefed H £betchbe°1 Q’@g&% ORMa207 g%l%aﬁ er imge is first

converte Mo A base However, this
may not be al ways the case, as shovvn in

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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30 the enbodi ment which wll be discussed
subsequently. 29 WD 2009/ 011657 PCT/ SG007/ 000212 In
anot her enbodi nent, only parts of the raster image are
"converted" into vector data, or "vectorized". In nore
detail, only the outline of a graphical object may be
cwovewhedssi nto vector data. 5 For exanple, pOBsc877000212
morn by the person in Fig. 12 is used for the purpose

h , ' h
B Brpha SpbgihE fin Bins &Y 8 rad8hiaobArd ofysit nto ' e
v@atoadamholt ‘wetthrized!.He rnqmeda‘mix @nythessitiineiof agramicat hi r t

C{bl%m g)ﬁlgr@hseﬂettdn@o%l:ﬁ‘:d 1%“3 ) may be considered as

or ma n or i nformati on, which are
non-vector data. It should be not ed t hat the exanpl e
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ics fi 15 Furt her,
emmpla mokpraefaﬁmayr@ @ﬁ@h’eéﬁﬂ alexiyea lﬂfoﬂﬂai'ﬁﬂ/@r?@lﬁf of

|ﬁiﬁﬁg3ﬁcﬁp%féﬁlare AGH- @é‘étor dﬁa’( lp&no@ﬁif Bé"ﬁ‘cﬁe@tﬁaﬁ ﬂ\% é*ﬁ\%’bleand

equent stored 1n the graphics file, | owi ng
dmr:etrﬁd ia diis Hllgstfai@n mayc@%beﬁpml@ﬁde Pth@ggr@ﬁblcah @éﬁ%%/'inng
gigergraphics 20 file, the internediate digital
picture franmes 1205 and 1207 may then be generated
according to the enbodi nents of the present invention.

Edcgrdlﬂgﬁy sn@v&t@aa%mbtﬂep(noa%amym ébtﬁiha@ hbmahe

ject. acco
5 il PGt 0k i 130P% D S b g
F%rgiéﬁ aha%naryirdnhaeees@@n es ma/patﬂ bEmbeémemtaif tl"reegrépladﬁ
ar e n non |
dtictetay PAUEINsH Bdad tren e o aehesLette ) Tie oty
fage generated. 30 Simlar to the exanple shown in F| g.
12, it can be seen that sonme portions of the

graphi cal object are "noved" differently from other
Faiotvirgnehic, dutieg 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 to 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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graphi cal object, for exanple, the hands, the feet,
and the head. As nentioned earlier, this feature may
be i nmpl emented using the groupi ng of 30 WD 2009/ 011657
PCT/ S&G2007/ 000212 portions of the graphical object as
separate groups, using |layering, for exanple. The

iweh@oBAtati on of this feature will be di sCausSRI0dM00212
detail in relationto Fig. 14. 5 Fig. 14 shovvs an
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exaiviplal Theimplemehiatior ofithis featdreawill bé discessed én dethibin

igital_.piciture franmes (key digital picture frame 1
rglg tgrrdgk@{I digital picture frane 2 1403) and 3
generat ed non-key 10 digital picture franmes (I abel ed

i o EE B ol e St Bhtecl B Eleig”

agcm'dmgdo antembodiniént pEthe inveptiors. The ri ght side |inbs

(hand and leg) are grouped into layer 1, the head in
| ayer 2, the body in layer 3, and the left side Iinbs
no tresitlustradioh ethre a¥6 2ey digitelpietdre fraroed (kgedigital picturean be

ﬂgegm{l;tg\t aﬁ%ﬁeﬁ&;&l B'ceacﬁgrlqg @21 4032a|tcnjﬂ‘$ PQﬁérEtteﬂf Ph %@y

dlghtelsmcture iuame&i (Vhkejest @Sp%lvsmewﬁ 40%, 1407 and 140 r at i on,
by so doing, layering nay al so be used as a neans of
ani mat i ngf a conpl ex 20 graphical object or aninmating a

ly eaghdigital pistijre dramse party o the Jephisrkgbier eregraupeddston
&m&&t%?s T'h@cr%ﬁfjﬁae ﬁrﬁbé)ma And n.{?%ké ?rbhﬁecﬁﬂtd”@)‘/érqn

€ areas are norrra % romyview, ar

tae bead iatexes @, thedodysviayerts, end thedett sidedimbsiaand ang leg)

#dgiduped#td Yayet 4. shoul d be noted that the step of
refrovi ng areas which are 25 normally hidden from view

may be perfornmed automatically. Fig. 15 shows an
1%133 SeepithatiiRe sétheﬁ hfovermenter fhgipag df kre g?raplﬂc&tbbjrecﬁﬁt

hjﬂ'}‘ﬁb'& rr?artltlglf%rr]q ng H\gfrgﬁ%)rql Cal bl q%ﬁvtn i |s |ﬁus‘¥ra?gnt °

yléotﬂbiﬁgatayeﬂﬁg siagafsoibe Used as h&neddseufenmaemg alopmplex key
SR B O en g PR e
are non-key, and hence, are all generated. As such, in
ASE Qlde 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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illustration of Figs. 15 (a), 15 (b) and 15 (c), there
are only. 3 non-key digital 31 WO 2009/011657

PCT/ S&007/ 000212 picture frames generated. The
generated non-key digital picture frames are arranged
accordingly in a sequence between the first key

owghéodbnigsrcture franme 1501 and the second keysdlo@loboalz
picture frane 1503. 5 Fig. 15 (a) shows the sequence
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value for the speed of shape changi ng paraneter of

imibisdiusisation it cgpjbeseen that the changes igthe giaghical abiechffome
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one. di |ta3 icture frame to another (in the sequence

P@andsPP3) geegradyaf pd logkg nalialy are gradual, and | ook

natural. However, the change in the graphical object

ro igital picture fr 515 tp digital picture
Flaas (sie 7 Soqtafd GGl Peses Famed wiomb sk key
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&ir thel spebd of steapgashanging garametdraf thil graphicalmibisctir e
frames. Accordingly, the shape difference between the

non-key digital picture franme imedi ately before the
kdbisiiltiisikationd it gan bk spen that thefohangey if 31 yraphidaltdibgecBiom

=k ) ‘ ; \ e
SEFRAERI 1A LSl A A SR 1
ard (s aengradvl, ant] lacle natutdl.diavevepithe changkimthegraphicahe
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 fo 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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sequence. 32 WO 2009/011657 PCT/ S&007/000212 Fig. 15

“(c) shows the sequence of digital picture franes,

wherein the non-key digital pictures frames are

generated using the default value for the speed of

shape changi ng paraneter of the graphical object, but
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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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30 each illustration of Figs. 16 (a) and 16 (b), there
are only 3 non-key digital picture frames generated.
Addi tionally, the generated non-key digital picture
frames are arranged accordingly in a sequence between
the first key digital picture frame 1601 and the
swesdoteeys digital picture frame 1603. 33 VrT1/5G62007/000212
2009/ 011657 PCT/ S&2007/ 000212 Fig. 16 (a) shows the
sequence of digital picture frames, wherein the
non-key digital pictures franes are generated using
Fig\e164@) shdvis halsegudnee of hgntaaﬂanretfmesowheﬂem the mentkiepn
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%\%ltal picture frame to another (in the sequence from
MeMeM 605, 1607, 1609 and 1603) is fixed (al ways
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graphi cal object from one digital picture frame to
another (in the sequence from 1601, 1611, 1613, 1615
Figd 6.0 shows thecrguenee qf siditabiicty faraes, Wharain thetnoarkeyy s
c{?@al Efcﬂﬂeszpatﬁgé’\@r'égj%géﬁ?ezfﬁélﬁ& Gégit%dvamé ﬁP&b%rarﬁéte& n
anib

ase using th ef au hows yet
e lirectiopanasinaeter ofithe gephiset abieft aiﬁﬁ'&l“ﬂ%/P?FQ he
ser set on the animation of a graphical object,
according to an enbodi nent of the invention. 25 In
the illustration shown in Fig. 17, there are only two

||ﬁ$|¥s ﬂ!ugﬂrét%'n ﬁ’b@ﬂti 513 §<|aerf thathe ,dtlrﬁﬂidi\gbfﬁ@gﬂapheél%@je@ﬁrdﬁ01
and respective e ot her

R ickre BRmedy ndther e sausneedo 18t 1B £r¥15he
A8t 1Bd3)Nows the path of movement (and not always pointing

towards the northeastern direction, as in the case using the default 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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key digital picture franes are arranged accordingly in
a sequence between 30 the first key digital picture
frame 1701 and the second key digital picture frame
1703 (and are | abel ed respectively as 1705, 1707 and
1709 respectively). 34 WO 2009/ 011657

Rvd 208164/ 000212 In this illustration, it gaisd3fIRaen
that the color of the graphi cal object from one

o B, i be 3 s Mg S by el BHG  of ey

digittnhpa:tmrarfﬂaere toanothet (in thel segherme foome 160°Hi1605 elfeﬂ)ép’tedgs

r
T8 HertiSd Bibclfy B Plogflor hOGr RN BoeoPhET: e
effewtsl ae:h@ﬁ/ed by ueing ¢t eolarfof ﬂw@rfaylmc@ objeet parameterer set
. tion of a graphical object, according to

g%céﬁg géug'ﬁt of the invention. 10 In this
illustration, the graphical object is a |ight source.
f@g h?l %ﬁ% ée? ?\.ggwgg arna;l.ru%é gﬂ{ge?ﬁ%@%m‘ ht%dl?ﬁ{ﬁ {1 pa'i'gfﬁet?r set
emthelanimatian aflaegraighicat nbject amrd_lag)ng an 80bodim8oif te809
iﬂ{;%m%ﬁOB) are different. Such lighting effects nmay be
achieved by using the lighting effects 15 paraneter
descri bed earli er Fig. 19 shows an overview of the
Fn%%‘ﬁﬁn@ﬂéﬂld e & meéibe,egggg light édﬂuf??eg pﬁl@hbﬁ%mc&w‘&

format accord a o an ‘e [ e | nvention
bt peLHEe !?rf@@lv"é@a he lighting peqty Fempieatigitapisiuraiieme taiat a

érFHtﬁbrt(ii‘lQhél &&ﬁlﬂén@é frol 1801] Pe0BRY 807 180D LRNAB0O3)RréICE
rmation is stored at the end of a typl cal

¢ Ff r@ﬂ# wﬁilght'w@eptﬁmyrpa 3chievet by aing She lighting alferts
FRR6ink@h ddedribel ®afifepr ed at the end of the graphics
file as shown in Fig. 19. 25 As al so nenti oned
earlier, there are two nethods of incorporating audio
Figt ®9 shawwan beergea o thesrepickentafldreoffdudivt dat@inthél giaphice

el SRty R e PurdoBianhd ventBe Stk Th | ©

relation to Figs. 20 and 21.

As mentioned earlier, the incorporating of audio data 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 to the audio data is stored on the
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30 The second nmethod is to store the audio data in an
audio library, for exanple, and to store an index to
the audio data in the graphics file. The audi o data
may then be accessed using the index stored in the
graphics file. As such, in this second nethod, since

owbyoedolfici7ndex to the audio data is stored porddreoraboziz
WO 2009/ 011657 PCT/ S&007/ 000212 graphics file (and

Pnits e Rl oy 88 Audi A ke § i HerbRi POicie RESRRB o
graplrﬁeer fild \I\?’(lb a smalli‘er gletsmtasimod]pa:emoéhaﬁpl methpdj for se ::] o} {1 g
L O S

Rigo22 data in the graphics file format according to
an enbodi ment of the invention. In this illustration,
the audio data is grouped according to audi o channel s.
Rig. Zashoveal metholdaofmepreskating audib ddtssindine guaghios e dormett

%:cl‘ij:lggltlﬁgﬂoearn r{w@dn Bndti m?ﬁ!rﬁﬁgpar ameter and audio

data |s regar e Audi o Channel
Identifier (ID) is used to refer to a specific audio

m%g ﬂfﬁktrat eth%aé@fosdﬁg sogﬁs@aa% {ceo,%mg@aﬁ.a.o' drbRkdIEL i on
Eanhrauslisorhdinng! datelinslugdraian é!Jd'OFQhﬁﬂﬁélrlde'ﬁtﬁlér (ID), adata
fé’ﬁa%éﬁn% dg?tahe%ue.ta dip§qaydi o clip data will be

discussed in nore detarl in relation to Fig. 21. 20
Fig. 21 shows a nethod of representing audio clip data

' f f gl Qé@ﬂ) feferdd i
1Y 5l AR GOl B Thir QOREIALAS fraoe pect

il
augigchanaeb The dgtasizerarampien santains mﬁ‘amz?ﬂen iop theseirg Paller

Addi elipsditrildbr@spdidinghud ginaget er, an Audi o Starting
Ti me paraneter, an Audi o 25 Ending Tine paraneter,

audio clip data and an optional Audio Effect data. In
Flrirfer, thg eeptlesdnietioAlod the fdaivnaipldataiwil thief disous¢ddin nide used

o refer.to pecific audio clip. The Audio Cip
i‘?‘%‘Lmﬁs'P%\%Pz‘r c%ﬁt ains information on the size of
the audio clip data. The Audio Starting Time and Audio
I-Endb‘F ghows 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 Identifier (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 Audic Channel Identifier (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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30 parameters are used to indicate the respective
start and end tinmes of playing the audio clip. 36 WD
2009/ 011657 PCT/ S&2007/ 000212 The optional Audio

Ef fect data includes an Audio Effect ldentifier (ID)
and a correspondi ng set of Audio Effect paraneters.

RwvB20088118430Ws t he representati on of an i ndege 2803000212
audi o data Iibrary in the 5 graphics file format

cord n nt of .t i.nventian.

P ShiarnE o BletBBR0 AT fRabdl BrReTuuPE: dRtensa o
cartespomdingd) setaf AptioEffect pdremetarslg an i ndex to an audio
clip stored in an audio library, using the
representation of the audio clip data in Fig. 21, the
Figd 22 shawd the reprdsentatidrpofr@ayindek(o be audiprdatelitirany imthe

GBS B bt abFrehh B Brbhtebl @ ghf L h0k e
an Audio Library ldentifier (1D) anﬂ an Audio C i_|?_

I Type
ARty kthe SefrimBibol SPedrPaRlie pha datiih s wihnd
file iuping ehdndexdo o audiosdip stoded in anteeidigr ldgpdny cgsiig the or i n

g e%%ﬂfagorg b\qlf)@ Ylglo cﬂ% dggqn %?g‘ia"\ﬂé rhc{gaaefo ﬁ%édé J:IiRQnaay

Farre rn-an
hempaesgntedastahbwenn FidoR2i s used as the reference to
the specific audio Ilibrary. The Audio Cip Identifier
(ID) is then used as the reference to the 20 specific

tadbis diusiration, thedodaxte the awdio clifcineludesan dudio Slip Type
é&%h@i’ér h A\SB(&‘E eanérgfd)%ndtah%gﬁozél rﬁdeh?% gE?FPH' ¢

es nm uce usi n he enb
thissegerdothe AG@'%@'%TYRM@T ampeter is usgd tq indicate whatker the

AP Biptrefdrieldas jOfnehat f1d QH%H?& filé BEinSMRRRAI M. of the

present 1 nvention are suitable for transm ssions
across bandwidth limted channels, for exanple.

IS6raPe B496 wiidtthe apial dlip réfb@sd N6 aioi’&ﬂlnléﬁl didid eary, the

B0 BB enfher 25 e P petorenge o e spRicailo | ne
IibRarly ) THeRIio Clip Iduktifier (1B)S$entuged be e l’ﬁﬁer@’fo’eﬂb ks, 37
specific audio clip.

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 fiexibility in setting up the

environment of how he wishes to view the graphics.
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WD 2009/ 011657 PCT/ S&007/ 000212 While the invention
has been particularly shown and described with
reference to specific enbodinents, it should be
understood by those skilled in the art that various
changes in formand detail may be nmade therein w thout
owopasobhigs7f romthe spirit and scope of the pawvgRbi7Om212
as defined by the 5 appended clainms. The scope of the

Wﬂfg’%ﬂ% iir%ﬁhéh ﬁ%‘%eh@%h&ﬁbw sh%{\ﬁﬁ BRd ﬁ@&‘?ﬁl@&’ &ih %fé:l

e meaning a
to apepific eJﬁdelmentaJ ibstoplddte underetbed hsgtrm@ slslll@rléfﬂaﬁ art

U B o

depading froﬁﬁhmsslnt andsapphof thekiovartipn as datingd mrthan d

dﬁg&ﬂ@%‘o@&n’@‘ The Ro?lé o@fh%qm&l? iofrid t‘ﬁ@s mch’:%%ecgﬁ(h@gs of

al enc pain, June

appondeidaisT ard il Standss \Wugpeome m_twmuﬂ? waning §nd rageed
dfequ |\E'}al$ncr:‘y°bf'{ﬁé Biafh<dre mé?afopé mgeraeaﬁmb& SmBalcad.

coﬁpr|3| . generating a first set of data vectors
specifying geonetrical characteristics of a graphica
IR Bli€GbcurRer, the ictbwitbPublatiBh & el generating a second
set data vectors specifying geonetrica
characteristics of the graphical -object in a second

gj a5kak, HPECEH S ArfstRBrudibtrdks Repierantafidreand Asimiatiors t
gwttﬁbléw A CaaBe PAddeldings BAAGEEA00S, \léndid) Hpainsi Ng
I nf ghkddoyn speci fying internediate geonetrlcal ,
characteristics of the graphical object based on the
geonetrical characteristics of the graphical object in
the first digital picture and based on the
geonetrical characteristics of the graphical object in
the 15 second digital picture, wherein the

i nternedi ate geonetrica
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characteristics are geonetrical characteristics of the
graphical object in at Ileast one third digital
picture which is to be displayed after the first
digital picture and before the second digital

pi cture, and generating at |east one data file

CWBRbopieg the first set of data vectors, Rérdd¥607/000212
second set of data vectors and the paraneter set. 2.

%-Ehﬁ thod of claim1l1, further conprising generating a
set of data vectors specifying geonetrical
characteristics of a plurality of graphical objects in

w}l%tfsiéaéﬁlegiiégital picture, and 25 generating a second
set Of data Vectors specifying geonetrical

characteristics of a plurality of graphical objects in
fhe eoethbdhfgprevidingpgraphicedata, cdmpritirgpl ayed after the

first_digital Hict 3. thod of claim1l1, the
par ar?eetq'ggét'égta fﬁ%}rsfeﬁéfdaé%v C;[(lngis 8°'€’519iq’?‘%‘reh§?{non on the
pharacteristics vé engraphicabohjedién poiest digidal pidturehe gr aphi cal
obj e Lt [ I ghLal, Qi jtion of
the qrasfath scbbl sl oPuod veRlols el LSyl re.
gharggteristies hbthewraptical object imaeecond digital peturerint sy set
; EST Bg 2009/ 011657 :
@%ﬁ"%@%@%ﬁ%ﬁ@gna}' E&E)uygr?ati on on the direction of the
gr aptgengrating paararaetengpt chmprising infdrmatior spacifyitngom i t s
L ) . o : et L L tion
PRTRLRR Sebradlfo bhaptehiich B 1 GagHfice bjert BaBBh e
geameHical chpvacterintiostad thegraphieal obisst intthe firstdigitad pisture i ng
b 4988t drARe @Bomb @RI Adrattdhitdsof tik ?r-ggﬁﬁﬁ%tb QfinQhe |
claim5, wherein the parameter set Turther conprising
serrBf Rigitabrictyre, whgrein the intemediaie ggpmstricdle gr aphi cal
EHdraciéristiss ard gatietrdddl SIRiEGEristiés off the JiEiHRHo)bctGh ai M 1,
wher ei Q Ed]g B%r aneter . set further COI‘%DH sing a third
sast ope 1 Glolial pictyre V‘é’}ﬁ%‘df' fa e gisglavsrbafisr thg first digital
pittaresaricbefsite the sedondiuiyitappietabe, @ati obj ect in the fourth
di gi tg%'ne%'tiﬁé af Igasan r_(]ialasﬁlé 80rP|Srisdlll'ﬁgs Rlleé}%s%%eta gftdgirta \t/erg:?ors,
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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15 first digital picture and before the second digital
picture. 8. The nethod of claim1, wherein the
paranmeter set further conprising information on the
nunber of third digital pictures which is to be

di spl ayed after the first digital picture and before
twemeonest digital picture. 20 9. The net hecrsd2oaiosnzm
8, wherein the paraneter set further conprising

o orral _ . . : :
the. fieaydndh ho8SABRGS e g BBlacEAbne PefiEln &,
eodéroenttfiom #s positiost in dreefirstdigithl gichire & itppasitionén thes 10.

. . laim9, wherein the informati on on the
g%gsgﬁwgmgtregr aphical object in the first digital

picture, the second digital picture and/or the at
east . it . .
Ph or Haah0g of ¢hPs, llerbh i fdFamelty SO e TG
gr aplinfermnatismj arclightioheffepdss fromthe first digital
picture to the second digital picture. 30 11. The

met hod of claim8, wherein the paranmeter set further
€onprihgimethod af elairnd.iviierein thenearametan sat fulthercemprsing
posi tii atdMEi Bk j i ; e

P surgrlon MIGMIAPHEE, vhoh B8 e ey .
Qe 2009/ 011657 PCT/ S&G2007/ 000212 12. The net hod of
claim1, wherein the paraneter set further conprising
i nformati on on the canmera paranmeters, such as the

Eaneridefetbad af claipnt hereia theparametes sat fuBher copwrisinger a
?’Rgl & t?ﬂd géh?‘ d‘a.(HT_ﬁa"oﬂ)@ bscirying ga?ma&mar&aeét&&@ticst d3ne

e ne 0 0 cl_al . ereln (S ra er s
STRPDRE obgRs BT G Guuth digniabp Riurs BhioB e Bris WeRSteck s ne
firsedibital plcturejad@beforaviiericond Higitdl gidireng of  graphi cal
obj ects determ nes the order of appearance of the

graphi cal objects. 10 14. The nethod of claim1,
8her elhe éthog af ealt €rwitedin the pdremetso spi fughergomprising

Iaﬂfd?é’%ﬁé% {68?102" tf'ulﬁq %{J%@LP ot tl?l]:'d éigl‘?al %fc?up)rgls \c/:vﬁ{ch ?sb{oeb%t
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 abject 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 fram 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 digita! picture.
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first digital picture, the second digital picture
and/or the third digital picture. 15 15. The nethod of
claim1, wherein the paraneter set further conprising
i nformati on on the transparency of the graphi cal

object in the first digital picture, the second
hweiabogb1ipd,ct ure and/ or the third digital pigétdcoordbriz
The nmethod of claim1l, wherein the at | east one data
file is a binary file. 20 17. The nethod of claim1,
further conprising integrating audio data with the

1@ apiThe settaideof clafin 1Th/aemﬁ the panfmetéradettutther vorapnsing t he
at least ane data file cont cﬁS di 0_dat a. 19.t
The Fematb0Pn Hickamers paRistaRre R ds hF B Ruehien
paitti, tthe carserapstation) the caméracidgletandahe eardera digeapi i | e. 30
20. .Th thod of claim1, further conprising using
BPEE ‘ned definitions of shapes of objects in

or der to reduce the size of the at |east one data

bt ndbe 0Bt SB - Rl the PREN e Bithef Sandting
def i imférmatisn oh theslhypgrirgy af grapbjcatebjecs,eviwrain gk layering of
M Yo o ingF Y B OruBlaBh Bl B o o S
Ieast one data file in order to reduce the size of

e %he L’rﬁeg'?c{d &%%qua\t Q/hfallekrﬁhe%%rar#étgiggel?ﬂﬁh ﬁhﬁr@u@/ | g

aphi'cs I'rst set
dat alni@ma@ms o8 ﬂ’@ocdquﬂg\aﬂenfmcal jobjeict arrtbor regions in the

fﬁ@(%@@f Gt ifSsdibnd d@’talﬁmtﬁl%l arfRIr 9% thirl d itggp{ic;thre.

di gl picture, recervi a second set o
vectors specifying geonetrical characteristics of the

g aphhe fletitfd §laih, @lhﬁn"eﬁﬂ'ﬂ@ p‘éi‘é?ﬁétérl s Furinef BorhBridh®y

splayed after the first tglta picture, receiving a
par affiereiatigren theqlrnsearagcy afthe Isﬁﬁnhtsa@' ahjestiin {hrerfigst
digital picture, the second digital picture and/or the third digital picture.

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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15 internedi ate geonetrical characteristics of the
graphi cal object based on the geonetrical
characteristics of the graphical object in the first
digital picture and based on the geonetri cal
characteristics of the graphical object in the second
awgizoab1ipd7ct ur e, wherein the internedi ate geonsgtoermed212
characteristics are geonetrical characteristics of the

@A aphTR&necIdef blainl 268 whetBinltR@ pledeRminBl WefisicHst A
pjcture which is to be dis pI ayed after the first

éh@?qsa?mb!ﬂc@tq}?ét%‘?ﬂjmt?e'f%?@ filhe second digital
pi cture, generatl ng the first digital picture fromthe
first_set of data vectors, generating the second

@Rgi t The prethodiai clajp h lUABereamiieinget of data vectors,
and 25pﬂﬂﬁ§b@hbl@§snbﬁ‘fécﬁhlqb@§§ﬁ tHeNR Id3t &b Ghtd Filedh order

gohcture using the parameter set, the geometrical
egdyce s wizg %f§ et IEA oGRS ¥ object in the first

digital picture and the geonetrical characteristics

APt R TR SIS EREe BRSCIITTRRS: 1 ir t her

conpr re%.en%\g&fﬂrﬁl’@t 6 aAa Swd@%@c@fngjgwelﬁcapi ;:t ures,
rentearra ital pictures is
Pherl Nl e eiRr o8 et grata Pk U b 1 45 W
2009/ fxtédioihg %Ebwﬁl @766&0&\1/\:%& ﬁbdoﬁyiﬁglgétlﬁ?ét?l&allc’:\t Igagt
|rd di.gita i e Ltse ol | owe y
Biratieublisior He dtenociolely 0™ Ssond figkoi3fig e ci 2 m
Aispldyad after the dirspdighalpictiredi spl ayi ng t he arranged

557 TRERE il B bHa B 6malBf BB " 1oy 3
ndemmudiate pe@metylcai g:hgmotaersmsaﬂ Ithe graphiegitobjectbases anftha
gkm dcswchgg?&%{?& &%e QQSR%EE%Hé&t dnﬁefﬁrsli ?b&glp%tﬁl%l

wad besed @pﬁ@uqeymgucgb@vmqter@arss ehihe geapbicakehjest irothea
ebéﬁrﬁi‘duélbél Bkt ISR thORleRRb SiatehohtfetiGFoNd di gi tal
charactenstlcs are geometrical characterlstlcs of the graphical object in at
least one third digital picture which i 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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be di spl ayed after the first digital picture. 27. The
nmet hod of claim 23, wherein the paraneter set further
conprising 15 information on the path of novenent
fromthe position of the graphical object in the
first digital picture to the position of the graphi cal
owpeaw/oies7t he second digital picture. 28. é¥cm20@o00f2
provi di ng graphics data, conprising: 20 generating a

. D .  cal
Kb B the it 6% o i ARG, YRS O FEBFb i ER oy the
geepndsligitgl pictyree, generating a paraneter set
conprising information specifying internediate

eonetrical characteristics of the graphical object
Eﬁsedﬂ@rmﬁﬁéd ofjelaiffe?4. ifrtiier ermpagif@r i stics of the

gr aphii&hviPing Srahfed S5ukh L0 jcture, 25
Merg'iﬁ%yﬁﬁyﬂl nt%‘gﬁﬁecﬁ%%g g%%#e‘?#%‘:g@ué aracteristics
are geonetrical characteristics of the graphical

0bj eCthe Metbd bEaEm 2 9uritid Esmgiighd @l picture which s
to be displayed before or after the first digital

pi ct JPERIViaga Tigd setefdpiryvestors seeaifyins geameticeli | e
EractbsdtiRs of ABIubAIifSdf graphicl oBiaEm iy Betrirdt HigitaSlcthifee and
paraneter, set. 30 29. A nethod of displaying graphics
dat a,"eCRIVDY ASPAYd set akdaty verjors sPeFitinggaomstricaht a
VIRFAQERSEH 6FA birdlgy CFePApHidal 6§bct_s e 3BESH @gitat BicRire B
rgphj ca @eblj ec{igtél 'ga}fl st digital picture, 43 WO
3%3@?%!3 afferder s Hgip PBE® 12 recei ving a paranet er
set conprising information specifying internediate
0 ric haracteristics, of the object based on the
S omeie ahod REPAR £ WhereittrGrparatie i fortar SOBpIRAS |
t he finfoshatidbinginttae pathalf orosementfesre the gdsition F tergapHidat
' acteristics.are geonetrical.b. .
SASHT s e o BPLR oW Bt it Rt eip bl e
sgoond ldigitdl pi¢tyiet al picture which is to be displayed

before or after the first digital picture, generating
the first digital picture fromthe first set of data

ct oy wethgd @f providing graphics data, comprising:

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 filte 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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generating the at |east one third digital picture

usi ng the paraneter set and the geonetri cal
characteristics of the graphical object in the first
digital 10 picture. 30. The nmethod of claim 29,
further conprising arrangi ng a sequence of digital
pwotzom@sissmher ei n t he arranged sequence of pdi/géanertooo212
pictures is in the order that the first digital

o1 tefeilfa bRl RO ool 08 i8R Lodnd ™ [0 oo

mtmmadlataewnein@al thamdtedstips D&thepanaqh basedazn thghe net hod

Bl RS PP et iRl i e
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,
generating the first digital picture from the first set of data vectors, and
generating the at least one third digital picture using the parameter set
ahd the geometrical characteristics of the graphical object in the first digital

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
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.
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