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APPARATUS FOR CONTROLLI NG A VI RTUAL ENVI RONMVENT The
WO28R155%venti on rel ates to an apparatus for PCT/GB2004/003049
controlling a virtual envirohnent, and in particular

an 5 i APBARATUScFORr CONFREORLINGNAeWERFHAEN ENHFROEMENT
popul ated by avatars and props. Such an apparatus can
be used, for exanple, as an authoring tool for
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need-to enploy a skilled animator to create the

frar yfrgnes. 2 | ter.nati,ve conputer ani mation
R odSatiilion Al e
acreatiesn as egrdérce ® fc anveaenpsoduc ed sbgne fxame by

trolli i_rtual [ i nt L I d.
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t [ may be po at e
SOYPRPRECRhe SntheRERRalR ERalEY BR BRBHNERCS, pdtennse
asaimablienwbeghetieter niinestibh wiytemswhhehptbeess of
envi ron

ob'ec%s nove in.the,virtual ; nt. Tgese may ., be
 AEOFELROFPeRRi-PaELom ABEPSACEabPUPLOY; §RY EFBENEHVFN
3fuet ber tRE- AaBedRtbOBmMPACkageskol 1 edi ahimAtbhetbi braaye
q%% tions inckud d with the software. By controlling
t engF?Tﬁﬁloﬁn ?Vgﬁﬁﬂﬁﬁ; a user can build up an

animation sequence for later replay.or editing.
Alternaﬁive computer animation systems have therefore
 been proposed in which animation sequences can be
produced by a user controlling a virtual envi;pnment
~interactively and by extensive re-use of pre—éxisting
animations stored within the system. In such systems,
a virtual environment is created which may be populated
by avatars, props and other objects. Animations are
made available which determine the way in which the
objects move in the wvirtual environment. These may be
imported directly from motion capture rigs, created in
other 3D—aﬁimation packages or exist in the library of
motions included with the software. By controlling the
virtual environment, a user can build up an animation

sequence for later replay or editing.

Interactive virtual environments are also used in many

- computer games. Such games usually display a virtual
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@Eﬂ% _fo uter ganes. Such ganes usually displa
IS January 2007 WO 2005/ 015505 CT/GB2004/003049
PCT/ GBZOO4/O 3049 2 world apul ated by characters and
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an_object. In such games ani mation sequences are
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Pr @&k O8nk fia FREE E@qﬁ@ﬁ@eghgreaﬁk@ﬁkb@n %EQ%%%%ESEOEO a
replay or for editing. A problemwhich arises
cr’é%‘ﬂf g &APHA: ebHEt NPePTOVickan afvmadensnt seyet e,
du@ni@atién'Qé&ﬁ@ﬁ&évgo%oreﬁﬂéyrSr byl aidiihpicult to
ensure that thé integrity o he environment Wi | | be
nalntalned in all possible situations. This problem
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ari Wit wah ﬁe@van@mm@nt el$ othabechdus bot masl dnteEsctive
exanm] T 1+ 0By e
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witthe temari rasgeent mlehtlee andigsipokeed abn nal i opo&mblhe
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apdeddrddiosyl 4l dosslible oridatd inigondenhickanay hatisa) yand {;)
Rl BT SRR P M\ BLLLY, 150 o

|r$p.rte@$|1mm.of Ercrreeexatmplcee, kutcharadiost , emtér:aeg a room

r t|o rked hr %@ If an

B PER Sootr i i B SRR o B s erdl
b;l‘hehde@kagr@rxemldf tHesn smaiettdweiréahﬂa wméspstmwt may
crash_or. fai al | ow t r cont i t.her
e R eRad0a e d ST The adro Sach potendtd
place where the object might be. The complexity of
such animations and workload involved in creating them
mean that only a small set of possible options are
normally created for a given situation. The animations
give the impression of free choice but, in fact, a tree

structure of options is worked through.

If an object or choice within a scene was not
considered by the designers of the scene then the
environment may crash or fail to allow the user to
continue as there is no pre—determinéd way for the user

to get to the object, make the choice etc.

Interaction with objects also introduces complexity in
-termé of the number of potential objects. For example,
if an avatar is able to pick up and put down a prop,
then the system must be able to cope with the avatar
bqth with and without the prop. This is traditionally




30 to get to the object, make the choice etc. 22January2007
Interaction with objects also introduces conplexity in
terms of the nunber of potential objects. For exanple,

if an avatar is able to pick up and put down a prop,

35 then the system nust be able to cope with the

avatar both with and without the prop. This is
traditionally 22 January 2007 3 done by predicting

al | possible conbinations df objects which may ari se,
andoendur iprgdidibinsanlinperstibdn fenbiavaibabl« bbieeach

pomsi&h HGOabE At 108 <ABh S EARKEE SONGi Y B O%thl ?g
W ou

t e ani.mati ons of e ava and
R o P Ui b o Tt BLS vt e gone
propy Proviiddke dsens merte pant irgdovions Suf httan agatangeirdntnd
r epuiHRS %hé L agaw&tt%gaﬂamhenta qrRe.adyged Lfk

advance and $ rea % use. Furthernore the nee
L OPE o i Pack? Y508Si BY b ﬁé‘t:]ilo?fé BEAPEPRATS i n
advequm;eSIaniaﬁgdlmmonunb@ﬁ aﬂim@b}@mtﬁb beapredirdde in

||£@%§%ce éh&eéigyébvfééﬁ ﬂgrgéré'E%epBSanﬁy

e ﬂﬁﬁﬁc
be overlaid on the avatar mﬁen t ava
t R PRSS. afh RHsdbLle acatimetaphe &fafe e GF Ph@dé('@at:%tr
i sLiitter etk sorbéatofl bbjeppeahatasam beonhkad.i on of the
avatar and the prop. The prop and the avatar novenent
need to be coordinated so that the interaction wth
t A teEBpt hppdassbieatdrstimege of tithsughopotdy peopventhid

aval &heakea Gt walehytﬂ@\@vagakhﬁiéks RBVeRE Y Spcontrold ed
in the s sten1 Thi arran enent has

separately wt
R L AR AGE TR TS SVRFTY iGuPLEE G o RBAF ik he
irﬂp@garﬁyasﬂh tchebematiirconwEnthe asrdthe systwer phag. tThe

?dsn@reuva akfgeaé %Je?ngﬁ@bﬁééﬂot be goo @3@&@%0 of

ensurin eracted
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tlaathoﬁ@lslﬁdt@npréﬁ@@fcﬁlaﬂgt&.@ a@rd ldcstiadspastvigl their

p%%%%méné@%ﬁﬁ% flé£]separately within the system. This
arrangement has the disadvantage that it is difficult to
maintain the integrity of the environment, as the system
has to include provision for remembering the positioning

. of all the props‘and ensuring they are only interacted
with in positions that have animations created for that

pesition:

According to a first aspect of the present invention there
is provided




is provided , 22 January 2007 4 an apparatus f4frJanuary 2007
controlling an interactive virtual environnent, the
apparatus conprising neans for defining a virtua
envi ronnment popul ated by objects, the objects
conprising avatars and props, wherein objects within
the virtual environnent may be dynam cally attached
to and detached from other objects, characterised in
that one or nore of the propg has associated with it
i nairoralmhiraﬁus dedi g reneiay BRI en@dddmtivensiwbhgh may
erforneg g an avatar when sajd avatar interacts
Jtrr?ém‘SP b, “RhePPRAFEHS GEIMRG dPE dt1%e St Sogueryt e
prauwﬁnmuauhenvifﬁmmdﬁﬁ|pa@udatbalﬁg SR ARl Mehi 0B § bt s
the avatar is tgﬁagerfgrnwmhen the gvatar interacts

wi THRHE B " MRS BT P Th P afd ipPEPeFss within the

dyniartiveal byvatémeded =g a_obReEmi OD) BCLtthBBed to and
|QIq! t|o deflnI1 he animation(s) to be erforned
by” Offe o %1%@ IFATSr sCORFITS e AberAeti oiF oT

vvlntd'ret bé phepprds;ﬁmim a3$%echat@dn i Rt Rafoph@Pion
iating the ani mati Qqn wi.t h t%gaéqf) in this way

R 2 g TadfuE chamaht e | o TBenBe BBrEerted by

t cgetahertawi iilert hen ipr eRatwhi chtsByctheha thotABI ptapn dihe

|n e rlt§§0f the virtual environnment. This is because

at2hi BRI ORIV CaFBuREe TheRA PEGRI Tehvitonnent

togﬁblﬁelatlmtd‘eﬂﬂilﬁn@r 8Re antnitedefitone the segessary to
tions for . an interaction between an avatar and

ani
t BETHPEN WRTT HindyétaBe 1aVaFFEbT &1t thanhary 2Ty
Aarbleuet hewhot eshd opssecigha®icOl @RitFAEheA £ ddther

prop may _allow major ch es, to take, place |n a

S BN 1 B%%tlr%rf%&ﬁpﬁgg?ﬁémr?ﬂ dde B iBRELAR (Skeffe be

Fokeréxaipl €y idneA®r more of the avatars during an
interaction with the prop, remains associated with the

prop.

Associating the animation with the prop in this way
effectively attaches the animation to other objects
together with the prop, which may help to maintain the
integrity of the virtual environment. This is because the
animation moves around the virtual environment together
with the prop, and therefore the necessary animations for
an interaction between an avatar and the prop will always

be available.




environment were playing a scene, then a prop va&Jfndary 2007
ani mati on associated with it could be dropped into the
scene and i Mmedi ately all avatars would be able to
interact with it because the prop in this system
contains the information defining the interaction.
The term"avatar" as used herein preferably neans an
aut ononmous obj ect, by which is preferably neant that
the object can nove independently, either of its own
accord or under user controla An avatar is typically a
character in a scene, but may al so be any vehicle or
other object that interacts with other avatars,
objfEEEREBIOTar tae asfsorhet ke nér ynimetispatartheaprbe may
gi “@hod niagbﬁrablﬁlarﬁ_:fé@e@b&w@ pogbdbahayi Qéléne %Bthb‘my be
con rfgétln bc¥1 t he % Januare}v?@2007

"prop Lsed ﬁ%F%‘?%tﬁ’ré’ eFaBISFSREangCR erfiﬁ’i“-p e *IfMan
auteommu@n@bwec@ pleyingi € hsdene, stixrefe pabpywigant
th%him&%rp@sgeél% QAkY% IDV&1B g?p %elﬁ% the

anot her obj ect or under _user contro

hoRETRT arFé‘{/émF‘fléaW ghit ndtaters; WPBeré?@ar?ﬁ’llé 8 cl ock
maynhewesta wipkniu | bioadse Cbhes Wrags i anch aRgs t¥hi ddhtains
MY g, AldpUeh, L& ek 9 % |4 sgLL cannot move or
generate I nteractions %}h ot hetag props of its own
accord. Preferably, when an object is attached to

an@h@e!fernpbhﬁé}ﬁar" tasNBYed WAkl ﬁf@e@ﬁ@%@an@f altl he
is attached Ll owi n ects

© oPEE PRIty BY cHEH s LA ACRERE P oL REr
objtb@thj eghdcaramoan gimippkodean yobe et @t its oaht ached
t 0,880t e uggéleq}setrocb 1.t ah g, Jm) 'Iénl‘;yzg fchhat
object, it may possi bl'e for one object e
caPRRRFISY aRot h‘%—,‘?ene@bf’é*étm% EeR6at Phaihgehbche o @her

s ep]ajeaite taat Nt metsi O1tH Rahe e ofitalsl, 08b PdctabjoeChSrt s

Nopduance ol e r{%tvstacooafd&ﬁatasgnoaf LRE, Iovenent
f he' carri ed obj'e ertain appearance

and behaviour, and may be controlled by the user.




This may lead to a much more flexible system i rPadAnEfry 2007
it is not necessary to predict all possible

conbi nati ons of objects and placenents in advance. The
apparatus may further conprise neans for storing an

ani mati on sequence for subsequent replay or editing,

and/ or the apparatus nmay be an apparatus for playing a
conmput er ganme. The concept of notion inheritance

wi t hin an authoring togl for creating and editing

n fi Qh_sequences i n{ aspect of the
A R W RS TR S RS S AR S
aph@@%@@enbbgctrTMswhmh aptpaﬁapusfe‘r@blycmﬁrrtolthang an

that &5 AL \sgn%ﬂtw%v@nyﬂ RPIRALL SR, §REPId,Se 22
anuar 20Q7 means_for defining a virtual

OBAVTT S %dﬁﬁﬁralcaatr%]y oADJp§8Psma¥T€’£r‘1’§VF6rhaa‘ﬁ owi ng
lasufsver angmgbirr=ol foheexdmtleak chrk magnmemie ta0 create

pammm'leﬁ SEAENGRa Ahs FRAPE ARV, Sw;h&ggcratl g

ti on sequence for subsequent rep ay or
e‘f G dbpett CANPOhi PP EhETVIPRREAt e AV PERTTERES TRy be

Wdylma:mrreal byomd tefched 4¢wn ardodet ached from ot her
objects, and when an object is attached to anot her
gect it inherits the novenment of the object to which
Prefergbdyt aehad anTRRI B dét thaghecder pBethar | east
oleheatar st afdy mh@@glt AcheP e Peti@it hﬁVeh@S&Q}@c@t ed wi tE it
ani_nat i interacts wt
'WE?ih%h bFob° a?%acg ﬁ(’:eﬁ ﬁ"g%g%c‘?@t %ﬁ 58 i mation with
dynapveplin atdechethand migtiecbedi tso artbelhesbierger,t and
adRRlgWhg Bbr talae ob%@mheate&pogtm Wi glbomy al so be

row ded i.ndependent|ly. Thus, an apparatus for
lg P|+ g*; the movement of that o Ject, it may

be p0581ble for one object to be carried by another
object without having to provide separate animations
for that cémbination of objects in advance or separate
coordination of the movement of the carried object.
This may lead to a much more flexible system in which
it is not necessary to predict all possible

combinations of objects and placements in advance.

-‘The apparatus may further comprise means for storing an
animation sequence for subsequent replay or editing,
and/or the apparatus may be an apparatus for playing a

computer game.

The concept of motion inheritance within an authoring
tool for creating and editing animation sequences is an
important aspect of the example embodiments which may
be provided independently. Thus, an apparatus.for
“controlling an interactive virtual environment may

comprise




interactive virtual environmentmay conprise nedfslanypry 2007
defining a virtual environnent popul ated by objects, ‘
the objects conprising at | east avatars and per;

means for allowing a user to control the virtual

envi ronnment to create an ani mati on sequence; and

means for storing an ani mati on sequence for subsequent
replay or editing; wherein a prop has associated with

it an animation for us& when an avatar interacts wth

t he %85, 90 dpddnanry 2007tuab 2D05CONS50Populated
bP(dHe826p4/ 003049 7 Preferably, when the prop is

attac ther object, the, as i ated anj mati on
re.nglll %ggaé%ro& APEEI & CReFhE° pcroélﬁrog é’ﬁ§t‘6r& t he
eahovE s pett screlte ani amimadd onhsedudnse;agsdci ated with

then%gs PEY R8rafly il MWlih9p: defdingee tAg novenent of
the avatar, or an aninmation defining the novenent of

SYRREIFEh. *SIETe OB Rt 0Pt e, the prop may have
assotieat g abijebts twithianihatvionudef émiingninber Ty

be MRMENERL 1 lggcgégpcoa\%%dag ér{Q%lt gn dﬁ{l ni ng the

npvenent o e avat ar ava eracts W th
ORIFETSr opd F‘Eiﬁ’rene%n?ﬂ%acc‘}péﬁl ﬂ@ta&?hfé’ofﬂor 2eRfiheEs an
olgjtctat t otnHeari tkhehPrafrepehe €p0ihe aBged: G @hdipat ed

ank Iy or the avatar (opening the door). The 15
1 onbn?gr?a?lpeoc{n of both ani mati ons provides the inpression

that the avatar is opening the door. In other
THY bBYEBEARGES cOmbYi AN 22V ALAL e &Y ARLL0 T RBLY & Prop

ani mation i s necessar% for exanple turnlng on a
PROB) BGY ShOTF APHREIHAre A thott G PBAMEHEaFREaFSDut not
wiz@ Boratdiert éhevtegitenwitiselte, pgopce the tel evi sion
does not nove.
The concept of associating an animation with a prop in
an authoring tool is another important feature of the
example embodiments which may also be provided
- independently. Thus, an apparatus for controlling an
interactive virtual environmentmay comprise
' means for defining a virtual environment populated
by objects, the objécts comprising at least avatars and
props; _
means for allowing a user to control the virtual
environment to create an animation sequence; and
means for storing an animation sequence for
subsequent replay or editing;
wherein a prop has associated with it an animation

for use when an avatar interacts with the prop.
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Wien an avatar interacts with the prop, the avadaf2 Hay 2007
guery the prop for the avatar animati on associ at ed

WORIs/0G5025 the prop. The ani mation or ani nat i POB/GEB2§04/003049

be defined as part of a state nachine associated with

t IRrqfeaab1ihe wiie echdTaniige JTait teeiiid $& arfdtaier

tr nS|t|on whi ch defines 30 an .initial state, a fina
&€ Ctan dhgt E\Se‘sé&la&%f GRipatdof, TemaEtES GF SpFiated

ta}ieﬁl the prep.fromthe initial state to the final

state, and an avatar anination which takes the avatar

fromthe initial state to the final state, and

passikbly cfaeke @R id¥iddcdls,StakeantimhaBdh $hich is
situations both a prop ani mati on and an avatar
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or the avatar does not nove during
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tﬁﬁ&'HQbSCESSOEQEt%HaWEE% ikl ahh8nPRHARiI be AeFHRAINERTRe
then the avatar animation may define the novenent of

tmevapanhrob tibeoprapianthanseairebsen gefinangi dpe
SRbYBILRE Bf‘eghgeavEEQY:' U88n THe avaterMRARERECHBY with

onprise a p ural i1t st ate transitions eac
whh@ hPHeP i neEOén@xmplEn op@hiet andeoat aequm:@rSa@ns
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e--assocl ate one O t at es.
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preconltlon deflnest at a prop nust In a
cehatai thetarat#ef beecpantherthetdorri s tarethdrout. J
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sequences to as the current state
aretireaty g ei:@rm;eccebamrﬁeffm eroaple twendngwon| a

L ALACE Y W S0E REPRSa AL LY NG ,S RN SLE SR fdbihahBe
for the television itself, since the television does

not move.

When an awvatar interacts with the prop, the avatar may

query the prop for the avatar animation associated with

the prop.

The animation dr animations may be defined as part of a
state machine associated with the prop. The state
machine may comprise a state transition which defines
an initial state, a final state, and at least one of a
prop animation which takes the prop from the initial
state to the final state, and an avatar animation which
takes the avatar from the initial state to the final
state, and possibly baék to the initial state.. In many

situations both a prop animation and an avatar

- animation will be provided. However, where either the




of movement to be built up using sinple conmmand® Jasgary 2007
The state machine may have an idle state. The idle
WOZ05/'HaPShe a state into which an avatar ent erPCT/GB2004/003049
following a particular actiof. There may al so be an
acP¥eR QHi Ehet akatarhdoasanat moWeoﬁutﬁagldhelatatectlon,
25c8 fHe,RY. dqlq perf
action be?or@éegﬁ ur?hé gk ?on = %Bgrgénheabj?ﬁ
ar?%ﬁg%&@%@l%anlﬁlEbeaprop/LelatsvakycasﬂplEKen the

r ani matio q
ey 2 b o that, 88188 L SR FBheRR BEOHRE Svatar
cd#ﬁm@ﬂsﬂomﬁhe:cﬁnmdsamy bet tdepsapeandnaBNds ASed be

Y. i,n,order to contro .

Cﬁ%&i ua enV| ronéraresfaéje?%%c%?/e proYi ‘é‘%m%rl%%n@eﬂrgﬁ?llty
eyt oft asttep rti megn scidniphre domdiavo © uitsi ciwhilefihes 3n€agiay Yin

L9 ALY AT O 0T LS

10- ¢

15

20

25

user through a script w ndow or the script may be
.recording,th nd |ch a user types
B BEr e REAFARE My Heh = SRR St Gt | prs
najzalhesnesisad:h anﬂwl‘écﬁ@fdlﬂiﬁ)m Qléqtﬂﬂtefarﬁquﬁa% to
This_.can all ow X _ behaviours to be built up
uEFﬁSOEQhSOFoEFglgﬁageﬁEFE a&PWé&&yaﬁgéﬁ”hﬂéhﬁ¥%F fogmed,
sasi pherrp;teeeﬁtiatﬁloﬁndblﬁhbkécﬁzh%’& \élhb&%pl fmds® kR ii0 a

assed.t.o- in-the virtual environment The-
R P e o5 A DhCEPranaRa Chben *ChaPn 1S FATELAS ot i o

dﬁhyspﬁﬁﬁed116wth@l@bh&@&yoﬁéﬁ aBxapnhpmiFl @k iphiech U
een played out. This

pr ecedes |t EE hg t has

CERIRERGE? ot RS Phésu khegFrEyeBt ehatesof props
enmﬂr@@ﬁﬁpie¢6n@@tﬁbﬂsné@flﬁ& BBRUEhBYatRekraRi1l
interact with the props, allowing sophisticated chains

of movement to be built up using simple commands.

The state machine may have an idle state. The idle
state may-be a state into which an avatar enters
following a particular action. There may alsg be an
action which takes the avatar out of the idle state,
and the avatar may be required to perform this action
before any further action is performed. This |

- arrangement can also allow relatively complex

30

35

behaviours to be built up.

An animation sequence may be stored as a script
comprising a list of commands. Such commands may be
the same commands as may be entered by a user in order
to control the virtual eﬁvironment This may provide a
convenient way of storing complex behav1ours, which is

easily understood by a user.
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.enVJrgnnent agd its jnteractionwith other ava

ani mation which is in progress is conpl eted befe&nuary 2007
anot her animation starts. An ani mati on sequence may
WD2003M95386i 1t up using first 20 person controbcoicH2&/003049
avatars. This uses keyboard 9buttons and/or the nouse

t drieonseoipt hea e nepbe@f it ey eNat@sed ntﬂf@lgtqh a scrlpt
ars and

O%hi gF FETRorBR RdCTeRED lipl B i re the
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Ao r RF HR tRTISH RamasEedaa and
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§?§{ and first persaon control based animation. 30
a TR Sfhhss Sl Y sl tusing |kehpsfiignnsy that have

a@ﬂgﬁkﬂﬁﬁQ@éﬂﬂéﬁyéﬁgalﬁHIOn defining its novenents. A
plurality of avatars may share a conmon ani mati on.

"Such an animation may be either an animation which is

aas @@raAd maht BohiRe 18V Al fn YUt 12 Wkicen jwhiteh o

35 associ ated wi th another object such as a prop. This

CRASSREY &8s ant REIFLEX LB they Vi tusd - spstieenmed tred R
Zapgama%g %997be19r§:aﬁg@60'éﬁtchofth%@ %gb' 35&%&&%%0'%5

e created Where t avatars are erent si zes
oPHePaserd Eenkba thﬁﬁttu gncehan Badmatient whitdr an

ayatakbdwhi ¢h hgeEhQ'EE%&FEthﬁbZ?eentﬁgaggze e ThlS

ani mati on may retargeted to
avafahelR goesnsvne bhprophmagnitegrdty affthe vvhl ch

S@ﬁ@iﬁbﬁﬁeﬁtm@¥ h ﬂ@éﬁﬁ ed!t Ng péﬂgugﬁﬁgngﬁEE'ﬁnOther

props. This can Tow the sys
S@@H@@téﬁnmhlehohé proprogrpbacéd cosplietednbefiere

WQh&@%QEIQﬁﬁhgtfgntggafggegrlty of the environnent.

According to a second aspect of the present invention,
there is provided a nmethod of controlling an

| AW SLAGhLVE, Véécgysﬁcsrn{é{(oggsgtbetﬂslfPtHS%Slng first
conprising defin
person control of the avatars. This uses keyboard

buttons and/or the mouse to control the movement of the
avatar in the environment and its interaction with

other avatars and props. This can be recordea and then
replayed with further motions or interactions being
overlaid on the existing motions and interactions
recorded previously. This layered animation can be
saved and called from within a script creating a hybrid

of script and first person control based animation.

'An avatar may comprise at least a file defining its
appearance, and an animation defining its movements. A
plurality of avatars may share a common animation.

Such an animation may be either an animation which is
associated with the avatar, or an animation which is

associated with another object such as a prop. This

~can increase the flexibility of the system and reduce -




envi ronnent popul ated by objects, the objects 22January 2007

conprising avatars and props, wherein: objects within
the virtual environment may be dynamically attached
to and detached from other objects, characterised one
or nore of the props has associated with it

i nformati on defining one @ nore ani mations which rmy

be I%BEQE r@danym ﬁveﬁ&f when said %Va%t S i 8r gL s

with the prop e avatar b el ng oper query The
ﬁ‘ff&ﬁrﬁoﬁr? hiéqufﬁF%@W%ZGﬁr deif ivheng E?h?e Cammrataln@matﬂtdmt

11553 b@éﬁt @fea't@dt fopanf Qv??ama\ﬁ'h fRidihe say atﬁﬂ“_rfér@ﬁ@ racks
th the and wherei n when the

op
SRR (PLIEE LehawY bY %Fﬁ%?edoféf’ {t, tppesize of
tinf avaedt dn geféduiichg the ani mation(s) to be perfornmed
by one or nore of the avatars during an interaction
with the prop, renains associated with the prop. 22
3 genedr ytaQO:Oﬂ:luﬂ:l@aa Ftirltehehicla spet:lnﬁﬁesafa eaptimlhiog an

i.nt t th t
B Y oA b SAGPT oripe: RO UNAY cep oy veten
objhepdss theheiteiatiobjwetrs omy ploep d:gmaaﬂraami liysiaket ached
&AM AR AGDET s h LML NBE ARG CLS 1l oY g, user

to contro e V|rt envir Create an
ani mati on seqguence; and 22 January 2007 11 storing an

RGBS QaYEAGR hobeSUbTEOME ! i ting;
vvhgr ej n@vvhen an obj gc el S attachrHeJ:: Stggipal%rfﬂg%&gbj ect

FRETP R Y9 AnBoEshrlofortrelbbjeer Hofaicevet s

sitrtagheshvi Aorfeiniodeief meemdd @bﬁpmlﬁg 4dHi@R AGTd Y@ rtual
rrprlse efining a virtual

e\/l rt ual nV| r ge(gfb

O PR Ror kBT LS B 0b) COPsobioEe GEPELTY
anprs shigoaps| edstreavatod Sctaneiphixpshe virtual
-environment may be dynamically attached to and detached from
other objects, characterised one or more of the props has
associated with it information defining one or more
animations which may be performed by an avatar when said
avatar interacts with the prop, the avatar being operable to
query the prop for the information defining the animation
that the avatar is to perform when the avatar interacts with
the prop, and wherein when the prop is dynamically attached
to another- "object, the information defining the animation(s)
to be performed by one or more of the avatars during an

 interaction with the prop, remains associated with the prop.




al lowing a user to control the virtual environrf@m@nygry 2007
create an ani mati on sequence; storing an ani mation
sequence for subsequent replay or editing; and
associating with a prop an animation for use when an
avatar interacts wth the prop. According to a third
aspect of the invention there is provided a conputer
program whi ch, when run on a conputer, causes the
conputer to carry out tR€anethod, or to becone the
apparatus. According to a fourth aspect of the
invention there is provided a conputer readable
storage nedi um having stored thereon a conputer

FREOHHMaWAE ©lbd WREHod 4 100n@ £LORRHL ALt i vE WSS | he
onputer to carry out the nethod , or to becone the

C
) BErayriemREatp RS 588 Hent s nmay al so provi de
appasefitfingol viaital Obhvi@nABnt B AGEEY W bbidtdls,
envi.ron nHi theloaggaraius conprising a processor, a
YiETTOTY P AT TS RptP YRR Cad Y A IGChpE AP @edi deached
fwdrercehart digjgqatecessor i s programmed such that: 22

Janu 2007 12 a _virtual environment popul ated b
obj e%j;]}sfo‘"zllgg YetThel’ fcéjf’géa?]sgﬁhfyvbﬁt‘iaﬂeeg‘i’gﬂnﬂﬁnﬁe ce;
crpeaisepnn@yineaibn cedueecy} randal envi ronment by neans of
the input device to create an ani mati on sequence and
save an ani nmation sequence in the nmenory for
subsequent replay or editing; and objects within the
virtual environnent may be dynam cally attached and
detached to and from ot her objects, and when an
object is attached to another object it inherits the
novenent of the object to which it is attached. The
exanpl e enbodi nents may al so provi de apparatus for




control ling an interactive virtual environnent 22tJqguary 2007
apparatus conprising a processor, a nmenory, an input
device and a display device, wherein the processor is
programed such that: a virtual environment popul ated

by objects is defined for display on the display

devi ce, the objects conprising at |east avatars and

Pr opSstd i4§ein NBRY me M Feqhibeed/idt Ul LRVERONMENt DY

ggggé gged£@§§5nput device to create an ani mation
séquence and save an ani mation sequence in the menory

for stdBgedqueriterr epl dyjct iedattiarppdand aaophep digsct
' Lth. “aninat L,on, _fo . ..the prop
B e AT UL RS e oy
#$esPpfovi de apparatus for controlling an interactive
virtual environnent, the apparatus conprising a
rocessor, a menory, an input device and a display
&pithed qth&PREFPILABY b B8 BRC iy epY b armeny i ropEsnt
ddiatomdridert ual envi ronnment popul ated by objects is
~defined for display on the display device, the
obj et BAyt iV&FE@alaanréO&g‘ﬁanﬁ%t%ay gHgFEtspLhe
abjBuas YeodP@07s i N0 2 00G/s6 15606 RCIAGER0P4/ 003049 13
obje%ﬁgamdthin the virtual _environnen

b
GynadLigr1i At PATnEE SOl 0t RERaU HBe bidias roReat: &0

amedes atsenigsoriiohokequamdewhnen an object is attached to
t of the_object

anoths rrg%' %ctaiit itnhersiet %et he Jovenen
5 o GRFCI PP PGSR HEGCRRT Srpr B WA R SELPRL od
an ehitinganaadi mation for use when an avatar interacts
with _the pro and when the rop.is attached to

ot AerSeEBs kG ShEHA I8 aRLgRakR £ B80T hdroan
agssociiattedatts theh priepprop.
According to a third aspect of the invention there is
provided afcomputer program which, when run on a computer,

causes the'computer to carry out the method, or to become

-the apparatus.

According to a fourth aspect of the invention there is
provided a computer readable storage medium having stored
thereon a computer program which, when run on a computer,
causes the computer to carry out the method , or to become

the apparatus.

The example embodiments may also provide apparatus for
contrelling an interactive virtual environment, the
apparatus comprising a processor, a memory, an. input device
and a display device, wherein the processor is programmed

such that:




10 Features of any of the above aspects may be Zpfanvay 2007
to any of the other aspects. Apparatus features may

be applied to the nmethod aspects and vice versa. | 15
Preferred features of the present invention will now

be described, purely by way of exanple, wth

reference to the accorrpany%‘ng draw ngs, in which:

Figure 1 shows an editing™apparatus according to 20

an enbodinrept @Tvim@emﬁm@mulamzbhm@mﬂecﬁisgme 2 shows

aBr MeANpbe Lfsplbg & @Rs wilbyndwicke taken in order
to create a virtual envi ronnment; FI gure 3 shows an

exanpf 6156 TR% SARELs e b B Rt §nf’h]a"t‘m}?él§ Paweanp af
Vlhe‘ tllm@{lt efuitenNpeiread & galﬂlﬁ_ﬁaéﬂ.cﬁ:h @é@l&&eeéﬁ@m&eoén
amm n;[?osntl on af g]g &%ﬁ tar; |%ure 5 shows an
axapi-8" o HREET ofp oSt IHfEoF SPrssENeRE gtFRd a8 Shows
anitexgnrel of a graphl cal user 30 |nterface pr oduced

byth Ling ratus,of. Figure res 7Ato
7C show %gic(an'p 1S o S CeRE 1 hiey aF%IFWeé% m % %igure 8
diewd cahl e xahptieedfand d¢mcbedniohiand. fr3b o2Bedanuary

&%%%ts VQI%OQﬁéQJa??%% ESEF /s 1@329&@%‘&39é9anolcﬁe9’§63‘ék€‘¥t°f

an editing apparatus
HhaitigEhesHIREERn o8 dite ?@ecaﬁpaffaFDsltll%@Gbm@Eﬁg to an
enbodi nent of the present invention. In this

enbodi ment the editing apparatus is 5 inplenented

Thei rmplsuprasiiypepEd g o gurraide gRpepeses fenput er .
deatestling 80 fritgubetidve GOPPM ElendOr SHBL] SES

- apparatus comprising a processor, a memory, an input device
and a display device, wherein the processor is programmed
such that:

a virtual environment populated by objects is defined
for display on the display device, the objects comprising at
least avatars and props;

a user may control the virtual environment by means of
the input device to create an animation sequence and save an
animation sequence in the memory for subsequent replay or
editing; and

a prop has associated with it an animation for use when

the prop interacts with an avatar.

The example embodiments may also provide apparatus for
contrelling an interactive virtual environment, the
apparatus comprising a processor, a memory, an input device
and a display device, wherein the processor is programmed
such that:

a‘virtual_environment populated by objecta is defined
for display on the display device; the objects comprising at

least avatars and props;
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central processing unit (CPU) 12, solid state remanyary 2007
14, hard disk 16, interface 18 and bus 20. The nenory

wd 20e5i0as®s an aut horing tool program 24 for exegwidmbos/003049
by 10 the CPU-12 and data regresenting-a virtua

enviro

differ gﬂitg %Ct%gmé?ﬂ-ﬂﬁ ifl?é dvﬁ%ﬁ%?ﬂ | nar&ﬁ?é% m% be
fIQKﬂa%ﬁ%@l YI%E¢§§hed\ﬁRdLﬁﬁt@@h¢@ ¢¢|@%h@n %b&?cts
b“t‘ﬂﬁi’é@%séf'@én@?ol JThehd GHBWITEY &‘%h - 8 Ce éc@ o

an external display 22 and 15 an

a@@ﬁ@tbo@%ﬁ%cwforlmets thee ol A ﬁhse aﬂhﬂﬁct
I system 34. The binary
Qﬁggﬁ%% argtf% \ﬁﬁﬂ co ain low level 20
geonet réd PzowR fwﬂ r&&se?j:l@a?t@ vartch tiie & Gu’rln{cﬂtaimrf iflags use
Z%h eAH'é%%é@y eéﬁg 'Hl flcgg EHhéﬁWﬁ the
ddi ren

Irt uaI envi ronmnmen resen

. blpnraapy ifs |t theghdtt Iaelcftlhcmr o Jeerctf |tll'% awcan@ted

s S el L R (O TN

flles 26 and fl oor plan files 28 are then used-as

PHbbSi a8 D 5Pk B LSBT 19 SERLE o

fahgso$2tmmeo¢@km hspestswhl@ppamatmmeiEaduhpstmay be

ditin I d fi. he vi I oo
PPy ISR R hBR pEBesda e d HHES KPEabed by ¢ he 0
editing apparatus 1, and are text files that script

the bhehavi.o ual wo ar an tion
R L a%areﬁop‘feiéﬁp%esgb J4ngplEagnyEy L oW be
(deadetbek) phremylbyswaylbedehampne cetpanyefbreareet:o
of,the United Stat or X er.suitable 22
JBR%a?VC?BE?nY&892§6€Y6E3§05 Bc# &85004/ 003049 15

system for produci ng geonetric and ani mated data. Such
|1 near aahggtho §%§t§ﬂse3£§iﬁgogﬂpEQaEus accorglng to
an embodiment of the present -invention;
Figure 2 shows an example of the steps which may
be taken 'in order to create a virtual environment;
Figure 3 shows an example of the various
components that may make up a virtual environment;
: Figufe 4 shows an example of the composition of an {:)
avatar;
Figure 5 shows an example of the composition of a
prop; '
Figure 6 shows an example of a graphical user
interface produced by the editing apparatus of Figure
1; .
. Figures 7A to 7C show examples of scene
hierarchies; and

Figure 8 shows an example of a state machine.
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VR 3045/04850pei ng external to the conputer 10,

accordingly a detailed description thereof is ¢fianegry 2007

VWiile in Figure 1 the linear aninmation system34 is 5
i t PERAGH2004/003049

i npl enented as a program whi¥¢h is run on the conputer
1@Qvervidat of asw é@tiﬁ@e@pmmi on syst em 34 can

S inary, files 26 and t oor an fi
SHEdE PR Mne 3 utienind (e ey s o faes 88 %Pt ing
aggnmmrat@d 1ha¢c¢imnmgramgamemmb@dlﬁémﬁu@fJthespgey@ﬁt
as,_an exa and t.hat, ot her,  arra enent may. - be
ittt (PhiR SRR e | ST SRBATAFES is
SGM@leeﬁﬁedﬁuéiﬁgfaIsu%?&bay)é?bq&amﬁéﬂJi%ﬁéﬁHBq%mﬁpose
ong, or .all_.of the p am 24 e . -
RS+ S i 0 AL et ke ises
nm&rﬁ:mmrpmcét,uﬁlrrgalfunhittor(@gm)mﬁﬁﬁ mw] ldaasFﬁ@@ meéfory
S 0 0 ar ile Figure
o B S S Tt Sen T it S, Tmoxy
e<1|4t rmmathM@ iR prdgrdie 2 esftexecution by
i npl ement ed usi ng a dedi cat ed

t
odhel i on&&mgat%r%%§%mq U ALTEHALY GRvdonment -
Fagur eThes MW @ sRXaBPs@ ofke st PRt RRT Pt @%#ﬁé

taken in order to create a virtual environnment.
stépese, namedyy birpey £é1g8d 261, 0 dl agraplen éélzg éﬁe

cgeatad by driesn 1881 ABULAR BYHEToE riheDispary the
files 50 may contain various types of data, such as:

30°MPYte rgddmisr gorngraernkph age sxderpals ispday 22 and
08AMBhpWt Slkkared2BDERRLISQNRE &)égb%%w %ﬂ%{%’é mouse .

animation vertex animtion 22 January
The computer 10 is also connected to linear animation

system 34.

The binary files 26 are files which contain low level
geometric and animated data, and the floor plan files
28 are files which represent the floor plan of the
virtual environment. In the present embodiment, the
binary files 26 and the floor plan files 28 are created
by the linear animation system 34 and exported to the
editing apparatus 1. The binary files 26 .and floor
plan files 28 are then used-as building blocks by the
editing apparatus to create an interactive virtual
environment. The virtual world files 32 are text files
which are created by the editing apparatus 1 and which
define the virtual world. The behaviour files 32 are
also created by the editing apparatus 1, and are text
files that’écript the behaviour of the virtual world.

Linear animation system 34 may be, for example, 3D
Studio Max (trademark) which is supplied by the company
Discreet of the United States, or any other suitable
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WD 2005/ 015505 PCT/ GB2004/ 003049 16 mor ph ani e fagHary 2007
The floor plan files are text files which represent
woeoosidisses pl an of a room 5 In step 52 the bi parycB2004/003049
files and floor plan files aise: exported to the

e0d {4 H\in APHAT }’?I @éuélné‘sgé‘oﬁ@@f'ié Sa I R 5L pdaigé NarYuch

files 26 and oor iles 28 are stored on
di sknasr Ei@lm‘i‘]t%‘?%psISﬂt‘?Iﬁ% % t Fpapbarthesant | mS

?L%‘S%ﬁ’; B et B CRLIY PP o MR .
Sdn tFigHre| hnthe | Enemr a%ren/r@ﬁtzmmamysmm 634 265
fzé?mﬁrheasl%éﬁ{dj SisdelH angd ﬁ@g&dﬁgﬁd{a@tﬁﬂ: L4, %&%e e

. The scene 'defined by the sc
oA THERAAhAS 2 PragrathehisBr isarrumdin ythchaeagener

0 e
2%%5??%%‘31&15 U e 8 2 0 L SEER 0o
dSRvige dhigy bmmearg«éeﬁm@ajé@anﬁw@r@bjfé@tos: pimn iles 28

ayatars. PL d:&3mara, |ights or any other
og?écfglyp gpoh'ects are creé?ed by | oadi ng the

required binary files 26 fromthe hard disk 16 and 25

star | t 1 e cts are cr ted
SRS L BETHRBRIA ! ks ch® sRBLEELRALC ol FbETe 1
iéSagéUedeﬁBnau efhmpﬂelanlgnahdpthétabthem actrangements

e h s, kn S ggene hi erarch and this
SREY BRI Gbeho £ BB ohRC L RE R LEE oL G208 (kB
sérBpupho, t 06 bhavelbeefi thepkiied, 26 uorBaahay be

CPULESATERLBARY 2490, DoRyRs!sesueh 8 Pl ALaGR e
may be stored in the hard disk 16. Other types of
storage media such as optical storage media may be used
as well as or instead of hard disk 16. While Figure 1
shows a general purpose computer configﬁred as an
editing apparatus, embodiments of the present invention

may be implemented using a dedicated editing apparatus.

Creating a virtual environment
Figure 2 shows an example of the steps which may be
taken in:order to create a virtual environment. In
step 50, binary files 26 and floor plan files 28 are
created by linear animation system 34. The binary

files 50 may contain various types of data, such as:

rigid geometry

rigid morph geometry
skinned geometry

skinned morph geometry
 keyframe
- animation

vertex animation
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environment is saved as a set of virtual world 444agyary 2007
30 35 on the hard disk 16. 22 January 2007 WO
WOG8IS¥65 PCT/ GB20041003049 17 Wile steps BET(GBABH003049
are shown as taking place s¥quentially in Figure 2,
I n practexeh tdeimgot@ss of building up a virtua
world is- likely to involve several iterations of at
| east some of the steps in 5 Figure 2. Figure 3 shows
arrexaiiper gfldhef Vs aiise comsploneil ss winbth nieypr@kentipthe
a |rtual enéﬁgonnent In this exanple, the virtua
orpti®es scenic 10 data
-tmo avatars 62 63, -three props 64, - - 66,

7?”% R 5 ity kS drré?#@%ﬁ%&“ ate

URxipe-tdd thealtren\ddiail tapﬁﬁaﬂtﬁ.lslslla' | s s qre%hw df

- 15%e) bip bt o A S T R

Cafrbaled RS mkgﬁ§(iﬂgglmg_relevant files in hard disk
16. This may be done, for exanple, for files which

are rarely used, or if there is insufficient space in

MeADE¥epd 542@ nkl @kemlﬁgs ?)E%z%%u%xqmc%c{g W ts
avatar, such as one - avatars 62, 63 in _Figure

3scpBigoAatay¥hdgh dR@ﬂ@levsl et GPPegaace ofy e vighual

Ian%sésnﬂen@f geanst 1% fibhe 3592,1&51%%4 e 1Q @Kﬂ@d@
file 106, 25 directed-wal ks file 10 i dl e ban

ahdoaki RafRokiles B8nrndrlor Ea@ﬁrarf ftlﬂ@§e12|6l dggoms the
| Radgdgf @M henhakddh sk %ﬁe!m” F’leﬁl%&!a&% 4Q anThe scene

i nstruction romtﬁe user, seap0|nter to the
appEopedaby ihﬁeséﬁnﬁﬁedﬁﬁiﬂdlél ditsplayvedesneghe display

22, and the user can modify the scene as required

through input device 23,

In step 56 objects are created which populate the
virtual world defined by the scenic data. The objects
may be avatars, props, sounds, camera, lights or any
other objects. The objects are created by loading the
required binary files 26 from the hard disk 16 and
storing them in memory 1l4. As the objects are created,
the relationship between the various objects (if any)
is also defined. The relationship of all objects to
each other is known as the scene hierarchy, and this

scene hierarchy is also stored in memory 14.

Once steps 50 to 56 have been completed, a virtual
environment‘populated-by objects such as avatars and.
props has been created. In step 58 this virtual
environment is saved as a set of virtual world files 30
on the hard disk 16. | |




10°

15

- 20

- 25

30

35

30 The geonetry file 102 is a binary file whictf2January 2007
defines the geonetry of the avatar. More than one
woanwstmysosfil e can be defined should it be requcte®2t0/003049
change the geonetry of the fgvatar. The rest file 104

| i BE ey A of ddeaAvalRbwh Ted Neakey Siate, and

is also a binary file. The walks file 106" s a binar

f | FRAYSR Tembiaf i GUURgD 20057 mwmm@mmon%

L& eond A} ARKBLIONS,Of14 hes avatary wal kil 1ihe
directed walks file 108 contains aninmations which can
bes&isErt ot ust a%h keomit clomheindhen@iers dhe
audlAfne for exanpl e by neans of the cursor control

keys 5 on the keyboard. The idle bank 110 is a set of

ani mati ons which the avatar can use when in the rest

strat lLe, ot Of i j [

e o STl AR TR e s
Th&adnimest inevkeb aipk al VA rtgiad swtvigforseniat | dms bdisch

gtégwai’%%v atgl %?gutgg %‘vai%rog?rm\oégl’rti XS c%&?irg%%so?&ﬁ?

an exa howa such a
pcepz 64, 650 "egatarEi §ie 6, ithreenstropst 64, 65, 66,
Ref.er ri 0k gure r 0 GO IS g I
FEVE TaBleO T, B8 Buel syl o30 R0, PERCORINRYRY 71,
c@dt andessenti héeta8chypeedaf /3¢ 13beafidlespahdchi make

132. e r I i S~a_hbin hl.e ' . o
adp; thE°vEREUEL Yoy sBaReht. SO sl Tt drks steER 4o O
124mp@ydéf, neBibbwalhewpr dpoiset fidesstwi b avatsssd as

The. asping fiLle.126 i,S one_or _nore yirang
cafecRion B oPot i B1g . RuBY S g B, AL BRE Tnprsad,
atohheinnpbtantersntoi thewnreletrhatafhlas is heeki dgskpl6.
the.praop.. JThe, speed file_ 130 specifies the, speed with
AR Ry 7 opoB®octhn, oRadElss FSF T sorn Rt e
expaallyf ubed13@r if there is insufficient space in

memory 14.

Figure 4 shows an example of how an avatar, such as one -
of the awvatars 62, 63 in Figure 3, is construqted.
- Referring to Figure 4, avatar 100 is made up of
geometrj file 102, rest file 104, walks file 106,
directed.walks file 108, idle bank 110 and animation {)
bank 112. Bach of these files is loaded from the hard
disk 16 in response to an instruction from the user, or
else a pointer to the appropriate file on the hard disk

is created.

The geometry file 102 is a binary file which defines
the geometry of the avatar. More than one geometry
file can be defined should it be required to change the
geometry of the avatar. The rest file 104 is a

keyframe of the avatar in the rest state,-éhd,is also a

 binary file. The walks file 106 is a binary file
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defines the expansion or contraction of the prdetdHaR 2007
op on the floor plan. The cyclic animation

of the
WPIZE"Sﬂ!@%ﬂéont ai ns ani mati ons whi ch may be used PC/GB2004/003049

animate the prop as it noves!8 30 The containers file

12850861 £ @ Sart 1iea te)Ss | O Wohé€ NaRat #F qsaaplayn@ont Bha
other props. This file holds a |ist of oor

0 d e e it o e 0% | €5n Eat et e nat 1 Qog 1 Eoh can

t e PR Rtz AW\t e HSES EOnPAS] tEeh WSvahd®t of the
props. The prop keeps track of what it contains 22
2OPE SRETIICS 0 SRR BT CBRD (A OTR0 4PN B0 hinkeys

Wt tHe QRIVHARMAI N B idsd rsghs 11he ava adet of

accordlngly Sounds, lights, caneras and other objects
caniFationg sRieh Fhe RVaERY | GRP tHR ST b Sihe | gest

VMot 'f&bJe%&&@l%an D eSO £ ih st drh MET SveT

approprlate copl ed objects share geonetry and

| ampmqpm@t(a N deapcEsta hrn o] dat Standidreagedd ! -

e%%&n%%@ﬂnb%aﬁrﬂcd 1A3sti g i o earﬁ@da@;‘itcﬁ'lé héhich the

ati ons et ween t hose objects are al so cl oned.

' F@Waé)aa‘rrylS@S &0s pegife tip ik e Fetd@iia- into an

apartnment block, and if an avatar can navigate itself
around t he house then it will automatically be able to
1slgasmagét shalsuant keampaiet ehtha eclpropn tsiwshedi ignp of

APRRLPEHRs, P65 Shach Aretdd oty 43 Tolstrteted..
cﬁﬁﬁanrpnqltofFagunatﬁon@Iqmwhﬁﬂ remped sker gz@metey file
T5es, Stk HALALRE B0, R0, B, B Rinere
gbihg LP8a speedf £3lai A80camdalexpahdr €iflke 1Sane
ani mati on associated with the stairs.

The geometry file 122 is a binary file which defines
the geometry of the prop. The state machine 124
defines how the prop interacts with avatars. The
grasping file 126 is one or more keyframe consisting of
an avatar attached to the prop, frozen at the instant
in time when the avatar is picking up ‘the prop. The
speed file 130 specifies the speed with which the prop
may move over the floor plan. The expand file 132
defines the expansion or contraction of the projection
of the prop bn the floor plan. The cyclic animation
file 134 contains animations which may be used to

animate the prop as it moves.

The containers file 128 specifies the ways in which a
prop may contain other props. This file holds a list
of floor plan files. Each floor plan file represents a
surface on the prop that an avatar uses td position
other props. The prop keeps track of.what it contains
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25 When an avatar plays an animation, that ani nzazt‘ljaSHarymO?
is ( retargeted to fit the avatar in question. This

WO 007583 extrapol ati ng the ani mati on so t hat POTEGB2004/003049
nodes of the avatar sweep ot novenents correspondi ng

t oahtoskaef itt benoebgtadh andnmihkeruchut thaceeasad or
decreasgd ii 30 magnitude so as to fit the size of the
avafFaPT9TRPsY "t echni que is known as notion

retargeting. If notion retargeting was not used, it

woyl. d he necessary_to rovi de sepayat e _ani natj on
fobodad, aoagare, Je 895 a0 B085 ChersbanronSEes
PCIt&B28Q46P08R4%ed 20i K9t 66l | L ngnaa VEihidhr way.

envi ronment The virtual environnment which is created

in the way described above is an interactive virtua

ernmiI ts WAE b & afopte @ Ofhd ObA SEBY WHSLEvedNi S
is done by 5 disp]aying,a graphical user interface on
't RPREGFLRCO 0o e Yo 8CYHS SR UTPNLRYe®d can be

erdeieek tvndreanse DfstApds deviage %%&w@m Er&dted) .

such a graphical user interface is shown in Figure 6.
10TM9P (PSS FRVIRT iTE kR ke ebTeks vilkRiows are
di&Pl A5 oHI Y ethideh s M Kkl O r& £ actdifed.

w_ndow 142, a scene w ndow 144 &nd a behavi our consol e
J Fors exprp i & 151090G swelamy ibg Pudltesinioran in

ORP B HJAC! MRS O R diald Hiskiahhigallle kel ()
character w ndow 142 shows a view of an avatar that iIs -

bénegncofheoiasge Hhens dénerivilngowompt isiivy s @dne to
Wa%ga%e?%%te@hteegpyﬁ%tcijllm,}k_cont ain the avatar

shown 7 aracter w ndow 142. The behavi our
console 146 is used to i nput commands via input device

2823 nel bd\&ﬁt'i'nﬁb%ig%%&fa%satf%f RAlguRldnar, WiaQUs By

al so be present d that w ndows “may be opened or :

cBya&argsof different sizes and different topologies all
share a common pool of animations. An animation for
one particular avatar can be retargeted to a different
avatar. For example, a plurality of different avatars
going up a set of stairs can all share the same

animation associated with the stairs.

When an avatar plays an animation, that animation is . {;)
retargeted to fit the avatar in question. This is done

by extrapolating the animation so that the nodes of the

avatar sweep out movements corresponding to those of

the original animation, but increased or decreased in

magnitude so as to fit the size of the avatar. This

technique is known as motion retargeting. If motion
retargeting was not used, it would be necessary to

provide a separate animation for each avatar.
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required. The editing apparatus 1 uses a scri pt%%ﬁanuary:zoo:’

Iagﬁ @F which 25 gives the user high-Ievel control
VHPFts within a scene, Wien creating thé’c'l""GBz"‘N*’003049

behavi our of the virtual vvor?d the user types in
cdremEEeliknguahvinsundhanvaapnmeshsol e. For exanpl e,

COfW@nG'J?rHBXéb@mﬁ?@ﬂméﬁt"‘@hﬁ@h i80cdLLeEh QR %Eteswgg}

t he scene ad renove objects attach or det
objer¢xibedorbeyeni ot ﬁ@r ipbpeactivaj dérbpadnkhdéronment

0 Myt i pf tio 3

SUIELCD GHEINe | AonEhnted By B QEIRL Ooniaa8a5008s B
ofdk @m@sgratpluh@abcw@nh:gteaﬁ@gagenatbe display 22
d c k Yol MBed

SEI TR e R S E EinfindSYean 1By Uit ffed by means
r esful Ir&?utbaﬁmmccmr%i’» . arkn esrcapysle a@édsmyh gaogpapgical

AP gy Y e I S E'Jef‘iecih%ﬁﬂs"”

any commands whi ch can be |nput t hrough the behaV|our
Jpehaw our file

cQns C SQ ut. 1
Tﬁglsgé %eﬁg{/%ngh 9 r':)e"g1 a]?réq‘? krfovvn P Hs V%JC?(F%‘Y% ate
Belhaaplew fridmesl yc an ﬂJé.a:rJaaitedvmddverlw, teypmh@raa:tar
nds, t hou a be our scrl
b8l B e RASHE Pt A4 G i Bt i ate
stdge. Mtisi dilien :Lassxzmdmn gle’sy r]emtrslleﬁltem cmgdrretmem
use of a record button which,s part cal
g g R R T
r eharded el Wliﬁtlowh naegshiche SCerews of e \dvcew; mfat-ZQLs
efos?.ntghE%% ?Lle?imer %‘hse \Qc%\lr\l/ewwri%%vgw %4' eshro%rcs rad scene
which is belng edited and which may contain the avatar
shown in the character window 142. The behaviour
console 146 is used to input commands via input device
23. It will be appreciated that other windows may also
be present and that windows may be opened or closed as

reguired.

The editing apparatus 1 uses a scripting language which
gives the user high-level control over objects within a

scene. When creating the behaviour of the virtual

world, the user types in commands through the behaviour

conscle. For example, commands may be typed in which:

direct objects in the scene

add or remove objects _
Vrattach'or detach objects to or from other objects
hide or unhide objeéts

guery the scene for infeormation.
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button is activated all action that takes pl ac@%"r‘?‘“f‘ﬁ@zow
virtual environnent is automatically saved to

WO /MRS recorded action gan be converted |rﬁ(6”§ﬁ2°°4/°03049

animation file such as an“AVlI file either immediately
A23 of &heacbamendst dge th€osplrépthbebalnoguageanrbe
ed ni.ng beha u LI .
BEARTES oAbt CHBokE) L Bpe S ER] Fihe, BEpigo a

sBahaateon.files can al so control mhen ot her 30

behavi our files get invoked or discarded (so-called
nmet a- behavi ours). Conpl ex notion can be built up al ong
Onhe theehbae by sebnedtiedawiibhl &henmesuhteli bshhramurs

p Syan . bl end] t .
23RN BhRLReATLE R L) Geps B TEELRGRHS" 1HED, BaEFbicuss
fRPCESGEB200040D03648 s22rByinani bahidedaskh§6swi Wihhnghe
' l=C e Vi al._enviran h
oFREREL noBLT BuOR P ptlini sl hYZCoRBhAR HRTEATRLE, Be
iopjiecthrbeghi thienhehavsothatonbpéet tanmaisonbeFputs
r .S -b - C Led . hy -an,-aya s n
KR, BsnrkirP 22k: nhEds BrhpREely FEIB T RE, 1 8
khoenaashgcsiptehi ng occurs when an object changes its
parent from one object to another. For 1 0 - d-prop_
is given-by one Avatar -toanother, then the prop
Behanjesri £5lpar eah beonrehetefli esthavabgrtypbngheén a

secon Fi gur 0, 7C sh m;ex
LEPECOF crphlehas s (b g BrRE R ERRITREELEL 008w, or
ebseubgtedcbydmng ahatactlandwhhchetakepsplahe awadar
a ch cter nd th three
sgiafr oBtaofl 808 phepegird o8 PRRoPaS 2Eh RS  Bpe
usheofharaeterd bhetoﬁOwhabhelanparheofhahe araphital
usggaiggerggggeadgpig¥e8fon display 22. Action can be

recorded either through the scene’s view window, oxr

else through a camera’s view window. While record
button is activated all action that takes place in the
virtual environment is automatically saved to disk.
The thus recorded action can be converted into an
animation file such as an AVI file either immediately

or at a later stage.

- Complex behaviours can be achieved by running many

behaviour files concurrently. Behaviour files can be
nested. Behaviour files can also control when other
behaviour files get invoked or discarded (so-called

meta-behaviours).

Compléx motion can be built up along the timeline by
concatenating animation clips from separate: sources and

blending between them (“motion Chaining”)._'
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‘ ' nt as their parent, and so their npvenen
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is al so assuned that the ass is |located on the
Diyaigimd. ®5ezhg@hw'ﬁwﬁﬁﬂhiagbre shows the glass with the
I a S en C /
bRk Db ok Ry (TRl RV ARARERE Bl
Sreve wuewamphy F!g@k@n7Bbgh@mslﬁh§hscehelﬂl@faa@byhgr
oMIER FRLA0GEUE ohler 30 d RELENBEICHES oShbE4an  NcGhal -
is action may carrie or exanpl e,
eﬂ@@p@ﬁselﬁoaapnﬂm'ls @@mmgn@awmneﬂ by agsagetby t kben
r n e igure 7B the
a?g F Qﬂggr%%% Fﬁ c ﬁgho%%tﬁggc g%?agﬁhlch nmeans
that if the chair 35 should nmove then the character

AU S ATl IOl

chaégaschVSmpaghnWaﬁr@mc@nelbbjehe tharactberpi cFerup

' %Qﬁg%ﬁssz %ﬁg‘r‘bfi 1‘&-:&'81& en'rnﬂgaﬁﬁ¥‘anfcégmtgi‘g%%h@ to

ass yna y SWtcC
theerahehyrsp changes dg¢snparsnthéroni tHeofirks avatax

h c ichis itself the child of the chair.
t%héhglégéoﬁﬁrl therefore nove in dependence on the

novenent of the character, which novenent may itself

450500 98 L0e7EDLERENLabeAbE oFNabincXTBLEnics,

erarchy sw tchin ex novenen
Ibuthesapfmgunbschhebpeens matpoaulamﬁdhbgaoheoahetar|n

aBaVBH Al BoBaDeARR NALUEEL. 117 LNGHL QNDBH Cng e

bé "‘necessar F OVI Séparat e
tmseanpnapsoasefartabneanalchparednéiaugiaeas mhere t he
nmovenent of one object was dependent on that of

anot her obj ect.
In Figure 7A it is assumed that the character, the

table and the chair are all located independently of
each other. These objects thus have only the
environment as their parent, and so their movement is
not dependent on the movement of any other object. It
is also assumed that the glass is located on the table.
Figure 7A therefore shows the glass with the table as
its parenf. Because of this parent/child relationship,

‘when the table moves, the glass will move with it.

Figure 7B shows the scene hierarchy which may occur if
the character sits on the chair. This action may be
carried out, for example, in response to a “sit”
command which is i1ssued by the user through the
behaviour console. In Figure 7B the character is now
the child of the chair, which means that if the chair

should move then the character will move with it.
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An avatar, is made up of a series of nodes whi ¢if EPEary 2007
20 | inked in a node hierarchy to forma skel et on.

In a
WO 20581%% ase an avatar may _have a node hi er arRjGB2004/003049

consi sting of two hands, £ho feet and a head node; in
g < offpl showadese tduensodd ariagraine himdy nayclammr if

Aod £9[ | OVS,, 54 NGELS, I pSy
eyegz,g}l é:y%]%i{s(g%eﬁlc? qj\}l-(%e\rgslgnsféavat 5{? tpk#ggﬁzza%&p&a grnop,
mave ngr ddedormsre atl dehdd v ofthishaylssdes in the

re v 5 hi rs 1. :E el I
R R TP Y piatar PR e 3 A0
e oigsl datafadied aberadten.i ginidiand nddel Howey ehild
of e Eﬁﬁdﬂ%atﬁﬁugﬁgﬁfssl#ﬁ?f'ﬁhé%%%ﬁ%@ h Gy n
vol une around its rodes, the prop 1s not attached
d¢ipegsiance en idhenawensemt oft Hére cha meerteai,n Wiiisthance
j [ rs t or ndi ng
R o ST Ey (e eara ety TR O
caeflgchment. In addition the orientation 22 January
2007 WD 2005/ 015505 PCT/ GB2004/ 003049 24 of the prop
relative to the node is defined. The distance and
Dymizgncatiieragichyhewitohing atlilvest comipd exn ove emea tish e
t e a.:pko e tta t n
bE, Bt o R R T AR Lt e e
inhiac vaiyt wind.clit Bapleeds nBEduredanpid thiotitt kiynawdtar
I8t L.on S of
2P 2EEndl T FRLTR LR nebidBlacy ETRECTINS <2hagach
amyefeprnsofforheljr eptdaipehen Isd tudd ideise winemed the
' [ C h [ e op, «f

e e oS Pt 8% RBREReRk uhs eiBEB s 5P heE
ohggctne or nore of an avatar's nodes; for exanple an
article of clothing may 15 be attached to severa
nodes. In addition props which

An avatar is made up of a series of nodes which are

linked in a node hierarchy to form a skeleton. In a
simple case an avatar may have a node hierarchy
consisting of two hands, two feet and a head node; in
more complex cases the node hierarchy may include nodes
for shoulders, elbows, fingers, knees, hips, eyes,

eyelids, etc.

When an avatar picks up a prop, -the prop becomes

"attached to one of the nodes in the avatar’s node

hierarchy. For example, if an avatar grasps a bottle
in its right hand, then the bottle becomes attached to |
the right hand node. However, since the avatar will.
usually occupy a certain volume around its nodes, the
prop is not attached directly to the node, but rather,

a certain distance is defined from the node to the prop

. corresponding to the volume occupiéd by the avatar at

.~ the point of attachment. In addition the orientation
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define the avatar's appearance can be attached 220/2PyRIY 2007
avatar. for exanple eyes, ears or a nose can be

WOZBTY to the avatar in_this way. 20 O herPQBFB04003049

can be attached to each other in a sinilar way.

~ olfnttéld pgent rplapsventbhehedinbideg iappacanes. 1 wheFigure

ich an tar _interacts wi L prop
TSt AR en et 1o AR e R e HE. RPBN POk LBe
nwidieh atrlee theapstdhed. st at e nachlne cont ai ns one or nDre
ani mati ons which are wused to take the avatar and the
prop fromone state to another. Wen an avatar
Onoteraptrepwhth hepomp, athecB@datat an guetaes the prop

i th ti h th t rf
R8s FERBIE SR SRaRBre oroa Et APdChathi RS ARFEROFS-
Fatrt aghegpleo afpthp. aﬁatEmgp&ey@ oataba eadchaheoh50thadh
t t t t
B8ROy 2ERaRE °Bs Babhone kRS ohass, B Tiopt! dPELbafodys,
tﬂ%;éammatﬁoﬁo07?h&%ma?@?éﬁ1?5@ﬁtH€TpEBﬁ06§h0??@49be25
- -hes--the, 1 nLtl a ate 0 and a
SERERBEToHs FARLRE LR EPamAEoHP e CaPearpaPrRAoFoFaF ve
pt@ptﬁeOmrbnelnoﬂhlsndnmtsabriéatatlath is done to

ensure that all aninmations are conpatible with the 5
environnent. Each of the state transitions 154, 156

- Adpkbpesahhpevaytathedht6haaypong aendmancavétan are

ta%e from,one state to.'anothe .m@en %he 'Hteract.
BV ACGEABr BPUSH’ sEAF coXOMDLP ARG PFBIFLSpRE| F1RENLNG Hay
benatbhthel sbasevapdlanbdbieal - $hahed1aﬁdncpﬂ®?sﬂﬁhaﬁh
ayatar . animatjon, and a pro i on, whi g e i he
oQ¥Iha AR T RES R S rPeRraRee " Tbe REt AL 00, BF e
atrhoak;sEateextlopby eeyedheedrs or a nose can be

attached to the avatar in this way.

Other objects can be attached to each other in a

similar way.

Intelligent props
In the editing apparatus 1 of Figure 1, the way in
which an avatar interacts with a prop is defined by a

state machine which is associated with the prop. The

. state machine contains one or more animations which are

used to take the avatar and the prop from one state to
another. When an avatar interacts with a prop, the

avatar queries the prop for the animations that the

“avatar 1s to perform.

Figure 8 shows an example of a state machine which is

attached to a prop. In Figure 8, state machine 150

~comprises prop initial state 152, state transitions
154, 156 and idle bank 158. The prop initial state 152
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15 interaction, one of the animations may be omtted.

WO RHPS/OIF8S npst sinpl e case an avatar i nter act sSPGH/ER20§4/003049

prop in the same way evefy tine and | eaves the prop
defdadsyy the lntitfisddstiate lof tihies pocagpe thel pAdp has

Yok 5L 352U SRGE IR SLANRLLIR LR
tearthive progr dinedhdust il tdm lawdtadre .wh &hitshe sadaingr tics
é ‘?:reaq:th'a@g al\ﬂ ta?u'irg%l% at%d c:'olctllpg%l%{l nglethS %tehe

en an avatar interacts wi queries

gyvgE onoventthe avat ar ani mati on. The avatar is then
animated with the avatar animation while the prop is
animated with the prop animation. 30. The state
Eggbhiode the0 sitetas $oenstidd okisndiFdt, i 48kl gefiiines the way

r hijs h a e a
l&b e£ ngﬁdggg ?& BQ%t%E EQeW%%ﬂ g fE%Ph%BE %E%ge
tma@npm@erAybanlahewglnheranate ﬁacbeneraﬂthathﬁatprop
t'ﬂag‘sﬁ*tigﬂggﬁi%%r alhZ2¢3:¢9ah! “%Lcta ‘aﬁﬁ gnic4RLH on

ire®'Fo

open arc r exanple a
sagée,napdlnnnbdmne Bihs agatapr apimatdothendnai popment

FEpARUA Y2007 YO PROSLOLIS0S.RATLCE20041004049 120
ang, as’'lo ¢ ine for the prop I's
io@tnedtByatettqpthehétnpﬁoptmmbL bBowblert owhater act

ohthiz tie" BRbmobe. BRrafthEa®Rake, Bt BPub GuFiEh B0
interpetént, f ooen ofietbbj entimbbianst hey, bet brittatle In
<BCHeDE, a%aRcoLade bl gb ek Py gRELoRs GIPAOE LD 1n
thechame' sahi evarghyinegehbeiewniveh the prop' sxdOthgl ps

i&ofgﬁagt§L? tES %Htegrggg gﬂetggoﬁl ggagnly one state

and there is no state transition as such.

The idle bank 158 defines animations which can be
carried out by an avatar when the avatar is interacting

with the prop and is in an idle state.

When an avatar interacts with a prop it que}ies the

prop for the avatar animation. The avatar i1s then

~ animated with the avatar animation while the prop is

“animated with the prop animation.

The state machine 150 is associated kinematically with
the prop. This means that the state machine is

attached to the prop and as the prop moves so does the
state machine. Associating the state machine with the

prop in this way decentralizes control of the animation

- and leads to a very open architecture. Fo:'example a

user may introduce his own prop into the environment
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depend on the relatlonshi&;of the prop to other 15
apbl, eetss loRgops mhehs$aaeemﬂahhhaeforanhbapeop is
ti.Qns ap S S,..lf,an avat
e S8 P RrPp ke Pl pdS P iRbe et
wiithn&hei sasigofothecenvarnn@énst at e and thls state has
preconditions specified, then the avatar will attenpt
to satisfy the preconditions before executing the
Waenmihe. prapf Bi bieagrebyacheetys, cohptexspekhegnoths
at g f ops and ir
oL OB, 3 e RR oL U ERE LB Dofe KB NES ABRC AP e
the ShateamaahanarassanmateﬁuW1hhbbhateprnp0ahsér|dge
0 0 this _case, if.the
cHInFES HEE hieLHEendTEh (e PBRle lyen SRERRERTIE Ehe
Sbetelmachlnefhehﬁerarchgetogetherlwithsthatpsoptsto

I s S CE TR U A T T

enhgnonhent. i sThas isdpeceise thequeceslsapy sémtmatbens
t to th d
2o Fh Tt EPact RS RO ok P rRe SRRT PR r 6 i

alwekes baeapaihalole, o&ndtBhomlebeaﬁﬂna]himmyw;?DD?alms

0155 P 0030 9 27 state. |f. an avatar
6088 00 *Ee AR O ey PO TheTHFE ot af o
obwe¢t$espect to another prop then the systemwl|

attenpt to take this prop out of its idle state

bef ore executing the conmand. 5 For exanple, if an
Properacth ontay chyvesiaes avat diaywipeeconditions

applied to states. If an avatar is given a command
that will result in a prop transitioning to a certain
state and this state has preconditions specified, then
the avatar will attempt to satisfy the preconditions
before executing the command. In this way relatively
complex behaviours can be generated by combining a few

props and their state machines.

For examplé, a precondition might be that an avatar
cannot put a bottle into a fridge unless the fridge
door is open. In this case, 1f the avatar is asked to
perform the action of putting the bottle into the
fridge, it will first attempt to open the fridge door.

A state machine may have an idle state. State machines
with idle states are used when there is.a transition
required to start the interaction, whereupoh the prop
goes into the idle state, and a transition to end the

interaction, which takes the prop out of its idle
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to bed, then an ani mati on may be played that stZrpguary 2007
th the avatar standing by the bed and ends with it

WO?‘&?ﬁ’HES% the bed. The state of the avatar | EGICBAO4/E049

10 bed-may be specified ad’aft’ idle state. In this
s¢edre  tife andlagalbamk iBogivies avabmmandybuonﬁaialready
.anihat i resp fferen

3 TR GO0 ot FEET peppBRL ERDRROLAT, Brbh HRGR tye
sty§ temtwdrldc ta tiviermpp taiot hakeobhést pebpewbtr ef itsnusie
sk pLEodRl QEuel nielne TRbmth| happen
autonatlcally R ranS|t|on correspondi ng
to it getting out of bed whose initial state is set

- rhe Wheqdle state. inPRLELEe A, TRR39G03881 9207 going

Avat arstcah conmini ¢ avat ars  an
teabkdet éens apehawmatieont meyobghpiitegsdgehpasstagts

0 a a nigat i a e vatar,
wREhO bR RN R RO TBY T KRR Bl bR PRRhT Y B
1Mﬂ99e9nt@hecbﬂﬂun|EheestEhESofstﬁenevahanugyiag25n the

~baaeﬁ5§¥ éé%@fédmgécgn ?algesggggd 'fn Pg%magtaThe

conne ewed as ag i nsi t he" sof tWwar e
tivendae haakafoenths avabssagey abhtaimt ansmatsoes, t o

T e MR S YL S T
moeewenest helfnkbsageataad psotkss 1ﬁf3ﬁh¢b@dsamp LE?
S EPRE ok, AEoERSE PRI e ne b b " By et
géy eanthobbpedt |ﬁﬂlﬂlwuhlIyapﬁhnseutammtmmalﬂychﬁlns

I et LR A S e R
oplheddwhetectnithel | Diase i sét tosthecidonsstaibefire
nmessages to other objects in the system These

nmessages only get fired after the
Deferred message passing

Avatars can communicate with other avatars and affect

 each other’s behaviours thorough message passing.

Before an avatar can communicate with ancther avatar,
it must connect itself to the avatar with which it
wishes to:communicate. This is done through a
specified message, which can be named in any way. The
connection is viewed as a tag inside the software

When an avatar emits a message, all avatars listen to
the message, but only those avatars which are connected
to the avatar emitting the message will receive the

message and process it.

Objects in the environment are made to move by building
and linking together chains of animations that get
played out by each object individually. These

animation chains can be cut and spliced together.
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hmﬂnamChyueracts with the prop, and when the prop is
attached to another object the aninmation remains
associated with the prop. 15 2. Apparatus according to
claim11 wherein, when an object is attached to

anot her object, it inherits the novenent of the
object to which it is attached. 20 3. Apparatus
according to claim1 or 2 further conprising neans
for storing an ani mati on sequence for subsequent
replay or editing. 4. Apparatus according to claiml
or 2, being an 25 apparatus for playing a conputer
ganme. 5. Apparatus for controlling an interactive
virtual environnent, the apparatus conprising: mnmeans
for defining a virtual environnent populated 30 by
obj ect s; '
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environnent to create an anination sequence,; and
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replay or editing; 35 wheP®in objects within the
CLamMeal environnment may be dynam cally attached to
and detached from ot her 22 January 2007 WO

2005/ 015505 PCT/ GB2004/ 003049 30 objects, and when an
obj edt. i s Afpzached tforaconlienlldbjgean ihtembekite the
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an object is attached to another object, it inherits

the movement of the object to which it is attached.

3. Apparatus according to claim 1 or 2 further
comprising means for storing an animation sequence for

subsequent replay or editing.

4, Apparatus according to claim 1 or 2, being an

apparatus for playing a computer game.

5. Apparatus for controlling an interactive
virtual environment, the apparatus comprising:

means for defining a virtual environment populated
by objects;

means for allowing a user to control the virtual
environment to create an animation sequence; and

means for storing an animation sequence for
subseqguent replay or editing;.

wherein objects within the virtual environment may

- be dynamically attached to and detached from other
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means for allowing a user to control the virtual
environment to create an animation seqﬁence; and
means for storing an animation sequence for
20 subsequenf replay or editing;
wherein a prop has associated with it an animation

for use when an avatar interacts with the prop.

S. Apparatus according to any of claims 1 to 4
25 or 7 or 8, wherein the prop has associated with it an
animation‘defining the movement of the prop and an
‘animation defining the movement of the avatar when the

avatar interacts with the prop.

30 10, Apparatus according to any of claims 1 to 4
‘or 7 to 9 wherein, when the avatar interacts with the
prop, the avatar queries the prop. for the avatar

animation associated with the prop.

‘35l . - 11. Apparatus according to any of claims 7 to 10
wherein, when the prop is attached to another object,
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aratus according to claim 16 or 17 wherein

wo %‘E’?"P@g %ontains an instruction which is to ggTﬁgzggﬂoosow

to an object in the virtudl environnent. 35 22 January
tﬁ@OﬁsSﬁDLﬁMﬁW@&Bﬁﬁﬁl@@Th@Bﬁ@ﬂé@@@&ﬁéQreﬁaimg
g@&&gﬁgus ace ng to._claim18 wherein the

|nstruc SCont |s on pé@%ed to the object once an

ani mati on whi ch precedes it in the script has been

D &Y & o ropPrafus AR A REORHL e 818000 +BS 4

okeésmcalﬂ|Mh$rééh|mhegamumaaﬁpeabanealmandoaﬂ are
0 21,
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wﬁkhrahetprop avat ars share a common ani mation. 15 22.
Appar atus according to claim 21 wherein the comon

animation is retargeted to fit the size of the avatar
in qaéstiappazatusAppabaﬁuﬂgatoocdemg 1.8 ahgrefint hbe

“SRrtentebhing, ciPk TRy i sfalen cBRB%AFIEaG 2 eRnc i
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ctive virtu enyv
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avatars_an wherein Obj i thin.the
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tanthdettanhédstabe) othdr ophjientdly back to the initial

state.

14. BApparatus according to claim 13 wherein a

precondition is associated with one of the states.

15. BApparatus according to any of claims 12 to 14

wherein the state machine has an idle state.

16. Apparatus according to any of claims 3 or 5
to 15 wherein an animation sequence is stored as a

script comprising a list of commands.

17. Apparatus according to claim 16 wherein the
commands are the same commands as may be entered by a

user in order to control the virtual environment.

18. Apparatus according to claim 16 or 17 wherein

a script contains an instruction which is to be passed

to an object in the virtual environment.
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an _animation for use when the prop interacts with

it
WO 205813031, and when the prop is attached t PGHEBHE#H003049
- obj ect the associ ated anffrati on remai ns associ at ed

wi t h ltthe pro@raidis) am@rndi2(0to \WDa2605/80150%in the
PCTL/.(B / QQ304 33 25., A hod.af controlling an
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eractive vir
agdmprtisnnghtileh stregedesf 1 tddii ndheg sendiptt Gals been

I nt popul ated by 5 objects, wherein objects
ﬁ%%yﬂﬁp% yriam cal |y attached to and detached from
ot her objects; allowing a user to control the virtua

envi L,enne reate an.ani nation. s nce; and,

St or P05 aAbpar At Aecaludy T L0y BEleRe Breifing
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mooemenltlsing an interactive virtual environment, the

nmet hod conprising: defining a virtual environnent
popul ated by objects, the objects conprising at |east

avat dis aAgpapatps; a2@oaldiay hg anysef thecpmtreHlihhe
i.rtual _envitongen tQ.create_an, animation sequence;
gt B S Rnd: POR Ed4Tenes PoratBsshacH: & FEpTay
aoimadibhng; and associating with a prop an ani mation
for use when 25 an avatar interacts with the prop.
27. A conputer program which, when run on a
22. Apparatus according te claim 21 wherein the

common animation is retargeted to f£it the size of the

avatar in question.

23. . Apparatus according to any of the preceding
claims, wherein a prop includes a file which specifies

a way in which the prop may contain other props.

24. A method of controlling an interactive
virtual environment, the method comprising defining a
virtual environment populated by objects, the objects
comprising at least avatars and props, wherein:

objects within the wvirtual environment may be

dynamically attached to and detached from other objects

under user control; and

a prop has associated with it an animation for use.
when the prop interacts with an avatar, and when the
prop 1s attached to another object the associated

animation remains associated with the prop.
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readabl e storage medi um having stored thereon a
compwer pidpiaredheEcontpehlinm an ntempuies
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of clains 24 to 26, or to becone the apparatus
@fcording to any of clains 1 to 23.

defining & virtual environment populated by

objects, wherein objects may be dynamically attached to
and detached from other objects;

allowing a user to control the virtual environment
to create an animation sequence; and

storing an animation sequence for subsequent

‘replay or ‘editing;

"wherein when an object is attached to another
object it inherits the movement of the object to which

it is attached.

26. A method of controlling an interactive
virtual environment, the method comprising:

defining a virtual environment populated by
objects, the objects comprising at least avatars and
props;

allowing a user to control the virtual environment
to create an animation sequence:;

storing an animation sequence for subsequent
replay or editing; and

associating with a prop an animation for use when

"an avatar interacts with the prop.

27. A computer program which, when run on a

computer, causes the computer to carry out the method
of any of claims 24 to 26, or to become the apparatus

according to any of claims 1 to 23.

28. A computer readable storage medium having

‘stored thereon a computer program which, when run on a

computer, causes the computer to carry out the method
of any of claims 24 to 26, or to become the apparatus

-according to any of claims 1 to 23.




