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PROGRAWM o @BhbAYI OUR | N SYNTHETI C CREATURES Fi el d of tl}%,r invention 10 The

~present invention relates to a system nethod and new nma -G%mWWEﬁbuage to
program behavi our of, for exanple, graphical characters, interactive toys and
robots, and may, if desired, be used for creating digital stories in
graphi cal environnents, virtual worlds, interactive toy systens, and robots.
15 Defi nist i ohSYSHEM,MBTROL LS LANGTAGEFUR PROGRARRANE BEaAPIGUSHMt het i ¢
creature is to be taken as ig | iﬁ%ﬁéal character, digital
character, toy, interactive toy, ) strial robot; and all or part

.of a real character (human or aninmal) captured in digital imge, on film
vi deo tape, or otherw se. Background to the invention 25 The field of
interactive_foys and entertainment :robotics has been advancing by |eaps and
.bounds. Toy§“§¥ﬁf9VdFW§ﬁF§'nOM/that are enbedded with conputing el enents,
sensorsland actuators, that can interact with the surroundi ngs and display

‘interesting behayiour. "Furby" (trademark) by Tiger, Electronics is a good
exanpl e. Homeve?i,lhet ngg%nttlﬁi’fé)é‘g?g‘e{a%ﬁ Ped t & Ao pew gBtlpRp

pr ogr ammabi largyage 't¢-prdgydm belmvivat of) dorr expmply griphital chathdaispintdatvet e owner

| i kes or WaRk$ .anRoReLisC ok I 1| abl t : amm.ng | anguage of
their own. An e amg)?tlg' iaéa'%%?eﬁ‘lfgg%%’( tg‘?ﬁ%&ng(?rk?hegﬁel%g"sﬁ%?%mfﬁademr k)
robotic ki tS8BURESAYTIEenEh FirtnabHoRlds, Idereptivedsy gistems aod rokats.on and
programidng in an entertaining manner. However, the RCX programm ng | anguage
that "M ndgiQhLAs.. Uses is a general purpose |anguage, and has a. relatively
lowlevel to enabl e t he programm ng of behaviour in the robot. For exanple
wth RCX a child can instruct a notor to operate for a certain period of tine

so that the 40 rakeighbaniDYRcaEABAH Rilrince 19 2AGRIRYE FDLG:GORPpEX DENavi our
X ' ot a

such as, faqr, _ exa _wal Ki of. a dog-like robot, requires ot nore
know edge, SKI1T- aﬁi&1 8% SAPRRAl heradies digiohasaer ke CRIEASHED 1Y, 5 11 e f or
the prodr armbst, indusirial delwity el ell oo Haalvel @ réil gheteetee| (hivphAtdrcadimaguage to
progr am behaphesl in digital image, on film, video tape, or otherwise.

Background to the invention

25 The field of interactive toys and entertainment robotics has been
advancing by leaps and bounds, Toys are available now that are embedded with
computing elements, sensors and actuators, that can interact- with the
surroundings and display interesting behaviour. “Furby” (trademark) by Tiger

Electronics is a good example, However, these toys are limited due to their lack

30  of programmability. “Furby” can not be reprogrammed to display what the owner
likes or wants.

Robotic kits are available that have a programming language of their own.
An example is the “Lego® ftrademark) *Mindstorms® (trademark) robotic kit
35 meant for children to learn design, construction and programming in an -
enterfaining manner. However, the RCX programming language that
“Mindstorms” uses is a general purposé language, and has a relatively low-level
to enable the programming of bghaviour in the robot. For example, with RCX a
child can instruct a motor to operate for a certain period of time so that the
40  robot can move accordingly. To achieve more complex behaviour such as, for

example, walking of a dog-like robot, requires a lot more knowledge, skill and



. ' : ! y 110
that one sees in the real world such as for exanple, walking , wgvi]n%ﬁﬁ 26
W nki 02@;173530 forth. Wth such a | anguage, nore conplex and interesting
behavi our 10 be easily programed for the anusenemCigGo8MeI6dr en, such
as singing and dancing, acting a scene, conversation anongst a group of
toys, a gane, nock conbat, and so forth. Further, many robot |anguages are
tied to the specific hardware of a215 particular robot. As aresult a

progrﬁmﬁég&%e%gﬁg‘.&%g_l t he behavi our of one type of robot cannot be
used in other burlt on different hardware platfornms. There is a

need for a high-level |anguage to program behaviour in toys and robots. 20

Wth rapid adt/m&ablet@ﬁm&@ bl rdo8EH R E;}%&] ensers and
act uator%%end ) st,e% ?ieéghnolggy, m)rg{é]gésé I cat oy mechani. sns

will &8 a"tuél 8 %me:lwgﬁmmts a decade
ago. cOrmdcberfathdw*xthfsumaMngaage aﬁru&zﬁﬁ&;eaﬁdéﬁgés? bER&vidlirtGh OSUr € Of this

pate | dq toryline of .a nam y .generated

ent efrbi alz%ment :}E Fam. SEO% h saré g 66{%’3 |a§ SR apdd  using a
mat ri x cERFEgsAing & senyl enyefsatignembegsal Eﬂﬁips:ﬁﬁsjfsphl @fne, Moskt of 30

char act ebmbhiahd Rakdrtici pate in the storyline established and a set of
reusabl e substories is defined. Each substozy represents a "fragnent of a
story", usually involving an action by a subject, where the subject is one

of the char aFusther, lhﬁlstrolmﬂbsﬁgihg@saﬁaﬂed)@o &Eél%ﬁé&ﬂEUMraQ 4 ges with

di f figr enbnaes Gt g being the subj. nd dlfferent ones of

“the charactersrgixl)ng h e@{éﬁl 0 c1 tofgmf &J’Bﬁ?"&f’?ﬁ" feBeh substory

has a s&Peoff Wﬂ?é&cpmnns o¥qbe§, bt @h éuﬂa'enahsuhmé of the oy
t he

defi nedpmhﬁh@mheﬁezséﬂ&eaﬁoﬂdﬁfgh:}éverﬁﬁg‘mga% E_f&gtug pes of

substorgg&r# be perfornmed at specified tines. An Initra ed story" in
the formof an initial set of substories is stored in the plan list. The
substories stared in the plan Iist are executed at tines corresponding to

t heizo respecm'd&erﬁtﬂ(‘ati(réﬁié 40 éehﬂ%%du&ef +&hobfofy mﬁ;ﬁé@é of4 the execut ed
Cr Showh -3 SviHbo i mage

substori the gnd user t systemis eilt
repr eseftrAg HHE‘?’(?P Py, mpee eophistipated oy mpghaydyn»9 715

PCT/ SGCEiM@@GeIQp@ ﬁahmwlmdmadﬁmdnﬁidmh&lmw&%i ory. In reaction
to each executed substory, plans to perform additional substories are
gener at substories are froma set of possible reaction

?e’;g he, additional
,subst or PRusidesption of prlox ath o of ory. Each plan to performan additional
sub&iory is assigned to a specified tine, and

US Patent 5805784
The disclosure of this patent is directed at the storyline of a dynamically~ -~ =~ -
generated entertainment program, such as a video game, which is generated
using a matrix of reusable storyline fragments called substories. A set of £
30 characters that participate in the storyline established and a set of reusable )
substories is defined. Each substory represents a “fragment of a story”, usually
involving an action by a subject, where the subject is one of the characters. Most
substories can be reused multiple times with different ones of t-he characters
being the subject and different ones of the characters being the direct object of
35 the substory. Each substory has a set of possible reaction substories, which are
a subset of the defined substories. A plan list stores plan data indicating ones of
the substories to be performed at specified times. An initial “seed story” in the
- form-of arr initial set of substories is stored in the plan list. The substories stored
in the plan list are executed at times corresponding to their respective specified
40 times. For at least a subset of the executed substories, the end user of the
system is either shown a video image representing the executed substory or is




«plan data representing the plan is stored in the plan [ist. in Tﬁgl APR 2003
substories could. be video or inage sequences. The specification discloses
ho“’SQﬁé&ﬂbHﬁ§ are related. However, this is related ﬁ&g@}&ﬁh@ ~on a

mul ti nedira screen, and is not applicable to toys and TODOTS. S
specification also does not disclose a high-1level markup | anguage for
specifying a story. 15 W9303453 his di scl oses a systemfor the
sequential performance of a prerecorded story including text, animtions or

Vi deq, fskraideli i0forMEQ ! TeiHeOdkecTto® SBSioe In Ri6fic] 3P| kch "RLaENted in a

per sonal uter, has cont.i nuous de, in_ 20 ich it perforns the
story Iisﬂg%’ yP%ﬁ‘&tﬂ E‘Erf{& 05%&# “]%gc’a’éé af?lgﬁﬁ?f%%ifhep%‘h“gm | oops of
ani mat i enpstatiescirh éom 8 ecti of possibit avedtiyn balsstatasfandish fekamtdd&toryuser, and an

I nt er actg ek }t(vh S perf. ni Lops, sound or other
activi tf"d&}é‘?bﬁgﬁ are’ é’%%gﬁ%t%ag?l %%gt?ﬁ)egﬁf;ﬁ%éﬁgt osrpyg.&tﬁﬁ‘g%dei %n%i spl ayed on a
screen @landata ppsesepiingithsplpngsistored mghe olandistl/ or vi deo. The text is
prongunced 25 by the systemin the course of the sequential perfornmance.
When the conputer, is in the interactjve node the user may conmmand it to

r epeat \Aordg%i'/%is‘éhs’tﬁ?%s F‘Pl“lgt'??e"’td@%t".r Heée FeerTatY: é’t‘l}eoﬁ’%@ycﬁh@ words is the
sanme asdishiesdsrlmw sabstbrienatenraddial. Howegenm ahisyis pelatvdutecgtdrieobhext . | n both

t he congj [ tiV d words are

i gt 1 grriufitdie SRE 0 oo SRLAGRE o fys RS Ronckel Y BRAHREEGE 103 Cven
i n t he flse deesciot dlisclosela highnlevdl maplaun apguage for speelyimgecster®rt ai n prerequisite
steps. Therefore, certain animtions are interdependent or nested. The
per f or g)g :g‘Iesﬁa gi ven ani mati on. may depend on whether a particul ar
action B carried out, or on whether another animtion has already
been perf or rfigds discloses & sysierddon fhscsequengmah perddrasintey of 4 erer8®rdahput er .

US5966546ry Bh@irpateth adt@StidddCorStiald hnl UHidRS SrfbHmaRbAY il QfktémSi Mul ation

device fof fosterjng a virtual creature. A virtual creature IS grown while
di sci pl PHfemPho fmplemepted; # AgPesToneh SOPPIENaT A RRPECYCB9AS then a pl ayer
congluctwshish G perdpanthiensgtoryt heatiyentd unbmkapengeitimode, dalwhick 8 request from

the vi r;ﬁ#ﬁkm& Eo%?& '8k &%&H?ﬁﬁﬂﬁ% izgﬁ%t%fagg%éﬁ&w&}ow 00166 4 5
' Pt

screen. e device I's_prov] de J mar k lay units displaying a

pl ur al i t8pmERd 95 ngragiiverpeds; ferkishithe Fstae Wﬁwemqﬁgsq@ vi rtual

Cr eat urd.otldi astivitied ywhithl 466 tarpeditil ay thenlideah efory. Mext i8 Rlikipldyd@ od £ 0T r espondi ng
treat menl RYr 38l Sfddh %a1Bnd BEK! drighics and/or video. The text is pronounced

25 by the system in the course of the sequential performance. When the computer

is in the interactive mode the user may command it to repeat words which are in
the text. The-pronuneiation of the words is the same as the pronunciation in-the - —-
originally pronounced econtext. In both the continuous mode and the interactive
mode, the pronounced words are highlighted. Certain animstions are made

30 inaccessible to the user, even in the interactive mode, until the user has
executed certain prerequisite steps. Therefore, certain animations are
inierdependent or nested. The performance of a given animation may depend on
whether a particular action has been carried out, or on whether another
animation has already been performed, or on a random factor generated by the

35 computer.

US5966526 A
Th.iS'p;atent' has the stated purpose of providing a 'éiinulaﬁc)-"n ‘device for
fostering a virtual creature. A virtual creature is grown while disciplining or
40  training of the virtual creature occurs when a player conducts a corresponding
treatment in response to a call or a request from the virtual creature on the



.mark fromthe plurality of, marks. The device is provided with a &tbrA%Zﬁﬂﬁ
unit for storing control data in respect of faostering the virtual

creat ntrol unit 10 reading correspondi ng copt, fromthe
storlﬁgsnﬂ?Wﬁﬁhen the treatnment in respect of fosterlg i@%%ﬂ@ér ual
creature is inputted by operating the key swtches. The devi ce conduct
control processing in respect of f%stering the virtual creature based on
the read control data, and has with a display unit for displaying the
fost gr ederkes e d&t&aégt&dea%@eaﬂbmﬁhyms%ﬂ%ﬂ @heHilyidtvention and

this patent re quite different The resent mven%riﬁlsgrow es a
I

pr ogr amtiRfy E‘D?DS? insprsRect 9f 19gteBRe R BUPabfreatirs Y &ftiPes in a

hi gh- | eval kepskitthdsFagmmdgRing Bhéosreppinditiy is@aaicht bbdlating far @étides a

Simul at i on ci,imw Ge for os; er l.. ”gé&r&) cggsw [ Crglm&r% Sinit fg W09316776 A
r#u’g

reaI-tlrre in erac‘flve ased, nment system that
enpl oys smrmerqgutre]r dgermrlaﬂ@dt of ﬁd@ﬁgﬁm (ﬂ@tualtetqnmrk afcontrdewniganes) t hat,
| Nt §p ACtSaiMel Bhrie AR DASE Hata RS MO8 0N 1EARL LOBLERLn3 AL i On or

o e | o-&Cwipg o1 S 8

sinulator. -The system enpl oys a conmputer processor, .hel met-nounted

proj ect FERe e e yituad frepaEy it d - bg ooreringy e &Br j oy sticks,
a soundsﬁﬁaieenﬂ‘harubwcemﬂtzarqmerp&b&dsmfgdﬁmegﬁé&s:f fBstpling ahety of
partici pant aIIyt nt Wi | ect d. tJjged video
scenari gg%afm%%ﬁﬁ%% %]%)m?dl en%rﬁﬁa era%%thlsagrﬁﬁlséa%ﬁ%g ne“%ié%gi ng the
control mmmfmmmi mul at or operates independently of the
ot hgs, %&%ﬂ&ﬁ&@%f%@ﬂ&s&ft iBfntibk RATh FR¥nE Yy u?t@ éﬁ‘&eﬁ@ﬂ‘ﬁescena“ 0,
possi bly at 't he sarretlrre angi ng or net¥vork|n si_mul at ors.
Each noPT8RtoaEeiog; 'g’ °Eos§ﬁ‘€g v’é’ﬁﬁé’ﬁced tof)
appear astuahcmanndsspaa:@ghelavallmarkhprlangml Ghisapatestospacifeetionmn
'nteracg es a WrilOREGE SO btk it $RhaY 8dafifled Wi ndshi el d screen
al | owi n e participants to interact th the systemto achieve the
predet erm ned gane 35 objective. The sinulator system i ncorporates

sel et | WDIdEETRES (yokes or joy- sticks) di spl ay networks, and sel ection

buttons and A:ontrolés 1 ger H“P on_' ﬁlg&rvgﬁw,mgﬂgeﬁy by the
1se o’in

part i Ci pant S Iin resﬁo ormatl O rom e scenaril pr esented on
t he di sfehgmplegs Rfomputergengraiet yidse gemut%ﬂmtk plovidsp; Wl thege games, and

has verpidadetk Fﬁxiﬂ 8 xh&ho@zqméaﬂ fhatpnas eohtrdl &M GNsiihiidtes s of

behavi oyt prpar aim ng, 0. 1. APK 2008 VG, 02/ 2978, PCIL SG0H 90166 5 5

25 motion-based cockpit, control yokes or joy sticks, a sound system, and
computer-generated video games. A plurality of participants (iypically two) _

m e interact with selective and timed video  scenarios—to achieve an objective. T e

Interaction is achieved using the control yokes and buttons. Each simulator

operates independently of the other, except that group of participants may play f—" )

30 the same scenario, possibly at the same time by ganging or networking sets of
simulators. Each motion-based simulator is designed and cosmetically enhanced
to appear as an armed space vehicle, for example, and comprises an interactive,
video scenario virtually displayed on a windshield screen allowing the
participants to interact with the system to achieve the predetermined game

35 objective. The simulator system rincorporates selection devices (yokes or joy-
sticks), display neiworks, and seclection butions and controls that permit
Interaction with the system by the participants in response to information from
the scenarios’ presented on the display. ' '

40 This is a simulator environment for video/image games, and has very

little in common with the present invention in terms of behaviour programming.-



.
An.obj ect oriented approach to virtual notion programing utili zgs-ig@ﬁgréﬂgﬁ
notion identifiers such as "turn" and "accelerate in conbination with

nodi Ed'dféz%gﬁgch as the start and end tines, the nagniggissoeedst he direction
of € rotion object to be sinulated to conetruct universal genic,
notion descriptions of conplex notion events. The m ni mal bandw dth

requi renents of this virtual notion progranm ng approach enabl es use of

M DI commruni cation standards for virtual reality show systens and

i ntgractive conputer applications, including video ganes. A virtual notion
controlb’ltssz %ﬁlaei ves generic notion 15 descriptions and breaks down the
descri o nto their constituent parts. The controller expands the
generi c not Apnotijerenericnitesy sppmach defdrtasl mesep HragiagRuing 'Hilizfes and

Pr 0Ces 388 Bt e Alinddl CRUPLAMDR MPFIdbaSaU Il dofiidilidh fwier s (0 generate
| deal &cceleration profiles _that, define the accel grati.on.conponents for

the gemedificrneichors testart pad AT e FerBREH e’t"i‘f”ﬁ#“’l%ﬁ%@% ion platform
hayh Ng1#20 mbtlshThbeet BeahkagiraaktediOMe BREEuCT hentepedlr gidege metigonfigured. with

artificial .intelligence for |earning.ther 1l Ll i@ oparticul ar

mot i onIFTCHPHYT? GPFFg’?echB?ltlwlnoTvle%?s‘ jti]r%trSI anégg}? elﬂlﬂdlteéétl accel eration profiles
i Nt o ctis ezl chopiosi propammingrapprdachf enablasarsaf MIRT prmpEBicAi®hsed upon t he
cont rogﬁgﬁsﬁ%&ﬂ WPy sl rfel iHitePactiop althiniibi Ssplicdtimscont rol ler is
configured w an offset processor for opti.m zi rr}%{it he gonsition of the

pl at f oineluding rvisep ngavmesi fuVETIad FREHoT, FOT 8| eFatTon profile in the
f Ulr e deRApHALIDHRERS 86w tiOddstaipticen indol thefr \epustithenji partscBhwert t he

position- comands. fromthe 0 e D Rt QREEA] -aceeldrafi@l S for the
act uat BPTRIEL I EPE1Y ﬁ%e rﬁenaﬁco%n%%nge%%vent S 1% actuators from

over expmiitsrapd BcTes themenrmraljperslertos Brofiley it oY MoSSTRE/ speci fi cati on
of genghictate GRS bidieRhtfor! OB thal ddfing Ghe Abtehgattantomponehtsriobot s.  US5617515
A hand-hel d control l.er wand including,t hgﬁﬁ§uremant 35
sensor?ﬁ@%ﬁﬁf’@ﬁ“flﬁcﬁ‘%@ 5#5&&319&(1%\5/[ ce égﬁé’ﬁlgr_]s: ating. roll, pitch,
ando y auntimia¢d methanicalanshensndn Tan dopbple #n gids Wb eBiftihds that eff ect
the ”D%é{%éﬁ#&ce ofr RANAXL HhdhpRities orsa GaRicnGlr ROlidH plaskiahThay be an end

ol a

ef fector robot. A trapsfo tion-rmatrix i 4.y_updated from
t he angtsatey éfaé“‘?aﬁ?so%é ac‘f?i%??ea’r?ﬁ%sm 4ﬂe‘§'ﬁgchg- hell‘é’ggl%%%t roller. This
Mat i Xcorbmbsddior the mdtitre phtidin esddorpotOthe sopigellera kpgwisdeqefthge stored in

the co A LG TROLSASHRP Y BshpRred wiki adalmenpiesksepped of nmovenent.
A buttgﬁ%&&%t r c%ér%ilg%?ent control] allows O APR 209%\4)@6692/29715

1
PCI SComimigingsths Bositien 8h &hey PREOFS 106 MEruE, sl Maf2 fS¥Ement of the
end ef fQeleRitioRl profilah the ftiweobbettiorpuicessorswoatigimed otittofizaebgined by t h

ori ent gi;[riv(e)zntrtgfe- ﬁogl%og—aé%gnn:ba%ldg‘fmm the controller into control signals for the— - ~—= ==
actuator motors of the platform, and prevents the actuators from overextending,

30 This patent discloses a high-level language/ specification of generic
descriptors for motion programming/control of robots. '

US5617515
A hand-held controller wand including three angular rate measurement
35 sensors is coupled to a computational device for translating roll, pitch, and yaw
data into translation and rotation signals or commands that effect the movement
of an external device’s control point, which may be an end effector of a robot. A
transformation matrix-is continually updated from the angular rate informatioh
obtained fror.n the hand-held controller. This matrix is used to update a direction
40 vector. A value may be stored in the computation device eorresponding to a
predetermined speed of movement. A button or other convenient control allows



controller at the predeterm ned speed, thus providing an intui tqu A@M%

I nput for real-tine direction and programm ng of novenent. Because the

present or| entation of the wand is also known to tBerRepmtiad i onal device,

rot AP EHEI310 novenent may al so be directed. Translation and orientation

be provided sinultaneously or separately, in accordance with the

programm ng and/or under control. of the conputational device. The

conput ati onal device translates the conputed direction vector into signals

Corsae%grﬁﬁe%oﬁ % cﬁﬁtﬁlaﬂdﬁsﬁ&b%l Qﬁﬁ&ﬁéhtg@mmet la:ei@ﬁbdtmeob@ithag conll;r ol | ed;

such translation is especi uite r ; rs ecause

such coRtPd QFQC%&ép?J’?EﬁB %%“%53’3 F"ﬂ!&mc’gd‘glt %%gwﬁdgxg&geadl ly be

corrput@,ﬁtrf,n&rattthe pdetdem-mimd speat, dhnss proﬁdwm/@'r inteifive copit dMBr s al so -

useful, for er,. a ch, QF fRt HRBedtS required,

i ncl udPhg® atl%é"‘ n o WB %Fﬁ?aﬁ%aﬁtﬁ .29 Agai n, this is

I i m t estiehintionvef] tbve#andt)m@w b!mm # ﬂ@cha:@m}j:@‘gon# degedo cover .
g.h | eV&lnRERAVI ALY Be sunhp,a%“gﬂh@@ap&@aﬁwl Abtexppessiagn, gest ures,

so forth. US5392207. 25 A ciram*nn aid ) ssfgoting real -tine
rmt i orbecesavifed s ARSIRSIC OB G%t?gr v5’iﬂ(§) n%?gpa a gr aphi cal
cont r Qndl/ & arage codiroMuf Ghe cfou@utahondl deyvxqeeﬂ‘atmn@ﬂmsaloﬁe"il%st ructions are
repr esent b |cons d I 0 r P =Y
i m%? 15, SaBgielc aifetbnc Veats PE0Y SERITD of%""eﬁm‘%% The

i nter y CHUEnce Tines to i ndicate the

i NSt r uotdngmids tbrb dapaadriupophtheplavise AR eoRtEAltEnScly BBRRRE Phe 30 address
of 5t h&.g] UGLiieNSr REoR GoRiBifert, Sbeaiit inttiNtdnitiollarst &iceptasiuipless to a

dISp| ay Icon to m)dif the | hus | t tB8od tHcRi-@al oper ation of
t he MP&HW %ﬁ?ﬁ#%ﬁ%?ﬁ%ﬁbﬁptlon of the contdol

pr oceSl-Sowe'v%, ghé mmﬁbllenns@soaumgﬂoamhqﬁgamhdaﬁ@ﬁ in whish @98t i ng not i on
contrql r 2 ofFA1 Bigiecty BAY virial fe@lifyp do Wi th the
B ATR e AR o1 06

preseﬁ?fl nven I on A system for controlling a mechani cal
mani pul ator in a | aboratory environnent enpl oys a system of taught notions,

atdor i but e QRERAAISSs Asited4fd Jpwvalead ineionuéondrol @f sohs. i It foeshvolyr ogr ammi ng

task for QL _en SKLILd gh8art D8kdssNoddr@ledls and not
r obot |°8§“S?‘F§Q?Ye§%§ﬁﬂ3‘ B os S e e Pt enti on of
t hi s cmdcbdathe differs fromthe present invention in that

US5392207
25 : A programmmg aid for troubleshooting real-time motion control programs

controlling servo-motors empons a graphical control language in which
- - -functionally related groups of instructions are represented by icons displayed on
a programming terminal and interconnected by sequence lines to indicate the
order of the instruction’s execution. The programming terminal receives the ‘)
30 address of the instructions being executed and identifies this address to a
displayed icon to modify the icon thus indicating the internal operation of the
program on a real time basis with litte interruption of the control process.

This invention is a programming aid for troubleshooting motion control
35 programs of servo motors and has very kittle o do with the present invention.

US4843566
~A gystem for controlling a 'mechanical mampulator in a laboratory

environment employs a system of tanght motions, attribute operators and
40 procedure rules to simplify the programming task for scientists or engineers

skilled in their own Helds and not robotics.
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" the type and | evel of behaviour are different For instance, thi sﬂd} J@I&Z@rﬁe

Is concerned with noving robot mani pul ators and does not consi der

human-1i ke . behavi our such as, for exanple, facial eg@pcesebrags gestures,
and ¥8%¥1h. 10 Further, there is no sentence structure for pro moving
behavi our. US6004021 This is a toy systemfor use with a conputer having a
di splay. The systemincludes a plurality of interconnecting hardware toy

pi eces and a toy design 15 system software for operating the conputer. An
i nventory database stores an inventory of the toy pieces. An inventory

dat'abase nmanager nodul e updates t L nvent or g@@ﬁ .1 By response to
pl ayer i npdhe iategien ghthisselesuyd gHicE® %?%gg%gre¥%‘1%§%m-l ?i&égh.a toy layout in
respongg Bha@Wevel lon peliavivtir e siffdrevetr For inspanss.e Hiatdisslpsuteoir espondi ng to

the inventory of the toy piece f QLD cdide? HanRinUiil i ty of design
rul es, SORFT™ ﬁ’é’ihafuﬁ’?nﬁrébcogé%anm n |gsat%’?%éﬁt e toy 1ayqut. A layout database

St Or eShehigiotuo wubin ey tio eeangle, Frial expsipr, 2ednitg, AR 3 #si gn  system
x h‘lner features include jlventony drahageseihs Bdvantrol allowing a |ayout

P =i =

based ona fixed inventory, a |ayout conpletion nodule, a layout library
nodul e, a design assistance nodul e, a sinulation nodule and an education 25
modul eyggdpaobar dwar e pi eces may be noveabl e el enents, such as a ball, and

tracks, support pieces and stup | HeinAHaidhing. Feesytetl . This is
har dwar e f %@&%ﬂﬁiﬁn%&%ﬁ“@&‘eﬁmﬁt? to cr ea?% g;%q?/dand bears
e

r el at | incishésatupiog o mvmennsetiag bardwarg (ORI 18 B&ctronic toy
i ng} ud N8l opdifiindg 1R QRbihREN ArDinvesidry dathbasei stbesiaor of the
§I sﬂei | ¥o

O
extern r supplying electci,c. powe = bi ' control unit
f or coh?%‘?‘lﬂ%@@ﬁ@?&ﬁﬁfjdﬁ%ﬂ’t’%n%w ?rh?]t%b%gf _ &e%&!tﬁ?gr ﬁo‘%g{rﬁptti ng IR

si gnal inbéntorgMiaeitae ih oespondeRomdayer vryuts & desige dyerhgrofResTefie s from ot her
toys, also_ ingclude | rekSorie atd SoidyRs PRGht Viedilg Ussisbafeor maki ng
commi ﬁﬁéﬁlt’f’o aer?cce% iﬁog?ﬁﬁsoé'\%g?t irgr_l of le T_Lnf\/\y/%rds.gansd‘u{d''s:l;]& ; novenent of
the curepesegtionneprespnding o the duveptory &L PIST Testarti ng t he game, LCD
di sp! 2 o SHireits Bf @asignGruldlpaml geleates ngpen ditating thygeg lasiovhtt ons of a
visitor frog gnot her thlhgrt]%h Stcefsa bl thd pRHe uiy GRtiofi@edd heal th, and
so forlf¥Pet| 5 a b zz_gr for producin si c atilqmal arm signals. The
el ect rsysteo:. t @tren features ndRdss inyeplopy IMATREGT® %‘grr%"%'fo &uPtUfi®hg 0 I' APR

Lu' 35 %%ﬁzdagai 15 PEEh S5 R090d Bfrofit boruplsiidronmditeomiagest Hbrarpl anet .

U85724m0du13, a design assistance meodule, a simulation module and an education

25 module. The hardware pieces may be moveable elements, such as a ball, and
tracks, support pieces and stunt pieces, for guiding the ball.

This is hardware for assembling generic elements to creaie a toy and
bears relationship to programming behaviour.
30

CN1212169
The electronic toy includes an external shell, a battery placed in the

interior of the external shell for supplying electric power, a four-bit microcontrol

" unit for controlling the components of the toy, IR emitter for emitting IR signal to

35  other toys, IR receiver for receiving IR signals from other toys, also includes four
small keyboards respectively used for making commitment, canceling, selection

of leftwards and rightwards movement of the cursor by means of keys, reset
switc?z:;es--folr restarting the game, LCD display for displaying these selections;

and tﬁe sPéciﬁcaﬁons of a visitor from another planet, such as their age, weight

40 and health, and so forth. It also has a buzzer for producing rausic angd alarm
signals. The electronic toy also contains & program for a game of culiuring



A control programfor a progranmable toy (24) is created using aﬂgrapglc
programm ng systeminpl emented on a personal computer (10). In the

pr ef enbodi ment, the programuabl e toy conprise hicle that can
be agﬁﬁégﬁéd to make turns in 45 increments and to ??a%ﬁﬁwﬁﬁlnfrared source
(220). To create the graphic control program the user sinply selects
graphic objects froma control panel (154) presented on a cartoon-like
graphi c screen. For exanple, the user can select a horn graphic object
(168) -Bditods MERENLERE pBkaphi ¢ obj ect (166) to 15 respectively activate a
horn or headlights on the programmable toy. The user creates a graphic
control programon a grid (160) using a nouse (23) to select the graphic
obj ect@sHRd0T4di cat e paraneters. Once the graphic control program is

conpl et ed, I he personal
commput er A domk:B B ﬁ%‘ig‘%%wg%jf’%a %Bgdgﬂ%sé&%%{r?ﬁ&?tﬂ%% PP 28) which i
20 thammmm.mMmbm@degﬁwmmcqwtmtlgm@wm@}@n the toy

acfyl ValnfRdinted®, 158 PrhRhmBlORl B horih:$@s hRChidtadat Sl Becomabtal S a

calibration tenplate (200) calibrating the p ble toy to tam
accur 4p 8ae g %ﬂécm%n%?%@”aﬂ%?%ﬂﬂ’?‘ﬁi%t’*%ﬁ% havi our

capabithé Egl'@ilac béntd&e;&oﬁﬁin e wisee sinply Seleatagpraghic aijechafont kng stories or

behavi our Si m ari t o | that it

pr ovi faary i@g%t%% r(%‘yé?%orlrlm ngggg cﬁezl\él%gg% hifﬂe%e di mensi on,

Vi 1t uadservenl s@leehaﬂmunmhmwbleht £68) onA beadl '@mﬂnbif: obised (16@kter f ace ("GU ")

f ok anidrliey Rivae! S Hofh bP Geldizhtiobn WK peberdhRaB 163/ THY Q¥drdes buttons for

primtive opéerations such as novin rotatin I.n addition, it

has  [SYReHEP SEPRETRETok Pross™ &) dgf%élﬂsgﬁ i) Eﬂ’b‘ﬁ‘ ?@?g‘%?ﬂ%r e conpl e){

ani matthographiatohjetnatd polisitdparametens. tOreeGbe grpdireconttébpecgeam one  nust have

a 900, khole£age: o dg&gﬂghﬁisﬁﬂﬂxdﬂ{y m D61 ¥ GedsBnAChi eve decent
cter avi our |

chara nat | on n Alice. ack RS a sophi sti cat ed
hurranciama%ﬂemgnamargv Jhranshe copRrctah HER 2 VBIBEd in the

Urzbvemint&n&hpﬁemlmam@aﬂhamsa@iﬁsmai (a9 oﬁfthei@()kctﬂv@.&s not |end

per softe SRl ool A8 SNEH R I M Bhk KopfBRba Moty | CUFN, ROT 1Y
| nvenriimtitaihsrreaammalieday ORIR scrriehRR2 FRFCESERFPSS- spat i al  and t enpor al
unfolding of life-Ii ke behavi our in synthetic creatures, while imtating

the o Dehay ) Ol b i8R m i BRI RS ABabifhed s BG-Bhen |1 ving
25 language for narrating stories or behaviour. It’s only similarity to the present
invention in that it provides a visual tool for programming toys.
Alice is a three-dimension, virtual-world environment with a simple
graphical user interface (*GUI) for animating objects in the virtual world. The )
30 GUI provides butions for primitive operations such as moving and rotating
objects. In addition, it has “Python” (trademark), an object-oriented language for
more complex animation that is not possible with the GUI alone. However, one
must have a good knowledge of graphics and programming to be able to achieve
decent character animation and behaviour in Alice.
35
Jack is a sophisticated human modeling and simulation software
environment developed in the University of Pennsylvania. The sophistication of
Jack does not lc;-;nd itself for behaviour programming and story. creation, for
children and lay persons.
40
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"
10.intended to be a relatively sinple and relatively easily unde‘gs'l a%rﬁabpe
| anguage for children, and other people who nay be uninitiated in

pr ogr ami r&g _to be able to exercise their creativi tﬁquﬁﬁgla?ﬂkai n sone

en;j OW%WZ.’ iPhe present invention nmay cover sonme or all the ftollow ng
behavi our 15 categories: 20 Speech and Speech Intonation - includes words,
phrases and sentences that the synthetic creature utters to comunicate
wi th other humans, other creatures, or other synthetic creatures. Speech
i nt gnatgd o thh Y@heddar i ations in speech that enphasize and express the
enotions o the synthetic creature. Facial Expression - includes various
facial expressions that convey enotions such as happi ness, sadness,
surprise, angerpreselti Rléntichedy intendedd t@5Sspacify spatfadratyd t@spemate - includes

vari ous d ead .and, ot her hod : ggﬁl&%r 1eCE8ating udes novenents

of the“é'gg‘gn'zﬁn"r}oﬁ'ﬁ@ﬁ‘etge OOk a éﬁ%}cect, Oe?ﬁk_}d]r?an, c?n(agla?%e or synthetic

cr eat ubehatourpaitionsamnd fexpressiens efriweanse apd othep fpgictetweswi ¥fSit. Mtion -

i nghudes npviensnt., fham-one Lacaki-en.:{0; analhekestRREMRMMAG: OF retreating,

ent'éri ng or departing, craw ing, walking,.]ogging, running, . 35 skipping,

and so frohilren, fanidso reP@PkeYﬂh‘tFBﬂ”?%\éngr“é‘%eéln P‘%??m%ﬁ’ ]g’sb? npl ement ed in

Ext ensiazBleo edMikike thHirl dadivag andikdin séfde ddjeymartk up | anguage i npl enent ati on

of the present invention nmay O 1 APR 2005 WD 02/ 29715 PCT/ S&0/ 00166 10 5

include, in addition to text, graphics, audio, video and any ot her

nul ti medi a Thefoeseat immntiom odyi eryer empossdhihe follewingobehapols v syal

prqgr ang. kool based on the present invention, a person nay.create a

story or Sequence of actions of one or nore synthetic creatures in a

graphi cal or physical environnment. This nmay be downl oaded from a network

such as t hespéhHndtSpeect hadnationp! iociodes whalsephrasey ik sendeicbpt s, or the

| Tke. The PLogeRl LIWNER! LABNIPGAE B BlbhehfYR! v iR s Cri Pt a story
of 5éhaVi o . Pre ﬁ

or 15 set urs erably the present |igl¥(?e%ioon i s inplenmented

in the tar gether wwéatersmert other RIREHE Gratpress Seerch Pt £Bwn | ower | evel
| agguage byiat Bhdistions in speech that emphasize and express the emotions of

the synthetic creature.

L Facial Expression - includes various facial expressions that convey
emotions such as happiness, sadness, surprise, anger, delight, fear, love
25 and so forth.

. Gesture — includes various hand, head and other body part, gestures.
_ - Gaze — includes movements of the eyes in order to lock at an object,
~
30 human, creature or synthetic creature or look away from it, and also to
commmuunicate with .
. Motion — includes movement from one location o another, approaching

or retreating, entering or departing, crawling, walking, jogging, running,
35 skipping, and so forth.

It is preferred that the present invention is implemented in Extensible
Mark-up Language (XML).

4) The mark up language implementation of the present invention may



A
patty software or hardware conpany. \Wen using the present inver!;‘lti]ofg‘E:)RaZUD5
person may wite a script to specify 20 the behaviour of a toy or any
ot her_type of synthetic creature. The software wthi i s expected
to C&YQ§§%?7:’ the actions as specified by the script p%%’g%%dl@%“: ts own
capabilities. The present invention, or an authoring tool devel oped based
on the present invention, may be used to script a sequence of behavior of
one or nore graphical cartoon characters. Such a script can then be 25
vi eyed selsewhere b US| R0 Grinaus ahdibiesinder siyander bhedpediaent invention
to “carry ouf the graphi cal” ani mati on of the cartoon. Al though the present
i nvent iiplerhations i marily directed at human-like behaviour, it is intended to
i ncl ude behavi our of other living creatures. 30 Description of the draw ngs

In order that the present invention. Qg{ggl o and put into
practi cal eilﬁ’é‘éttu?%ﬁs&ngﬁﬁ?‘f Kol %glsg‘gié/gr e g{? %l;g%ga %%ﬁﬂfjl nmtative 35
exanpl eresshyingentionf erpeesnendgocteate it stotly arireqpenss O CRIPFAAOPE AT t he .
desgription being W.Lh references 0 LR8AGEoRRaRMLNhis! beati ve draw ng,
in g\(f\'mi cL"h':“'Ff‘g%"rg“é" s a bléek di a ré’ﬁ%fét he sof t way e adrlésﬁi tecture for

i npl enslowilogded: Fromp perdwerki FHENRT GPE IBiIRERSE CORTRGh RECBIS @RS & erred Vi sual
Behavi QurieErReapas: A ikeol . 0 1 APR 2000 WO 02/29715 PCT/ 5600/ 00166 11 5
Description of preferred enbodi nent The present enbodi nent has tags or
notations for narrating a story or a snall episode of behaviour of humans
and ot her | ithé peesenicaventin wear be ashigh-tavelllbngvagap crigbg $S1UR P cat s. The

ver sl o AaSEhLAGHNBlferls (sl HRRNEEA W iriblEmertea TR MeStargltuever, the
preSent invention Is Intended to.i nlgl ude beh?w qur of‘abgto1 living .

cr eat urcegroTmsEtrariiral oF REERIFAEIRE & O 5Eh SVF 18 e,” extensi bl e | Anguage
for 1%afyestvdrg o htrdwans sidppapy. exchanging stories for replaying in

di sparate nediuns such as graphical aninmation, virtual worlds, interactive
toys and robots. | A story in the present invention i t?gnotgd by the tag

<story>. A Wihenysingije presentnpentions s PeEop PR YIE & £ i ned as one or
NDIG CQRRS BEAvo:® STCE RGS or Anfltthes Ciy b 05 systhatit ectabyre<§bemefiwaned <scri pt >,
respeCtviit\{l?rll ¥Be tEo%ng gx%%&gd I110"IS¢:::['=1rry out the actions as specified by the script
based on its own capabilities. The present invention, or an authoring tool
developed based on the present invention, may be used to script a sequence of
behavior of one or more graphical cartoon characters. Such a script can then be
25  viewed elsewhere by using a browser that understands the present invention to

carry out the graphical animation of the cartoon.

Although the present invention is primarily directed at human-like
behaviour, it is intended to include behaviour of other living creatures. ")
30
Description of the drawings

In order that the present invention may be readily understood and put

into practical effect there shall now be described by way of non-limitative

35 example only a preferred embodiment of the present invention, the description
being with reference to the accompanying illustrative drawing, in which:

Figure :1 isa bi_Oc:k diagram of the software architecture for implementing
the present invention; and
40
Figure 2 is a preferred Visnal Behaviour Programming Tool.



S A

. have a script followng it A sonme specifies the initial arrangeri[‘]\::r‘lltﬁ“gie %arqg

synthetic creature or creatures, and other objects, for a script. A scene

is sg@cd'z)‘z%ﬁg before a 25 correspondi ng script. Severmgrsgaaespondi ng scenes
and ripts forma story. As such, a <scene> is a collection of synthetic

creatures with their relative positions. Synthetic creatures or other

obj ects are represented graphicald;y by two dinensional or three

di mensi onal objects, or physically by toys or robots. These synthetic

obj ects are denoted by the tag <any(Object>. <anyCbject> nay 30 represent a

synthefic creature wHB%e Wwoman, child, clog, cat, and so forth;
or an PRERIFHPS %f%%tgnseuc °%as a table, chair, house, apple, and so forth.

Every any(bj ect has attributes, nanme and objectID to uniquely identify the

obj ect The ﬁ%l ﬁé&ﬁ@ RS iRt hef 1538 o? RbREibnyVd: hai@Spgalstéy c@rot her obj ect in
a scene is ot ed

k by a <prepositiqQnPhrase>. One_or r
pr epos$malb gpigedesefsbebakione °g§mg‘§'@?i an © %Mgefrfa %ﬁéscﬂn‘%‘ %sh_eforr el ative
PO t | Sfnifle, Wde® Bi@ ehtsPIEpeakibh clesaiied ileteshaninlphuimen behareuBure> or a
<preposition>_Masure is the di CBriea&Etd HcthdeUtnbdiogtieh as, for
exanpl ?’nﬁ’étﬁtpﬁ@?"gf’s{hen%’?seer’%, ang&’%g ?%r't%; ?n a certain direction such
as, fosthextiviyd eeatiuedst, right with respect another anyQbject, Preposition
on the other hand is an English preposition word, such as near, 40 above,
bel ow, and so forth, to describe the | gcatjon_ of i | ative to
anot her obj Bt pregent G%W%%‘W@eﬁggi’%aﬁcﬁfgﬁgl%gﬁ%%l Fs A scri pt
consi Sksatee and;Obdseidlyl, @actaihgientteneekr rhplayide de disperath aedddias i our  or
actions of synthetic. creat B0 tRELOR B dnd AbSRIUENCE (one after
anot he?‘i&oars%%pt&'éﬁgr éﬁ%ﬁ’onceg. Behavi our s orﬁacti ons that -take place in
sequence or serially are enclosed within a block denoted by the <doSeri al >
| ag. Behavi Qyisy 19 1 pbhiOnSertvat ist ddootefl yC thesiagudstayredustoyy or in paral | el
encl osed within bl o eno <0QPaLa LelsectRd scehesseNnt ence>
descri’5‘8%°%1m§?7ﬁ§€]éa‘8@n%v€f'gusrtora'g?d%e_?%%0101 9a_s0 nthet i c OBT ect. For exanpl e,
" Mot Kk eyndaserithedeopideby sseenga(and <ssBRPe Teweciyele RaEAESTH HE present

invganti'liigga 15t BliswRg ione mandatory <subject>, one mandatory <verb>, one
optional <indirectObject> one optional 15 <directObject> and one or nore
optional <prepositionPhrase> in that order. A subject is an anyObject. A
verb denot es seer¥ekpecifies riheriniisl jaorangimertieo! thehfyahetic] @eaEFUPH be noted t hat

ver bs 8&&?& LS ! SHsGs] WrMadlerifti A | sebmlis t Gpecitied Chidtize at ori es and
behavi 6ur T of the purpose of r%gJ i ng them isrgn_i Fﬁaﬂp_jnca%m 0 physi cal
env$ r oparERsPRRding PRl LT “a%’ﬁﬁ%gﬂefse‘?@e Sent ences can be re-

such, a <scene> is a collection of synthetic creatures with their relative

positions. Synthetic creatures or other objects are represented graphically by two
dimensional or three dimensional objects, or physically by toys or robots. These
synthetic objects are denoted by the tag <anyObject>. <anyObject> may

30 represent a synthetic creature such as a man, woman, child, dog, cat, and so
forth; or ar inanimate object such as a table, chair, house, apple, and so forih.
Every anyObject has attributes, name and objectIlD to uniquely identify the
object. The relative position of an object with respect o another object in a scene
is denoted by a <prepositionPhrase>. One or more prepositionPhrases can be

35  used to accurately specify the relative position of an object. Preposition consists
of either a <measure> or a <preposition>. Measure is the distance in certain
units such as, for example, centimeters, meters, and so forth; in a certain
direcﬁoﬂ such as, for @ple, left, Tight with respect ancther anyObject.
Prepos:'rl:i;:n on the other hand is an English preposition word, such as near,

40 above, below, and so forth, to describe the location of an object relative to
another object.



. I
franmed into the present tense without |oss of effect. Follow ng ﬂarqufﬁeEUBS
maj or cl asses of verbs that can be specified: 25 Speech and Speech
| nt %ggtghg{}l- includes verbs that denote how the speegRchdissdg i vered in
orde Y he synthetic creature conmuni cates wth other objects and/or
synthetic creatures, a living creature. Speech intonations are tonal
variations in speech that enphasi;ze what is said, and express the enptions
of the synthetic creature. 30 35 Facial Expression - includes verbs that
denpte various facial expressi ons that convey enptions such as, for

exanpl e, happin ppi ness 0 SA RLita 1 tation anger,
del i ght, téﬁgﬁﬁe‘%’?ms qj ﬁ%%f)ﬂl ﬁ &k cgﬁghétp%elsn d%t at cﬁml ent husi asti c,
unpas seroacibns pofs syrtthetic Gestureesnd ¢thc11 obiiestsviar Bequenee (aen®fte vari ous hand

d. h t o f l e,
o CEPER et (AR O BRI o s, (o7 el

post erorgerially angenclontd within o hlegk d%e’fefl@é’@e <dsRepebuiee BYgECWouth. 40 ,0 1
APR 2005, Y0 0229215 L/ SE004004 ni?mﬁsan&zereeimﬁeﬂdﬁﬂnﬂar bs that denote

novenents of the eyes | er t at. a ob ect creature or

synt heltlpek denglad pythe cﬁd"P%lﬁ(S RFF%’%?HCP dest oag%@ngmum cate with

anot hedr &¥ish oEtal th&:ﬁ:tohjmcﬂ‘orlmplg “M@Mlﬂteﬂlqepplﬁhsl%?ﬁhd i ncl udes verbs

that depplemxesile il AMANGARGR ARG coBBRES! dlChiflidigy for exam e,
rea

appr oach ng, ing, entering, arrivin gavin arting, crawing,

vvaI ki n'gfub.]egigglong mmﬁa@mgﬂ%@?» gpt ﬁ@t“’n%vﬁ“%ﬁ!ﬁgeﬁ’ﬁ) 1§95 %ﬁ t§PT"1 ng, talKking,
BSd ohsBhbRGptioe @pfipsiifignPHaae>S thet brider. 15 Based on the

above cI assification, there are five types of verbs: <speechVerb> .

<f aci al Expr essi onVer b> <gest ureVerb>, <gazeVerb> and _ <nptionVerb>. : _S))rre

conmon ver s salsject] isstredniGbieEh erd danotené behevisur oF actiomofithecr i pti on. The

Verbs.%‘b&%ﬁt é&&ﬂ&%@ﬂmtmﬁpmomdmmasym&uﬁmﬁmm be used to

descri be havi our or te|l a s or az yere chosen

fr om tdsacRsoRories RRA: PehsgioyT for V\%Wc’ @Ie'?%) %%n rbéla%b%&rl son.

Nedour adHyyicalt h@ﬁmmmt&ﬂmgstd&nexa@ﬁ&umte}lsarﬁdn#mms eAhbe T¢er bs can be
framed into the present tense without loss of effect.

Following are the major classes of verbs that can be specified:

25 . Speech and Speech Intonation - ﬁdudes verbs that denote how the
speech is delivered in order that the synthetic creature communicaies
with other objects and/or synthetic creatures, a living creature. Speech
intonations are tonal variations in speech that emphasize what is said,
and express the emotions of the synthetic creature. )
30 '
. Facial Expression — includes verbs that denote various facial expressions
that convey emotions such as, for exzuple, happiness, unhappiness,
sadness, joy, surprise, imitation anger, delight, tenderness, fear, loathing,
love, pain, detatched, enthusiastic, unpassioned, passion.
35
. Gestures — includes verbs that denote various hand and head gestures,
and gestures of other body parts such as, for example, shounlders, arxﬁs,
forearms, fingers, thumbs, chest, stomach, back, posterior, legs, anlles,

feet, buttocks, eyebrows, nose, mouth.
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Jincluded in the present invention . 25 In a program of the present

i nvention, a user can include text strings for dial ogue or words spoken by

t he s% t encl osed within the speechVerb tags that (gl%l%% w t he di al og
isto Pvered. When the story is played or enact® ] raphi cal or

-physi cal enV| ronment, the words or other sounds spoken or 30 otherw se

created may be deIivered using a gxt t o- Speech- Synthesizer. It is to be
noted that the present invention iS not limted to speech in the English

! angﬁage Th éa%]ﬂﬁﬂdeé DB AP Beﬁd’i& Hb%‘zﬁeﬁt@%?ﬁﬁ e?@s?ﬁ-! dg&2do 196k and

synthesis in | anguages 1 ncludin not "frmted to) H ndi, French,
35 Gernan, Sﬁhﬁ?ghleCtPBW%G‘éé’é‘m PY 81 tg‘ﬁm REERARLE, O;Z\Pa&a@ayéﬁ%%se Japanese,
and so forthed Ths ienguadmidas willy apaihet Gyhetit t@eatafe Spa@ady Ny be
user-selected. J]n order to facilitate this, the present. invention my

i ncl ude an atff e for the speechVerb called "spokenLanguage". An

i npl ementation of. this in XM. could be: 40 9 1 APR 2005 WD 02/ 29715
PCT/,5300100108,.14 5“4AIIL,L§I ‘_I__%\e%c; %r.b- Ke%gunq)ugg (A pokj sh | hindi |

ger nan T frenchl chir nese) here are umber of
attributes cemther tl@dm&t ﬁ@ \eEatple, Aélnpr?fh"émger%fea’ﬁ%gs I‘?B’Gﬂéman adver bSpeed

property, thadivihRk t&ﬁaﬁﬁ@&ﬁaﬁﬁﬁéﬁ&h@&g&ﬁ Janbﬁ%i gOr action is
ver

to be carted out.. Thefe may_be tree de S W the eed: sl ow,
normal and f3EPRiRE néﬁ]hnﬁe %f’dk’f‘ﬁ’e & {HpRiES &r, other
val ues may bexendsidg, sindzo &sth.f or exanpl e, noderate, accelerate, and so
forth. Another conmmon attribute is the nunberO Tinmes to denote how nmany

tinmes is the action carried out. The default may be one. 15 Indirect Cbject
and di r ect OJfasse & emm?%ﬁ@hewﬁr%e%@aewwﬁ definition of

i ndirect objects and direct objects in Engl i sh grammar. According to

correct English o] I rect objects
and indi rec%m%gé’%maqﬁ&%%s%%ﬁg X % %a% g ?%rlg?, az%j! ect, one
woul d |§a¢tamé’®rh?e %WWmmkﬁethW%FbTabbubﬁﬂbﬁ 659 9f| thég ng "whom?" or
wWhey ?" qedbdition. tthe Wobs lﬁﬂ:ﬂ%& ,thé fnokh edrembs b@d},emoh&:ltvgﬁ,sdhﬁﬁ@dn obj ect. An

i ndi rect ob e t he in_a sense. To
det erm ne F#deg" #gf?%ﬁebeiﬁ &%Pf'* j ec‘%je {"5% e'Tﬂéol &te the verb and
ask "t ochakemtirom "the bnh‘at‘ﬂ{iqyclbﬁmdlmmﬂd djestufres’ bmm_’?maismr it The
answer ffmidhg, e’ 86 1byORLLGF eklimblRCordy AHA Biahe|Mir véiby @8n BeS

included in the present invention . '

25
In a program of the present invention, a user can include text sirings for
dialogue or words spoken by the subject enclosed within the speechVerbtags™ ™
that denote how the dialog is to be delivered. When the story is played or enacted
in a graphical or physical environment, the words or other sounds spoken or
30 otherwise created may be delivered using a Text-to-Speech-Synthesizer.

It is to be noted that the present jnvéntion is not limited to speech in the
English language. The present inveniion includes speech specification and
synthesis in other languages including (but not limited to) Hindi, French,
35 German, Spanish, Portuguese, Italian, Greek, Arabic, Chinese, Japanese, and so
forth. The language for any particular item of speech may be user-selected. In
order to facilitate this, the present invention may include an attribute for the
speechVerb called “spokenLanguage”. An implementation of this in XML could
be:
40
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- 25 the verb; "Sheela' is the indirect object; and " bouquet of fq ower's S
the direct object Exanple: M ke gives Sheela a bouquet of flowers. 30

Usi n ntence structure described above, vario sent ences
can g'f&#}org?rlgd t hat describe actions, as | | | ustrat edlicvﬂw{gﬁﬁm%&bj ect & Verb
Sentence Exanple: Child cries. 35 Here "child is the subject and "cries'
is the verb. Subject, Verb & Di rget hj ect Sentence Exanple: Mnkey eats a
banana. ~Monkey' is the subject, "eats' is the verb, "banana' is the

Di r ect CrenisT Qe&vérbmk&mégmgeqaﬁgmﬂmﬁnawmm@&ﬁ&eﬁ Subj ect,

Ver b, EDB-?R%*M’@>& I nd| rect Obj ect Sentence Exanple: Mke gives Alice a
bouque ?2di’ is the subject, "gives' is the verb, "Alice is

t he I ndirect j ect and a bouquet of flowers' is the DirectCbject. 10

Subj ect, Vol DT €61 CREeGH sl E5LCH) PPl PIERRSH] b Rgce Sent ence

Exanpl e: ce a ouquet I'ower s near wi ndow. "M ke' is
t he sulsiREdve ‘o oduerbSpsed |pEongelyh thatpiqnetes the sneed | With mdstofiect' . ' a

boug|uebeabicht @aﬁ\%&m |1 t& e d&kﬁ&céﬁol"&%ﬁ mafdss 8eeE d -*teaecé/\/'ﬁmdw/ is -t he |
prepos |t| rase .S .1 reposition an
15 ‘vm"f‘f%f&%%g??iaaﬁﬁl 8 g’%ﬁg? 8?‘3“ W’é‘%e@?t? glélg Sent ence
Exanpl Howéfek@ﬂmtvalueasnajebd h@dlaut:h laenfor kaeplej motitrates abjelegtte, eats' is the
verb, Jgg:; éﬁl&&;&ﬁ&?@l t&mtlg%he gm%gmaés'ter@hsa%wlt is to be

not ed present invention I's not ted to the use of English
I angua'genfhmgi)@dm?m capdedseur Theteiidhaay baere-The present invention coul d

bejgised to descri be a story or specify behaV| our in other |anguages of the

25 worl d, u N ose es bed earI| T Iang may, be
user - sel ect (3?8§P | Qlﬁ?}t %rnege odi >r£rhent of the’ )

i nventdmhon@nmemmmmoquaﬁmnﬁnghﬁh glamas. Aegording st or yLanguage”
W th qherehiapaMRtehRnbe, &R BRlS Gftﬁj@&s bRy hiibei BidR dbietts addOr exanpl e, the

XML deflnltlonfor this Coﬁ{ﬁj TF 4]1(_)I ows:. 30 <|1ﬁ §T story
St or y LasigRra gBepiEn bR AeteTmRE ik VP St A g'le?‘??ﬁ% i éé%‘)l‘a &H%TA " #1 MPLI ED>
20 verb and ma.ke 1t into a question by placing “whom?” or “what?” after it. The
answer, if there is one, is the direct object. An indirect object is the recipient of
the direct object, in a sense. To determine if a verb has an indirect object, one
would isolate the verb and ask “to whom?”, “to what?®, “for whom?", or “for
what?” after it. The answer is the indirect object. In the example below, ‘gives’ is
25 the verb; Sheela’ is the indirect object; and ‘bouquet of flowers’ is the direct
object. '

Example: Mike gives Sheela a bouquet of flowers.

30 Using the sentence structure described above, various types of sentences
can be formed that describe actions, as fllustrated below:

. Subject & Verb Sentence
Bxample: Child cries.
35 Here ‘child’ is the subject and ‘cries’ is the verb,
. Subject, Verb & DirectObject Sentence

Example: Monkey eats a banana,
‘Monkey’ is the subject, ‘eats’ is the verb, ‘banana’ is the DirectObject.
40
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. The-structure of a sentence in the script then depends on the | anguage

selected. Different | anguages of the world nay have different sentence
struc and grammar. The present invention coul i figented with
Iangué%%sy%t%rauctur es for different |anguages. Althoug é,)ﬁ?n I"he pr esent
enbodi nent given, only English | anguage inplenentation is shown, the
invention is not limted to English |anguage as such. 40 It is preferred
that the present invention is inplenmented in XM.. An 1 APR 2005 WO

.02/ 29715 PCTES606), Q0AHBirk6:0Bjcex @ HRicRibidchEciesament Type Def i nition (DTD)

is given in Tabl e1_2 .To.il :Agstrﬁte h,g) he present invention can be used to
program a st §rgRPleTifesives 2 BYHRF S and Table 4 is a program of the
fol ktal e i n &fikerisithrecabijend, (givestie thervesty rilice iy &rt IndirectODjeél, gndéa 1 shows t he

bl ock diagra Y\a [ﬁq&t@' ture of the present invention.
Al t hough a sgbrr‘g uee, Qﬁ?‘%ﬁ%eve? mar ué)e% ‘anguage, it may be even sinpler 15
for children and non-programers to use a visual tool for progranm ng. Such

a vhsual toglEanvRLOBLEAGoRIEL BEreciobRis &Rt IBBHPI LS BediBicC €ati ng a
story. The Vi sual tool .can_then generate the script as output Progranmers,
on the ot her EX¥Eplg: Miks givgs Aligapbquanel of fowers neat the Jipdeyy. o create t he

program 20 Mike’[i& db¢ atibjsd, Ghveatiedhaivedh, tAlies ibahy ahdifkat@edtnch par sed by an

XM. parser. r # n 0 i - as. f Ly ..avail abl e XM
par sers. Fo?‘lgggﬁﬁ’ g?w%xﬁ%e%faﬂe%s% t‘n%\%r léhﬁeéng}ioﬁél%/fﬁi he programis
valid as det preppsibehBhyasehn therpsepositionPkaase 'nesr’ds hycprepodtion andyener at ed, and
t heparser goRaRicA? Raxgobjete Oof objects. If the programis not valid, the
parser generates relevant error nessages that will need to be corrected in
the visual tool or the text editor. The next step is the enactnment of the
story i# theSulgeaqcVerddvPreponitimiPhras8 Bemdentener graphi cal or physical. For
exanpl e, an Lah&g' 5-RkD : nakRdor. could be used that woul d take the
tree of obj ebgts,a% mpg%,s an ggneraté Python code for execution under the
Ali ce graphi ¥ §§ the) srbieRsy fegts” K thenverby fid ringife the kitghme issthehows sanpl e
Pyt pon code greposttionPlrastor a hunman wal ki ng routine. This routine will be
call ed when the "wal k' verb is used in a story. 35 Simlarly,- a Lego
M ndstornms code generator could be used that would generate RCX code or
NQC code or Itédgytusbe agtedf ihat e prepy inventipe ig agiplimited to the use of

English language in specifying the story or behaviour. The present invention

could be used to describe a story or specify behaviour in other langnages of the

25  world, such as those described earlier. The language may be user-selected. In
order to facilitaie ihis, in one embodiment of the invention, the <story> tag could
have an attribufe ‘called “storyLanguage” with one langnage to be selected from
the atiribute Est. For example, the XML definition for this could be as follows:

30  <!ATTLIST story storyLanguage (english|hindi|french|german|chinese} CDATA
#IMPLIED>

The structure of a sentence in the script then depends on the language

selected. Different languages of the world may have different sentence structure

35 and grammar. The present invention could be impiementec'l with langnage

structures for different languages. Although, in the present embodiment given,

only English language implementation is shbwn, the im}enﬁon is not limited to
English language as such.

40 It is preferred that the present invention is implemented in XML. An
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‘Programmabl e Bricks. 40 The architecture is extensible so that futuré \3395 ual
worl ds or toy environnments can be inplenented. 0 1 APR 2005 WO 02/ 29715
PCTI SO 0236 17 5 A visual behavi our progranm ng toobgtdcMARIss) can be used
to create stories visually. The VBPT can generate the code when a story is
created. The code can then be fed to the XM. parser for further processing as
described above. Such a tool is shewn in Figure 2. It has a nmenu bar 10;
scene 10 Preparation wi ndow 12; script Creation wi ndow 14; program w ndow 16;
and asst@K@nmﬁsbtmpmmDemonmplbagwmﬂi'ﬁﬁhk’éd to start a story with a
title; create multiple scenes and scripts; nunber themin order so as to
sequence the save a story; 15 open an existing story; and so forth. The nenu
bar 10 al so h&e lkistate hewihe presentiBvrafion cpm beisthio F2FIBIR &°Fs i cons and
buttons irabletahiara BEATAANS, SRS Tabloadis Dplogiim ABiHeFolkidaEn at@@aice t he scene
preparati tﬁ‘ ndow 12 I‘OVI des tools for 20 preparing a scene before
programn“?fg‘ HBTESHPYEAY he story. The window 12 has buttons and icons .20 to
add synthetic objects into a scene, and to nove and rotate the objects around
in order to p@?h} J PNbBEMUNGIE SBEERS o the Itavatt UrdhitedhSP!d@)ndi Ndow 18 can
di splay the o cts In the scene as they are noved in order to provide visual
f eedbackPresentiavepsier- This is sinmilar to the user interface 25 in the Alice
Virtual World and other visual tools. The script preparation w ndow -14 and

program wi ndoy, .16 are used d in fo r. beh VI our of
synt heti c cre‘gﬁﬂpgg ?e repaF’q?n lpgm&/rﬁgf‘%a ur main boxes 22,
24, 2% afmdcﬁﬂiramaadg:ed-ﬁwmwwmmlmléwmmamm fudibasi de of the

VBPT: prﬁ%ﬁ%&%ﬁm w@@tsu&é’ns @Jahs%a mdRXiteddks foy%fé%ng%t&@ TEEepOSl tipns box
28; as well as spep&lh t ext ut wi hdow 3 But t ons andéag1 32 are pr.ovi ded

in the bBRA teedyam eﬁlﬁe’f‘?’f@tes SCHPE 8% PRte RIPES Ry °F e a user to

cl i ck onhaml, cawnsothelrfitomnitatest ahimo decaate thpprogpm.at e programitem Each t ool
box 24, 26, 28 has arrows 34 to browse the 35 itens available, as there may be
nore itens than the tool box 24, 26, 28 can display at. once. The topnost tool

box #5 a progfhenProgTn 6P Feated Fill Aben he Falidedsc apd IPRFsedpbl pBYMBG, 38, 40
respect i pber. TRERCard 3TRly AmmérciatipPay atll ak f8lyaavelilsida tiMIc parkers40. \WWhen any of

t hese b%_tons 81% M%%hﬂ@o&%éoﬁk%d%ﬂie user, correspondi ng

I the program is valid as determined by the parser, no error messages
25 are generated, and the parser generates a free of objects. I the program is not
valid, the parser generates relevant error messages that will need to be corrected

in the visual tool or the text editor. ' A

The next step is the enactment of the story in the target emvironment, )
30 whether praphical or physical. For example, an Alice-Python Code Generator
could be used that would take the tree of objects as input, and generate Python
caode for execution under the Alice graphical virtual world. As an illustration,
Table 5 shows sample Python code for Alice, for a human walking routine. This
routine will be called when the “walk” verb is used in a story.

35
Similarly, a Lego Mindstorms code generator could be used that would
generate RCX code or NQC code or LegOS code for excution in the Lego
Programmable Bricks,
40 The architecture is exitensible so that fuiure virtual worlds or toy

environments ean be implemented.
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- programitens appear in the programw ndow 16. For exanple, if ule‘lr %Reg@és
APR 2005 WD 02/ 29715 PCT/ SGOO' 00166 18 5 the doSerial button 36, a doSeri al
recta cappears in the programw ndow 16 withi ' er al

sent eggje%lzgéﬁ be contai ned. Wen the sentence buttonr}%@lﬂ@ |§ked, a
sentence tenpl ate 44 appears in the programw ndow 16. A sentence consists
of enpty boxes 46 representing 10 gubject,

verb, i ndi rect Obj ect, di rect Obj ect, preposition and object tuples,each tuple
représenting a prepositionPhrase. To fill up the tenplate, the user would

have to click PR Qfi 0N %raﬁ%:ﬁ r{,gpp l.ck, on a
correspondi _ngvg)s[f}lco% o&%‘%tﬁ% In t gt%glb ectspicg%ﬁb%bg%%% m?/egFebs t ool box
26, or fiPEpLYFRALYN The YBFTIseR geperatssthprmode Venshetomsisr crestobsBe a speech
r el at edegger danf el 8 RAVR! 88 XD pk@¥ for Burtledd SorHSREind ds! adi@Nedt © key in the
di al ogue_ or %s to be uttered i.n the speech text box 30 at the | owest
ri ght - h&fd%co 8f fogkster shospp iy Hge 2-ortt BasSng e th &yt 0&: @51 ayed to
I eqUest prepgrdtion ejaivsti 2 @fipt beatitry pendefy BERirenee: ©kA6RMs; Gabkject, verb or
pr eposi '9% gggﬁ Fgr exanple, if a verb is chosen, a w ndow woul d be
di spl ayéetb reﬁpﬁ Stlﬁ%wilﬁbut :for adverbSpeed and nunber O Ti mes according to
the description of verbs above. 25 The story display w ndow 18 w ndow
di splays t herhgtRez bROUD ik iRed G46RGSt 20RBySEHIth R Hitl@Scrbdte I BulBBiend Pr ogr anmed
using the VBP'&. I.n, this_ way, the yser has i mediate feedback -on the story
bei ng FEXESRT SHRE Fambes éﬁ?ﬂb’&c‘?{ Yreadtae SPeuense Figs ey R SIRBd i s
pr efer aipen ahexisting Isthrgrargingd btthe The oenp rbag 1@ raker Isas Ben\BermB dorpr esent
| nvent i @Bodisy AldLEARS affhble & F50CLA bRABAY P W@%&% lhanguage,
appl i cab| eéuiigo various tar get environnents, \Aﬂigteﬁer graphi cal or physical,
t he st&ﬂf’wdi splay wi ndow 18 may be varied or adapted for the target
envi ronnent-. For exanple, VBPTs for "Alice" and "Lego" "M ndstorns"” may be
different t LI i ' 0ol.s _based ,0 he present
i nvention n%?%%%ga‘y%&%&ggfca%g p%?g%oéﬁgné%%&laﬂovﬁﬁ?%%%%oéut horing tools
f or20di PreReEng a prenp dstose srrerpwing sttt ghepainy iThervindow d¢s, and for
creat i hgs@hapid 8@ icof 20 AN SmtRRIE difectdiatfa séke irddoligreRi@s ent
nvent g0, 0% LLAGLY Y€ LY S, AASE RS TRGCNANYS , Bl £ER 2005

display window 18 can display the objects in the scene as they are moved in

order to provide visual feedback to the user. This is similar to the user interface

25 in the Alice Virtual World and other visual tools.

The script preparation window - 14 and program window 16 are used
hand-in-hand for programming behaviour of synthetic creatures. The script
preparation window 14 has four main boxes 22, 24, 26 and 28 arranged from top

30  to botiom on the right hand side of the VBPT: program control box 22, objects
box 24, verbs box 26, prepositions box 28; as well as speech text input window
30. Buttons and icons 32 are provided in the boxes (except in the speech text
input 30 box) to enable a user to click on an icon or bution and choose an
appropiiate program item. Each tool box 24, 26, 28 has arrows 34 to browse the

35 items available, as there may be more items than the tool box 24, 26, 28 can
display at once.

o The topmost tool box is a program control box 2."_2, and has rectangular
buttons 36, 38, 40 respectively named doSerial 36, doParallel 38 and sentence

40  40. When any of these buttons 36, 38, 40 are clicked by the user, corresponding
program items appear in the program window 16. For example, if user presses
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- WD 02/ 29715 PCT/ SGOOQ' 00166 19 | 5 Toy nakers will be able to create and
manuf acture toys with advanced capabilities such as nobility, expression,
sensi ch, vision, and so on. They nmay be abl ite the software
Iayeragﬁnﬁgggn understand the instructions of the p%gégﬁﬁ%kthntron and
carry-out relevant actions. Creative content providers may be individuals
or conpani es that use the present 10 invention to create interesting
scenarios including toys capable of activities such as dancing and

-si ngs ngthetdasanmﬂtbnp@m aph@engmeangreh@y dppedid i hd Proghdl vRAdHKY - ON

onvers r.ol ,_and s exanpl e, popul ar stories or
cartoonggggﬁh% hﬁﬁf%@?%fﬁaﬁﬂﬁféﬁ“g% t@ﬁ?% puppet shows. Content providers
may host the scripts on their websites and toy consuners may downl oad them

t 15 thejt, h b
into %:[Bi/esesen@é%%ﬂeté??cﬂ%@ Snten %@%énlgtat are.Rpngfs tﬁg”presem

described in 't I nventron a
i nvent i rihe ngml@éo‘ﬁﬁéeﬁmcwnﬁﬁ@s@ ematy bexsi46 repeesertighnol ogy t hat

Manyh Vadubfd, OBl iniRedebineal 1888 0bR-d alrabdsiiotf aiesiigh er;,meQaaaonst ructi on
may be e w thout depa trn from.t resent |nvent|on APR 2005 WO
02/ 2971%@??@6@5‘%0&@ Btig MHQ'@ smplate, heruser Wt?létdbs Say,

reci t e, hasé hyelickooreany of thesstsenteniéd déme:aaelssmdtdza: onwbosﬂaqwhﬂg bt hlad
ance, I 0 e run s count,
ook, ot of Bl WEMEARAes fot ook vebld 1of PG, & fravs‘i’t Lol 1, push,
drop, t E@ﬁ caress beat, pat, strike, nove, rol

15
Whenever the user chooses a speech related verb from the verbs toel box f~)
26, the user will have to key in the dialogue or words to be uttered in the speech
text box 30 at the lowest right-hand comner of VBPT.

20 In addition, windows may be displayed to request input depending on the
type of sentence element {object, verb or preposition) chosen. For example, if a
verb is chosen, a window would be displayed requesting input for adverbSpeed
and mamberOfTimes according to the description of verbs above,

25 The story display window 18 window displays thie story (both the scenes
and script) as it is being programmed using the VBPT. In this way, the user has
immediate feedback -on the story being created. Immediate feedback on whatis =~ -
being programmed is preferable for chiidren and other non-programmers.

30 As the present invention is, in one form, a general behaviour
programming language, applicable to various target environments, whether
graphical or physical, the story display window 18 may be varied or adapted for
the target environment. For example, VBPTs for “Alice” and “Lego” “Mindstorms®
may be different to that illustrated.

35

Authoring tools based on the preéent invention may be used o program
behavior. Special purpose authoring tools for different purposes such as
programming behaviour in toys, and for creating g,raph:cal animations, may be
used.

With the present invention, the interactive toys landscape may change.



M

0 1 APR 2085

turn, wpe, wite, pickup, putdown, place, clinbup, clinmbdown, junp, shake,

scratch, rub, stab, shrug, bite, and cover. GestureVerb &ArnsRai se,

arns oAk MBAl dnmbo, armsFol d, T3 113T' gazeVer bbeblyRubymiheekKi ss,
cheekSl ap, chestPoint, chestBeat, earCup, earThunb, earBl ock, earCover,
eyewi nk, eyeW pe, eyeBrowrl ash, eyesC ose, eyesBlink, eyesStare, eyesRai se,
eyesWeep, faceCover, fingersC asp,;ofingersunclasp, fingerQoen,

fingersd ose, fingersPoint, fingersWave, fistBeat, fistd ench,

f or efFi Ny Beddern ,will Obsee faibleg ¢r Biraaié a‘ndr aﬁhn@td?ei s Wwith efdvageriRai se,

foreFin E n e Sgl ute,
handsha‘%gg%aﬁsd gé'? ghané‘gg prr al se g%gd%ﬁ) éggﬁr%g ‘pal nHi ghSl ap,
pal nSl aﬂleY- Wnﬁ@nﬂd%tto wntmﬁm)mﬂwmuﬁm;p th@h&%Sﬁ%d@fSta% thai st Bow.

faci al Eﬁ%@éﬁner&@%&eﬁakmﬁﬁwfsﬁwm + rSbRWEAIAGES crefigwsSur pri se,
Ver bshowAn showFear, showDespair, and sho ﬂ% oi.ntnment. TABLE 1 U 1

APR 204 PP PE oS T P COBTIR 18 60% FORTARE |G PR = " 1. 0"
st arvdal inveartioy @6 ‘ciiate ihCstdog bydrkriss ﬁ:ﬁ-;ndLa @ﬂ@mfabwws(m ne, script)+>

((anyCirseBE ey tdfsds T el B Y el oV Do ooy o ot vy

<I ATTLIo3f cempprristiont rojpj lexipgl aml #er'w E@Daxamlmmr@r gieyiepjact obj Name
CDATA #RBEEM NRERbehiEca)BhTpthd aPaehtt ipRPRAIAsks.(¢RsatiRovadramui) ect |

def Qbj ec >
J % 3’2 lhe scripts on their websites and toy consumers may download them into
15  their toys o display the behavior. '

Whilst there has been described in the present invention a preferred
embodiment of the present invention, it will be understood by those skilled in the
technology that many variation or modifications in details of design or

20  construction may be made without departing from the preseni invention.



<1ELEMENT def Qbj ect EMPTY> <! ATTLI ST def Cbj ect ref | DREF #REQ%I Il’aEé)f;R 2005
<1ELEMENT |l ocation ( easure | re osition)> m20p p <! ELEMENT neasure
EMPTY> <| ATTLI ST neasure direction (left | right) to front )
back) "AEEMRED> <! ATTLI Sf neasur e int eger Di st ance c@ﬂ%&t@d@l ATTI AST
measure unit (CM M ) KM "KM > <! ELEMENT preposition EMPTY> 25<! ATTLI ST
preposition word (near Ifrom) above ) across | between lon | under )
through )neat to I of ) at )behi nc?o) about )around )over )besides )into [by
| beyond O#REQUI RED> ]below inside) <1ELEMENT script (doSerial |

doPar al &t )t Verncd EJEHTENT. GPoflettd  (Sentence) ¥> <TELEVENT doParpl | el
(sentepce) +> <! ELHEVMENT sentence (subject, verb, indirectObjec}?,

5di reci Obj ect?, prdgpositionPhrase*)> <1ELEMENT subject (anyOhject |

def Obj FEgebcnverh ELENIT, @t st peedhi/ehbutivhiten\@idstittgest ur eGageVerb ) ‘

motionVerb Walk, sit, stand, run, lie down, skip, dance, throw, caich,
count, look, eat, drink, drive, ride, swim, read, think, hold, Lift,
pull, push, drop, touch, caress, beat, pat, sirike, move, roll,
turn, wipe, write, pickup, putdown, place, climbup,
climbdown, jump, shake, scratch, rub, stab, shrug, bite, and

cOver.
GestureVerb & | ArmsRaise, armsGrasp, armsAkimbo, armsFold, bellyPa:, , )
gazeVerb bellyRub, cheekKiss, cheekSlap, chestPoint, chestBeat,

earCup, earThumb, earBlock, earCover, eyeWink, eyeWipe,
eyeBrowFlash, eyesClose, eyesBlink, eyesStare, eyesRaise,
eyesWeep, faceCover, fingersClasp, fingersUnclasp,
fingerOpen, fingersClose, fingersPoint, fingersWave, fistBeat,
fistClench, foreFingerBeckon, foreFingerBlow, foreFingerPoint,
foreFingerRaise; foreFingerWag, foreFingerBang, hairClasp,
hendBeckon, handSalute, handShake, handWag, handWave,
hatRaise, headNod, headShake, palmilighSlap, palmSiap,
-| palmContact, . thumbDown, thumbUp, thumbSuck, and

waistBow.
facialExpression | ShowNeutral, showHappiness, showSadness, showSurprise, )
Verb showAnger, showFear, showDespair, and
showDisappointment.

TABLE 1
10
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- facial Expr essionVerb)> <tATTLIST verb adverbSpeed (slow) normal) fast)

"nor mal " O<| ATTLI ST verb nunberoffinmes CDATA "0"> <IELEMENf speechVerb
(#P s ATTLI ST speechVerb verb (say | recite I, S| screan) shout)
mutter) Srop Per) exclainm "say"> 0 1 APR 2005 WD 6 2B obERF ST o016
22 5 <! ELEMENT notionVerb EMPTY> <! ATTLI ST notionVerb notion (walk | sit |
stand | run |l lie down | skip | dapnce | tbrow | catch.) count | |ook |I eat
| drink I drivel ride) swin read) think) hold) liftl pull | push) drop
touckh) caress) beat) pat) strikeaxspege] roll | turn | wipe |l wite | pickup

| 10 putdown| place| clinbup| clinbdown| junp| shake| scratch| rub| stab]
shrug | bite | cover | open | give | take) #REQU RED> <! ELEMENT

gesture E_l\/,PT\(> <l TTLI,,ST,, estureGazeVerb gestureGaze (ArnsRaise |
armaa;i%ﬁV%s%sAku ‘él ff%ﬁ% bel | yPat | bell yRub | cheekKiss I

cheekSl| a'POICTé’HES‘»m{ nt I chest Beat 15 ear Cupl ear Thunb) ear Bl ockl

ear @VGE!ELMM%HW@EEAN R&lpt yeBr owFl ashl eyesCl ose | eyesBlink |
eyesSt ar el esRai se es faceCover | fingersC asp |

finger sﬂﬁﬂ% SWWF%"QEP YersClose | fingersPoint | fingersWave
fi st Bea«trELEm:m‘@:@nq@nyomge&tpfﬁmqeﬁﬁgeémmﬁbnﬁmaﬂ*ager Bl ow foreFi nger Poi nt

f or eFj Eﬁ?ﬁﬁ*%gé EﬁﬁgﬁgerV\ag | foreFingerBang | hairClasp | 20
handBec ﬁn an Ju‘% handshake | hand Wag | handWave | hat Rai se
headmmﬁmmecpabjnﬂiwmml ap | pal nContact | thunbDown |

t hupgo Upepiy %@MﬂA#ﬁ@#ﬁ@ <! ELEMENT f aci al Expressi onVerb
EMPTY> <I ATTLI ST faci al Expressi onVerb_ faci aI EXpI’eSSI on 25 (showNeutral |

showHapPFHFALENT peapgiEorfzase qm%‘FRi’m&i’inPlegfé efObiRtiRFear | showAnger |
showDe syiBIEMENT Hefbject EMPTY> <! ELEMENT i ndi rect Obj ect (anyObj ect |

def Qbj Q@Aﬁhﬁ&%ﬁ%ﬁjﬁq&ﬁﬁh&anyw] ectl defObject)> 1>

<IELEMENT location {measure | preposition)>

20 <!/ELEMENT measure EMPTY>
<|ATTLIST measure direction (left| right | top| bottom | front | back) #REQUIRED>
<IATTLIST measure integerDistance CDATA "1">
<IATTLIST measure unit (CM|MT|KM) "KM" >
<IELEMENT preposition EMPTY>

25  <IATTLIST preposition word
(near |from |above |across Ibetwee:ti lon |under |through |next to Jof ]at
|behind jabout jaround |over |besides lmto Iby ['beyond |below |inside)
¥REQUIRED:>
<IELEMENT script (doSerial | doParallel)+>

30 <!ELEMENT doSerial {sentence}>
<IELEMENT doParallel (sentence}+>
<IELEMENT sentence (subject, verb, indirectObject?,
directObject?, prepositionPhrase*)>
<IELEMENT subject {anyObject | defObject)>

35 <IELEMENT verb (speechVerb|motionVerb| gestureGazeVerb|
facialExpressionVerb)> '
<IATTLIST verb adverbSpeed (slow]normal ) fast) "normal">

. <!ATTLIST verb numberOfTimes CDATA "0">
. <JELEMENT speechVerb {#PCDATA})>

40  <IATTLIST speechVerb verb

(say | recite | sing | scream | shout | murtter | stutter | exclaim) "say”>
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. 30 TABLE 2 (CONCLUSI ON) .0 1 APR 2000 WO 02/29715 PCT/ S000/ 00126 2@ 5 The

Purse of Gold | 10 A beggar found a | eather purse that soneone had chopped

in tg‘%ﬁ_ﬁg&%}é%tpl ace. Qpening it, he discovered that iPkT%%&fﬁ’ﬂ&Efd 100 pi eces

of g he heard a nerchant shout, "A reward! "Arewar o the one
who finds nmy | eather purse!™ 15 Being an honest man, the beggar cane
forward and handed the purse to tJje nerchant saying, "Here is your purse.
May | have the reward now? "Reward?" scoffed the merchant, greedily

coun§ i NGrhESENP Mbtion i tMereur se | dropped had 200 pieces of gold init.
You' ve alread% stolen nore than the reward! Go away or I'll tell the

pol i ce. “ADHISEROANYIRAGHOBan " said the beggar defiantly. "Let us take
thi s nefsaid] dif] siahe| can| tié_downg o] ddree] ubiger|paitetdnédunt| iik¢ned to both

sides of .fhe s$to nd., §aj " ' u-hot b Justice i $ possiblel
Ma\rchaneta,tf @gﬁ%itéé%véei ‘?%e tsvﬁf“]u“el lbeﬁtrige yoxeh‘%{o'sgﬁipﬂ%né[i ﬁ‘g%{iz_gﬁp | eces of gol d.
Vel |, ttoathis caressinbeatérpedl estrilodt momit roltihiurpdirwipe b yvrita| widkagdar f ound had
onl 3 10Q..pi8ces 1Rl W@hBup TheLakiohR] jidhpf ALY tcR&ihauiniapyou | ost” And,

: Y
T e hoia) it oo A0 bl o0 Tabie ¢ rory’
titl e:"<Tfm@N'Bgeﬁ1reGahdfe?b EMBTENE> 1(2" <a'r'1bej ect 9?] ect | df" ol"
o) Ny g SORATBA i RO A BB BB
armsFold| bellyPat] beliyRub] cheekKiss] cheekSlap| chestPoint] chesiBeat]|
15 earCup| earThumb| earBlock| earCover| eyeWink| eyeWipe| eyeBrowFlash|
eyesClose] eyesBlink| eyesStare| ecyesRaise] eyesWeep] faceCover| gﬂ)
fingersClasp| fingersUnclasp| fingerOpen| fingersClose] fingersPoint] -
fingersWave| fistBeat| fistClench| foreFingerBeckon|{ foreFingerBlow|
foreFingerPoint| foreFingerRaise| foreFingerWag| foreFingerBang| hairClasp|
20 bhandBeckon| handSalute] handShake] handWag| handWave| hatRaise]
headNod| headShake| palmHighSlap| palmSlap| palmContact| thumbDown]
thumbUp | thumbSuck] waisiBow) #REQUIRED:>
<IELEMENT facialExpressionVerb EMPTY>
<IATTLIST facialBxpressionVerb facialExpression
25 (showNeutral | showHappiness | showSadness|showSurprise
 ]showFear| shoivAnger] showDespair} "showNeutral">
<IELEMENT indirectObject (anyObject| defObject)>
<I[ELEMENT directObject {anyObject | defObject)>

b o
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<measure direction="bottont' integerD stance=" 10" /> 15 </l ocation
<def Obj ect ref--"0l1" /> </prepositionPhrase> <any(Qbject objectl|d="03"

obj Nagapishant " />  <prepositionPhrase> 20 <l ocat i,on> < re
direction="left" integerDi stance="2" /> </l|ocation gggﬁﬁﬁﬁﬁﬁgyref"OZ" />

</ prepositionPhrase> 25 30 35 40 45 </scene> <script> <doSerial >
<sentence> <subject > <any(bject ,9bject| d="04" obj Name="purse" /> </

subj ect> <verb> <notionVerb notion="drop" /> </verb> <prepositionPhrase>
<l ocati on> <preposition word="on" /> </location> <anyQbject objectl d="0S"
obj Nanme="ground" /> </prepositionPhrase> <prepositionPhrase> <location>
<preposition word="from' /> </location <anyOhject objectld="06"

obj Nanme="pocket" /> </prepositionPhrase>
The Purse of Gold

10

A beggar found a leather purse that someone had dropped in the
marketplace. Opening it, he discovered that it contained 100 pieces of gold. Then
he heard a merchant shout, "A reward! A reward to the one who finds my leather
pursel”

15 Being an honest man, the beggar came forward and handed the purse to
the merchant saying, "Here is your purse. May I have the reward now?"

"Reward?" scoffed the merchant, greedily counting his gold. "Why the
purse I dropped had 200 pieces of gold in it. Youw've already stolen more than the
reward! Go away or I'll tell the police.”

20 "I'm an honest man,” said the beggar defiantly. "Let us take this matter to
the court.”

In court the judge patiently listened to both sides of the story and said, "I
believe you both. Justice is possible! Merchant, you stated that the purse you
lost contained 200 pieces of gold. Well, that's a considerable cost. But, the purse

25  this beggar found had only 100 pieces of gold. Therefore, it couldn't be the one
you lost."

And, with that, the judge gave the purse and all the gold to the beggar.

30

TABLE 3



. 50 </sentence> <sentence> <subj ect > <def Qbject ref"o02" /> </subj ethHQ%
<verb> <notionVerb nmotion="wal k" /> </verb> 0 1 APR 2005 WD 02/29715
PCT/ S0/ 00166 25 5 <prepositionPhrase> <location> <peasure

di r ecPOIR2HPont " i ntegerDistance="6 unit="CM /> </ATELPOEMNI<def bj ect
ref--"04" /> 10 </prepositionPhrase> </sentence> <sentence> 15 <subject >
<def Obj ect ref"02" /> </subject> ssver b> <notionVerb notion="Iook" /> 20
</verb> <direct Object> <def Q] ect®*ref"o4" /> </direct Obj ect> </sentence>
25 <gentence> <subject > <defoject ref"o02" /> </subject> 30 <verb>

<not i onVerb notion="pi ckup" /> Tifél}.lﬁ?ab>

<story title="The Purse Of Gold">
<scene>
10 <anyObject objectld="o01" objName="sky" />
<anyObject objectld="02" ohjName="beggar" />
<prepositionPhrase>
<location>
<measure direction="bottom" integerDistance="10" />
15 </location>
<defObject ref="01" />
</prepositionPhrase>
<anyObject ohjectld="03" objName="merchant" />
<prepositionPhrase>
20 <location> R
<measure direction="left" mtegermstance-"z" /> ¢ )
</location> -
<defObject ref="02" />
</prepositionPhrase>

</scene>
<script>
<doSerial>
<sentence>
30 <sutbject >
<anyObject objectld="04" objName="purse” />
<[subject>

<verb>
5 <motonVerb motion="drop" />
- <]verb>
<prepositionPhrase>
<location>
<preposition word="on" />
40 </location> :
<anyObject objecild="05" objName=" groun * > )
</prepositionPhrase>
<prepositionPhrase>
<Jocation>
45 <preposition word="from" />
</location>
<anyObject objectld="06" objName="pocket" />
< /prepositionPhrase>

50 <fsentence>
<serntence>
<subject >
<defObject ref="o2" / >
</subject>
55
<verb>
<motionVerb motion="walk" />
</verb>



!

. £
. <directbject > <defObject ref"o4" /> 35 </directject> </s«§nt“eﬁ(P:%>2m}‘J

<sentence> <subject > 40 <def Qbject ref--"02" /> </subject> <verb>
<nmot i gnVer tion="open" /> </verb> 45 <directQject> . < | ect
ref=" .02/2271%2/0“ rect bj ect > </ sentence> 50 <sentencg}§T’S@€f§‘{1 t >
<def Qbj ect ref="02" /> </subject> <verb> 55 . TABLE 4 (PART) 0 1 APR 2005
WO 02/ 29715 PCT/ SGOO' 00166 26 5 <szgeechVerb verb="exclain> "This purse
contains 100 pieces of gold!'" </speechVerb> </verb> 10 </sentence>
<sen{ence> <gibpHflonPnradef bj ect ref="03" /> 15 </subject> <verb>
<speechVerb verdQgeaghut"> "A reward! A reward to the one who finds ny
| eat her <measure direction="front" integerDistance="6" unit="CM" />

</location>

<defObject ref="o4" />

10 </prepositionPhrase>

</sentence>

<senience>
15 <subject >
<defObject ref="02" [>
<fsubject>
<verb>
<motionVerb moton="look" />
20 </verb>
<directObject>
<defObject ref="04" />
</directObject>
</sentence>

<sentence>
<subject >
<defObject ref="02" />
</subject>
30 <verb>
<motionVerb motion="pickup" />
<fverb>
<directObject >
<defObject ref="04" />
35 </directObject> :
</sentence>

<sentence>
<subject >
40 <defObject ref="02" />
</subject>
<verb>
<motionVerb moten="open” />
</verb>
45 <directOhject>
<defObject ref="04" [>
</directObject>
</sentence>

50 <sentence>
<subject >
<defObject ref="02" />
< /subject>
<verb>
55

TABLE 4 {PART)
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- purse! " 20 </speechVerb> </verb> </sentence> <sentence> 25 <subject >
<def Obj ect ref="02" /> </subject> <verb> <notionVerb notion="wal k" /> 30
</ ver sitionPhrase> <location> <preposition =y ">
</l oca ?gir;éﬁ 5 <def Obj ect ref="03" /> </prepositi onpﬁggéggmd@ sent ence> 40
</ doSeri al > <doParal | el > <sentence> <subject > <def(Cbject ref"02" /> 45
</ subj ect> <verb> <notionVerb notiLon="give" /> </verb> <indirectObject >
50 <def hject ref--"03" /> </indirectObject> <directObject > <defbject
ref-s"o04" /> </ di kgskédeel tvertsiexelaiig®t ence> <sentence> TABLE 4 (PART)
*This purse contains 100 pieces of gold I"
. </speechVerb>
</verb>

10 <[sentence>

<sentence>
<subject >
<defObject ref="03" />
15 </subject>
<verb>
<gpeechVerb verb="shout">
"A reward! A reward to the one who finds my leather
pursel”
20 </speechVerb>

</verb>
</sentence> (h)

<sentence>
25 <subject >
<defObject ref="02" />
</subject>
<verb>
<motionVerb motion="walk” />
30 </verb>
<prepositionPhrase>
<location>
<preposition word="near” />
</location>
35 <defObject ref="03" />
< /prepositionPhrase>
</sentence>

< [doSerial>
40
<doParallel> f‘j
<sentence> e
<suhbject >
<defObject ref="02" />
45 </subject>
<verb=
<motionVerb motion="give" />
</verb>
<indirectObject >
50 <defObject ref="03" />
</indirectObject>
<directObject >
<defObject ref="o4" />
< /directObject>
55
</sentence>
<sentence>

TABLE 4 (PART)
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Ul-/irrc LUUU WO 02/ 29715 PCT/ 5600/ 00166 27 5 <subject > <def Obj ect
ref--"02" /> </subject> <verb> <speechVerb verb="say"> 10 "Here is your

pur sewg\¥apohshave the reward now?" </ speechVerb> </ wgibsteemsbsent ence>
<sent ence> 15 <subject > <def Object ref="03" /> </subject <verb>
<notionVerb notion="take" /> 20 </verb> <directject > <defbject
ref"od4" /> </directObject> 25 </sgntence> </doParallel> <doSerial >
<sentence> 30 <subject > <defCbject ref"03" /> </subject <verb>
<not$ onVer b nwubot* open” /> 35 </verb> <directject > <def hject
ref="04" /> </dicfdgeOnjfe’oR>/> 40 </ sentence> <sent ence>
< fsubject> ‘
<verb>
<speechVerb verb="say">
10 "Here is your purse. May I have the reward now?"
</speechVerb>
</verb>
<fsentence>
<sentence>
15 <subject >
<defObject ref="03" />
</subject> -
<verb>
<motionVerb motion="take" />
20 </verb>
<directObject >
<defObject ref="04" />
< /directObject>

25 < [sentence>

< /doParallel>
<doSerial>
©  <sentence>
30 <subject >
<defObject ref="o03" />
</subject>
<verb>
<motionVerb motion="open” />
35
</verb>
<directObject >
<defObject ref="04" />
</directObject>
40 </sentence>
<sentence>
<subject >
<defObject ref="03" />
</subject>
45 <verb>
<speechVerb verb="scream” >
" Reward ? Why the purse I dropped had 200 pieces of gold in it.
You've already stolen more than the rewardl Go away or I'll tell the
police.”
50 < fspeechVerb>
<Jverb>

</sentence>
- <sentence>
55 . <subject >
<defObject ref="02" />

TABLE 4 (PART)
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. <subj ect > <defbject ref="03" /> </subject> 45 <verb> <speechVerb
verb="screant > " Reward ? Wiy the purse |I dropped had 200 pieces of gold
in it 've al ready stolen nore than the reward! K "1 tell
t he %8@?’2%.13/ 50 </speechVerb> </verb> </sentence> %ﬁgﬁ%@’ﬁé{’@ 55
<subj ect > <defQbject ref"o02" /> TABLE 4 (PART) 0 1 APR 2005 WD 02/ 29715
PCT/ SGOO' 00166 28 5 </subject> <yerb> <speechVerb verb="say" > " |I'm an
honest man, Let us take this matt to the court." </speechVerb> 10
</verb> </ sgofigagse> </doSerial > 15 </script> <scene > <def Cbj ect ref" 03"
[ > <preposdtdne@nPhrase> 20 <l ocation <preposition word="on"/> </location>
<def Qbj ect r ekpecafVerbPerb<'spy"eposi ti onPhrase> 25 <def Qoject ref"o3" />
<pr eposi t i onPragekonest MaAtllcdits take this matter to the court.”
</speechVerb> '
10 <fverb>

</sentence>

</doSerial>
15  </script>

<scene >
<defObject ref="03" />
<prepositionPhrase>
20 <locaton>
<preposition word="on" /> _ . .
</location> { j
<defObject ref="05" /> e
</prepositionPhrase>
25 <defObject ref="03" > ,
<prepositionPhrase>
<location:>
<measure direction="left" />

30 </location>
<defObject ref="02" />
</prepositionPhrase>
<anyObject objectld="07" ocbjName="judge" />
: <prepositionPhrase>
35 <location>
<measure direction="front” />

<[iocation> .
<defObject ref~"02" />
40 < /prepositionPhrase>

</scene> "\W)
<script>
<doParallel>
45 <sentence>
<subject >
<defObject ref="02" />
</subject>
<verb>
50 <motionVerb motion="look" />

< /verb>
" <directObject >
' <defObject ref="07" />
55 : </directObject>

TABLE 4 {PART)
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<nmeasure direction="left" /> 30 </location> <defQbject ref-

/L APR 2005

</ prepositionPhrase> <any(Cbject objectld="07" obj Name="judge" />

<pr ep@ehhoniPhr ase> 35 <l ocation> <neasure directi opetfsgponiiss > </ | ocation
<def Qbj ect ref"02" /> 40 </prepositionPhrase> </scene> <script>

<doParal | el > 45 <sentence> <subject > <defObject ref---"02" />

</ subj ect> <verb> 50 <notionVerbzamotion="I1o0k" /> </verb> <directbject >
<def Obj ect ref="07" /> 55 </directObject> TABLE 4 (PART) 0 1 APR 2000 WO

- 02/ 29715 PCYss0emyep0166 29 5 </ sentence> <sentence> <subject > <def Qbj ect

ref="02" />se@ER¢Mj ect > 10 <verb> <speechVerb verb="say" > "Sir , | found
this purse T?Hbleﬁte)_r_ggﬁﬁhi n the market place It had 100 pieces of gold . |
0
>

heard this yw i08% fhat he would give reward to anyone who finds
and, gi ves bq‘?ij § purse. | honestly returned his

15

20

25

30

35

40

45

50

55 .

>
<speechVerb verb="say" >
"Sir , I found this purse on the road in the market place .It had 100
pieces of gold . I heard this merchant shout that he would give reward
to anyone who finds and gives back his purse. I honestly returned his
purse . But he didn't give my reward ".
</speechVerb>

</verb>

</sentence>

</doParaliel>
<doParallel>
<sentence>

<subject >
<defObject ref~"03" />

< /subject>

<verb> _
<motionVerb motion="look" />

</verb>
<directObject >
<defObject ref="07" />
</directObject>

<[sentence>

<sentence>
<subject >
<defObject ref="03" />
< [subject>
<verb>
<gpeechVerb verb="say”" >
“The purse contained two-hundred pieces of gold. The beggar stole
100 pieces of gold. So the beggar got his reward and there is now
no need to reward him"
<[ speechVerb>
<fverb>
<[sentence>
</doParallel>

<doSerial>
<sentence>
<subject >
<defObject ref="07" />
</subject>
~ <verb>

TABLE 4 {PART)}



15 purse . But he didn't give nmy reward ". </speechVerb> </veﬁ bL APR 200
</ sentence> 20 </doParallel> <doParallel> <sentence> <subject >
<defgﬂ<(ﬁ%7ltef_ 03" /> 25 </subject> <verb> <noti gRVes {?, APlskon="1o00k" />
30 3 VerD <di rect Obj ect > <def Object ref "o7" > gl rect oj ect >
</ sentence> <sentence> <subject > <defbject ref="03" /> </subject> 40
<verb> <speechVerb verb="say" > j;The purse contai ned two-hundred pi eces of
gol d. The beggar stole 100 pieces of gold. So the beggar got his reward
andsthere i s napesdiWerbereb<"sayeward hi nf' 45 </speechVerb> </verb>
</ sent ence> </ dJdPaeldvt gbw bbth. Jusifieris abssibleMatemdeyorcstatzdebat > <def Obj ect
ref "o7" /> </ sthbjmobte y&b lost wostalired 200 pieces of gold. Well, that's a
considerable cost. But, the purse this beggar found had only 100
pieces of gold. Therefore, it couldn't be the one you lost.”
10 </speechVerb>
<fverb> )
</sentence>
<sentence>
<subject >
15 <defObject ref="07" />
</subject>
<verb>
<miotionVerb motion="give" />
</verb>
20 <indirectObject >
<defObject ref="02" />
</indirectObject> _ )
<direciObject >
<defObject ref="04" />
25 </directObject>

</sentence>
< /doSerial>
<doParallel>
36 <sentence>
<subject >
<defObject ref="02" />
< fsubject>
<verb>
35 <facialExpressionVerb facialExpression="showHappiness" />

</verb>
</sentence>
<sentence>
40 <subject >
<defObject ref="o3" />
</subject> )
<verb> .
<facialBxpressionVerb facialExpression="showSadness” />
45
<[verb>
</sentence>

< /doParallel>
50
< /script>
</story>

55
TABLE 4 (CONCLUSION)
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. TABLE 4 (PART) 0 1 APR 2005 WD 02/29715 PCT/ S000/ 00166 30 5 <sp¢=ﬂ9éhégﬁbmu"

verb="say"> "1 believe you both. Justice is possible! Merchant, you stated
t hat se you | ost contained 200 pieces of gold,.. at's a
consfﬁégggﬁggcost. But, the purse this beggar found %gdgg%%$“%go pi eces of
gold. Therefore, it couldn't be the one you lost" 10 </speechVerb> </verb>
</ sentence> <sentence> <subject 3 15 <defoject ref"o7" /> </subject>
<verb> <notionVerb notion="give" > </verb> 20 <indirectbject >

<defsQbj ect renf 02" /> </indiregApysec > <directject > <defobject
ref="04" /> 25 </directObject> </sentence> </doSerial> <doParallel> 30
<sente§§§§wg< ubj.ect > <def Qbject ref="02" /> </subject> <verb> 35

<f aci al €3P81Ver b faci al Expr essi on="showHappi ness" /> </verb>
</ sent énhce> <sentence> 40 <subject >

10  def Rstep({person}:
anim = DoInOrder (
DoTogether {
#move leftarm forward
» person.larm.turnfbackward, 1/8, Duration=0.1),
15
#rleg step forward
person.dress.rthigh.tum(backward, 1/8, Duration=0.1},
person.dress.rthigh.aleg. turnfforward, 1/16, Duration=0.1)
); ‘

#person move and Heg lifi
DoTogether {
person.dress.lthigh.lleg.turn{forward, 1/8, Duration=C.1j,
person.move(forward, 1/4, Duration=0.1}
25 ),

20

#rleg come back to position
person.dress.rthigh. turn(forward, 1/8, Duration=0.1}),
person.dress.rthigh.rleg. turn{backward, 1/16, Duration=0.1},
30
DoTogether (
#lleg come back to position
person.dress.lthigh Heg.tarn{backward, 1/8, Duration=0.1),

35 #move leftarm back to position
person.larm.turnf{forward, 1/8, Duration=0.1)

p

)
40 return anim,Start{)

def Lstep(person):
anim = DoInOrder {

45 DoTogether (
#move rightarm forward
person.rarm.turn{backward, 1/16, Duration=0.1),

#lieg siep forward
50 person.dress.lthigh.turn(backward, 1/8, Duration=0.1),
person.dress.lthigh. lleg. tarn{forward, 1/16, Duration=0.1)

)’

#move and rleg Lift
55 DoTogether (
' person.dress.rthigh rleg. turn(forward, 1/8, Duration=0.1}),
person.move({forward, 1/4, Duration=0.1)

),



- <def Cbj ect ref="03" /> </subject> <verb> <facial Expressi onVeF!b1 APK 20y5
faci al Expressi on="showSadness" /> 45 so </verb> </sentence> </doParallel>
</ scry story> 55 TABLE 4 (CONCLUSION) 0 1 APR /29715 31 5
TABLE‘“EBQ%ﬁi ng Routine 10 def Rstep(person): ani mg@?@;%o %r DoToget her
( #nove leftarmforward person. larmturn(backward, 1/8, Duration=0.1), 15
#rleg step forward person.dressrthjgh. turn(backward, 1/8, Duration=0.1),
person.dress.rthigh.rleg.turn(forward, 1 / 16, Duration=0.1) 20 PCT/S;
00/ 30166 #person nove and Ileg Iift DoToget her(
per son. dr es slikd borghbdckag pbsitier{ f orward, 1/8, Duration=0.1),
per son. nov e pkrabnaireks.lthigh, tub(foatraeln 08, Durd®or#0l1gg cone back to position
per son. dr es persphidgéssilihightfegitwan{lohckda@, 1 0, Srpraivns01),,
person. dress.rthigh.rleg.turn(backward, 1/ 16, Duration-0.1), 30
10 DoTogether {
#rleg come back to position
person.dress.rthigh.rleg. turm(backward, 1/8, Duration=0.1),

#move rightarm back to position
15 person.rarm.turn{forward, 1/16, Duration=0.1)

),

return anim. Start()
20
def Walking{person}: : )
anim = DoInOrder ( )
Rstep(person), _
Lstep(personj)
25 return anim.Start()

def Walk{person, steps):
anim = loop(Walking{person), steps)
7 return anim.Start()
30

TABLE 5 (CONCLUSION)



DoToget her #l1eg cone back to position Q L APR 200

. person.dress. | thigh.lleg.turn(backward, 118, Duration=0.1), 35 #nove

|l eftarm back to position person.larmtun(forward, 1/8, Duration= 0.1) ), )
40 return anim Start(} def Lstep(pgrson): anim = Dol nOrder 45 DoToget her
#move rightarmforward person.rarmtun(backward, 1/ 16, Duration=0.1),
#l 1 eg step forward 50 person. dress.|thigh.turn(backward, 1/8,

EUratlon QH% ﬁnm§rson dress.lthigh.lleg. tun(formard 1/ 16, Duration=0..1)
, #nove an eg lift 55 DoToget her
person dress.rthigh.rleg.turn(forward, 1/8, Duration=0.1),

per son. moy.e( f of Wil foh bl dn G G hay) rsbhsho A¥prarh b foast YR 02/ 29715
PCT/SGDO/00166 32 5 #l 8 conme back position
F

per son. dr ess. |¥HhyR ‘—"PEFP’FE solefired derein) asmgaﬁﬁkquwseagf)w enable the
per sons dr ess. Ishiiheib cleht@@ td MAiRe BROKMRoG actidnd Gnd EpedldnOB Rmadd . 10 DoToget her

#rl eg cone bac 0Si ti on erson, dress. rthi rleg.turn(backward, 1/8,
Dur ati on=0. 1) & ?fg‘?}'@" 55’8‘@4‘6“?5@?1‘5‘1%9‘1{5 person.rarm turn(forward,
1/16, Duration=0.1) 20 return anim Starto def Wal ki ng(person): anim=

Dol nGr der () creating a story, the story including at Icast one scenc and at least one

script;
i0 ) the at leagt one seene ncluding the at least one synthetic creature;
(<) the script including at least one of a series of sentences;
{d) cach sentence chxding at least one subject and at least one action the

subject is to perform.

15 2 A method as claimed in claim 1, wherein the at Jeast one action is determined
by a verb selected from the group including:
speech and speech intonation, facial expression, gestures, gaze, and motion.

3. A method as claimed in ¢laim 2, wherein speech and speech intonation -
20 include verbs that denote how the speech is delivered in order that the
synthetic creature communicates with at least one other objeet.

4. A mcthod as claimed in ciat'm 3, wherein the other object is another synthetic .
creature,
25
5. A method is claimed in any one of claims 2 to 4, wherein speech intonation
includes tonal varfations in speech fo give emphasis to at least one aspect of
the speech and to express at least one emotion of the synthetic creature.
30 6. A method as claimed in any one of claims 2 to 5, wherein facial expression

includes verbs that denote various facial expression nsed to convey emotions.

7. A method as claimed in claim 6, wherein the emgtion is selected from the list

including happiness, unhappiness, sadness, joy, surprise, anger, delight,
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o 4 amy Aannn
Rst ep(person), Lstep(person)) 25 return anim Starto def Wal k(;ﬁier%séiﬁéﬁ il
steps): anim = | oop(Wal ki ng(person), steps) return animStart(} 30 TABLE 5
(CONCLUSI ON) APR 2005 33 THE CLAIMS: 1. A method for enabling children and
other lay persons to program at |gast one synthetic creature (as defined
herein) using a markup | anguage to enable the 5 synthetic creature to
imtate the behaviour actions and expressions of humans and other |iving

creatures, theteﬁﬂe;hls@dfdamﬂoamhhgg;ob&lepaﬁ{,&Q&cmﬁ, (cAhusdseqt ink@limg, St ory, the
story |ncI udi n | east "‘B gcent and at | east one script; JO (b) the at
| east one scerfg‘"i’tf?e’l"ﬂmsﬁ@“ 18 B'?east one synthetic creature; (c) the
script incl ud| ng at least one of a series of sentences; (d) each sentence
i ncludi ng, a ne.subj ect and e e actl n_th subject is to
per form ﬁS 2 ﬁ?@‘ff’fodﬁ“g E‘Iagfl% °f?:’1m6’l %‘%n?l WefEi ¢ ﬁ'd%lt | east one
actionsis det embsﬁ:atﬂandwbeatmeoﬁj:od)ejbmbﬁhbsbmtbmctcmmgx oup including: speech
and speech intonation, facial expression, gestures, gaze, and notion. 3. A
method as claimed in claim 2, wherein speech and speech intonation 20

i ncl ude v&r bs A methodps sloinesd frosleimkie wWhereia dis body Ries prpetlerdifomoligler t hat . t he
synt heti c Creaisymmﬁgﬁwlsﬁémés Whd, Rortdmd, @asds, ApRrsOlb@bs, elisect . 4_ A net hod

as clainmed in claiim wherein 't he other | e I s anot her, synthetic .
creature. 25 stomachybackgasterios legs.arkemifephnd “&H’itj"'(ﬂ%b"%“l's P&t {0 4, wherein
speeckp i ntonation incl udes tons] variations in speech to give enphasis to

at | east gtl C%C:Eggéd of z%a %%gngit'%gxgzttg9e eg'e%ss aEnciuQ&%%erne enotion of

the synth as’t nany one of clains 2 to
5, wherein fa@m&ﬂm&pm&smmfﬂwmmeﬂsdwﬁrb@ %W&Pfhﬁm’ea“@é?l ous faci al

expressi on  us @hrdhQ coritiite Wi kileQRRr obfect. A NMEt hod as claimed in claim§,
wherein the enotion is selected fromthe list including happiness,

unhappi ness, sadness, joy, surprise, anger, delight, AVENDED SHEET
' 15 1L A method as claimed in any one of claims 2 to 10, wherein motion includes

verbs that denote movement from one location to another location.

12, A methed as claimed in claim 11, wherein the motion is selected from the list

including approaching, retreating, enteting, amiving, leaving, departing,

20 arriving,. crawling, walking, jogging, running, skipping, swimming, flying,
falling, taiking, trembling, tambling, exercising, jumping, and rotating.

13. A method as claimed in any one of claims 2 to 12, wherein all verbs have an
adverb speed property that denotes the speed with which the action is to be
25 performed.

14. A method as claimed in claim 13, wherein the speed is sclected form the list

. including slow, normal, fast, moderate and accelerate.

36 15 A method as claimed in any one of claims 1 to 14, whercin the sentence
includes at least one direct object. -

16. A method as claimed in any one of claims 1 to 15, wherein each sentence

includes at least one indirect object.
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| PEAI AU 34 tenderness, fear, |oathing, |ove, pain, detached, ent héﬁisgfiaé}érlg@c,
unfeeling, Iimtation, inpassioned, and passion. 8 A nethod as clained in
any one of claims 2 to 7, wherein gestures include 5 verbs that denote
gestures of body parts of the syntdyetic creature. 9. A method as clained in
claim8, wherein the body parts are selected fromthe 1list including head,
shoul der, arns, forearns, hands, fingers, thunbs, chest, stomach, -back,
posterior, |legs, ankles, feet, buttocks, eyebrows, nose, nmouth. 10 10. A
nmet hod as clainmed in any one of claim2 to 9, wherein_gaze includes verbs
that denotld nodenehadses airpaddn ayeaneiof claimsd tot 1§, WRGBKIN S8ChSTRENeE obj ect and to
t hereby communicRk& Meddbnt PRpikibephra) ect 15 11. A nethod as claimed in any
one of clains 2 to 10, wherein notion includes verbs that denote novenent
fromone | ocation to another location 12. A nmethod as clainmed in claim11,

wherei g thg NMORIfIhddSs SRIMRE iy ohO© 80 didigs 1 k517, whereh uliti ndeastpieoachi ng,
retreating, enterin rivin | eqv epart.ing, 20.arriving,- crawing,
wal ki ng, j oggi Wﬁ“?ﬂ'ﬁ%r‘ﬂ“ﬁ’d“°§ﬁ7%{fﬁﬁ§aﬂ‘gﬁ?#ﬁg‘m’¥lf’"yl ng, falling, talking,
trenmbling, tunbling, exercising, junping, and rotating. 13_ A nethod as
claimed i ny f f vleleinV@E ?t;g,vg an adverb
speed prog rtyﬁ‘t'?u%f‘)(a eno@%%gogeééemw ?ﬁgvﬁn ch 'Enhe gc ionis to be 25
performed. 14.imhlawsntedil XML.c| ai ned in claim13, wherein the speed is

sel ectied formthe list including slow, nor rral fast, noderate and
accelerate. 30 15. A nethod, as. cl ai ned ong of clains 1 to 14,

wherei n t B sefmsthod es dipjwpd i slaims;1 tPé%té’fherﬁﬁ eﬂ%ﬁt‘”ﬁ%ﬁ‘@‘c‘imﬁa A et hod as

clainmed in anysefpBed Rhgvasedi "5 1 to 15, wherein each sentence includes at
| east one indirect object AMENDED SHEET 1QEAIAU 35 17. A nethod as cl ai ned
in any one of clains | to 16, wherein each sentence includes at |east one
prepositidh phhasthod8s dgmednrany prschf 8lims| 1p B hersimafier eomplgiionc| aims | to 17,
Whereijn the atyl £3shn ¥ BrseH@Pars@l SO 1 ncl udes other objects with their
relative positions. 19." A nethod as clainmed.in any one of clainms |I to 18,
wher ei n the programis inplenented in XM.. 10

22, A method as claimed in any one of claims 3 to 5, wherein the speech may be

in a uger-gelected language.

20 23, A praphic user interface to ensble the method of any one of claims 1 to 22 to
be performed by children and other lay persons, the graphic user jnterface
including:

() astory display aréa;
(b) a script preparation area;

25 {¢) a scene preparation arca; and

(d) a speech text area.

24. A graphic user interface as claimed in claim 23, wherein the story display area
enables the objects in a scene to be displayed to provide visual feedback to a

30 . uger.

25. A graphic user interface as ¢claimed in claim 23 or claim 24, wherein the scene
preparation area has a plurality of tools to enable an cbject to be included in
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20. A method as claimed in claims | to 19, wherein the storyBis & t8&n in
a user- selected | anguage. '21. A nethod as clained in any one of ,clains |
to 19, wherein after conpletion 15 the programis parsed by a parser A

met hod as clainmed in any one of clBains 3 to 5, wherein the speech nay be
in a user-selected | anguage. 20 23. A graphic user interface to enable the
nmet hod of any one of clains 1 to 22 to be perfornmed by children and ot her
| ay persons, the graphjc us i_nt i ing: .skory display
area; (b) a sctp? %’?" epfore%gl?y?csg’nbeg?cg%‘? %%%?ngg%ng%ed é’p‘f%%gbgc{ti on area; and
(d) a speech ttekt orientediin azdquirdd amprhi ¢ user interface as clained in claim
23, wherein the story display area enables the objects in a scene to be

di spl ayed to provide visual feedback to a 30 25. A graphic user interface
as cl ai medh-i n A kraphic B8 interfesk a4 phimad inefgise &5, wherpia thebyrality ghteplar ati on area has
a plurality ofy,hoRhksitd.CarRR@al.e an object to be included in AVENDED SHEET

| PENAU 36 the scene, for the object to be located in a required position,
and for the ebject to be oriented in a required nmanner. 26. A graphic user
interface;Bs A gbpBchstriinGiab B ddimedh @nyaing of dtmpPIwoals, wheretd the ool s 5 i ncl ude

buttons and icons. 27..A graphi,c use nterface a o i.n any one of
claims 23 to Z&PLRFFRFEHHR a?eﬁg’gsgl £ &?’éﬁﬁ%%f?‘%ﬁm%}"g‘%%%’g"p urality of

sub-areas for ofadescumasynthetieha@uirour of at | east one synthetic creature. 10
28. Argraphi c user interface as clainmed in claim?27, wherein the plurality
of subl areas include a program control box, an objects 120 , a verbs box,

&

and a prposiA pephic weoxintele 2pclaimed jnghim &7, ndwrein thy plprality clained in

clai m27 or clahMifde Wi 86N b6 a lobctpbsil, al vorbs Wi, sabaar eas incl udes
buttons and icons . {o gnable a user to select an appropriate programitem

30. A graphi c FRPEYHRP®Y face as clainmed in claim28 or claim29, wherein
each of 20 the plurality of sub-areas has arrows to enable a user to

br ows £ aval | atﬂ gmpﬂic:-[ $58Pinterface as claimed in claim 27 or claim 28, wherein each of
the plurality of sub-areas includes buttons and jcons to cnable a user to select

an appropriatc program item.

30. A graphic user interface as claimed in claim 28 or claim 29, wherein each of
20 the plurality of sub-areas has arrows to enable a user to browse available
items. -

" 31.. " A graphic user interface as claimed in claim 28, wherein the program ‘control
box includes first and sccond areas to epable actions to be performed serially

25 and in parallel respectively.

32 A graphic user interface as claimed in claim 28 or claim 31, wherein the

program comntrof box includes a third area for creating sentences.

30 33. A graphic user interface as ¢laimed in claim 32, wherein when the third area is
activated by a user, a template is displayed for the creation of a sentence.
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31. ° A graphic user interface as clainmed in claim 28, wher efin! thét pE t ram
‘control box includes first and second areas to enable actions to be
performed serially 25 and in parallel respectively. 32. A graphic user
interface as clained in claim28 omyclaim31, wherein the program control
box includes a third area for creating sentences. 30 33. A graphic user
interface as clainmed in claim32, wherein when the third area is activated
by a user,,at te | 1 . . >atal t-ence. AVMENDED
SHEET | PEAV Aﬁ@@ﬁ%‘hﬁl{:}%%ﬁ% By Yo Eﬁf“’ééﬁﬁiﬂﬂr'ﬁ%‘%ﬁ’aﬁfﬁ cl ai m 33,
wherein the temgloat fr iesb| afdwbjccty e, dndiredt objeetaditeototbiesty pepesttionyer b, i ndi r ect
obj ect, direct rn;at]:ibrfg(g}tmpk,g_reposi tion and object tuples. 5 35. A graphic user
interface as clal I'n claim 34, wherein each preposition and object

tupl es represents a preposition phrase. 36. A graphic user interface as

cl ai med i Bsany AQRphRfusek fti&: 22 dafniRd BPolaidB8 WicRin dfQilepdiiiordm@ or nore of the
plurality of sub-areas being activated it causes an ta appropriate display
in a program aPtest uples EPCEHRRHPIERSTIARPIR | anguage for enabl i ng children and
ot her lay persons to - programa synthetic creature (as defined herein),

t he | anguage including: .(a) at |.eas{.one object ' i perform at

| east one%lgcti‘ér’ﬁm = isélaz’aeaﬁoi‘“fﬁ'é“ %ficgﬁ%%ﬁa%ﬁthg{g s a sentence;
(b) a plural it ypophnyseabenge of theplxglity of ahgeds ringactiyeted jsrausgse a scene
correspondi ng :SCEl podo i aclbiiding the at | east one synthetic
creat Eere; (d) % re@g%%é\'?géyandgrg ropts together creating a story. 38. A

| anguage as clainmed in claim37, wherein the at | east one object includes

the syntBgti CaGhRaitdHnfckud anedhgt BRGHATA: E5ideh ard@Rerildy pelsansm37 or cl ai m 38,
wherein the at | east o esactlon ‘ﬁ‘ i e:dcgﬁrit%]qgn by & Q- responding verb. 40.
A | anguage as WPHPAB ST @y W‘flehr &% e A "EdsT®one a werb is

sel ected fronfa) he ayileanipnd vigdctiathiclyis te pafoh atdmit ggactid, tharbipdt i on, faci al

expregii on, gest uraggm%éﬁgm&ggzgggﬂw; 30 41. A language as clained in
cl aim'40, wherein speech and speech intonation include verbs that denote

how t he speecH®} s craiyraiity eipentenossbaing armgad o f&eriet

(c) a scene corresponding to a script and including the at least ome
synthetic creahire; )
(d)  .the scenes and scripts together creating a story.

20

38. A language as claimed in claim 37, wherein the at Jeast one object includes the
synthetic creature.

39, A language as claimed in claim 37 or claim 38, wherein the at least one action

25 in defined by a corresponding verb.

40. A language as claimed in claim 39, wherein the at Jeast onc a verb is selected
from the group including: speech and speech intonation, facial expression,
gestures, gaze, and motion.

30
41, A lauguage as claimed in claim 40, wherein speech and speech intonation

include verbs that denote how the speech is delivered in order that the

synthetic creature communicatcs with at least one other object. .
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synthetic creature communicates with at | east one other objec&.%.%mWENBED
SHEET | PErNJ. A1 38 42. A language as clained in claim4l, wherein the
other object is another synthetic creature. 43. A |anguage as clained in
any one of clainms 40 to 42, whereisg speech 5 intonation includes tonal
variations in speech to give enphasis to at | east on aspect of the speech
and to express at |east one enotion of the synthetic creature. 44- A
| anguage a®, cl A MRgliabd) a2 Binef Gn Qfairk 48] Wherd theOotfe?, objdeiseindtheaci al 10
expression includes verbs that denote various facial expression used to
convey enoti ofgrhelecredknt.anguage as claimed in claima44, wherein the
enotion is selected fromthe 1ist including happiness, unhappiness,

sadness, jQy, Ssurprise, anger, delight 5 tenderness, .fear, | oathing,

| ove, pai rf‘?' de?a%ﬁ%ﬁ,ge ﬁsn{a’]ﬁ'gﬁg da @y, ong, g 8%\"'%@, & t "?I‘eacfelmoﬁ?cclé assi oned, and
passi on. 46. Aidiaatsndgdudastond! aarintidnsi in speagh to give efplekiaitnd 146t ¢r0 45, wherein
gestures include v S n the synthetic
creature. 20 47F° ‘fgﬁdﬁégﬂgﬁggb%§§ﬁ§§§F%&3?%?%?&@%*&%@ e@ﬁ&{he body parts
are sel ected foestwet he |ist including head, shoul der, arns, forearns,

hands, fingers, thunmbs, chest, stomach, back, posterior, |egs, ankles,
feet, buttocks, eyebrows, nose, nmouth- 25 48. A |language as clained in
any one off4cl afniengvese s glzimediin ragy (png £f clime Plde 43, YoFpa BRat denote
nmovenggt s of t BQrdM&SindlitedvetRihat Qenb@Vkricat f8IANkMEioRREAGS condéyd t 0 t her eby
communi cate with the other object 30 49. A | anguage as clained in any-one
of clainms 40 t¥%#8"-wherein notion includes verbs that denote novenent
fromone |l ocation to another |ocation. 50. A |language as clained in claim
49, whereif thg 0RbI09s hSimeflnShdif da [ ikiin thdEmotloh ¥ seleBted HORME appr oachi ng,
retreating, enterindg, arriving, |eaving, departing, AMVENDED SHEET - [ PEA/ AU
39 crawl i ng, mwg;ngjheww unhappipash gadnessi 19%i TEPrSe APser HEDt | yi ng,

falling, tal Kishdimess| 6| \da@ling! U] ip8if), dexEdi GktgastikUniedlg, and rotating.

ﬁ;VeA Ianguageh%éﬁgi%hgggmé m%%&mﬁﬁ? of clainms 40 to 51, wherein all verbs

46. A language as claimed in any one of claims 40 to 45, wherein gestures include
verbs that denote gestures of body parts of the synthetic creature. -

20
47. A language as claimed in claim 46, wherein the body parts are selected form
the list including head, shoulder, arms, forearms, hands, fingers, thumbs,
chest, stomach, back, posterior, legs, ankles, feet, buttocks, eyebrows, nose,
mouth. : '
25
48. A language as claimed in any one of claims 40 to 47, whercin gazce includes

verbs that denote movements of the eyes ia order to look at another object
and to thereby communicate with the other object.

30 49. A language as ¢laimed in any-one of claims 40 to 48, wherein motion includes

verbs that denote movement from one location to another location.

S0. A language as claimed in claim 49, wherein the motion is selected from the

list inclnding approeching, retreating, entering, arriving, leaving, departing,
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5 an adverb speed property that denotes the speed with which the 2l 'offPs

to be performed. 52. A |language as clainmed in claimb5l, wherein the speed
is selected fromthe list including slow, normal, fast, noderate and .
accelerate. 10 53. A | anguage as sgbained in any one of clainms 37 to 52,
wherein the sentence includes at |east one direct object - A |language as
claimed in any one of clains 37 to 53, wherein the sentence IS includes at
| east one indirgch. obj She A Lo < AS ' ind &fhheone of clains
37 to 54, wher é’%ﬁﬁl{l(gte)‘baglg}‘rﬁ’ég%gg’ fdﬁ‘?'ﬁ%ﬁgﬁg?’ T‘@g@thggﬁlgn%r epo§°i tion phrase.
20 56. A | angudalidng trergblise,tebling, eagigisipginpingcrdreting7 to 55, wherein the

| anguage is inplenented in XM.. 57. A | anguage as clainmed in any one of
clains 37 to 56, wherein the scene jncludes ﬁévg‘er,oginec%} and their

rel ative pUsi t ifokmguagess shimed i gy guaeferlares 49 95 hetfereP 2P E8%f clains 37 to
57, whey ei n t hgy, sdverblpded proplriyitha® Benbis e spaaT wisehidai tedactianigueiye. 59. A

| anguage as clainmed in any one of clains 41 to 43, wherein the speech may
30 be a user - s@PEREY | anguage. 60. A | anguage as clainmed in any one of
clainms 35 to 55, wherein the | anguage includeés one or nore selected form
the list including text,, i e 1. Qu N ,- ia formats. n
AVENDED SHET %*ﬁ%ﬂ%&@s e °7£‘"5?§§’r“§“ﬁ%aﬂ¥ﬁs &gt‘%*?%z‘?“éﬂ@?“éggf eadabl e by a
machi ne, i ncl udicluding stpw.ogrreak fast inodsrate epdabrelstateast r uct i ons to performthe

nmet hod, 0of any one or nore of clains | to 22. 5 62. A programrmabl e storage
devi ce readabl e by a machine, includi nlg, a rogra of execut abl e

i nstructi d8s t & laespgeny chhpmed iy pwnpngpf chimse 6r"g;ﬁﬁfnc'ﬁf SR interface in
accordance W t lhcmBgs 2013t Sic divest 6bjat. cl ains 23 to 36. 10 63. A progranmabl e
storage devi ce readabl e by a machine, including a program of executable
instructions in the | anguage of anyone or nore clains 37 to 60: A graphical
user i nt.ersface Al lmguageas dlived inanhongef cleims 3gfto &3.ayhssimthe so5te88® when used to

perfor{p the Met/and.af 1cAPdeHife@bbjgkal M t to 22.

55. A langpage as claimed in any one of claims 37 to 54, wherein the seatence
inchudes at least one preposition phrase.

20 56, A language as claimed in any one of claims 37 to 55, wherein the language is
implemented in XML. -

" 57. A langoage as claimed in any one of claims 37 to 56, whetein the scene

includes other objects and their relative positions.

58. A language as claimed in any one of claims 37 to 57, wherein the story is
written io a user-selected language. )
59. A language as claimed in any one of claims 41 to 43, wherein the speech may-
30 be a user-selected langnage. '

60. A language as claimed in any one of claims 33 to 55, wherein the language
includes one or more selected form the list including text, images, audio, .

video, and other media formats.
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15 65. A nethod as claimed in any one of clainms Ito 22 using Fhe'?ahéﬁgﬁe
..of rany one of clains 37 to 60. 66. A |language as clained in any ane of
claims 36 to 60 to performthe method of 20 any one of clains 1 to 22 on a
graphi cal user interface of any opg of clainms 23 to 36. 67. A programmuble
storage device readable by a machine, including a program of executable

I nstructions in the | anguage of any one or nore of clains 37 to 25 60 to
performthe nethod of any one or nore clains | to 22 on a graphical user

i nterface of any one or noreof clains 23 to 36. AMENDED SHEET | PEA/ AU

61. A programmable storage device readable by a machine, including a program )

of executable instructions to perform the method of any one or more of claims

[ to22.

62. A programmable storage device readable by a machine, including a program
of executable instructions to display on a display screen 2 graphical user

interface i accordance with any onc or more of claims 23 to 36.

10 63, A programmable storage device readable by a machine, including a program
of executable instructions in the language of anyone or more claims 37 to 60.

64. A graphical user interface in.accordance with any one of claims 23 to 36 when
used to perform the method of any one of claims 1 to 22.

15
65. A method as claimed in any onc of claims 1 to 22 asing the language of any
one of claims 37 to 60.
66. A language as claimed in any one of claims 36 to 60 to perform the method of
20 any one of claims 1 t6.22 on a graphical user interface of any one of claims 23

to 36.

67. A programmable storage device readable by a machine, including a program
of executable instructions in the langnage of any one or more of claims 37 to
25 60 to perform the method of any one or more claims 1 to 22 on a graphical

user interface of any one or more of claims 23 to 36.
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