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HUVAN- LI KE RESPONSE EMULATOR Field of the Invention
The present invention relates to the field of

conputeri sed control and the man-machine interface, in
‘15%“@7/8%7?% the present invention relates toPEHAURPH0I7
of human-1i ke response enul ation and digital data and
process managenent. Background 10 Achi eving a conputer
i mpl ement ed human-1i ke response is a difficult

chal | enge in t hél§MAINLOKE G THHEMEIpET ORsy st ens
have energed that are able to exam ne input data
streanms and provi de responses by selecting from
posiidnfshelnyentinmt i ves. However these systems nust be

i ndi vidually progranmed for the specific task for

which they are 15intended. It is not possible to
5 anffh@prpmleiHMDy rdlagub thedebi Gf&bmpmtexdhad icogrdtl bvel the man-machine

SS; Addi ti finther input ..

ﬁgr ng%n s an BErEd p‘f)eﬂd?n g a}’eééopt&}ﬁglglg OEBH'B?’%’\]IﬂfVCSponse
reqmulla'ecm dndrdidirer dapr g pasvrisnginedenteche expert system
Furt her nore know edge contained within 20t he expert
systemis generally only accessible to the programmer.
| t Baskgttsdl | y not easy to easily extract this
know edge in a format which is accessible to a
conventional reader, The present invention seeks

t oApmeMngiecanﬂwamnplbmk@ed REPANSE r@fttsatof dithak ceHIEARNS the
9%‘? Zgot htr. Sy sterns. Summary of the Present npention

CEHinG { EXRE TR DA UHET Bai28e gl ipicteing mput data
”eﬁthaﬁlls ehd ?ﬂﬂh@i&ﬁtﬂns&%@ﬂeé‘dnﬁ SrohBRRANS QBerBAITRE. | 3hyATer these

storing brar risingor nore different subject
rraf)tsaefnsd'&tShbeslvﬁhM@%HYepgogr@a@Pﬁ @athg seecilircieskriar whighies Prag

15a sehdef stimuli related to the subject matter of the
data WO 2007PCT/ AU2007/ 000097
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[t is not possible to anticipate every input combination during the programming process.
Addition of further input alternatives and corresponding responses generally requires
further programming of the expert system. Furthermore knowledge contained within

20  the expert system is generally only acceésible to the programmer. It is usually not easy
to easily extract this knowledge in a format which is accessible to a conventional

reader.

The present invention seeks to provide a human-like response emulator that differs from

25  other systems.

Summary of the Present Invention

In an aspect of the invention there is provided a method of emulating human-like
30  responses comprising:
storing a library comprising one or more different subject matter data structures,

each data structure comprising a set of stimuli related to the subject matter of the data
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structure and one or nore output instructions

associated with each stinulus each output instruction

for producing a human-1ike response to the associ ated
stinmul us; receiving a stimnulus; | ooki ng up
%fﬂﬁﬂ?m?’ﬁstructl ons in eac data structure tHIYAEPE/000097
associate: with the received stinmulus;

out putting one or nore responses to the received
stinmulus according to the :found output instructions.

| vtrastuerrnd dhm@nmoroi’)utplhénsinnmmns hs;nciathdaw'rmbdmb diimolpp eidasitput

.recﬁ ruc 1nr9f09 (!iucm hke? sﬁ(gns Oti’lé Q a%ecp ﬁglmuPUSOUt pUt
Fuct| ons atas fur'e ?Shct
associ a«toed/mglatshnnilue, received stimuli, con‘ol n| ng t he

out put ;i nstructjons found, and .outputti

s ponisTie P ohl S B i PR gR Sl ScsSOMRY DR e
errbadiedentui@st put instructions pr oduce t he response in
the formof, one or nore 150f the foll uag

an ant AESHInG P oo SRy hegeeREd SHan Sieatiat FOge
anfgherog@ntk@lctishgnal s. The ani mated graphi cal displ ay
may be an aninmated face. In an enbodi nent where the
responses are |anguage, they are in the formof one or

mIﬁ @n SRBLERER DT ERMSLhE B meTho® Ben@sedRELYIBENHIONGS of
grrents Each sentence segnent 20 conveys a coherent

RMHgPRFNHTRYENS fusiriftiop iR o hdatarr B (3} aeentosiqcg with the

SEGBRHSHANR éﬁgﬁfr@thé’&ftﬁﬁ ils@RionEREAY, 3ENEEREEnSBIFRMined
is constructed of one or nore words that have a

r sPWPRITE IBarfcrEed sHiuisponse to the associ at ed

stimulus. The sentence segnents are human aut hored and
are of the same type of response that a human woul d

maIk en¢ embdyemen| refnutriestaibiad pradecd thpieepassd imillaferm pHonepr more

%%H&\V'ﬁgtlm?gﬁ e CAnimAd R4 ﬁc{l}‘ﬁﬁg@f%féb@ﬁ V\%téﬂsﬁ&, &nd/or

sentence posi ti-on cat egory, cates ere
wicohirel sggnelonPphemengehgrepive! thplag ey bhorargagpkhite. i s
permtted to be |located. In one enbodi nent the
sentence position categories are beginning, mddle and
erd an Amdedimencecseynentonsmyrdlengsso dicatedn thictftrnmafioge or

t han on ente ce position 30cate
o TSR A B AR O Sl e ebensy agh SniePes g
f rcmm/dybe cOlSSOC hﬁmexdg,fﬂeﬁﬁce nﬁ'ﬁfcselgtmn t’lszpfcolwuénmmegtnmp are
to th Rerm:#élg ocati on nt en ds th
 CEU T 67 Heto A OGOt B PSR 98 P o vords tht
C 3ta0@ 0 FId et rRGaInkE @Sresihke @ Fﬂhﬂiﬁﬁfﬁltdd&ﬁhlu&aChhmhtﬁnﬂe segments
instructionisasom%ted wth ne sen ese g

are human authored and are of the same type o response t at a uman ould make if

the human received the input stimulus.

In an embodiment sentence segments are associated with a sentence position category,
which indicates where within a complete sentence the sentence segment is permitted to
be located. In one embodiment the sentence position categories are beginning, middle
and end. A sentence segment may be associated with more than one sentence position

category.
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Alternatively each output instruction is associated
Wth a scripted sentence. In an enbodi nent each out put
instruction is associated with a priority rating, the
OUHPUt e delivers the output in an order according to
YhepPi78Fi ty rating. 10 In one enbodi ment eBeHAGRARA00097
structure is arranged in a plurality of levels, where
alternative contextually related stinmuli are grouped
in the sane level. Preferably the | ook-up device is
c dishicgeas etk coostivptied framltie dsbaviated sonkiqegesmants fnural dcearéing to
of

r%él{‘]g é‘lgllﬂi%g dp%taﬁéﬁ%ﬁ{ &cll gé}neﬂf{&c'cwdlngg% g?%%@ggttg% ?é&%n?
|3b@MethﬁwaﬂuagmMNs not f ound. The | ook-up device
records the previous |evel wthin which a match was
found and initiates the next search for a match within
t He as anmbodimm&leach/&dutpet matictieh is assocared adidlione mm;centdwgment

| ook-u evi or.ds..t he evi n which

L R R Dl AR S RP PR s S et B o <

mat ch wi t hin the next | evel down relative to the

pr.evi ou eve n the event.that ooku

P AR e SEBoq P e iedt ATV ORI PRECE G Rt o BVBHE, e oupu
servich s emwithd oupf0Geadrd® apardhd ©lhd @wahsaamnd then up
through the |l evels of the data structure. The |evels
for each data structure may be hierarchically

arh aRgedbodRea edth raatafseactmtsoheﬁ geW iih b pmmy @ﬁévelshﬁvﬁéiﬁ h
the hierarchy is a match i s not found

hi EPRARY C@anexwalwdelétea SYINWY BIeiSFSpPest N %me é?veb rarerely the

A 1hhist o8 Rfis éoﬁhg&ed forlﬁxajmuﬁe r&m&g th%HPﬂeHF 8t tht Bath Beucture
event that a match is not found in a level, and there

i Joma ghmileenethivginelel fheveteives sisedt &K WERely sereh pitsdohy
Ofle\r@¥ﬁhn§a§cl{ usgdhdt enenResS d\éﬂb@ﬂ%c&ﬁé’ﬁb pk@mﬁ@@{/eq Ryithin

next OWS a cont ext ~ of previ ous stimuli
30i¢h yeack wanivunhendfiitigieeths nprhgbarchaioea match Mtbthetttefdsame

}"%@ﬁ%ﬁ%ﬁ%@%ﬂé AN 317&1990%€%%p%%»1@y1eh0me pelvious 198 within

enerate environnmen Al
stwhitit 4 maioh wmfolund]mdgmmueathe dexgtseanell fior 2 Tagh Mithmauthe next level

genperat.e ti ech. AR
DUBREED b R o7 PRI PG IREEE Bl o find e
al rhaémmthm dletomténtskéjvlel;r'sﬂarchhg\)wxﬂ grdchel ts anmellshéanisngd tee up
li.brari es at the same | evel and have
tﬁ °§ghglg %8?&?3& F@%Eﬁhse(s). In one enbodi ment
alternative sentence segnents having different form
are ed int

b avi the sane neetin
ot R0l o O REa B g e B Bih Seartihg fo
al th@tmatiiy g9 gess 16AgeMe hidracHyang emchBHe fouhOr EQUhptdrchical

level may have a plurality of parallel branches.

A history of matches may be recorded such that in the event that a match is not found in
a level, and there is a choice of which level to search next, the history of matches is
used to choose which level to search next. This allows a context of previous stimuli to

influence how the future stimuli are interpreted.



10 it a preferred enbodi nent when a match to the

input stimuli is not found in the data structure the
new i nput stimuli is recorded and a taught response in
the data structure. Typically the response is taught
WY 2P by providing instructions for pr88UAUHE/HE7
response. Alternatively the response instructions are
obtained froma data repository. Preferably the new
stinmulus may be equated to an existing stinulus, which
r epliinglaties be leht frororhthongeneeiod dedulagayinsinettakstimuli, or

exi E'- j | n i it. wi.t h t.he new
CxhBLABLALATLUS TR ARSOELBLES! L L IS ORN 1o e
enbobiyneaiy tevenfatemtofxt heomttateosintanctltretinayxqamodi baving

al t.er. ' stimuli ha. the.sanme aning to be co nl
2 LSRR AR b P AR LB et e e
5 emhodiigehteswheris)t he new stinulus is added to the data
structure a level withu the hierarchy is allocated and
recorded. When the new stinmulus is added to the data
st frusk umdoditnastraltenbOvemiitenn st@neassAcing tUEtkroM fomtbhhehaving the
stimulus.in the q@t%@%{ucture. %n a further

entBHi HEREE PR SHECAS 2 SHPRUC GRS BT BEE R B °8F O 18°
| ogllernafiveis ehod@ @h. ratddman@menboslitpent t he

pre-processi ng i nvol ves applying mat hemati cal and/or |
operations to the input stinmuli. WO

2001/ D87 0&2HREIJINLER ORAOPRARI td Re Biplilditharis erBadh :jf?t‘ﬁ& data
or a

I nput stinmuli are post-processed after |ook-up
mat BRIV e 87 TeHbBd e hteC A 396 Stiashbicaseg tieripisisiagure.
appypléang iBtHenntii ﬁiﬁ%ht 3ndhehard g%rs@hin%wﬁ&io% Sr bR the
input stimuli. In art enbodi ment matched stinuli are
pr GeRsse d yneappY VieTesraEe Aetrattiosapreahdingd foogi detl repository.
1soperations to the correspondi ng response instructions.
I n_one enbodi nent this may negate the output of the
r eBisBrabey, the peve pléndbodi resamatedhiosinreaistipg sdude, ahioh teglicates
i~ . . . : . g
B inlaTA 45 R ki 20 CRCHLTRAG g e
t hesinknlyrein thickeme dgfpemsese.pr oduced refl ect a
personality, in that the human-Ilike responses are
those which the persontdity would nmake. This is
20 opposecthbbdnehitibe fopnss iHeldeta hunmaune kg peespdrsesvd diatuli having

th it | d [ nbodi . th
T % 5 BERERIS ke el SbR uiRa e RS ReT S b
are instructional to a human observer. In an
di .the lib . i, [ d .
B SHBP RS A T S CORGTI SA D DM AT RR BT withn
r efht Betethylyaltobged MAUES &I MHeh the2@w stimulus is added to the data

25  structure other information is associated with the stimulus in the data structure.

10

In a further embodiment input stimuli are pre-processed prior to look-up of a match. In
one embodiment the pre-processing involves applying mathematical and/or logical
operations to the input stimuli.

30
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In an enbodi ment the library conprises sel ected
response instructions such that the human-Iike
responses encourage a di scourse with a user. In
an _enbodi nent the human-1i ke response is self
VERAVHPHER meani ngful in its own 25right. | nP@FoYHEY000097
aspect of the invention there is a human-1i ke response
emul ator conprising: a libramy-stored on a storage
device, the Library conprising one or nore different
30nsufbjtews embadiment ikt slimuli are pest-emcesatifted aok-ug bf unkigheln
connr i Si Do bi _
ot orapeeRt Ao brofi b ol hfid Suhife R BE! orica
i nerteragiond torilse iaggoetinalf.e, d with each of the stimuli,

each out put instruction for producing a human-Iike
response to WD 2007/087682PCT/ A1/ 20071000097 t he
aslsooicatedinshi maithes stimnli am putcesdel/bycapplybig maaenaticalgnd/or

st pul,i; . | ook-up. devi ce f.or | ooki u ut.put .
rieBpriansi e sfRabiRu oSt pibe jPhor g o BnSotRE: s
assachatedhavujut edibbres@eied. ViR dnsSérhbaditiSit this may p@fuce another
ouig%t.devigf f?r.delivering one or nore responses to

t HEPFSEREVR P MRS according to the out put

i nstructions found by the | ook-up device. Another

aspect of the jnvention provides conput er
" BB BRI R COBBEE PR Gt FHh fgbthe human-

S Elike@BpBSsel Prol RSP HTBE: alfRrsdfllity) PiithaCOE Rt S1- & resh@nses are those
providing a plurality of sentence segnents, cac

D RHEh (6 DeRR WHI T BIUb eS8 POFORPSH Bl Grsvet-ikh

assQphak efht bivelee yerldhaddolRi Akea self contained and
meani ngf ul group of words; selecting a plurality of

the sentence segnments according to an in assenbling

t NG 8 ERbENGLNSEIMRRY Soh Qs %1&@3&&@8&3&33&%5&& f.the

sentence 15position’information associ each
of ingthetiegnsl wotlwenasehiesiice segrments; and outputting the
assenbl ed sentence. In one enbodi nent the ss output as
text. In one enbodi nent the sentence is

In an embodiment the library comprises selected response instructions that are

constructed to document events reflected by the inputs stimuli.

In an embodiment the library comprises selected response instructions such that the

human-like responses encourage a discourse with a user.

In an embodiment the human-like response is self contained meaningful in its own

right.

In another aspect of the invention there is a human-like response emulator comprising:
a library stored on a storage device, the library comprising one or more different

subject matter data structures, each data structure comprising a set of stimuli related to

the subject matter of the data structure and one or more output instructions associated

with each of the stimuli, each output instruction for producing a human-like response to



out put as speech. 20 In one enbodi nent the sentence
position informati on designates the sentence segnent
as being at one of the beginning, mddle or end of the
sentence, Typically the sentence position information

WR2PHKHE formof a 1,2 or 3, respectivel y. POBRGHE0097
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enbodi nent responses are step-by-step hunman devi sed
instructions to a hunman for-reacting to a system event
input. In another aspect of the invention there is a
neBﬁ@ﬁOS@W§EHW€W¥ng for a hierarchically stored

human- |nkeuk BSRQNSEreL 08 ILjion associated with
stimuli information such that 30iliac stimuli arc

associ atled-wodeicnder lbekinhe st inetrivitiensinchiloala srevelk that
angle dishEigeeRtin §§ch_qwe ve?Et@mtﬁﬁsﬁoc' ated together in
S,

deferent hierarchical Teve conprising: recording a
desi gnafiosiuigdevich orplebvariog snserimark respor to the received stimuli

200:¢5,08, @@%E’GJ{R&%%%ZQ%Q%E by fhe 15eaéa‘3hi ng for a

mat chi ng r esponse i nput AUl P Wit n the | evel
of the hierarchy with the sane response as the

revi i i .. in the event that
e RS T A% i ol R o
matooktiuggon efjutnasdikesdnicnedssevdspsnee fonntifyet birgiramghy. |1 n
one e di. nent the search is then conducted si deways
& i n LAY P UPE T ek Soea S ea P e b ot
f ownendehpesiseainthmbsorcandieddertsegieatbeak b e o pWsitkd and

throu hgﬁhe higrarqhy. I n anot her aspect of the
i NVEREESH EHRPEVP ST ovi ded a met hod of conputeri sed

speech seleg@gaipturQily 60MP EdnSdnBdseeRERY h@biihgdo an input;
hlerarchlcsb#%:stored set of expected inputs in text
form PECBPVISIGS EPEEEH BRANE InSeRpiEATTGeqréng gnthe sentence
expetbe thidrextidn dshatat®l @hesh bge SPLEANAIRVEMARI g2

| evel .
outputting the assembled sentence.

In one embodiment the sentence is output as text. In one embodiment the sentence is

output as speech.

In one embodiment the sentence position information designates the sentence segment
as being at one of: the beginning, middle or end of the sentence. Typically the sentence

position information is in the form of a 1, 2 or 3, respectively.

In one embodiment responses are step-by-step human devised instructions to a human

for reacting to a system event input.

In another aspect of the invention there is a method of searching for a hierarchically
stored human-like response information associated with stimuli information such that
similar stimuli are associated together in the same hierarchical level and different
stimuli are associated together in deferent hierarchical levels, comprising:

recording a designation of the previous stimuli;
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150f the hierarchy that is the sane as a previous

t nat ched i nput; and in the event that a matching
text input is not found searching for a matching text
v{gﬂ%t el sewhere in the hierarchy. In one

APt similar expected text inputs ar ePGRAGEIAHNGH

together in the sane 20hi erarchical |evel. Expected

text inputs are simlar if_they are contextually

rel ated. In one enbodi ment the search is then
conducteethgigdemayschihd Rigontdte ahiguaniedwyi. within thh é&velweite

t hat match is not foun the.sea.chl._is conduct ed

S Seet T e HEUProDR A e SRV E LGy - 25 Nt chi ng

I s congi@eeedt th@ a08Ldhind bsgohe is pedelhdiseptting Br NBktching input
sufficiently cl oshe to one of the text inputs under

c Sy EbaYiEnin the higrgrelyy aspect of the invention there

is an apparatus for perfolining one or nore of the
30above nethods conprising a neans for perform ng each
ofin PhceraiodFRenpihe srErhigbse SRy B B GTY vlTpgRe hicrarthy. 0 the
2Q07:1 087 582RCH AUROAT H000097s bihaRed aSREGEIPIpviREhrough the
invention there is a conputer program conprising

i A&T#EEti ons for causing a conputing device to perform
one or nore of the above nethods. In another aspect of
the invention there is a conputer readabl e storage

e PrAthas eFRert of thegn gnéonpeie & Prpyieyt amvtaed depmaderiap srasch
Brr%c%%nigﬁg&ﬁ'op%jngn of the Drawings In order to provide

a better understanding of the present invention

pr ef er pedidarduéraehitglyidred wo ok dreccrsisariibiadext Bymnay of
exanpl e WM ef erence to the acconpanyi ng

dr awi nges“'%%és \%%ﬁ,p&tl:i gure | is a block diagramof an
enbodi renthingffosenteupasd tek énpuetpongehee fhalspaeolr inavicoitid nipvel

to.the.present .i nvention; 15 Fi '
aroéh]eﬁlé%?rﬁ AR @’8 K Bgrtam of ngaﬁghgc}r@gg‘?ar@qnt of
human- lin ke eveasfanseatering @ttdnpraccort tiundsanching fprees@rting text

invention; . . .
r}nput ellsevl’llhere in the hierarchy.

In one embodiment similar expected text inputs are associated together in the same

hierarchical level. Expected text inputs are similar if they are contextually related.

In one embodiment the search is then conducted sideways within the hierarchy. In the
event that a match is not found the search is conducted sequentially upward through the

hierarchy.

Matching is considered to occur if the speech input is not sufficiently close to one of the

text inputs under consideration.

In an aspect of the invention there is an apparatus for performing one or more of the
above methods comprising a means for performing each of the steps of the respective

methods.



Figure 3 is a function block diagram of an enbodi nent
of operational schema of a human-1ike response
enmul ati on system of the present invention; Figure 4 is
a functional block diagram of another enbodi nent of a
WoUREHY%%8 response enulator of the present PGEVAFRPER0097
25 Figure 5 is a data flow di agraman enbodi nent of a
human- | i ke response enul at or of-the present invention;
Figure 6 is a schematic flowhart of an enbodi ment of
a ispecke thaigporise therruib atonpue eoredion gortistrigenstructions for
pr [ oot 7 C17AU20071000097
P S ok 4P g et B BT PG o
the library according to the process of figure 7.
Fi i i hart of show use .of a
11 BBt 5B R BB e G b P R g Pt
5 enbodirivegta mpatehpnoamnl 4s Kefinredsporse enmul at or of t he
present invention. Figure 10 is a screen capture
of an enbodi nent of a human-Ili ke response enul ator of
10Bhef [prseseinh of tivéntwiaps Figure 11 is a schematic
representation of searching of a library of an
enbodi nent of a human-1ike response enul ator of the

pr Bseddr t proeidt b Getter usdth Gandeig b2 tHeHraed GhR B b nGAREEE Of

an e odhﬁenh of ﬁ(gunﬁn-like r?sponse ermul at or of the
10 or BERKTMTHS WHEIOSHPC GEPGRPE b1 32y ST Gagpicely: eaBreiFiandsto di

eneeth PR ngQfavd@n Sl Rgiiti: ke response enul ator of the

present invention, 20 Figure 14 is a screen capture of
an enbodi nent of a human-|ike response enul ator of the

prEigedtl it AYRBE Hi@Fram of an embodiment of a human-like response emulator

according to the present invention;

15
Figure 2 is an architectural block diagram of an embodiment of human-like response

emulator according to the present invention;

Figure 3 is a function block diagram of an embodiment of operational schema of a

20  human-like response emulation system of the present invention;

Figure 4 is a functional block diagram of another embodiment of a human-like response

emulator of the present invention.

25  Figure 5 is a data flow diagram of a an embodiment of a human-like response emulator

of the present invention;

Figure 6 is a schematic flowchart of an embodiment of a human-like response emulator

according to the present invention;
30
Figure 7 is a schematic flowchart showing creation of a library used in an embodiment

of a human-like response emulator of the present invention.



Figure 15 is a screen capture of an enbodi nent of a
human- | i ke response enul ator of 25the present
invention. Figure 16 is a screen capture of an
enbodi nent of human-1ike response emul ator of the

Wi B8BTSt nventi on. WO 2007/ 087682PCT/ AU200PHT000479T0097
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Figure 1 shows an enbodi nent of a human-1ike

resnoemul ator 10 (BRE) of the present invention, which
includes a core engine 12 in the formof a computer
program runni ng on a conputer processor. The conputer

programis | oaded on storage devic .ypically a hard
SRR bR e S BBt i S B Feeiaf g B
dikeessaompaet7. di sc (CD), digital versatile disk (DVD)

or flash nmenory. The core engine 12 accesses a library
dat abase 14 of stored output responses associated with

| Mpele SisiandhdmatiT I wehdr @kyovdlat alase [ibdri ® |sdlapedeana
storage device, such as a hg[d di sk drive %r RAM Al so
StIETEHTBI VRS SHIGAR AdBTREEST SSRATSHBHEPY O dAt Hb%se.
Theye@6£ engine 12 nonitors for inputs in particular

it receives human input 16 (such as an input received
froma user) 10and a systeminput 18 (such as an i nput

r aggiry aflis hs0m 0Ll SIOhLWBEEmMEMMYIL RGN kOR s SRR Bitor of
hardwar e conponents of the conputer or externa
maehirpsnisavanEes) . "fhe core engine 12 provi des human
out put 20 (such as to the user) and a system out put 22
(such as to hardware conponents or to other software).
THeégwe hais 2ispliputatis e ragsenidivnmanscotshpa of 20bgrecfiasncahedaetiof a
pr.ovi.de. i ' j gﬁg& 24 via standard human
ig@é%?ggégﬁéﬁgi&ggggwﬁggﬁgg? ) n&ﬁ@% and m crophone
(for speech recognition) input devices, and a display

a S kers (for S| '

oD PR e P G S A b L o laor o
dithg predentnedntine i nterfacing with a data processing
machi ne 26, such as via operating system nessagi ng or
via hardware peripheral devices. 20 The core engine 12
adegss ebisaesistiotapyat ofadalcedodiB2ntarid hparsiige enfonse emulator of
vaFiabIes 184. These variables 182 and 184 are used to
hol P FHFOPHEtPn used by the core engine 12. Figure 2
shows the EIRE 10 in nore detail and in the formof an
enmbodi nent in which 25the FIRE is referred to as
SHART T e PP CHBFAS o FRERPOU B SB P oAby e radagt
t hge hibRhahyerab abase 14 through a database abstraction

| ayer 134. The |ibrary database 14 is primarily stored
in aroutine storage 130. The data structures of the

| iREAE | ©8 aGORLALDHAS SORI AHEE meMt Skl redftfhse emulator of
response instructions, Response instructions are also

r dhepresdt IEeIE8r out i nes. Further description of the
routi ne storage 130 will be provided

Figure 16 is a screen capture of an embodiment of a human-like response emulator of

the present invention.

Detailed Description of Embodiments of the Invention
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20 i nput device 168, such as a keyboard, 25It is noted
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primarily stored in a routine storage 130. The data structures of the libraries contain

associated input stimuli and response instructions. Response instructions are also
referred to as routines. Further description of the routine storage 130 will be provided

30 further below. The library database 14 is initially created and can be later updated
using a library authoring process 138. In addition the library grows by an

anomalisation process. The anomalisation process is handled by an anomalies
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human input API 164 as an additional form of input, or it may be provided through the
hardware interface API 144 as a sensor signal or preferably it will be provided in the
form of a process control event 154 through the software interface API 146. For
example the mouse interacts with the operating system and it is the operating system

which provided the mouse input to the process event interface 154.
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This human-like response of the HRE is achieved by use of the library database 14
containing human authored instructions for providing output responses to input stimuli.
The output responses are human-like because they are human authored to be of the
same type of response a human would be given in the same situation (that is if the

human were presented with the same stimuli).

The library database 14 is a data repository in which one or more libraries are provided,
each of which relates to different subject matter. In order to interact with a human a
language library is provided. In order to interpret a system input one or more
application relevant knowledge libraries are provided. In a simple embodiment the
language library and the knowledge library may be integrated. Each library maps a

number of possible input stimuli (related to the subject matter of the library) to an
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node, docunentation node or independent action node.
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0 The language library which produces output 202 shown as English but it could be any
written, spoken or indeed signed language. Knowledge libraries are those appropriate
to the function of the system which is being controlled, documented or taught. In this
embodiment there is also a technical library which produces output 204. This contains
knowledge which is specific to a particular function, such as interaction with an
operating system (such as one of the Windows operating systems, Mac OS, Unix,
Linux, etc). Alternatively it could be an application specific technical knowledge for a
control system, such as an air traffic control system, home security control system,
motor vehicle computer system etc. The cultural library can provide responses 205 to
deal with outputs in a manner appropriate to the audience. Other technical libraries

may also be employed, for example a system for instructing the use of a word processor
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out put instructions found in the libraries, The manner
of assenbling these into a coherent sentence will be
descri bed further below. Thus the systemis able to
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in which the desktop management system would receive commands from a user as well

as system inputs and would react to those inputs in the same way that a human would.
For example upon the arrival of a new email, the email system would send a system
input 18 tp the HRE and as a result of looking up the response to this stimuli an

instruction will be provided to inform the user.that new mail had arrived.

Another common application for the HRE would be to provide instruction to a user. In
this case the event that created the input would result in the response being an
instruction on how the human should respond to that particular event as if the computer
were an expert. Language will typically take the form of one or more sentences

comprised of sentence segments. A number of sentence segments may be created as
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eventual |y becone e and shoul d bl e t .
R M0t SR AP SHOTATS B "HRL DR RS SRS s
ordefdine: Qkrdishgp@getbext phrases as responses and
their output is managed by positional infornmation

associated wth each phrase or sentence segnment so

t h&&th&hﬂg'ow&fél 1tk ¥y QfanenteneRd SRAARNS Sro¢RB 2 heific@rdbned
together in sentence in a coherent and 3oneani ngf ul

WaPSPOTRTe CREEINE MOREPrepasftdt WatlF oV iAPTICACR 2158 be sgipopriate 10
pm’aa’?ﬁlb est Ill’l%,cf@; é}ééﬁlpf%]: a language library would be created for producing

language text outputs which are phrases describing the response to the stimulus. A
knowledge library would output a response that may include language or instead or in
addition may include other types of output such as control signals. In the case of a
library which controls a video face it may output signals that control the facial
expression of the video synthetic or artificial face. Other examples include information
as emotive facial features for 3-D animated figures, robot with actions, emotions. A
response authored by the human thus employs human intelligence or knowledge to

resolve machine equipment procedure operated actions for machinery computers



the sentence segnent being positioned at the
begi nning, mddle or end of a sentence or WD
20071087032PCT/ AU2007100009 conpl ex phrase, Thus for
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sentence position indicator 211 when it is stored
Withinits library. i ndicated by 212. The phrases
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:Cﬂgn-lr% to their position indicators they sti

r eTiTAOHERERY PP Ranq 16 tyes JRRAfemedatalicbytobing sbainadd ivkiethe
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adapey oniohkietl! hespbnsesrase htinen spitrul i Wi | | al so be

out put to produce other appropriate actions. Alimt

may be set so that a sentence constructed of sentence

S ééwemesappr@pnatmqsmsé n detigdIbg igtHumah iusdrtiat teASoRAY: e

| Bipthe r. of words.or.the total nunber of

sen en g&éﬁ;sagég lrfg%éﬂgﬁtt?]eaalpp ¢ Brﬁg% br8r6W%'é°giaF8g @Pﬁeetﬁ? anomaly has
i decreinbopirted intothe fiberRhREext mi theaapt oGhaMb@Nfsiat:¥sponse will

ent.it]l il.a and, i s, described n relation to Figure
4.rye§ og:ﬁ%g%?ggsﬁ%:gn ﬁlémie‘bgy\/tgﬁ{“f”&a”\/ﬂ?ﬁ’iatqr s known as a
graphi cal Face 30Font (ani mated character) and also a
Human, Ent | ersonal it usi ng a_ Language Know edge
"EBP a7 b Y IS 8RR e i iR st Foee Betposure
bef e HRY od divr® rile @CeveMBand stimuli, its knowledge will grow by this
2007/ 087682PCl YAU&% 7/000097 1 9 - font, 'ﬁwe

c BNBT NSRBI SESSF Ul Entsverfually daeuageatiiesind shpulddndbla to
Vﬁhrﬁﬁbﬁn@ﬂ%vén‘i&\ﬁﬁlhﬁ{onﬁﬁ&\ﬂegﬁniﬁ’% hwran |ike personality
and face. The face should be Tinked to the appropriate

| anguage library let nale or, fenale.

The ordering of language text phrases as responses and their output is managed by

positional information associated with each phrase or sentence segment so that a
plurality of sentence segments can be combined together in sentence in a coherent and
meaningful way. The positional information allocated to each phrase is indicative of

the sentence segment being positioned at the beginning, middle or end of a sentence or
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For Ti erneni ati on a separate animation library and

facial generator provides the animation' ace and can be
treated as a third party utility, although the

character (Entity) and all animation is likely to be
VQHBT/HEP2i nto one file in the future as thePGTAE2817/000097
generator will be built into the software ie: Sheila
Know edge Library, where ani pation, enotion and so on
are authored with scripts. This enbodi nent therefore

s heiPlonntyase.ebeps e peanat's enh sangqnger fegyentihat ¢ qssuctayedtvebhta

to {
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Irﬁéstgﬁpaz&ﬁ\glgg ( %b?&(ﬁ)cou aapgc%ﬁeéi ap athrregsgg%rs gossmons may be
processian g'oaa Oth'fhEplfCS‘mtRanS, i pd51Bd>rr Ut mhae@revpornkua&lh&ng a

id [ ut. and out p uncti

vl e Ot DR SRR ool D GsRE g use
Vi & stitenck eydidariddi¢osrs atHiees Spbsttﬁ:hhl&oglﬂ putendevi ce, for
exanpl e, a speech recognition system as user commands
or responses to Sheila. The input is identified by

matvb alirg)gtah& aﬁ@psrb&'smmlﬁﬂ e rE@M_ﬂde win I@ﬁii@il(l'ﬁ Schide 1ﬂsﬁﬁct1|oras to
nput .library scripts si ng .or_tokeni sing cou
Bifita T IRt L R Bt B JEF TSR FRaRGT et b
n Oetssdﬁhtdﬁl&ﬁdﬁﬁseht@nc% poSTph BtiRatb ORI AN W it BroRd RRIMHIIR library as
librar crlpts 20The human scripts pro-exist .

t HBdgH éCU?)f% - Language Know edge Library; put there

t hr ough Aut horing in the Learn Mode Anomalising 56: In

this plenentation, the foiwat for all |anguage and
Blﬁphf%S?Sé‘%aY b aflpggted spora thap preasisisiopad xadigaidr erevisied it the

' NHedse andn@utpito eprH)I'peve v%‘?lgw%ﬁ'tllla@ Mdnﬂfaﬁ comblﬂatlo-rqla?

| anguage |ibrary based (or teppe
t HOSROA F‘?WQCS/CPFWIGK iPhgsesh&hescrlent r@m&oﬁr & sarrtelsi pgfeots are

CORAAS 1 Qlrdi

S A B RRRNR Golk R R b e fp e
t Hrenteensiapd s thd Fles 4 huoraarlyngofigetshietas. nput so t he
correspondi ng out put script will have only a few words

that coul d he used. For exanple at Level 1, only a Yes
orAdjordanpgwemmap dike braggrige emtenkiwen ¢ corstrectdddwehe l:nosutardigpt

R VR MY o A e SR e PO RSB By

5r09g1bmad1in @dercuprouvidabpsubiagriomanlise s2spdme. alnve@diyion other
ent ed as; Level

limt
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A further embodiment of the HRE is in a program entity entitled Sheila and is described
in relation to Figure 4. Sheila is the name given to what is known as a graphical Face
Font (animated character) and also a Human Entity (personality) using a Language

Knowledge Library to provide a personality. The Face Font can be compared to a voice
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10The result will be a brief search to find the

correct answer. Should the word be unknown the routine
may ask the question "Do you nean Yes?', and add the
new word, if appropriate. In another exanple, the

WO FH7/0%702p" may be used as a human input meBEH/AGLONE00097
this woul d be assigned an exi sting neani ng associ ation
for No. 15 If it were an uokpgwn w nd, an anonaly
routine 56 for dealing with unknown words will be
cafohedht corhiganioh hea Heam Pgitpflahhegoeibrampradd a AoibainCtogether
exanpl.e uld.be: 1f new.thnctions exi qutine - | |
;eoeg : ARG Fene gl e e nceBori b O e rapsppgiore
addhguagnabranew rfeasrufees?> 201 nputn Yes ---1 routine

Level 2-<Wuld you |ike to add these new functions,

there is a small charge for the additional new feature
of F@ thizirhplputrdes a sgentd anireatiooutbrangand facial generator provides the

W1007/ 087682PCT/ AU2007/ 000097 .Run: Do 0 d -
R PORE BT B ROLs e b B g ot A T Re charactr
doimatinadnd dbachiranin i 1&ylyde ive cdrhignedRetol dnbBletia thethifirerse dite
functjons exi routi ne, -1> request roval_ .for

ol SR Br b St nfiins idetar s e ROBV YR LifeBhgwhere
SQut@ateophetiod ahd sd @f di¢ M8hdred @itk sdripadDyis E@bddirAen thzredsre
V\he%lrc')e it lett off A.farther exa be an .inter

S

g le ma Gt
RO et e 2rERR CPdiPaTa oK 9 aPeah B eaE et andripit!
cogpeRtod funeioss el gaseSaadiiigh for <flowers>

In this language module there are two main types of Library files: Qutput Sheila
responses 57 (scripts), and input User responses 51. In this case, input levels are used to
speed processing 53. The format and structure are virtually identical for input and

output, only the functions vary.

Information, commands, and requests are entered via the keyboard (or other suitable
input device, for example, a speech recognition system) as user commands or responses
to Sheila. The input is identified by matching the corresponding Level inputs 53, in the
input library scripts 54. Parsing or tokenising could be used to match the appropriate

routines but should not be needed in a complete routine with a mature library of scripts.

The human scripts pre-exist in the specific Language Knowledge Library; put there
through Authoring in the Learn Mode Anomalising 56.

In this implementation, the format for all language and input files is that of a editable

text file for both input and output routines and Sheila scripts.

The language library is level based (or stepped) within the Routines, limiting the extent

of searching for commands or level specific related words.
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I want to find <flowers> 10 How do | search? Do you
search? GO ne <fl owers> Buy sonet hi ng <Fl owers> The
coEmmand | anguage of the User Language Libraries is in

the format: "I want...; need... for a birthday; please
W@ Hl7/087682search for; "do this...."; "start RGFAU2007¢H0097
"Internet Search, for..." Get ne... a present for

Christmas", etc. The | anguaggycontained in the library
is recogni sed by the system creating the appearance
of TieUzwdl fgsiser identi GaNMERESios irohedbraty dffte ighe kd @e corresponding

ARG ] o Stk g b B DT L.
Fi sty & WeOor M0artseScan be Sivad, tHoWerd: the 20@J 1 'séritt @FIN@low many
Search”, etc. F\rch routine is activated by inp

, Se i ut  of
S GRS OER s Inc e B oY ee brruRlF BSEaR, grgeis, dialects and
seapiehed oPouINeH sSLab§NRe2d CGet nme <fl owers> Buy
sonet hi ng <Fl ow s> WD 2007/ 087682PCT7AU2007i 000097 -
22 - simplif>, the process hierarchical routine lists
arle avdeniritddegtatplenthib oK be icpieent@vel s of Sheil a
responses for that access to the correct action or
answer. The system al so provi des the appearance of
halzazy! 1=o0iee>, eBurtu Zzyp>fres bionY Ag<@f> <éspdasiessdo it><KeyBd 1>

Where a Yes type answer is required, a whole range of other Yes or No answers can

exist. The answer is checked against the Level 1 routine which deals with Yes answers.

The result will be a brief search to find the correct answer. Should the word be

unknown the routine may ask the question “Do you mean Yes?”, and add the new word,

if appropriate.

In another example, the word, “nup” may be used as a human input meaning no; this

would be assigned an existing meaning association for No.

If it were an unknown word, an anomaly routine 56 for dealing with unknown words

will be called to learn the meaning of the new word.

A basic example would be:

If new functions exist routine — 1

Level 1=<Would you like me to see if these are some additional new features?>

Input=Yes, run Yes —1 routine

Level 2=<Would you like to add these new functions, there is a small charge for the
additional new feature of $1>

Input=Yes, continue routine
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The | evel based nethod is a way to process know edge
libraries for |anguage by r-;speeding up proceeding
when accessing answers to question or generating
standard di scourses, The tine taken to access the

W8Tt on i s speed up dramatically as thgCT/AU2007/000097

application recalls what Level it is at. This is
defined in authoring and nay2add what could be called
an assist to the logic systens as well. The text
response then has faster access tinme. Wen text to
speech generators are in operation it is critical that
chi 10i,s fast and.th jne is not overl oaded;
H g)log’glro i‘“g?“'“?"s‘ %‘T%&)n o1 ?rﬂ?l ¥t>-§peech may occur.
Fuzzy Questions fromuser: The libraries are able to

acEEPhed - UZZY, i uestions that ear fuzzy

or vag?%%%nc}og#g.?gw %mgrr%)g/y way 19" 'ieﬁ“éns Bl’r<rlgﬁe{)w &B?WS exlst

| ggitae -t heeqhestigwagealdki stisyj an thhek; Speeighd ©e Langageard.

Knowl edge Library, The search |anguage 15l e: "I want;

| need; For a birthday; please find; search for" is

| dMYESYBPIEE Hirelime &P # RStaeey fdubnarly andeiest lkkéofigni sed by

the system creating the appearance of fuzziness.

L%gﬁg%e reﬁgi re% is,not typically command based, but

c BERE FEY °F R eria ftarchy Thig ierngt sepesdd's aivhtiedbly User

etl€ut commardaBRuchiz@Nt Routines are activated by User

i nput thﬁn finding the right routine that 20activates
SRR B AT PEFHE  Sheila). The Personal Actions Library

I $ wasish gnedatweran event by the user, which deals with

tEﬁ) rq%l ati onship between the occurrence of an event

and"t ke spEft’or mance of a task by the system The

aswiygneeatei s for exanple an SNI'S when an occurrence

rraﬁl)é occur such as an &imin the house connected to

t t‘@%ﬁﬁ?ﬁ’@ﬁ? 25 Figure 5 is a datail ow di agram whi ch

S pQWS,MSShe LRBULS-received at a user input gate 402.
They\ﬁourran %nputs G/hi ch are unknown 406 are sent to the

anomal y system for authoring of responses at 408,

KmavebnkHiranadanatos i k0..and anomald.es it hat. Hayse. ;

W0 2007/ 087 682 PCTT A p0G T 080007 2 b3 1t M the 1Y TR 1
need... for a birthday; please find...; search for; “do this. ... “start Word”, or “Internet
Search, for...” Get me... a present for Christmas”, etc. The language contained in the

library is recognised by the system; creating the appearance of fuzziness.

Commands stored in the Sheila Language Library are in the form: “What can I do?”,
“Would you like?”; “I can do this...”; “I can do...”;Find info; “do this”; “start Word”,

or “Internet Search”, etc.

Search routine is activated by input of such terms as:
[ want to find <flowers>

How do I search?

Do you search?

Get me <flowers>

Buy something <Flowers>
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aut hored 412 have their responses retrieved and human
outputs 414 are sent to a use gate 416. In this

enbodi ment the user gate applies text to speech
conversion or overlays output. The output is then sent
WO2(UMEPPZr eal -ti me out put 420. The syst em i MphE0¢7/000097
recei ver system event date 404. System i nputs

whunknown 422 are sent to thg, anomaly system for

aut horing of responses at 424. Known systeminputs 426
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this were t the case the identjfied.inpu

be ..

S et BE RPN §Porh e P i PRI L SF BTt daghing
I Nk @asKO@WRE thaWink Mot 0 ROBadsadlifuikdomns flawot b bléeech may
The known raw i nputs 508 are checked at 512 agai nst

t HE“dnomaly library to deternmine whether it is a new
(unknovvn) i nput from a known input source or a known

; Nput a ce at 4 Kl
Rt DR A B e Bl RF 6% R B o8
} hiesysit e dppet: fures o5dkgud, amrelamalldn Ay Wy tblti& dnnemifeztgéoglc
i brary. 25Known. in s from unkno act.j.on _source
e BhbiseE gt Mo PR R oo e e Bt o fuage
i diemlivifahf;ﬂn%eﬂ%r?%ﬁﬂﬁﬂp\@gbfg&m&h SSOUUIfee iﬁlﬁﬁguage éofnltaﬁrfedyn the
cannot i dentifie they go to the ona
ISy 506 TSP P MR BR T BT eb Py o DEREeSy o
the anonalles queue 524. 30The user may edit the

tines at.530 or te an roytin t i
o T e G R T
I nput, iirsed 0 finbetcanomal y queue the user may deal with
these by activating the Author interface 540.
Identified queues of anomalies are WO
2007hO8TB8RPAINZAre 20070 09 087 iRat -thendindeng thae rigy poutipg that

Sg%c%gﬁge Selwgnt%nn]%:lon\‘v;ghlgﬂ% response in the formof a

The Personal Actions Library is assigned to an event by the user, which deals with the
relationship between the occurrence of an event and the performance of a task by the
system. The assignment is for example an SMS when an occurrence may occur such as

an alarm in the house connected to the computer.

Figure 5 is a dataflow diagram which shows user inputs received at a user input gate
402. The human inputs which are unknown 406 are sent to the anomaly system for

authoring of responses at 408. Known human inputs 410 and anomalies that have been



sentence position indicator is assigned to each
response sentence segnent at 544. Processed anomnalies
are entered into the know edge library at 546. Once
t he out put response associated with the input is found
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| i HkEd. Hooger Hdis weregegthapase s dmpdrdined womtctbetshm to
liBeahy (808. The library can be tested with simulated
or actugl data input at 620. Any anomalies that are
created are entered into an anonaly queue at 622.
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addresses Kent, "Hello

a

Known inputs from an unknown action source are checked at 520 to determine whether
they are identified from the known input source 522 or if they cannot be identified at
518 they go to the anomaly queue 524. Data from unknown inputs 510 are sent to the

anomalies queue 524,

The user may edit the routines at 530 or create a new routine at 532. This activates the
Author Interface 540. Likewise if the input is in the anomaly queue the user may deal

with these by activating the Author Interface 540. Identified queues of anomalies are



Kent, what can | do for you?" Kent then provides an
instruction to Sheila at 654, "Check email Sheila".

The FIRE has a set of start up tasks listed as 656.
These axe level 0 tasks in the hierarchy of the

WG B0EPsje82These tasks forma set of expect edPGTedporigew97
658 when the systemis at level 0. The input 654 from
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i NMotadedianbedlfea aicngtewidtifto tiemewridfe 150id WaF4e.
application and identify, ing whether there any now
emai | has arrived. Depending on the configuration of

5 t hen@ysd @ittt AR pdiiRE 2 3¥BYat @G @ UOW fETRA Yn MEWh@Mb@elliSrary the
have arrived, sinply open the il application aor do

ot KEPN§HF Fgs 1B ERA PBIBHT R &G eBO0R BB AP ik HPMAR AHEHE:
A TME bBeEers e AlunkiRS PANSESs, Wichlis RRi-blsptRH Bde r882nifiB€ robotic

concept ual ten?l ate 650 contains a nunber of exanple
subspeel Siaferapil. fonhind ¢y e 9Rewes gode pPhorgs €81 €650.
In this exanple apart fromthe previously nentioned
20emai | set of routines 662 there is also |isted

10 j npdr frem thadkitigd 686t frpe pelowain sevigam2zeeueeg!so sent to a human

te&tﬁmgﬁf\ggﬁﬁﬁ %eb@ﬂ?orqg&mani@ﬁtﬁﬁtge search 672, edit

routi nes and a set of routihes about a product
676. Wthin the box 678 each of the routines 656, 666,

6 g 6 Ve ' f
o i s A BTSN bt i v
| | Bregryceantebgins svheotit usre degdss o aregonoeptibraty @énpkiaties libraries

15 .asg’r!: flgtgd aiugoﬁr Iefaa% ie%gtinagr]ibir N %66%'5 bglf_.eégue&ed ?%n?tl);rga\lexscbteesglected to be
I nNputs an necessary r esponses. I gure sSno a
pr apeissent&d) rofiertieakinag liprabdiesponse Adlitandgt tae Bowen®EH an

' .' i dat ab 14, whi.ch J in th
t ook MadertoR ke Brda <y sl FRom HidE DBUEeY
et languAbd leragttd velnyegkediifto adeivtkinonletigedibrapuTha vy doevealibrary

human i t. 30 20079©57682PCT/ AU2007/ 000097 - 26
- ?é@ﬂ%ﬁgg‘wgﬁmﬂﬁwwww an pond to human inputs.

20 X her nodes of operation are also possible. In this
enbodi ment, the systemis runnjng in doc t node, an
t he ey Ry Bimars Y et iag &t BRY<BIicerse %tﬁé&i"_ﬁﬁa&a TR the data
S 048 id tHBEseldeRMaBs IROMhe SR B6h USed 86514 TRESeRORh@n@A
reference to an input device. The input is then

c OPFPEAEPstgePRBSe SR Heiselgctadinpytis gHpster kg priesieq slata source.

achdsuBnKNOWHEARE bty s%ﬁ%mcefsgémé??f anpleged 0815 2NYGUALEed data
library, may be initially searched. If a match is not

25 f otardldaiinedh sotener seexptenhepltcidmapiiiesl PEomgEgn aemerged or linked
S el%&é\tmﬁqt 618 and incorporated into the new library 608. The library can be tested
with simulated or actual data input at 620. Any anomalies that are created are entered
into an anomaly queue at 622. Those anomalies then become new entries for selection
of the input data sources 610 and the remainder of the anomalisation process can occur.
30
In addition or instead of defining a new sentence segment, a system action may be

defined as a response.



Whien a match is found the correspondi ng recorded set

of response instructions is executed so as to create
the output 762. In this case the output will be
docunent ed text | anguage describing the data input, In
YhEVHIYERnat i ve node of operation (human 10PGTESHFOHEE0097
node) a human response will he output at 674.
Furthernore the system nay gperate in independent

node which will provide systemoutputs in response to
systeniinputs at 766. Referring to Figure 10, a screen
capt ur e..smal

oPtE ol Snitee AR A Dae 5 “Retrapiede Sh Rl Botiey
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sent enc e ition at | C L he segne
val(r}t? KR ﬁi § ggﬁiﬂéﬂ‘gﬁﬁas R E Pt g I8P %ilést%ireégérﬁieée are
WheRel hhgikd MR hMﬁfdﬁ? of ﬁle theege driaket thsks FRM L0801 eaps%teﬂ 04
is received it wll duce a sentence segrrent out

71ZSRARFE RO § when e ﬁisgerrgs@alereéoi A8 P Ut droge e iﬁcf@rsed with

SRRy d: & ‘YRdck dnAs idagireat edislarchO8witMotdg 1R e‘iipected inputs
sent ence position (the end of a sentence). Ref erring

10 t o6t ‘glack email”. whi THsmemse HRECHE Memiiitisle g leakdigbomgio level
an 1)| 'JﬂH %l@ﬁérfo?ﬂ tl?e QH@J!(V%{]” E&ﬁné&ﬁier"f Fﬁﬁﬁy @ndyifl li‘rﬁlol-(/la Rferfacing

An exanple library ucture is shown
at wsh; Qle ernri11 §¢frvgar@3 wp@rs@wgtandi@pmrf@ng twhetaer thee seetevt el has

thélggécﬂ g&pﬁ%{i%@kon‘ﬁ }urel{?érﬂ St §sEXRELT maﬁ%ﬂﬁouﬁge how

I nput e.xpecte sone of
t hosey tvanendfly ha\imn‘redmempliyemei thi: it sppéizgpivovedo other things

%\ﬁ),roepl ?tgg%% ¢ & (%%21{51 6§&H§]€YA garrt?}%y tI (%Igresﬁ)ﬁ ses wﬁf i!eq &ted at

cﬁﬁbk emai | Sheila A 30list of expected inputs IS
shown at 812. A list of leveis is shown w 808. The
check emnil instruction is found at 814 in the
expecdoactptuabiem@lb. 650tcsnthinpal hurhidr bf atamleesubjestpmm:&elated

listed in, the X 6 ich i clud eckin for
eniPRo8se FRISHTH eé*nﬁgi’i I‘%Bﬁi‘i S SRAB 50 TogE OB PR
20 71&9&9&?oﬂ%ﬁirtﬁie@6623thbise§a sodﬁteﬁtn:clt&get&ﬁﬁlﬁﬁg 644, gtrbangl (ﬁ'@z&ﬁzﬁ:r
sen e current ntext o stem eeads
F TR Trhor g S0 e b by 7 i SRR o Rt of
c hﬂﬁ{ine@ ABdult a b@d8tt-678h@liiha: theoxt mréa@rmmen@& sfrp %68 188,
ou have 22 1 think that are sparn

neélpa@ 1% 61 9ririe67é.hiaiéec% b &f BpeqipEipPuin 638, o\iﬁl%ﬂrws’aﬁ )
f r myiQ |f191rar}5zh@| ils r@utfn%@glcﬁ E‘@(‘fﬂ% epth@Mmp1he BssSaus c@htiB24 initial

"get email from Paul . hin the check email |evel a
25 sedft efexpected inputs and necessary responses

Figure 9 shows a process 750 of looking up a response to a data flow 752 input in a
library database 14, which may be in the form of events, action data stream from input
devices etc. Alternatively or in addition the input may be a human input.

30
Depending upon the configuration of the HRE it may run in document mode which

documents the incoming flow of system inputs. Alternatively it may run in a human
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conducted for a match to the input "get email from
Paul". This is found within the Conpany Staff |evel.
The context then descends froma check email |evel via
822 into the conpany staff |evel, Sheila can then

Y YEEEdS%® o open the mails recei ved from PaulCT/AURHE/000097
when the command 820 is issued the search for a

mat ching i nput only initiallysoecurs within the check
emai | Iev(l and bel ow. The schemati c sequence 850

shEHO A e pPei! rarend & hveee fpiis. AGtEr mndQSI(ﬁbbﬂyatlon are also
f opiagble] th hiicsbEX &

Wi ﬁ?l n the co npany i?}E-[s?ﬂttae Mﬁ% & ﬂﬁm%H Eémrrgrﬁ?ﬁ%dg PRY Gfrefore at
sutH BEsypiRmisplectpeviniidate scarltee fmm parsslecesoraﬁ 6. This enable

| stk @k QNindlp, 8 §gvf1(%e eripﬁtdlo 4 SeQ g&{%pape% 3RS fbreﬁ;}fts iﬁ o i tpls

in the Con'pan sta r evea
t HUEancp an a@iye VéS@II@t@B forexwinplhite l4rdreagehitedy, eﬁad He initially

| exglnange al s, fcs | {@Hﬁgth 1 th?r ex \Aﬁn?rt&%ﬁlthr%n]-e? ﬁg& Sy g ¥1ed

then escal ate a fur eve
| eVéen a Mpiclsisfayndehd dverspoesing tecbme dsetrat efpohei 1ﬂ@ruﬁ@dﬂ§ ¢k

d L&e%%ltsggo aPehtll"lg I%P‘ghjﬁg‘t Ingg S g:?s% I ﬁ%w‘? }3' %purpﬁged text
stlarpguagppdebceﬂveig tha data/\ﬂnpm-h lie@s eltdri@ive ol 6 dpehkiad shuhBy

I n the event. that ba trl ersadrlll
BB TR 4 e S YR R CHadal e RN TReredyeetem may
t hraptragnn exdtpenéent ibtavyich svils paviah @}@tenﬁod{'ﬁkﬂﬂ Wpbihse to system
evg uttsa%lszg% be found in relation to bank bal ance. Since
ot wthin the current context an optional
confl rmati on may be made. in which case Sheila states
say 25you wanted a bank bal ance Kent,
vmﬁe%ﬁn%ﬁ:tf,’%ﬁﬁ’ﬁf"vfo Réﬂ%enr% g0 ghovgsg exaple smalheratyevbich

ofindhitie aGumbef caeftre Kéadtn@? nTHEQ:\éﬁgorﬁ 980 'iﬁ ?ﬁl heading
ﬂ@f within the emni|l branch e hlerarc

SUETURE A8dP anEesDeRmen 7 bt (itirhes mqntenamscgmgnt that is
Wobﬁ'uﬂup‘oh @ecblgf & tﬁ&&p&%ﬁhﬁ& ll)}ﬁ'tﬁg }ele]"i‘furg ef'agé) ea??‘lﬁ g)t)i(ﬁmt(wgwh

responses 862 are li1sted which I nc
bafcaREedhe sejgpsgel saeragnt getian at Which e sagmotivoelid Withie a

e 8,5 i, RO T R
EacHpowsiiniddt wiledusan sinenks sgedntwintont Tidrwlkielr is “it has good
eXPRGEs edTﬁlE‘Péﬁ chee %g}ngﬂ Ig%nldq 1rcgt] net o8 ﬁlbﬁ‘lle)gtd cEence position

undert aken. ere dre severa

détfwmdtqf@ﬁ@tmqa)t can be used to repr esent an expect ed
human i nput. These include: <any>:to catch any input
received, this will be evaluated as a | ast resort;
<Befering te digote 14, whiamkhdwsputhensitic eqasnca 800 ARGkt raOkonany

g0k 195%11‘: f(gr?t%ng‘ the c?a?lgcp é}lle?]g Rh example library structure is
shown at 802. In this sample structure it can be seen that certain set up level 0 inputs
are expected. Some of those have further level 1 inputs expected and some of those
have further lower level inputs expected. In this example the user of Sheila says at 804
“Hello Kent” at 806 Kent responds by providing the command “check email Sheila”. A
list of expected inputs is shown at 812. A list of levels is shown at 808. The check
email instruction is found at 814 in the expected list 812. Its input initiates a response

listed in the box 816 which includes checking for new emails, reading email from the
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(3) <yes>:to catch any input that neans yes or is
defined as a yes value; or (4) <no>.to catch any i nput
that :leans no or is defined as a no value. 1. 0 There
are several types of expected input that can be

Va1 HB@3®dn a human out put which in turn defHGTEE2¢0G€00097
expected. type, these are: (1) booleant es, na - type

i nput expected; (2) text:any,text that should be
perfectly matched; (3) key word: any segnent to be

f aund of n uieheleBeng mametisting spady) scadre.eSisd amentlcbivextloéhe system

d _but, th
crsoieey sk e SEURERt R Prpen e Y O0E b SRR 2ot
Boolean it needs to be |nterpreted By specifying the

t %1 et TERGay Ay At ey G ik By S e
W&ﬁ?hﬂgﬁ@fr&h WHeLleSOGHE ARS Dt O frdmSult &k fign Ofko adhall mwd them””
sentence. For_an ex S|on n recor

el kTGN T

I adofiuckia Gor fﬁatcleﬁsamhm'*‘gétaaﬁﬂ fibransfe rrh&l@féan& AT B
saV|ngs account to che ue account"” The va

160002 Praff lge!. eﬂ’ceéP’étEth ﬂPPna@eéfé%ﬁ femn @s.l?%sméﬂ ketsel d@e%? fnto

t hge tdn@As] Qher N fSQL 1S @R O bRGeQf to RMheLhAR 1QEivENEom Paul.
transfer Referrlna to Flgure 12 which shows a screen

cajje PacHfe gomin Ofipissushtleyeaseh & pewchingarpubilpiritially
| o Gﬁ}hlnwﬁ@&%&@émélhgvev%ﬁf beRAYS “hi" the FIRE will

respond wth "hi, 30how are you?" The response is
provided with a Iabel whi ch |ncludes its level, in

(PR AR e BBl Uy T RREN o

i sindfiivenmipre wite thbe@urmtﬁwebn vhidsn thipomiponstait ef tho ghepk email

! MR sdcKRE in(tHé’IMOus example, Kent issues an instruction at 852 “what is my
bank balance?” A search in the company staff level does not reveal a match, thus the
search escalates to within the check email [evel and also fails to find a match. The
search may then escalate a further level which is the start up level. This may either
result in a match being found due to the key phrase “bank balance” or a match may not
be found as it is not specifically part of the start up level, in which case the entire
library may be searched. In the event that bank triggers a drill down to the internet
banking level or in the event that an entire library is searched, a match will eventually
be found in relation to bank balance. Since this was not within the current context an
optional confirmation may be made. In which case Sheila states at 854, “did you say
you wanted a bank balance Kent, which account?”” Kent replies at 856, “yes”. The
level of the current context then moves 858 from company staff within the email branch
of the hierarchy into the account balances branch of internet banking. Within the
internet banking level a series of expected responses 862 are listed which includes
“check balances”. Sheila at 860 will then announce, “the balances are at S1 $11,000; at
S45 $1,000; would you like a transfer?”
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expected is text. It is given a tine out period of 60
seconds. Additionally a parent action nmay be entered

or an alias action my be entered. Parent action is
Wh@ogeYitséxt which is directly above the curf@inU2007/000097
contextiaction. Alias action is a context where

t ook-up of responses or thi-szaction can be done. One
Added, this will then be listed in a Human Acti ons
MaRagensritle trabt @h bt heedivildbwhstroprtddnnikitg wheh 8) defdringae the
ta ' t h n t -f RE.can

pr Dot teaRin, R TRV b e B i R vsed o
outeputen( huegrpactad hiroa) inpanThdemclée:seen as shown in
Figure 14. The "New Sheila Human Response” button is
selected in Figure 14, 10which will enter the input
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sho in Eigure 15 will then be enter.ed, The Human
T ReSianee et il Hbur SigP 0 EhRioul Gnk BTRIsc dofined
t hat \Whenadbgrebuaamnoi nput says "hi" the FIRE will

execute the human output. (listed in the Related Huma
Act i ﬁ? boX¥S” nan#l %ﬁtcﬁ‘ﬁ‘éy Wghtéﬁﬁt HEHT50S PrelééFfl"E?d-aS a yes value; or

greetd)ng. <dd>: A 1 & @t@AnHFRNhd @SR r CARASR AL value.
entered as can be related systemaction and a rel ated

system response. The next action defines what action

W Therbge takemtpaesr &P&diesRonsah Se 8GRHRBEL §hedan EAGN which
next action requires certain related values to be set,

Relndvedehinvdis aeestohyeretlictfese:t he human action that is
required as the paraneter of the 20next action. and so
do the rel ated human response/ system acti on/ system

r espéhse. boolapc k Yagn@h typk &pel expectedgr eet i ng" tree view
of Figure wll ope Z - j .or

edit=( g. E&n}i responseéhg?{)k\?ltﬂag%s‘{l}gg%ﬁeer Cgﬁyﬁ&?gfs’

i ndi €4t edkdyyvadr empoasentvabale)ndin e seeisedetori n t he

syst re L.ng to | -

1o B SRNER, o R Vgt Be PGP RRE M R i 2 e
says "hi "aftehile lwyMlord.ri gger a response of a greeting
in which the HRE will say "hi, how are you?" by
execution or the level 0 - greeting and wll then

r eWakmart inphtéyekeied thatdd ot Bbalb® it needs to be interpreted. By specifying

the type of expected input this assists in interpreting the input. Usually key words are
identified by matching stored segments to a sub-string of an input sentence. For an
expression input, the recorded input may become a value entered in a session variable
for later use. For example “please transfer $1000 from my savings account to my
cheque account”. The value of $1000 will be entered in a session variable to use in the

transfer and for reporting of completion of the transfer.

Referring to Figure 12 which shows a screen capture of a window for entry of a new
human output, in which, whenever the user says “hi” the HRE will respond with “hi,
how are you?” The response is provided with a label which includes its level, in this
case it is “level 0 — greeting”. The response will be a human output, also termed a

human action, is given in the description box “hi, how are you?” A input type (human



30Human beings in normal discourses are awaiting a
response fromthe other person in the discourse, This
can be imtated by outputting a response that expects
a Bool ean response fromthe user. As a result
VE@HOT/PGE%Ag di scourse is encouraged. HoweverPCTW2007/000097
20071087682PCT1AU 2007/ 000097 asynchronous or
unexpected events (system i-npat-or human input) can be
accommodat ed even if the HRE is currently in the wong
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cl osed domai n speech recognition, where a |list of

XP ECHENYHE RS crralknbidaicrBae ausks roftetvestemn ghiton and a
F 0GMEA bk, JoknsOf 11 ebr Al S, i
be sl %1- e TR 2‘?* %EP%@]%E%&%H%%QQ%&W@&&F
c HATRgesCilyrreontasd: drarh Raeapsion Fheresestain rdlged eatyes to be set.
acguiat e SReesh L t..00. : hut Lnstructio
can be assoc |&at ec%ﬁgm&?ﬁé lgdn%?liacotfo?&ga : Psarg #&ﬁgeﬁ aﬁ“hhé: ¢ Sr&fnﬁ{?f %ﬂhe
c Xt d5een, bed Weloi thersbed minen deporagyetedi avgot/eystdreresponse..
priority rating. The use of prioritisation can be
denonstrated as follows: Method I A TIRE installed in
a (hskiog o Ehid De- grecieiV es: tidveof, Hifirk dMifopenpky [Svel @ NGrdagng

Ol f{)r é%l%ﬁs %1? response provided by the human (as indicated by a response value)

will result in the system returning to level 0 - idle as shown in Figure 16.

As a result when the HRE is idle and the user says “hi” this will trigger a response of a
greeting in which the HRE will say “hi, how are you?” by execution of the level 0 —

greeting and will then retarn to level 0 - idle state.

Human beings in normal discourses are awaiting a response from the other person in the
discourse. This can be imitated by outputting a response that expects a Boolean

response from the user. As a result continuing discourse is encouraged. However
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where the driver could override the shutdown in an
emergency. Method 2 -The HREsbas a library with
authored prioritization, therefore when the

pr FOPFEPPEHOE e Res ed Eeenid e e inppt belneha 1015uth®lnlbon can
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actions for events orta

aniteveish fguenpchan dheriepo latldeﬁncbthe wherpnient af the e\teat

context. Inportant events can be dealt wth

i mredi ately. The input stinmuli may be subjected to

pr Buprocessly ngryphd ony thet thook thepant tlﬂ)g"mt:lﬁ: Hmel Repetmon can be

d i { sti
£ oAb e R AR b s S g eBTohY el g
p r goessi dlﬁ‘ercatrsentamlsttectappin)a! rixglonEiide enmahiérC allsoa8é:@it response
! O%B%ﬁl% s% r?srl?atgg%raﬁeestagpgmbeggig% t St B&%‘;Iaﬁﬁ ﬁ!xosen Furthermore
med heirahd pmllod andjcofefih@pio€ &dch @dgﬂfeﬁit ITOB SIRFwilhgke this into

corre di.n es se instructions. This nmay negate
th%w%ﬁfﬁﬁ?“ﬁgﬂﬁwggﬁggﬁﬁﬁﬁ@cEﬂd/or may produce anot her

|nput stimulus for matching. Such processing |ogic can
retln% events. It may be desirable to
b B T e ARt Ny BpR S e et oplecair e ke agardes

I nﬁﬂﬁdn@ﬂk d@éb@f‘:lﬁ'iacﬂUﬁ tvithe t20exeqrt Iﬁgre'sﬁ@:‘?ﬂjcI i@ts€IBY recor lré?
Putting i c_processing before response | ookup cou

e;rr(avoqswép ¢ usipg theast @pbteas €3 joedisation of the current context,

searching for the next expected input can occur within the current level of the hierarchy.
This reduces the amount of searching that is required in most cases and produces a
more accurate recognition of the input because the number of possibilities within the

current context is limited.

This contextual focus enables a dynamic closed domain speech recognition, where a list
of expected responses is known. Because of the tight focus this list of alternative
expected responses will be small. However this list will also change with each change

in contextual focus. The result is very accurate speech recognition.

Each output instruction can be associated with a priority rating. The outputs can then

be delivered in order according to the priority rating.

The use of prioritisation can be demonstrated as follows: Method 1
A HRE installed in a motor vehicle receives the following inputs: engine oil pressure
low, engine overheating is system event in an unprioritised manner. The HRE response

could be to shut the motor down, or issue a warning the motor will shut down in X



Mul tiple non-significant events can | ead to inportant
events. For exanple, consider a, EIRE inplenented as a
vol cano nonitoring system The systemreceives the
foll owi ng 25events: A ground water is heating up
W@8Prdi76%8cLurrence i n active vol canoes) B | PGHAE007/000097
trenors is being reported by the seisnograph (normal)
C aninmal mgration (normal _ughess conbi ned with other
event). If three such events occur at the sane
t [ mpndst It (mm diveanthaptob&nuptth 6r driser winraxaatiri(ee vend override the

Ql[“%do ) rIsle case a processing logic rule can be
wr it ten” %u%ﬁ as“A¥B+C->DI, ' 01.0 20071987682PCT/ AU
2007/ 000097 32 - Wen system receives inputs, it can
tagﬁti diate action or it can put theminto queue.

hg input is put. into event queue, processing
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a NEWSPHPUTEHIEH a8 35Tt FRIbE ARt ToT R atlews farmpmeros levels
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i mredi atel y) when the rules and fornul ae say so. Any
human-1i ke response to stinuli can be recorded in an
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operative responses for a particul ar apparatus or
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responses, social features and gestures. In
educational settings, the output of the FIRE could
appearPdstiauipmerpt FUREFCieA &1 PracIBESSWiZhoRiope dkpw eftaehajch. In

S , t ” b
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FIRE can use various libraries For

l'ibr agqy hl?
an%PY&51en {95148t or ed human response data to,

Multiple non-significant events can lead to important events. For example, consider a
HRE implemented as a volcano monitoring system. The system receives the following
events:

A ground water is heating up (normal occurrence in active volcanoes)

B little tremors is being reported by the seismograph (normal)

C animal migration (normal unless combined with other event).

[f three such events occur at the same time, it can mean an eruption is imminent (event

D1). In this case a processing logic rule can be written, such as A+B+C->D1.



dependi ng on the associ ated know edge library

sel ected, correct and warn of user actions that are
incorrect; detect operator problens; suggest sol utions
to any problens detected.; intervene; provide what if
VERAIOYS7S20r act for the user when operator RFWAI2007/000097
2.50ccurs or provide human responses in a real-tine
pronpted instruction. formal 330ffering instantaneous
over the shoul der gui dance and intervention instead of

r ef\éren ay st yekceivesriapund, ifgarotekdigdnpediatdtion or it can put them into

20 8 CI/ A1L120071000097 - 33 -.The .HRE act,
o T AR PR e i iy aneyse T nput
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5 opemratddtely Wi tActulddgnd RredReLksowW th a skilled

operator the FIRE | earns fromevery situation where
the operator encounters a new set of stinmuli or

r epeg ismdrhitkd 1€50ONSE sIHHIURS betchied &eap%bﬁgpﬁﬁbﬁm%\mg@m
reﬁords r aythors this new set of stimuli and
re

oS 4SS it GoRHE YA SPEPI icAERORTIbIF 8 @@ CH pagtus or activity.
WR iy tirit@uds ¥ 6¢HeMnk S ad dho@bndl RSHIEEE §R0RARA8 REtures.
correct response 1s shown and if necessary
pre-enptively undertaken. 1 0 In docunentation node
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15

20

25

Ianﬁu%%g. éﬁ? El RE 3an Provide "what knowl edge . .
scENAPTREPT Ycﬂmﬁ% CHBIREF PP THMadetEch sV Iang sy @ienal
Thiefsysite@m coul d i ntervene and react to events that
have been put into the systemby a qualified
instructor. For exanple, if a HREis installed in an
acTloploaneaagndofiegeiched! liropldige Dfrarieiightsiktiaedkawyledge

. ' [ ' I d LT, th | an
PRt S p ST fe i f afta oo e

catysthe. used i n Devi ce | ndependent Intelligence ONO
20applications, where each will finetion

i ndependently. For exanple a nassive traffic

si Pl B om wouldotre tlachiddke e dige gadince pi uering 8y examining

r ed.. HRE | nstance. ot her . e le,is in
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unitedgian teeknsvhadpalitedjes wihdmeaehofuhd tesfp@ingwiattdilinformation,
prompting, or pre-emptive action can be determined by the selection of the appropriate

teaching knowledge library.

The HRE can use various libraries for analysis using stored human response data to,
depending on the associated knowledge library selected, correct and warn of user
actions that are incorrect; detect operator problems; suggest solutions to any problems
detected; intervene; provide what if analysis or act for the user when operator error
occurs or provide human responses in a real-time prompted instruction format offering
instantaneous over the shoulder guidance and intervention instead of referral style

training or help.
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El RE personalities can be a spread over the entire
i brary database or could be in a stand al one.
Alternatively centrally inplemented personality
libraries could be used where a HRE user can be

Vo WgEfed with a different personality basetCTHgEM7toNEI7

credentials supplied. Mdifications and variations as
woul d be obvious to a persensskilled in the field of

the invention may be made to the present invention

wi tHIIRE a8pasttin agoet wifh & hemapineratoroprovidegiamsisnits, arstruction or
3Squppdet- A ib@aﬂacﬁjnd@%&ﬁ&m‘ﬁy QFa ﬁmilalna&p'eﬁ%r ERE: K. ke tasks
responses conpri sing: stori'ng a l[rbrary

C OW%PI? ¥PHg oBRevier repmrea ldivkh epentbr. sukj ect mattsi data
structures, each data structure conprising a.

plyrality of output instructions related to the

s uﬁl@bﬁcﬂ%ﬂ et vilheskilid apgeiPute GRS leerae lomuyputituation

| NSREIGE bARathOfncPERIUE hdvPsed o FUkIRM-J; Eé;&:.tsr g Feggb%ge Jugge%{%d by
h) associated stimulus; receiving a sti.nulus; '

| dBkHRE: dpe diicpuiecirAsrnbeis gnsndnse atHimdadnd responsetinoehe
t e BSSALIAL ith the received stimulus;
oE?%ﬁ???%g ongh%3$%%¥g responses to the received IA
stimulus accorPing to found output instructions;

WHEL@t thetsheerflatia a8 s bedivhe $hodk BieabHON Pe%ﬁgn%&l Ghndhatngtipe
out put instructions are grouped hierarchically

adCorHhEeres RgY Pndgalact i ve associ ated stimul us,

In documentation mode system events and actions can be recorded in fluent language.

The HRE can provide "what if..." knowledge scenarios which provide help if it detects a

problem. The system could intervene and react to events that have been put into the

system by a qualified instructor. For example, if a HRE is installed in an aeroplane and
. received inputs of: height too low, speed dropping, an intervention could pull the plane

from imminent disaster.

Multiple instances of a HRE can be used in Device Independent Intelligence (DII)
applications, where each will function independently. For example a massive traffic
simulation could be achieved where each driver is represented by a HRE instance.
Another example is in military simulations, where a large number of military units can

be simulated, with each unit being a HRE.

HRE personalities can be a spread over the entire library database or could be in a stand
alone. Alternatively centrally implemented personality libraries could be used where a
HRE user can be presented with a different personality based upon the credentials

supplied.



20 2, A nethod as clainmed in claim1, wherein the
nmet hod conprises, | ooking no output instructibns in
each data structure associated with the received
3'i...1.1mthus, conbining' the output instructions
WOURA78Rd out putting the comnbi ned respohseRCHAHUHE0097
received stinmulus, 3. A nethod as clained in claiml or
2 wherei n the out put instructi ens produce- the
onse.in the formof one or nore of the follow ng:
ﬁ(@’ﬂ‘ef’ﬁ%tlonéﬁndaﬁ“ﬁﬁ?f@ds YregRE ehtiowite pipargon skdliedén the field of the
C hakaglgas bl GHhde RNEL %seﬁplmlén@it)n %@th@it ggj?alﬂfh tflox#thg?;mp& the
ah clainmed in any one of. the piece &i e
whBV&twhen no out put instructions are found to be
associated with the input stinulusv the new stinulus
is 35 recorded and a taught: response is input in the
data structure, the response beino. taught by a human
by providing .instructions for producing the response,
5. Anethod as clainmed in claim 8, wherein where the
responses are |language, they are in the fo2m of one or
nore sentences constructed of one or nore sentence 5
segnents, wherein each sentence segnment conveys a
coherent nmeani ngful piece of information. 6. A nethod
as clainmed in ciaimb5, wherein sentence segnents are
several words |ong, each sentence segnment is P)
constructed of one or nore words that have a. rel evant
peening in response to the associated stimulus, 7. A
method as clained in claim6, wherein the sentence
segnents are human aut hored and are of the sane type
of 15 response that a human would make if the human
received the input stinmulus. 8. A nethod as cl ai ned
in any one of clains 5 to 7, wherein. sentehce
segnents are associated with a sentence 20 position
category, which indicates where within a conplete
sentence the sentence segnent is permtted to be
| ocat ed.



9. Anethoci as claimed in claim8, wherein the
sentence position categories are beginning, mddle and
end. 10. A nmethod as clainmed in claim 8 or 9,
wherein a sentence segnent may be associated with nore
t han one sentence position category. 30 it, A nethod
as clainmed in one of clains 8 to 10, wherein sentences
are constructed fromthe associated sentence segnents
according to their permtted |ocation with each
sentencesaccording to the associ ated sentence position
cutegory/categories. - 37 segment. 13, A nethod as
claimed in one of clainms 5 to 12, wherein each out put
i nstruct’t 6118 a8S gei Atfed i FATAY - S¢rd pregonses

C. . Sentrerirece. 14. A nethod as clained in one of

§Ialns ]Sg 1%? a“@f%é% %%%E Qgiﬁﬁn ep%&rH Q@'ééérent

assocl at e prio ati ng, e out pu evli ce
del PVRI% W@téefp%“i rﬁtafhl%flééﬁf i %a%@@rtau AGT o5 tHe
pri eembyi siatyi Agpludbli A net hodpas ChainedibAsonel ofed to

cl a‘[:ﬂrg %.\k; %C:I:A’ f\}é‘? xI[e%ﬁnt CPaggt Qt:.s%ere a?ft&f? output

arrange i'na P evel s ernative
contextiialdipnr éPét%@O%{qw P aﬁ@a@Tbldi?eGefBOPﬁet% an
1sanmestevelted 36imALmet hod as clsined in claimli15,

wher ei n I N S I[ly limted to | ooking
wthin a \%glmgfétsngl atug "structure for a stinulus

mat chi ng coHe nef Uk He reteilvedT SEF milS Jan@agil #alohlgpructure

seatght otssiadeothe-develch fha matehvds srotufound.  17.
ArrethodO s.cla (gre in claim 16 erelntcg reV|os
h

u one or ore re nses to 1ve
| evel within mat Ch was %% i s recorded which

1925 $ﬁ41ﬁ4]a{5e§CFﬁédhlé§(tt%é§ﬂl@ﬁ. Oﬂépu%l etehcw-ehin t he
same | evV@lerein the data structures are arranged such that

the output instructions are grouped hierarchically

according to their respective associated stimulus.

20 2. A method as claimed in claim 1, wherein the method
comprises, looking up output instructions in each data
structure associated with the received stimulus, combining
the output instructions found, and outputting the combined
responses to the received stimulus.

25
3. A method as claimed in claim 1 or 2, wherein the
output instructions produce the response in the form of
one or more of the following: language, an animated
graphical display, voice characteristics, and/or control

30 signals.

4. A method as claimed in any one of the preceding
claims, wherein when no output instructions are found to
be associated with the input stimulus, the new stimulus is
35 recorded and a taught response is input in the data
structure, the response being taught by a human by

providing instructions for producing the response.



18. A nethod as claimad in claim 16, wherein the
previous level within which a match was found is
recorded which 30 initiates the next search for a
match within the next |evel down relative to the
previous level. 19. A nethod as clainmed in claim 16,
wherein in the event a match as not found within the
current |level, searching 35 w36l -proceed to paralle

| evel s and then sip through the levels of the data

structure, - 38 - 20, A nmethod as cl ai ned an claim
16, - wher.ei n evel r.ea ata r r
hlerarcﬁicaf§€gé%?§ﬁﬁégeg if %ﬁhé% %h E&{H ES

i n €Ams20, aﬁhe#%ﬁ??%%@aréh?hgaE?1Wﬂ'tﬁﬁtéﬁé% %ﬁlqne or
pr ogr@s&ehlﬁéﬁugb &d}asﬂﬂu@taacby <br$e armabeb ksnidice

foun rmg%s AWQ% n S CE%I %‘engf 59%93 16 erent

21 erein a recor such®
thdﬁ*ﬁﬁﬂﬂﬁéllBl%V%n%.Jﬁﬁafmath%nch i's not found in a.
| evel, and there is a choice of which |level to search

next . the, history, of, TaLghes Ls,ysed 1e.choose. which
i svel t0 Sear ¢ ext’. nethog as claimed n
ones ofegitai Ase 1S€E‘631ﬂ-, Mﬂﬁéﬁeiwgla%iqhnsﬁhéemﬁ rAegfuent 1s

1ohunedh sgener at esl: Sdriemﬂri moeevwﬁmmaal hgb&e Ml g1 e@fant
rrahnlﬂelar}ien ensraé ed nate t tIHU IB.SSOCJ. erérie l1mu L?S CI al ITEd
i n ‘one of cllaing I to 22, Wwherein e ﬁunan gener at ed
stimuli. is speech, 2Cl1 25, A nethod as clained. in
one7 of ¢l akABod 40 c]l%,lm%eilei a2l er, nahéy@lrsemee@@atence

segnent s haV|nq1d|ffer QQLﬁPa¥ Qﬁetgg%h Vbe of

ment % 8
nmeaning are store ata structure an

Lsmatictsrodear shoher drurrtahle wapﬂ@rrn@ltq Vids tihs thosen.eceived the

input stimulus.

8. A method as claimed in any one of claims 5 to 7,
wherein sentence segments are associated with a sentence
20 position category, which indicates where within a complete

sentence the sentence segment is permitted to be located.

9. A method as claimed in claim 8, wherein the sentence
position categories are beginning, middle and end.

25
10. A method as claimed in claim 8 or 9, wherein a
sentence segment may be associated with more than one

sentence position category.

30 11. A method as claimed in one of claims 8 to 10, wherein
sentences are constructed from the associated sentence
segments according to their permitted location with each
sentence according to the associated sentence position
category/categories.

35
12. A method as claimed in one of claims 5 to 11, wherein

each output instruction is associated with one sentence



25 in a random manner for output. 26. A nethod as
claimed in one of claims 1 to 25, wherein the form of
the data structure bermts alternative stinmuli having
the same neaning. to Ice comonly associated with a 33
set of reseehse instructions, 27, A nethod as cl ai ned
in any one of the preceding. clains when dependent on
claim4 wherein when the new st% mulus is added to the
data structure a level within the 35 hierarchy is

al | ecated .and recorded, input. stimuli are
pre-processed prior to | ook-up of a match. 29. A
nmethod as clained. ih one of clains 1 to 28, wherein
S. thput® SECADFi 2arel PEst- proeessed dfties Pheo| pok-viprein
of @admtchput i30:réctmirchad assetadimed winhchakpr 2& Of
29, wherein the processing involves applying

mat hemat' 1 cal and! or | ogi cal 10 operations to the
input stimuli. 31. A nethod as clained in one of

E' aiamsl .Y tn@tﬁedha\&leﬁgimlema&g?@ﬂe I&iﬂ _rBﬂa:im@r e psocessedrein
y yi ng mat hemat i.cal and/or | ogi cal .operations to
Lhe" Cor FeapBndr g T LCparse i AT PUETIOnd it h33. AL ek flod
as tlaiTmed tha enerof wlvaicwsdeliver 8L hewhereih thean order
1d | biafyrCORPEbSese setiectied datansgtructures such that
the human-1i ke responses produced reflect a.
personality, 2Gin that the human-1ike responses are
t hos®e whi ghtthe persienakidt ynwowt diikeims 138; W, wherein
nethoch asitel at AeErdr-d N o0nerefigehaim: 1110232y wWherein s,

(eI SAERIPL 20 el ecl o sespalbe gl Fuc oo

t hat are instruct
1ret hod-ras sehai hedein one of clainms 1 to 33, wherein
the library conprises selected response instructions

th are constr.:acted tao docuneht events refl ected by.
t her§ npot Sor e84 M o8 % A Tt Hoa HESEP ST A Thpng Lo
onetofticllaymsinitol 34, lwherfednvitie isbrarylconpriisesita
sel ectied response dnstnuct hepshsuchthat the rcceived

20hu S ni_rr!ulligeaggsggflseosnleyn%ce)g}rfc eogtsdfdséc?:%reesfexvfme{ hi?a match

is not found.

17. A method as claimed in claim 16, wherein the previous
level within which a match was found is recorded which
25 initiates the next search for a match within the same

level.

18. A method as claimed in claim 16, wherein the previous
level within which a match was found is recorded which
30 initiates the next search for a match within the next

level down relative to the previous level.

19. A method as claimed in claim 16, wherein in the event
a match is not found within the current level, searching
35 will proceed to parallel levels and then up through the

levels of the data structure.



35user. 40 the human-1like response is self contained
and mewni ngful inits own. right. 37. A human-lile
response erul ator conpri sing: alibrary stored
on a storage device, the library conprising one or
nore different subject matter data structures, each
data structure conprising a set of stinmuli related to
the subject matter of the dat&@&tructure and one or
nore output instructions associated with each of the

stioul i A Q@%ho@u&@%la{iﬁﬁaﬁr uet kosf ors pme!@@mgthe levels
hunP -I|k gong to the ass cnated |gylus
ructure rarchlca
i npu eV|ce rece|V|ng Lt Prult
device for Iooklng to out put instructions in each data

st r:m:t urerthatdas e calsa'i%ldatlﬁdcy\&inh mcmhé§eiﬁ0§ém
ut d%xlce d

ti veri one o
For o dZirshegs i SR Peal SBEOSHT il T4ELOF TR S ¢ Peteh
thel%UFﬁbﬁOUﬁétructlons found by the | ook-up device,

20 3a. A. conputer inplenected nethod of construction
na@_l ggogente ces |n res put

onse
coﬁ%?|5|ng 45 oroviding” O% 1ﬁ§m8f ent ence
SegnEnts,n @ab@ssm enceesegment s h@mqrgieslentsenhethat in the

10p0sd ¢d 0N thRformati on asseel atedstherewttaand,beingais -

self cont ai_ne nmeani ngf ul oup, of words

sel B6titg "t ngﬁ? #%%%i of the %%rﬂ%%%d %ngﬁéﬁT?Fy ok
acc@#?ﬂhﬁy tte apcinputchoassemblénglaire senteaceh next.
segnents into a sentence according to the sentence

pOSég] O%_ Lgrnﬁgé() almegoghaéggiof claims 1 to 22, wherein

15 stimuli is in the form of human generated stimuli,

environmental stimuli, or machine generated stimuli.

24. A method as claimed in one of claims 1 to 22, wherein
the human generated stimuli is speech.

20
25. A method as claimed in one of claims 5 to 13, wherein
alternative sentence segments having different form but
having the same meaning are stored in the data structure
and when a match occurs one of the alternatives is chosen

25 in a random manner for output.

26. A method as claimed in one of claims 1 to 25, wherein
the form of the data structure permits alternative stimuli
having the same meaning to be commonly associated with a

30 set of response instructions.

27. A method as claimed in any one of the preceding
claims when dependent on claim 4, wherein when the new
stimulus is added to the data structure a level within the

35 hierarchy is allocated and recorded.

28. A method as claimed in one of claims 1 to 27, wherein



wi th each of the selected sentence segnents; and
ocstputting tne assenbl ed sentence. 39. A nethod as
claimed in claim38, wherein the sentence is output as
text or speech, 40. A method as clained in claim 38
or 39, wherein the sentence position information

desi gnates the sentence segnent as being at one of:

t he begi nning, mddle or end-of? the sentence. 41. A
method as clained in one of clains 38 to 40, 5

r esponsessane 1St ep= by-rstep huran devised, inskru téPQ§
to a man for reacting. to a systemevent inpu 42, A

met hod” of searching for a hierarchically stored
huhanel i ke response information associated with

St'ﬂ@l'ZﬂQ@kﬁEQrﬁgléﬁHlﬁ@@ChntBﬁé é&rﬂﬂéyhssﬁlHy|28amﬁ@reln
ether in the same % %%9 chi cal
t

to el
e IR SRR U N chigal okevelos

defer'erit- hi erarchical conprising recording a
desi gnation of the previous stinuli; sear chi ng

for tchi response to.an input_sti within the
Ieve?l 2?3‘ {'hé Hﬁ?e?%rcc Tt At ﬁ£ g‘%\r?eS roénggns\éh%rselt%éhe
pr evi @uss sstigmihio Lagd applyingear chimy: ieons apdl chi ngyical

1d NpYtesidimilsi el sewhere d nctheihi erarchy when a
mat chi ng response Is not round 43 A nethod as cl ai ned

in claim42, wherein the search is then conducted
sidéhay@-wﬁthb@ theclhiigeadr chypnavher eilpiinn fheo eventwherein

th i r sgar 0 ica
ata@ @t ghiis1 not J%%@efﬁgt@ﬁeﬁﬁl %r'bal'ryg.n%. Bg‘éﬁ%ﬁ&’t 1

seque |ahlé g rd throug
met Hod Gf ~Canput etiSed ‘Speeth F%%cﬁﬁﬁﬁﬁsﬁﬁnébﬂ%r?%ﬁﬁﬁfse
Mproymﬁﬂﬂu}taOhserarchlcalIy stored set of expected text
i nput s;
32. A method as claimed in one of claims 1 to 31, wherein
the library comprises selected data structures such that
the human-like responses produced reflect a personality,
20 in that the human-like responses are those which the

personality would make.

33. A method as claimed in one of claims 1 to 32, wherein
the library comprises selected response instructions that

25 are instructional to a human observer.

34. A method as claimed in one of claims 1 to 33, wherein
the library comprises selected response instructions that
are constructed to document events reflected by the inputs

30 stimuli.

35. A method as claimed in one of claims 1 to 34, wherein
the library comprises selected response instructions such
that the human-like responses encourage a discourse with a

35 user.

36. A method as claimed in one of claims 1 to 35, wherein



30r ecei vi ng speech input; sear:china for an
expected text input that nmatches the speech input

wat hin a. Level of the hierarchy that is the sane as a
previ ous mat ched i npLW and sear ching for
a matching text input elsewhere in the 35 hierarchy
when a matching text input is not found. 45, A nethod
as claimed in claim44, wherei40simlar - 42 -
expected text inputs are associated together in the

samendirerarchiieal rkeyvelse 46, sA1rethod:ias: chal fBgqiyrul
cla59146 mhe&§5p the search S is then conducted
S|demays Wt he hi erarchy, wherein in the event

that a match is not found the search is conducted

sequent Ipalhhl&haupww through thelhier Qro%lﬁY,lleﬁg‘w An.
appar at us l%r enulgbre human-| i ke r

conpri sing Gr'age “t 81 St 3 ﬁﬁe FP%r%&?Fary
conﬁ@mﬁﬁ%ﬁjmgnénérOﬁnWQ?thﬁﬁ§ﬁeﬁvts%ﬁh}ﬁﬂﬁ matter data

str y@lzwteﬁiesea@acﬂaa@ta sgtrau@tcugst @&mﬁ{ﬂs%aga?ﬁé@g oftnf
StInU | .r.el ate ot C ma er. o e at a
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structUre and one of more ‘
assoeiattedewrtl eaehestriondl ustreach dutpet ons associated

1d nshruntd-omn Her - p& o&@mm aeB@Ha@udf;dﬁe iheapek« iSO é&c
t he a§§ oci at recel ver or rece|V|n

stifuius"9 guma%fgqb é%?%PHFSrt?(ﬁﬂﬁ Ag Sap outh tfulus;

|nstruc@mom9pvh @achrddtca stractiure stthatilar e

associ atae(ioMLLli‘ptcﬁ@vfc%c@o\fe@o§ﬁirf@ldﬁsoutgut 1840 QUL RUE, o
one or responses t.o e recelved

for. out put

st|%ﬁn%ﬂ§ﬂa88ggdf?&ﬁ Qyﬁﬁj&ﬁatoﬁF%Lﬁs%Q%ﬁ?FﬁétVbﬁ% SBH 4,
l#vl@ﬁﬂﬁﬂﬂ%ﬁugtimul@®nstruction_of human-1i ke sentences

in respanseut Qu@nid NRUW COMAEI SINWTing one or more responses

to the received stimuli according to the output

instructions found by the look-up device.

20 38. A computer implemented method of construction of
human-like sentences in response to an input comprising:
providing a plurality of sentence segments, each
sentence segment having sentence position information
associated therewith and being a self contained and
25 meaningful group of words;
selecting a plurality of the sentence segments
according to an input;
assembling the sentence segments into a sentence
according to the sentence position information associated
30 with each of the selected sentence segments; and

outputting the assembled sentence.

39. A method as claimed in claim 38, wherein the sentence
is output as text or speech.

35
40. A method as claimed in claim 38 or 39, wherein the

sentence position information designates the sentence



a storage for storing a. plurality of sentence
segnents, each sentence segnent havi ng sentence
position 30 information associated therewith and bei ng
a self contai ned and neani ngful group of words; an

I nput device for receiving an input.; a first
processor for selecting a plurality of the sentence
segnents according to the receilved input; .i6 a second

processor for assenbling the sentence segnents into a

sentenceracconding {0 dhe &enteac%@qflhigormlddée or 4e§1d
i nf i on iated with each of the selecte -

- s(g%?%;nceseélggﬁg%ts and an output for outputting the
assenbl ed sentence. 49. An apparatus for searching for
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ConprISIn%ordlng a designation of the previous stimuli;
15 searching for a matching response to an input stimuli
within the level of the hierarchy with the same response
as the previous stimuli; and

searching for a matching input stimuli elsewhere in

the hierarchy when a matching response is not found.

20

43. A method as claimed in claim 42, wherein the search
is then conducted sideways within the hierarchy, wherein
in the event that a match is not found the search is

conducted sequentially upward through the hierarchy.

25

44. A method of computerised speech recognition
comprising:

providing a hierarchically stored set of expected
text inputs;
30 receiving speech input;

searching for an expected text input that matches the
speech input within a level of the hierarchy that is the
same as a previous matched input; and

searching for a matching text input elsewhere in the

35 hierarchy when a matching text input is not found.

45. A method as claimed in claim 44, wherein similar



a storage for storing a hierarchically stored. set of
expected. text inputs; a receiver for receiving speech
i nput ; a processor for searching for an expected
text input. that nmatches the speech input within a

| evel of the 25 hierarchy that | h the sane as a.

previ ous matched i nput; and a processor 1:01:
searching for a matching text 42nput el sewhere in the
hi erarchy when a mat hhing text input is not fonnd- 51.
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20 a processor for looking up output instructions in
each data structure that are associated with the received
stimulus;

an output for outputting one or more responses to the
received stimulus according to found output instructions.

25
48. An apparatus for construction of human-like sentences
in response to an input comprising:

a storage for storing a plurality of sentence
segments, each sentence segment having sentence position

30 information associated therewith and being a self
contained and meaningful group of words;

an input device for receiving an input;
a first processor for selecting a plurality of the
sentence segments according to the received input;

35 a second processor for assembling the sentence
segments into a sentence according to the sentence

position information associated with each of the selected



20out put the assenbl ed sentence. 53, An apparatus for
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response information associated with stinuli
information such that simlar stimuli are 25
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a processor for searching for a matching response to
an input stimuli within the level of the hierarchy with
the same response as the previous stimuli; and

a processor for searching for a matching input
stimuli elsewhere in the hierarchy when a matching

response is not found.

50. An apparatus for recognising speech comprising:

a storage for storing a hierarchically stored set of
expected text inputs;

a receiver for receiving speech input;

a processor for searching for an expected text input
that matches the speech input within a level of the
hierarchy that is the same as a previous matched input;
and

a processor for searching for a matching text input
elsewhere in the hierarchy when a matching text input is

not found.

51. An apparatus for emulating human-like responses
comprising a processor configured to:

store in a library one or more different subject
matter data structures, each data structure comprising a
set of stimuli related to the subject matter of the data
structure and one or more output instructions associated

with each stimulus, each output instruction for producing



means for storing a librany canprising one or nore
different subject matter data structures, each data.
structure conprising a set. of stinuli related to the
subject matter. of the data structure and one or nore
out put instructions associated with each stimul us,
each 16 output instruction for producing a human-Iike
response to the associ ated sti4al-us; neans for
receiving a stimulus; means for | ocking up
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according to the sentence position information associated
with each of the selected sentence segments; and

20 output the assembled sentence.

53. An apparatus for searching for a hierarchically
stored human-like response information associated with
stimuli information such that similar stimuli are
25 associated together in the same hierarchical level and
different stimuli are associated together in deferent
hierarchical levels, comprising a processor configured to:
record a designation of the previous stimuli;
search for a matching response to an input stimuli
30 within the level of the hierarchy with the same response
as the previous stimuli; and
search for a matching input stimuli elsewhere in the

hierarchy when a matching response is not found.

35 54. An apparatus for recognising speech comprising a
processor configured to:

hierarchically store a set of expected text inputs;



means for searching for a matching response to an
input stimuli within the level of the hierarchy with
the 10 sanme response as the previous stimuli; asP
means for searching for a matching input stinuli

el sewhere in the hierarchy when a matching response is
not found_|s 58, An apparatus for recognising speech
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output instructions associated with each stimulus, each
output instruction for producing a human-like response to
the associated stimulus;

means for receiving a stimulus;

means for looking up output instructions in each data
structure that are associated with the received stimulus;

means for outputting one or more responses to the

received stimulus according to found output instructions.

56. An apparatus for construction of human-like sentences
in response to an input comprising:

means for providing a plurality of sentence segments,
each sentence segment having sentence position information
associated therewith and being a self contained and
meaningful group of words;

means for selecting a plurality of the sentence
segments according to an input;

means for assembling the sentence segments into a
sentence according to the sentence position information
associated with each of the selected sentence segments;
and

means for outputting the assembled sentence.

57. An apparatus for searching for a hierarchically



that are assocaated with the received stinul us;

out put one on nore responses to the received stimulus
according to round output instructions, 5 6D, A
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15 58. An apparatus for recognising speech comprising:
means for providing a hierarchically stored set of
expected text inputs;
means for receiving speech input;
means for searching for an expected text input that
20 matches the speech input within a level of the hierarchy
that is the same as a previous matched input; and
means for searching for a matching text input
elsewhere in the hierarchy when a matching text input is
not found.
25
59. A computer program embodied in a computer readable
medium comprising instructions, which when executed
control a computer to:
store a library comprising one or more different
30 subject matter data structures, each data structure
comprising a set of stimuli related to the subject matter
of the data structure and one or more output instructions
associated with each stimulus, each output instruction for
producing a human-like response to the associated
35 stimulus;
receive a stimulus;

look up output instructions in each data structure



30 as the previous stimuli and search for a

mat chi na i nput stinmuli el sewhere in the hierarchy when
a mat chi ng response i s not found, 62, A conputer
progi hm enbodi ed in a conputer readable 35 nmedi um
conprising instructions, which when executed. control.
a conmputer to: receive speech input; - 48 -

search for ai . expected. textd7 mput that:. matches
thp speech input within a | evel of the hierarchy that
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5 60. A computer program embodied in a computer readable
medium comprising instructions, which when executed
control a computer to:

store a plurality of sentence segments, each sentence
segment having sentence position information associated

10 therewith and being a self contained and meaningful group
of words;

select a plurality of the sentence segments according
to an input;
assemble the sentence segments into a sentence

15 according to the sentence position information associated

with each of the selected sentence segments; and

output the assembled sentence.

61. A computer program embodied in a computer readable
20 medium comprising instructions for searching for a
hierarchically stored human-like response information
associated with stimuli information such that similar
stimuli are associated together in the same hierarchical
level and different stimuli are associated together in
25 deferent hierarchical levels, which when executed control
a computer to:
record a designation of the previous stimuli;
search for a matching response to an input stimuli
within the level of the hierarchy with the same response
30 as the previous stimuli; and
search for a matching input stimuli elsewhere in the

hierarchy when a matching response is not found.

62. A computer program embodied in a computer readable
35 medium comprising instructions, which when executed
control a computer to:

receive speech input;



- 48 -

search for an expected text input that matches the
speech input within a level of the hierarchy that is the
same as a previous matched input, wherein the
hierarchically has a stored set of expected text inputs;

and
search for a matching text input elsewhere in the

hierarchy when a matching text input is not found.



