HUVAN- LI KE RESPONSE EMULATOR Fi el d of the Invention
The present invention relates to the field of
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particular the present invention relates to the field
of human-I|i ke response enul ati on and digital data and
process managenent. Background Achi eving a conputer

process managerent. chi eving
chal tenge. i n t e PMASIRERISRORE s toR, o

have enmerged that are able to exam ne input data

strgigf and pr.ovi de responses by selecting from
p S 183t i ves. However these systens nust be
i ndi vidually progranmed for the specific task for

which they are intended. It is not possible to '
aflthe presanténentioy rélagsito the fieldnaftcomputtuisécheprittod and the man-machine

pr.ogr.anm n rocess. Addition of  further.inp .
PR EhE T e TR b S iy Tl onda iRY humpytike response
I @l 4ii08 ahd BidNET d43% B8 prvoEREnPhediéhtexpert system

Furt hernore know edge contai ned within the expert

systemis generally only accessible to the programmer.

”Baic . r%{ally not easy to easily extract this

k in a format which is accessible to a

conventional reader. The present invention seeks to

provi de a human-1i ke response enul ator that differs .

f ASTHeREY C%W@wp?@mvn&n-le CRRABSR 2 ¢lg‘ff»%% Ghg{jenge in the
I o : o ) . s 4
e RLLASRBEHND ELG: HRKAN 108 chERIcE ot ol 4bic KFSkafhine input data
stsedamoarsl grovidergspomsep by sélagingrfeono possilrle alerhfitévesnilowever these
subj ect matter .dafa,.structure ch d tructure
SRR B Tt bRIE prage e FriBtehes o adielof Pt they are
madibgdedof the datastructure and one or nore out put

i nstructi ons associ ated with each stinulus, each
out put instruction for producing a human-like response

tQ Ii’llgt &%ﬁ%@ t%taggciigewg&slﬁput 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
the expert system is generally only accessible 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

other systems.

Summary of the Present Invention

In an aspect of the invention there is provided a method of emulating human-like
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



receiving a stimulus; |ooking up output instructions
in each data structure that are associated with the
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the received stinmulus according to the found out put
instructions. In an enbodi nent, of the invention the
net hod conprises receiving a plurality of stimli,

tﬁ%‘é}fbhlé? %ﬁjcg% oegof:rlp u(%rs 193 5 ¥ {rH Q’%é 8950%% aela \91‘% Qa[c?xtsﬁHﬁﬁdér Each output

cia s dtion dott fiedeuiti Pl hurhaslikel edshoms td &iémésocaeneﬂ stimulus;
out putting the conbi ned responses to the received

st i mul feceiving@rifimeodi ment out put instructions produce
the re f
fol | ove I%BQﬁ]l%%g out J)tulF ﬁls{rﬁéltmer‘l% Ilr}rgét}:?l éﬁgar %%Eﬁlégfhag?‘g arSsocmted with the
web@eathﬁnaaﬁerlstlcs and/ or contr ol signals The
ani mat ed gr.aphi cal displ ay be an api mat.ed
o enbOPHEAE o e motH B RS SareR et B BaceBifiag e
a%gnagu%ﬁgnggﬁakﬁg one or nore sentences constructed
one nore sentence segnents. Each sentence
segrrent conveys a coherent neani ngful pi ece of

LR R RSB P SRR SSPRRe0  Fah o

OfiEn Wi, 166Xifg M\gbﬁ’@uﬁ 1h§t§udﬂi@ﬁ§m&3a&l@ H@m aﬁhctﬁﬁ&hm@e hd3ociated with the
response to the associated stinulus. The sentence

swegeined stimpld combimrngthernwinag nstrgctions foynd, prd Quipptting dee combined
011‘es &ségﬂas[ H&@fve ﬁ}pgﬁm woul d make if the human

Ived t I npu I'mul us. In an enbodi nent sentence
segnents are associated with a sentence p03|t|on
category, which indicates wher a

h
Tl AT A G e
| ge@E ?gﬁovlrlﬂ B 200 okl AR RAted gl%lpﬁﬁﬂﬁ cﬁEBl %ﬁietch%cterlstlcs and/or

categorles egi nni ng, e and A sentence
seqrh signaly. Ebe amwmdarelduwl disphayrraat lbfaan ghmarddtence
position category. Sentences are constructed fromthe
associ ated sentence segments found according to their

PBI 4 ¢hBsHimesENh@S the redponseshirs RRAEeRe cthay e id itigform dffede or
associ ated sentence
more sentences constructed of one or more sentence segments. Each sentence segment
conveys a coherent meaningful piece of information. Typically sentence segments are
several words long. Each sentence segment is constructed of one or more words that
have a relevant meaning in response to the associated stimulus. The sentence segments
are human authored and are of the same type of response that a human would 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.



position category/categories. In an enbodi nent each
output instruction is associated with one sentence
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associated with a scripted sentence. In an enbodi nent
each output instruction is associated with a priority
rating, the output device delfvers the output in an
SreRERe LRRe Gl A Rl LAl sertibntBund according to
Rtheil dkinbited@fochtforelih eéldh%‘eﬁteﬁbd syconling® thendsexitied sbntence
related stinmuli are grouped in the sane |evel.
PROSHONABIZOREI928HRS Uup device is configured to

initially limt looking wwthin a | evel of the data
structure for a stinmulus matching one of the received

shni amenhbodimentichdh @mnpyt issarctibn tassaaided Wih loge e¢ntérfce gegment.

B L R e

initiates the next search for a match within the sane
| evel. Alternatively or an addition, the |ook-up
dblvanmnboeluomd@a‘tm@ltwtewtwﬁon isassoaigtedith e tratae ke output

AR M My e SoaRbe SERE PR a0

level. In the event that the | ookup device fails to

find a mmtch within the current |evel, F?;ellrchian?vvlll
pm@ee@lhoshw saqhedata goushuge iy airangesh N pP Ry ghleyels where

Ye% oﬁttégtugry ﬁelaz%da %’tg‘hl:i'lggli %GlgpeldQH @Aessa}‘rf%rle\?e‘?cpre‘f’@fﬁlﬁy the

ruc ure’ha rranged. Sear chi ng
f okt dzhizs 1sl\¢dnlﬁgpredgm assalt}hhmughol«u@wﬁthmsahew;pf ithe data structure

mat ch i s not faound. hherr | evel ave.
D Raf IYARIPapR R B SFeed S Ruf o) Oah B R Ict the
”@(/elti? a ‘}%‘f&{ id %Qt féﬂﬁ@ ThatookMipt (1R VEdbrdd thabrevidiBUGR] thin

not found in a | evel and there is a choice of which
| edih a matsk aas prmnéﬂnd initiateh thetngxysegfchrfar & H@Schl withjg ghy same

ORGP o v i

f Uhithes I%EﬂcH'Wa's faind alnﬂﬁlﬁiﬁ@tfe@th%dlext gearchl for arrfawht\hlel’ﬂn the next level
enbodi nent i nput stinuli are post-

| down mfgiat@\fe tg theaprerious lsvelndn digyden ﬁ:t%? i@?cup %evwe fails to find a
81&& él QGRS AFrehMLOLlY SRR WHIDSroBBING Paal1ERby A8 M Phen up

through the levels of the data structure.

The levels for each data structure may be hierarchically arranged. Searching for
matches will progress through the hierarchy is a match is not found. Each hierarchical

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.



operations to the input stinmuli. In an enbodi nent
mat ched stinuli are processed by applying nmat hemati cal
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response instructions. In one enbodi ment this may

negat e the out put of the respanse. I n one enbodi nent

this may produce another input” stinmulus for matching.

I ' he i r i

ol E P e o B e B R e In

r eid @nbodimpet the padtiptycesdimg inlvalves hgplhingamathdnkaical and/or logical

responses are those ich the personality woul d nmake.

THPdatians & SBRYSH ™t her possi bl e human-1i ke responses

t hat anot her personality would make. In an enbodi nent

the library conprises selected response instructions

t hean emeodiment matthesrstimulioare pragassad by seplyéng mathemefical and/or
rises sel ected rﬁfgons

di .the Lib . .
?E%?CFL&%Q%%@SE% g{e Cé?rrgypggﬁg‘@rrﬁqﬂogae SIICHONS, T ong ¢ ﬁtioglment this

ev

r glal @6 bR tHRYoutg of HeUtspofisd. Milone elibodimeiiagina® ptodubeanother
l'ibrary conprises selected response instructions such

t vt stheulks FEAL3iehies.r esponses encourage a di scour se

with a user. In an enbodi nent the human-1i ke response

is self contained nmeaningful inits own right. In
ahoirhenbedipent thetibtahecimpriset sdected éate sirsctareh sudithatithehuman-

response emrul ator. conprising:.a .libr st or on a

stibY E§ROTIEY PH ucqchighiedt 6rpawgéaxﬁpitﬁ%‘fﬁ@f’v%%%ﬁlg%{?ﬁ%onses are those
dihfree geéb‘lpdli%‘{:@vp{ﬂﬁtrﬁeﬁ{e. ARt Ss %Eaf)é’é’éﬁ Y6 Sther ?&ﬁﬁl@lﬂhﬁan-like
structure conprising a set of stinmuli related to the
stispecses that smthafpetshealitavaukt maks.ure and one or nore

out put instructions associated with each of the

stimuli, each output instruction for producing a
he e thbé@meAEMe MSRiry Bomprises SEledted tespBiselisstiudtiditethdteren
of human generated stimuli, environnmental stinmuli, or

misHeiEonge oed Burean &iseivar-i . The hunan generated stinul i
may be speech. The speech will typically be converted
to text. In one enbodinent alternative text stinuli

hay imembodiment 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



the sane neaning are recorded in the libraries at the
sane | evel and have the sane associ ated response(s).
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di fferent form but having the sane neeting are stored

in the data structure and wher, a match occurs one of

the alternatives is chosen in-a random manner for

0 r

P St oy hethn R AR UNITRN HORR, SRR il or
nmachmep getnesettedmlmulu sTheehmnaiegbrmrmiechstirmlgmay be smnheTlmmspeech

dat a s ructure the response i.s tau
Y L ORISAHR P OBIEoH A I3t A SOOI SO Btk AR Rabiaving
r ARRADS Sneafinb ALORLbMRH Yn 1B GibFERBANER shine ‘16\*&9 A ORe WEsame
obtained froma data repository. Preferably the new
sagsneihtad respyndsés)equat ed to an exi sting stinulus, which
replicates the infornmation recorded agai nst the
exi sting stinmulus and associates it with the new

SIn ¢Adl dasbddimérieltsdatyeantnsé sepeidntEhaviny diffeRAbAtinRMhaving the
the formof the data structure may permt alternative

s B4R APCt AR Glorde ndbmeatiiisifiHg 20 WhEN 8 Ghatehpgpurs one of the
aﬁ%&%&t%?% %&é}l 4 2S8hddh n{aﬁﬁé}%ﬁ&tgﬁét ructions. In an
e odl nen

en the new stinulus iS added to the data
structure a level within the hierarchy is all ocated

and recorded.. VWhen t new stinmulus is.added tq the
I PR ho B IR PaPE oo 13 S Sttt i the data

t E‘t?uc%ﬁrb RH Ay input fEndlats@e&rdddCdnd Laud il réspbHid iRShe data structure.

enbodi ment i nput stinuli are pre-processed prior
I Egjmalty the respopgedh taught yhehentoby peviding mstructions for producing the

I h
SpEke aneraty R dh: B PRt TR rd Pl S eageiony
stlnulus an input device for receiving stinuli; a

| ook- up device for | ooki ng up output Jinstructions. in
e Reghergbly dhesngw stimpls mpytbepquatgd & aigtingstinhiless gfich replicates

r %%qh%?ﬂaﬁ’éﬂ Irggl)rlﬂ%d tagﬁl?ﬂ WU ePdldit ?‘é‘gﬁﬁﬂlﬁsoar d%@.l;dc}’a%s &P%R‘ﬂ?e new

re respons e recel accor
thtﬁinﬁlws Eruﬂqelsml&bldatatstmmtaref. ound by the | ook- up devi ce.

In an embodiment the form of the data structure may permit alternative stimuli having

the same meaning to be commonly associated with a set of response instructions.

In an embodiment when the new stimulus is added to the data structure a level within
the hierarchy is allocated and recorded. When the new stimulus is added to the data

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

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.



Anot her aspect of the invention provides a conputer
i npl ement ed net hod of construction of human-1ike
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providing a plurality of sentence segnents, each
sentence segment having sentenge_position information
associ ated therewth and being a self contai ned and

Mgt dshidtbd @reups;of words; selecting a plurality of
t he sentence segnments according to an input;

assenbPi HpUt feviesclor esvelvinggimult,s i nto a sentence

accordi,ng.t sent ence position informatiqgn

associ gtkgogf 1\%? @%’?(Eeeafg)ﬁ}oc? ! Lgo TP dpsgiye %Wt%r‘?@‘g‘ data structure that
s egBsdcitedawnith eadhpetdivedstihglugssenbl ed sentence. In

one enbodi nent the sentence is output as text. In one
enbodi ARAYPHHIEVESTPRARIB eriag gne pimoressesnsmarstio thereggised stimuli
e ; [ r

o ) i DR AR Rl 9t ORI, e o

the beginning, mddle or end of the sentence.

1 WPl el SR RSPV GNERBE R S Erypu T ReeT
I eSRENSEsH GHHRnfhaRke¥nBheR N WP dey hs gﬁ)tuit Mﬁg&ﬁg:gns

to a human for reacting to a systemev I np

anot heproyidieg:e plyrality ef penjense segmernts cach ssnenpesdgotendhaving
S i for. |.erarchically stored human-1jke .
"SR 0000 G5 S M S BB Sotines
i nfeaningful proug€hotdat simlar stimuli are associ ated
together in the same hierarchical |evel and different

sti mul Feletiag gpdwaligioddhe srgianse peamenifercapiding to an input;

hi er ar g : LSk Bg:. T, [ .

bt o b6 YR A BT, AT A g o
nmpostimigfareetiamsssotiated iwitinguch of tHersalectedisértemetsegmb gty ednd

of the hierarchy wt he sanme response as the
previoﬁ%ngP%§F¥F“§Wgeéﬁmﬁﬂﬁeevent that a matching

response i s not found searching for a matching input
stimuli el sewhere in the hierarchy. In one enbodi nent
t heongecanhodiment theesentenael iscrvéeint o5 thahvalpsongienthiodirnére the sentence is

b Eh & Weech the

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;



event that a match is not found the search is
conduct ed sequentially upward through the hierarchy.
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nmet hod of conputeri sed speech recognition conprising:
providing a hierarchically stgred set of expected
inputs in text form receivfng sSpeech i nput; searching

for an expect.ed texi. input that natches fi.

| nput SSEEROR 1 3 Bohingpeprete B apdPe ERm TP fRIO L of the
3ferdrcRY SMIHQHS sdIR ©BRfhst BPthe préicud stinfdlieagyent that a

mat chi hg text input is not found searching for

a .
mat chiinghe eent thaipumatehingwprpeasd i nehiound egearhing for pngifung input
?Sg;g‘g'ﬁl SN R iﬂ]tllleaﬁiex%}(zﬁnsf‘?t ed text inputs are associ ated

her 'I'n the sane erarchical |evel. Expected text
inputs are simlar if they are contextually rel ated.

IR aBR a7 Bodwo WOSHECK g hah R SERYS B g piegrehy. In the

MREGhAS: F{?h O o nden S 8k Gisic8nGRAUCH &Ghtially upward through the

sequenti a upward through the hierarchy. Matching is
doerarctigr ed 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

AR ABDRF Apes df e RGEHRATheE iPHOvided adichaf oftdaenpabmised speech
nmet hods conprising a nmeans for perform ng each of the

seeqanitedn qamepriséigpect i ve nethods. I n one aspect of the
: E\SIte be%r sr/]idE@ea; ﬁer‘a?ch?caﬁg R L Let BF ORI SRR inStbiForm;

I'on or causing a conputing device to perform
one orref@Evdg8pedchénmipove net hods. I n anot her aspect of

the invention there is a conputer readaple stora c

modi UnieBTHIIE ST HLCHPeEBH T G il Gy PRIRPS T SPRHB I 3| ibin a level
B&fgﬁ% PQ?&SH ki 19 ﬂleg:famterb% AN 8N AORatc RePIIRE aki® Provi de

a better understanding of ‘the present invention )

pr ef er ingHe event that a matching text input is not found searching for a matching text

input elsewhere 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.



enbodi nents wi Il now be described, by way of exanple
only, with reference to the acconpanyi ng drawi ngs, in

wokiocks7682 gure 1 is a bl ock diagram of an enboRdTBE2000/000097

10

15

20

25

30

a human-1i ke response enul ator according to the
present invention; Figure 2 is,an architectural bl ock
di agram of an enbodi nent of hutran- 1 i ke response

L BN A0 SR DY QR G Shons o
opausatg ocahpeofeirricotto perfurmpone drikgore ©f prerndeveméthatis.on

system of the present invention; Figure 4 is a
functional bl ock di agram of another enbodi nent of a

i . ant . :
B BbthdrSpdce 55@1@%@\;@% Bl is Aot hERIERE stc??g@%écg@n

Figure 5 1s a data flow diagramof a an enbo

achmpasing alcempetsppregene asidlelted abbve. he present
invention; Figure 6 is a schematic flowhart of an
enbodi nent of a human-1ike response enul ator according
t BrichDefirpgiontof tHRRVBRALIMA;, Figure 7 is a schematic
flowchart show ng creation of a library used in an
enbodi mrent of a human-1i ke response emul ator of the

Y | LI C

CHEAREL CPACRL M BUE b RESII L Rl B
pembedisents Willonvebd desEtibid; &y Svalyf@xsaplervatyl, ovithl rofednae to the
of showing use of a library to | ook up a response
aBEOMPPHY B STANER DDA HENt of a hunman-1i ke response

enmul ator of the present invention. Figure 10 is a
screen capture of an enbodi nrent of a human-Iike

r Etguons & abloclativgraot of dnecrpbaskiment dfavemtaneike respguseeridlator
is. a ichgnﬁlti CodhSRL ES ntati on of searching of a

| PEPATE O SR EBGHER: of a hunan-1i ke response

enmul ator of the present invention. Figure 12 is a

screen _capture of an enbodi nent of a human-like
r EigyEh3 & anirhitesturgfblock 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

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.

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;

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.



the present invention. Figure 13 is a screen capture
of an enbodi nent of a human-1i ke response enul ator of
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of an enbodi ment of a human-1i ke response enul ator of
the present invention. Figure 15 is a screen capture

of an enbodi nent of a human-1i’ke response enul at or of
the present invention. Figure 16 is a screen capture

of an enbodi ment of a human-I1i ke response enul at or of

t FiguRIEis anRthdmatRtbmpate PRidhd edatRessiith@libary adfcording to the
Enbodi nents of the InventionFigure 1 shows an

eproerss AEABUWST7- a human- | i ke response enul ator 10 ( HRE)
of the present invention, which includes a core engine
12 in the formof a conputer programrunning on a
cBigpteteis apcharsiafiowdiaet af shpwingrnispodglibrary ® looladpd response

t devi ce, typicall d disk dri
SLop 5 o MR ST a5 Fterts Sl of R BSen
(Gntigdi gital versatile disk (DVD) or flash nmenory.

The core engine 12 accesses a library database 14 of
stored out put responses associated with input stinuli.

The libr.ary database i s.store n [

< Fienreo a0 BRRRR o Bl off ol B ERBaARY chfittor of
sﬂ@@@g@ﬁQQwﬁm@njs an anonal y dat abase. The core engi ne

12 nonitors for inputs. In particular it receives

human i nput 16 (such as an input received froma user)

a V- t - . i

ol fraft C3 e REh RN repRslrBih AScBOnhPRYR IEREFLE BEcrhbQnent of a
chupaniké sespdnst kmutaopefttee pesene itventiah. nachi ne

sources). The core engine 12 provides human output 20
(such as to the user) and a system out put 22 (such as

t P%‘%gl?er IMRLECFRARINERL & MleniRdRhR Of & AliAAN&E respbfise emulator of
hurman i1 nput 16 and human output 20 are intended to
ptle\rebent inventmot i on with a human 24 via standard hunman
interfaces such as a keyboard, nouse and m crophone

(for speech recognition) input devices, and a displ ay
apthusPERIQI serdeh @hptaReSti eybvdhegit of a buinantlikdessporse. emulator of

The system
the present invention.

Figure 14 is a screen capture of an embodiment of a human-like response emulator of

the present invention.

Figure 15 is a screen capture of an embodiment of a human-like response emulator of

the present invention.

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




i nput 18 and system out put 22 provide digital machine
interfacing wwth a data processi ng machi ne 26, such as
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peri pheral devices. The core engine 12 accesses

session variables 182 and persistent variables 184.

These vari abl es 182 and 184 are used to hold

[ 2l S

¢ PERIEEMRR el e g Foobiis G HoE 16 ARRYSf e
epilesetit irhtion) witiclcincludes HREreicaginefl @i ¢d foon afa Sh@phiar program
In this enbodi nent the core engine 12 access

s, the .
| TSRS OCREIBRISE PracasttioUgR CEMEHER BESGE o pdseaoTorage device,
I T i: [ [ ' : :
B4 4 TG U 0 RS PRI B, i
| (GDpdigl camtaé disk$BYD)atr dldsh mouorys t Theuddre emgine 12 accesses a
r on i nstructions. Response instructi.gns are. al.s .
- GG SionsgE L4 0F yprii et FEPOREs “Ha iy fiboBr S °rhe tibrary
I aathb4R€ 1840688 oh3Qthbd dBscd) Ethi A @thatdidisloefivdet RAM. Also
The library database 14 is initially created and can .
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anonmalies in the anomalies storage 132. The .
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environment interface 142 interacts with a hardware
i dedrésaed A\isplay and prpakiers dfor vipgeeh syntbesit eutpapfeviars. The system

L B AT b AP w0t BREDRE ikl S 3%

det®etsenh MNcHIRE? 6 80S04sSvid 4Berbting@sysext miessaking or via hardware
environment. The hardware interface APl 144 also

piPeyPhfad dsvicput control signals 22 via a plug-in and a
signal generator 150. The software interface APl 146

i ncl udes a process event interface 154 which receives

S\I¥ik ente engined 2 b8cdssamesabn waiableag 8L iandpersistent variades 184. These

appLiﬁ

variab

gst iS%nand 184 are used to hold information used by the core engine 12.

Figure 2 shows the HRE 10 in more detail and in the form of an embodiment in which
the HRE is referred to as Sheila. In this embodiment the core engine 12 accesses the
library database 14 through a database abstraction layer 134. The library database 14 is
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
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



plug-in. The software interface APl 146 provides
systemoutputs 22 in the formof software application
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152. The sessions nmanagenent unit 140 interacts with a

human via a | anguage user intgrface 160 and a human
interface 162. The human interface 162 interacts with

a nkHABBdN g@@pﬁ

The unaéﬁﬁraﬁgag Qwhﬁellﬁ%ggfe gesgoé?ves u%ﬁ%%tﬁéﬂ%ggws storage 132.
tﬁ@eﬁa@mﬂbﬁtlg@emhssus desaribprbbapwiin mnheddatade 166. The

speech input device will typically conprise a

m crophone and a sound i nput peripheral. The human

i ﬂ}heb&ef&lﬁkgm]aﬁ@ infefuRts eitle hinaensd uhdBstemp tiroddh 4 §estiBBs management
form xt via text input device 168, such as a
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pﬁmwcdmmlenlt br syts@lm hnltmfdaarl ddanca hmtnan iraaéace%zlzrﬂe aﬁwﬁ)nment

SSTE B AL S B LR st v ded [
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interacts with the operating system an
opRSeRiarsy stgypsinpyh Mivetsietadrbovihel ee:hsotsel 4fow se extamat emmrotnhrent The

t 154, The h |nterf
oPAGR AR PG AT LSS 074k St Rl Gheptle 2Amia Apgein and a
Teighalfgetsfatod 180, Thé Bftwae intSrieQyPIORG 15Mu@esta%ﬁ)cé%b'%péiﬁ interface
deV| ce. 172, such as a display. Speech form of human

olipurhichgeseivassystemdnpy | % fropewdtvaseapnlicatinngivéean pplication
V\Hﬁ%—lﬁs The SO ‘fﬁ"t&qa&nzglt)ls flf%%g{flﬁeégfste ll}[g b 3%] rﬁorm of

Is driven by a tex 0-'spee conpu
Gealpinare applsaatibn asntah dataivisa phighivnmg afpacess cfdmlfrm ohit 152.
human out put 120 is provided by graphics conmponent
176, such as graphical display generation software, a

VITHE SesShsnARsLetetlt SR 840 1nTé}§ctmﬁh ]aqquﬁﬁ%r\fﬁ £%ndu user interface

means of giving conmputers and ines the app ar nc
of 6(b@rid1@hlhmwamidrfa@e 162 Thehumaespofsed 62 mistetwtith a Hntman inputs

al er agt ut e chi.nes
0D 1B TR Al el 120 1 Be e et RB HERGRGYS human
Theutb&n ths férRT 6f dpB&chi igd spedch injfht HEBcL IR UFfﬁJsp@@e?ﬂ iBput device
to deal with because the interaction is I|i
will typically comprise a microphone and a sound input perlpheral The human inputs
API 164 also receives human input 16 in the form of text via text input device 168, such

as a keyboard.

It is noted that human input from a mouse pointer device may be provided through the
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.



dealing with another human. Oten this is achieved by
the HRE's ability to provide information to a human
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constructed that sound |li ke they were constructed by a
human. It also allows the human to provide information
to the conputer in usual coriverkat i onal speech, which

c 0t HRE and inportantly, an

e Sl EERAEL 0 SRR IR R b menow e 170, T
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dat abase 14 cont ai ni uman ‘aut’hored I ns
pipeagratinn §rapitipy suclespanmasatedhimp facs;t foff lof huhBe output 120 is

out pu esponses are hu -1i ke becayuse they are human

atit ‘ﬁ"éﬁﬁeé{abyt % a@"%?"%‘éwggﬁ& Burhers granhicab disglay gepgiaign software, a
Weited cbrl gidwedisplay.t he same situation (that is if the

human were presented with the sanme stinmuli). The

library database 14 is a data repository in which one
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i HEPYRAOR & E%PH‘aBrVH PHEKRPEPTe i WRichSpaenceyAee constructed

I g¢Rpeime lf@}thé%ﬁw@re%ﬁﬁhﬁﬁ’ce@'ﬁﬁ%un%. TRally %égtﬁte@ﬁhaﬁ & provide

or both. Stimili that the HRE receives are n
| infprgagiontie thesgompitariinloshial penyetsagorml spaech,nphitls carbbeainekrpreted by

S i . Human.inputs can be for exanple .
¢ EREC PR R PR Pt R Rrye s b PR . In addition
MRS i04bl6 tgitative biend fipats R $8P0nd Bthe RENEAMRIAFORRS human
arrived, a car radiator water tenperature, the arrival

ofDouh S exente dsuenghtikomannati st ance or pressure
sensor on a robot arm or virtually an infinite nunber

of other machi ne generated i nputs which will depend on

t kis dyppiand kkeiresponse ofithe HREe abiREvddsbypusie.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



Typi cal human output 18 is textual |anguage, which can
be turned into synthesized speech. This enables the
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responses al so include visual outputs or other outputs
for human senses. Systemoutputs are virtually
limtless and could be for 'ex]a?rpTe be a control

TSR LTRSS e RO B ERL e e

afydlenPoltMRN0h himaRdltpu®18,iobbtha vehl cle speed, a
control 'si gnal for a hone security systemor other
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t pressuRFsehsor ofiteerobREArD) or mﬂmaﬂy pugl mﬁmﬁemhmbnpgﬁ othcmna,félsne
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conputer is capable of receiving and interpreting may

be used. The core engine 12 conpares the input to the
| Tywiealjrugranionfrut 18 69 tentual language, WiHER cunb iRt Hathesized

! I%%Ut ng gna{jo?esstﬁg ?n%@hmg ?&hlmt@%%%rlgl r%lggéjt Hufﬂag gﬁtput 18

envi ronfent  scanni
Wfb@ﬁ@lsbmsﬁ mcEfdl‘é ivissaheutputs oActheN@itbuty ftirshulrrwyll saniea d System
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outputted response according to the associated
stinmuli. Thus each library effectively acts as
| Bokeivipg ingivit stimwli end {dekingnnua hymar alqroe épsm@secf@? @utput enables

O EEE A T o R i G BResr b, 6. ke on

Pherdbeigitic) a6 elén lehm Gdrifstruct as a tutor. The HRE is also able to enter into

meaningful discourse with humans.

Figure 3 is a functional block diagram of an embodiment of operational schema 200 of
the HRE 10. The HRE 10 is provided with input sources 201 which receive human
input 16 or system input 18 as is described above. Any inputs which a human or
computer is capable of receiving and interpreting may be used. The core engine 12

compares the input to the library of input stimuli 14.

In this embodiment the inputs include speech input, keyboard input, video input, data

input, environment scanning input and mouse input. Environment scanning inputs may



engine 12 for output 207. Thus the HRE checks the
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mat ch. Where mat ches occur the correspondi ng out put

response 202 fromthe Iangqug l'ibrary is produced at

202, the correspondi ng respon & fromthe technical

kﬂ%‘Mcﬁ%ﬂﬁ 5 IJIIPBP{lAlVéIﬁaI{%r ?)g H‘l%%?[ A écﬁ? r%g % {}hgr wghout associated

correspondi ng response from Re euttiral Know

I ptHaTajIystshﬂane;rﬁs pr oduced at 205, and any correspondl ng

responses fromthe other knowl edge libraries are

produced at 206. These responses 202, 204, 205, 206
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207 may for exanpl e docune ion O e inputs and
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en or indeed signed | anguage. Know edge libraries
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Wehnge b2 ﬁcdlwqut Q071.pThushé Hmmc}f:ckme aangaagmmw{agﬂ mhmcal

i.s SpeciTlcC to.a partlcu r ction, suc as

WE{*% ledes whragy ewtyal liyarand ahes jraow g% libyarigs fo5 ganggeh. Where
BRSSO

s pmdmﬁeccbata@ahhe caﬂreslpnnMg deppofserfraam dm:rtt:cr}mmcai; ksdwleyge library is

BB Syl Hedieote Sy Benodi OB e AR Rl o edggdibrary
c il Wp'&‘bddcb@ BRX0S, GAdaBf @t ddForldBSPRESSesXPom e i@l knowledge

with outputs in a nanner appropriate to the audience.

Olipesrics aehmeduged pi Hoar These rraponabsdh d0emPdoy¥rarefcombined and
Syst | ing th
SRS 0L AT oL bYW 5y BB ionor e
C ity B iepRicabh tousléahen® pasiciel taslebastden Pheci@putQh response based
softvvare itself. To beg| n wth the libraries are each
cPB f‘éﬁpwrﬁg@tléfl eEWlaE@hor i ng consol e. Different
libraries will be enployed and different nodes of
action nay be set dependi ng on whether the systemis
adhe tepghagedibragrwhioly prooldess dugace B0 ghavodas, 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



operati onal assistance node, docunentation node or
i ndependent action node. The know edge of the system
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appropriate libraries of relevant subject matter. This
can in fact create the appeaﬁgaqp of the human-Iike
response system having diffe t personalities

dependi he libraries. | i :
SRR e Fomi o BT SRR (Rl Srehgafin e e

hﬁ§kng@5ﬁw@&imbﬁph are devised by one or nore hunmans
and woul d be expected to be nade by a human and thus
provi de a human-1i ke response to the input. The
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0 provide instruction to a user. In
this case the event that created the input would

result in the response being. an instruyction.on how the
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sespane & tedgmpiit Bie nanniberresfonsewilbinslids speasht Wdemipcial

be created .asout put instruction i e

P EEnd T R Bt Ll el PR edublly ghis cnables the
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Thus the systemis able to associate particul ar

seruerrtancsegment s wWith particular stinmuli. These

sentence segnents are text streans in conversational
Engl i sh and as

A common application of the HRE would be a computer desktop management system

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 thét 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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such it is possible for the systemto docunent any
arbitrary conplex functions sinply fromthe recorded

W@ 2oomsie8and responses to it as woul d be provi BEADY002/000097
human operator. A human operator creates the libraries
t hrough an aut horing process Q?ich maps a set of
instructions for a human-1ike esponse into each input

stimuli, Thus the libraries e aut hor i
ol E s e B, oS AR PR BEd BBk tloo
WoHientuRdRntakel] Be pactib&futherr@dgonse to that stinmuli.
The conputer is then able to nmake this human-1ike

response by follow ng the output response instructions
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ormof control signhals to a device. In the case
afpetdbe. human response enul at or bei ng connected to a
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t of the buinae reppeRserrEBOT briRheonseeed fuf E0bop Hieoatol signals may

PRI RS elRE S AR LETTeq (hi's w11 enabl e the

human- | i ke
Authoring of the library database 14 should attempt to provide a unified set of
responses covering most foreseeable inputs. Authoring should also be appropriate to
each subject matter, for example, 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 conirol the facial
expression of the video synthetic or artificial face. Other egamples 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



response to be produced by the HRE. The know edge
libraries are fully portable between applications.
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woul d not need to be re-authored when the systemis
applied to air traffic controhl-as opposed to teaching.
If no corresponding entry is found in the libraries a
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r BV &P stEvelhosit arry betplangHiin a quenclemdwleald gathvibet. 4n alkernative

b ' | i.sati on cess,.such that it wll .
ek Bk T R oS Mo e SAT R Y B sl ronmsapeat uni
naskesatiie MRE W duRrpvasitl What 3R dbaNOby te@timUliew s tHEEloSOmatch.
of | anguage, text phrases as responses and their output

i 1 sy g dhisyptig dupiealbrsauiresfedrmeaniipitas soci at ed with
each phrase or sentence segnent so that a plurality of
sent ence segnents can be conbi ned together in sentence

i Onee tho bppreptiatamesporsenis defisdd byadie hitian pegiit isaRdl stored in the

i nf or I.on | ocated to each phrase is jndicative of
Hbraryn&ttabase ﬂ so that t%e appropgate hgrarles are updated. Once the anomaly has
been incorporated into the library the next time the same stimuli occurs a response will

be produced as has been authored by the human operator.

It can be seen that initially human authoring will be limited and that in time by exposure
of the HRE to a diverse range of events and stimuli, its knowledge will grow by this
anomalisation process such that it will eventually become mature and should be able to

handle most events with anomalies becoming rare.

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



the sentence segnent being positioned at the
begi nning, mddle or end of a sentence orconpl ex

w@hoasgresThus for exanpl e each sentence segmeneCT/AELR007/800097
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associated with a beginning position could be
al l ocated a one, each sent encggsegnent that is
associated with a mddle position could be allocated
WedrfpRx %)l’iﬁse %@ts B P 2K %ﬁ&ﬁ%fégm% t'i§associa ed with a
associ a an end position cou ['ocate
woeginging hﬂsmon @tukébe plmatadmen@aphbentpmegﬂnentaham assdciated
oth esentat|o of, Each, aut hor ed

8 sy ERIeTRR DR 55 S e BAEL B G i feh PR gogpent that i
as@@claaa Qvithi dnfend pRefibaREEIANRSIIbEAE] WitHiaGRicer Otﬂ_é?%ok'i%@ns may be
of sentence position indicators achi eves a positional
| Besilagsswen otee Fepasrsntaripessofaositiono E@@lswh@mé response including a
r I ut
a?eglgégtﬁg %%g\e%ésné Ekn% g%q%ﬁjﬁ a%{ eakgbg r%llrbg\%%th Q%%ﬁt p%glﬁl,on?q.cﬁ WY The use
sefitentenee pesjiianihdicuits éaﬂeumswpoatl@chl Wgﬁchs;&te&ﬁnt ence
position indicator 2 11 when it is stored within its
library as indicated by 212. The phrases may be
2k RGAhE iR e bidRBssOMtheRRY Opm@é wamg}g&%ng indMi®VihS&eLtions to
that the phrase is constrained to appropriately wor
woetpiia ftehwmfpmmembm tiespagse trithe stamizon Toé spuesklsbgment must be

sentenc s/.conmpl ex ses. . Thus en a.nunber, of . . .

S paned S BgTenELoEPe TG al 2LL8Pef Hg Momandiyin i ibrary o
pAslidatedrbyi21di cat ors they still remain human-like in

the sentence and thus sound |ike a human | anguage

syntax. Accordingly human-like | anguage sentences can

2?h§ glg%gers gl%ég& %ﬁ()cgtpc? n{%og YMaﬁ g@ él{% n?@calt'ﬁ'oﬂio{;lagf {hB the

pro UC senten

whhrake mmenmhiedm@dpprnp@ateﬂgrwdrla vithory ttﬁep@mxrromra @ingbination of
human-1i ke respon In addition other onses to
¢ ARSSULS FRHSCSR SOmRPS BB dfptvhena BP@H%F SgRigage segments are

APRAGRED AlBr B %foocﬂﬁr p@klhbmntdlcqﬁ)\fs ﬁl% $61 r&Raih I?ﬁﬂ}naﬁ llkg in the

sent ence consttucted sent ence se ments 1's

i senitanse heththub somdrhkteaithtmmml lpmguage symax.he t ot al nunber
of words or the total nunmber of sentence segnents that
can be conbi ned together. A further enbodi nent of the

HREcdralnl l(}r Iﬁlrﬁnolﬁl{ealﬁhgﬂﬁtgb kontevel tdresk shSirh@edPd tHeknowledge
described in relation to Figure 4. Sheila is the nane

glibiaries epaniageiptellapwaintedsstinyi tapnodige seierce phrases which are
combined in order to provide appropriate human-like response. In addition other
responses to the stimuli will also be output to produce other appropriate actions. A
limit may be set so that a sentence constructed of sentence segments is limited in its
length. Limitations may be in the total number of words or the total number of sentence

segments that can be combined together.

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



Font (ani mated character) and al so a Human Entity
(personality) using a Language Knowl edge Library to

w@e@viogissn personality. The Face Font can be cpopapzmw7/000097
to a voicefont. The conbination of a Human Entity,
Language Library, and a voice %ont toget her provide a
human |i ke personality and fat The face shoul d be

o _the. .a [ at | i [
gt B PRBE A ARG BB s IR on et
apﬂoﬂﬁlkiaqmnhanhﬂ@fpﬁrs%ﬁﬂltif aﬁd &ce UEiefa0¢ eould by ligles tb ke appropriate
animation for the face and can be treated as a third

plapgyaggtl 1bF4TV)W male Ao dRyrale-he character (Entity) and all
animation is likely to be conmbined into one file in

the future as the facial generator will be built int

t her thisfimpdareentasiongrieparate RABVAtORd Drayang facial \geaerator prowdes the
a

Q{IHB{IBS ?dfﬁﬁé%%%%%%@a%guﬁftp aﬁge&rag gpg&gﬁ%&g@lgy} élh’logﬁlil the character
g@emﬁ)tandm,ll an@ﬂaitrdnnghkdfly talbedrhlyinté kito boe ffpdadle future as the

generation and f ener tion, f f eat er

clagial ggnergigr Wﬂl e b ﬁgﬁr S ﬁgsﬂ@a Rrawieges Higrany> where

t YRRS6H elnllé?foﬁra}ﬁd £ bR gre aQtﬁo%’(I Wﬁh%blllg sIBEPORBESmRAt therefore

(scrlpt§) d 1 nput User responses 51. In this case,

| simyts dnéy@lxs gareatmsejgnmmmhaédmmf o6 4 bregclsgenerion and facial
r mat . a[hq s[ ure ar wrtually identical for input

10 agl CEitog Ene S’HF TRyt ﬁ% {ons vary. Information,

connands and requests are entered via the keyboard

th t t. d f
B Re By e LRSS B Rt Lo e CuEREgele
Shepbries I @schB@}Jtanﬂ Snputl&Rér redRAsdR)s5 IRt i e, tifiut levels are used to
correspondi ng Level i nputs 5 in the input library

s speeg procsasing 5. iha dororat padk eimcsins gre viniuallhislepesd fargnput and
mat.ch th routi nes but should not be

n g@gton tggg%%§§%$%1¥outlne with a mature library of
scripts. The human scrlpts pre-exist in the specific

Lang e Know ed br ar u er.e 0
15 AR, Fot ey bl o R KAl OF i TeBBOAR (rger sutable
| pueaBAtA thrkamblRea bsvetRtechaiitiah lsydt@ﬁgabag;ex aﬁﬁimaﬂidzuir responses
files is that of a editable text file for both input

atiSknileplhe fput is m@@tlﬁ%bsm’tqhal&@ﬁ (CErEsPOTHiag Mﬁ@lua@lés 53, in the
Roxﬁ)'h?flgrakf‘ f(!lrﬁ)]stéﬁh gglt%ﬁ'% o(er%kee?]i%s?r%o@oqad B L8R 1 the appropriate

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

20  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

25  of searching for commands or level specific related words.



of searching for commands or |evel specific related
wor ds. The | evel nunber identifies the position in the

wo pdwrmsisnf the input so the correspondi ng outPCI/AU2007/000097
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script wll have only a few words that could be used.
For exanple at Level 1, only a_Yes or No answer can be
gi ven. However, the Level 1 st?| pt will all ow many

| d f
RNt L A——
Cotithtr setipSwHll BV WR1LS RSy whills hat @6Wld|Herist® Foe ¥dimple at Level 1,

this couFd be represented as: Level
| mﬂy@éﬁ%@&‘{%wswuw bgﬁy@ve ogvgxyst, dgdsevet | peript will allow many

(o qgsd &9?1&'};&? r*ée pis1:4 X%% ?:ﬁcaofy gléu{pge?ﬁRg&gn 3 \%Icééeﬂts dialects and

exgﬁﬁml&hﬁMﬁﬂﬂwﬁmgkmpmhﬁcked agai nst the Level 1

routi ne which deals with Yes answers. The result wll

be a brief search to find the correct answer. Shoul d

t ita vy dinkieeduxkim@ia) tHiheouldbé iepeesemyd ask t he question

"Do you nean Yes?", and add the new word, if

appropriate. In another exanple, the word, "nup" nay

bEetis @€ <¥es>q<BueB X yufpdnafBeNk ig> ROK, kiige abead>g<dreit><KeyBd 1>
assigned an exi sting neaning association for No. If it

were an unknown word, an anomaly routine 56 for

dederdg Yo tpeankRes re\&fﬂ[ré@ avvhdle Bhge@lf betdr tyes bess ranivl?Eﬁ‘s can
neanlng of the new word, A basic exanple woul d be:
e

| f
nexist Lhe BROYFS 1%@41%kedr4g@tm5h@e Levelleroutine whishelegls wifh K%ﬂ answers.

e el e 1ERE s SR RO IR R PSR

t Onladﬂvri the mtmemafylmktheomﬁstldrhﬁb@ yos neas iYek1”, c@iehe new word,
for the additional new feature of $1> | nput=Yes,
cHRPPIRECout | neRun: Downl oad denp - new functi ons

fromHR3D site-1 Comment: start downl oad | oad and pl ay

demo then returns to, <If, neMIfUQ%%lons exi st routine

_ Inanaihiesemplepthecvoifl YP” MER LG Userhas HANBE INpHt MEANRERO; this
L QR ulssS a%sfgﬁ@cflhﬁ eﬁ@tﬁr% 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



Once conmplete it returns to a <standby routine -1> or
where it left off. A further exanple may be an

WO nioeosmss2 search. This internet search is actiRer/au2dy/000097
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User | nput conmand |ine such as Search for <flowers> |
want to find <flowers> How do,} search? Do you search?
Get me <fl owers> Buy sonething <Fl owers> The conmand

| anguage of the User Language Libraries is in the
format: "I want. . .; | need... for a birthday; please
find...; search for; "do this. ..."; "start Wrd", or

" RohEDovehloSLaERE — ne®r funetions 68t HRBD site—1 2 Present for
Christmas", etc. The | anguage contained in the library

is recognised by the system creating the appearance

OComutat: RRSE]oviNHARIRES arkd ];51\5}& g?fha tﬁéﬁf‘re@%ﬁ{%?ﬁ%ﬁﬁgﬁ?}%&ns exist

Li brary are in the form can

| foREDe —1> requggis apreval $or money; ot theadn itcbharges the; Usem@redit card.
info; "do this"; "start Wrd", or "Internet Search”

etc. Search routine is activated by input of such

t @peascoaplete ilvghns fo o fstahdby raukime s3> dowhdee ik lefest.ch? Do
you search? Get ne <flowers> Buy somnet hi ng <Fl owers>To
sigﬁéify the process hierarchical routine lists are

| ddwihdriesampleenaybyeodeintarmdt sedrely dlhss inferfdaidrah (LRAGASEEY User
fl%r tfcast access t]g the correct action or answer. The
sYStem ards ‘B8 t he appearance of fuzzy |ogic or

f Seazoh fgpefbivenri-ng or responses. The | evel based net hod

is a ma¥ to process know edge libraries for |anguage
nywant to Tind <flowers>

How do I search?
Do you search?
Get me <tlowers>

Buy something <Flowers>

The command language of the User Language Libraries is in the format: “I want...; I
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:
I want to find <flowers>

How do I search?

Do you search?

Get me <flowers>

Buy something <Flowers>



speedi ng up proceedi ng when accessing answers to
guestion or generating standard di scourses. The tine

W@ 200210871682 access the information is speed up PCT/AU2007/000097
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dramatically as the application recalls what Level it
is at. This is defined in ayt?gring and may add what
coul d be called an assist to e logic systens as

e.text r f h O
VF el o s ECRR e A BR E A BR g Levels
cofi SHeflakeshbiks for dist Bedegs fosthé asirecdackidne ama@én e Ewstemtilso
over| oaded; if the scrl? is slow or slurring of
sprewidas thayppresance offizzy 1agie ot fUgms T¥SSEARIDG &F FeSTPRsCS:
libraries are able to accept fuzzy questions (or

uestions that gﬁpear fuzzy or vague unrel a % %}ln a
e lewelthasedonethedis & way (P Pagsss knewledpe praageios ngtlsgq

R AP A g

f dischurses aFlehtirhiotaken ® dcaegubgmfaantiah iegpeed up Hnarriatlbal:hy gs the

and _js. rec d_by the system. creatin
aw@a?%ﬂwecagg Vg AYRACS gefinediie gting apgymay add what
t é’(ﬁil(‘f ﬁcl: l:éﬂeﬁ %Wg b ﬁl%qgglc Q%telﬁ@ Bs ReM TR BRI 8sonk@thkn has faster
want need fihd etc. Human Font Routi nes
aaceeadtrnev alt/' he;h tbyt thqu:GCh rgontratorhan i pprtatiay it isecriticglhat searching
[ ne hat ctlvat es the

ey A okabaelie i P iebioract e R (<5 RAF ok Bhirkf speceh may
ta&mgser whi ch deals with the relationship betmeen
the occurrence of an event and the perfornmance of a
task by the system The assignnent is for exanple an
S MBI sBEhsTESH LESRNTR: Btries&dhbRUS Ro@pt ﬁﬁzﬁh@é’sﬁbhﬂ’l(or
t he house connected to the conputer. Figure 5 is a
dau%sflbwhdﬁ apgeaxfizry QG TV ag v WeTalaed in wmf@’ tpdbgeupesat fizzy logic,

TR0 B 60 TR UG B ot s

ay; hpwbﬂitgl fdedl E@@Elﬁtﬁda}atple%@@ﬁn&rsemh ierftén] ah gymge Sortbhed in the
and anonal i es that have beenauthorﬁg 412 havef hei r

r Hbpseyakls reoopnigghby BSSYHERaAeaiRHE SPReprangs 81 SEgINCEY,

a user gate 416. In this enbodi ment the user gate

a I es text to speech conversign or overl ays out
TE@H }é’lh

L.
BlsepERduired (SR DEEAHIY COTHRATE, Pra PU GaREOH oppTeAS, | want, |

want, I need to find etc.

Human Font Routines are activated by User input, then finding the right routine that

activates the Human Font (Sheila).

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



The systeminputs a receiver systemevent date 404.
System i nputs which are unknown 422 are sent to the

waronaswssyst em f or aut hori ng of responses at BQHAU2007/000097
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Known system i nputs 426 and anonmalies that have been
aut hored 428 have their respopses retrieved and system
outputs 430 are sent to systemor datafl ow gates 432.

| Buthbied 4a0hQadk RATedpBRse? ¥§t¥i@§@(ﬁ§ndqﬂﬁx?alnl &W%LQ@II ﬁﬁar@‘ 3ént to a user
applies text-to-speech or voice overlays to the

o8eiedtl 6. Ththivempadimers thdaser gatesppliedtestdo speech aomyersion or

R e e T L e

are received at a user input 502 or a speech input

584. | nputs 502 and 504 undergo speech to text

r §BS GRS HHPUts aisael vy sieme vantdase 604 sEystm inputsauelich axe unknown
: : . : . .

12 0 0Bl SRR ATRRLD L NS RIRRCL I Ryt
k mputsePenndianomnljes thimhave bednfavthured 488 kaveaheit REp&RSEretrieved

the,identified ipput would be sent to the anonaly )
q@&%‘/.s?e@gwams i4h§a¥et5§matpéyw QSRR HBilhs piphediment
SR sgaemuskAc i T{e .

2 B L e e R o R p the output
d éhe pwipriis\ikest thesentet] to thezhumew realrtkmeowent/resporisefougnx 434,

known i nput source or a known input form an unknown

action source at 514. Known inputs that are not in the
aRiyed § shdviy @flyw bt 584 erhBodiMenSyfH EREN00L U%@ﬁn?@t@ are received
for | ooking up the know edge library. Known inputs

£ RGHSERITGHK HOUPF oRPEPNB 6 10l [aEs SHbecbEDiinds2o spocch to text

d LRe Jdent.i £ mt known .
CRLEELOE HIRSHSn D8RS OSIHE ! FB H36 A e
5thits ¢theydigent thatttheidentified ysee|lpueisTddtaidedtvattin ei®@knowledge
ugﬁno i nput Sﬁfglo are sent to the aponalies ciueue

5araryrHdO e 1l Vs potthe cassidhe HisatiBed want weuld be send te the
ngWmAYhLag. at 532. This activates the Author

Interface 540. Likewise if the input is in the anomaly
gueue the user may deal with these by activating the

DR R SRS i i S dh T e S oG igu: 510. The
| RndviterawoinfuRf508 afeedheeltudant SED AR hst the SRMBPNEEraBP®! det@hine

i ndi cator is assigned to each response sentence
sWyRiBR it ita maw (unknown) input from a known input source or a known input form

an unknown action source at 514. Known inputs that are not in the anomaly library are

sent to the system routines 516 for looking up the knowledge library.

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



Processed anonmalies are entered into the know edge
library at 546. Once the output response associ ated

wawdaonostes2 i nput is found in the know edge | i brBCHAUL®7/000097
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response is sent to human out put 550 which then go to

an APl for Human Qutputs. This may generate a nunber

of outputs, such as text- to_sg@eéh face recognition,
\r,\g‘gl%?‘{ag g&i)ﬁ) rb%llrg a%%@{%ag[gm% a rg{p%ﬁ%e S‘ﬂgafc%ﬁ]f oﬁgﬁs{e{lﬁgce segment. A
| stednicé bedtibm imtﬁcafdr@mssighe@maab iEspeOnszA2niGteie ginenigdt $44.

sent to_a hunman out put 552 which use? the APl for

Hbfpapssesh epprpalies IﬂFegW%red’ g, Higknondedgs L R5Y 85> ocess i n

nore detail using an authoring nodul e 600. The process

begi ns when the user decides to create a new library

6028ce fheiostpun esholmeassoemteal with t}satia]mtam fd@d in thfe kmnwledge library the

CERBERS 150! BRI Ao B b S EhART e Gppues

behRey @%El%@e a AGEbéd A puks, EJ& A2 ataRIspedeh, Abe recognition, robotic
exi sti n%\/ISt brary 606 may be integrated into the new
C-

| pviend, lwaﬂ,l froys end Rystams siebsitasamgbidgphanes eamgil ets.

be integrated into a new know edge |ibrary. The new

active library is ready for the addition of new

eDlafal fosin dlie 10OBifidd AP feoth DykioSvinTdeceBP2spleecisialg sant to a human
i nput data source at 610. A data itemfromthe data

s@E*Plébsﬁzswblﬁbh‘s%séh%é\?égorﬂu%@ouﬁ?ﬁ@ user then defines

at 614 a sentence segnent provided as a response when

the selected input is generated at the sel ected data

sbiguee? siRoed the @nthbring porcestin aroré detail nsing@nteihosng module 600.
e sel| ected,.data_ i

328??%e|§5 o0 S@egéﬁqm%%%es QLS eeanea%ggrtar}bﬁ(zat eﬁ?{isting libraries

| BfeQfsPatdt 804 a[feanr@('iﬁlﬁg ll‘Bfar%' b0k ahetienatifgihdtit AhP baBélected to be
incorporated into the newlibrary 608. The |ibrary can

beunpdermerdedsirathersthamh aew dibeary heing areatisl a‘\ddﬁp@nallmthe@zmtems of an

aRNarS Mo pO e TR AR RS FET) LGy gy for

eMnghak l{wiryaebecite@atedfintd lamemmld@eaﬂmyr a@as néd:Qctive library
and the remai nder of the anomal i sati on process can

odscrgpdy for theretditionrpigew eabies 24008 defini ng a new

sentence segnent, a system action may be defined as a
response. Figure 8 is a schematic tenplate showi ng the

c Ansdw ety smanfe yheeldclibg ar input datd bawgce at 610. A data item from the data

source is then selected at 612. The user then defines at 614 a sentence segment
provided as a response when the selected input is generated at the selected data source.
Positional information for the sentence segment is selected at 616. The selected data
item defined sentence segment and selected positional information are merged or linked
together at 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.

In addition or instead of defining a new sentence segment, a system action may be

defined as a response.



exanpl e the user's name is Kent and the HRE is again
referred to as Sheila. When the user logs in Kent is

W@pigHngWsns a session vari able. At 652 Sheil a PCTAE®2900097
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Kent, "Hello Kent, what can | do for you?" Kent then
provides an instruction to §hg'§l a at 654, "Check enmil
Sheila". The HRE has a set of “Start up tasks listed as
656. These are level 0 tasks in the hierarchy of the
library. These tasks forma set of expected responses

6BBurd et d Soeryisd Rmplae slioviay ele dnstilgion P e 1Gdryf Mothis
Kent i s parsed with the keywards . "check enmajl"
i gemnle fhegiserinpamens end enditier Ik ds egan rederestije @p Sheila. When the

" E%tkfgn sGOR enCREGH QIR d o sessi @?vﬁﬂlarb?es ]F:?la 'éﬁ{gre]é!e\%m _klelnt, “Hello

itiate a [ evel dri down (t eve
p&ehipwint due I"dohfer kowtTakketit thfmmmmdles iy msn‘ad:t[op tprBhsilavatl 454,

nyol ye aci the e sof t wat

i oeriog ST 1 Bt REy G St o Hora S Theseare
em%i 0 B lartﬁé m%pbrc@emn@lmrp NTRAIE tRRMorBU % bPekpRbted
the systemthe may announce how many new enails

haasporses 65/8ewhersthmly§tempe At levied Oe ridielinpys S# dkpm Kgnigs parsed with
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expected i nputs 658. Wen devising the rel evant

| i6bZary and its routines such a conceptual tenplate
assists in creating an initial set of expected inputs
and necessary responses. Figure 9 shows a process 750
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668, telephone message bank 670, internet search 672, edit routines 674 and a set of
routines about a product 676. Within the box 678 each of the routines 656, 666, 668,
670, 662, 672, 674 and 676 have a list of expected inputs 658. When devising the
relevant library and its routines such a conceptual template assists in creating an initial

set of expected 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.

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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humanr esponse node which will respond to human i nputs.
G her nodes of operation are gkso possible. In this
enbodi nent the systemis running in docunent node and
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deviewsn Eas s%ech\gggmgqtilﬁwicgas indicated at 708 in the 3™ sentence position

(the end of a sentence).

Referring to Figure 11, which shows a schematic sequence 800 of an interaction
between the user Kent and the HRE called Sheila. An 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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Sheila says at 804 "Hello Kent" at 806 Kent responds
by providing the command " cl_we?g email Sheila". A list
of expected inputs is shown at " 812. A list of |evels
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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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at 854, "did you say you wanted a bank bal ance Kent,

which account?" Kent replies gf 856, "yes". The |evel
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i pput t hat rrgans n defined as o, val

or is, e. There .
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def juRege s dWkRAOWRUher&h i n turn defines the
expected type, these ‘are: (1) bool ean: Yes/no/0 type

i nput expected; (2) text: any text that should be

perfectly tched;. (3),.key. word: any segnent to be
Pourfdl 1 n bRl s ndlo S5 ol psPRE o0 T ke ey
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the key word. Wen an input,  is received that is not
Bool(@an ilfeyriEerds app segamenhacheioand i theperipess; p5i ng t he
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mat chi ng teotledkeyegordnt s to a sub-string of an input
sentence. For an
When an input is received that is not Boolean 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
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to ny cheque account". The val ue of $1000 will be

entered in a session variableyo _use in the transfer

and for reporting of conpletion of the transfer.
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defines the human action that is required as

paraneter of the
Clicking on “level 0 — greeting” tree view of Figure 13 will open the level 0 — greeting

for editing. Any 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 aresult 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 return 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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the level O - greeting for editing. Any response

provi ded by the human (as indiygated by a response

value) will result in the systemreturning to level O
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searching that is required in nost cases and produces
aThBIcenRL ! Rtes érRbRe Aldyhenicfloded domAREpeSBCRBSEAE where a list

nupber of possibilities within the current context is
| Phgxpeefed 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
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alternative expected responses will be snmall. However

this list will also change ng each change in

contextual focus. The result 5 very accurate speech
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delhut&cesmeﬁmmemmgerrcyaccor ding to the priority rating.

The use of prioritisation can be denonstrated as

follows: Method 1 A HRE installed in a notor vehicle

' Rf8hyEes the follow ng inputs: engine oil pressure

| ow, engi ne overheating is systemevent in an
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shut the notar down, .or.issu war ni ng the.notor wl |
ST g BB ot B ek, Bt SR IrBhanl s tevels
t Beaddiony €sr oMB@Ee the driver could override the

shutdown in an energency. Method 2 The HRE has a

li brary with authored prioritization, therefore when

t C ' .
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acértmm:ﬁt@xt. Bﬂ}ﬁmtaﬁt evsars damberdb@lnwnh\mm@shanGy. be j ust

put into an event queue and reported on when in a

certain context. Inportant events can be dealt wth
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pre-processing prior to | ook-up of a match
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i nputs can be processed by applying mat hemati cal

aﬁm}tlmma,t@gh @d{oré@gwépp@rﬁgomsototth@cqg'msp@gb@g]@ﬁp@se instructions. This
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e%}@é&?ed%ed?ﬁely. Putting logic processing before response lookup could delay the

next action to be taken.

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).

If 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.
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can be recorded in an appropriate know edge library.
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or tutoring by examning the input stinmuli and the
operator's responses, and conparing these to the

r #hpoiRIesan provide over-the-shoulder, human like guidance or tutoring by examining
the input stimuli and the operator’s responses, and comparing these to the responses
recorded in the knowledge libraries. The manner of the response - whether information,
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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of the appropriate teaching know edge |ibrary. The HRE

can use various libraries forsgnalysis using stored

human response data to, depending on the associated
kTEMHRIERaY h&iA bYndee! Wil £ I%‘um&ﬂ)Bﬁeﬁ%r,y&i&ﬁ:g%sﬁgtﬁz’c%?fnstmction or
actions that are incorrect; detect erator probl ens;

s Buppesor dfgnait 4% ardependenily pf obhmas operatec ireokder totvedvrake;tasks
pr.avi Lf..anal ysis or act for the user when
o%@F%S%?M@§?%#L%283W§GS uB?BQPﬂE&EUnan responses in a

real -time pronpted instruction format offering

i ggt.ant aneou ver .t he ul de ui e an e
RO T b PR e A R B e saation
hehgre theopdritonaycoasiferd AnevO§E BF §titdhli Br Rj b MRB r&P6fiRtsBigested by
prOV|d|nghaSS|stance I nstructi on or support or It may

athe Hixge pho eiestam yecerdsor puthars this@entsst of sinorlijend negponses into the
u ]:éﬁﬂ Y woul d ot herwi se require a human
O%gfgérg#& eﬁﬁ%e\é‘l?l%r% “in concert with a skilled

operator the HRE |l earns fromevery situati on where the
0 Nt ers fostinmuli. or rejgcts :
¢ Rt B sRRaR 40 S B ENh oS Rt LB BlPoa i
onecassahoprs-cniptivelyemidegikenf stinuli and responses into

t he appropriate know edge |ibrary. Where the systemis
in an instructional node the correct response is shown

apidehmBRGASS Mole Ry Gerh TpLALY Sl dYaHBHSE Reord®d in ﬂ%eélt language.

docunent ati on node” system events and acti ons can
recorded in fluent | anguage. The HRE can provi de "what

if. . .oknow edge, scenar,j.os jch provide.help if it ...
RHRE B B SR P EE S iiHeE deftanion Pi<hapBvidh b if it deects a
r 8@dblent. The¥pdits cbbiRtinRANEe REERaBUb ckaiite tHad BaiVisef Bubiito the

a qualified instructor. For exanmple, if a HRE is

i stea brea aualifiad ingiruspirafier emnpledbe VRE isipsialieddn an aeroplane and
hei | ow, . [ an intervention ul
RN R TR Sl SRR 8B o
i fisthdmediserafdisastedRE can be used in Device | ndependent
Intelligence (D)
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.



applications, where each will function independently.
For exanple a massive traffic sinmulation could be
wa@ehvreyms2 wher e each driver is represented by BCHRE2007/000097
i nstance. Another exanple is in mlitary sinmulations,
where a | arge nunber of mlitapy _units can be
sinmul ated, with each unit being a HRE. HRE
P ®ARA '@ltlbﬁé A% GRRtibes & WAl 8 o@Vl@ﬁs fohep AFBH didd it ﬁ’eld of the
dat abase or could be in a stand al one. ternative
c EWeREen gay hpmade in e neseridnegntiop Withouadérestingliod tlhfesmrlt of the
u§$% %Qpre a HRE user can be presented with a
ditferent personality based upon the credentials
suppl i ed. Modi fications and vari ati ons as woul d be
obvious to a person skilled in the field of the
i nvention may be nmade to the present invention wthout
departing fromthe spirit of the invention.CLAl M5 1.
A nmet hod of emul ati ng human-1i ke responses conpri sing:
storing a library conprising 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 output
instructions associated with each stinulus, each
out put instruction for producing a human-1i ke response
to the associated stimnulus; receiving a stimulus;
| ooki ng up output instructions in each data structure
that are associated with the received stinul us;
outputting one or nore responses to the received
stimulus according to the found out put instructions.
2. Anmethod as clainmed in claim11, wherein the nethod
conprises receiving a plurality of stinmuli, |ooking up
output instructions in each data structure that are
associated with the received stinuli, conbining the
out put instructions found, and outputting the conbi ned
responses to the received stimuli. 3. A nethod as
clainmed in claiml1l or 2, wherein the output
i nstructions produce



the response in the formof one or nore of the
follow ng: | anguage, an ani mated graphical display,
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method as clained in claim3, wherein where the
responses are |anguage, they age_in the formof one or
nore sentences constructed of one or nore sentence
segEaMSs, wherein each sentence segnment conveys a
coherent meani ngful piece of information. 5. A nethod
as claimed in claim4, wherein sentence segnents are

N
conet r ooaedet Ay FE AR AT IS REP SRR R ot ovant

msanl netoring & éibpoNsempAsihy enﬁSﬁmeteadlﬁ’éreﬁt subictfafier dita structures,
thod as clained in claimb5, wherein the sentence

38 ASTRCRITH CRTRPTISRg P &Fied Stimuyliaplated fo thssubispemetgsef the data
oftrii Qs

PETURYEAR B! btk SRR BRI S B, oo
an;straﬁmndbr plodiiciBg 4 huma;liketrespense todind &ncdatsé gimnlus;

are associ ated.with a sentence position category,
whi ch [HEEREERHEEe within a conpl ete sentence the

sent enGRkERAFRIUpult %s@‘%ﬁ@)ﬂst 18 @adi0dRLsthREAE Btht aft asbbciated with the
method as clained in claim7, wherein the sentence

p@PkVP@)ﬁUféla]ﬂlégor ies are begl nning, mddle and end. 9.
nmet h
s ent englgtpgtzla gre ﬂ% 5‘191%0} reg%osng Sc‘ioaﬁ eﬁc%vggﬂ SetHB?lé‘S fEeordipg fo the

sﬁnmelme)upﬁsirﬁdtmns_cat egory. 10. A nethod as clainmed in
one of clainse 7 to 9, wherein sentences are

constructed fromthe associated sentence segnents

agcor diAngeth&d Em‘ﬁﬁneﬂeﬁl |afih S WHRGA] I g'?né%cE(Pc %@:ﬁ%es receiving a
sentence according to e associ at ed sentence posit
cplueajivy 9f sy drdkes upldutpm inetriutidnam eatlaiae dtrum’tumr’thataa‘re
cl ai ns t. 0, wherejin gach .out put |nstruct|on
el st teoliel St Rl SRt SR iR Boa uad, and
Ch@b e e Qndiedd ebRIngSs 14 tﬁ@re@éved"ﬁﬁﬁﬁi n each out put
instruction is associated with a script ed sent ence.

13. A nethod as clainmed in one of clains 1 to 12,

\Mjwer el R rgéﬁgd quélglﬂqted i 3EHt roij V\}h%rein 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 signals.

4, A method as claimed in claim 3, wherein where the responses are language, they
are in the form of one or more sentences constructed of one or more sentence segments,

wherein each sentence segment conveys a coherent meaningful piece of information.

5. A method as claimed in claim 4, wherein sentence segments are several words
long, each sentence segment is constructed of one or more words that have a relevant

meaning in response to the associated stimulus.
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associated with a priority rating, the output device
delivers the output in an order according to the

wW@eo0a081t6y2 rati ng. 14. A nethod as cl ai nmed i n oPeT/aii2007/000097

claims 1 to 13, wherein each data structure is
arranged in a plurality of leyels, where alternative
contextually related stinuli are grouped in the sane

l&vel . Amethodmidigitheds$n Claph SEWhémirCthakéhtdifee s¥iBERE fre human
matching is initially limted to |ooking wthin a

| BYRITCRN e ol e s B vRA i TESHOBC Hakh hymEnowsteakerifthe human
0RE:; 04 &Q@negul@gt%?{ﬁg stinmuli and will only search

outside th evel if a match is not found. 16. A

nmet hod as clainmed in claim15, wherein the previous

l.evel wthjn which a,.match f.ound i s recorded which

it b aeelbiARRed s o S ROCR SrPRRER EnEatAgmonts are
| f¥&iated WithA BRERQD ARk tﬁlﬁg_ﬁ& Wwhid ikt S whiR&LiBliR a complete
the previous level wWthin wihich a match was found is
resoisnercthewpbiteneeispgmenitieperntidechiddie loediecch for a match

within the next |evel down relative to the previous

level. 18. A nethod as clained in claim15, wherein in

the evAamietod@totdimed imehinh GUWHerdint the BertdiRe F)Uﬁifi@lﬁlbategories are
| evel , searcchi ng wi Il proceed to parallel l[evels and
£

thsgHine. tHAdegRd enk | evel s of the data structure. 19.

A nmethod as clainmed in claim15, wherein the |evels

for each data structure may be hierarchically

ar.r ang@dnet®@l asAlammed adelasn Gloai8metlerem ccicatanmcd Sgnvdne maiy e

searchi ng.for tches will progress through the
Fisateed ith o iah R shermse Togind S8 et hod as

clainmed in one of clains 15 to 20, wherein a history
of matches is recorded, such that in the event that a
nt ch Agneilend dselainped in end efvaddimsanid % Wersin sentencérgire eonstructed

ich level to search next .he, history .of tches.
o bR s R R B ord el Bl BBAGG it cocn
neehieack asorligd WaHe h8osiARd @éntehcdi piBitibn cBtegdry/caRgbaEd)
stimuli is in the form of

11. A method as claimed in one of claims 4 to 10, wherein each output instruction is

associated with one sentence segment.

12. A method as claimed in one of claims 4 to 11, wherein each output instruction is

associated with a scripted sentence.

13. A method as claimed in one of claims 1 to 12, wherein each output instruction is
associated with a priority rating, the output device delivers the output in an order

according to the priority rating.

14. A method as claimed in one of claims 1 to 13, wherein each data structure is
arranged in a plurality of levels, where alternative contextually related stimuli are

grouped in the same level.



human generated stinmuli, environnmental stinuli, or
machi ne generated stinmuli. 23. A nethod as clained in

wor®708768t ains 1 to 21, wherein the human genePEr/at2007/000097
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stimuli is speech.24. A nethod as clained in one of
claims 4 to 12, wherein alterngtive sentence segnents
having different form but having the sane neeting are

st8r ed Al iethd@ af aladndd nWSdiky €1, @ﬂl@ré{\’{‘ﬁﬁtcﬂlr%% ahig l%ﬁed to

one of the alternatives is chosen in a random
f droking yithin adsvel af thetdatacstaistued &irmestiniutusomacling ohaofrﬁle Teceived

ot ot S PO BBkt P Rl bl s 1

recorded and a taught response in the data structure.

2 d as clained in claim?25, wherein the
2@ pon gm?@“’fi ahgRmashinglaitnen Whgrept Beipgeigns level within which a

I t
agﬁgdh;&fv‘%s; f%ﬁl?(}] fsggced?gw iR gnl{lt{t@% {h%iggp ecPé’IgI‘na @ﬁﬂ@% . ﬁ}%{l the same
ofevethe data structure pernits alternative stinmuli

havi ng the sane neaning to be commonly associated with
a set of response instructions. 28. A nethod as

chai med hethed8s Shintddah Fid3 st thgl%m %%F&JI&SW wifhéh which a

new stinmulus is added to the data structure a | eve
winetshrvasfeurd isiregosdsd whichinitietas the neniseneb doehatcBSvithin the next

nﬁwlodjowfi'?re?%tﬁe%ﬁ)e none.,of ,.claine 1 to 28, wherein

nput I -arée rew?lg’clg‘éged prior to look-up of a
match. 30. A rrethod as clainmed in one of clains 1 to

22 rein input, stinmuli are gost processed after the
Sk- UZ\ 1gethgd anelaimeddn clasmpsy wherehsinghes veatia matad ignai found

29:it@in 80 cuﬁP%]‘ﬁ rl(?v'gy SEJ}FhIHé &fb?dc@gd tonﬁ/a%l}/e? isev?ﬁ %ln%f #]}%:gltup through

mat hemat i ca oper ati‘ons

stherenlels of3Be d#anetdiod. as cl ainmed in one of clains 1 to
31, wherein matched stinuli are processed by applying
mat henati cal and/or |ogical operations to the

coy.r eSPapsthb@ad GERRASE cials sy
claimed in one of clains 1 tso%é&nithhg%evleﬁ f?ﬁéﬁﬁq‘gﬁ%ﬁucmre may

conbierasehdcally arranged.

20. A method as claimed in claim 19, wherein searching for matches will progress

through the hierarchy is a match is not found.

21. A method as claimed in one of claims 15 to 20, wherein a history of matches is
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.

22. A method as claimed in one of claims 1 to 21, wherein stimuli is in the form of

human generated stimuli, environmental stimuli, or machine generated stimuli.

23. A method as claimed in one of claims 1 to 21, wherein the human generated

stimuli is speech.



sel ected data structures such that the human-1ike
responses produced reflect a personality, in that the
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woul d make. 34. A nethod as clainmed in one of clains 1
to 33, wherein the library conprises selected response
instructions that are instructional to a hunan
observer. 35. A nethod as clained in one of clains 1

to 34, wherein the library conprises selected response
i A4t r uéy methed phalpiagdeincon of claimed ta b2,ddwwie attersetvit sntence

r . i_nput Lmuli,. 36. A nethod . as,.

g R Ml A f R b T bt s it Al g iy dota

C uuting@nd Seea @ttsch 6SNEGR JIffisd AlkehdtResissheentil@traddd®n manner
hyman- | i ke responses encourage a discourse with a

uﬁ@ﬁmq§¢. A nmethod as clainmed in one of clains 1 to

36, wherein the human-1i ke response is self contained

meani ngful in its own right. 38. A human-1like response

el at dr methoprs slaimgd ia onk bf alnimst ar 24 wirerdin sthen ageatch to the

device, the lihrary conprising one or nore djfferent

sﬂmuﬁ% myL {5 gt ?Qfé‘flén ﬁtﬂ% %Ewgl,re A vesiknplug Isgeqayded and a taught
CARPSNsE i thedagLitrRfurst i nul i rel ated to the subject

matter of the data structure and one or nore output

i nstructions associated with each of the stinmuli, each
oyE put i r ' for produci hupan- | i ke .response

88 Phe AHBEHE A WA PR P P b 8 i BRRRIS a human by
I pe@iding thstidthonk ifor prodiRake e rébpwhsee for | ooki ng up

output instructions in each data structure that are
associated with each received stimulus; an out put

dgyi _CeAf dl‘ﬂéthg@ 5% Mﬁﬁﬁéa% gﬂ@ of Elaﬂi?%?tcf 569, W{%?e%’? t}{eq& Bf the data
received stinuli according to the out'put 1 nstructions

f stouvdurb petrhigs dlzalativp siiauli hevid§ thefsan@nmernéig tortel cermmmireyl
met had ) onstrﬁction of human-1li ke sentences in

f
r BSBYRLE WIB! B3Pt ChIFTPOTSE ABTIHEHO:!

28. A method as claimed in one of claims 25 to 27, wherein when the new stimulus

is added to the data structure a level within the hierarchy is allocated and recorded.

29. A method as claimed in one of claims 1 to 28, wherein input stimuli are pre-

processed prior to look-up of a match.

30. A method as claimed in one of claims 1 to 29, wherein input stimuli are post-

processed after the look-up of a match.

31. A method as claimed in claim 29 or 30, wherein the processing involves

applying mathematical and/or logical operations to the input stimuli.

32, A method as claimed in one of claims 1 to 31, wherein matched stimuli are
processed by applying mathematical and/or logical operations to the corresponding

response instructions.



providing a plurality of sentence segnents, each
sentence segnment havi ng sentence position infornmation
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meani ngf ul group of words; selecting a plurality of
the sentence segnents accordi Rg t.o an input;
assenbling the sentence segnents into a sentence
according to the sentence position infornmation
associ ated with each of the selected sentence

ségmentsmediad apeleiadiinmge vhelaiss &b dvhsesin ehedébray@omprises
ereln the ent.enge . i s

TEABSE 880 Ao A Bl JOEE ST AR

c peusnmeﬁﬁy on tlﬁ@the\ldﬁﬁfaﬁ#lfkehb@oﬁmta@@ﬂ@s@%ichltlﬁtﬂpersonahty would

i nformati on designates the sentence segnent as being

at"@fe of: the beginning, mddl e or end of the

sentence. 42. A nmethod as clainmed in one of clains 39

to 41, responses are step-by-step human devi sed

| At r uét nethed peclaintedriaont of claiact tm@ﬁ twchezeis et ldmarg\weniprises

43. A e earchin r.a hierarchically
| SGer feshorfe RIS oS R 88 il itontlta R MAmGhabSeue i 1 h
StInU|I information such that simlar stinuli are

associated together in the sane hierarchical |evel and

dP?f er énmelhed puslpimpddn gue of Flainew! tmifetvﬁ@relm thedéfray enmprises

h | S 0

DAEALEI R e TR Sk Py g e by v
natpots stighuliesponse to an input stimuli within the | evel

of the hierarchy with the sane response as the

previous stimuli; and in the event that a matching

I 600NAemEHod N clgl%é'dqn PR BP Bl fgks Lﬁf 35 vm@}e‘hlf' Hﬁqy ﬁglgomprises

stimuli el sewhere in the hierarc
chdeatediresponsé mistruetRns whar thiatthe heman—duﬂ(e lnespsnsteh encourage a discourse
contguct ed sideways within the hierarchy, wherein in
ft that a match is not found the search is
onducted sequentially upward through the hierarchy.

37. A method as claimed in one of claims 1 to 36, wherein the human-like response

is self contained meaningful in its own right.

38. 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 human-like response to
the associated stimulus;

an input device for receiving stimuli;

a look-up device for looking up output instructions in each data structure that
are associated with each received stimulus;

an output device for delivering one or more responses to the received stimuli

according to the output instructions found by the look-up device.



45. A nethod of conputerised speech recognition
conprising: providing a hierarchically stored set of
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searching for an expected text input that matches the
speech input within a |evel _ofothe hierarchy that is
the sane as a previous matched input; and in the event

t B2t  aAnmihgiiargmpRxientedntiéthdd oNeinstrodtivg F@amehilikg sk@ences in
a_mat chi n%ét ext i nput elsewhere in the hierarchy. 46.

ATSTRYTSE (0 SR INPPLGORRYISING: c| ai m 45, wherein sinilar

expect :
SAneCPRovidi o bR of il SEH AL HANERARL. cdlnlelPhaving
cbeaitencd gosiapreinddrmatine aswaratdd theretvitkand beidg atseld contained and
Si dewaé/ wi t hi hi erarchy, wherein in the event

t Waf™4 ﬁ)ﬁgrgﬁpogw%cf >found the search is conduct ed
sequengdlé@tiny aphwal® Jrihosakntd @ag‘me%fsaercemmg“t% an/i\libut

apparatus for performng one or nore of the above
rret hodassemsbiing e ﬁgﬂt@nqmamelﬁt@ nntperserdpmnemgccardm totthet de@tence

R e G e AR I S

corrprl sutpgiting derddednsled sdrdénceausi ng a conputing device
to performone or nore of the above nethods as cl ai ned
in one of clains 1 to 37 and 39 to 47. 50. A conputer

r gad abJA%ectf‘l@d' é?s%?alm% 1H 1SRRI bfikAS fe SOTRIE ¢ olpAHs W or

as claimin claim4
speech.

41. A method as claimed in claim 39 or 40, wherein the sentence position
information designates the sentence segment as being at one of: the beginning, middle

or end of the sentence.

42. A method as claimed in one of claims 39 to 41, responses are step-by-step

human devised instructions to a human for reacting to a system event input.

43. 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;

searching for a matching response to an input stimuli within the level of the
hierarchy with the same response as the previous stimuli; and

in the event that a matching response is not found searching for a matching input

stimuli elsewhere in the hierarchy.
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44, A method as claimed in claim 43, 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.

45. A method of computerised speech recognition comprising:

providing a hierarchically stored set of expected text inputs;

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

in the event that a matching text input is not found searching for a matching text

input elsewhere in the hierarchy.

46. A method as claimed in claim 45, wherein similar expected text inputs are

associated together in the same hierarchical level.

47, A method as claimed in claim 46, 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.

48.  An apparatus for performing one or more of the above methods comprising a
means for performing each of the steps of the respective methods as claimed in one of

claims 1 to 37 and 39 to 47.

49. A computer program comprising instructions for causing a computing device to
perform one or more of the above methods as claimed in one of claims 1 to 37 and 39 to
47.

50. A computer readable storage medium comprising a computer program as claim

in claim 49.



