WO 2007/ 087682PCT/ A112007/ 000097 HUMAN- LI KE RESPONSE EMJULATOR Field of the
I nvention 5The present invention relates to the field of conputerised
control awo0émosnar- nachi ne interface, in particul ar thecpraareotiooocdventi on
relates to the field of human-1li ke response enul ation and digital data and
process managenent. Background 10 Achi eving a conputer inplenented
human-1|i ke response is a difficult challenge in the field of conputing.

Expert systens have energ ] i t data streans and
provi de responses by se|egﬁpﬁgﬁkkﬁﬁﬁﬁ§§§§%ﬁ§8§ﬁﬁgin %#Q@g_ However these
systens nust be individually programmed for the specific task for which
they are 15intended. It js not possible to anticipate every input

conbi nati on fﬁﬂé&&&ﬁﬂﬁ&ﬁl‘—’@gramﬁ ng process. Addition of further input
alternatives and correspondi ng responses generally requires further
progranm ng of the expert system Furthernore knowl edge contained within
20t he exper tTleystent insergmnacihatdsyo tel ieldoLassputdreset contha apd dlgg @memreraching i s

usual Iy not .easy to easil xtract .this kn e in ormat,.which is

nocess) bl e IR HEL R PUNe P ivertion FHeS HBe S on DR Tt o
provide a hufBNaddd@d'BSPORSE B0 middbmehd fers from 250t her systens.
Summary of the Present Tnvention In an aspect of the invention there

is provided a nethod of enul ating human-1i ke 30responses conpri si ng:
storing a Iiﬁ&:rx)% nprising one or nore different subject matter data
structures, a structure conprising a set of stinuli related to the
subj ect 1gatter of the data

Achieving a computer implemented human-like response is a difficult challenge in the
field of computing. Expert systems have emerged that are able to examine input data
streams and provide responses by selecting from possible alternatives. However these
systems must be individually programmed for the specific task for which they are

15  intended.

It is not possible to anticipate every input combination during the programming process.
Addition of further input alternatives and corresponding responses generally requires
further programming of the expert system. Furthermore knowledge contained within

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

reader.

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

25  other systems.

Summary of the Present Invention

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

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



WO 2007/ 087682PCT/ A1J2007/ 000097 structure and one or nore output

i nstructions associated with each stinulus, each output instruction for
pr oduci ngwve 2nemm&neski ke response to the associ at ed sti nulPaIAewaioniong a
stinul us; | ooki ng up out put instructions in each data structure
that are associated with the 5received stinul us; out putting one or
nor e responses to the recel ved sti mul us 2accordl ng to the found out put

instructions t he nventlo

receiving a tﬁlfcﬁ?rglai“flﬁn%f)r mﬂ;f %L{t]i)%ﬁtmcb%%ﬁﬁsﬁ%m %E{}Pé%gn@r uicE1 élf)ﬁlgp?tn
each data sidsuGétdrefor briduding a&x%ﬁ@ﬁllﬁcfe&éspdhwltotthl@asfseaeﬂe& etimatuisyrul i,

conbi ning the output instructions found, and outputting the conbined
responses to ther%@b@my@§H§WPﬁull I n one enbodi nent output instructions
produce the r esp? <?n \83 {tm ﬁgnsﬁ'ﬁ%aa{ date Et?uc%é@ftha{t e d90disa Qﬁ’th the

| anguage, an anlna e gra |ca d pl ay, Vol ce acteristics, and/or
control §|gﬂ&bﬁed§hﬁmam;nated gr aphi cal display nay be an ani mated face. In

an enbodi mrent where the responses are Ia % ?%1 gre in th E}grmof one
or nore sentence@u@é}ﬁg{gr%&toéamb? reéﬁ‘énSS?to ?ée §’é(ﬁ Siiroplus agepsdip
sentence segikRlo MVYS¥SoR. coherent neani ngful piece of |nfornat|on.

Typically sentence segments are several words |ong. Each sentence segnent
is constructed of one or m)re words that have a rel evant rreani ng in

response to.the a C|a stlnu S ence s

aut hor ed an&’%’?%mﬁ? LFWQ h%“}v%téorbtfhef%eglb (ﬁcsoglﬁrﬁﬁ §9i rgaanp la%ﬁltﬁwr:gke i f
the humgi regRuMERokNG ubdRtHut Sistrittidas in 8&h|d3taadﬂruefﬁﬁ@ﬂiaﬂmtas§ﬁmmﬁh the
segnents are associ at ed with a sentence position category, which i at es

where wi-t hi mecan@dmpmﬂlec@@mn@ﬁé@ @tﬁ@u@eﬁﬂ@ﬁe@ foupdeand OUPUHEE f%‘gtns be

| ocated. In_on ntence position categories are beginning,
m ddl e and é?\sggn% %[ g%%?avegggrr@ﬁt may be associated with nore than one
sentence position 30category. WD 2007/087682PCT/ A1J2007/ 000097
In one embodiment output instructions produce the response in the form of one or more
15  of the following: language, an animated graphical display, voice characteristics, and/or

control signals. The animated graphical display may be an animated face.

In an embodiment where the responses are language, they are in the form of one or
more sentences constructed of one or more sentence segments. Each sentence segment
20  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.
25
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

30 category.



Sentences are constructed fromthe associ ated sentence segnents found
according to their permtted location with each sentence according to the
associ at edoxeommsnese positi on cat egory/ categories. 51 n arceEmidi7voeony7each
out put instruction is associated with one sentence segnent. Alternatively
each output instruction is associated with a scripted sentence. In an
enbodi nent each output instruction is associated with a priority rating,

t he out put device delivers. t oKt i r i ] riority
acing. 30 PREHEs SsplRE Rl Ebal el RuPRE 25GH BB AR P O Y
of levels, whanRmltanfatiby viteatiexdntaict vicdordiag esltistassvelatedasentegeouped in
the sanme | evel. Preferably the | ook-up device is configured to initially
limit | ooki Resitipn pateRosy/PEGEITiess the data structure for a stinulus matching
one of the received stinuli and will only search outside the 15l evel if a
match is not found. The | ook-up device records the previous level within
whi ch a gt bhameabbditient eaokl oiipiit instresionie assesibted edthodnefsentencerf@g@iniai t hi n
the sane level. Alternatively or an additign, the | ook-up_ device records
the previ oué?ﬁew‘é‘i"el\x/ie?ﬂ] thilﬁﬁru&tl%fsﬁs‘\’/%ﬁeq H&H& sgipief ﬁ%{t‘?r&f‘ es the next
search for a match within the next |level down relative to the previous
level. In the event that the | ookup device fails to find a 20match within

t he current In eveinbodisgnicdaich guigtt inspvesivads assecipted atithed prierity rafings ther vt up

t hrough the | evels.of the data structure.,  The r each data
structure n’&%‘”ﬁ%d%f"&satﬁlg ﬂPte?g{IInfné) aeér?g%cgql@etg?l%ﬁ#rgo\gfﬂ’ gart{n atches wil |
progresgpt hrough the hierarchy is a match is not found. Each hierarchical
25| evel may have a plurality of parallel branches,. Q&Qiﬁﬁ){)}’r o% mat ches may
be recor ded Isoehembediment qap deig SHUCHNFAS agapgeddn ajpLur ﬁi/f’}” % level,
and there i 0] [ .1 : hi mat ches
s used to AGBEER iRyl el SR REAPEIAL tad KEAEREEBl e

previ ous st ileak-ip d&vid0i obifimnattolininatlp éinfitookiag stithim b leval of thatlatestrector. WO
2007/ 087682PCT/ A1J2007/ 000097 Stirmuli .may be.in the formof h n,gener at ed
stinmuli, eniPraHHBHESMaRmHANE O g}erﬁ%ﬁfﬁqfﬁ%l h@}dta‘f@um& PYAEH Qutéglﬁeét uman

gener at £4 Stléxfém)ﬁ a fTRYh héhot RREIEN ThENSOIE RS BSHcaebbrdl Y fradibits leeelamiigr t ed to
text. In one enbodiment alternative text stimuli havi naét he sane meani ng
are recor dedvliich & hetdhiasspimbarat inithitessbereext acaseh i@ mreiGiewithia the pame
level. Alternatively or an addition, the look-up device records the previous level within
which a match was found and initiates the next search for a match within the next level
down relative to the previous level. In the event that the lookup device fails to find a
20  match within the current level, searching will proceed to parallel levels and then 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

25  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

30 influence how the future stimuli are interpreted.



5associ ated response(s). In one enbodi nent alternative sentence segnents
havi ng different form but having the sane neeting are stored in the data
struct ur evardovisess2a mat ch occurs one of the alternativesTiaueiTowen7in a
random manner for output. In a preferred enbodi nent when a match to the
input stinuli is not found in the data sfructure the new input stimuli is
recorded and a taught response in the data structure. Typically the

response 19 sihaPkc & GUE, BhBLALARISSAALELRATA0N sBradui ng Lhe

response. AI tern e response T nstructi ons - ar rom a data
repository. nEérchfnergabéryted Isﬁmmthélbihnmlaugemmyte&betlmqhm@cbetspemh &hie speeact

stinmul us, h re |catesthe|nfo mati o record ainst th Xi.sting
sti mul us andVl ]Ié( l@scolﬂf’e%dttﬁt?’ﬁe Theky LRbodimgat 3 Tr‘i“iaf%Ee ety fg aving

structure, 2 ﬁné%@gmrgdare?woraéaqnw l'iBrQrflesteH?heda%hﬁ eldl léﬁ&l HER HBYarRET M t
alternative stinmuli having the sanme neaning to be commonly associated with

a set of 5r espoasied mstonsg(s). ons. In an enbodi ment when the new stinmulus is
added to the data structure a level within the hierarchy is allocated and
recorded. When the new stinmulus is added to the data 25structure other

i nf or mat i on [h sn@&mPEditcfbalWidtiv RenterideFogientt Ra¥ing dd8drént Fori/bitainglthe a
further enbodi nent input stimuli are pre-processed prior to |ook-up of a

mat ch. | n orememsengemststarpdinhe dpfe stragiyrerand; whes e\ﬂ@@tcaﬁswr PIRf %fiatb%enatr cal
d/or |
g(r)lo7%87gg|2%%P%%éf%%g%ggaﬁ%ﬁagﬂnmﬁe?d IE’dtdner enbodi ment i nput stimnuli

are posteprocessed after |ook-up of a match. In one enbodi ment the

post - proceSS| ng inv pp g mat hemati cal and/or. | ogi cal, operations to
the i nput stip Aprst errgl@ %fﬁméﬁ%ﬁg?%%‘t ﬁé? thedppyst ?lils 8?%%0 ‘{)E‘etgggﬁfaby

appl yi ng mathermtd tﬁ@he@ Lﬁ’rstulngﬁ'lé:l%lsor‘ag@ﬁﬁé b RShi RsidiSe GOME 88RARGLDE.

response instructions. one enbodi nent this may negate the output of the
response. | Mypivellg ﬂtmdsmmad: istthight imy hpmad lbw@rawdmgenstmqpms fot prodicing ther

mat chi ng. 10l n an epbodi nent the |ibr.ar 0 cte data sfructures
such that ¢ REPRTar ATHE ehehoreattRotistet e PRutd RSB RAPON T that
the humag-1i ke responses are those

Preferably the new stimulus may be equated to an existing stimulus, which replicates

the information recorded against the existing stimulus and associates it with the new

stimulus in the same data structure.

20  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

25  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.

30



whi ch the personality would nake. This is opposed to other possible
human-1| i ke responses that another personality would make. 15In an

enbodi mrenwotbh@r/dsrdseary conpri ses sel ect ed response i nst POTAWNE/WbM@Y ar e
instructional to a human observer. In an enbodinent the library conprises
sel ected response instructions that are constructed to docunent events
reflected by the inputs stimuli. 20 In anh enbodiment the library conprises
selected re i r i -4 g encour age
" scour se T dieich Dbl b HERIL AR pol koA e B T e o
sel f cont ai nead - cmbadintgt tHe post-prosessing il veghbplying maheineticahspdot logicat he
invention there is a human-1|j ke, response emul ator conprising: a library
stored on a°8¢@HAEEH %FE@F“FWngibrary conprising one or nore different 30
subject matter data structures, each data structure conprising a set of
stimuli related to the subject matter of the data structure and one or nore
out put i Bst fuen embediasmbuiatehed stivhulh argrdcessed: yeappl yingimathematibal and/iout

i nstruction,far .producin hunman- | i. ke response to . .

2007/ 08768 2MEAPRSBHIFOB BT REONdE P RgTR ‘%Sﬁﬁ“%?’l?\s/\% ghe PRpeAimgahise £ or
recei ving stphdjuldgate the outpat dfARKredforideV iréhef @fibd dd@kihtiBis WihyQitb@ide another
instructions in each data structure that are associated with each received
stinul us; S5arpuwgtiputusdesmelehingr del i vering one or nmore responses to the
received stimuli according to the output instructions found by the | ook-up
devi ce. Anot her aspect of the invention provides a conmputer inplenented

met hod 06 cdanahemdbiiomenotheliibragp-cbinkessanleered elata strucesgacnslethadthamhumaput

conprising: 10 providing a plurality of. sentence segnents, each sentence
segnent havih_rlfﬁ ISPRDES é’é"‘g‘_ﬁg‘i‘ teflsef 3 W%%“ﬁfﬁyb Hhﬁ%%é% @P?g’gjj&? REPERict ﬁrea{[H%Isebei ng
a sel f cont gjfigdRM-JIRAMY WHutl mIkL UPhi®is WPOSES to other possible human-like

responses that another personality would make.

15  In an embodiment the library comprises selected response instructions that are

instructional to a human observer.

In an embodiment the library comprises selected response instructions that are

constructed to document events reflected by the inputs stimuli.

20
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
25  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
30  subject matter data structures, each data structure comprising a set of stimuli related to
the subject matter of the data structure and one or more output instructions associated

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



selecting a plurality of the sentence segnents according to an input;
assenbl ing the sentence segnents into a sentence according to the sentence
15posi ti omoi2nd7nsmaski on associ ated with each of the sel eeCedrerTiomse
segnents; and outputting the assenbl ed sentence. In one enbodi ment the
sentence is output as text. In one enbodinent the sentence is output as
speech. 20 In one enbodi nent the sentence position information designates

t he sent encehsegbBmed 38¢mbRisNg 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, respadnpuidryice &5 reeeiving sémbbdi nent responses are step-by-step

devi sed i ] f ti. t t t i t.
I'nanot her - aspect: BCPRECTRY SideobiRE b Bl LEGHasHo e U Evg o &

hi er ar chi caldryassbeinted whthreadh tdckivet s8page i nformation associated with
stimuli information such that 30simlar stinuli are associated together in
the same>hi er ar cFROHPUE dodfe By delyerngaagior starpigsponsestobs sxseed diimolet her

in deferent Jj LGh %%# ST Malch el ge] a designation of the
previ ous stfﬁgﬁ??%qggﬁ25@@?3§#%§5 g&%@%ﬁ?ﬂ@@%ﬁég&ngh searching for a
mat chi ng response to an input stinuli within the |evel of the hierarchy
with the sa response ﬁﬁ?the ﬁrevi ous stimulij;. a in the event that

, . and
a mat chi ng ShGEPCE O IBE MYSHTeR BIoXiden A sgmpRiet Hnﬂﬁ‘fnéwieﬁ@“qth%ﬂf stinmuli

el sewher e i ohéiichbebakahn-1iRe $dhtHREs ﬁ%@%é@ﬂ&tanﬁ@%t%ﬂuﬁﬁ@iﬁ s then
conducted sideways within the hierarchy. 'In the event that match is not

found the sear ch brevidissemtwrelitysd gaetandeascpyentpwarkl setierwa gberhére haviegar chy.
gglrrguflg(r)} Qggexzt%]gc%ﬁgsﬁ%n tilpf%rniqﬁ\lloef‘lnatsisgcrfatg ﬁlré?ewi'iﬁn a%rd%\égndgeéj self crz)%ttarxlr?e% a%fd
meaningful group of words;
selecting a plurality of the sentence segments according to an input;
assembling the sentence segments into a sentence according to the sentence
15 position information associated with each of the selected sentence segments; and

outputting the assembled sentence.

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

20
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.

25  Inone 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

30  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;



recognition conprising: providing a hierarchically stored set of expected
inputs in text form receiving speech input; searching for an
expect ed wexnovospise t hat nat ches the speech i nput withi rC/ARvEl00d®Bof t he
hierarchy that is the sane as a previous matched input; and in the event
that a matching text input is not found_searching for a matching text input
el sewhere in the hierarchy. I n ore ’erfbodi ment simil ar expected text

i nputs are associ ated together.in the sane 20hi erarchi.cal I pect ed
text inputs are Wf%gg? é’ﬂ}“gaﬁeépoéﬁ% S TR %?lnllué’l glttﬁeﬁ%.th% 1%¥§ndef tlEé(n‘oodi ment
the search pigratdnvERnEUahe espbiiewaYise peldunstiigliingr archy. In the event
that a match is not found the search is conducted sequentially

war d
t hrough t he hi ermrtbhigvenpthat a/mratohingyrepronee il &uwd S@%%lééé@rqmaﬁcﬁglgslﬁ%@ch

i nput is not.sufficientl one of the text inputs under
consi der ati%t}{r.“&11 els?‘ﬁheéénl&a/ttg%é%?ﬁglﬁ}pt he invention there is an apparatus for

performsng one or nore of the 30above nethods conprising a neans for
perform ng each of the steps of .the respectjve nethods.

2007/ 08768 2PCHeRIIRIIRsH B0 RCh S gﬁ@_Cﬁ%@@&d Sé‘fe“falé(_é Wlﬁg‘%%i\ﬁé)o‘?’iarf%r@ g 4
conputer proaalaface ma;dhfilk,]ﬂ& folied {hu(‘skéxeg% Jo‘aau&léw%qﬂemﬁalmww fhgowk@mhee to

performone or nore o e above net hods. n anot her aspect of the

i nvention thierachys a conputer readabl e storage medi um 5conprising a

conput er program as defined above. Brief Description of the Drawings In
order to provide a better understanding of the present invention preferred

10  In another aspect of the invention there is provided a method of computerised speech
recognition comprising:
providing a hierarchically stored set of expected inputs in text form;
receiving speech input;
searching for an expected text input that matches the speech input within a level
15  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.

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

20 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.

25

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
30 above methods comprising a means for performing each of the steps of the respective

methods.



10enbodi mrents will now be described, by way of exanple only, with reference
to the acconpanying drawings, in which: Figure I is a block diagramof an
enbodi mrenwoabo7zashasaan- | i ke response ernul at or accordi ng tPoTARI@EV®e®Nt
invention; 15 Figure 2 is an architectural block diagram of an enbodi nent
of human-1i ke response enul ator accor di_ng to the present invention;

Figure 3 is a function bl ock diagram of an enbodi nent of operational schema
of a 20humansl.i | [ th L i nyvention;

i gure 4 1o 3 oph EafEERORe By S EERs TS brchn B Hhe | ROLR Tor
human- | i ke roasgings eomputing devic totpbfon es€6i moreveithe Afbve2etiddg@ure 5 is a
data flow diagram of a an enbodi nent of a human-1i ke response enul at or of
the present invention; Figure 6 is a schematic flowhart of an enbodi nent
of a human- |y ' j ion; 30
W0 2007/ 087688 eSS G Bob Sy ongRae L b ol RRUBLERGake IMER D% o

showi ng &r eapimpnisiig a deenpuitdypaegramcs defingttpttovet he process of figure 7.
S5Figure 9 is a schematic flowhart of showing use of a library to | ook up a
response according to an enbodi nrent of a human-1|i ke response enul at or of

t he present Bawfeydsti@btion of the Prwhes 10 i s a screen capture of an enbodi nment
of a human-1ike response enul ator of 10the present invention. Figure 11 is
a schematic representation of searching of a |ibrary of an enbodi nent of a

h -lik . ' g . 15 Fi 12 i
coraon capt of STaF 1S RORSaleb indshia R B0 By LN AR Bl O, o1 ' The

pr esent 1onvemibodiments will now be described, by way of example only, with reference to the

accompanying drawings, in which:

Figure 1 is a block diagram of an embodiment of a human-like response emulator
according to the present invention;

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

emulator according to the present invention;

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

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

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

emulator of the present invention.

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

of the present invention;

Figure 6 is a schematic flowchart of an embodiment of a human-like response emulator
according to the present invention;

30
Figure 7 is a schematic flowchart showing creation of a library used in an embodiment

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



Figure 13 is a screen capture of an enbodi nent of a human-1ike response
emul ator of the present invention. 20 Figure 14 is a screen capture of an
enbodi mrenwoabo7zashasaan- | i ke response ernul ator of the pregemAt2007é00G90N.
Figure 15 is a screen capture of an enbodi nent of a human-1ike response
enul at or of 25the present invention. Figure 16 is a screen capture of an
enbodi nent of a human-|ike response enulator of the present invention. WD
2007/ 087682PCT/ A1J2007/ 000097 - 10 - Figure 1 shows an enbodi ment of a
human-1i ke response emul ator 10 (HRE) of the present invention, which
includes a Gee 80MH fBehitit feniplge kBEWING kreatio® 6Pt @ibrdry agéa@ding tntheng on a
conput er processor. The conputer programis | oaded on storage device,

typi cal | y aptgess difigkradfi ve, from a storage medi um such as a floppy di sk,
conpact disc 5(CD), digital versatile disk (DvVD) or flash nenory. The core
engi ne 12 accesses a |library database 14 of stored output responses

associ ated Wigune 9 ipgchsmiativi llowcHdreof shomangusdatf abdsey 1d ldok uptaoegmbnen a
storage devi ce, ,such as ard disk drive or RAM 0 ored on the
storage devPewordiae ihathery IVGHE?W'W%W’@@ %ﬁiaﬁg %%Wﬁ?ef’grs f or
inputs. In parhiigyl ar it receives human input 16 (such as an input received
froma user) 10and a systeminput 18 (such as an input received from ot her
software running on the conputer, hardware conponents of the conputer or

extene TR oSl B, RS BRI MR B 5

componenbs @ prescdt MLEnt®@f t ware). The hunman input 16 and human out put 20
are intended to provide interaction with a human 24 via standard hunan
15i nterfaces such as a keyboard, nouse and m crophone (for speech
recogniti on)F I

synt hesi s) Ol.llédpi)lg? i gg%/%/égg@%ﬁ'ﬁ%g%%gttq{éﬁp%ﬁ%ﬂﬁﬂgg ang{%g{l/@tog%ﬁgwt%gut 250parl ovi de
di gi tal nachufenilikeesspaaiegnuliaton ofithd praseptrioe@si®nng machi ne 26, such as via

operating system nessagi ng or via hardware peripheral devices. 20

15  Figure 12 is a screen capture of an embodiment of a human-like response emulator of

the present invention.

Figure 13 is a screen capture of an embodiment of a human-like response emulator of
the present invention.

20

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

25  the present invention.

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

the present invention.

30 Detailed Description of Embodiments of the Invention




The core engine 12 accesses session variables 182 and persistent variabl es
184. These variables 182 and 184 are used to hold information used by the
core engiwe 20@/08Fisgure 2 shows the EIRE 10 in nore det aPcTavidodo7vooodee f or m
of an enbodi ment in which 25the HRE is referred to as Sheila. In this
enbodi nent the core engine 12 accesses the library database 14 through a
dat abase abstraction layer 134. The library database 14 is primarily stored
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ST TSR T S e
process; gontipRlfiilishcll@da keyboard, mouse and microphone (for speech recognition) input

devices, and a display and speakers (for speech synthesis) output devices. The system

input 18 and system output 22 provide digital machine interfacing with a data

processing machine 26, such as via operating system messaging or via hardware

peripheral devices.

20
The core engine 12 accesses session variables 182 and persistent variables 184. These

variables 182 and 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

25  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

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

anomalisation process. The anomalisation process is handled by an anomalies



The sessions managenent unit 140 interacts with a human via a | anguage user
interface 160 and a human interface 162. The human interface 162 interacts
wi th a huwaroemsodss APl 164 and a human out puts APl 170PCThazbamoacor nput s
APl 164 receives human 2 O input 16 in the formof speech via a speech

i nput device 166. The speech input devi will typically conprise a

m cr ophone and a sound i nput peripheral. The human i nputs APl 164 al so
recei ves hurimndgemieht e 138 Wikieh EQtBIOStota8¥ b ¥i ' | such
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i nteracti on 14 Whigleregaixes syvgtem mputsidtiram softvwens apicasiang vir eniagplicaticaved by

the HRE s abyjld. i i 7 j h n W ungnzl i ke. speech,
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i n usual conversational speech, which can be interpreted by HRE and
inmportantly an appropriate human-1i ke response can be provided. In addition
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i nforma human about systemevents in a human-11ke nmanner. 5 I's
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sane situation (that is if the 25 human were presented h the sanme
stinuli). Wwilltypically comprise a microphone and a sound input peripheral. The human inputs

API 164 also receives human input 16 in the form of text via text input device 168, such

as a keyboard.

25  Itisnoted 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

30  which provided the mouse input to the process event interface 154,



The library database 14 is a data repository in which one or nore libraries
are provided, each of which relates to different subject matter. In order
to interawd2ds7@2human a | anguage |ibrary i s provi dedpPCiramoaianotvo
interpret a systeminput one or nore 30 application relevant know edge
libraries are provided. In a sinple enbodi nent the | anguage library and the
know edge |ibrary nmay be integrated. Each? | Tbrary maps a nunber of p055| bl e
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sources 201 which receive
information to the computer in usual conversational speech, which can be interpreted by

HRE and importantly an appropriate human-like response can be provided. In addition
the HRE is able to receive system inputs and respond to the system or inform a human
about system events in a human-like manner.

20
This human-like response of the HRE is achieved by use of the 1ibrar$/ 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

25  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

30  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



input 16 or systeminput 18 as is described above. Any inputs which a human
or conputer is capable of receiving and interpreting my be used. The core
engi ne l2voanpases2t he i nput to the library of input stipocwAU2067/000000
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Receiving input stimuli and looking up a human authored response for output enables

20 the HRE to act in a human-like fashion so as to perform human tasks, take on
personalities, and even learn and instruct 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
25  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.

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

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



3 Odeal with outputs in a manner appropriate to the audi ence. O her
technical libraries nay al so be enpl oyed, for exanple a systemfor

i nstructiwg 2bérsuese of a word processor WO 2007/ 087682 PCT/AARI@BO9000097 -
15 - mght use the technical library for various conputer operating systens
as well .as the piece of software itself. To begin with the libraries are
each created by use of an authoring consjo 5 Different libraries wll be
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nmode, docungit-ahalgdis slemhentsr |ndependent action node. The know edge of the
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10l i braries of relevant subject matter. This can in fact create the
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that cause the input. This enables the conputer to reSpond in a simlar way

that a humardogloup éﬁbieea‘é’belgthstenputh%reg@wed thercotmenginedeeks ipop i theipmaries

application 0 ystem in
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t he user that new nail
produced at 202, the corresponding response from the technical knowledge library is

produced at the 204, the corresponding response from the cultural knowledge library
15  thisis produced at 205, and any corresponding responses from the other knowledge
libraries are produced at 206. These responses 202, 204, 205, 206 are combined and
output at 207. The form of the output 207 may be for example documentation of the
inputs and instruction to undertake a particular task based on the input, a response based
on the input or emotion emulation.
20
The language library which produces output 202 shown as English but it could be any
written, spoken or indeed signed language. Knowledge libraries are those appropriate
to the function of the system which is being controlled, documented or taught. In this
embodiment there is also a technical library which produces output 204. This contains
25  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
30 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



Anot her common application for the HRE would be to provide instruction to a
user. In this case the event that created the input would result in the
response weoing/@mnes30i nstructi on on how t he human shoul dPcesyianal/ma9r hat
particular event as if the conputer were an expert. Language will typically
take the formof one or nore sentences conprised of sentence segnents. A
nunber of sentence segnents may be created as WO
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form of conhwokn-dikgmespensesyserdaying differeptrersongliticsideperaingom Piise
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operation o ero orrng of the library database 14 should attenpt
to provide a unified set of responses covering nost foreseeable inputs.
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circumstances.

20
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

25  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

30  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



30as enotive facial features for 3-D animated figures, robot with actions,
enotions. A response authored by the human thus enpl oys human intelligence
or know eslgeot7sragol ve machi ne equi prment procedur e operatradi2ectioers f or
machi nery conputers WO 2007/ 087682PCT/ A1J2007/ 000097 - 17 - wherever
speci al i zed human know edge is required this will enable the human-like
response to be produced by the HRE ~Th2 know edge libraries are fully

port abl e bet ween ica ref or for sh
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whet her what was neant by the sti was the close match. 15in any event
this still opgatoml |y requires a human i nput. Once the appropriate response
is devised by the human user it is then stored in the |ibrary database 14
so that the appropriate libraries are updated. Once the anonmaly has been

i ncor pof@at ed Hupldd dpdeatbi BEREYhE MBramex thréhgheart éﬁﬁhcﬁrﬂfgq)rsédswihich(mmsrassea
response will 2 0 be produced as has been aut hored by % ﬂ{ﬁ&qoperator
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know edge wht anonmal 1 sati1 on process suc It will
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anonal i es becoming rare. The_ qrdering of t phrase [ esponses
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output, video output or particular actions. Often the audio output will be in the form of

text language converted to speech. The video output will be in the form of a facial

emulation. The response might be in the form of control signals to a device. In the case

of the human response emulator being connected to a robot the control signals may

20  control the operation of the robot.

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

25  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

30  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



3 Oneani ngful way. The positional information allocated to each phrase is
i ndi cative of the sentence segnent being positioned at the beginning,
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with a beginning position could be allocgfed a one, each sentence segnent
that is associated wwth a mddle position could be allocated with a two,
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In any event this still typically requlres a human input.

Once the appropriate response is devised by the human user it is then stored in the
library database 14 so that the appropriate libraries are updated. Once the anomaly has
been incorporated into the library the next time the same stimuli occurs a response will

20  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

25  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
30  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



Know edge Library to provide a personality. The Face Font can be conpared
to a voice WD 2007/087682PCT/ A1J2007/000097 - 19 - font, The conbination
of a HunmawoOBna7asyes2Language Library, and a voi ce font tegetno7moesrde a
human |i ke personality and face. The face should be linked to the
appropriate language library ie: male or, female. For this inplenentation a
separate animation library and facial generator provides the 5animation for

the face andoffetiristeAhRGoRShlilbs ithoe %glinlghtgﬂeﬂat 18 LIeHER ifles

character (Entity) and all anination is C Ined into one file
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only the fundstmaseypasiyion kfdicaiat aetiewss a positioasdsgic 3pdemiequest s are enter ed
via the keyboard (or other suitable input device, for exanple, a speech
recognition systenm as user commands or responses to Sheila. The input is

identified i i i . i : t
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Anonal i si ng ifficatédiby Biz | npl ementation, the format for all |anguage and
input files is that of a editable text file for both input and out put

routi nes and Sheila scripts. WD 2007/087682PCT/ A1J2007/ 000097 - 20 -

The phrases may be allocated more than one positional indicator provided that the
15  phrase is constrained to appropriately work within that position in a combination of

possible sentences/complex phrases. Thus when a number of sentence segments are

combined according to their position indicators they still remain human-like in the

sentence and thus sound like a human language syntax.

20  Accordingly human-like language sentences can be constructed by the knowledge
libraries upon receipt of associated stimuli to produce sentence 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

25  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
30  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



The | evel nunber identifies the position in the library of the input so the

correspondi ng output script will have only a few words that could be used.
For exanpheat7/dsessel 1, only a Yes or No answer can be @CYawu20¢imneover, the
Level 1 script will allow many ways of saying yes including use of any one

of nultiple languages, accents, dialects and 5regional or cultural sub
group uses. In a very limted exanpl e, tHi § coul d be represented as: Level

1=<Yes>, <Sure> he> ire ahead>. < Wher e
S vee tyme. o T e R T Ry e BT B, S0 R e 0L,
exi st. The RSMES a hemehERKSds@@RtyNEd fhdee TheVale should bk ilinked ol thdagieapidatend t h
Yes answers. 10The result will be a brief search to find the correct

answer . Sholanguegrelibierdenaalgokdemalet he routi ne may ask the question "Do you
mean Yes’>", and add the new word, if appropriate. In another exanple, the
word, "nup" may be used as a hunan i nput neani ng no;. this would be assi gned
an exi sti ng Ferthis mplameweiien 3 saparain anpatiarsliprary andjagial senetatisoridsiong, an

anonaly rou I earn
the. meant ng “BRE thEfe R 8l e oML AL S, oo fih Pk e

exi st routi Bntityland all adigiebn ils:kﬂaé‘lwb@ewambﬁneldenﬂas&mbd‘ﬂs aethe futtfeese¢har e sone
addi ti onal new features?> ggln put =Yes, run Ygﬁgﬂg |ne evel <Vbuld

you like to %fd%i geperator wall be Gt inorke sefiuarg i¢: PVV e(glga,L WY

addi ti onal t e
2007/ 087682P \9{75&%?2%&%7 %{)%@slf? anbgﬁ&:_r@{&%d Vﬁ%l“?% Tﬁgggﬁiob@-&nﬁégﬁl}eﬂerfgﬁeu ons

fr om HR3D sishewdonly text generation, ignoring third party text to speech generation and facial

10  generation functions for greater clarity.

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

output, only the functions vary.

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

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

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.



Comment: start downl oad | oad and play deno then returns to, <If new
functions exist routine-i> requests approval for noney, on the ok; it
char ges twe 2em836s8er edit card. 50nce conplete it returneCraossanardby
routine -1> or where it left off A further exanple nay be an intenet
search. This internet search is activated by User |nput conmand |ine such
as Search for <flowers> | want to find 4f 6wers> 10 How do search? Do you

h? Get f . .B t hi ng .<FEl . d | f
the Ueer Laldadge Brapa g e patt s Mcieas or ATmbR W quBRRene .
bi rt hday; ploa@ﬁescfrifp*a Sill havS&ay afe Hords'tHex dodidBbe used; Forsekample\WLevel 10T

(0]

"I nternet Search, r..." Get ne... a present for Christmas", etc. The

| anguage cornbin¥es PHNe gaswerisar by given ridesejer.dbe Loyeltleripyaileaiovemasy i ng t he
appear ance Qf e . gggp t | s i) Ly ary
are in the 19%&#%18%%%5?636{%0]}1@5. 9‘55*\%‘26’%%38{&{1]? élgza'pgngéelsaaccg%ﬂ%?%ﬁtés—éﬁ "

"1 can de.. regiodl e culnfral subd@odphisss.; "start Word", 20or "Internet Search",

etc. Search routine is activated by input of such terns as: | want to find

<fl owers> How do | search? Do you search? 25 Get ne <flowers> Buy sonet hi ng
<Fl ower s> In a very limited example, this could be represented as:

Level 1=<Yes>,<Sure>,<yup>,<maybe>,<Ya><OK> <fire ahead>,<do it><KeyBd 1>

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

exist. The answer is checked against the Level 1 routine which deals with Yes answers.
10  The result will be a brief search to find the correct answer. Should the word be

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

if appropriate.

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

would be assigned an existing meaning association for No.

15  Ifit 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?>

20 Input=Yes, run Yes —1 routine

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

Input=Yes, continue routine
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hi erarchical routine lists are identified then broken into Levels of Sheila
r esponseswbanofmzdszaccess to the correct action or answecTI/Alzeo7aperdem al so
provi des the appearance of fuzzy logic or fuzzy questioning or responses.
The |l evel based nmethod is a way to pracess know edge libraries for |anguage
by 5speedi ng up proceedi ng when accessi ng answers to question or generating
standard di scourses. The tine taken to access the information is speed up
dramatically as the application recalls what Level it is at. This is
defined in authoring and may add what could be called an assist to the

| ogi ¢ syst efRunabowaldad dER® -1 8%} FirREHR SN HelD bas |f aster access tinme. Wien
text to speech generators are in operation it 1s critical that searching
10i s fast and the machine is not overloaded; if the script is slow or
slurring of Copegah: Y d&RFEd 1d34%AaY QZ%HOQHén L W53 f nelPBintdi skl fS are
able to accept fuzzy questions (or gu stions that appear frizzZy or “vague,
unrel at ed i HOWHE ~Mayequssts hppowalfonmofiey, on thogk;dt changeslthngueageedixtsls i n the
speci fic Language Knowl edge Library. The search | anguage 15ie: "I want; |
need; For a birthday; please find; search for" is |anguage contained in the
| i brary andQnse ceroplgte it eafuriny ta i sstaydhyanytimr-elat omghdrb & lafopgar ance of
fuzziness. Language required is not typically command based, but can now be
nore like I want, | want, | need to find etc. Human Font Routines are
activated by fustber ¢xapple mepnbe ah intelineigsetitoh. Thig hiterhetdehied i§ haivaRd®aaidey at es

t he Human Frﬁ{]t éShei lﬁ% The Personal Actions Library is assigned to an
event by t h&'RISEPIIERT UAC RIS with the rel ationship between the occurrence
of an event Saxnich tdrefPsfeber mance of a task by the system The assignnent is
for exanple_an SMS when an occurrence may occur such as an alarmin the
house conneéWéHttPéin@t‘Fé]Wiﬁjt er. 25 Figure 5 is a datafl ow di agram whi ch
shows usgr ;@g}ﬁoslgeg&ﬁbved at a user input gate 402. The human inputs which
are unknown 6 are sent to the anomaly system for authoring of responses
at 408. Knolo yousearchhputs 410 and anonul i es that have been

Get me <tlowers>

Buy something <Flowers>

The command language of the User Language Libraries is in the format: “I want...; I
15 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”,

20  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?
25  Get me <flowers>

Buy something <Flowers>
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retrieved and human outputs 414 are sent to a user gate 416. In this

enbodi mrenvotber/a83@e gate applies text to speech conver siPOm/AAROE@WO0IIAY S
output. The output is then sent to human real -tinme output 420. 5The system
inputs a receiver systemevent date 404, Systeminputs which are unknown
422 are sent to the anomaly system for 44t hor i ng of responses at 424. Known

system i npu 426.and anomalies t.hat have.been.aut. t hej.r
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t ext-to-speech or voice overlays to the output. 10The output is then

pr esent ed tarqw@smmmearé%ﬂe-qfi%@wvélﬁﬁ ey GHEBIOHINEATTCPIASESFi gure 6 shows
a flow chart of an enbodi nent of a HRE 500. User inputs are received at a
user input 502 or a speech input 504. Inputs 502 and 504 undergop speech to
t ext recognilbe dgvel b%p@ﬂtﬂeﬁ@ﬂﬁ a3 il Pracessdaerirsee dibratisn {9 lgnguaes Prput  at

506. It is ass i hi i j: i £ iaput is
cont ai net vePat T ingtpck Rl R R ant At 1§ Ofecli SR bR SBRAMADY. L2
t he identi f dadous@uThavink daldea ts actesd the tilferrastamek ypapd epelrarSytetalmas thgor t s ar e

divided into known raw i nput 508 and unkno raw i nput 51Q. The, 20known r aw
i nputs 508 &Plél“'@ﬁ%Reéall%‘f’ﬁ@i@vélg‘éisr?étﬂlﬁég %&ﬁ‘ilv‘m %F’érafgtt%aydaéjtde‘?dﬁﬁtne

whether it i-§,13 HIQUWISHHRAW th@ﬂ)gﬁéz Jg{s@gﬂsaas KROWThE RRYFesBEHAE @RnTas FaskdOWN

i nput form an unknown action sour 14. Known inputs that are not in
t he anonal y abddss img. Whhen sahto speedthgensiagere arerio wpetatien Biscritial thabkdandhing t he

know ed li.b 29K j Kr ' ked
A 520 Tb adt BrAHARBTHE: SrRby e s RhantE e T PBi e Rb IRk bR ELour ce

522 or if theycannot be identified at 518 they go to the anomaly queue
524. Data from unknown inputs 510 are sent to the anonalies queue 524.
30The user may edit the routines at 530 or create a new routine at 532.

This acti vatgs,y} O8edibhdRbmhRbE Mhadi®draft arddbie &eept fudAQuestions (ors in the
anomaly queue t'’he user may deal with these by activating the Author,

I nterface 54@estiodeHtal fppser fasuesvaguenselaler é ary way (gohe current fuzzy logic,

20077087682 %%T aﬁ‘é‘ﬁjazgg %}les%qg %1%7speciﬁc Language Knowledge Library. The search language

15  ie: “I want; [ need; For a birthday; please find; search for” is language contained in the

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

Language required is not typically command based, but can now be more like I want, I

want, I need to find etc.

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

20  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.

25
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



- 24 - edited at 542, by being associated with a response in the formof a
sentence segnent. A sentence position indicator is assigned to each
response wornmemsesssegnent at 544. Processed anomal i es areTaner7adodont o t he
know edge library at 546. 50nce the output response associated with the
input is found in the know edge |ibrary Jhe response is sent to human

out put 550 which then go to an APl for Human Qutputs. This nmay generate a
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The process begins when the user decides to create a new library 602.
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better sBit dCSHERD NPHRY resslvepsystana avans dpie 494 p Sy eemrineuls whishizes unkmemma new

i brary bei il e an js¢ing Library 606
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library is ready for the %diti on of new entries at 608. 20 A new entry is
made by sel @E?iS%ﬁerBr?ufﬂ’ﬂfﬁf& Fa¢ SETE BLpsEsnner epteflovagetas 433 tlarthis eatbodiveendat a

source is theNsaRIne6t @faf®w Bdés 43 p'ﬁ%?fexﬁpi-ég%egﬁ{ &Wc@éveﬁéﬂs R tﬁ? g%tﬁgf € t he

segnent provided as a response when'the se Input 1S genera

sel ect el0 datTheswimie és thpopieséntertio thehonamtdabtinfe@vertiresppest @anpe 48dgment i s
selected at 616. The sel ected data 25item defi ned sentence segnent and
sel ected positional information are nerged or |linked together at 618 and

i ncor por at ediguit 6 shbes BEWW dhaftF ¥n ERBodikidt bi §HREYS@RTURE ifpRil £8rdetd
sinmul ated or actual data input at 620. Any anonmalies that are created are

entered i nt ¢t ANSEABIHEISY2 que sieceh inpRDS 04 Hoputs SA3rad o4 undesg srecdnt st

entries for I i.0 I r 10 and. the renai nder of
he anoml | ot Eanonr o I8 Wi A0TSR BRuR SipE R A S50 0008 7 -
25 - Figar e thlis embadsenethat the idednifled tisershouingpritdigeCoibinthCkhdwle®de t he
library. In this ar’rBIe. the user's nane is Kent and the EIRE is again
referred to RLr%hEiomgvenifilis Wee net the qaggytheiideniadicd inpyt wieplkd hepenstoghe essi on
variabl e. Apngadlypeida addresses Kent, "Hello

System imports are divided into known raw input 508 and unknown raw input 510. The
20  known raw inputs 508 are checked at 512 against the anomaly library to determine

whether it is a new (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.

25  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,

30  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



5Kent, what can | do for you?" Kent then provides an instruction to Sheila
at 654, "Check email Sheila". The HRE has a set of start up tasks listed as
656. Theswoan@/dsessel O tasks in the hierarchy of the |ipcarau2oiimeem7t asks
forma set of expected responses 658 when the systemis at |evel 0. The

i nput 654 fromKent is parsed with the keywords "check email" identified.
This matches with one of the expected infputs 10660 "check email". As a

response the H i, Ll then initiate.a |level drjll and
T perf or seiGe Rk DaRg pob Bttt SYSieEi s PRNDr B Sl
i nterfaci ng sehtbitetpositeiandica6f i \wedighed PP badhakipons@sahtdnde Bégniant aigSMhet her
there any new emai | has_arrived. Depending on the configuration of the
system t he HrEceRsey anpmaliercac KpiRredanly thelmeradsslinayetafei ved, sinply open
the emai| application or do other things 1l5appropriate to the check email
command. A further set of responses will be listed at 662. The concept ual
t enpl at e565@meotcduputacsponbezssafiated aithltke siphbf vdoumbinttes knetledgedibraygbnse

subject matters 650. In this exa fromthe previ.ousl ntioned
Soomat | set TSPORG spsdo hemth P10 SRED trepeddh o At B AR OH R
personal or gal £8¥ ¢&RBate hYBIRPHLOUTRRS, 306N BaRkt-B/Heed ) FREREcOFRIROE 0BdHe

edit routines 674 and a set of routines about a product 676. Wthin the box

678 each of cohieols SMS/mrewils§ent BE6Eysiens, weples, 68bile phonesezmadfi-676 have a
i st of expected inputs 658. Wen devising the relevant library and its
routi nes such a conceptual tenplate assists in creating an initial 25set of
expect edoi NS framcthe fasifad shphefpansRiowirsGute S Giaess ds@sanc asshiibéh of

| ooking up a response. to a data flow 752 input in a |library database 14,
whi ch may beuimt §kd whishiisss theAdHtfer Hywen GRtRIES-a st ream from i nput devi ces
etc. Alternatively or in addition the input may be a human input. 30 WO
2007/ 087682PCT/ A1J2007/ 000097 - 26 - response node which will respond to
human i nput Figusk Mehowe desautformgeratesoin more dataslaispessi ditleringmadile600.

enbodi ment the systemis running in dacupent node and t efore af. 754 the

syst em sel ecﬂ@ Hrgﬁﬁs? GRS ﬁg?‘hthgg‘ﬁerrgflgc 0 CF‘_F%WQeﬁgﬁbi‘a@zﬁ%c[sfqéﬁng!E%r.a“ﬁi s

enabl e asr ef gL pRELat 4aNF hNPHEHEWES- 606N bétRR Yhitd SthEMR MABMRIERA O bk he

libraries 14. In this 5instance an active know edggd.l i brari;, for exanple
13 ep

t he | anguageupplomeanted, nather thanjamewi lirany beeerasbased. opgltycthe Fenterss of dund
then other ee%ﬁs%ltnlg [lllgralrgf gbg Ha%%ezlr?t(e)grg? ill%t% tRE AW lﬁ%ga'ry. It will be common for a
language library to be integrated into a new knowledge library. The new active library
is ready for the addition of new entries at 608.
20
A new entry is made by selecting an input data source 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
25  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.
30
In addition or instead of defining a new sentence segment, a system action may be

defined as a response.



When a match is found the correspondi ng recorded set of response
instructions is executed so as to create the output 762. In this case the
out put wWwb 2b@/dosanent ed text | anguage descri bing the aaratun@unoosrn the
al ternative node of operation (human 10 response node) a human response
will be output at 674. Furthernore thq_%%§[en1nay operate in independent
node which will provide system outputs iITf response to systeminputs at 766.
Referring to Figure 10, a screen capture 700 shows an exanple smal |

l'i brary, which 15i ncl ude a nunber of category headi ngs. The category

headi ngs i ndigidt 89s 4 schehraditdigpldRdhowhigahe tensaruétig dfah@tibianpuin)thissegnent
710 (which is a sentence segment that is output upon recei he i nput

t of
i dentified Isyemple thepwysmemedyKentag he HRE 18 aeaipecienpd EonaSi O'Wﬁ]@% thene
sentence Se%ﬁb PRst & F’@erﬁ‘ére&"gé Qﬁestsf&ﬂ vﬁﬁ&\%ﬁl %:Xh5§2 Yadilah ésgﬁs'K@it Sﬁétll%nce)

Accordingly as an exanp when the 1 nput I's tagge mnth "r'evi ews"
20at 7045i s Kcert,ewhmdanId(y\fdrlyop?’bdlimEt}mn@mvucmscaa isstigpoton tooShgdlatt #3342 which is

"it has gooq evi ews, e e se t is valid as ipdicated At 708
' the: ard SEheSHEERhSae By o TR PHE® Bie 5F SbRki wiks itedds RS FFEBR: gur e
11, which sheys oaasﬁghﬁﬂm%ae@a& SﬂHFﬂféleﬁQ? %es@nagk@tf&&@ggémeggée&tdvveen the
user Kent and the HRE cal An” exanmpl e brary structure i s shown

at 802. |n trhiponseaippB evhen rthmyt&t@@l iSta't teval (beTlsfelélnut fFfdtfr@érK@lf is ppesed ot evel 0
i t ted, . N d d
| nputs are etgg ﬁ%\yﬁorﬁj rsc‘?lﬁ%? erpgltl %septéfh Zdlv e1‘h1§l g fils wﬁf{% %f h@%g&écte%f(lﬂgﬁtg ed an

sone of thos expect ed | e the

user of 18heided “Shyck eaiaﬂsOAs"aHeh;bdmseK&thREWBﬂﬁnlimmiratereelspamﬂsl dwvrp(lt@lavd] ng
the command "check emil Shel | a". A 30list of expected |Ir11]l£uts own at

812. A |ist lofnd sk perforn giedwhccktensis cownéhéfcmwé%ﬂvsw tnrvelyte.l%tﬁ% PENE ound
at 814 in ”\9 gﬁ%ﬁ{aﬁ%gme %év%cat H@@éfﬁlfﬁnﬂ%&!h]@%h%?th%rééﬁﬁ/ﬂ%@@énéﬂ gied in

the box 816 Wh I ncludes ¢ cklng new enails, readi emai | fromthe
WD 2007/ 087638r2ﬂﬁT /D’ébﬂ:ﬁdlﬁ@’/oﬁ@ﬁ)@&ihﬂguﬁﬁon ofi #ressystemathe $IRE mdg Iaemoumge bpan,

i sting spam senders. The curre t .co ext of the system proceeds.fromthe
evel |0 v cRBGTHERGIIBE A Ty Spenife ehal Roliafivn Pger Do o my
then anligunC% ?&ﬁmla%)?o %esc}feel@%rﬂéMQHm%Yﬁ A2fukthbMdenbf febfdnsad RilbRARedsd 4 S5

nmessages fromthe rectors of HR3D, 2 from Paul and from Joko, shall |

read t hen?" 6&nt then says at 820 "get email fromPaul”. Wthin the check
emai|l level a search is

The conceptual template 650 contains a number of example subject matter related
response subject matters 650. In this example apart from the previously mentioned
20 email set of routines 662 there is also listed internet banking 666, personal organizer
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

25  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.

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

documents the incoming flow of system inputs. Alternatively it may run in a human



conducted for a match to the input "get email from Paul”. This is found
within the Conpany Staff |level. The context then descends from a check
emai | | ewsD 2007208882 i nto t he conpany staff |evel. Sheil actavv2odrenoqroceed
to open the emails received from Paul. 10Thus when the comrand 820 is

i ssued the search for a matching input_ oy initially occurs within the
cheek emai|l |level and bel ow. The schenmatic sequence 850 shows what happens

when a mat Chedp’énieqhodd"k'vﬁlbﬁwm rés?;’dﬂ&ito E&n&h&&gutFX%% §0f Sptrattdt dfr? Efesol evel

is wthin the corrpan%/il staff he check e such as in
previ ous exdeplikle. Kethis Qr%@,del@erdrtm Bﬁ@tqm.lcstmomngun @& ntenhaiode andrjhebedode at

bal ance?" A staff vel. does not mat ch, thus
t he search e@%?ﬁ %}Sfe stei%%tsctﬁ?ﬁj u%:gatéﬁ%%ﬁeg' ifjont g peit S%{ﬁ‘&loﬂe‘gé 1§ &nepls fi nd
a match. The rsﬁmhcéltdmympﬁtﬁitvﬁﬁcwhatn@ptﬁlsf tﬂéﬁb&ﬁ dr&Y &) thiibeiek 341 Reyst art up
| evel . This either result in_a match bein ?ound due to the key phrase

"pank baP ané’égtg,n@? an aﬁh\@dwowgﬁétbrazma@r examie e lpnguage hbltary;psw bd inglally part
of the stariediphdi€Veh maldh 1%b%aﬁ@ﬁ%n 8@?& g%gflljé%hgralﬁ? nelpa %% S%ar ched. In

the event that bank triggers a el fievel or
in the eventWhdret maich énfoune thel dor@spyoridingseeordbistt oﬁrdﬁpdrﬁsh inthuktigwant ual 1y be
found in rel at Iugfi?iiif’ ank b ance. je this was not within the current

context an &pYS a8 Shfierted ‘?%Wpﬂta 2 dn thigease the upevilledochmentad et es

at 854, "di gy ount ?"
Kent r g‘E‘li)l es mag?a%ez%gcr%%%?ﬁ d‘%ﬁé;ﬁlﬁ gtvgn@lge;‘éi‘%eﬁgah?ﬁ?@éigﬁ IP%:) 6%@”%&% noves 858

from cohanyespprsefmaged hlhnm@heesmnsd wibl termoitpud fat 6 e Furéleancﬂeytheb sytstent hery
account bal inter b. Wthin the intenet banking
|l evel a serl% %gl% lme@%ég}dgat ingde, ﬁ%‘%‘ @&O‘Qa%sxsm QLY R FeSPARICUR St he ck

bal ances"”. &heida# 766. 860 wil | then announce, "the bal ances are at Sl
$11, 000; at 30S45 $1,000; would you like a transfer?" WD
2007/ 087682PCT/ A1J2007/ 000097 - 28 - Each possible input can be listed with

further eXpR%Fe’?Hng foRbSe 100k Sl AEL STy %{shﬁ[exg%x ebsggzhlgpgragygd rhaken.

There are several gengric inpuf definrtirons esent

an expekci edirvlnden numhcr of dettegoey healingbe Th (cit)ag@yykadlﬁgﬁﬂlbﬁhlrﬁgrm hedilithg
recei ved, t)gz V\g\ﬁ be evaluated as a last resort; (2) <0>:to catch a bl ank
i nput, such’&s! lfl?}ﬁ?t@% O Yt PR $°8W5BNSIY (E¥GhHs ¢ saafeRceseament thalgs o:

output upon receipt of the input identified by the relevant tag), and position 706 (which
identifies the sentence segment position at which the segment is valid within a
sentence). Accordingly as an example, when the input which is tagged with “reviews”
20  at 704 is received it will produce a sentence segment output 712 which is “it has good
reviews”. This sentence segment is valid as 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

25  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

30  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



(3) <yes>:to catch any input that neans yes or is defined as a yes val ue;
or (4) <no>:to catch any input that nmeans no or is defined as a no
val ue. 10wOheo70sa6se several types of expected input thatrctavu2be/odedrned on
a human output which in turn defines the expected type, these are:

(1) bool ean: Yes/no/0 type input expected;, 15(2)text:any text that should be
perfectly matched; (3) key word: any s_egr?eﬁt to be found in the sentence;

or (4) expr Lonp. | i ke t ' LSl t
S ter the kaamket 8 s e Dat, Rilind o SEE G Ene PRt Lol s SERRPT
needs to be praveedspirahelet letl Oswhkich isthagrdeting by Pld toftheotpek erdililevglt t hi s

assists in interpreting the input. Usually key words are identified by
mat chi ng stored segnents to a sub-string of an input sentence. For an

expr ession isﬂgi]‘l’ée m % ARl BEOEAED: bAPSS 1!1‘1%%‘3{%2‘%@0@2@1 URLBaLRE 8p&, did A

session varia r later use. For exa pl ease transfer $1000 from ny
savi ngs &ccmassages froyn A6 diregars ol ERAM 2 fromPaulaidiztromn J$kacbalvl kdadkeratit er ed

in a session, vapiable t se.int t ransfer..and for reporti ng of .

conpl eti on e“f{bgnts?%%ﬁgeﬁg%}l&f%%? Firglra %\mfﬁrﬁa’ih%’ﬁga e S en
capture of @oMARERMOF @ nadM tb ¥hPinpat ‘RRVeNMMBONOREUPYt Thik Iy folh& WithihBsever the
user says "hi" the HRE will respond with "hi, 30how are you?" The response

i s provi ded Gempang Stafblevelhibstsonigst i descerds fearap chpgk arpaiklerelsda $22 jngo
"level 0 - greeting". [,e se Wl : a
human acti o fa" I%jal%\}/' gFla-ﬁlhlnv?lhgﬂgga}s%arn\ﬁ%%rf %r%g%eglxtg%glg?ﬂﬁ%&v& gl% (’gec?; lc}%g'ﬂoifq ?%%Ut
type (hupan Thus when the command 820 is issued the search for a matching input only initially

occurs within the check email level and below.

The schematic sequence 850 shows what happens when a match is not initially found.
In this example when the current level is within the company staff of the check email
15 level such as in the previous example, Kent issues an instruction at 852 “what is my
bank balance?” A search in the company staff level does not reveal a match, thus the
search escalates to within the check email level and also fails to find a match. The
search may then escalate a further level which is the start up level. This may either
result in a match being found due to the key phrase “bank balance” or a match may not
20  be found as it is not specifically part of the start up level, in which case the entire
library may be searched. In the event that bank triggers a drill down to the internet
banking level or in the event that an entire library is searched, a match will eventually
be found in relation to bank balance. Since this was not within the current context an
optional confirmation may be made. In which case Sheila states at 854, “did you say
25  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

30  S45 $1,000; would you like a transfer?”



WO 2007/ 087682PCT/ A1J2007/ 000097 - 29 - response) expected is text. It is
given a tinme out period of 60 seconds. Additionally a parent action may be
ent ered owoano7alsi@g acti on nmay be entered. Parent acti oRCrsstzhe/ oo ext
which is directly above the current context/action. Alias actionis a
context where |ook-up of responses of trE action can be done. 5 One Added,
this will then be listed in a Human Actrons Managenent tab of the w ndow

shown in Fi gy

produce. By sgﬁga%fbr%mpt%ﬂ:ﬁﬂbé fé‘&% s @e{ hr sC% na tg’h{%’lgaﬁgﬁ%?%%c@gon)
can then be rereactias vatiavakenn Therg tareeseizéral Jdnerit Newt Sbénitiandthatoan Re spahtoe”
button is selected in Fi re 14, 10 %h Vf/l(%ﬁ) enter the input that
triggers thi'SPIPEShFHEFPr rh%l% ¢'Héfow shown in Figure 15 will
then be entered. The Human Acti on Response Value is entered as "hi", which
means that when the human input says "hi" the HRE will execute the human
out put (Bi sted(l)n tKanyRel atte@auelhmlrm@t reoﬂvcﬂbﬁl)ls wilrbe leyaltiifed huiartast wsetton

| evel O - greeij 5 A reI at E S ian al.so be entered.as, can
be rel ated sys em action and “&* 3 dn% sug ?3 %“é"r?r?/efeﬁ%%{isegg@?e&‘n
defines what acti onaydeblesb@irigad¢en when the response is encountered. Each
next action requires certain related values to be set. Related human action
defines the huffdn at¥¥5h t HAtcalch apy Ut dat meansyes paiselned v yesrialue; ohext
action, and so.do t el at t t

response. . Ekr nggg%i: "l ev tgl%agﬂ’Jﬁfx@tﬁ?ﬁgﬂﬁt‘%@éﬁvﬁglwaﬁideg%3?@ ‘%&B"w |1 open
the | eveb 0 - greeting for editi ng Any response provi ded by the human (as
indicated b aresponse1 valuo% resu in the. systemreturning to |evel
0 - idle as SNE#HCSHIRIGRE @Xp%edAgpl&t & 5o be JPRiane hen QpHEighd t he
user says "hj'% rhlareﬁné/gthge éc%eg,p@tﬁeg@%nse of a greeting in which the HRE

wll say "hi, how are you?" by execution of the level 0 - greeting and w ||
then return to level 0 - idle state 30 Human bei ngs in normal discourses

are awaiting a espg e fr ther ‘gersoP in the discourse. This can be
imtated by ou utt ?@ re %Sérho PRaP )é%eé; g a Bool ean response fromthe

user. Agsa resght ceiti nuing di sggueaehdishane o hagedly ticsrder
(3) key word: any segment to be found in the sentence; or
4) expression: like key word but the recorded input is in the segment

after the key word.

20  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

25  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,
30 howare 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



WO 2007/ 087682PCT/ A1J2007/ 000097 - 30 - asynchronous or unexpected events
(systeminput or human input) can be accomobdated even if the HRE is
current| yworeoatms7eseong state. It will sinply expand itsPseanizh7ioooosa nat ch
to the input and find the new context of the event. 5Humans usually vary
the way that the say the same thing each,dime. Repetition can be avoided to
sone extent by ordering sentence segnents differently each tinme or by

choosi ng di fgfoar) e pOk&NE el TUS bHERS tnf @ut:pﬁﬁg@gf b0 SRoHR] n&&diti(ﬁ‘La 79 a

different response sentence segnents havi ng e sanme neani nhg can

provi ded andPadbaeipn gy bhertateder an kligs actiam thay deicattrahrPdrentdefiomisdhd or each
segnent. The ANF this iLnto lOaccoupt when..it perforns the next
sel ecti on. Lceo\g{e(a@@ézh 1%1:&%%’:21&?]39 o° ea?ggF?tfof‘WépﬁqﬁWﬁnﬁg%?‘gﬁnéﬁz? FOHEtin a
tree-like hiwlicas bokag offrasponsss, oftthie a6lRARAR b3oASL i ON Within the three, the
nore specific it is. By recording previous inputs and using the |ast input
as an indication of the current context, 15searchi ng for the next expected

i nput can o § Lqhie | i his.reduces the
ount o SegepiciM: hIPEHE e LY Shunfh ARSnI NLRESI AL SRS
accur at e r ecbgwiin biguof 13. HEhik mghulistbaLafithe hithen owghethoHREXSSighoducti BY
within the cu%rent. Cﬁnéex@ #s limted. 20This contextual focus enables a

¢ © dpadat th

dynani ¢ cl os& Uit égclBE;‘?ﬁntquﬂ?’ﬂ,t Wieaneaciion) ean then s gsen taéého“_m
responses isn ngﬁ\f@M.B?H@LN@w@ﬁllefltl@Huﬁqiag RlesfAG&!Sh tfbglfis \%\%l?(ftecg{ @blgrnative

expected responses will be small. However this nso change with
each chafge Wiclewill entewthp it that triggersrthis u¢sponss foem yhealdRIE: dfhe veipdee khown

recognition. c Ut put .i nstructi,on.can be.associ at with a iority
rating. The 1%5?%3? 25 g]glil “RES eBLer elTl};}’I%al} Cté‘?rﬂéFsz%ﬁeo ARG etr%ergqi@s
priority rathitgwhitheneime tieft which @lid huingat inpit seA e tRemMRRStilakedt@ef ol | ows:
Method 1 A HRE installed in a notor vehicle receives the follow ng inputs:

engi ne oi | prE¥eeupus(iglin theBrlated flusrancAetiongbaxs, naynsly thedwann actiomlevel
unprioritised par#ey. The FIRE response could be to shut the notor down, or
i ssue a war ni nggt ‘motor will shut down in X

15

A related human response can also be entered as can be related system action and a
related system response. The next action defines what action will be taken when the
response is encountered. Each next action requires certain related values to be set.
Related human action defines the human action that is required as the parameter of the

20  next action, and so do the related human response/system action/system response..

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.

25
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.

30  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



WD 2007/ 087682PCT/ A1J2007/ 000097 - 31 - seconds. It may discuss the problem
with the driver where the driver could override the shutdown in an

ener gencywolkitsas2 5The HRE has a library w th aut hor egCpramniztooemti on,
therefore when the prioritized events are occurring |levels of action can be
taken, which can allow for nunerous |evels of actions for events. Non
i nportant events may be just put into an event queue and reported on when

in a l0cert aisndHooHoR br uﬁé@@&%@@@en@é’@%@nq t BEhERA fntp‘{i‘%)tcla? igg'madi ately. The

input stinuli may be subjected to pre-processing prio o look-up of a
mat ch. | n adgremerdged pyaniéthe HRE is eyantlgtin thelwrongytatee 16 wil] eicidy etmand

post - processj er_the, | ogk-. up of tch. The pracessing can involve
appl yi ng mat' S_gsgnﬁlt%lﬂtg(glalgﬁt&?&? edﬁ?‘@ﬁfld f@éﬁ%‘m gt 9t eev!eﬂtput stimuli.

Al so mat ched inputs can be processed by applying nmathematical and/or

| ogi cal operations to the corresponding response instructions. This may
negate tRe JUHpPYSs usralbhwry thepursdatiheser thawgme tiag eachdinae. nRepatitioncasbé nul us

for matchi ngwoﬁgglgb Qﬁg&g&g&rﬁ? (Jr&&ir%s;ég@ngé% %%nﬂs%iff&%ﬁ;péa%ﬁqu{‘ events. |t

may be desirab to process togic sponse TS 1-00 _up?rlﬂlecaus_e
i mport ant  ewhnosngriferdne séht@irx stuttarts immedidaindile. matief.i Aol diferenpiegsRssi Ny
bef ore response | ookup coul d g%l ay the next qcti on to be taken. Mul tiple
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foll ow ng 25events: ground water is heating up (normal occurrence in
active %8| casouw) when jttpetferms themest jefecbieing reported by the sei smograph
(normal) C animal migration (normal unless conbined with other event).
Levels can be used to classify the human/system actions in a tree-like hierarchical
fashion, the deeper an action within the three, the more specific it is. By recording
previous inputs and using the last input as an indication of the current context,
15  searching for the next expected input can occur within the current level of the hierarchy.
This reduces the amount of searching that is required in most cases and produces a
more accurate recognition of the input because the number of possibilities within the

current context is limited.

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

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

25 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
30  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



If three such events occur at the sane time, it can mean an eruption is

i mm nent (event 30D1). In this case a processing logic rule can be witten,
such as AvB2@7#BIes2 WO 2007/ 087682PCT/ A1J2007/ 000097 - B2TAUVMEW068093t em
receives inputs, it can take inmediate action or it can put theminto
gueue. Waen an input is put into event QH¢U?1 processing | ogic can anal yse
the i nput queue based on the rules and fornul ae defined by the author. It

mpor tant | cvenrer Rty SRk he RERIRTpR kRl 8P Pio! SR BhaCte

and for nmul aghstdywadn afeyelpenen- |1 i ke response to stinuli can be recorded in
an appropriate know edge library. This wll generally be operative
responses for a particular apparatus or activity. It may include such
things as enmiigpal responses, social features and gestures. 10In
educational settings, the output of the HRE could appear as a pronpting
i nstructbr WiheHRE pwo plibstreiwthsnthoratgyridritizandm gheoeforeewhenathe prineinzddace,
providing instructional. i The conq1i ation of.instruct ilonral
evels

f i ) )
onowi odge | 18P Fi o Rrinele iy eacBi pon b BHGE AT e o ehLBperts

i nstructi ongyf apmdRrfortvdnts,. be created as a sinple by-product using a
15system The HRE can provi de over-the-shoul der, human |i ke gui dance or
tutoring by exam ning the input stinmuli and the operator's responses, and

conmparing t e S. 1 [ | i i.-es. The
manner of t RE aURTRBE-VERRRRAET R A Bl A AN ERAR SR B o
action tan hertdi@gtoontaxndaipbitarit Recsetachd dualtofitlt emedigeypri ate 2 Ot eachi ng
know edge library. The HRE can use various libraries for analysis using

stored human response data to, depending on the associ ated know edge

library sel %qg%ut%ﬁﬁ{uﬁ%aﬂ’@su‘&?éc&d% gﬁiﬁfoc@é%fﬂgﬁ%r TtJ‘R‘)rok-QfﬁEB‘ofiar}ﬁQcEl'i.eﬁlt !

det ect operator problens; “suggest so ons to y proble det ect ed;
i ntervene; pwditioderwhsitadithe mpal sfisndi way he sulfjeated togpogprocedsing abisethatlook-er r or

Format of f el A et B BERE Bparn Ehe! Gt et miieRaRed aitar e vent  on
instead18f repkfifiioal tosthy ifput s@hili.NAILMAEhdI inputs can be processed by applying
mathematical and/or logical operations to the corresponding response instructions. This
may negate the output of the response and/or may produce another input stimulus for
matching. Such processing logic can assist in interpreting events. It may be desirable
to process logic after a response is looked up, because important events must be
20  executed immediately. 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
25 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

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



WO 2007/ 087682PCT/ A1J2007/ 000097 - 33 - The HRE may act in concert with a
human operator, providing assistance, instruction or support or it may act
i ndependewol2zgo7ais7a@2human operator in order to undert akePrtasirosdnoats7 woul d
ot herwi se require a human operator. Wen acting in concert with a skilled
operator the HRE |l earns fromevery si t_ua%t' on 5 where the operator
encounters a new set of stinuli or rejec t he response suggested by the

EIRE. The s o] hqr i ef .. i mul i d.responses
Mo the. apny ogh PLFETRASIRL uBy Rishy bt FpMatiieuBl o el bl R U8
i nstructi onajueo@dWHehendaput éCput f18t6 OIS quée, prhevssimldgicfcan agsligsahy inp(lj.lt
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system coul d 1 ntervene and react to events t ave been put 1nto the 15
system by a ipmaddidteleyiwhas theuoleopnd feomukexaapbe, if a FIRE is installed in an
aeropl ane and received inputs of: height too | ow, speed dropping, an
intervention could pull the plane frominm nent disaster. Miultiple

i nstances ofpmgy lﬁlrﬁﬁpﬁ@@ré@ﬁoﬂé@ e8lstirRulPeil Kereb P RN prdpHa! hioe (D)

20applications, where each will function independently.” For exanple a
massi ve traflforaysiThif will gmmerdllbg operativhicspansesine aepariasiar dpparatus peactivity.

repr esent ed . i oL e_isq.n.mlitary. simulations,
whore o | ar deinad i fich 68 o RO SERIRL el Bt MFEH TR i
being a EIRE. 25HRE personalities can be a spread over the entire library
dat abase ,or be i t | .ane, er ively central.ly.inplemented
per sona |Ot y Iﬁ%ﬁ%%}lgggl Sgg%'lg% tﬁgglﬁt@étaomeeﬁghacogﬁﬁ’pﬁg%ars ac‘gﬁmlghn%}lgggﬁ%d W th
a different v ssprapridiylyasic, tpomnidge retesditinal fcs pRplidieg instructional

information.

The combination of instructional knowledge libraries with task based knowledge
libraries enables instructional material to be created as a simple by-product using a

15  system.

The HRE can 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

20  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

25  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.



WO 2007/ 087682 PCT/ A1J2007/ 000097 - 34 - Modifications and variations as
woul d be obvious to a person skilled in the field of the invention may be

made to twWe 2pe7asedsk i nventi on wi thout departing from t heCcImuodaz/o06097 he

i nvention. WD 2007/087682PCT/ A1J2007/ 000097 - 35 - CLAI Vs: 1. A nethod
of emul ating human-1ike responses comrissing: storing a library conprising
one or nore different subject matter data structures, 5each data structure

conpri si ng ahSRED ma§tacihl dont&t #t8Y HumhahRBes l@%ﬂ/idﬁ‘ﬁri ésgfstaﬂg%ri%gﬁérﬁor
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10r ecei ved sti nmul us; outputting one or nore responses to the
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5  where the operator encounters a new set of stimuli or rejects the response suggested by

the HRE. The system records or authors this new set of stimuli and responses into the

appropriate knowledge library.

Where the system is in an instructional mode the correct response is shown and if
necessary pre-emptively undertaken.

10

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

The HRE can provide "what if..." knowledge scenarios which provide help if it detects a
problem. The system could intervene and react to events that have been put into the
15  system by a qualified instructor. For example, if a HRE is installed in an aeroplane and
_ received inputs of: height too low, speed dropping, an intervention could pull the plane

from imminent disaster.

Multiple instances of a HRE can be used in Device Independent Intelligence (DII)

20  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.

25  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.



15plurality of stimuli, |ooking up output instructions in each data
structure that are associated with the received stinuli, conbining the

out put i nsoroetdsess f ound, and outputting the conbi ned PeIpaANsE@ND®7t he
received stimuli, 3. Anethod as clained in claim1 or 2, wherein the

out put instructions produce 20the respo in the formof one or nore of
the foll ow ng: | anguage, an ani mated graphi cal display, voice

char act eri tVIogific@ftih @hd GaUToRl a8 WaIRI L obviou to ApBRLACHIEE i@ ERbeA C! al m
3, wherein where the responses are |anguage, they are in the orm of one or
nor e sent endBYengion siay hstreatiedd thmpresant inyerticewithout depating fios the Spiniepiha each
sentence segpenti.gonveys a coherent neani ngful piece of information. 5. A
met hod as clainmedin claimd4, wherein sentence segnents are several words

| ong, each sentence segnent is constructed of one or nore words that have a
rel evant neaning in response to the associated stinmulus. WO

2007/ 087682PCT/ A112007/ 000097 - 36 - 6. A nmethod as clainmed in claimb5,
wherein the sentence segnents are human aut hored and are of the sane type
of response that a human woul d make if the human received the input
stimulus. 57. A nethod as clainmed in any one of clains 4 to 6, wherein
sentence segnents are associated with a sentence position category, which

i ndicates where within a conplete sentence the sentence segnent is
permtted to be located. 8. A nethod as clainmed in claim7, wherein the
sentence position categories are 10begi nning, mddle and end. 9. A nethod
as clainmed in claim7 or 8 wherein a sentence segnent nmay be ‘associ at ed
with nore than one sentence position category. 1510. A nmethod as clained in
one of clains 7 to 9, wherein sentences are constructed



fromthe associ ated sentence segnents according to their permtted | ocation
Wi th each sentence according to the associ ated sentence position

cat egory/wetegusias. 11. A nethod as clainmed in one of pcraiurso7hoom7 10,
wherein each output instruction is 2 Oassociated with one sentence segnent.
12. A nmethod as clainmed in one of clains4 to 11, wherein each output
instruction is associated with a scripted sentence. 2513. A nethod as
claimed in ameapfisclains 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 nethod as clai ned inI one 011:
clainms 1 to (13, 3 Stry turels 30arr.anged in a plurality o
| evel s, wher’s al %%gﬁa\fg%%glatqm% &m}aln ?eerf’%}ogﬁesscpwrc"i %are grouped in the
same level. WO gﬂﬁﬂg&&%&&%@ﬂf{pﬁ@a@%wmgdﬁfe@%tsuﬂjéct/fnam%& baxd sBgcthred) Med
in cIa|m14 \éxg&reln matching is Imtflrﬁ%lHyﬁ limted to | ooking within a

| evel of 5t h&aghiaa §W%‘€F&P@P¥1§}Pgé s&t ¢ 1 ieteiesHp e Bibiccomatipeofithe datged
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516. A nethod as clainmed Iin c r evi ous

whi ch a mat dhstivagor fnnrpd)dwnlgeldunnteﬂhlvwesﬂmnsmdﬂlahmciated snieMflussearch for a
match within the same | e 17. A nethod as clained in claim15,
wherei n the prewrgﬁ’é“?%%éﬁlmwuﬁhl n which a 10match was found is recorded

which initiates thskinexs o@tﬁ@tr 1ﬁ§'tr1fdi’1’bn§nﬂ@abﬁ Rat¥stDitOret thg £EXdsobigNq witloHe
relative to the previous |evel
10  received stimulus;

outputting one or more responses to the received stimulus according to the

found output instructions.

2. A method as claimed in claim 1, wherein the method comprises receiving a
15  plurality of stimuli, looking up output instructions in each data structure that are
associated with the received stimuli, combining the output instructions found, and

outputting the combined responses to the received stimuli.

3. A method as claimed in claim 1 or 2, wherein the output instructions produce
20  theresponse 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,

25  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.

30



18. A nmethod as clained in claim15, wherein in the event a match is not
found within the current level, searching will proceed to parallel |evels
and t hen wp 2oéwosuggk 15t he | evel s of the data structure. pPcIAU20077BOIOd as
claimed in claim15, wherein the levels for each data structure may be
hi erarchically arranged. 2020. A nethod ag clainmed in claim19, wherein
searching for matches will|l progress through the hierarchy is a match i s not
found. 21. 6A nmehwethad agtlainteRldnichife wiHerdih eHefBntbhod Romonts WREKBhdh
history of matches is recorded, such that in the event that a match is not
found in a PEpered 2ad areHdhesane type pbicsRores dtat ahpman vewld meke i sk umarext
the history : i d to choose which level to search next. 22. A
f&glvggrﬂfeﬁﬁéﬁesﬁo §L{(;:él aims 1 to 21, wherein stinmuli is in the form

met hod as cl alne
of human generated stinmuli, environmental stinmuli, or nachine generated
stimuli. A1J2007/ Q00097 - 24. A nethod as

30., WO 2007/ 087682PCT, 8 - .
claimedin éne o ’PF@P&@S ga‘t”&fd/fé anyRes e ﬂa‘é‘PSt‘b?orétWh?Em%é‘?ﬂt@’?éée%E%ﬁﬁes
having di ff gis8Bihtclinifi DithiddaY boS NG SRRT, WS Ik afds SyRtOhRfin dat a
structure anc? wheen a1 mat ch ociéur-é one of the al terangﬁveés?&?smcéﬂcos nei n a
r andom manngsnt@ice thexghisnee seg@Bnt is peenitied tabe bicaieded in one of clains 1 to
24, wherein when a match to the input stinmuli is not found in the data
structure the new stinulus is recorded and a taught response in the data

structure. 80 A method as claimed in claim 7, wherein the sentence position categories are

10  beginning, middle and end.

9. A method as claimed in claim 7 or 8, wherein a sentence segment may be

associated with more than one sentence position category.

15 10. A method as claimed in one of claims 7 to 9, wherein sentences are constructed
from the associated sentence segments according to their permitted location with each

sentence according to the associated sentence position category/categories.

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

20  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.

25 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
30 arranged in a plurality of levels, where alternative contextually related stimuli are

grouped in the same level.



26. A nethod as clained in claim25, wherein the response is taught by a
human by providing instructions for producing the response. 27. A nethod as
cl ai med iwoane/msfesel ainms 1 to 26, wherein the form of tireTARA7IBSIITUCE Ur €
pernmts alternative stinuli having the same neaning to be comonly _
associated wth a set of response instjqf;ipns. 28. A nethod as clained in
one of clains 25 to 27, wherein when the new stinmulus is added to the data

structure a 1I5evelAme&ﬂfM1astc'rhﬁmQaﬁ{ aﬁﬁbm'\ghé‘élh%ﬁ&ﬁﬁg R1fhRE ARfRA 10 20 29 A

met hod as cl ainmed in one of clains wher el n” I nput Care pre-
processed prlpeing wmhmlempl foth%ldatasmtcturs(forﬁa stehilosmaghidgaineed thenreoaneecbf

clains Ito r tim oprocessed after the

| ook-up of gs%m#ﬂﬁld ?O&Tnseetaﬁcz‘d)uégé tlhg %B%ﬁn@%isrﬂoﬁ Wf 30, wherein the
processi ng invol ves appl yi ng mat hemati cal and/or |ogical operations to the
input stimuli. 3 032. A nethod as clained in one of clains 1 to 31, wherein

mat ched St i nH?} it Bcthadassiimedin dpi |3.nghorein Meaprevions leseldrigiin vdyétcal
20071 057682 P AT35 BERTEERGHRE WHERARRGES EIShEY A for o mifeh withn th e

clainms | tol®2]. wherein the library conprises sel ected data structures such
that the human-1ike responses produced reflect a personality, in that the
human-1i ke responses are those which the personality would 5 make.

17. A method as claimed in claim 15, wherein the previous level within which a
10  match was found is recorded which initiates the next search for a match within the next

level down relative to the previous level.

18. A method as claimed in claim 15, wherein in the event a match is not found
within the current level, searching will proceed to parallel levels and then up through

15  the levels of the data structure.

19. A method as claimed in claim 15, wherein the levels for each data structure may

be hierarchically arranged.

20 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
25  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.

30
23. A method as claimed in one of claims 1 to 21, wherein the human generated

stimuli is speech.



34. A nethod as clainmed in one of clains 1 to 33, wherein the library
conpri ses selected response instructions that are instructional to a human
obser ver .w0Q8&/08768et hod as clainmed in one of clains | tec3Av2ureoeion t he
i brary conprises selected response instructions that are constructed to
docunent events reflected by the inputs gfimuli. 36. A nethod as clained
in one of clainms Ito 35, wherein the |ibrary conprises 15sel ected response
i nstructions such that the human-li ke responses encourage a di scourse with
a user. 37. Anethod as clainmed in one of clains 1 to 36, wherein the
human- | i ke 2dspon’ andthpdsas|daimed irapmeeef cladmsidrigfla) whereintateowtive sgitence20  38.

A human-1ik at or. conpri si ng; .Iibrar tored on a

st or age deviesfczé,%&?[gg§1 lpgrg}@#?erggw Fr‘gti}ﬁﬁmgﬁg? ?frmer'rlﬁlf’%l% il gtro\éeﬁjtsmg]&eb At natter
data struct ytrestureathwikal @mafch 8eéuts 6ne OMBE aRémstives 3€Ehdlkn £ d FHHdmeimAked to
the subject matter of the data structure and one or nore output

i nst ruct ?ondOLQYBLL at ed 25wi th each of the stinuli, each output instruction
for producing human-1i ke response to the associated stinmulus; an input
device for receiving stimuli; a | ook-up device for |ooking up out put

i nstructiongSi n eacietltata chtimed trusre dffedtimar eo 8¢ sehéraineshani 4 haghchtHeecei ved
stinmulus; 3.0a one or re responses to the

Q ?ut ut dtevi C(ﬁi fﬁr del i veri ng g
recei ved st iMRHISTREES Rt Wit daa shutute iR Py siimnws ioigaerdsd ardha taughk - up
device. WOrZHRALOR IRSARETIdtkd@007/ 000097 - 40 -
10
26. A method as claimed in claim 25, wherein the response is taught by a human by

providing instructions for producing the response.

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

associated with a set of response instructions.

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.

20
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-

25  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.

30 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.



39. A conputer inplenented nethod of construction of human-like sentences
in response to an input conprising: providing a plurality of sentence
segnent s,weaeolr/sesstence segnent havi ng sent ence posiPCITAU2007i0000%RL | ON
associ.ated therewith and being a self contained and 5 meani ngful group of
words; selecting a plurality of the sentgnce segnents according to an
i nput; assenbling the sentence segnents into a sentence according to the
sentence position information associated with each of the sel ected sentence
segnents; and outputting the assenbled sentence. 10 40. A nethod as
clained in ciPai mamethgieasslaimedin enenfettimsildo §dt whereimghe bktarpeorsprisssh. 41,
A net hod as i i i 9 4 rein the sentence position
15i nf or mat i osﬁie ggﬁgtr?asﬂgglluﬁ%gh %etrlllg {etr}ll?:gmrsn\élgﬁ%(ﬁtresggnﬁéipﬁ uﬁ?é:lé?ﬁgaoaf: t he
begi nni ng, rmetdhelityy inethat tiof huirhe-BlenteepaBes are thode whidhethb persdsalt) dlotRd i n one
of clainme 39 to 41, responses are step-by-step human devi sed instructions
to a humdn XS eacting to a system event input. 20 43. A nethod of
searching for a hierarchically stored human-1i ke response infornation
associated with stinmuli information such that simlar stinuli are
associ at ed t3dget hemeithodtas elagmedinhorer efrobdiing dlto Bayveheraindhellibieyr emprides mul i
are associ ated tqgether .in deferent hierarchical |evels, conprising:
25r ecordi ng ® gatgg?ﬁsﬁg?ﬁedﬂsqwﬁ?‘?fetﬁﬁtraé?/?%ch%qqamalk,luman° Sey€arching for a
mat chi ng response to an input stinmuli within the |evel of the hierarchy
w th the sane response as the previous stinuli; and in the event that
a mat chifig Péspo @eﬂ@dr‘f’étclallré%ﬁdl aeaniching 1fto B4 avhereioihabiarpeampisesul i
el sewhere i ' . 07/087682PCT/ A1J2007/ 000097 - - 44 A
met hod as c{gglf*‘@ntgé pésﬁggeg%}#uﬁgg}gv\tﬁ%raer? ggrfsgrgctg gl? @%C%e ?\Veeﬁl%cr(‘?ﬁaﬂﬁ‘féﬁ the

inputs stimuli.

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

with a user.

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.

20
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

25  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;

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

according to the output instructions found by the look-up device.
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49. A conputer program conprising instructions for causing ¢onput i ng
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conpri si ng conput er program as 3
outputting the assembled sentence.
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40. A method as claimed in claim 39, wherein the sentence is output as text or
speech.
41. A method as claimed in claim 39 or 40, wherein the sentence position

15  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.

20
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:

25 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.

30
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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.
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