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WD 2006/ 126192 PCT/ |1 L2006/ 000603 1 VO CE | NTERFACE
FOR CONSUMER PRODUCTS FI ELD AND BACKGROUND OF THE
wONVENPRL (O The present invention relates to CoORggMeL006/000603
appl i ances and, nore particularly, to a 5 voice
interface to inprove the human interaction wth
consunmer appliances. Mbdem dan is inundated with
machi nes and appliances of all kinds during daily
life. Th¥QISENTRERETIAGE &#CRCODSUMBRIHRODESC TS OMmoON| y
i ncl udes buttons, dials or keypads. However, a
sinpler, nore natural and oftentinmes nore conveni ent
interface between man and machi ne i s human speech.

FIEL BhAISDIBRCE GROENDEEH THE NavENTtOMNoul d be advant ageous
to have 10 a voice interface for honme appliances and

C a3 UiBdent iBehfinir&laft A %hﬁnne?pﬁfpﬁﬁnée@ CRENkldr@halRSiarly, to a
been ‘devel opi ng over the past decades and vari ous

voice %EHQ(%‘}B %gﬁ%ew tdritiiof @H@%n@ﬁﬁe ARRLcd

speech recogni I'ncludi ng constral ned

I n{aﬁ‘ié’g{lﬁitn&ét%‘ M%é@i&% 3hq 'a%lgag@%gorfr at‘ﬁglﬁgg%&&% daily life.

Speech recog ron technology 1s one
lications |ike travel booking .1 nd, i nfor i on,
The R RERlere DR BT <PRE R B L P OnER bR cRus P keypads.
routing, ,and director si,.stance. Usin onstrai ped
HoweyPh Al Se Blgh PROFL DA BPRES ST SREVEIN ARl {a Derween man
hi ah . . L)
and n}alé; ing 43 Ccu%ﬁ%}égﬁg ﬁﬁggg}egsg%%gqé I(ggr?aéﬁyii%fggqsd)b%p;cfvg]ntégee%us to have
information about _the confidence_ of a particular
a voigGedpigase fob homg appligucehandeonsiraeideetiosic psducihe  syst em
triggers the application to pronpt callers to confirm ‘
oSpeeghe decoghision hagukesh {ewslopimD wxanibbepast Hecades yand various
say' billing', is that right?"). Ganmar constrai ned
methadebegigsi hivenbeonstodivesd fohaaupwsaedlspeack osgrgntideh PABRSemcluding
to a small or nediumsized formal grammar of possible
constr@sd @naasar swhogtitidsand/ptwal laygwhet revednitiogi ng a gr ammar
specification | anguage. This type of recognition works
b &ptedthebogdnitton pleakery isused @t telieplgbrn@plicdtRap Ol &Sivéltooking

speci fic questions, like yes-no questions; picking an
and information, financial account information, customer service call routing, and directory
assistance. Using constrained grammar recognition, such applications can achieve high
accuracy. Speech recognition systems optimized for telephone applications can often supply
information about the confidence of a particular recognition, and if the confidence is low, the
system triggers the application to prompt callers to confirm or repeat their request (for
example "I heard you say 'billing', is that right?").

Grammar constrained recognition constrains the possible recognized phrases to a
small or medium-sized formal grammar of possible responses, which is typically defined
using a grammar specification language. This type of recognition works best when the
speaker is providing short responses to specific questions, like yes-no questions; picking an

option from a menu; selecting an item from a well-defined list, such as financial securities
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25 option froma nmenu; selecting an itemfroma

wel | -defined |list, such as financial securities WO
wo06y/1k831292 PCT/ | L2006/ 000603 2 |i ke stocks @ad/112006/000603

mutual funds or nanes of airports; or reading a

sequence of nunbers or letters, |ike an account
nunber. The granmar speC|f|2es the nost |ikely words
and phrases a person will say in response to a pronpt

like stpekst dnsinmutyed fuidsse waomadsofamicbautsr asesading a segkewe ofmumbers or
semantic 5 concept. For exanple, a yes-no granmmar
letterm}'g&etammmtﬁlyasfhbef:yeah", " uh- huh", "sur e", and "okay"
to the token "yes" and "no", "nope", "nuh-uh", and "no
welfhed geberiiart epechfiest thk anos tnl(ﬂ\ely vhorgs aﬂﬂﬁfhrﬁ&l@ a’e@E@f\ﬂl NGl say in
a 10-digit account nunmber woul d have ten slots each of

respoiSd €1 a SOMpRIaRd QAEh Hagh tthodi wikds Qb o1RSseE a6 Q1 icllt%@ Ugha semantic

nine, and result fromthe granmar woul d be

concdif- BbiGbtantBIEIDe e d A lor é&@%msﬂﬁ’éﬂﬁrlnaﬂ frydsh e"y%@ﬁ"ak‘%ﬁ @Y, S"sure”, and

somet hi ng 't hat "doesi t match an 10 entry in’'th

"okag' @THRfokeh e)(; :afl& Qg W a?:o;)f b uh'-‘rya?lhc'ﬁ{) lu)/a'v dude"‘ to fhe token "no".

recognition f t he I i cat’ dn wi

A g‘r%rﬁﬁ{af’ P eﬂt@ﬁﬁ%t W@ §1t Qﬁ%}ﬂuxﬁ%ﬂnbén\goﬁlgcﬁja%' tten slots ea?h of which

ed agai ONE&  answeri ste
nition is well eS|

S L LR T
e AL SO A A S AT ot o

Eelakl ng over a | arge_amunt of background ngi se or

entry;ip e §1a W&é)ew&nﬁf@lw"e%ﬁo"ﬁéma%fm&m%@@w% @h%@ml»atmn will
be backed up by another input nmethod or transfer the

re-prf|pPy USeE Qs r"éhab they said, élﬁ% regRenisies vabikedried agaipekta telephone
t hensel ves over and over quickly beconme frustrated

answeniER silarmueids eNamuratonsanigehpsogEtoyn welbdesihaiwend iseepeatedly
speaker to provide natural, sentence-length responses

unablectospeleistind teessei (ﬂysicalﬂgatdue db thargllagaisuedagrndingrhe question,
uses statistical nodels. The 20 general procedure is

havirigoa 8fide eccant, angeblingboe spaakisypice al lafgesponse of batlkdtound noise or
each response matched up to a token or concept. For

interferent®l| theftolephdiR LOWeRRL systed Waruld BY beadell dpdost Advther input method

billing departnent”, you woul d want to recognize
or traR6Rf 8RCRAH thiak@petatdtaglids AWMe IH r8peabitlelnselved over and over
quickly become frustrated and agitated.

Natural language recognition allows the speaker to provide natural, sentence-length
responses to specific questions. Natural language recognition uses statistical models. The
general procedure is to store a large number of typical responses, with each response
matched up to a token or concept. For example for the concept "forward my call to the billing
department”, you would want to recognize sentences like "I have a problem with my bill", "1
was charged incorrectly”, "How much do I owe this month", etc. It is difficult to create
large, rich grammars that consider the context in which the words are said. In addition, as a

grammar gets very large, the chances of having similar sounding words in the grammar

greatly increases.
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was charged incorrectly”, "How nmuch do | owe this
month", etc. It is difficult to create large, rich
wgrammee2t hat consi der the context in which threTwor@soonsos

are said. In addition, as a 25 grammar gets very
| arge, the chances of having simlar sounding words in
the grammar greatly incredses. WD 2006/ 126192
PCT/ 1 L2006/ 000603 3 Sone systens use a hybrid of
c dioster ysteed uge arhyérid ad domsttained Igrdrameguagenatamd tnighd genecognition
that permts sentence-length responses to specific

that pgresd seattace-buptl geporass bivpedific ghaviand, bpaignoods thd imelevant part of
sentence using a natural |anguage "garbage nodel ".

the sGgsivenudige tahhsuaddaeachbe Wehihagd hfpl's GdiabinBRCONY aggoach with
short answers can be effective at nmaxim zing the

prompe CUEAEYcoRHEe ShoSORRRRENESS befeffe8RIAL hiAMniARe @t N accuracy and
recognition “i's performed by inputting a speech si gnal ,

Cone&t}{@S%ﬂéc}éoMﬁbﬂg a mcrophone and digitizing the
S|gna Tﬁe speech signal is input into a circuit

or m QIEE%’ qgﬁ%ﬁg%@ ° fln_?ﬁﬁlfngr%%gﬁ%lﬁo%ﬂ iy using a
miuo?!hgr?er %1&&1@%5 ﬁ?%é &@Hly'l" n Qéee'cl? @H}hgld sgmg{uzﬁ-go }éoén%glq including a

me” domnai n
ffer. The orith .I‘OCGSSI
proce TSy R éjﬁlfofmf:)?rf?f} R g EFE@-H eSS pF ' Bnown FFT
buf s _disti.nct, fromt .buf
“Ol@ﬁa%@me < 1 G ﬁﬂzea@ui’%ceéo%lgn%vﬁéﬁq R C{O@%Mﬁ?@d in an
l%}c{?erforn‘s every stage of the FFT out-of-p w
mputtdy& oy Thenf TT iahgprishimiend dle propessingds ﬁé@?ﬂlﬁ%lfaerfa%ed out-of-
transposing one "digit" of the indices wth each
placesi.ggid anaupng buffer s gwénctMI ahgypnt hvifers &or ehamplgnile Stockham
data buffer for the input data and the output
auto-foiy el grrethiey(Seasiham) 1 9D perfarmagyityaitagstafahe §§ Tout-of-place, typically
"in-place" algorithms without auxiliary storage and
writing baeb uind Seplabatveeditgiotangy erapsposprsees” digivodf/the isdieds| with each
matrix transpositions (which swap individual pairs of

stagedi gits) at internedi ate stages, which can be comnbined
with the radix butterflies to reduce the nunber of

passeR-sINe” FHE alabiehh I8N gRNsake data buffer for the input data and the
output (frequency domain) data. A typical strategy for “in-place” algorithms without
auxiliary storage and without separate digit-reversal passes involves small matrix
transpositions (which swap individual pairs of digits) at intermediate stages, which can be
combined with the radix butterflies to reduce the number of passes over the data (Johnson &
Burrus, 1984; Temperton, 1991; Qian et al., 1994; Hegland, 1994).

After performing FFT, the frequency domain data is generally filtered e.g. Mel
filtering to correspond to the way human speech is perceived, A sequence of coefficients are
used to generate voice prints of words or phonemes based on Hidden Markov Models
(HMMs). A hidden Markov model (HMM) is a statistical model where the system being
modeled is assumed to be a Markov process with unknown parameters, and the challenge is

to determine the hidden parameters, from the observable parameters, based on this
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20 Burrus, 1984; Tenperton, 1991; Qan et al., 1994;
Hegl and, 1994). After perform ng FFT, the frequency
woanmwimeata is generally filtered e.g. Ml fipctrariongooosos
to correspond to the way human speech is perceived. A
sequence of coefficients are used to generate voice
prints of words or phonenes based on Hi dden Markov
Model s (HMVB). A hidden Markov nodel (HW is a
assumgtion. i Beiextrhcted tekdeMpreractetseas fiendmused fgp@Brmogpetaddesagnition.
assunmed to be a Markov process with unknown
Havinparmaed ehich dng thprobhbilibseotym dlserved setpercasfireotdie data given a
hi dden paraneters, fromthe observabl e paraneters,
word Slaseshe @R wohd scqiEhc2QD6hI22 683N PET/thd 2OCHIRNOF0R] seduence.
assunption. The extracted nodel paraneters can then be
used to perform speech recognition. Having a nodel
whi ch gives the probability of an observed sequence of
Refer@&&gSti c data given a word phonenme or word sequence
enabl es working out the nost |ikely word sequence. 5
Ref erences Rabi ner, Law ence, Bi i nb Hwang Juang
Fundanment al s of Speech Recognition, Prentice-Hall
.Ja W I . T 3 ' o
Rabln#%ggﬁ%eé ?,ﬁgl%g-g{%%{ég%u%@gﬁ%%ﬂ&&ng#%ﬁ%&f S oc}?kg&vrgﬂtnﬁ' fJIQfEmce Hall

Urier =seri és,

s S8 i TR o ARSI B R e

. Conput er nf erence, Proc.. AEIPS 28, 229-233 (1966).
Fouriqy sejgs, ?Hﬁ‘il?s ”’é’HHq% 2@3%;\9@5 "An in-place in-order

radi x-2 FFT," Proc. | CASSP, 15 28A. 2.1-28A. 2.4

(1984). C. Tenperton, "Self sorting in-place fast

Fourier transform"” SIAMJ. Sci, Stat. Conput, 12,
T. Gy Hiockbas. ¢35k 19949 . copgolgtign, and  cogrelagion’an Spepg Rint Computer

Tolimeri, "Self-sorting in-place FFT algorithmwth
Confendnee.rRroe. AOPRI38g22hagde (Y966EEE Trans. ASSP 52 (10),

2835-2836 (1994).

H. W. Johuson and C. S. Burrus, "An in-place in-order radix-2 FFT," Proc. ICASSP,

28A.2.1-28A.2.4 (1984).

C. Temperton, "Self-sorting in-place fast Fourier transform," SIAM J. Sci. Stat. Comput, 12

(4), $08-823 (1991).

Qian, C. Lu, M. An, and R. Tolimieri, "Self-sorting in-place FFT algorithm with minimum

working space,” IEEE Trans. ASSP 52 (10), 2835-2836 (1994).

M. Hegland, "A self-sorting in-place fast Fourier transform algorithm suitable for vector and

parallel processing,” Numerische Mathematik 68 (4), 507-547 (1994).



L0

,.....
L%

20

25

M Hegland, "A self-sorting in-place fast Fourier
transform al gorithm suitable for vector and parallel
processi ng, " Numerische Mathemati k 68 (4), 507-547
f;lbgl% WO 2006/ 126192 PCT/ 1 L2006/ 000603
ri gg&”azg §St even G Johnson: FFTW 15(3'}‘\/&3&0%800683
http://wvnv.fftworg/. Afree (GPL) Clibrary for
computing discrete Fourier stransfornms in one or nore
di mensi ons, of arbitrary size, using the Cool ey- Tukey
Matedogiaidot 40 $té¥eR0G Mohfon IBFBWY 118 //Gaww) SRASAN, A 'fred (BPL) C library
references are hereby incorporated as if entirely set
for émigubind @lslele FouBeckasaung ib@Redrividre div@fsions, of arbitrary size, using
http://en.w ki pedi a. oi g/ wi ki // Speeclirecogiution,
the Qbd1py-ThEdy- aMdeitRBIA Be O GhMb khd $0G! R¥nson, "
Tul cey FFT _al gorithm 10 SUMMARY OF THE | NVENTI ON The
term "progranunabl e devi ce" as used herein refers to a
m croprocessor or a dedicated device manufactured

All HSdrBea iy HeROD N ARYa SUGHT 88irApk&.foliPAe@r CPLD. The
terns "m croprocessor” and "programabl e device" are

Backgethdemefis fisther changeably. The term "open words" as
used herein refers to a set of words recogni zabl e

httpOieh wiipadia. 3/ SREGpbéD KEABRIAYT | NY L2p$RBOEK pedia.org/wiki/Cooley-
recognition scenario. The tern1"|n-pFace FF%
Tukey ¢OMi ilbslithas used herein refers to any mi xed radix or
real mxed radix algorithm The term"generic" as
used herein nmeans that any voice interface application
can be applied to nultiple progranmabl e devices (or

SUMBMRCE dFariik YW vEWIIOR! |y by integrating 20
appropriate libraries available in the application

deTat apie fprolsiadmnidbld HeviRyeseidedi IRYEALERR ol Renik@pfTRessor or a
"manuf acturer” and "devel oper"” are used herein

dedicatt® BeNaNgRARh MR dishef B SechhBlobP8ua@nhd KBICNHGA or CPLD. The
devel ops an appliance for manufacturing the appliance.
terms “microprocessor” and “programmable device” are used herein interchangeably.

The term “open words” as used herein refers to a set of words recognizable during a
specific stage during a speech recognition scenario.

The term “in-place FFT algorithm® as used herein refers to any mixed radix or real
mixed radix algorithm.

The term “generic” as used herein means that any voice interface application can be
applied to multiple programumable devices (or device family) typically by integrating
appropriate libraries available in the application development kit of the present invention.

The terms “manufacturer” and “developer” are used herein interchangeably and refers
to the entity that develops an appliance for manufacturing the appliance.

The term “manufacturer independent” refers to a property of the application kit of the

present invention, that voice interface applications may be developed for multiple types of

appliances and/or multiple manufacturers of the same type of appliance.
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The term "manuf acturer independent” refers to a
property of the application kit of the present
wonvenzson, that voice interface applications mweyh®o06/000603

devel oped for nultiple types 25 appliances and/or

mul ti pl e manuf acturers of the sanme type of appliance.

WO 2006/ 126192 PCT/ |1 L2006/ ©00603 6 According to the

present invention there is provided a nethod for

gewrendtrigny theipeasenti inverfcacthereds papplédnoeshathioc lgenayting voice

be perfornmed by a manufacturer of the appliance. The
interfaraof applishess whichroas e genfbrinfedabp b agaraiavairbeofitiei appliance. The

for controlling the appliance, the programmble

manuf@ent&eisheviidgd HBEPHIHEErafimdbes Fetibafod ckittdlyd &% Bfpliance, the
random access nenory 5 and capable of |ess than 41

prografuhhble el I8 tHaWel! RORrRRIOFIEGOMEn o TREGHFRRWaGhdY e acdeSs memory
further provided with an application”devel opnment kit
L1 o oDt aor o . _
o cHRIEAF AR, SRALESLLARIAR el o HRAFILBER s e
.l | e deyi R .
Mtggél}uégél}c%ﬁg@{ﬁgﬁoéxﬂgm P 99F JITARL €, %ﬁﬂfcﬁgé‘ﬂé hfgraéhe voice

2 a e application® s r

et S5 h s 0P PEERGRDE, EPDP Y SRR BRE Bhhns e
proee i it L BB S o RSB SR PGl 5 werof
oo st e pa i R B S IE B b v e

.the speech recognition nodule, solely in response to a,
running 8g pppligajion.dhe trpdi cefipisinrydepmatiple Fages gad forgrch plage a different
appliance. Preferably, the speech recognition_nodul e
set of \pper veupe AIg rseaknizebledni theameedhgseeghinen nRdeleePreitrgbly, the open
whil e running the application, a speech 15 recognition
wordscat cedoghizen byabe ssecon re¢dognition, maduls omielpsn sspecsh tofa reviously
user is detected. Preferably, resources of the
storedppuegii@npeded o davserce! the clppilenckeBseférhbly, fhelkpbabytemndfon module
random access nenory. Preferably, the speech
uses sUPQORBH he@anitod Wigritheb Utefraily, Whid ageimd gerdpphemtibey a speech
computing a fast Fourier transform Preferably,

recogiBfiOF ATHIaAE bSyiRedd-MelrBd ablSédt0aPeedidNa uePHietected. Preferably,
optim zed for speed. Preferably, 'the progranmabl e

resourd&Y iof §ht Sprééjaﬁﬁ;ﬂa%g: RYvith8nARadTaad T AGh U @E1ob¥1OMof random access
mul tiple different programrabl e device fam’i es.

memolV, EPREGILY; tfOUEeckB recognition module includes an in-place algorithm for

provi

computing a fast Fourier transform. Preferably, programming is performed using assembly
code optimized for speed. Preferably, the progranunable device is selected by the
manufacturer from multiple different programmable device families. Preferably, code is
portable between a plurality of programimable device families.

According to the present invention there is provided a voice interface application
development kit provided to a manufacturer of a consumer appliance for integrating a voice
interface for the consumer appliance, The development kit includes an application generator
which receives as inputs from the manufacturer multiple stages of a voice interface

application, and for each stage a question is posed to a user of the appliance and a limited
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portabl e between a plurality of programrabl e device
famlies. According to the present invention there is
Wpr2o%/Qetb2a voice interface application devel 8OW#NIG06/600603
kit provided to a manufacturer of a consumer appliance
for integrating a voice interface for the consuner
appl i ance. The devel opnment kit includes an application
generator 25 which receives as inputs fromthe
numh%ﬁfﬁmwréﬁ aFRLICEqEpiZablstin gesponse 1] saish questiai: dhe Kifdurther includes
plication, and for each stage a question is posed to
a datsa wsenl vogrds frenappich e epandonds| drerseledtednty 2e0BAMTEdeRT, the data
PCT/ 1 L2006/ 000603 7 numnber of open words are
base rfedlgnichlles inndaledponsa ghizismithe questi dhe Mhwufkitbrer selects a
further includes a data base of words from which the
progragpenbleodedcarfens elpoiratintapld bevicamfmhdies unébuilthe adta interface
base further includes nodels for recognizing the
circuin@olisied Th e @pUbRLIBINRb 2B 8InSaL Shpropfaah ARTablie: Walice@e which
from progranmmabl e device fam i es and builds a voice

impleni¥n®y {8 I1Ratdd SdtletatddGliHdRS a%{ﬂlctaﬁgn 3eRkAtan ‘P@ef@bébly, the number
programmi ng the progranmabl e device with code wh

of oﬁeﬂpﬁﬁf@nksie@ AP GRS, 1‘?15111@@?3;{ alBdro bt n‘E rogragu nable device.

application generator. Preferably, the nu open

Prefel\g? 33?1 al!)(ﬁ’tl%)l?%? C}{eh@d?ie % éf Aﬂog%tgp%grt?&/ b? eaﬁotﬂé g)fo%r%&n%{?@ device

evi ce era

famil%g.dﬂ]ei % n%lu%ns?% %&EQ g 1%3‘5? {nﬁ)é})% wl%litzlhe %r oggsgicmlé's'a{% ffie user by
contr B Par ée Safe BER Gtk FHirERy dbe MR ehasss specch

Pr ef er abl ekt further udes a . .

I‘CCOg‘P]é]@Bd]ﬁ(? e %W s\m 1R %{;ﬁﬁjﬁt ougar grﬁlsgcfrgbégqrgg{n to volce input
Fouri er transform algorithmto voice input data

data rpesdwsd g dhs apnl ﬁeceap%ﬁg%béﬁé thppaesh sesognition aoggleeapplies supervised
recogni ti on nodul e applies supervised recognition

recogpitigbRigoRiENs-Accor ding to the present invention there
is provided a program storage device 15 readable by a
mefeieprdeng tarihé hirssertrbouyiiony therpriogpramidefl 4 msagrarct storage device
executable by the machine to performa nethod for

readablgi hydir ngachineg iteiezibipnt enfalymgc b rpogiamwbi atstroctiving adxscetable by the
appliance. The nethod is perforned by a manufacturer

machiok tohperdppl iaamethod The bwldh@da voice interface circuit which controls an

appliance. The method is performed by a manufacturer of the appliance. The method
includes programming a programmable device in multiple stages of a voice interface
application. For each stage a question is posed to a user of the appliance and a limited
number of open words are recognizable in response to the question. The programmable
device included in the voice interface circuit, is selected from a plurality of programmable
device families and a portion of the programming is generic to all programmable device
families and a portion of the programming is specific to the family of the programmable
device. Preferably, the programmable device includes resources of less than 9 kilobytes of

random access memory and capable of less than 41 million instructions per second. wherein
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i ncl udes programm ng a progranmabl e device in nmultiple
stages of a voice interface application. For each
wetage2alogquesti on i s posed to a user of the appCiranmes/000603
and a limted 20 nunber of open words are recogni zabl e
in response to the question. The programuable device
included in the voice intefface circuit, is selected
_froma plurality of progranmmable device famlies and
said @1‘%ﬁmmhl%¢e\ﬁq¢ei1§}®g$ agrabvegs iof lepsrtban ¢ klpbates of random access
programmuabl e device famlies and a portion of the
memqyy ogd espmblegpfilessshaiw 2T nullico ibdtechiens ey sasbnd.he
programmabl e device. Preferably, the progranmbl e
devi ce includes resources of |ess than 9 kil obytes of
25 random access nenory and capable of |less than 41
BRIEFDESCORIPTISN QOE IHMBREEWISE@60nd. wherein WO
2006/ 126192 PCT/1L2006/ 000603 $ sai d progranmabl e

dehk GRvdifioh U @Srdie Fesibes, Bf wagSst &:haipld okiyl abiit RSer@ce to the
random access nenory and capabl e of Iess fhan 21

accon_ﬁlﬂalnkfin@rar&\ﬂi%%Nﬂ{eiré%ﬂ.s per second. BRI EF DESCRI PTI ON OF
HE DRAW NGS5 The invention is herein described, by

Way G Of isﬁ{/‘q&fﬂ?laﬁ &%%&S é&sﬁst&ﬁf a‘flﬁ%ﬂe{?g}& f%r #)g@védin% a voice interface in

acconpanyi ng draw n erein: prior art

e S A e e T

ce’l a consuner a b an

e di,nent .of .the present inventjon:. FIG ,2 J.S .

af K0 Rooot SEERE G B BRI 1 fealifh Sfvelopment kit

%evel %{)msﬁt Kit, iLO accor di ng t o gn enbodi ment of the
accorfpg i CRAHREPGH, DARESH &Ve8UPR 23df | ow dr awi ng

showi ng stages of a vojce interface application,, i

2dlr %?Sr?gﬁ?% dragping SROMNRSHESDPL 4 HECHHELERE APPNRBHpGifcording to

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 15 The
an emppdisnent of the EFASERIANYEIUSR. a system and met hod of

creating a voice interface for hone appliances. By

way of introduction, consider the ubiquitous

clock-radio or alarmclock used to arouse us in the
DESGRIPRTOY. OF REEsk RindRR A EDEERCIIAMENTE he cl ock-radi o

i ncl udes several

The present invention is of a system and method of creating a voice interface for

home appliances. By way of introduction, consider the ubiquitous clock-radio or alarm clock
used to arouse us in the morning. The standard interface to the clock-radio includes several
buttons. Typically, both time and alarm are set by cycling through digits by pushing one or
more of the buttons. This process is repeated to set hours and minutes. The alarm time is
stmilarly set. Those who do not have a regular schedule, for instance, are required to repeat
the process of re-setting the alarm time several times during the week The standard clock-
radio interface is not generally convenient for individuals who share bedrooms when each
individual has a different schedule. Improved clock/radio/alarm interfaces can be purchased,
however, given a plethora of buttons many people only learn the most basic functions.

As a consumer appliance, the clock/radio/alarm is very cost sensitive. Each additional

feature requires an additional button adding cost and size to the unit. Alternatively, the



buttons. Typically, both tine and alarm are set by
cycling through digits by pushing one or nore of the
WOL0e126192Thi s process is repeated to set hour 8CEAL2006/000603
m nutes. The alarmtine is 20 simlarly set. Those who
do not have a regular schedule, for instance, are
required to repeat the pr%cess of re-setting the
alarmtinme several tines during the week The standard
featurg sy ibe meltplxethvishfexseng durions agdingradditipnaloippam et tofthe human
i ndi vi dual s who share bedroons when each i ndividua
interfras a different schedul e. |nproved cl ock/radi o/ al arm
i nterfaces can be purchased, however, given a
plegrhoizal okentioh bbtie present peepicr iond yrovidarvoideentenste to
basi c functions. 25 As a consuner appliance, the
home @gﬂﬁﬁ/&ésaéihcﬂh/ A B¢10eH-Fadve ' TheC@sde iaenfitd, iaverrdingab an embodiment of
additional feature requires an additional button

the prastdk NG/eBOGT iPREhISMERed vt enikiRial addikibeainaki, \val the drb@ of a few
WO 2006/ 126192 PCT/ | L2006/ 000603 9 feature may be

dollarf8} E'%q%ﬁigeﬂirﬂ\énazhfbo%@tﬁfnig%d Ridfat ilao AdabiRSesadh E% QNBhilable using

conplexity to the human interfacé. A principa

a small{EBk hilo %c&ﬂ&,@?ﬁ%ﬁ%&éﬁ%ﬁ@ﬁi@l Oy Rh OViif$hyRes of random

volce Intertace t one applilances, such as a

accessgl%}%g'xglh}r’m Qxﬁc{ 89)1}&92@‘%38 %aétﬂﬁz‘?e{nftsf‘ﬁa%z 1%%6@&?2&&&%{&5%@1%15& TX) or

_ e “the presen nvention i
equiva\&lrgx'txtrlg&eg%fg? lr]gg%%ﬁ) 'ncgagal!flﬁicog‘?lj gg ta?ii%%tggc xﬁés gwfgxi geéo%}@’ (MIPS). It
o ShOHRS RSB B0 BB S RBH venion

with 2 kil obytes of random access nenory and 40Mhz
has mpuglless resBEGeR A FFOFFREOLS WSS 0P PHOT-RD (HPeRFR TGCO gl gy Systems, .8
TX) or equival ent processor, i.e. ASIC capable of 20
telephap¢ prsyigringsYSeeti ons per second (MPS). It .0 shoul d
be noted that the Frogrammbl e device used in
enpoticneintestiof ehehpr prssent imestinn oA tchasovide hsefpsye tools to
resources than processors used in prior-art speech
manufacmogyniof ihomesyglliensss for guildtigl eplooreingn@eefdnthe appliance. Each
systens. Another intention of the present invention is
manufactuper @f coesusrf tpplizmctombs buid amveitefiaetfaceewish afe hbHthe application
appliances for building a voice interface for the

kit, ofaPPpiceone tvelds!) according to his own requirements.

Another intention of the present invention is to provide performance, typically speed
and recognition accuracy sufficient that the voice interface is convenient to use, Performance
is measured both by speed and by accuracy of speech recognition. Speed required for a
correct recognition of a response is on the order of 1-2 secs, accuracy of recognition is
preferably greater than 95%. Preferably, the performance is sufficient so that a conventional
interface is not required as a backup, reducing the overall cost of the consumer appliance.

The principles and operation of a system and method of creating a voice interface for

consumer appliances, according to the present invention, may be better understood with

reference to the drawings and the accompanying description.
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15 manufacturer of consunmer appliances nmay build a
voice interface with use of the application Kkit, of
woneospzedznt i nvention, according to his own PCT/AL2006/000643
requirenents. Another intention of the present
invention is to provide performance, typically speed
and recogni tion accuracy stificient that the v0|ce
interface is convenient to use, Performance
mBaEe e¥plpaig aybasiiments of dheppversonria dptadl 1fs‘§)é@abﬁ understood that
recognition. Speed required for a 20 correct
the invagiogns notdimioéd m itespbiesiéon © tha detads of desigrofndithe asrpgsment of
accuracy of recognition is preferably greater than
the c@mdenes ekefati y thehbolipevifipdasmipton or slififtiacddeint tteodmabvatgs. The
a conventional interface is not required as a backup,
inventi@d isceapgble e cal@rahbodivsiits @f dfeirgomactietd apgniahoet in various
The principles and operation of a system and net hod of

ways. Aleatit ROodeMidestdIdt Baf @6 PhfREclo €O RS fERh iy @AFleS$ed herein is
according to the present invention, may be better

for th&/PEBERLAAs WipkiBn aﬁésmcﬁﬁ&ﬁ&%ere Radda ghigwkngs and the

accomnmpanyi ng descri ption. 2006/ 126192
Pgih'o‘:xl%@@@én@@@@ﬂ% while Qﬁé %Es@u&ib‘ﬁl BlrBinng grdaoedi gieﬂhﬁl Qbnsumer
he 1 nvention in detall, it 1s be understo t ha

apphag&t%aﬂ{é Sﬁﬂxfdpg& 6f8[h9 grecfle%ﬂ'g( glﬁzrogﬂnét Be ?@%ﬁéf%&'l%e aBpI'iJh%es eg.
auorSBIRATS Bty e%cc{n%éﬁﬂgrra@vahhéionfs%ﬁweW. nvention |s SQpZE,l e

t her enb |nents or, of. bein cti.ced, or. carr.i ed

o bl Hhe, SR oD et e BY R e et Phyiyfting a fes
r.aseol o and termnol o enpl oyed herein
Fou”qrélan%flelrmffﬁ% bﬁmég@ yroubatipm BA™%3#% Shoul d not be
reg arded as limting. It should be noted that while

t Ré RS Foothe ﬁé%‘@mas,uFémaF ! aldistrgics @ sy A and gphegetor providing
appl i ances, the principles of the present invention

a VOIQ@ayltﬁéﬂcadépii e@nswnen aprjeneppladepisalls. @ margificowretdgvsioper of
_or use in non-consumer applications as well. 10
appliafer 19kebuildsen wpiee tfertamogjroutti 193 asl o oft tomsurserchppliancch01 under
algorithmfor performng a fast Fourier transform nay
develdpenean pr swemuddtigarditchin (kooskiowinh villieh antilateRahe furictign méwonsumer
to the drawings, Figure 1 illustrates a system and
applian®d hatdbdigy dpretopedi Wgice interface circuit includes a programmable device, e.g.
microprocessor 115 with a cable 109 to a personal computer 111 which programs the
microprocessor with a voice interface application. Microprocessor 115 has a connection 105
through appropriate circuitry to a microphone and a speaker cable 107 to a speaker (not
shown) for voice output from appliance 101. Program storage device, e.g. CDROM 113 is
used to load a voice interface application development kit into personal computer 111 for the
purpose of building the voice interface for appliance 101,
Figure 2 illustrates a block diagram of software modules included in voice interface
application development kit 20, according to the present invention.

Application development kit 20 includes an application generator or scenario creator

201. Application generator 201 is used to generate a series of questions which will be posed
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20

25

a voice interface in a consuner appliance 101.
Typi cally, a manufacturer/devel oper of appliance 101
whuiadigee@2voi ce interface circuit 103 as part @CT/IL2006/006603
consuner appliance 101 under t5 devel opnment or an
ermul ation circuit (not shown) which enul ates the
function of consuner appl?bnce 101 bei ng devel oped.
Voice interface circuit includes a progranmabl e
to usegeof appliapegy101. nivpplipativaezsasiator 29 iniused 2 dalbrea pook epeg words
. _personal conputer 111 which prograns the o ,
whichmirgreppidoeses seaponies Hoathe juestianatpeséd c®hap phe atdeonterface is run,
M croprocessor 115 has a connection 105 through
modelapptixpopeateords arewstarey it mndomiaccasp heneraatached pe ak packaged with
cable 107 to a speaker (not 20 shown) for voice output
microproeessap pl 3. diteendtiier dPropgh arords o ligted @vibbayt ten gr 2CDREM using
113 is wused to load a voice interface application
simall GVEhaRIBRt ddvide 118, Qieﬁ@fcﬁﬁ?g’l ah tBospustiedr aetlraborrediRd for speech
pur pose of building the voice interface for appliance
recogdifldn. FirSffB)12 anl APl ab aSe 30Ok HeAGHGA: Aurinfdvasife of the
nodul es i ncl'uded in'voice interface application
applicHBN L QRIRER, Eli&ati%gz 5cAEERE 30D % bheld1€a RERSRR bor error message to the
I nvention. B AppliTcation devefoprment kit 20 includes
LiGcat 0 fya1 2
devel%r})éﬁl? @gtssa (hx%ﬁuf&@éﬁf%?%g%rfﬂﬁ% %ﬁ@gbgﬁ{ng cgﬁ&%&’ 2012%3ommonly used

I 'on genera enerate a series
~ed O QUEest 1on Leh wil] .he: no. . o An
wordspes HESHE 00RsS v oi BB ERE R AR ent 16t 20 in
plication geperator 20.is used.to define a set .
recorc@ﬁ ayor p%}gbasg“ﬁg.hgg?lgatb\alx gr iaddition, r{g%lglf?cgmieﬁ 8P Ihe appliance
uesti.ons posed. n.the voice interface,i§g ru o
may 1501 S GRo] Rrpatt SO n P EmoRaPaHT PP it s dpplication
nengr*_attached to, or packaged wth nicroprg&gs or
generafeis 209rHe pRelRISRLY BRItSPeh ShRi Bsapguage nirdep oA - ethat many
. or 20, when using 5 snall progyannable devi ce 115,
microppessel fgmaiest AES speestipertadc dhacapegeiraderdppypswyh choose
_ recognition. Preferably, an attenpt to use too nmany i
micropieessant sty digriln gnaalyeady agel by theheanudgsprecan glegady integrated into
results in application generator 201 to generate a
appliawes fdIng or error nessage to the devel opnent person
(manuf acturer) operating application generator 201.
Cspemhl pccogatibn wirdide 208 feydd dal byicprdavd ded pdrfdmne ofaste Fourier
interface application devel opnent kit 20 in a
transforms with a butterfly/permutation process and compares the output data, e.g Mel
Frequency Cepstrum coefficients, to the models of open words stored in RAM memory.
Since RAM memoty is limited, e.g. to 2K words (or 4K bytes), fast Fourier transforms (FFT)
(and inverse) transforms are preferably performed using an in-place algorithm, storing for
instance time domain input voice data and the output frequency domain data in the same
array. Since only a real FFT is required, a 256 word data buffer is sufficient if an in-place
algorithm is used. The use of an in-place algorithm in includes a penalty in calculation time.
In order to increase calculation speed, speech recognition module 203 is written in assembler

code optimized for speed. Since assembler code is not typically generic and each

programmable device 115 family has its own instruction set, assembler code libraries 207 are



[0 recorded words database 205. Alternatively or in
addi tion, the manufacturer of the appliance may
woeoavdetyzes own words and build his own recor dedTwnzods 000603
dat abase 205. Application generator 201 is preferably
witten a generic |anguage, typically ANSI C so that
many m croprocessor fam Ijges 115 are supported. The
) manuf act ur er/ devel oper may choose m croprocessor 115
included p caplisptiondleatiopaayt kis @l tbysuphert rawtipcimikes of programmable
already integrated into 15 appliance 101. Speech
devicasdd§ghi ¢ridentonfodbitein@@sserspact of trdculatiae speedaeenpbition calculations
perfornms fast Fourier transforns with a
are pebiotihed féryihpdiyiutiatired bpnioe esst afidoico maapesn aftbdoubdipetit for the
data, e.g. Mel Frequency Cepstrumcoefficients, to
word fo'te findepskepbin@pepivadr ds stored in RAM menory. - Since
RAM nenory is limted, e.g. to 2K words (or 4K bytes),

f ¥otceFRitRE dppBBsiRr B8veldiniont 20t (BN GurkiRY EhsBYles a voice output
transforns are preferably performed using an in-place

modufe! YRth tr&U&‘dssﬂférc%dEgti&ﬁ FenkRREHE Gl 8o QR ot RO and plays the
voi ce data and the output frequency domain data in the
i r | ; EET L ire :

avest 8T 4 s PEOGPLORL YT (6500 SRS UG, VAot

develo%nge% kftl 1 fndtSEd BBSOI&I o8 e%rdﬁ&cln%é{?éaﬁ&?Zﬁ B L Thufacturer
|n|ncuesapenaIPylncaﬁculalon I fre. n order

and/wrto q| Nck ease ceam':lul ati on speed, speech recognition
bt 8 RS ftten in assenbler 25 code optim zed

gg{ggﬁ) E?]gq,? %{gg%ﬁvoai%i iglgq?‘%'eq%ﬁgq%gﬁai i fgwgtalléggif rg%!»rlrlgr ¥qwte control

. its own instruction set, assenbler code librarig o7, .
unit. Ypige YeeRsaEREImI0 P higmatefégscﬁsmaw}aﬁwru\a@& 5%’61019111% a
. application devel opment kit 20 to_support nmultiple . i

voice finiifpgeetorohe dP ¥ tnilsl eon@dviwibsTwislly, sewiagier3® fegins with a
further increase speed of cal culation, speed

listening stagndQli on acickgronnd prsessarde petseh de reembsd-toheedy pne or more
triggered by the onset of voice reception and do not

nameswadnte Whichtrbfer tawdredonoloaif, didd nstepakenvaredur Bé8) freoh sl&p mode.
Voi ce interface application devel opnent kit 20 further

He spediel thdeama CHARLBW pBpeechnded ghitidn alodulecti3dsuitdeses model of the
guestions generated by application generator 201 and

receivhll axise FOBIARLEY” and calculates a model and places the model of “CHARLEY™
in FLASH memory, attached to programmable device 115. Subsequently, on power up the
model of “CHARLEY" is loaded in RAM. As scenario 30 proceeds, the person is prompted
to enter an opening question and/or response by the control unit. The person chooses the
word “HELLO” from recorded words database 205,

Scenario 30 continues with listening step 301b, and enters two open words
{RECORD, SET} from recorded words database 205. The word “RECORD” if received is
used to initiate a recording, the word “SET” is used to set a parameter in the control unit or
DVD recorder. In response to “RECORD?, the control unit is programmed to respond (step

303b) “WHICH DAY?”. In listening step 30lc¢, open words which are valid spoken

responses are:



questions on the speaker of appliance 101 through
speaker connection 107. Voice interface devel opnent
wioi wod/imetdrer i ncl udes an option to record documeTBIINETO0GO3
211 for the manufacturer and/or a user of appliance
101. O Figure 3 illustrates _a voice interface scenario
30 for a DVD recorder remotlé control unit. Voice
interface scenario 30 _may be generated by a
{SUNRAY ONA YWHI YRS v e VEEP AVoiTé‘EJR%/}IPéM dodDro¥, TODAY,
the DVD recorder control unit. Typically, scenario 30
TOMSER@¥mith a listening step 301 as a background
process. A person is pronpted to speak one or nore
nafesachastazewif| scenarief Y, tho opdrewoolst ielslvartniotthe Stage are loaded from
i nstance to wake-up DVD from sl eep node. .5 He speaks
ROM drel/maditeA SICHARLIRY to REDE eaineced ag pider anmald deaice 065,
buil ds a nodel of the received nane "CHARLEY" and

5 Sceng@td But@itRscHstipeforandhplnac&pvwihia Figde |3?,Cffn' inSERLtEY Control unit
in FLASH nenory, attached to progranmabl e device 115.

asks SUPBSRYERLLY: (HRRpMeRr up the nodel of "CHARLEY" is
| oaded i n M As scenario 30 proceeds, the person is

pronpted to enter«@qOopPeRMoT@wggim@nr and/ or response
by the control unit. The person chooses the 10 word

Typic;ayg{-fogihig Eﬂé&iﬁﬁ "Elﬁ)errfi ed ﬁ%ygﬁoesgi%geg% : e Por ?@?g%&g wilds are for

Inues 'with I'istening and en
- enAWRS (RE o fLomsr ecandadywor ds . dat abase.
insta g TONEE o g R el A AP R U B AR nctudes
Jdnitiate.a.recording, the v d"SET"js used., e
10 aadiniol, BB Giids " ERGPUERE, BT WL SobST B FebonteFOUR, THIRTY or
« tg.,"RECORD', the control unit is programmed
Mﬁgﬁrﬁe\ggﬁe&‘&ﬁ(step 25 303b) "WH CH DAY?". In Iistening
step 301c, open words which are valid spoken . )
r SpRATE e sopps 08By a dsttyd piTher 192 CeR 0bDED I used in order to
{ SUNDAY, MONDAY, TUESDAY, WEDNESDAY, THURSDAY, FRI DAY, '
speedTapmnd TapdNaRROWSPAEChe lisRS it ol etiPTIBertaithoB Orequitiag excessive
open words relevant to the stage are | oaded from
computing resources. According to an embodiment of the present invention, since the

15 manufacturer/developer controls the application he/she can predict the type and order of
words the user is expected to say. Alternatively, application generator 201 includes a
dedicated module for handling time of day response. For example in scenario 30 when
asking: "WHAT TIME TO BEGIN” the the user response is predicted based on the following
assumptions:

20 The first word is usually a number, so open words including models of “one” to
“twelve” are placed in memory. The second word (if there is one) can be “fifteen™, “thirty”,
“forty- five”, “AM”, “PM”, “O'clock™. The third word can be AM, PM.

If a number is not, recognized and the user response is perceived as “garbage” and the

program loads the word “balf” as an open word. If the first word is “Half” then the second

25 word must be “past”. Third word again must be a number from “one” to “twelve”,
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ROM and/ or FLASH nmenory to RAM connected to
progranmmabl e device 115. 5 Scenari o 30 conti nues
weotegi/ghat®orwardly (not shown in Figure 3), foPCT/IL2006/000603
i nstance the control unit asks by playing through the
speaker: "WHAT TIME TO BEG.,N?" Typically, for this
question there are nany po§ bl e responses. For hours
n wor ds e for t ance t hr ough " TVEL VI

WI SUPR m%ﬁ@ mMasacH @%qylegqpﬁlgw ,armagghqa%ezp b@elgs/shfovho conirols
addi t i onal p033|b|I|t|es for instance for 16:30 a user

the apﬁspap@g%mjwam;p@dpppp@phcgﬁon R farpasnperRE stages, maintaining
each stage of scenario 30, a |imted nunmber of open

a smajbpeberdlegs thaniten o iokspty) of opprewdrdsp Sirng thasiuhbersafepossibilities is
speech recognition performance w thout requiring

very exekss dedicated nogiitign rkeoitine e 2. Acopardisedy Viitertamlgorithm) may be
enbodi ment of the present invention, since the 15

used sracaithactaogeitiodelelbidpets dwditareall ts thdwpeaifiplabplidaiion aheécherio.
can predict the type and order of words the user is
expedtingtng chsaumbdl beopad iwely at 2pelyl @add 0N tigeBfdeak Gtcognition
201 includes a dedicated nodule for handling time of

scenafidy tHeaBRAMERurel §veRFRBhBoWwere8 GANALI Sppdlatihifieneftl fording to
WHAT TIME TO BEG N* the the user response 'S

the p%seﬁﬂ aheduhases ﬁfaeom@ JQJokc@V"!n'@fac@%H{rgJ @g&an%@abwedeme of

first word i's usuall y a nunb SO0 ope _
mlmrhaﬁcrle%'(glr@%hgﬁg gigga.rt]éjﬁ Rﬁlx? (,oé e(%f\é\ﬁ}it\éﬁ% ngOF I @@%ﬂn{ep appliance.
Since, \tsofé Fr?g\%ghctf.hg s{qt,t]é/ncg Qtrmt, Cé%e Igrs\( Ax'\(/‘{rd ni.lplber'vket%en ‘one” and

ercelyv

“m/elsczl 3151; qs};%é& Hvalc? an: odr i’}?’l 8{5@? qna:%‘\,égfa&eewamuon a&gozlthm
Iftheflrst ) If"then the
(.8 ESugRYS dﬁ%cwaowgfm%ﬂ if,&%atedr%«?r tggv%wa%a'pﬁ i pupervised
u r from"one" to "twelve". WO 2006/126192
recoo]fy@@pmrlmn;%gynoglm 0\1%513905%%@19}@@ of pessibilities and by that achieve
manuf act urer/ devel oper, with an application kit, he/she

greategn@eCuRgy r §1 @ddition, building a supervised recognition algorithm creates more
accuracy to the recognition process.

While the invention has been described with respect to a limited number of

embodiments, it will be appreciated that many variations, modifications and other

applications of the invention may be made.



the application can always divide the application into
a |larger nunber of stages, maintaining a snmall nunber
(less than ten or twenty) of open words. Since the
nunber of possibilities is very small, a dedicated
recognition algorithm (e.g. a supervised Viterb

W Hgar IS Gk vy Be 5 used since the recognition
algorithmis dedicated to the specific application and
scenario. By limting the nunber of open words at

1ever y stagst @fr LhB1iSPes ﬁ&&%&g%ﬁgﬁureﬁ@%@a%t% g%:ciﬁc voice

manuf act ur er/ devel oper enpowere an applic

- rdi to, th esent .inyention, can

SRS PL AR DL e i GG s e P ool o

devi of .. .m nimal resources and nmaintain a | ow cost _

i || (O E i ARty (TR G R engey | application flgvappragnt kit for
we can predict the sentence structure, the first word _
ue ca Ahtshied lawasen theoks" ceanble. 0f eYakingifetat swdedded voice
word is "AMor "PM etc. then a special recognition

igkbgarel tpphcatieny.fon dffpentiapplihncec agmiufacoured! gordabdeun) different
is dedicated for this structure type. The supervised

apSleRgdhiahefac@lggri t hm al | ows downsi zi ng the nunber of
possibilities and by that achieve greater accuracy.

In addit] : i1 di [ HEG i ti - -
ol gor 1 ey i fo HhBieRa SUBERKRARR WRROPRY! biftrolling the specific
aﬁ@ggeg%h VWil e the invention has been described with
éﬁéct ?o a limted nunber of enbodinents, it wll

be aﬁgreciate that many variations, nodifications and

ot hef®) SHRYMechE iRgR&anse mangtachyeme; Rpe ARy the embsdded arggrammable
VWHAT | S CLAIMED IS 1. A nethod for enabling an
deyips With espraeifiofvatee interfaccoappbivasicoplexclopet ifiilg theagaperic application
interface for a specific appliance, the nethod
de@hgpmait rigt, t thereby epoviding @a) empbaeiMedindeen igerf@rel eshich allows the
manuf act urer i ndependent application devel opnent kit
speRific dppBaiR 6 Bbegdde’d bevbiRSnpithie kit capabl e of

devel opi ng different enbeddedpvoice i nterface

applications for different appliances nmanufactured by

same or different appliance manufacturers;

2. The method of claim 1, wherein the specific appliance includes a consumer
appliance.
3. The method of claim I, wherein the specific appliance includes any appliance

other than large appliances such as automobiles.

4, The method of c¢laim 2, wherein the consumer appliance is an automobile.



(b) providing an enbedded programuabl e device for
controlling the specific appliance; and (c) enabling

t he appliance manufacturer toigprogramthe enbedded
programuabl e device with a specific voice interface
appl i cation devel oped using the generic application

devel dprodnkl thi ¢nablihe pe byplpmoy ndho@ctarer eprieddaa wodctic embedded
interface which allows the specific appliance to be

vopRIiadeEflcdtr ¥ Oh@Eid AMpHbSce, the nlOBo®S 1ff the k@b&b i,
wherein the specific appllance i ncl udes a consuner

appl I C%mv’ﬁ m%@ﬁ éﬁ%é’d gfrogg!nﬂfn%l% g ET Bl '?:?Mg(?lh%lﬁ azlinrespective

speC| c app nce |nc l'T"ance
Slq{ﬁ éﬁpllances such as autonoblles 4. The met hod of
RY AT Wi fer ei n t he consumer appliance is an

autonpbile. 16 5. A nethod for enablin pl i ance
manufakt uPEVIdiBe deg@icsls, MaspBeireindersa @“éoapp\la@atw development
interface for a specific appliance, the nethod

kitotep Hiesinpdiandvemenepetundr. fof Hpildingvi dperfiampehtddefdr the specific
progranmabl e device for controlling a respective

egredddd wiapikdrtuoe,ewhdérbin hedii BichigeagenBlet @ode and assembler code
manuf act urer i ndependent application devel opnent kit
lbeuriche appliance nanufacturer for building a specific
appllcatlon for the specific enbedded voice

|t edace,, uhek ekl bOG: cgéamazq@@'e%a%e AARFAELRL ROHB AN and

assenbl er Famm n

progr anmmabl e .de the s ific ap tion;

(d) Unni r}amﬁlﬂ%ﬁ?p*@E%F@P%C& IP’gég%W 01%‘?%&%‘36 SpeCific’ appha“"e
operating the specific appliance. 6. The nethod of

claimb5, wherein the step of programming is perforned

by the appliance manufacturer. 7. The nmethod of claim

65, whae eigthachef elpphisanderamitbé acpurfeprogmnuhiagtis pesfosmed by the

apphiance manufacturer.

7. The method of claim 5, wherein the appliance manufacturer manufactures a
plurality of different appliances requiring different embedded voice interfaces, wherein
the step of providing a generic manufacturer independent application development kit
includes providing a single application kit for building different applications for
respective different types of appliances and wherein the step of programming includes
programming a respective embedded programmable device of each specific appliance

with a respective application.

8. The method of claim 5, wherein the specific appliance includes a consumer

appliance.



plurality of different appliances requiring different
enbedded voice interfaces, wherein the step of
provi di ng a generic nmanufactur’er independent
appl i cation devel opnent kit includes providing a
single application kit for building different

%appl iThatmehsd fodrclaime$pebercirethdi fpkeifie ppliypesinoizdes any appliance
appl i ances and wherein the step of programm ng

oittivg kiigl@s ge P 0n 8ENELBIY a P ft&BBBIGdsl ve enbedded
programmabl e devi ce of each specific appliance wth a
respective application. 8. The nethod of claimb5,
wherein the specific appliance includes a consuner

ppI| nce e.
1800 PP B ot shim ¥ SeRG B - dioPhfios Nl

| arge appllances such as autonobiles, 10. The net hod

of claim@8, wherein the consuner appliance is an

autonobile. 11. A systemfor enabling an appliance
Ifrnufasysiprerior gnalBing| op applégpee ithinsifachireeto idavadep acepecific voice
for a respective specific appliance, conprising: (a) a
irgeri@eifcr, a reapaciiae speaceic dppiependenprisgp! | cat i on

devel opnent kit for use on enbedded devices, the kit

i ncl gdi nga%%ﬁ@fﬁb|n$afnu%b@ﬁelaﬁ@e?ﬁ@ﬂ@éﬁlw&tﬁﬁ@déﬂeﬁfﬁém@%t for use

and capable of devel opi ng di ent enbedded voice

oh %ﬁ%@&&@?g@gﬁg Jﬁ@kit (?ﬁ]cciuélﬁ% aflef d‘fb%r%ﬁe afidl %seﬁ)@f@?%bd@ﬂgrames and

an e programTa evi ce capa

r S edded v ce inter
C%ﬁﬁﬁi AR sithibg o gpBRE hf?édffCEb 3 Gen i Beg ppledliqrn or different
Hﬁvelo pment kit; whereby an enbedded voice interface
PBFSpE by the programmabl e device allows the
speci fic appliance to be operated by voice inputs. 12.
The €yst et enbeddsid mragrammrdledeviccheapgbliearfibeing programmed with a
manuf act urer i ndependent application devel opnent kit
spenificuetaisedded voice interface application developed using the generic application

development kit;
whereby an embedded voice interface developed by the programmable device

allows the specific appliance to be operated by voice inputs.

12, The system of claim 11, wherein the generic, manufacturer independent
application development kit includes:
i)  an application generator used to generate a series of questions to be posed to
the specific appliance and to define a set of open words which are valid user
responses to the series of questions,
ii) arecorded database having commonly used words stored therein,

i1} aspeech recognition module for recognizing the user responses, and



1) an application generator used to generate a series
of questions to be posed to the specific appliance
and to define a set of open weyds which are valid user
responses to the series of questions, ii) a recorded
dat abase havi ng commonly used words stored therein,
iii) 8 speaechutpd agriutd fonrarodiitgetht goestieao gerieziteby the application
user responses, and is iv) a voice output nodule for
r ecorgthagtdrRed GMeSdyiRNHeRAGHRE Qledtiint BE 2 apRikEcat i on
generator and for playing the generated questions on a
speaker. 13. The systemof claim 11, wherein the
enbedded programuabl e device is selectable froma

lurality of r le.device famlies. 1 he .

1B ot et B P TRBR G cEbe 88 b ESmpitiedibBeoq g sclectable
el ected. frgmthe group consisting of a consumer

fg%wip gy oh arogrromaie idgrice [aihey t han | ar ge

appl i ances such as autonobiles. 15. The nethod of

clai m 14, wherein the consuner appliance is an

aut onobile. 16. The nethod of claim1l or 5, wherein

1gai d Theoystammell#mdel rderdi@hengeti@s appiiase i0deldcasisfrom the group
than 9 kil obytes of random access nenory and capabl e

c@hsibtHSo flah@hsdbhegplibRR anliDBl aPFkdneB S (HRE thad85BUppdhices such as
The system of claim 11, wherein said progranmabl e

Aevisschavi ng resources of Iess than 9 kil obytes of
random access nenory and capable of |ess than 41
mllion instructions per second.

15. The method of claim 14, wherein the consumer appliance is an automobile.

16. The method of claim 1 or 5, wherein said programmable device having resources
of less than 9 kilobytes of random access memory and capable of less than 41 million

instructions per second.

17. The system of claim 11, wherein said programmable device having resources of
less than 9 kilobytes of random access memory and capable of less than 41 million

instructions per second.



