. ;e3eD. 60TR DESCRI PTI ON Apparatus and Method for Recognition and Apparatus
and Met hod for Techni cal Field The present inventjion rah@ées to
an appar at us @@E}['M@ for recognition and an appar at us wyng hod f or

" | ear ni ng. I\/br y, the present invention relates to an apparatus

and a net hod for F%%@gnltlon and an agparatus and a nmethod for learning in
whi ch in recogntzing e.g. sounds and ©bjects, other data is utilized as

wel | as their audio.and vi deolxg1 j se the recognition accuracy.
Background Art In a conventio ﬁﬁ%hﬁé’f@@gﬁm tion apparatus for

(acoustical’l ). &ﬁ)ﬁ@?@ﬂﬁ&n%ﬁhﬁ%% D fosck o BEBEh BB Coogni e e

voic % V, oi ce recognition

appa w@%@mm gﬁgl?)@geghrdeyl(é?h%r o%ﬁlﬁemélg?ggngata pi cked up by the
m cr | ce recogni tI'IOé'I SﬁTbFlblé recognition accuracy will be .
limted t@0®*certain level. It s ouI be understood that not only the voice

data pi cked Tupe by s g8 16¢ opﬂoeatbuh at shatddetof agt oa? @ bl a
expression and the novenment of the nmouth of a subject "are notable and thus

concer mdthoid rfomognécoppithenvamd ah t@pepspbiest and 49mletleod0Fdr2 The
voi ce recognition apparatus is normally used under hostile conditions where
di fferdaarmipgs oMaoespaaticubeeiwedheutp neste i iaventianl selatasctost ance,
e.g. a sound-proof chanber, where the voice of a subject only can be picked
up by AmiapBprates pA e tmathad for chpuagadtiani aad AN s§BO&RAIAS be

32%?3&1%‘0& fethadiaot fEatain ”&Lﬁ&%@?ﬁa@é@?é@h%ﬁe%°§?éﬁ§séﬁﬁ?‘@vesan
of o s SceBTalhe Afd SRG i WHF BB SRPIE: F, BAREF A0RLn 0BG 2

ounds JHaD {98 16 G ot dasd MY O EBORRARIOR. WERUIATF© dear wiLh the

noi se sounds for inproving 1ts accurac I's also common in the
conventional voice recogniti OrBaBk?rinﬁdt Aatt the voice data picked up by a
m crophone is processed by a specific manner to determ ne characteristic
paraneters dmd tahe coonventéoawli t vides aaroogditidnbyapgandtats nfdhe

di stance between the characteristic paraneters plotted in a paraneter
space. rmwgnuzmgthﬁoch&r astoarndsj c yataget dtassamhmhkaﬁcb ewBenbiyal #or the

voi ce reco ion are varled de |ng nth ditions where the yoice
recognlrﬂﬁ) Gitifs (Ag o ticp SES Y(?fe 3n9§n13|1"(ﬂ11y258 resuft

is used to recognize the voice emitted by a user.

However, such a conventional voice recognition apparatus
utilizes the analyzed result from the voice data picked up by
the microphone for voice recognition, whereby its recognition
accuracy will be limited to a certain level.

It should be understood that not only the voice data
picked up by a microphone but also other factors such as the
expression and the movement of the mouth of a subject are
notable and thus concerned for recognizing the voice of the

subject.



. .The present invention is directed towards overconm ng the foregoing
drawbacks and its object is to increase the 19" June 2003.3 re 8 ition
accuracy of a recognition apparatus for recognizing voice &9~8Pﬁ§3 $actors.
In accordance with a first aspect of the invention, there is provided a
recognition apparatus for recognizing a given subject fromdifferent types
of input data, €onprising: a first ciéssification data construction unit
for construgting a,first set of classificatiop data frqn1the i fferent
types of inf!'t e QP hCear ¢F LN idi s an BAT AbKS uks (N Bm adilys hised iyndgs
different types of,.i.pput data inf{o first class based on the first ,set of
ol asel skl BreaBditiPBs Phers Aittacens tyoas of BALACCBRE FEEEiBAduni 1

prepr ogessi means for extracti n%.a Iurglit)é of characterishic B! net ers
;romtﬁ_él i AP, ant &@grs*?vﬁm_ dzeumATeRs past Bor s AP SBiass
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input @Rae ité Oeipﬁigﬁﬁé\d avafl Baedfl an vhbceeeerd gaeition Chppairaitaat i on
data fromthe second classification data construction unit; an integrated
paramretvehichndiowaiven weickeives constantédnqaise nsegwmded pachndiag by
integrating the plurality of characteristic paraneters fromthe

prepr os@3ui dg mégms; CD pl(groaniptac tofd sskhdpd aygar, amat ee nigdmer,i esnd ogbst or i ng
a plurality of tables; each standard parameter menory corresponding to a

pr edet difrpeaditiones maoundgsh imalm & edviftls.niodd edt &ﬁ@@r d hga vprigres ot

corr eoRontl B0 RoRIPLCLELRIRL eeond cleges d o michin L LT
P RaATR Pd OR WRLCh o ROV SIS SRS, M S,
recognition has to deal with the noise sounds for improving
its accuracy.

It is also common in the conventional voice recognition
apparatus that the voice data picked up by a microphone is
processed by a specific manner to determine characteristic
parameters and the voice recognition is carried out by
calculating the distance between the characteristic parameters
plotted in a parameter space. As a rule, the characteristic
parameters which are ‘essential for the voice recognition are
varied depeﬂding on the conditions where the voice
recognition apparatus is set.

Disclosure of the Invention

The present invention is directed towards overcoming the

foregoing drawbacks and its object is to increase the



- 19 .tune 2003 4 In accordance with a second aspect of the invention, there
I's provided a nmethod of recognizing a given subject fromdifferent %ypes of
i nput data, conprising the steps of: constructing a first sBtJupe 200
classification data fromthe different types of input data using a first
classification data construction unit; classifying the different types of
I nput data into a first class based on the first set of classification data
using a first classification unit; extracting a plurality of characteristic
paraneters fromthe different types of 3i nput data on the basis of said
first class fromsaid first classification unit; constructing a second set

of classirbdpaftiofctithéy @Pa%%éo%ﬁﬁ&h@gg}ndgﬁﬁo} }éépgxlﬂi(z:gl?%% otttk ifdetdigr amet ers

fromthe extracting st’ep using a s assi i on data construction
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the plurality of characteristic i ) .
a first classification data construction unit for constructing a first set of

classification data from the different types of input data,;

a first classification unit for classifying the different types of input data into a first
class based on the first set of classification data from the first classification data
construction unit;

preprocessing means for extracting a plurality of characteristic parameters from

-the different types of input data on the basis of said first class from said first classification
unit;

a second classification data construction unit for constructing a second set of
classification data based on the plurality of characteristic parameters from the
preprocessing means;

a second classification unit for classifying the different types of input data into a
second class based on the second set of classification data from the second classification
data construction unit;

an integrated parameter construction unit for constructing an integrated parameter

by integrating the plurality of characteristic parameters from the preprocessing means;

a plurality of standard parameter memories for storing a plurality of tables; each
standard parameter memory corresponding to a predetermined first class; each table
containing standard parameters corresponding to a predetermined second class; and

a matching unit for recognizing the given subject by matching the integrated
pardmeter with the standard parameters from the table corresponding to the second class

and located in the standard parameter memory corresponding to the first class.



- paraneters fromthe extracting step; and recogni zing the given subject by
mat ching the integrated paraneter with standard ~ par anet er §9GghL ﬁ@gnding
. to the first class and the second cl ass; the standard parane?ers el ng
stored in a plurality of standard paraneter nenories corresponding to
predeterm ned first classes and containing a plurality of tables
correspondi ng to predeterm ned second classes. In accordance with a third
aspect of the invention, there is provided a voice command recognition
system for operating a voice-activated4system conprising: an input for

receiving different types. of input datg froma plurality of .corresponding

i nput sensor st ??f@réﬂmgyﬂ@rﬂsewgﬁaépw 0?91?1}9"?{‘5‘95’ 'g‘BWﬂF qu"?f{fd\f’dp@gogeﬁi 0
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constructi ng aofstrusting e firsifsetodfatassification data fremathé differdrt éypets bf mpahdata ypes of

input data; a first classification unit for classifying the different types
of i nput Y§HEd é‘ﬁ-t‘éasélé‘ﬁapgrf d@tpgggsuyaggﬂmg[‘ the first set of classification

data from the ¢fjstigfing hahitélehtyb & bIRMA dafNfio’d st ABsstBakdd on the first set

of classification data using a first classification unit;

extracting a plurality of characteristic parameters from the different types of input
data on the basis of said first class from said first classification unit;

constructing a seéond set of classification data based on the plurality of
characteristic parameters from the extracting step using a second classification data
construction unit;

classifying the different types of input data into a second class based on the second
:set of classification data using a second classification unit;

T constructing an integrated parameter by integrating the plurality of characteristic

parameters from the extracting step; and

recognizing the given subject by matching the integrated parameter with standard
|parameters corresponding to the first class and the second class; the standard parameters
‘being stored in a plurality of standard parameter memories corresponding to
:predetermined first classes and containing a plurality of tables corresponding to

predetermined second classes.

In accordance with a third aspect of the invention, there is provided a voice
command recognition system for operating a voice-activated system, comprising:

an input for receiving different types of input data from a plurality of
con:esponding input sensors; the different types of input data comprising voice audio data

and at least one of ambient noise data and environmental conditions data;



-an extractor for extracting a plurality of characteristic paraneters from

the different types of input data on the basis of said fi rst,‘gq]hﬂé?_oégom
~said first classification unit; a second classification data“conStruction
unit for constructing a second set of classification data based on the
plurality of characteristic paraneters fromthe extractor; a second
classification unit for classifying the different types of input data into
a second cl ass based on the second set of classification data fromthe
second classification data constructiof unit; an int egrator for
constructing an fnfh SELAH oA UARE béisti |l K RBndhiBriftk Ua it Yooblor
characteristic paraneters fromthe extractor; a plurality o standar d
par amet erclassifioaticsddtofront the differentpypes af irput ddtat abl es, each standard

parameter nmenory cqQrrespqndi ng to a predeterm ned firsj, cl ass;,each, table
. cont ai ni ng s@%a'aﬁ_eﬁsﬁiﬁaaﬂ%aﬁ’ §°fc‘8‘i_‘sﬁ_ﬁ:1§ﬁ‘8r§1&ﬁ efegt Bpps eﬁ@paf%t%ao 8di¥na
class; anghed Hasbd YA AR/ fitd' set W&%&ﬁ@gﬁe&@% r%&%s@ Hs¥igidatis 9 by

mat ching the Integrated paranmeter wt parameters fromthe
t abl e corcomstpetidn noitf o t he second class and |l ocated in the standard

parameter nmenmory corresponding.to the first.class, .Brief Descriptiong of the
Drawi ngs Fig. °F P’éﬁa@f{%’l g(gke’fff"gapén? ﬁi‘gﬁj Wgogﬁhﬁaf'ﬁﬂgéwm%éﬂﬁ ﬁ i 8& i on
system . cﬁﬁaeﬁtduypes bPirphe dfth SREAE basly O lshidNfirsttlfiss fFonSsail Al Classlfiegtioam of
an arrangenent of a first enbodiment of a voice recognition apparatus

accor di ngnity t he ’
a second classification data construction unit for constructing a second set of

classification data based on the plurality of characteristic parameters from the extractor;

a second classification unit for classifying the different types of input data into a
second class based on the second set of classification data from the second classification
idata construction unit;

R an integrator for constructing an integrated parameter by integrating the plurality
of characteristic parameters from the extractor;
| a plurality of standard parameter memories for storing a plurality of tables, each
istandard parameter memory corresponding to a predetermined first class; each table
containing standard parameters corresponding to a predetermined sécond class; and

a recognizer for recognizing a command from a given person by matching the
integrated parameter with the standard parameters from the table corresponding to the
second class and located in the standard parameter memory corresponding to the first
class.

Brief Description of the Drawings

Fig. 1 is a block diagram showing an arrangement of a navigation system
accc;rding to the present invention;

Fig. 2 is a block diagram of an arrangement of a first embodiment of a voice
recognition apparatus according to the



- .1~ June 2003 6 present invention;Fig. 3 is a diagram explaining a processin
apreprocessor unit 21;Fig. 4 is a block diagram of an arrang}amtzdg@a
firstenbodi mrent of a | earning apparatus according to thepresentinvention;
‘Fig. 5 is a diagramshowi ng a paraneter space;Fig. 6 is a bl ock di agram of
an arrangenent of asecondenbodi ment of the voice recognition apparatus
accordi ng tothe—present invention;Fig. 7 is a block diagram of an
arrangenent of .asecqondenbodi ment of the |earning apparatus according to

t hepr ePERSIERERVERUEOR: 8 is a bl ock diagram of an arrangenent ofa

nvention: Badr o2 0 1% o bl GLASHFEL: FFBTRERIEE, SascRd e £y CLae BTesent
t hi rdt E’Wﬂ%ﬁ%se; 406 ?qe}r ni ng apparatus according to

t hepresen I on. Best Nbde for Carrying out the Invention Fig. 1.

illustrates ayr ang : Lgatden, sy %@@r i t resent

i nventi on. 'Fﬁg'ngvﬁgaﬁngdr}tos%tgﬁ%?gﬁ %gyaﬁeagr?g}h de ﬁpg)f/g?]i o eSR

conpri gegbd divise A 6¢NA! L AL iHB hp})aﬁhtﬂﬁﬁ'atdd%‘rmgutb Nthéepiregeht 2

dat abase device 3, an I nput device 4, 1~ June 20037- 7 and an out put

devi ceifhiveandoagn be controll ed by operating e.g. button sw tches or

t hrough speech inputs in a dialogue node. The navigation system nmay be used

as a portablFdg.ypeis Théiasgsapmshawinlg erpanameterespiaces and transnmits

data with each block in the systemto control the entire action of the

system Theliigsi 6i b6 #echbockndiagypm of rarcatiangamenti9f chiseR9Bd rom a
satellite, and neasures the current position

GPS (d obal itioni Syst

W th aCTRRSHRG Mod o dhs) SO Le oA COBBIEIOR APRAAIES JHeent dbReotd The

d b devi i nf [ [ I ic f d
at a aigleeg\glﬁgg&:}tgg&gmﬁﬁ ves) map information in an electronic format an

ot her d for navigation which can be retrieved in

response Lo FOMTRR, ' POLKNAiTYTRSH GPTUA bt Fln Rl o i oBE FUARLORY 1O the

system controlder uni ein evice 4 1nc utton sw es or a
j oysti enb@'didRenat b 8% N2 eANi% %g,rpasyﬁl@macazdwmghm%feomwﬁw ng
voi ce data, a CCD {Charge Couple vice) canera for picturing a user, an
accel eiatvieantioansor for detecting vibration of the vehicle, Sensors for
measuring the noi sture and the tenperature, and other rel evant sensors. An
out put si gndligef & He imnpfloclevidiagaaspen it ad By rang duendn osfnia g dor t he

joystick [s jransferred . to the systemcantroller unit 1. Also,, .the input
dovi ce e bRd iRER TS ofo the MR TFORBAS BB AR IERUYHI 3FRGTdINE to

conmponegt.s._i i t _soeund and delivering its resultant data to the
syst em%gcfnwglsl%glrt E‘ﬁ??@!on, anﬁ

, Fig. 9 is a block diagram of an arrangement of a third
embodiment of the learning apparatus according to the present
invention.
Best Mode for Carrying out the Invention

Fig. 1 illustrates an arrangement of a navigation system
according to the present invention.

The navigation system which may be provided in a
vehicle comprises a system controller unit 1, a position

measuring device 2, a database device 3, an input device 4,



- 19 June 2003 8 The output device 5 includes, for exanple, a liquid,
crystal display nonitor or s CRT (Cathod Ray Tube) for displ12¥,gﬂg26&i mage

and the |like, a speakers) for emtting speech and the |ike, ‘and a Vol ce

m xer device for generating a conposite sound fromtext data, and can

control a display of map information gr the current position arid an out put

of speech. The Output device 5 when receiving a text, data fromthe system

i xor B B PatoeREE SEVERET 5 alld CobhobiEng TREFSHR RRTBeAAHnY Yo' o0

AL NI buttheh 90ieREsSRECTED AR FRERCH fpERlie"adRikiBene

destinaf!dn, I't's vol Ce s recogni ze the 'vol ce Tecognition
mount edy b & heThrPwa igvd G if* dﬁxsni’ﬂr%ed@fxé‘d' astaypstean e tt)g];é.he
systemcontroller * unit 1. Thé systemcontroller unit 1 upon receiving the

voi ce data dfheheydesin rasnerollRGOUT i2ed kBeeiviese@ndAvanisanify Adaed
out put of the position neasuring device 2 and accesses the map infornmation

saved iwitlheealehabdselldwn the3 stys tdanetoi cenarodutlee f entitd e ctirorerd f
position to the destination. The systemcontroller unit 1 transfers the
route tthget spstemt.h i The epeosattomameasuring odevdcehe onepaivdeviaxe 5 for
di splay and si mul t aneously, delivers to the voice m xer device of the

out put dastracsla wavee frem e GRSEr (GileyalhePosittonTngs Syisdéea) he
user to arrive at the destination without diffjculty., . 19 Junk 2003 9 Fig.
2 i1l utAtsldite And, measBResoths FUISE RS RN J¥ithed BiEaS Y E i ti on

compri SEVELE skl ofie B FRERRC Sera R ULRR Fep thdc hRERL: 15T e Censor
14, Pard b b : D t , : if 7, D
convZPt ers ‘?L%kgi\d&?&gﬁd%anﬁggpggsgg%gr@isgﬁgﬁ%%fjtl%ﬂﬁhggﬁﬁf olrl%nqmw

recognidliextrdfnivoi fRrmMhtt hgndselh the @ Ci're'l‘éefani\/b_r@aﬁﬁecﬂéd!ﬁﬂié&, o

m crophone 11 may be of a directional type and pointed to the user who is
the drinvevigdhowowdeicli ¢ha beeretsipveldednupyespdhye byo t hec oncmaphdne 11.
The voi ce picked up by the mcrophone 11 is converted to an audi o signal
whi ch ifyathethanpystesd dynthelkewluditerl B dnsuppdisietoetheo syiséesi D
converter 18. In the A/D converter 18, the audio signal of analog form
suppl i PREBMbeteusdsilfier 15 is sanpled by a given sanpling clock and

quanti zed t riicul ar quanti,.zi ng,steps,sqQ.that it can be converted to a
digital sigraRCotn R4 GeTifs 4THRELuges Bintsomt spits s ST ERsHE W b
convert ; (o} § aper ' t . pjcture
Tho moLdr S 4artnR PRECHEVIRA X8y, IYR (OE, BRI bR PR G SRR TS 10
is conwepied tduta,Vi decceBnaf CHuiPe | ToHuPplefer medvioeh he dihlereonyget er
16. The A/ D converter 16 like the-AID converter 18 converts the video
si gnal pictarEngy af nsewt @mraccédbedatio®GEhsor for detecting vibration

of the vehicle, sensors for measuring the moisture and the

temperature, and other relevant sensors. An output signal of

the input device 4 operated by the button switches or the

joystick is transferred to the system controller unit 1. Also,

the input device 4 includes a voice recognition device for

recognizing voice components in an input sound and

delivering its resultant data to the system controller unit 1.



10 image data which is then transmtted to a preprocessor 21. The

m crophone 13 may be of non-directional type for receiving ﬁ?&geszéﬁgher

_ than the voice of the user. For exanple, picked up are anbie sounds from
an engine, froma radio receiver or a CD player nounted in the vehicle, and
froman air-conditioner, and when a w,ndow i s opened, external noise. The
sounds picked up-by the m crophone 13%i s processed by the anplifier 17 and

the A/D conygrter 19 in the same_mgnner as of .the anplifjier 15,and.the A/ D
convert er 1&‘1%\5 outpul devige sdurdclrdesonfer: &Xawple.audi d1guid and

For decdativ] AEBETEn pnifer |8 F otk Ta (ERYBSY CRALITAVRY HRe™""
25, an Sty Gre CRECIBARE, B ke IR, o A ERREFERS “Pob cpRyfifREoc oS!

ampl it udedeoh RAIGIHGAIIRE WnliNG VOT6R! npfk Of dOiYENEGh et iRy O

t he se or measuring the noisture or e tenperature er m nes®whet her
it rains dmisitdd dduhd FALH Next MRadevanPfcdhScoaurdli & aakﬁwwt ed. In
the preprocessors 20 to 23, their respective data received are ahal yzed to
det er mo® mhagr daformationasanther s urtdintapos tddbnChardcigr ogitpa off t he
data. More particularly, the preprocessors 20 and 22 calculate fromthe
audi o dgteeehbr o-Ehesswtplutede viaweS ivehensrateeschg aldedtndafdOfrom, - 11
frequency band, linear predictive coefficients, cepstrumfactors, and other
par amettdhes Gy steampasiontgroldgeh undito 1raednascambimeunit. whath aits
transmtted as the characteristi¢ paragneters to,daeCCJ assification data

const r QTG RANEIAL FPCERN hR dgrta Ve GFa et B4 COHSE r uction unit 26. In

e oD oo 500 il OB B b, LRGSR 12

. Fr it € hé A )
Char actar r AR AT a8, I8, SN 3k FohRs oG e of SRR GRS 2

and theyd NtREr o8 €9t NPa AT £7 i EPNSAJ iU | 98 YRido %’Zﬁizé\ht eppattne! Yoilche
preprocessor 21 may calculate fromthe video data of the nmouth of the user

a noti aeoeghitiowdeviat upadurted althdi sepatedeobe gd tamdsity Moice
coefficients which are then transferred as the characteristic paraneters to
the cl &b&t4 | tat tvangfearednsta utheors ustiem24 emtroHe i neadgt atled pEharet er

construction unit 26. In the preprocessor .23, thﬁ charactefistic p&lllrarret ers
i ncl udiS¥SteR condirolderaupit ¢ Ldep oay 186ied 19hdhs SPfL (dtaiof dhion of

the vehjcle and the |evel .of raj ning_sound may, be dgterm ned through

anal yo 1 G i € EpigoseFug, st eRioRE SH SRt iA b ae oaf GiSt T

transt qifed 4 9s g ! fl‘ﬁéh{sh‘%?{m!gond%aéiacecorist a3 ! °£‘cé'§‘s§e§4. and the

integrated paranmeter constructfon unit 26 From the classification data

const r gifi¥meRi dén24avwéd! $ASthe 19adaB8s€0%kvice 3 to determine a
route from the current position to the destination. The
system controller unit 1 transfers the route together with its
relevant map information to the output device 5 for display
and simultaneously, delivers to the voice mixer device of the
output device 5 a voice data for instructing the route.

This allows the user to arrive at the destination without

difficulty.



- 12,sone of the characteristic paraneters received fromthe preprocessors
20 to 24 are delivered as classification data used for cl assﬁj,&@z’m to a
~classification unit 25. In the classification unit 25, the classification
data received fromthe classification data construction unit 24 are

cl assified depending on their perti nenpt characteristics. Mre specifically,

the classification unit 25 delivers a“value assigned to a pattern of the
characteristge, p r t I ificatio t g, t C o)
cllasei 1 cat i bEBhar ARy ¥R efhan iR, ReJRRALRANE 85 B 2i P8y ORKoRTR b
charact ggi gk hC I o 45 y ] a I A j dat a
consi stgfofﬁ% Eeﬁﬁgbnzr&%&ér?”g)ég]gféag e?i S |"(§:)h%§a(riaggtgl}§, f?ﬁi‘a‘tnu ‘{al{rybof
patterng gloWieighmigcteristic paraneters of the classification data is
(2")B. Accordingly, when either A or Bis great, the nunber of classes
becones enor Amusimgpdti uhitandd i e mphisosenee mecsopddeileud Wit CCID
difficulty. For reducing the nunber of bits of the characteristic

par anet eamerfa ebZh ahasheti oritdreop Wahe, 18 ,paopenstoacid qum salplafi &ORC
(Adaptive Dynam c Range Coding) is used as the preprocess before the

cl assi f 18at iam. ATHR ADRCvproersd 6; aano thierh amipddfiey tl¥s handesA/D
(referred to as a maxi mum characteristic paranmeter hereinafter) and the

| onest €PEVETtEdst d8aand nl B andh ey sederisst varpausndnpu thdadanarsed) of

the B characteristj.c a? June 202.3 - 13 paraneters of the classification
data. THBRTe£QgRItOmaf MRIGES\EEnth 1 Sk Afut BHN St eri sti ¢ par anet er

and treat od MROEE REFELORARLY e RIRRER MY 7t E2uidY uBRa. SKochrai n
Lo the dvpepifod 106y BB, JAFNpRIALER. Ay e WREATRIR A e driver

classification data uanti to a numeral Chits which is snaller

than A flike.viie spadid iesdt Yis :ph@kre'd\id@lmn@b&rlycwr ithlel én Def @phicieM N i s

subtracted fromeach characteristic paraneter of "thé classification data

and a rédul t Thte didfee epéekied dipiblpdthe BRCIGpAconedilrgliy, cearveptfedhe

characteristic paraneters of the classification data is denoted in C bits.
| f C=1, tehenmindie sfgmal twhishofs ttthe B amgprlafiedibyi thepampdifierikS(2' )B
which is considerably smaller tha he nunber w thout the ADRC process. In

respect @80 nirARs £e REe dhet Qurtber &}%at?@F‘N§r6Fft hk8ehar 48t ethsti A/D
t f .th i fi i dat ik i r.abl e that ,B. it nb
b The. ERINGED, 48 ¢ thitr AL os (R BI b b a5 1RE £t sV BRATsd ATl TS
t al . e i t
Clase 1 A8 pabPPEfier METEL shinfldd, b0 #Blven SEAFHHE Blobl® and
over bahanGitig¢eldets epMuant uld O Pan f1Eid teeé?ke%doammet ef eamstpection

unit 26 allows at | east sonme of the characteristic paraneters received from
t he converted to a digital signal of audio data. The audio data
is transmitted from the A/D converter 18 to a preprocessor
20.
The CCD camera 12 is located to picture the mouth of
the user. The mouth of the user pictured by the CCD camera
12 is converted to a video signal which is transferred to the
A/D converter 16. The A/D converter 16 like the A/D

converter 18 converts the video signal of analog form to an



1~ Jurie 2003 14 preprocessors 20 to 24 to be integrated (or gathered) and
delivered as an integrated paraneter to the adaptivity deterg fifaddeadi t- 27.
~ The integrated paraneter may be a group of the characteristic paraneters
which are identical to those of the classification data or a group of other
characteristic paraneters than the c acteristic paraneters of the
classification data. . The adaptivity determning unit 27 conprises a
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classificationunit 25. Mre particularly, the standard paraneter nenory 28
hol ds & xomERopdi ke duipedr f a i &h vk il dRAFAOEE &dn teRp el Of ta

cl asses, each standard paraneter table contains a group of standard

par aneteerradio gedaivepwr & €knpkayehi ntowatedeinetkenviedd cdy,| eadni ng of
a learning apparatus (Fig. 4) described later. In the matching block 29, a
corresfaednn@annaisfc stiameear,d padanstleent ol asindowvhe isl agp emead ved
fromthe classjfication unit 25 is selected. The matching bl qck 29 then

cal cul &xketmaEme 1%k an Theosgumd papbe ke ds up fvndee rmdereadrone dRe

t andar,d t listed in the.selecgted stand t t ab dth
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voi ce of a user to be récognize t only fromthe volce data pic up by

the m cy;p@kwlﬁplﬂeaajdqlaypag RRASds ®FfF Ihe user but also fromthe i mage data
pi ctured by the CCD canera 12, such as the notion of the nmouth of the user,

t he audi o défhepi skrdoup Hy t hrawyi cbephane k% c ebek dtie mt Isen slar a et ect ed
by the sensor 14 such as different types of noise and different bands of
frequerttgte tdng vikratisimgofhtheavehitcleecosgni siearson i migd sapiargat us

al | ows &corres ondi ng sgandard parameter pattern corresgondil&%to t he
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using a learning process to determ ne the standard
measuring the moisture or the temperature determines whether
it rains or not. If it is raining, the level of its sound is
calculated.
In the preprocessors 20 to 23, their respective data
received are analyzed to determine characteristic parameters
indicative of characteristics of the data.

More particularly, the preprocessors 20 and 22 calculate

from the audio data zero-cross values, power levels at each



- 19 June 2003 - 16 paraneters which are registered to the standard paraneter
table of each class in the standard paraneter menmory 28 showy iheM083. 2-

~ There are provided an input unit 30 (including a mcrophone 31, a CCD °
canera 32, a mcrophone 33, a sensor 34, an anplifier 35 an A/D converter
36, an anplifier 37, and A/D converters 38 and 39), preprocessors 40 to 43,
a classificationdata construction urllt 44, a classification unit 45, and

an integrated parapetef cqnstruction ynit 46 whicgh,are identical in
constr ggf’i%hﬂl Yt hg%iMi)ut ?&Hiﬂﬁl‘lOP(FﬁéP&tNﬁg ?ﬁé%gl‘élr%tﬁ)ne CRP S Y cCD
the m ne 13, the sensor, 14, the applifier

ﬁ?ﬁre?ﬁéfc’t%f,tmﬁ;ﬁgﬂgﬁmrﬁrl,et&rr;f O thFTbasks i § A0 h Audio Apmene h
20 3 i , . it 24

Cl abs Aioat i Dot Bs:  ahfedate, UfaBitpau Sas, R SRR FREHPEIs Gt ¢ 26
a0 s B, i s PR A Bl R M 2 n 0 B2 o
addres%nft'é?uf‘gtt%l gla?%%uﬁ?té&ﬂsmét' 3 €ag save the integrated

par anmet er plie rom the 1 ntegrafed paraneter construction unit 46. In

the | earni ngdnaphar plrep pye ot NP1 alidiee Wiz onesl alrert?%ﬂ?rlﬁptankle%hfé data
for learning process are introduced into the input unit 30. Mre

speci f iweatigalt Hengilce Iof afsphakeamowtlpi shedvup iy Fhbg. m3crmahpnbe3l. At
the tine, the 19 June 2003 - 17 nouth of the speaker is pictured by the
CCD caresle Watenbrfsounr thehyidieor duttong e3d esenkting th e mengine Sdlved of
vehi cl es, nusic, sound froma CD player, sound of raining, operating sound
of an #§eLoadididnaatigndobt e Lantiisensupdilded e @en%bﬁf?:&téahsgé} ect

| evel s of the vibratipn and when the m grophone 33 picks up.the,sound of
o ni @ ATATIREE 5P TRE CLABEIEIAT oMt CRRSTNEHR RN Rihes faffithg. The
| earn ta. i b i t i oce I

pr opr odb 5 APEERSUES O dxHim' TR o PRis s RO B bR B L ATFErA BVl ¢ e
cl assi fynGaty ! d ! aRR.ek, ; t i it 46
by he D ebrit s f0r 20 il LRLEGIELEORARCIRCO BRI (HY

cl assi frheaitihono flatRe CANEE T Ut nPotion t védtolle ed gssvhilaals,onndi DET and
the integrated parameter construction unit 26 shown in Fig. 2. As the

resul t ,(dilseredeor gosdgrms stuamis feodrmi) t he aedifasse itom wihd chl asagief i dhteiron uni t
45 and an integrated paranmeter fromthe integrated paraneter construction
uni t 4éransderigsk y 45 sathe t hehasesdeaisti Qar AAREIPetEsM t htO i ntldef at ed

araneter canpstruction unit 46 as a standard raneter jn an address
hesi gned 4SS IEFEAET QRS 48 £ ABSAFUCEIPAC ML At P0G, thocH B SHIEL | s

o ot LR SRR AR BN P ne ' crophone 35 and the sensor 4.
Accordingly,jp2 gheURHEptHeeisRogdr#8ed tRY 2PREFAZ tRFiSALT parameters
including the level (or amplitude) of noise generated by the
vibration of the vehicle and the level of raining sound may be
determined through analyzing the output of the sensor 14.
Those parameters are also transferred to the classification
data construction unit 24 and the integrated parameter

construction unit 26.

From the classification data construction unit 24, at least



- -19 June 2003 - 18 class are saved in the correspondi ng address of the
menory 47. The integrated paraneters (of the group) aIIocatqq‘hﬁeq@gQ§
~address of the nenory 47 are then saved in the standard paraneter menory 28
shown in Fig. 2 as the standard paranmeters in a standard paraneter table of
the class. In the | earning apparatus,,a data produced with the m crophone
33 receiving a noise and a data prodd%ed w t hout such a noise are
classified to eren

flif hcla ses by the clas%ification.unit 5. As%he

resul SO e, 0f mithest SHAZAGTRETS: hepatrme 678 HeREIN e frpmint Bt mm
) ¢ - Thi
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the cl di ?é‘}-' B?agﬁiﬁc?aftib enid cal ctlgsts*f?i&é f{xgi{l‘t”i%.c' appi theation

unit 45, to selec € optical standard paraneter table when the noise is

i nput erats@i‘fpé{'ﬁ[]mpf’ﬁh?@!2§t,a{‘ﬁ’ér@19%&?{%‘6@fidﬁﬁ&ﬁt%?@c%h%@iﬁ%xhz not

input. Also, in the |earning apparatus, e standard paraneters nay be

cl assi fthed ¢hdesidlieaspendaberydi 69 nytradition yuhlie Rreesgpee cluklfsedce of
noi se but also types and |levels of the noise, types of sound el enent

producek tbyntliingspaatleeir prdtinemal cheracdkeeistidsamal e, of the speaker. The
manner of classification over the standard paraneters however is not a
critical isdMerevspreaiféicabbys thneacdasshfidatiom wnnit 125i dedawevsi @e
recognition apparatus is identical to_ that of the, . 19 June 2003 19 i nput
devi ce Vi U &, assd gmned tiong pppheen el the charaetepistiaRarametess B t he

I i ficati it 25 in,th i i L . is jdentical t
Chat by ieng188aLEl datinn diames kEE; AR89 Lt AsAE iRt Lot hdtorf ngl y.
th t 2 . j d the i t dat f the i t it 10
oret ?le?iop ﬂlﬁﬁé’fﬁﬁﬁ?ﬁll&ﬁﬁlﬂ@ﬁs2% thg :zgﬂt dgtg gan bg ngg fch)_Pl 'voi ce
recogni i on Agsk RNtk sceala@'atc'te@iemagfawmetrerw,@@ fbkguRdpiyn the

| earni ng apparatus shown in Fig. 4 that a group of the integrated

par anetrisi1f agath J1assidyeatPoficdadact oneictaref W Bhumbée ofrohrey 47.
More particularly, for learning, with a speaker yielding each sound el enent

under difdéraetdrisdise pongintdters,anthe mumbety off padteens dof nghtehe
same, the resultant integrated paranmeters nmay be scattered over sRegifi c
regi on®haractrristieerpepametay akdahs clavgjficeposndadaais (27)°.

t hr ee- dj nensi.Qnal, parapeter space ere the.integrate araneter is
expres 8°8§Idtlﬁrgé£ccﬁ‘rg§ﬁ’en?ls r Kg oZn Pélsf (gr‘ger-?ztseCl (e eQBI"éﬁ&f:cﬂf When
t h H t t d | n n n - ll. H |
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Al t hough, &ddeRBOl t%vitrhtxﬂ‘%llcrl?%-mi@b’lit?‘? regarded as the standard

paranet é&rs of eacCh sound elenent, it preferable to determ ne a

barycenter iFot heedadiag WHehnumblean éfeblics af tthe sthadarcdendstiet er of
t he sound el enment as shown in Fig. 5(B). 1~ June 2003 )
parameters of each classification data, a proper technique
such as ADRC (Adaptive Dynamic Range Coding) is used as
the preprocess before the classification.
The ADRC process starts with detecting the highest
(referred to as a maximum characteristic parameter
hereinafter) and the lowest (referred to as a minimum

characteristic parameter hereinafter) of the B characteristic



20 Fig. 6 illustrates an arrangenent of a second enbodi nent of the voice
recogni tion apparatus provided with the input unit 4 shown H?\EEQZO g In
the figure, |Iike conponents are denoted by |ike nunerals as those shown in
Fig. 2 and their explanation will be omtted hereinafter. In brief, the

voi ce recognition apparatus of the sq ond enbodi nent is substantially
identical in comstruction, to the voi'Ce recognition apparatus shown in Fig.

Ct andaRB TGS 6r Shetlbs | O SHA1ea (ot ARd4a. oTbeani AodiFbrr eagk DR 7P
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cl assi fdl%%tsiifﬂcﬁﬁidﬂedﬁffprA%&Pdﬁngoté Qh?egdy‘ﬂ‘aﬁﬂ% PhAREOTFRS0E8cHO0 tO
23, preprocess actions suited for the class fromthe classification unit

52. Morcch gia ¢ eenilsaid b yp a ndigre tehre ofoilce cdatsaifi cktibnpd dya ihequaatdpbdne 11
contains nore vocal sounds such as vowels, |inear predictive coefficients
and cepgot mumumeffalcicchtG hits nwihd cir dfsersabhladlep thient i ybitse vddoaet han
zero-cross val ues. Wen the voice data picked up by the mcrophone 11
cont ai ipawifdcally, j6he 2o0simunoi ehreastesintis sparamse tonshhlNt o

zero-cross, values and power levels in different frequency bandg, apd
dur ati & r%tr%‘f)na [0 e FBOA [ aGBRABCECTREH G | nRBFABIIA L @ the
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of noi ggRi/gcigh, its effect should be concerned in the voice recognition.
When the nmouth of a user exhibits less or no notion, its notion vector nay

be unnecessa¥¢olrlditnlpel y1PU kB hC oSt IRE @hdgﬂb@erpétiréogia%,mbtérm&f Qhevect or
shoul d be considered 1n the voice recognition. Furthernore, when no or |ess

vi br aticdmsafifacaeionl daita gendenbaddorini IC itsitsat i @Frilg, thee naunber of the
sensor 14 may be negligible. In the opposite case, the output of the sensor
14 showfl patterns ahdhoiBecharagtierishic parameters is (2')® which
is considerably smaller than the number without the ADRC
process.

In respect of minimizing the number of patterns of the
characteristic parameters of the classification data, it is
desirable that B, the number of the characteristic parameters
determining the classification data, is not a large number.
Howeéver, if B is too small, the result of the classification
will be unfavorable. It is thus essential to determine B over
balancing the relevant numbers.

The integrated parameter construction unit 26 allows at

least some of the characteristic parameters received from the



-t is hence true that the characteristic paraneters optimumfor the voice

recognition (for having a result of recognition at a higher ﬁf@@? axe
~varied depending on the other factors, not to say the voice f be
recogni zed. In the voice recognition apparatus shown in Fig. 6, the
classification data is constructed fromdata outputs of the input unit 10
and then classifted into cl asses. Théﬁ, the opti mum characteristic

araneters for each class can be deternined by the, preprocessors 20.,to 23.
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dat a f 1oy 4 idveb! padiBe 074 AwHIRH diY QR iibla15dotRoskaRT khed DY

the classification un Into asses. The preprocessors
20 to ¥afsqifileacidmni dathhe ogharact@réapi ¢ ofar e s charespeniitie to the
cl asses defined by the classification unit 52 nay be adapted to vary the
degr ee pHrdame telar adthern st ithepareherectéfstiexanpheanee fdnmsearofr edhet i ve
coefficient of the eighth or twelfth degree) or to cancel the output of the
char actcdlais§t1ift0@§lr<aws?%tas. (for exanple, when the vehicle stands still in a
qui et location ang thys, the outputs of the m crophone 13 and the sensor
.14 are negliReprdaptayity edebeEBYSIA N ] 273 CHR DIdS&iISn 8 AteRARdtded) .

The cl defined by the cl ifi [ iht. 52 | f d h
T e

adapt i i ty,: m_ni ite 27 0N de ar r t ries
281 to\fféf%\/ﬁldgtg esa‘crlQ %ggprfe I&us%? V\ﬂ%{}ﬁ%??ﬁg s\qgﬁga?zﬁpﬁraﬁﬁe)rs in
their | par?aﬂeé f ce r esgipadi ¥ 003 _
23 cl as}?‘;t?%gﬂe%ti\eﬁ%d y t 1glectl%faiisi ?Irgg.{‘l on unitqutfe%rlthzglees%ﬂand)aﬁégi;retanet er

nmenori o R8tr{ &Flon 2unit. 26\Y) dékectiee bt aoder dc paf pohi eth ees0a i dat dshown

in Fig. 2 also save the standard paraneter tables of their corresponding

cl asseP aksfimredd rop amo ryt Afsiaf stanidardupiaradseter table which carries
corresponding standard parameters to the class received from
the classification unit 25.

More particularly, the standard parameter memory 28
holds a corresponding number of the standard parameter tables
to the classes, each standard parameter table contains a group
of standard parameters, e.g. for sound elements, which can be
determined by learning of a learning apparatus (Fig. 4)
described later. In the matching block 29, a corresponding
one of the standard parameter tables to the class réceived

from the classification unit 25 is selected.

The matching block 29 then calculates an Euclidian



" The standard paraneter tables saved in the standard paraneter nenories 281

to 28M can be cal cul ated by the | earning process of another h %Hé?@%
_apparatus (Fig. 7) described l|later. The adaptivity determni (g ani upon
receiving the class fromthe classification unit 52 selects one of the ,
standard paraneter nenories 28, to 23 whi ch corresponds to the class (and '
is thus .referred to as a standard paraneter nenory 28m ). The

char actgri stic ranetersg fr t he pregrogessors 2Q to 23 arge trapsferred
via thdistausE Troinosash 0F Hie stanBatd, naramederso tigted 48 cBREon uni ¢
25 wh o I | D ) :
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paraneter construction unit 26 fromthe characteristic paraneters which are

al | ocatagdributéé partheiseandnet pdedviedalr whidlaty il dhehet antellest
par anet ers 1~ June 2003 24 listed in the standard paraneter table saved

in theodt thdaEdcladaant distemoey 28m sel ected by the adaptivity

determ ning unit 27. The integrated paraneter constructed by the integrated
paranet er cdrneepudinglyynithes vaice ansicargritican t e paaptesi tof déher ni ni ng
unit 27. L%he adaptivity dﬁéerrri_ni ng unit 27, one of the standard

par anettdR BENLPEIMIGE RS HUhffaree Farbhet &0 S OBALZEE 8 lect ed

di ng t 0.t he cf def | the cl assificati it 25 and t
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i ntegrated paranmeter construction unit i's calculate chi ng

unit 29 ckg ePUY eheMNE 97 chhife £4 20921 4 R 208! fheOIm Wi 6 difSttdnrce IS

the smallest to tge integrated paraneter is thus released as a result of
the voimewthcoat tithe AR, di bHky, atufthi @or eps acegsi clcédonups ar rithed out
according to the class defined by the classification unit 52 to determ ne
an opt imuer eplroace el Bst andpahanettéver Hata al¢ tawstadebyethiet s of sowe 1voi ce
recognition to be _cal cul ated at a higher accuracy fromthe distance of the
opt i numUSHar A& efiffecepsr dvmnes of tneipsr atbderdipterent bands of

frequency, hence increasing the rate of recognition.

Also, the apparatu's allows a corresponding standard
parameter pattern corresponding to the class determined by
two or more data supplied from the input unit 10 to be
selected from a group of the standard parameter tables which
are assigned to their respective classes. As the optimum
standard pattern table for recognition of the voice of the user
is obtained from two or more data supplied from the input
unit 10, the rate of recognition can be more increased.

Fig. 4 illustrates an arrangement of a learning apparatus

for using a learning process to determine the standard



"Fig..7 illustrates an arrangenent of a |earning apparatus for performng a
| ear ni ng process to determ ne the standard paraneters to be Hb%b&?zb t he
_ standard paraneter table of 19 June 2003 25 each class saved I'n each of
the standard paraneter menories 281 to 28M shown in Fig. 6. In the figure,
| i ke conponents are denoted by |ike ~'als as those shown in Fig. 4 and
their explanation will be onmtted. The | earning apparatus is substantially

i denti in Flg . at, ¢t he r 7.1 ed by
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cl assi fglggwlprinupiig.ejz' performthe same process actions as of the
classification data construction unit 51 and the classification unit 52
respectivel yThéhe chags febsidieted div tig ¢t asmiift c3t0 oing ludinsd erg ed to
the preprocessors 40 to 43 and the selector 63. The preprocess action of
the prepiocepdnonedBl,0a4GCP icdaneiraal 2t oat heitc rafp h ba ep3<dy acseayer 20 to
23 shown in Fig. 6, whereby an optimum characteristic paraneter

correspbhdi ag @ammphifigirasss defnndd Dy come ettegsidé canoamplifisxr %7,
determ ne aAr;ﬂDrel eased. The_classification data construction unit 44, the
cl assi 384t tonPufienysriery 38e amded I e P RN ENREEF OESNAQ ubPi 4P uRt t 46
al so per{ or miﬁhe sane ,process actions as of tthe cl aisifiﬁati
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nenories 471 to 47M A correspondi ng one of the nenories 471 to 47M1io the

cl ass stlppl s edsororh4 hetlod asmiplifdeiron unithe62AV D t bon vealteat elds, Alse, t he
class defined by the classification unit 45 is fed to the address (AD)
terni nadmpifiee nkhoriasd47the o A7TR Tomvertens dich amdegt8ded e amet er

fromthe inte%rated par mate& con trucition unit, 46 to be saved to a
correspOhYPhY 5&&P€§sazt(g t%e éha§§°dé’f assdfhgatinn cdada QR fgrctinn 45 jn
f [ 471 ,tq 4FZM sel ected [ te t I defined b
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table of the class ( ined by the classification unit

provided with an address terminal (AD) for receiving the class
as an address from the classification unit 45 and can save the
integrated parameter supplied from the integrated parameter
construction unit 46.

In the learning apparatus having the above mentioned
arrangement, learn data for learning process are introduced
into the input unit 30. More specifically, the voice of a

speaker is picked up by the microphone 31. At the time, the



"1t is also possible, as described with Fig. 5, that the barycenter of the
group of the integrated paraneters plotted in the space is sqqgg 3?0

. standard paraneter in each of the standard paraneter nenories g 8M

shown in Fig. 6. " . 19 June 2003 27 Fig. 8 illustrates an arrangenent of

a third enbodi nent of the voice recoa&ition apparatus provided with the

i nput device 4 shown in Fig. 1. Int figure, |ike conponents are denoted
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t
classification Unit 52 is also supplied to the preprocessors /71 toni4. The

prepocassds . 7T RBds éfsior Raspopaededehelevess oecech¥edibrafiéfeand
classification unit 52 carry out the preprocess action to determ ne optinum

char actwhieat i thparmierenh odectB Bir @ itclenstgy r ehlet as 6 bad nod €grradiari @y anet er
constructing unit 26. It is noted that the preprocess action of the
preprockegoess7afith74enspenbtonatamd| thelimbdsénr efunderhthe ofaitthion g .
preprocessors, 20 to 23. Mre particularly, while the outputs of the
preprocessorkhgoledras data yeeeietvedubry neltel ynpakteiit R0t A8CctESN i n the

classification yni.t 2&{ t he out puts of tlg reprpcessors. 71 to. 74 .are

shi ftecP'E?)cFﬁéeltdntlé‘gr ©dP hEPAREESS 41 ¢ §e§°fr tﬁbei flags L eP O et er
T 19 . . | e

opt | murdKHE SEREFLp PSR PHTL 7, W FHn R80T o b yeligr B BT ¥

cl assi fj } I re.C : I in
clase! RGOS e i@ ORUFLEHBY LfiFe O PeRSohim Cnginh O3
si nul t apeahd e dMehRPPirEPTIIES P6E €I Glid 13 AhR! elasy$ficd o al £€a
recognition are calculated by the preprocessors 71 and 74 in accordance

with theonkéssctiednnachbly 2He dilessiclasaifboativn SPnitei 35,9 andusthat es an
arrangenent of a |earning apparatus for performng a | earning process to
det er nili a8 tad paramsieaneoassrugtben| naitL ¢ showntiandigd dar et er

tabl e of, each c]ass, saved in ea of the standard parangter nories 28, to
bam ShMHE S L B e A EORY qh7eiS| § RERGBO TR e STHE RO EABDHS o

The 1 et S RRG ARCHR " i dend A, TR B EUT DRy g kg0l s 5
excent Vg AN Yt St P0RSEPRRERoAIuhE Hoare provided and their

out puts replacing the outputs o e preprocessors 40 to 43 are supplied to
the integratPHepaienbd ey 49N5hkleGt itBR dRite g4Qhteld pPrid @b telrNErom | fRueN
characteristic paraneters used for classification of the classification
unit ASmregratied| gtachinyg telte poagtoaetsons dhianddE3,asi ke tstandard
preprocessors 20 and 23 shown in Fig. 8, in accordance with the class

def i necdP dyametes atni firataddresnst asigned tte dbe nokreharfrarorithec

classification unit 45.

Such a process is carried out over each sound element
produced by the speaker with variations of noise and data
input picked up by the microphone 33 and the sensor 34.

Accordingly, a group of the integrated parameters of each



"19 Juyne 2003 29 paraneters used for voice recognition are cal cul ated

byt hepreprocessors 81 to 84, |ike the preprocessors 71 and7: jqﬁgéoﬁ3Fig.
.8, in accordance with the class defined bytheclassification uni
62. Al t hough the integrated paraneters determ ned bythel earni ng process of
t he | earni ng apparatus shown in Fig. 3aresaved in the standard paraneter
menories 281 to—the28Mshown in Fig. é, they nmay be saved not of all. It is
al sopossi bl e, as described with Fig. 5, that t barycenter ofthegroup of
Fhe T nElBss: BaepsaiRd cb Phot boarapoid s adissisea ndhe SEMOFY
paranehﬁf.As the present invention is described above in the fornof a voice
recogni'ti‘on apparatus, it is also applicable to asim|lar apparatus for

recogni zi ng e j t ch 4 i i e ters, and
numan bei ngd B4 ¢ kB ERTERET HEHIEIRTS LAY RO PR CURIA FE°.
and th I §f U3 hapt ' 0 S¢h tReb i zed,

t hey ar%g%ﬁgﬁ?ﬁff%§gtl ons@kﬁgg,ﬁi %F’t Egggtr}gggiérr%ﬁfushov% ?nﬁFtl{lg‘?Qg&

2,1 hecgﬁtﬁhﬁb%&' %eﬂiﬁb@gﬂ s2@onghlo4ghedid r amgat 2 ogkputh €f 4Rl grFacessors
20 to 23 and used for cléassification intheclassification unit 25. The

cl assi paaimencdatin mrybeadasid patradn dtéeataby ef 6 frolositciatss. of the input

unit 10andused for classification in the classification unit 25.Although

t he preprocdasotise 2detaanidg 4apparktus;l a 0dita poodmee@008it30 &hd 81 to
83 of the enbodiments shown in Figs. 6 to 9 are supplied with the class for
carryi mierppbenees3d weeebvingcarupigetondne dpdasprofayc edywithedd with a

function related to the cl a3f so, j.hat they ¢ erform an aritbhmez cal

oper at i8¢ Wisithg kHS & uAdEi oRl28S t 49 hélﬁ?@ﬁ%&eﬁa&&%n idn b@ordance
to the gl . I Simpl.i,fyi t criptiQn t . i he

voi ce r°§8§§§fﬁgh‘?’§ ﬁlétrrétgg‘ﬁi n%gugﬁt% f&gﬁ'{sﬂbaggd Oggtltiﬁg?lgi gfgltrllggr et ween
the | N Aneteh P ! wiilh ! PReSEOFE o aRAT AR o pitinPinADREA AR A

par amet'er space. It 1s also possible tor the matchihg unit 29 to calcul ate

the di §An00 cterWagrb thewiitdiyhat d tR}r 28I SE and t be nistrawtaided pPeEet er
specified in a tinme sequence and the probability of appearance of such a

tinme sadlence thid ofoire ricamgndeiohoapparataisnshg when dsig.t 2ofwhliehvoi ce
recogni tion. Mreover, the matching unit 29 may be provided with a variety
of voi dgleasegnia i oka B8 gird mhith eassliapsddication variteddoridanticale|td of the
cl ass defined by _the classification units 25 d 52 for the voice
recognitficoglass from dhe wdassidpcating ¥aLt A c&or §Eg5ﬁﬁtti opbigiak uses

g, Atapddf neRagterss AMACATREn RRer 8% 8enPa BOTHE.F g A Fons”

for a .10 V| Les L aa$et > re
| nst al (ORISR eRRGag\ P BEnfh I RABIBTINLCURE HBHpoTEs 0L BIRRRLC
recogni ti on ApPgr gt e flietat idg Cdgﬂbﬁ‘ritﬁﬁ(,j #h ¢ en@and A ranpaekhoet ¢hed | ned
inclaim5, different types of input data are classified into classes
dependimgyonbeheilra sididfli edt eimitd | cbampesaldependingr avrd ot | andyr dthexd
paraneters. Then, a subject is recogni zed using a conbi nation of the

i nt egr RS gae anandr adrse mceabfen ohs e b etiralises typasdandl Jevaehst ef the
attributed to each class deterni ned by the_ classification. the taple
opt i nu@bve edop ensefi souadd elemendc gyndresdnby i IBEAXSIY @

A di I [ t defined i | ai m 6 d
e ni P FABRAY aoRgd 0T, Lo matto. O 1H4 oAb CaRs of TPRpUR S48l 4T
I ified j.nt | d di t hei h I ST )
nt oor AP Yid PAELGRR 0N At il fch o s AT REESCh AT B RAF A g 10
el . oed 1 | g . . :
each, ligs 081 o[ 498 ISl sl GARPaatll DR nGAl P TR o1
the voice recognition apparatus is identical to that of the



- 19 June 2003 32 CLAIMS 1. A recognition apparatus for recognizing a given
subj ect fromdifferent types of input data, conprising:.a fiﬂfﬁunezoo

~classification data construction unit for constructing a first set oP

classification data fromthe different types of input data; a first

classification unit for classifying the different types of input data into

a first class based on the first set classification data fromthe first

cl assif, cation data c structionngnit;.preprocessin% nmeans for ?xtr ting a

erd

plural MBPBE Aiefi6s efilt 18 gheanteaFBIREoM PRETAP ¢ 1 §p8Ylbf ahput
g}igg?ﬂt{‘fsg?r‘fé‘?bﬁa?& 2ﬁ'y§a{¢e; Eﬁi@ltsrsdtit] $ %p‘”ﬁ?&uﬁ{# ;Zéngif?ﬁ ' feng%vsceecdt !
]Log; a(r:r:atlgér‘géghdﬁf&heggiyigﬁ?b‘%tei%il %&ﬁ‘én{({: tj‘asteﬁ(inghgl E@gi* é:ﬁtldﬁlhmbgsed
on t he GBS % Ve Teatuifle APERrlns P AP BIdRE S RS REEnRARE PO
dat a C&g&f&ﬁféﬂé&% lawe:rfﬁ\gnéat ﬁ%"’lﬁ‘lﬁdiﬂ?{mﬁr& GINthleUGhipait WH it 1Y

constructing an integrated pararreter by integrating the plfurality of

character itlié Co peimrEhet fahdaPd ralimRte¢ss o Neh Fepiputadritur samnt b of
standard paraneter nenories for storing a plurality .of tables, ,each

st andaruls edr fioeteoicenns yo gaitbspoimithe tvo ix epredeign fivad afppstathsss;
each table containing standard paraneters corresponding to a_predeterm ned
second cl asskt andy. .be smhlewed) imi theodcpsndng 4 pparasugi vdro wabjiect by
mat chi r&g,the I ntegrated parapeter with the standard parangters fromthe
tabl e cotBesdhdfiditng gsom akdbifdintsgsasnd Pacameats s 1tk crehdakass

araneter nenory cor, espondi to the fi,rst cl,ass.
P Svel B 'dound element’ are saved in the memory 47. More

particularly, for learning, with a speaker yielding each sound
element under different noise conditions and a plurality of
speakers doing the same, the resultant integrated parameters
may be scattered over specific regions i‘n a parameter space.

For example, Fig. 5(A) shows a three-dimensional
parameter space where the integrated parameter is expressed
by three components P,, P,, and P, for ease of explanation.
When the integrated parameters of sound elements "7" and "4"
in one class are plotted, they are grouped in specific regions
of the parameter space.

Although all points in the region may be regarded as the
standard parameters of each sound element, it is preferable to
determine a barycenter in the region which is then treated as
the standard parameter of the sound element as shown in Fig.
5(B).



- 19 June 2003 ~3 2. The recognition apparatus according to claim1l, wherein
the given subject is a speaker of interest and the different %%ﬁe52663input
~data include at |east the voice of the speaker and an inmage 47 JHHR
speaker's nouth. 3. The recognition apparatus according to claim1, wherein
the different types of input data ar e, col |l ected by a correspondi ng
plurality of different type sensors. 4. The recognition apparatus accordi ng
to claim1, means, copprises a,first prepraocessing

lr)naans_for e Zéé?:ﬂﬁ%‘hﬁié?%ﬁ?ﬁ:}ﬁ? eme%gﬁ @téfl"&m(i,ﬁ)‘g Beat o use
oY eprodd: 5‘%’% VEIRE° roe A P SRS A LEb R, BPth RRECTERR,
Dot hoa Tt LisHERDVE K e 1 COL B Cbh BRERBRLE] efﬁéf;f%{eéf@fﬂ%é&tf%dat a,

h Figssh!

conpri g f tayet LbRQ folal i [ ta
from th%eé]gio;tfegr Z’tr?fqa/(%es 0 %irr?ggt hga%gogsei %gm;&?ll rst classi fai cattﬁ{)bnﬁﬁat a

construcipPandbién Widisbeyoiaiited dhéfeiRAFtdyPeIOfb iRyt tHBt ¥0ikled
first class based on the first set of classification data using a first
cl assi friexat gaitiont ; expaaatusg ao Pl uthli t ys o oafdhar aeneb osbiince par anigt er s
fromthe different types of input data on the basis of said first class
from saiubs$tantiadlyssd €nti¢abinucbnstcunstionct ¢ ridiea vodomndeseigmiftion
classification data based on the plurality of characteristic paranmeters
fromt APRATALRE WO Rpinsh he. 2 ﬁ@ﬁatcﬁa%itth:a&tiadm%daparameter

memory 28 is substituted by a group of standard parameter
memories 28, to 28, and a classification data construction
unit 51 and a classification unit 52 are added.

The classification data construction unit 51 constructs a
classification data from a plurality of data supplied by the
input unit 10 and delivers it to the classification unit 52.
The classification unit 52 classifies the classification data
from the classification data construction unit 51 to a
corresponding class which is then transferred as the result of
classification to the preprocessors 20 to 23.

In the preprocessors 20 to 23, preprocess actions suited
for the class from the classification unit 52.‘ More
particularly, when the voice data picked up by the microphone
11 contains more vocal sounds such as vowels, linear
predictive coefficients and cepstrum coefficients are more
preferable to identify the voice than zero-cross values. When

the voice data picked up by the microphone 11 contains more



-construction unit; classifying the different types of input data into a
second cl ass based on the second set of classificatiaqn data Jra}s‘m% pogecond

~classification unit; 19 June 2003 34 constructing an integrated paraneter

by integrating the plurality of characteristic parameters fromthe

extracting step; and recogni zing the 2qi ven subj. ect by matching the

I ntegrated parameter with standard paraneters corresponding to the first

ol ur a1 10914 Fe 6 ERHAE S oRsTosl FRA R 2R GRG0 VABKEY PADcc
or cdet BT nad oG T AL AR S dUYnEy PRRA5, TAREIRIANE BE o

the ol \eomsulladel dre ShRake’ dfavdiebre! afdd NeIiiaf! efrddRaiv 1 nput

data include at |east the voice of e speaker and an 1 mag

speaker¢ e ffidienté @ FRIPOG ARC Yok F clie ntlsai MW hewetken leRe 1digf erent
types of input data are collected by a corresponding plurality of different

type sensbse.rekeifhed ey hilde andordiphpne LBaismlowpteseefife bt will dat i ng
step conprises a first ;preprocessing step of extracting a first plurality
of charGirsrgardedpar Brutertf fdre ubevel afi aciseoric dibghi fitat¢fectt a
construction unit) and a second preprocessing step of extracting a_second
pl ur al iscIWB\lch%ﬁ‘ aco&qernedpdnardher yoige uEec o gndsleni nt eYrinedd the

,paranel%%rut(i,?nos{.raucutsien eswh?PBits less or no motion, its motion vector
may be unnecessary. If the mouth creates a degree of motion,
its motion vector should be considered in the voice
recognition. Furthermore, when no or less vibration of a
vehicle is generated or it is not raining, the output of the
sensor 14 may be negligible. In the opposite case, the output
of the sensor 14 should count in the voice recognition.

It is hence true that the characteristic parameters
optimum for the voice recognition (for having a result of
recognition at a higher accuracy) are varied depending on the
other factors, not to say the voice itself to be recognized.

In the voice recognition apparatus shown in Fig. 6, the
classification data is constructed from data outputs of the
input unit 10 and then classified into classes. Then, the
optimum characteristic parameters for each class can be
determined by the preprocessors 20 to 23.

According to the embodiment shown in Fig. 6, the

parameter space for calculating a distance in the adaptivity



-+ 9. A.voice conmmand recognition systemfor operating a voice-activated
system conprising: ., an input for receiving different typeg fhheldppyt data
~froma plurality of corresponding i nput sensors, the different types of
i nput data conprising voice audio data and at | east one of anbient noise
data and environnental conditions datsy 19 June 2003 ~5 a first
cl assification data construction unit for constructing a first set of

cl assify ' I t i fif er knp ata; fqa

class! [ags AR AT 17 hiferpbiiupRe chalPPdoretg Addrdke
a Tirstatasdiigsq® Ahe MAdsls’ He fifle PTof! BEE1 E1£841 Q0 430 WiPTP 6P Tirst
classification data construction unit; an extractor for extracting a

pl ural i THeoll i §hahaet b itdid ?)_aﬁﬁrlﬁﬁ‘%?rﬁ)éé@fﬁdfﬁsﬁﬂéﬁ@fiﬁ@ tbytlee olfadsnput
data on the basis of said first class fromsaid first classification unit;

a seconprovadeidf ifeatm ovh dachaseifioatdoimorunig t57 ofs coontpwee dnpya thecond
set of classification data based on the plurality of characteristic

par anet@daptivity hd edermaining aimsidcodd dmdsia i casubh ofi tthor vaiassi fyi ng
the d f;eeéggtnitt}/ggsisogrion &Jéeccliatt’raoxinnh?e distance.

It is assumed herein that the classification data from the
classification data construction unit 51 are classified by the
classification unit 52 into an M number of classes.

The preprocessors 20 to 23 for determining the
characteristic parameters corresponding to the classes defined
by the classification unit 52 may be adapted to vary the
degree of the characteristic parameter (for example, a linear
predictive coefficient of the eighth or twelfth degree) or to
cancel the output of the characteristic parameters (for
example, when the vehicle stands still in a quiet location and
thus, the outputs of the microphone 13 and the sensor .14 are
negligible, the preprocessors 22 and 23 can remain
inactivated).

The class defined by the classification unit 52 is also
transferred to the adaptivity determining unit 27 as well as
the preprocessors 20 to 23. The adaptivity determining unit
27 includes the M standard parameter memories 28, to 28y, as

described previously, which hold the standard parameters in

their respective parameter spaces corresponding to the M



- a second class based on the second set of classification data fromthe
second 'classification data construction unit; an jintegrator ﬂﬂ%

: . : L 19 e 2003
~constructing an integrated paraneter by integrating the plurality o
characteristic paraneters fromthe extractor; a plurality of standard
parameter nenories for storing a plurglity of tables, ,each standard
paranet er nmenory corresponding to a & edeterm ned first class; each 'tahle

cl ase: S1gs8s Qe LAGHPTehhF ol 4 USGRRH OB UntbAfnd from a gi ven person by
hi he., | 1 th f h
tabi e correadthal (e AT AN S AuAIBer) Mgt el Bhmc PR nevs: srieat)
par amaiflie TERE St a Rl T fﬂgett%rt Pr?elgx'cfr\}{] Fasfio vl i h?ig‘?' Qea?ggmand
recognitl6n system according to clean 9, whefeéin the extracfor“exitacts a

f17o0 Bavel ihy dltaSMPe! fidssinhe BR! ABYRLS o1 chagr Dbcrded prorlinly

classification data construction unit and extracts a secon

char actcdnissleisc dediamrl ¢ {19¢ ¢b£s PifizatdonntaitaRed parameter construction
unit. 19 June 2003 36 11. - The voice command recognition system

accordi ng t Tlct aistas d avdr piar aithe text tadtles coapeidsein athleurstdingaod
preprocessors corresponding to each of the different types of input data
and fopaamaterngneandrpesr A8 ytof 2har 2amer bst i capem bttt dr by 12heThe
voi ce conmand recognition systemaccording to claim9, wherejin said

r ecognil $&F 1A B g BT AL S5 P homathon IRGTBAsIE & R #bsEWal IR £ud)i di an
di stanlcdg=r cal.tchu%iitled fromeach of the standard paraneters in the standard
par amet®ts ¢ ater.

The adaptivity determining unit 27 upon receiving the
class from the classification unit 52 selects one of the
standard parameter memories 28, to 28,, which corresponds to
the class (and is thus .referred to as a standard parameter
memory 28_,).

The characteristic parameters from the preprocessors 20
to 23 are transferred via the classification data construction
unit 24 to the classification unit 25 where they are classified.
The class as the result of classification is then supplied to
the adaptivity determining unit 27. Also, the characteristic
parameters from the preprocessors 20 to 23 are transferred to
the integral parameter construction unit 26 where they are
shifted to an integral parameter. The integrated parameter is
constructed by the integral parameter construction unit 26
from the characteristic parameters which are allocated in the

parameter space identical to that of the standard parameters



- corresponding to said second class and the integrated paraneter.
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— 24
listed in the standard parameter table saved in the standard
parametér memory 28, selected by the adaptivity determining
unit 27,

The integrated parameter constructed by the integrated
parameter construction unit 26 is transferred to the adaptivity
determining unit 27. In the adaptivity determining unit 27,
one of the standard parameter tables saved -in the standard
parameter memory 28, is selected according to the class
defined by the classification unit 25 and the distance between
each of the standard parameters listed in the selected standard
parameter table and the integrated parameter received from
the integrated parameter construction unit 26 is calculated by
the matching unit 29. The sound element of the standard
parameter of which distance is the smallest to the integrated

parameter is thus released as a result of the voice

recognition.

Accordingly, the preprocess action 1is carried out
‘according to the class defined by the classification unit 52 to
determine an optimum characteristic parameter. This allows
the result of the voice recognition to be calculated at a
higher accuracy from the distance of the optimum
characteristic parameter in the parameter space.

Fig. 7 illustrates an arrangement of a learning apparatus
for performing a learning process to determine the standard

parameters to be listed in the standard parameter table of
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VAP % Broup of metories 47, to 47y and an additional set of a
classification data construction unit 61, a classification unit
62, and a selector 63 are provided.

The classification data construction unit 61 and the
classification unit 62 perform the same process actions as of
the classification data construction wunit 51 and the
classification unit 52 respectively. The class determined by
the classification is transferred to the preprocessors 40 to 43
and the selector 63. The preprocess action of the
preprocessors 40 to 43 is 1identical to that of the
preprocessors 20 to 23 shown in Fig. 6, whereby an optimuni
characteristic parameter corresponding to the class defined by
the classification unit 62 is determined and released.

The classification data construction unit 44, the
classification wunit 45, and the integrated parameter
construction unit 46 also perform the same process actions as
of the «classification data construction wunit 24, the
classification wunit .25, and the integrated parameter

construction unit 26 respectively. Accordingly, the class
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from the classification unit 45 and the integrated parameter
from the integrated parameter constructing unit 46 are
released.

The selector 63 in response to the class defined by the
classification unit 62 feeds a select signal to any of the chip
select (CS) terminals of the memories 47, to 47,. A
corresponding one of the memories 47, to 47, to the class
supplied from the classification unit 62 is thus selected.

Also, the class defined by the classification unit 45 is
fed to the address (AD) terminals of the memories 47, to 47,,.
This allows each integrated parameter from the integrated
parameter construction unit 46 to be saved to a corresponding
address to the class defined by the classification unit 45 in
one of the memories 47, to 47, selected according to the class
defined by the classification unit 62,

Accordingly, the integrated parameters (of a group)
allocated to each address of one of the memories 47, to 47,
are then. saved in a corresponding one of the standard
parameter memories 28, to 28, shown in Fig. 6 as the
standard parameters in a standard parameter table of the class
(defined by the classification unit 25).

It is also possible, as described with Fig. 5, that the
barycenter of the group of the integrated parameters plotted
in the space is saved as a standard parameter in each of the

standard parameter memories 28, to 28, shown in Fig. 6.
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denoted by like numerals as those shown in Fig. 6 and their
explanation will be omitted. The voice recognition apparatus
of this embodiment is substantially identical to that shown in
Fig. 6 except that extra preprocessors 71 to 74 are provided
and their outputs replacing the outputs of the preprocessors
20 to 23 are supplied to the integrated parameter construction
unit 26.

The preprocessors 71 to 74 receive the same data as
received by the preprocessors 20 and 23. The class defined
by the classification unit 52 is also supplied to the

' preprocessors 71 to 74.

The prepocessors 71 and 74 in response to the class
received from the classification unit 52 carry out the
preprocess action to determine optimum characteristic
parameters which are transferred to the integrated parameter
constructing unit 26. It is noted that the preprocess action
of the preprocessors 71 to 74 is substantially different from
that of the preprocessors 20 to 23, More particularly, while
the outputs of the preprocessors 20 to 23 are used for
ultimately determining the class in the classification unit 235,
the outputs of the preprocessors 71 to 74 are shifted to the

integrated parameter released from the integrated parameter
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construction unit 26, Hence, it is true that the optimum
characteristic parameters used for classification of the
classification unit 25 are calculated by the preprocessors 20
and 23 in accordance with the class defined by the
classification wunit 52 and simultaneously, the optimum
characteristic parameters used for voice recognition are
calculated by the preprocessors 71 and 74 in accordance with
the class defined by the classification unit 52.

Fig. 9 illustrates an arrangement of a learning apparatus
for performing a learning process to determine the standard
parameters to be listed in the standard parameter table of
each class saved in each of the standard parameter memories
28, to 28,, shown in Fig. 8.

In the figure, like components are denoted by like
numerals as those shown in Fig. 7 and their explanhation will
be omitted. The learning apparatus is substantially identical
to that shown in Fig. 7 except that an extra set of processors
81 to 84 are provided and their outputs replacing the outputs
of the preprocessors 40 to 43 are supplied to the integrated
parameter construction unit 46.

In action, the optimum characteristic parameters used for
classification of the classification unit 45 are calculated by
the preprocessors 40 and 43, like the preprocessors 20 and 23
shown in Fig. 8, in accordance with the class defined by the

classification unit 62 while the optimum characteristic



U& ()-!/$0$1$bS$i $j $$$w] >@ S#10% U& () - ! S#10% U&' () - ! R#! S#10% U& () - ! S#10%
U& ()-! R#ESH10% U&' () - ! $$S5$$$$) "F@ R#FS#10% U& () - ! S#10% UR' ()9 @680 %

U& ()-!S#10% U& () - | R#$) % %% %% 0mabC@ S#10% U () - | RESH10% U& () - | S#10%
CUR () -! R#) S#10% U&' () -! S#10% U& () - | WiBRAEEAAa4 N ?@ SH#10% U& () -! S#10%

U& ()-! R#SHI0% 29

parameters used for voice recognition are calculated by the
preprocessors 81 to 84, like the preprocessors 71 and 74
shown in Fig. 8, in accordance with the class defined by the
classification unit 62.

Although the integrated parameters determined by the
learning process of the learning apparatus shown in Fig. 9 are
saved in the standard parameter memories 28, to the 28y
shown in Fig. 8, they may be saved not of all. It is also
possible, as described with Fig. 5, that the barycenter of the
group of the integrated parameters plotted in the space is
saved as a standard parameter.

As the present invention is described above in the form
of a voice recognition apparatus, it is also applicable to a
similar apparatus for recognizing other subjects than the
speech including images, characters, and human beings;

Although the outputs of the CCD camera 32, the
microphone 33, and the sensor 34 are used other than the
voice of a user to be recognized, they are not of limitations.

Also, in the embodiment shown in Fig. 2, the
classification data is constructed from data output of the
preprocessors 20 to 23 and used for classification in the
classification unit 25. The classification data may be
constructed directly from outputs of the input unit 10 and
used for classification in the classification unit 25.

Although the preprocessors 20 to 23, 40 to 43, 71 t0 73,
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distance between the integrated parameter and the standard

parameter in an applicable parameter space. It is also
possible for the matching unit 29 to calculate the distance
between the standard parameter and the integrated parameter
specified in a time sequence and the probability of appearance
of such a time sequence which are then used for determining
the result of the voice recognition. Moreover, the matching
unit 29 may be provided with a variety of voice recognition
algorithms assigned to the corresponding levels of the class
defined by the classification units 25 and 52 for the voice
recognition.

It is also wunderstood that the voice recognition
apparatuses illustrated in Figs. 2, 6, and 8 and the learning
apparatus illustrated in Figs. 4, 7, and 9 may be implemented
in the form of software applications for a microprocessor
having a CPU and memories as well as the hardware

installations.
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10W&D#8§%1t(e)grated parameter and a table which carries standard
parameters attributed to each class determined by the
classification. As the table optimum for each case is used,
the recognition will be increased in accuracy.

According to a learning apparatus defined in claim 6 and

a learning method defined in claim 9, different types of input
data are classified into <classes depending on their
characteristics and also, integrated to integrated parameters
which are then classified according to each class determined
the classification. This allows optimum parameters for the

recognition to be constructed.
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.classification data construction unit;
an integrated parameter construction unit for constructing an integrated
parameter by integrating the plurality of characteristic parameters from the
preprocessing means; l
| a plurality of standard parameter memories for storing a plurality of tables,
each standard parameter memory corresponding to a predetermined first class, each
table containing standard parameters corresponding to a predetermined second class;
and
a matching unit for recognizing the given subject by matching the integrated
parameter with the standard parameters from the table corresponding to the second

class and located in the standard parameter memory corresponding to the first class.
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2. The recognition apparatus according to claim 1, wherein the given subject is a
speaker of interest and the different types of input data include at least the voice of the

speaker and an image of the speaker's mouth.

3. The recognition apparatus according to claim 1, wherein the different types of
input data are collected by a corresponding plurality of different type sensors.

4. The recognition apparatus according to claim 1, wherein the preprocessing
means comprises a first preprocessing means for extracting a first plurality of
characteristic parameters for use by said second classification data construction unit,
and a second preprocessing means for extracting a second plurality of characteristic

‘parameters for use by said integrated parameter construction unit.

5. A method of recognizing a given subject from different types of input data,
.comprising the steps of:
' constructing a first set of classification data from the different types of input
data using a first classification data construction unit;

classifying the different types of input data into a first class based on the first
set of classification data using a first classification unit;

extracting a plurality of characteristic parameters from the different types of
input data on the basis of said first class from said first classification unit;

constructing a second set of classification data based on the plurality of
characteristic parameters from the extracting step using a second classification data
construction unit;

classifying the different types of input data into a second class based on the

second set of classification data using a second classification unit;
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constructing an integrated parameter by integrating the plurality of
characteristic parameters from the extracting step; and

recognizing the given subject by matching the integrated parameter with
standard parameters corresponding to the first class and the second class; the standard
parameters being stored in a plurality of standard parameter memories corresponding
to predetermined first classes and containing a plurality of tables corresponding to

predetermined second classes.

6. The method according to claim 5, wherein the given subject is a speaker of
interest and the different types of input data include at least the voice of the speaker

and an image of the speaker's mouth.

7. The method according to claim 5, wherein the different types of input data are
collected by a corresponding plurality of different type sensors.

}8. The method according to claim 5, wherein the extracting step comprises a first
preprocessing step of extracting a first plurality of characteristic parameters for use by
;said second classification data construction unit, and a second preprocessing step of
'extracting a second plurality of characteristic parameters for use in said integrated

parameter constructing step.

9. A voice command recognition system for operating a voice-activated system,
comprising:

an input for receiving different types of input data from a plurality of
corresponding input sensors, the different types of input data comprising voice audio

data and at least one of ambient noise data and environmental conditions data;
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classification data from the different types of input data;

a first classification unit for classifying the different types of input data into a
first class based on the first set of classification data from the first classification data
construction unit;

an extractor for extracting a plurality of characteristic parameters from the
different types of input data on the basis of said first class from said first classification
unit;

a second classification data construction unit for constructing a second set of
classification data based on the plurality of characteristic parameters from the
extractor;

a second classification unit for classifying the different types of input data into
a second class based on the second set of classification data from the second
'classification data construction unit;

an integrator for constructing an integrated parameter by integrating the
plurality of characteristic parameters from the extractor;

a plurality of standard parameter memories for storing a plurality of tables,
:.each standard parameter memory corresponding to a predetermined first class, each
‘table containing standard parameters corresponding to a predeteﬁnined second class,
and )
| a recognizer for recognizing a command from a given person by matching the
integrated parameter with the standard parameters from the table corresponding to the
second class and located in the standard parameter memory corresponding to the first

class.

10.  The voice command recognition system according to claim 9, wherein the
extractor extracts a first plurality of characteristic parameters for use by said second
classification data construction unit and extracts a second plurality of characteristic

parameters for use by said integrated parameter construction unit.
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11. - The voice command recognition system according to claim 9, wherein the
extractor comprises a plurality of preprocessors corresponding to each of the different

types of input data and for extracting said plurality of characteristic parameters.

12.  The voice command recognition system according to claim 9, wherein said
recognizer recognizes said command on the basis of the smallest Euclidian distance
calculated from each of the standard parameters in the standard parameter table

corresponding to said second class and the integrated parameter.



