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di ctionary of the second axis is not yet obtained,

b3 = a2z -mil[{a3T-bm)bm}/ubzl] ees (3)
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When fibsll is larger than a predetermined value, flbsll is registered in orthogonalized dictionary 9 as
dictionary bs of a third axis. However, if the dictionary of the second axis is not yet obtained,

2




2 EP 0311 022 Bl conputation of equation (2) is performed. Operation i)
through iii) are perforned for each category, and thus preparing the
orthogonal i zed dictionaries. Sim|argrg@3tbogaming section 10 conputes the
foll owng equation between each orthogonalized dic- s tionary 9 created as
descri bed above and each i nput speech pattern X [err] 10 As a result a
similarity wi $ImPataton cbeauaten & isiPrde@edi cti onary [err] of category i
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generat ed bY other objects and features of the present invention will be apparent from the following description taken
55 in connection with the accompanied drawings, in which:
Fig. 1 is a block diagram showing a speech recognition system of a conventional pattern matching

method;
Fig. 2 is a block diagram of a speech recognition system of a conventional subspace method;
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ectively using a small nunber of |earning patterns. 50 The

itional dictionary orthogonal to the orthogonalized dictionary is

erated, and is added to the orthogard Breok2dBrti onary. Therefore, the

itidnal dictionary can effectively absorb pattern deviations other than

se along the tinme base and the frequency axis described above so as to
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- eval uakd ng Fgpe@dha flecognishovdny ethérqrrerassig of e tortiegdializing teebicediemen tiltes lextion
Fig. 8; Fi g.shdvh ip§igatitbandck di agram showi ng still anot her enbodi ment of a
eech recogni thigoih4 is\pdloghisgrany shdiving st @nethee epbagiinent of thaweasent Brentid?d. g. 12 is a
ow chart showfFiag3 i & slegsdirggany Showing @n temberiiment 24 Arpeeh 1eeoghitiengirsiam yacardingelo the
cti on shownPrpsentpnygntion.] Theme referprge nyrgerply inyFig.| Hdpnets divg sagwcw*ﬁgs irits preyventional
‘ocessi ng2of SPEe8 reﬁogrr'f@gew&mszsh in F'ﬁ%‘ﬁ?%uency filter section shown in
'g. 11; and Fi ghe gnaractgristic GF‘B‘@I@* RNPAeR Suish gl Athpgonalizing fme fltee FRSERT i meats
e present fﬁ’v%ﬁ‘f?’??iﬁ a“P :ﬂ% “ F’éSC'R the; cqyPationa HW%@C%H'“%‘H’HSB'PM?@B?"Z%?
time

?nall nH é storage
ference nu =) g ho l[“zu X a: tll n cons??fg 7 11 l,%luis ﬁa%ersf A %unc(gﬁ ::g‘sgt
speech ?e %@H’E\rﬁ ( ceg dl ererg\lﬁ ?ﬁroc §ura uj)ﬁtagrth lszur(?g é(Pi't ers F

ature of thgg é’ Lscﬁ'.t.s,g s &aﬁsg eﬂgaﬁntm? %L i 2

means for St i {a,a 51% QPIR ik oGR8 b Nk S Tzed
peech reCOg”flaéturQOec?&/sSFe Friddentdl by P 86‘1...'.,21§ QEAn%G V1a9sah\§nn8%9.ﬁé ide
rt hogonal bszi NghesthGhbtBRlint 19 ShtiHe aesagvg;, bLer Rg, stored i n pat tern storage
ection 7. 1n t R nth ¥ RIS leafing ok hrcz hregc&ulrémorfdalegcﬁ i 18 610dnl B8R, ¢kiL filleP section
sed in pl acer1QfendiRePérinbsdaficed dicliohkey BGs BRWE. B fSowikg &éaea il B4 Adad witkBreference
il ter secti apthbhiowshaaGhcwniid Big.ad by a plurality of f| lters for executing at
welst sNDOt hi NgFip, oC aeB2INGtensudtiodi 1f ferhsitsiaddragl GatFrOAR FDMNEaMIMY. fttern 8 of category
lurality ef iesihdegetoaldyzing time filters. Filter section 11 can conpri se,
.g., adigital signal processor. Assunme that in this enbodi nent, a
earning pattern acquired in pattern storage section 7 is given as a data
eri es which consists agjlﬁ yaeoqsysgat| ¥y @gakyzed feature vectors., (5)
epresented by | (= 0O, and i smsdnpled at 18 sanpl i ng poi nts which
qual |y di#i de 35(ja=spgegh, eegtqgn knkogl7isubintervags given by k (= 0,
...... | 6).

In step 23, filter section 11 substitutes average pattern Agy computed in step 21 into equation (6) to

compute dictionary by of the first axis, and registers it in orthogonalized dictionary 9. Dictionary by can

soe be computed by smoothing average pattern Ay along the time base. Filter section 11 normalizes

dictionary by and registers it as dictionary data of the first axis serving as reference data of or-
thogonalized dictionary 9.

bigi = Agk-1) + 2Agi + Agxen)
6 [[=0,1,.15k=0,1,..,15] (6)

In step 25, filter section 11 substitutes average pattern ag,, into equation (7) to compute dictionary bz
of a second axis, and normalizes the computed dictionary. Thereafter, filter section 11 registers the

4



If the mth one of three |earning patterns which are acquired for category i
is given as [err] filter section 11 generates orthogonalized dictionary 9
as follows. The foll owi ng descripti &r ogihlo2bsimade with reference to the
flow chart shown in Fig. 4. First, in step 21, filter section 11 conputes
a‘verage pattern [err] fromlearning pattern [err] of category 40 i using
equat i on ( 5dictiopasy i ortheganalized pigtionary | dlictienatyt pgun €31 b GoyRUtadURYe differgntiating aaverage
pattern [er?afteféé\mwe‘t)'@dhqtﬁnesttaéﬁa 21 into equation (6) to conpute dictionary
[err] of the first axrs and registers it in orthogonalized dictionary 9.
Di ctionary gze'r’r]b Q:“am *5. dhe corrput ed by snoot hi ng average pattern [err]
al\o’ng thé th fd bast® *F Tter WectPon 11 nornalrzes di ctionary [err] and
registers it gs di ction axi s ervr F&Ias re erence

t ata
f - th |°f'°z" 3 b T %; %efon%gaxrs 8""? d rrﬁ%rs rmanney is ngt. pe ?"8 to fftronary
subst i tut Ssi.?f?fxff %fg {vs ey .zttra,ﬁ S 5;: ‘t% ) ‘ggﬁf‘; [

nar

atl o rt
[err] of,
filter sectt;1 dlefetbnsty %r t ﬁ%’gm aryi’;% %gadirgg c&t |aonar% regist JeS in or

ort hogonal i ze |ct| onary tionary [err] can be corrput ed by

differenti 3ézl,k§‘9 BUEY BYE bptﬂ§51(ﬁf n ([,err] along the tine base. [err] Dictionary
[err] of the second axis conputed in this manner is not perfectly
orthogongl t onlievér| ®B@h YeoktRdgbialifdfiont dictedsing et noB¥drormedRtidtdcRFyerecognition performance

r eor t hogonadah Babttdred REALARIBHAAT0.] fof HeGPcodd aid WdmPutbdasdegtribedcadtvebe per f or ned
for dicti onar yne[ proteksidgosperatigm cih fstepail2h y23, dicC b5 @rateyetiliv@lyr dxeduted, thus generating or-

r eor t hogonahdgareized slictiargQuat i on (8), and reor- 10 thogonalized dictionary
data [err] i sFig@rshows anetber ploaessing dflgeneratingraihogoedkzadiatictioraeyrd Hydilteresgitiot €r.ed i n
oib~ t hogmnal i Merd sdecificdlipriaustpp 99, asquirkrbletiing patteras gme@fare $ubstisgadom dquatidng9) th ebtaih
15 Howeslictienaryi thy.sefdtte first exit ustbmeittionaat © 0ermplized ewigpaiRierédsin ndtogprelized pintiodary
sati sfact ordy recogni tion performance can be obtained using dictionary [err]
of the second axis conputed as described above. The processing operations
in steps 21, 23, and 25 are repetitively executed, thus generating or-
thogonalﬁszed di ctionarybg.(sFikg. =6 (alylc\o/szar{cotamr Qr_@gessrzngmc()ﬁ ggnerating
orthogonal i zed dictionary Sg by filter ®&dtion

specifically, in step 29, acquired |earning patter ns ["eFF‘](JaFélébbstl t ut ed
in equation (9) to [g'bt_=ai0n di,ct.i.ondi5y kerrP,oft,the,fLB3t axi.s,.(and the
dictionary is nornalized and regi stered i n ort hogonal i zed di cti onary 9. 25

[err] 30°Filtgg, Seghd Wsula;u SOSddid UG8 Atd tnnsﬁe ﬁr B]corh QH%Mr
(10) in stg M:iimg ¥ tLSé %e'asq %Xho Snb gd & troFﬁﬁ( OZ t E)Lt

registers it in ort ogona Fze ction ry err The processr ng
operations shown in steps 29 and 31 are repeated a pl uralrty of tines

correspopding to the n of £ t her eby ggn atrn 2
ort hogonal i zed di cti onar J'I'?t) th:(tlré‘ﬂmyi ofa“tféné‘r" i ﬁ'g q‘tlﬁ gonal i zed
dictionary shown in, Fi , dicti.qnar of thﬁ first axrs1 %m)othed
al ong the time bas¥e and ‘dithtforfar «g 1t ‘e *gedond axi-s “ditffer enti at ed
akgng the time base can be directly cal cuI at ed fromthe predeterm ned
nunber ob | edfwaiprgessiag breratisns[shown|in stepLPP raadi3 vdrd tepastedtacnipatityaf firhgs comespertding ¢p
aver age patheaumbetsf cdtagprie, therebly igenezdtiag/the drthegonaliped dicVionaoy: inftugmetddi of geherating the
di ct i onar y oghogenatizedhdistianery ishovingn Fige6.slintienaty bagsi of . theHlirsttabsie ismogtied alpng the time base
and dictionary by of the second axis differentiated along the time base can be directly calculated from the
predetermined number of learning ‘patterns amg.iy acquired without temporarily computing average pattern
45 A
in the above description, orthogonalized dictionary 9 is computed up fo the second axis. Furthermore, a
dictionary of a third axis and thereafter may be generated by quadratic differentiation, or the like. In this
case; as a learning pattern, one obtained by extracting not 18 points described above but 20 points or more
can be used.
50 This case will be explained with reference to the flow chart shown in Fig. 7.
In step 33, averaged pattern Agy is computed from Iearmng patterns amgk of category i usmg equation
(5) as in step 21 shown in Fig. 4.
In step 35, averaged pattern Agy obtained in step 33 is substituted in equation (11) to compute
dictionary b,y of the first axis, and the dictionary is normalized and registered in orthogonalized dictionary
55 9.

bij = Ajik~2) + FAgi-1 + B'Agig + $Agen) + Ajisz)
=0 1.,15k =0, 1...15] (1)
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ifferential filternssubspacmsiansids Ng for a df spl'agggent al gng gvhe tije
ase are used so as—tou performrspeech—recogntitom—hi-gh—recggrttton
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i ctionary gefed RoratQd by i rhter section
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5 8 derote tdRpacemem #eHot e Aiel Bhsk stk usbd N8s F P6orth | B8ch hikdn! Righ -tth%&%ﬁ
M | | be oni t tpedbrmdie® €58 Wil a Srhall GamBdr bhegARPd&hY section 8 for generatrng
I addi ti onalFigdBas b 3K Yiaghirh RAGRIGAAnchEr dribBdimbit uP G0spadch ZEddgmkion sy QSR IoY tht 'oRsdbnt
ear ni ng pat treentien.stored in pattern storage section 7 wl ? be descri be
her ei nafter wi tTherabéracteisirefobtoretdh ahif lbmbodinisht is BEOAVESI dithbdodalizilg section is arranged in
addition to the embodiment shown in Fig. 3, so that a dictionary orthogonal to the orthogonalized dictionary
generated By orthogonalizing time filter section 11 is generated as an additional dictionary, and the
additional dictionary is added to orthogonalized dictionary 9. Note that the same reference numerals in Fig.
45 8 denote the same parts as in Fig. 3, and a detailed description thereof will be omitted. Processing of GS
orthogonalizing section 8 for generating an additional dictionary orthogonal fo the orthogonalized dictionary
from learning patterns stored in pattern storage section 7 will be described hereinafter with reference to the
flow chart shown in Fig.9.
More specifically, in step 41, section 8 substitutes learning patterns amgiy acquired in pattern storage

50 section 7 into the GS orthogonalizing equation (equation (14)).

. - | )
bp+m = am-'ngll((amT'bn)bn}/lbnlzl ceo (14)

'55 [ﬂ=0, l’oo., p'm=0'.1,-o-' M]

(where p is the number of axes of the orthogonalized dictionary)
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More specifically, in step 41, section 8 substitutes |earning patterns
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present i nvebPbtedsing dihethegonaizing firee &squency Uk selctioni 12 ot generbfingden@thegondlicedsdigre
parts as itlndy gl b8desarfbeld eldvbwithet ‘attoetb ttiebov ¢chptt stmmwn itilg.eaf will be omtted.
Thé chatact ekiskp 5t aleeage pateroA;tihcanpetad bahn lFeming patetnh atg@f catdghygentallawsi ng
time frequency filter section 12 consisting of three or nore types of
orthogonal izing time frequency filters i3 used in place of orthogonalizing
time filter section 11 sHown, un Fi@/3Bl Pragesskpg of orthogonalizing tine
frequency filter section 12 for generat®™fy an orthogonalized dic- tionary
wi || be*described bdljow vath redereace k%, thhe=fopwghayt, showmyin Fig. 12.
20 In step 51, average pattern [err] is corrputed from | ear ni ng patterns
[err] of cate ory i f ol err n ste I n ver attern
ferr] comput ;aévg@rsrneeaaefagaaraem Aot s ot B, BRlonly Pt it 4 efs

conput eg a8t 30 [err] The conputed dictionary is normalized and
registereq, | n thogp i zed dicti nar tion err n
obt ai ned q’ by2'g ot 1’1'9" gﬂ‘éy'er@, e pat t & { %1"? al 6+Hb X"[‘ Al"’tﬁaseR‘ﬁH‘d”t he

f requency axi's, i s regi stered as the di ctionary data of the first axis

as refer er’rﬂ@cdﬂr%@d bidticRr, RARBARMLeL 2RfreGibterol MRthdgoRalizddicisraRn 955|ct|09|ér9 bl,Q Ay
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ort hogonal i ziR eheglss; bickonary .39 of thb SdcbriaRRiE Y6 doMpiitdd bstng QtRdratie PEYEEr . as follows:
differentiating average pattern [err] alongthe time base. Since dictionary
[err] of whe segoRd, BSGORRWE 4 Aul k) 6 {(gnRey +isg. ey perfectly

ort hogomalli % 0. 45 18likct oohartg] [err] of the first axis, reorthogonalization
processi ng expressed as the follow ng equation can be perforned as needed:
[err] so TRecanputed diatidnary dsinadnalizadosnd ris/redisterad freqrindgopaiipedixtictionagy & Distiendry|bey. is

or t hogonaloptaigadl kyidiftetentisting averagepatismAch alanpbatimgbdser r] of the second axis.
However, eveTncpfdicienary begoof Mg PRRH | 2xia 1compAuted innibis manneroe maldperigetlyj asthegonah iy
recogni *i gistigpary Porrph fhedirst a4s. Frarthogenalzation PEP?"-’I&!"@P¥R§?§Ws[t'@rfP']°WBBPﬂ~laFﬂ9cFaa§°
descri bed Pf9BIRY.asPPRIeGr ocessing operations in steps 51, 53, and 55 are

repetiti veBI y e ecuE ed Lor each category, thus
260 = Dagio = (P2g.10° BigulDig

50 Reorthogonalized dictionary data Bajy can be registered in orthogonalized dictionary 9 as new dictionary
bag Of the second axis. However, even if such reorthogonalization is not performed, satisfactory recognition
performance can be obtained by dictionary by, Obtained as described above.

The processing operations in steps 51, 53, and 55 are repetitively executed for each category, thus
generating orthogonalized dictionary 9.

55 Fig. 13 is a flow chart showing processing of generating an orthogonalized dictionary when the number
of axes is 3. Note that steps 57, 569, and 61 in Fig. 13 are the same as steps 51, 53, and 55 in Fig. 12, and
a detailed description thereof will be omitted.
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anpl i ng patt@timsgenerating nmeans (6) for generating a sanpling pattern by
xtracting a predeterm ned nunber of sanpling points obtained by equally
i viding the FnmﬁPe%e@@WfPaPQF@fﬁwsewﬁwﬁ'ﬁﬂéd from sai d acoustic anal yzi ng
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n

Agj,k) = (/n) & ap(j,x).
m=1

M /

where j denotes a number of feature vectors obtained by acoustic analyzing in said acoustic
analyzing means (1), and k denotes a number of sampling points for dividing speech pattern in
said sampling pattern generating means (6),

445 - (b) means (23) for obtaining dictionary data b, of a first axis using the average pattern Agy in
accordance with the following equation:

bigw = Agk-1y + 2Ag + Agker) and
50

(c) means (25) for obtaining dictionary data bog, by differentiating average pattern Ay, along a
second axis in accordance with the following equation:

bagiy = -Agk-1) + Agxs+1) and
55

- said similarity computing means (10) comprising means for computing similarities between the
input speech pattern acoustically analyzed by said acoustic analyzing means (1), and the
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| earni ng patterns oh@iéd rdM saiPdctusti€ RFBhd medhs @, Syl | abl e category . and
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where j denotes a number of feature vectors obtained by acoustic analyzing in said acoustic
analyzing means (1), and k denotes a number of sampling points for dividing speech pattern in
said sampling pattern generating means (8),

45 (b) means (23) for obtaining dictionary data by of a first axis using the average pattern Agy in
accordance with the following equation: '

by = Agx-1n + 2Ag + Agks1y and
50

- (c) means (25) for obtaining dictionary data by by differentiating average pattern Agy along a
- second axis in accordance with the following equation: '

bagry = -Agx-1) *+ Agk+y and
55

- said similarity computing means (10) comprising means for computing similarities between the
input speech pattern acoustically analyzed by said acoustic analyzing means (1), and the
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(c) means (25) for obtaining dictionary data [err] by—-differenttating

average pattern [err] along a second axis in accordanc ng
equation: 55 . [err] - sppdaiiopapiity co ““IH““E“ H[mmm\n
conprising means for conputing simlarities between t » | NPUIL Speegh
pattern acoustically analyzed by said acoustic anal yzing neans (1), and the
8 di ctionari eglictidnatidser the firstand thel sedoad BeTganeratas bys sayttimer fiteresdictioy (18R d ti me
filter section (11). 2. A speech recognition apparatus conprising: -
acousti c arfal $zbaegh reeesnion( abparftes compigingzi ng an i nput speech to obtain an
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in that - sai tls'r'f’éa'f“f%étf?g % {%r section (12) conprises (a) means (57)
for conpﬁtlngqﬁ r ?)l 42?9 patrerns [err] of word recognition
zi°

F‘ng i
|l abl t me; G t
et (3 b S R e

[err] where | gef ture v ?g’rs 0 ?nzgfaﬂréqdmgans (??oblfg Q@ the

anal yzing in sai 3> acoustic anal yzi ng means (1), and k denotes a nunber of
sanpling points for dividing speech pattern in_said sanpling pattern

generating neans (6), 25 (b) means ( for obtaining dictionary
data [err] of a first axis usidgitlke svéddge p t emp 5[, ®y%] in accordance
with the follow ng equation: 30 Rerr] and ?c) means (61) for

obtai ni ng dicti onary data [err] by differentiating average pattern [err]

al ong a second axis in accordance with the follow ng equation: [err] and
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equation: [err] saicsamdlingipattdraganergtingmepnst®lng means (10) conpri sing nmeans for
conput i Ry si m | afo) means ($ fopektpningdictiopgnudatsiee ofe frsitaxie psingthe avetage adtlern Agy in
anal yzed by sai dacgedanse igh aeielloprigeguatitrans (1), and the 45

dictionaries of the first and the second axes generated by said tine filter
section (11). 3.bPwn Afparat ihaecdriimg et it n Aot Axchahaeterti dedo i*n
that said tine ffd4tep section (11), respectively said tine-frequency filter
section¥®12) (d) obt ains the dicti onary of the second aX| s by re-processing

.of the dicti onar q aseg
: ) . gy dai bay, b7 SHEHRSEH0, oea (309D At AT %,
gﬂg?agggr?gg{je??\sﬁcﬂataﬂgé{‘aﬁc$§ami E” e'ﬁvé' P’Fer section corrprél ses at 55

| east three typeg of. fylter for ai nin verage pattenn fromthe
sanpl i ngg patter ng oSt i n*SA‘f He"a gtA&gé pg“tfgr n%(a}g'ong t hd 'ty HE base and
the frequency ax 8 In [ i berfA]
differentiating i’%ﬁﬁ&ﬁg&%&ggﬁﬁﬁ%ﬂ%&g b&?ﬁé’?ﬁaaggm?gg%iﬁe? aiﬁgabng ?
diet i onary data of .t he

"40 bagk) = “Ag-14-1) = Ag-1400 ~ Ag-1kt 1) * Agrri-1) + Agerig + Agerxeny and

- said similarity computing means (10) comprising means for computing similarities between the
input speech pattern acoustically analyzed by said acoustic analyzing means (1), and the
45 dictionaries of the first and the second axes generated by said time filter section (11).

3. An apparatus according to claim 1 or 2, characterized in that said time filter section (11), respectively
said time-frequency filter section (12)
(d) obtains the dictionary of the second axis by re-processing of the dictionary data by« Of the
50 second axis based on an equation expressed as follows:

B2gi = bagu - (B2 * Drga)o1gs

4. An apparatus according to claim 2, characterized in that said time-frequency filter section comprises at

55 least three types of filters, for obtaining the average pattern from the sampling patterns, smoothing the
average pattern along the time base and the frequency axis to generate the dictionary data of the first

axis, differentiating the average pattern along the time base to generate the dictionary data of the

second axis, and differentiating the average pattern along the frequency axis to generate dictionary data

‘9



cond axis, and differentiating the average pattern along the frequency
Is to generate dictionary data 9 EP 0 311 022 Bl of _the third axis— 5.

speech recognition nmethod conprising ghe Atepseaf: - acoustic
al yzing an i nput speech to obtain an input speech pat t‘mu ‘“y“!g“‘“\ '
nerating a sanpling pattern by extracting a predeter nilnksesst A ra
npl i ng poi nts olotte thedladsy equal |y dividing the speech pattern obtained

om sai d acoustic analyzing step, and character- ized by - conputing an
erage patt er n5[ drsppechfecooaiiemnetopdramerising dhe[steps §: of word recogni tion of

| Labl e category basreebstinalivt draly4ng| ap inrptFgeast oAb N inpot sReqeB pRtleMaher e j

Not es a nufber of - fA8RR'AIPG2 Gasenling: RAterP ¥ P@EHNg ¢ PEoCRIErEYNed NUARE 9'/53MBling Roigts optained
oustic anal yzi ng st¥Faualindivigingthp, sreach ratierp Apjaifed omssaiaeousts 398l FindsStapognd character-
vi di ng speech patté®i%n said 20 sanpl i ng pattern generating

ep, - obtaining di ﬁ?ﬁ%%ﬁgﬂdﬂaﬁijﬁ‘gﬁr Apt ol epipg PAURHIS Amy j o JOfh o) Eona Bfesyliable
ttern [err] in accSPaEe PHS ROMB PIBI g equation: [err] -

ereafter, Obtaining dictionary data [err] by differentiating average

ttern [err] along a second axis in accordance withh the foll ow ng

uation: 30 [err] - obtaining dictionary data [errE by differentiating

erage pattern [err] along a thirdAfseg efrc¥1lAx)s &5 am(j, k) in

cordance wth the follow ng equation: Ferr] 40 p-1 - conputing
imlarities between the acoustically analyzed input speech pattern and the
ictionaries of the first and second axes. 6. A speech recognition nethod
ccording to clai m 5wheBardesdicard Aadsbelyr Patsrb @Bt obtaifdd BY Bdoldiic tahdly2h G 54 adoistic
f the second axis byndyensepensiknPndds 4 Aenbei 6itsaMpiag YoorlBtier dividing] spedchtpaerdHa said
eeond axi s hased on safpliegpsitén geneaaxfy shpsed as fol lows: [err]

at ent anspr Uche 50 -1 .obtseing dictiobamndatazibi, Spr et hes dsgg mengeraguadatdre Af @in gedndiasce with the
nfalt: - eine akust iidiesimg edpaibysi erei nri chtung (1) zur Anal ysi erung ei ner

I ngangssprache, um ein Emm- gangssprachnuster zu erhalten; - eine

f ragenust er gener at drei ArAcobiungr ) +zAir . Ablterding EPaert dosgdgbbenent Ag g +
nzahl von ABfra- 55A¢ken gepunkten, wel che sich durch gl eiche Teilung
es aus der akustischen Anal ysiereinrichtung erhaltenen

i ngangssprachnusters ergeben, - anen Zeiffilterabschnitt (11) und 10 EP
311 022 B1 - thereafler, obtgining gigtionary fatg P4y differentigting average pattern Agy along a second

axis in accordance with the following equation:

30
bagiy = -Ag-1k-13 + Ag-1ket) + {Agk-1) + Agis 1)} + {(-Agr1k-1) + Agr1xe} and

- obtaining dictionary data by by differentiating average pattern Agy along a third frequency axis

35 in accordance with the following equation:
baguy = -Ag-1k-1) - Ag-1a0 = Ag-1k+ 1) + Agrrk-1) + Agerig + Agriks1y and
40 - computing similarities between the acoustically analyzed input speech pattern and the dictionaries

of the first and second axes.

6. A speech recognition method according to claim 5, characterized by a step of
- obtaining the dictionary of the second axis by re-processing of the dictionary data by of the
45 second axis based on an equation expressed as follows:

Bagiy = bagu - (b2 * Drgulbigu-

Patentanspriiche
50
1. Vorrichtung zur Spracherkennung, welche folgendes umfaBt:
- eine akustische Analysiereinrichtung (1) zur Analysierung einer Eingangssprache, um ein Ein-
gangssprachmuster zu erhalten;
- eine Abfragemustergeneratoreinrichtung (6) zur Ableitung einer vorgegebenen Anzahl von Abfra-
55 gepunkten, welche sich durch gleiche Teilung des aus der akustischen Analysiereinrichtung
erhaltenen Eingangssprachmusters ergeben,
- sinen Zeitfitterabschnitt {11) und

10



- @wRe Ahnlichkeit sberechnungseinrichtung (10), dadurch—gekennzeichnet, , daB
der Zeiffilterabschnitt (11) fol gendes unfal 3t: (a) ei M“E)
zur Berechnung ei nes Durchschnittsrarst 81s022g1 k) von n mm‘m 'mmml

der Worterkennungs- oder Sil benkategorie, welche von ders ¢

Abfragemust ergeneratoreinrich- 5 ~ tung (6) auf Basis der fol genden
d ei chung er f aBt eineiAkhéghkeitaggrachnuagseifrighiyng (19). daduah gekepnzpictinet] gaB st &qitfilferabsahmitt
Anzahl von Mer kn#li'Vielkedeeuntgiideut et , wel che durch Anal yse der akustischen
Ahal ysi er ei nri chiahsige &gt {2iheprcRarchig jeings Qurchsshutismusien AnbfPh g denmksien
zur® Tei l ung des SpirciehWaderepaungs, oges Silbegkategeriontieiehe g A rADrageBFPra RRIeiri¢hG )
beeeut et 5 15 tung (6) auf Bysiseen glopndRt PERRIAGTELEY 9 um  Erhal t von

W6rt er buchdat en bl o, k) einer ersten Achse unter Verwendung der
Durchschnittsnuster AQ k) genB der nachstehendend ei chung: bQ k) = AJ, k-,)
+ 2*AQ k) + AoJk+1) 20 ungl ()= eiltn B nRLafiung (25) zum Er hal t
von Worterbuchdaten b20. k) durch foerentlatlon"'-des Durch- schnittsnusters
A4, k) enflang einer zweiten Achse gentnS der nachstehenden d eichung:

b20, k) = - AG k- 1}1 bbi i e*ﬁé’ A%za)hl $oh MQeralvleol%n bedeutet, welche durch Analyse der akustischen
Ahnl i chkei t sber eﬁi}weagﬁﬁahmﬁé GG Grelcbld o Bl GO ‘A%ggbﬂﬁkt £uff CrRIUAG Yot/ ON
Ahnl i chkei ten zWssedARRstdl& M aaiAbIhdemGleryBradinriatiing (d) 8648
Anal ysi egeinri Ch(bweme(éancm@l ¥8) &t Ethafel vOR WEHRrbuSHALIBE fbm,{§s.ﬁ‘ér 486h deide URAIG
Zei f i | t er abschnidrventidnl)deOmn@kinaiiéntRteN Iy fomBs td RadhBeibRdonadisdnamy: und 30
zwei ten Achse unfal 3t. 2. Spracherkennungsvorrichtung, welche fol gendes
unfaft: - eine akyst gehe+ Amgl ysagenei nrichtung (1) zur Anal ysierung einer
Ei ngangssprache, um ein Ein- gangssprachnuster zu erhalten; 35
ei-ne Abfaagenust@wxgeneratoreinrichtung (6) zur Generierung eines
Abf r agenust er s digr ete Bivickiunge{@s)eum eirhall gerg WiesdsiauckdateAbzahduroh Aiffefdnfiationg dgs Llvkchen
auf Basi s gl ei chsshnitgiuters dgentiangsimeameitenldghseigemai¢en nachsteliepdendilaidhungi cht ung
(1) erhaltenen Ei ngangssprachnusters, - einen Zeiffrequenzfilterabschnitt
(12), und - ei nebpdniil-Pokkeidisber echnungsei nrichtung (10), dadurch
gekennzéf chnet, daB 40 der Zei ffrequenzfi | terabschnitt (12)
-fol gendes unf aI tund( 3) eine Einrichtun zur Ber echung ei nes o
Dur chschni t t snus#® h’)&ﬁ‘kﬁ' b?ﬂ%“f‘"ﬂ[‘%?eﬁﬁ‘iﬁ‘ % méﬂfﬁ ‘iﬂ%‘[‘g queéaF'P{E'%l’,ﬂ'f """8'857"
Si | benkat egori e, z"(ﬁé ﬂq“ 26% gﬁgté (el tgﬁi i drifjgangs-
Abf r agerrust er gen@ﬁﬁ 'BAcgf P %T;ﬁ ‘ﬂ’ﬁb ¢ °'aé’? ( Beé'ﬁrte" Tﬁ’ & ge’ ?’i’?’h)‘"d
Xam ,) 8I i di e Anzahl der durch die akustl sche
Anal yse |n mg% ST I=Ta ﬁpﬁ}f %&4 ugpatsyng (1) erhaltenen
Mer kmal Vek 8 H% % K%E\ nri un £L@'%Q%ﬁ et € z:wg nb%ﬂrgchqeﬁm ein Ein-
Sprachnusters i gﬁgggyﬁ;ﬁgﬁ generatorel nrichtun ennzel chnet,
(b) eing;Einric dé%frég'@%sté’r datoiaRlidntul ) ¥|‘9@e%n%@dn?és%fr%ﬂu&er@éjmrmﬁft&t en
Achse unter Ver Wapd viigbgtRhen Mizad 6t Attdadep Iikich S BAR deichdCTEIGhgRE von der akust-
nachst ehenden G&h&mags.eré.ﬁ.cmfg (errzitonerr Bindéngebprachdsteks,k) + AO- 1, k+1) +
AQ< 1) + 2'A, k)embn/ﬁéltfljédu'b}nzﬂlterafb@d\iluttkmﬂ,).md*' Ao+1, k) + Aa+l, k+1)
eine Ahnlichkeitsberechnungseinrichtung (10), dadurch gekennzeichnet, da8
40 der Zeitfrequenzfilterabschnitt (12) folgendes umfast:
(a) eine Einrichtung (57) zur Berechung eines Durchschnittsmuster Agy der Lernmuster anmgy der
Worterkennungs- oder Silbenkategorie, welche auf Basis der nachstehenden Gleichung von der
Abfragemustergeneratoreinrichtung (6) erfaBt wurden:

45

A = (1/n) Zamu.n

50 wobei j die Anzahl der durch die akustische Analyse in der akustischen Analysiereinrichtung (1)
_ erhaltenen Merkmalvektoren und k die Anzahl der Abfragepunkte zur Teilung des Sprachmusters

in der Abfragemustergeneratoreinrichtung (6) kennzeichnet,
(b) eine Einrichtung (59) zum Erhalt von Worterbuchdaten by einer ersten Achse unter
Verwendung des Durchschnittsmusters Ag gemiB der nachstehenden Gleichung:

55
bigiy = Ag-1k-1 + Ag-ri ¥ Ag-iken * Age-n + 280 + Agueny * Agerieny F Agargg
Agr1k+1)

11



0 311 022 B1 ] 11111 ||| ] || * C L M S *
d (c) eine Einrichtung (61) zum Erhalt von Wbrterbuchdaten-b20-k)--durch-

fferentiation des Durch- schnittsnmusters Au, k, entlan
hse genB der nachstehenden G ei chung: EB0 311022 B b20 ﬂ {Iﬁm I lw»k
-1, k+1) + {(-A0j,k-1) + Aj.k+1)1 + ((-NA+1, k-1, + AN+1}®
nrichtung (63) zum E halt von W)rterbuchdaten b309k) durch

fferentiation des r I -
e T, AN o e )4
Q:1,k-1) - AU-1,Kk) K) Ag+l k+ und -

e Ahnli chkegi tsbereggqungﬁ kq Lq\htiwg+ ({g,gl)“ Lr),@“lf, ar{(gpgqu ;qug)kﬁ?rechnung

n Ahnlichkeiten zw schen em akuUst1sch von der akusti Sc

al ysi er ei nri cht ung yhdl bin@ NE¥RUARY (68 2/ EFRNGBN Widterbuchdaten by PaRhNDM&bRktion des
d den vom Zei tfilt gi@kesitRntstors dnkhngdRRLarteH FoduoNYAENsS GorhinNNAOIRten&HdsH GRichung:
d zweiten Achse unfa~t. 3. Vorrichtung gemaB Anspnriich 1 oder 2, dadurch
kennzei chrmet, daB dgy Zeidfd] tQL.abIghRif + ALY D2W 0 Gehjer ey
itfrequenzfilterabschnitt (12) 20 (d) das Worterbuch der zweiten
hse durch W edervewat bei t ung der. Wort er buchdat en. b26, k) der zweiten Achse
uf Basis einer wi r-ddiedingiichigisbgestineddseimicht@gell @ reinecEinsicising| Zut Ber@A@ung Von=Ahnlichkeiten
26, k) - (b2Qok) * bawkchyrb tiem |dkusigh wn deiopkustishiten MypalysiereiBicitunopttl edplyBierten Eingangs-
adur ch geke&hnzei chnerrachppgerdiad deejvern rZsififesabschnitt €1 hBenetinten Wortprhidrtern lep arsten und
rei Typen von Fi | t ePweitoufehes #efpdt des Dur chschnittsnusters, zum G atten des
rchschnlttsrm sters entlang der Zeitbasis und der Frequenzachse

nerierung def VWF’FB‘P'PEJW&&t‘é‘FP"d‘ér‘ @P%? eq‘i‘d%‘ifh%eée"“ﬁﬁh“ﬁ W@?’&ﬁq"ﬁfapﬁhn'ﬁéé) bzw.
Fchschni ttsrrust"éfée"ér “P é baS| s zur g Wort e
elfﬁl a\(?e (g ltun der Worterbuchdaten bz der
te ten

uchdat en déf zwei (83
rchschni t t smust ePECBREY ?1@“ é?si‘i?eéah ﬁ@t aﬁ?s W9 Y™ Generi erung der

rterbuchdaten der, dritten Achs aBt. 5 Spracherkennungsverfahren,
| ches fol gende SEAP tt%ﬁ"" r‘r@?ﬁ"ftg"‘ g{é“?ust i sche Anal ysi erung ei ner

I ngangssprgehg 2y ch:t %&na@'ﬂ@&uﬁ'f]ms k :ga&’aﬁ of ZEHROEAAtHBG i Rise-

fragenust érs dufg b VRIS SHRNGRVE e FoRH K ittome
5 ten, sl oienciet e.qiég.égmglee' FRBGonRhd e%gedﬁﬁer@g%e %n@iﬂéﬁéa&eﬁ Be&eton

nal ysi erei nri chtAdpd, S DRfeloRtitBoh dos DURRBAHRMAKEIIUSIRY dor 26iBEIRCIr GbHAFlerung der Worter-
ekennzei chnet duueHdaten B AWGHHALARBse UNA O OAVYrSARSIGN Bist BurdRbhhidnfustd -ektlany 88 Frequenz-

ernnuSt ern s@” . MekhsdQlr GbhbrioRint B6HWEIBRUCHASET depuiitlen AKIRb Gk e auf Basis der
ol genden d ei chung 40 1'1 A~~)= (1/n)XG * 45 wobei | eine Anzahl von

Mer kimal vekt or e Spebensri@hnunyseériahen, duglchds folgeadeySabritbarmtadk ust i schen

Anal ysi er ei nri cht ungakestische tAedlysiseung einerlBirgjargsepraakis ZnvErtit einenEidgahigssgapmudtdre n

zur Teilung des Spr aGénetimingreines AbfSgdmustiets ddeh Abibifung gieeniverpegeitppereAnzahl womgAbfragepunk-
bedeut et, - 3Beschaf femgveiche sivh dirgr Peictedatung dbd gjls)dee plustischen dnalysieminhichtung etheltenen
Ver wendung des Dur chESedengssprechmygiers ergeben, und nusters Ag. k) gemAf der

nachst ehenden G ei chassgmnzaigh@duceh AQ- 1, k-1) + A-flk) + AU-j.k+1) A{(

2R1k,5 + AQk+l) + A+'P°'°°R0q"9 We%@#’fthf)"'mmrs Aoy vop Lf’")““ﬂﬂ" 3m(an%96 NYortes Qé‘ﬁ@i@s °d°’
Beschaf f ung von Wr t Sibsseteede ayf BP9 da jolagAee Fleisr™Ber ent i at i on- des

Durchschni t - nusters AGAJ entlang ei ner. zwei ten Achse genal der

nachst ehenden 4 ei chung: 12
A = (1/n) Zam(jk)

mw=]

45
wobei j eine Anzahi von Merkmalvektoren bedeutet, weiche durch Analyse der akustischen
Analysiereinrichtung erhalten werden und k eine Anzahl von Abfragepunkten zur Teilung des
Sprachmusters im Schritt der Abfragemustergenerierung bedeutet,

- Beschaffung von Worterbuchdaten by einer ersten Achse unter Verwendung des Durchschnitts-

50 musters Agyy gemids der nachstehenden Gleichung:

bigry = A(;-lk-t) + Ag-rg + Agerken O Ajk-n T 2860 + Agrrny t Agrik-n + Agaig +
Age 1+ 1)

55
- anschlieBende Beschaifung von Wdrterbuchdaten by, durch Differentiation- des Durchschnitts-

musters Agy entlang einer zweiten Achse gem&B der nachstehenden Gleichung:

12



EP.0 311 022 Bl L L L = = I S O =

S* b2Qk) = -AU 1k-1) + AU r.k+ 1) + {(-Agk-1) + Aak A+
| k- 1) + Aa+1,k+1)} und - Beschaffuago\mmmmerbuchdati&lmmmnﬂn Ilﬂmn
Differentiation des Durchschnittsnusters AQ k) 5

dfitten Frequenzachse gemaS der nachstehenden G ei chung: b3o~k) = -AQ
k-1) + A0 1, k) Dahath-Akmd) +HAADHL KA+ Mg 1% R i} AlkAG ) T)Aguneh}10

- Berechnung von Ahnlichkeiten zwi schen dem akusti sch anal ysi erten
Eifngangssprachnugtér und den WerterbUchern der ersten und zweiten Achse. 6.
Ver f ahren zur SprBsefhefure Al rY? rgeHeNARtRh Syp LRUFPSDiffesentigtion Aef Qyrebicheiitpmusiersi Aven
Schritt fBler BesclfaYang piggigrigas ’W%’PWW@“%W? et“!?ﬁ Giihwg: dur ch

W eder ver ar bei tung der_ Werterpuchdat en b2Q<) der zvwei ten Achse auf
Basi s der nachst &end Mouegedriser e rarel S * éqzonk AutapBgok) - (b2ak)

bj O k)) blU. k) Revgndl cations 20 1. Appareil de reconnai ssance de |la par ol e
A L P TR WhS | A S e R

d' entr6e afin d grf ?b ner?g«;are‘tsted\ Cachse ? y% 5% Patfon

de notif d' 6chanti| [ onna nerer un rmtlf d 6chantil | onnage en

25 EXT 6y @dMancti 20} HIREAer3hfl ﬁ]l{?\@pr&ﬂ 5D ék@r‘iréen&ng%ﬁ:melnlarl SORRYE sRLgPUS
en divisant dgnd agowsay %gjcﬁs b& z%&é&h gd arlefafin§ dBOWEoUdfdaith Sba(, k)h

moyen d' gnal ym.tamﬂ%auﬂy&.s(déanacweﬁenaeassgb&ﬁbkféﬁ aleichinge tenmporel (11);
noyen de calcul de simlarite (10), caracteris6 en ce que: 30

| adite sectiopyge b))t b5.t-cpw,g) (11) conprend: (a) un noyen (21) pour

cal culer un notif noyen Ag.k) den notifs d' apprenti ssage anok) d'une

cat egori e devenaicatiorasi sSsance de not ou de syl labe, |esquels sont collect6s
pat—| edizz nmoyen de g6neration de notif d'6chantillonnage (6) sur |a base de
| 6quati on 15 uAppanall de reBdmnaissance de la parole comprenant :

n A(j, k) = (1/ ) moyen d'anaiysy pcokstiqual) #@r analyser un@parple diactiégaéin d'nbterdrndor reotiéi de
vecteurs car aeted'etfques obt enus au noyen d' une anal yse acoustique

real i see dans | geimeyancipeingiatighde patd dgehsnidieingasc(6) ppyr gépergr un mtiicldshantilloneagh e
de poi nt?% d' XKLL Y| "OMARE-PresilempRsLde RAINt digchantiljonipge piptenye eﬁ)ﬁW'é#”édﬂﬁﬁ@“ ¢aslgile
noyen de gendPaif fopereied'priEe potepudieptisiedi maypialyiegrousiay (ih noyen (23) pour
obtenir des donH®$cie dgfilke tegwpralit e 8l . k) d un premier axe en utilisant le
notif noyen A6, R%’“BEHJQBF?'}%E‘?\?'"‘%?"P (Whuati on suivante: 45 bl U k) = AQ k-1) +

2 AQJK) + AO, k+§gactkern our obtenl r des donn6es de
di ctionfaire b e sef)tﬁ’ lfr%[ég‘ﬁﬁcuep {:?Wf)jﬂ’g sui vant

un second axe ;%Qg rﬁ@*@ & ncgﬁg 4‘3’&’)@“ 3 mJﬁE ec% e 3..2" "’:%”@%.fni‘éﬁ\gﬁﬁil>
i d

; et ledit noyeg e cal Gif Lg%(é)

cal cul er des simlari tes en arorfte d' entree anal yse
acousti ggenment par |edit m)yen d anal yse acoustl que (1) et les

di ctionnaires des premer et sec nd axe? /% n6r s par ladite section de
filtre tenporel (11). 13 (]k) = (1/Mm) m(j.k)

S
40 ol j indiqgue un nombre de vecteurs caractéristiques obtenus au moyen d'une analyse acoustique
réalisée dans ledit moyen d'analyse acoustique (1) et k indique un nombre de points d'échantillonna-
ges pour diviser un motif de parole dans ledit moyen de génération de motif d'échantillonnage (6) ;
(b) un moyen (23) pour obtenir des données de dictionnaire b1y, d'un premier axe en utilisant le
motif moyen Ay conformément 3 I'équation suivante :

45
blgn = Agk-1) + 2Agu + Agsry; et
(c) un moyen (25) pour obtenir des données de dictionnaire b2y en différentiant un motif moyen
50 A suivant un second axe conformément 2 I'équation suivante :

b244 = -Agx-1) *+ Agx+ry; ot
ledit moyen de calcul de similarité (10) comprenant un moyen pour caiculer des similarités entre

56 le motif de parole d'entrée analysé acoustiquement par ledit moyen d'analyse acoustique (1) et les
dictionnaires des premier et second axes générés par ladite section de filtre temporel (11).
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C L M4 S 2. Appareil de reconnaissance de |a parole conprenant un

Anoyen d' anal yse acoustique (1) pour anal yser une parofe d entr6e afin

8 d' obtenir un notif de parole d' entr6eERM3MOYA2BIHe g6 ﬁmmmn“‘

@d 6chantill onnage (6) pour g6nerer un notif déchantil n“\mm

extrayant un nonbre predeternine de points d' echantillénnage* obt enus en

Mdi vi sant de f&go/ﬁPPéf@'g‘l’%fe‘F%"ai'Pé%"F? dejla pyalp §PRPA/Lt r ee obt enu de uis ledit
moyen d' anal yse ac8Ugeregueangise; aCEfﬁEquééBtﬂ%'na"ﬁ'ésef Upe pacolg éﬁﬁ?efa 'é&ﬂ%‘?f&'e“"(’l%ﬁ de

Met un noyen de RAYAACHE i il a 1% racte |36 gn, ce

Bl adite section de 7 F‘P‘feédf’@?ﬁ??“‘f"r chart o g‘l‘?t‘fr&) g%%e en

poUr cal cul®er u "tf”"r?BSZ fﬁ te' t' P% Bren § A 6 fag le le

parole Y tdnf‘ %Pu's m°Y aanal eagouﬁt'e s bnt col | ect 6s

efllt t sfre

cat 6gorie de reco nr%l i
%gﬁ dhantl | l onnage (6) sur |a base de
C

g par ledit noyen de
#| ' equation suivant é?f e ( am k) 20 ou j indique un

Bromre de vect our s, aéfﬁ:ratgu&%re%ﬂn@éwé%c% GRYen o Lne analyse
acousti que real i Sgg {ansyeh Qsh ! polF0¥idbieA uR NAKS eac%saa Héfrs (dlabprehtiskagh Nl A4&ne
@ un nonbre de poi Nigeddic 8 AtbanakRRRAde BBt BPHE sliadd, %%aue!énsoﬁpéd €3%0aP R idyen do

dans ledit noyen g&e&meaftd.mcdﬁt.uimﬁabé<e¢slﬁ¢arba5aaéuéam&gsaw£r@:; (b) un noyen
®(59) pour obtenir des donn6es de dictionnaire bla,k, d un premer axe en

@utilisant he notif noyen Agk) confornbment a |'qugtion suivante: 25 blak) =
#AO1.k-1) + AG1,k) + AG 1. k+, + Ao k) ab\'é +W  + ANHI . k-1) +
W AO+1, k) + AO+1,k+ 1) et 30 Azi)'l% r(ﬂ?:)mgn %) dth obtenir des

# donn6es de dictionnaire b2d, k) en di fferentlant un m)tlf noyen Aj k) sui vant

- un second axe en relation avec |'equation suivante: b20,k) = -A01,k-1) +

;: A<},a 1. k+l) 20+ {A(.RG &y\dlqueA(n qgmpl)eldewe@temqqmcr@rlgjtpues ohtends uHDyEn YHine analyse acoustigyge
‘& un noyen (63) pourcalistr éns leditieeye diannlies actestianect )i &b indinyecunyBEbie)de @aints d'échantilionna-
di fferentiant un BRI dYigsy @m’"%!f\lﬂkz raje g lgelt Tipyer oo PEEIHeR dexeot séchantitoqorgn (B s
confornbnent a | ' BUHT MOYP SRR pesoblenipydes desnéps-de digtiopnaire pyg.gdiun premipr axe gg utilisgnt le
¥ 1) + Au+ 1, k- 1) POUEMeYeR Agy °°r“f9&1m9rm?[‘t?<+eq5!3t'°" s‘é‘ta“tﬁf) | edit nmoyen de
cal cul de §ﬁm|arLte conpronan yen (1 pour, cal cyler des sim|arit6s
entre le notif de baroIAé "W et e‘é" an rvs‘e *atHost? alﬁ‘b'?mng""p‘ar e ) ol W *
d' anal yse acousti é‘ub"*(’l) et les dictionnaires des premer et second axes
gbneres par laditg section de filtre tenporel (11). 3. Appareil selon la

revendi cat on | e e
e tittre E( sk b ke Caabo o RS e
(12) (d) obtienne n%e dictionnaire du second axe en retraitant |es donnees

de dictionnaire b ko) Sec axecgur 1 -] ne. e n exprinmee
comme suit: B20, kj%ﬂ bfgq b SZl?t;)j"z%k) Rk ] %Eﬁ?b {?‘\“ij’) ! gﬁ%l 9Appare||
sel on la regvendi cat igogh rJnoyGM\sa) poGrbRAiE 8sidBMEEY deCdictibliagird LA, bredifidsitiar® Gn fl6tf moyen
filtre tenps-frequg uRant ONEKisHE aRdldedBrisdendes Gonforhdniemsa Cludtioh tuantgour obtenir
le notif noyen a partir des notifs d' echantillonna- ge, pour lisser le
notif nmoyen suivablyl=a-Apagse) -Aed AP ©F Ap@xpe+dgsof v Bguences afin de
gBﬁerer | es donn6es de dictionnaire du premer axe, pour differentier le
notif noyem sui vant ladimopenale dacul dagiwilapté wemizBnant un r@am«@motr@glcmmedmiladés entre
d| ctionnaire du slemstitidepacolecd’entyén anali$ef fcoystiqueinent pprcleditondyen danalyse eeoiistigus (1) et les
‘axe des frequendidionngiresidegiprenierrl seaondiaxes gfogrieeas ladite sertion de filliatemeorel{11)-

tr0|S|brre axe. 14 . ) ]
3. Appareil selon la revendication 1 ou 2, caractérisé en ce que respectivement ladite section de filtre

45 temporel (11), ladite section de filtre temps-fréquience (12) (d) obtiennent le dictionnaire du second axe
en retraitant les données de dictionnaire b2y, du second axe sur la base d'une équation exprimée
comme suit :

Bz(i.k) = b20'k) - (b2(|'k) . b1 (”‘))b'l (i) -
50
4. Appareil selon la revendication 1 ou 2, caractérisé en ce que ladite section de filtre temps-fréquence
comprend au moins trois types de filtre pour obtenir le motif moyen a partir des motifs d'échantillonna-
ge, pour lisser le motif moyen suivant la base de temps et I'axe des fréquences afin de générer les
données de dictionnaire du premier axe, pour différentier le motif moyen suivant la base de temps pour
55 générer los données de dictionnaire du second axe et pour différentier le motif moyen suivant 'axe des
fréquences afin de générer des données de dictionnaire du troisi®me axe.
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EP 0 311 M BI111111111ii ~ 11 d 11 L M S 5. Proced6_de _
reconnai ssance de-|la parole conprenant |es 6tapes de: anal ﬁse acoustique

d' une parole d entr6e afin d obtenif B3THPEA B de parole H lﬂﬂﬂlnumu”m
ne

g_QnGrat‘i on d un nmotif d'6chantillonnage en extrayant un MENRs h
de points & dpRankil o nnygf&egﬁsgﬁ%%,cgmprgaaw'é lpedlg, f aboN 6gal € | & mdtit de
parol e O.bt enu %Efysggc ugﬂt @qn@ 8H0fe dBntfHd A/ Pbrepic un o&%%ﬂt‘%{elﬂH@ée;et

C-,4ar acter| .56 P r'ge’ e tigrﬁj!'l otf#d‘@&am&{ni’ge ¥kirhya Q\Ktsnm pr r;\i%é de points d'échantil-

d" apprenti ssaga,aa@gls nufl et BFisdnPhE B8 EgalGe MBHURNRIRSHRGE | déTB&ite%pQ%'analyse
sx_ljabe sur | a.0@sk, de |’ quation suivante: 10 .0 -
~~~~~~~~~~ N A(J clichctdriss pak/- n) 7, am(j,k nFl rs QU j indique un
nonbre .de vect ey GicGidAGhdEf el AHLPGo At dpBromidsagd ¥, lind BREGAGHY BEonnaissance
acousti que r 6@ m&ee db SYishedtr 1h Badb e rdlapesulaseal yse acoustique et Kk indi que
un nonbre de points d' 6chantill.onnage pour diviser |le notif de parole lors
de | adite 6tape de generation de notifs d' 6chantillonnage, |'obtention de
donn6es de dictionnaire blQ k) ,-'dA'qn p_r_egi ﬁ); axe gn u ilisant le notif noyen
Ak) conformenent a |' quation sui'vidPe? 4 10°) D 1, k-1) + AUGIk) +
AO-1.k+l) + Aupk-1) + 2 AUK) + Aak+W + AQ+ . k- 1) + AO+1, k) + AN+1. k+1)
puis |'obtention de donn6es de dictionnaire b2ak) en différentiant un notif
noyen AAR) sutiviaiigiauenuns eqetrfd dexectass ndameiRistiquas oBfenus cayuraeyed ¥ use ianaliise acouptislue
b26, k) = - A- kialipée;loradp fadiie,digpe.d'analyqjacqustiape st kniagiqug)un npmbte e ppintsid'échaptilapnege
yk+:)}, et | 'R?B'tfé‘f’ﬁe[Bﬁ‘°&fé’ed{6fﬁ‘ﬁ6¥§%d?déd'_tals’€?q ‘?irﬂ‘iéﬁf?“é" Aenpis d'édhantfionasdent i ant un
nmotif nmoyen AU, kz%%“t'ﬂ"\[%?n?mﬂﬁ‘?s {9f Sclionartie e TYR LMY 1R AR $UlIsRY g BHERWAT A
|13Eatiozg sui PIRE™eA S FaGiRUIENR - k- 1) - Aa- 1,k) - Aa- 1.k+ 1) + Aa+
1>k- 1)7+ + 1, k) + Aa' + 1.ky 1) ; et le calcul de simlarites entre le
motif de parAgvé"’ d dnrred Mral yé‘é‘ "'56:‘0+u§"c"|“‘qge2r‘ﬁ\§'ﬁt+ J!é"t"”l’ ésA“él'i"‘(':‘ﬂ T orh' ?gg*"ﬂé’s
prem er et second -3 . Proce. e Je j e de |la parql.e selon
| a revendi cat JchmE? f‘:g:torag éﬁ?;s% qj %ﬁiﬁ@éiee?%ﬁgggﬁgﬂgﬁgﬁ% o"r‘fq'glnjn ogﬁncﬁf’gﬁ'\r@? re

I

du 'secorl,fi axe en retrartant les donnees de dictionnaire b2o,k) du second

axe sur [a bage d'yn t]opiexprinbe c Uit 40 1 B20 k) = b2pk
T b2ak) - bl TR L R B R YRR L+ Wi+ 6B20- K) pk)

l'obtention de données dé dictionnaire b3jk endifférentiant un motif moyen Ay suivant un
troisidme axe des fréquences conformément a I'équation suivante :

b3k = -Ag-14=-1) " Ag=110 = Ag-1as ) ¥ Agrrs-1) + Agrrig + Agrikey s ot

le calcul de similarités entre le motif de parole d'entrée analysé acoustiquement et les dictionnaires
des premier et second axes. = :
35 '
6. Procédé de reconnaissance de la parole selon la revendication 5, caractérisé par une étape d'obtention
du dictionnaire du second axe en retraitant les données de dictionnaire b2; du second axe sur la
base d'une équation exprimée comme suit :

40 BZQM = b2(|_k, - (bZQ_k) . b1 (i.k))b!(j.k)-
15
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