';tueéebp_D. 6 TpFMPDESCRI PTI ON  CHACS THEORETI CAL DI AGNOSI S SENSI Tl ZER

TECHNI CAL FI ELD The present invention relates to a preprocessj S
connected to an apparatus for diagnosing a psychosomatic staﬂ“@@“@@mﬁmngis
of uttered voice uttered by a human bei ng, an apparatus for I ng e
brain function, an apparatus for diagnosing a human factor, an app¥r@tus

for diagnosing affinity, an apparatus for diagnosing a vocati I ; e,
and so on. The present invention belongs to the field of thelmﬁﬁmmmwmlwmw
di agnosi s techni que. BACKGROUND AR-dd4kidersenventional chaos garetica
di agnosi s system or apparatus using uttered voice, a nunerical val i

obt ai ned by nechanic [RYIN o tinuo e voice into specific
processing unit ti m%ldrﬁbeS?vaEg%%qa%%% g{éf%lw havi ng a
tenmporal |ength of one second, calculating the first Lyapunov exponent in
each processing unit tine interval, and conducting statistical processing
such as noving average cal culation on the calculated first Lyapunov
exponent iI§ Mds Hitdghosi s subj ect data. If voice data of the processing
unit tinme interval to be 1 used in the chaos theoretical diagnosis is
mechani cal | y cuffTheutrdseamt anvenpibnveilete st trea pa epitaides sdifd £5ene£t 0 6
cutout point in tinme, exerts influence upon the calculated first Lyapunov
exponent aRGneAMSLS tYadn algpeitatiis Berdi BgNess snyal ngcﬁeéofag@%@ S the
variation in the diagnosis value, it is necessary to set a tine that is

suf fici entohtHOwgs 88 oeUMRA Rt W ide hPECUL 1 hﬁﬁgﬁbeﬁﬁﬁ §§a€@% an

average tine in the range of several tens of seconds to~$ever m hutes in
t he case %Qgrg-ggg £Q i i i IS set equal_ to_one, second,
calculate a tenp rEP a§§§§%§&€§ﬁh%u§%g§PPhéﬂ%F §%r@} UhBY EFHHEHtRI
calculated in respective processing units, and use the tenporal average

val ue as & GHGRodiPEEPEIuéD WRER TS F HapR asHdst el idl i i agibsi s from

the uttered , ,
apparatus for diagnosing a vocational aptitude, and so on. The

*,

present invention belongs to the field of the medical diagnosis

technique.

BACKGROUND ART

In the conventional chaos theoretical diagnosis system
or apparatus using uttered voice, a numerical value obtained
by mechanically dividing continuous uttered voice into specific
processingunit time intervals, suchas voice signalseachhaving
a temporal length of one second, calculating the first Lyapunov
exponent in each processing unit time interval, and conducting
statistical processing such as moving average calculation on
the calculated first Lyapunov exponent is used as diagnosis
subject data.

If voice data of the processing unit time interval to be



voi ce, for exanple, continuous uttered voice rangi ng over at |east several
mnutes is needed as input data in order to get a high diagnosis precision,
such as to reduce an error in diagnosis value to several percents or |ess.
In addition, in the conventional voice signal processing nethod, it has
been inpossible to make a significant diagnosis by using a voice signal
taken for an interval of approxinately several tinmes as |ong as the
processing unit tinme, such as a voice signal taken for several seconds in
the case whef®ihhehrOeRESE bt b d val, i second. Even. if the
processing unit tine is nadgggﬁgrgg%?q%%%e fgﬁéilsﬁﬁggﬁ%%%%??g¥C?EéoFFrst
Lyapunov esepan : be cul at i ncreases . For exanple, if the
processi ng uni?ﬂiﬁngﬁﬁsggzgsfegg f%&ﬁﬁéﬁifségéﬁ%quFQJFf SHEBHE, PPhBtnunber
of the first lyapunov exponent that nust be calculated increases to ten
times . Even if & time ] n]tléfri}é?n%% YRy e tenl ¢ihdkedrfhpse Tyapprar for
conput ati on _processing, the variation in Lyapunov exponent caused by
deviationQ%ﬁaﬂﬁqﬁ %néﬁq%ﬂ§%ﬁ Wi et e hinli Hemodi agmles Bs i sauk . out can not
be effectively reduced. It is inpossible to make a significant diagnosis by
usi ng voi ce takeéwd §edaningt ehealawifatsievenal thechiwignod s thag xonyent jonal
techni que heretofore described, it has becone an inportant problemto
clarify anestfsedfyortor educa ngindies e iiaf isoF fiil 1Ehe 1 heHba£§dcm§]&1§§£ed
Lyapunov exponent caused by a difference in point of time at Ic

di agnosi swdatathe eut Owt @M VoI cexdRbAUSEd: i) ¢ 0% ;theor et cal
di agnosi s. Furthernore, a nethod forxca chat?%&&é%ﬁ%%? a?ﬁbgl§nh?%%ly

reliabl e diza [ fr tvel y_short.voice data has become an
i mportant pr %gﬁsﬁaﬂ@%% stae(?rrlrrsEJ gg?%%&é’iéﬁ#%ﬁ&ém%e%&& Egﬁncaa%q’li eved
i n order I t bove- descr.i.bed probl ens. An object of the present

i nvent i ont\d?ise§%o\£§reo€)?:8ge§’nslélp?pé]lndttugJt"%atlsr étfifc &94e fRANR i /FINEL he
first Lya%ueovlexponent cal cyl ated using a chaos theoretical diagnosis by
cutting ot THIE Woitc & STRCE Afs &Y §47 96 & o S e drhe i fials tlilagrromicy whi | e

t aking a phonene as the 3 unit, and that calculates a diagnosis val ue
havi ng a FEPPREML $§l@¢lated g norespehiet ve paoaessti noptini heg 4nd usknd he
conventional technique, on the basis of voice data shorter than that in the
case usi n§emhergdnevrtriagealvatl@ehrisque diBlgBCs@8URE 1Q= . THE | NVENTI ON I n or der
to achi eve these objects, the invention according to a first aspect

provi des a_senskhexintak iefihareeuentheppat a4 19borBa9S HISPLALIAAl dlpgnosi s
that is a preprocessing apparatus connected to a chaos theoretical Voice

di agnosi svappal atys EQemanal yabhg: N9 .an utterer by using a
chaos theory techni que,m%al culati %lgggﬁﬁyg%%%%%ge‘%loneen]i&fn%lrfbg rf’e‘)a/tesﬂﬁ%g and

eval uatin h £ | cul at ed.Lyapunoyv exponent, conpri sing:
a voice i ﬂ%ﬁtsﬁa%%g§5§%2rﬁ%€€%%z&usl (r}‘?eneg&éﬂieasutlpﬁf'lgdg%)?cég Ariehdtv§SH git al
conversi o atus for converting the uttered voice acquired by the voice
i nput app%rhggﬁg&t%ogun |Sgﬁ8Feﬁb?i:8ndgF§?‘a§ O EHEES ¢BFOL dnsldEianp sisi ce
data having.a level which is equal to at least a certain input level, from
the digit5FTV%i t8 88VE*84t BRECERSM PRelaralog- di gital conversion appar at us
and outputting the voice data thus selected; a voice data cutout apparatus
capabl e of cuttfmgdstitt hngli,céndehe deawiend imnadvebivbi ciyrisl equdesanat | east
a certain input level output fromthe conparator, while taking a phonene as
unit; anduetheodceltiabs betputmpppaiialelsd Abkeus RUldH G 40{C 8 1daha A
phoneme unit out put

by using a voice signal taken for an interval of approximately
several times as long as the processing unit time, such as a
voice signal taken for several seconds in the case where the
processing unit tiﬁe interval is one second.

Even if the processing unit time is made shorter, merely



4 fromthe voice data cutout apparatus. As a result, unit voice data cut
out in a phonene or phonene sequence form can be output to the chaos

t heoretical diagnosis apparatus as diagnhosis data. Therefore, the variation
in the first Lyapunov exponent cal cul ated by using the chaos theoretical

di agnosi s can be remarkably reduced. In accordance with a second aspect of
the invention, in addition to the configuration according to the first
aspect, an internal nmenory for recording the voice data output fromthe

conpar at orheinpRBBErd: €At 3hase fPinshoy g RRne®; dala te ﬁglcoh' gt d wth
y CBrf&E

t he voice data recorded in the internal nory, and a phone on

appar at us 4 i ng t ing only a phonene that coincides with
t he phonenlerfe{jraﬁg%én' tkllg(ez)lilp on rrjgéj’dg?gt})]ae 2 %?eeél%jorﬁﬁ%f'g&lﬁ‘@t%%ofﬁéned

conpar at or the_voice data.cutout apparatus. As a result, in addition to
t he effectf%?rgtoﬁlg FEreY atsopfgctl,s??o?g' npreeroo §ridup fi ks tpbyehusowmat i ¢
state, brain function, human factor, affinity, and vocational aptitude nore
accur at el Y XARN9 bRk BB renead&ud adest énciraashe phdene igatabakeeto
phonene data of a specific utterer. In accordance with a third aspect of
the inventifod tiimeadditeramlt @st Bengonki genatinesaceondiragitospbetf Fest
aspect, an internal nenory for storing the voice data output fromthe

conpar at orcompyszdriene memercinglatatnse f ot 5607 ML PN Scpossguence
data to be collated with the voice data stored in the internal menory, and

a phonene ceequentsy cekliakiioh apPaLahys ifof i GHt LL NG, AL, A0g, ch%%)%ﬁ%%{]ghgm y

a phonene sequence that coincides with the phonene sequence

h
. ; { th t th
phonene seg@uwancs g @\p@%gnq{&Agga@.Ff?é%u \%)eeli%\@ggaFFgoﬁo ?L{S%ér?éqs?n l%]? t he

voi ce data cutout apparatus.

first aspect, .ht isS sidl e to grasp the psychosomatic state, brain

functi on, %%ur%ir]ftef gctsg(r%’?llérf‘)lﬁarﬂtt fqaﬁﬁg’%éﬁi SHANHPIG RIS HERTe e wrat el v,
by limti ng ghonﬁme fs:st%uence data stored in the phonene sequence dat abase
to phonend $EGYEMC & fd&CYSFP la S§5€8dSc utterer. In accordance with a fourth
aspect of the invention, in addition to the configuration according to the
first aspect, tHh& ¥BPcecHueatéarait tappaiatashstatosoveidescativedutout from
the voice data stored in the internal nmenory at a nonent utterance of a
preset voWeE kEcammaontmpoisast ariokderand dliaviighes MdiopEee e g out  at
a nonent utterance of at |east one phonene is finished, and thereby cut

outs unit thei car tat bofi ArmMedeofa BePIQOEAE 10fs PRYABIR 0SCMISHSEN + AS B dgsul t,
in addition to the effect of the first aspect,
by a difference in point of time at which diagnosis data is cut
out from voice data used in the chaos theoretical diagnosis.
Furthermore, a method for calculating a comparatively highly
reliable diagnosis value from comparatively short voice data
has become an important problem in the same way.

The present invention has been achieved in order to solve
the above-described problems. An object of the present
invention is to provide an apparatus that reduces the variation
in the first Lyapunov exponent calculated using a chaos

theoretical diagnosis by cutting out unit voice data used in

the chaos theoretical diagnosis while taking a phoneme as the



voi ce data of one phonene or nore fromthe nonent the utterance of a vowel
or consonant is started is cut out, and consequently it beconmes possible to
out put nore accurate diagnosis data while taking a phonene as the unit. 6
In accordance with a fifth aspect of the invention, in addition to the
configuration according to the first aspect, the voice data cutout

appar atus includes a phonene discrimnation section for arbitrarily
selecting and setting a phonenme or phonene sequence, and cuts out unit

voi ce dat arfiar,"edqQf p sequence that coincides with a
specific pﬁghene %3jﬁﬁbﬁ%%§82§8§%ﬁ%@9§§58%§5Sﬁ@*ﬁ%%%%hEGdﬁ§%++%bhé%rbn

section, fJQmit I ta staored in the internal menory. As a result, in
addi ti on tg%ﬁeggf%/]glgg%gg%t ﬁ%a??ﬁf*&dt 8E6§&P?dabbh’cﬁ°}é¥ﬁet§écﬁ@h‘é%ma¥@aﬁged
regularly su%?.as a dail%%used,phrase can be set to unit voice data, and

consequent Ty it A oBstRBs B & afo Velcai date shoxtenrthzausedthynat v xed

presence of a plurality of irregular phonenes. Therefore, diagnosis data
required £6S6bti&ilR% thicagireyienbiaingd Haadhg quepr oduci bility can be obt ai ned
in amnute. In accordance with a sixth aspect of the invention, in
addition to the configuration according to the fourth or fifth aspect, the
voi ce data cutout apparatus includes of f set providing neans capabl e of

provi di ngDaSCUOSURES DA THEDMHVENaTdNe cut out end monent with an of f set
val ue equal to one phonene or |ess, and when cutting out unit voice data

formed of a phongmq¥r PHARSITR SEGUE Ny t voice data stored in the
internal nenory, the cutout start nﬁ%%%?ggng%fheé%ﬁPXﬁpgéHBQﬁﬁﬁﬁﬂ“Ehn be

adj ust ed py fif i di ans. 7. . As aresult, in addition to the
ef fect of théeriﬁgﬁrttaggreei:%%%gg%e& € FlBégéﬁt‘ése’Hb%%‘F%F%n*% GRRAGadaLs an

appar at us conductigggfine adj ust rent of one phonene or less and it

. frcrh%rosb heor a ) 7
i s ensured to0 provider ibte GPRCE 1§ Hipbd s BEERT OBRE EFNPESCRIAEIUEN OF
THE DRAWNGS FIG 1 is a systemconfiguration diagram showi ng an exanpl e of
a system tORPPGERAtiOR Bhaas grignuridssi hyodmead akgsoat 6 oxsh a1k §19s Fod
enbodi ment of the present invention.

analyzing voice uttered by an utterer by using a chaos theory

technique, calculating a Lyapunov exponent, and measuring and
evaluating a change state of the calculated Lyapunov exponent,
comprising: a voice input apparatus for acquiring the uttered
voice; an analog-digital conversion apparatus for converting
theutteredvoiceacquired by the voice input apparatus to digital
voice data; a comparator for selecting voice data having a level
which is equal to at least a certain input level, from the digital
voice data output from the analog-digital conversion apparatus
and outputting the voice data thus selected; a voice data cutout
apparatus capable of cutting out voice data having a level which
is equal to at least a certain input level output from the

comparator, while taking a phoneme as unit; and a voice data

output apparatus for outputtingvoicedata of phoneme unit output



FIG 2 is a flow chart showing an exanpl e of a process flowof a
preprocessing apparatus according to the enbodinment. FIG 3 is a dlagrag1t
showi ng a concept of acquiring a phonene and utterance tine from voice data
in a preprocessing apparatus according to the enbodinment. FIG 4 is a

di agram showi ng a conventional concept of acquiring a phonenme and utterance
time fromvoice data. FIG 5 is a diagramshowi ng a concept of acquiring a
phonene and utterance tinme fromvoice data in a preprocessi ng appar at us

accor i ng firext hh PRty BESTL MO0 FOR CARRYI NG OUT THE | NVENTI ON

Hereafter, an enbodi nent of the pr ion will be described with

h i . .1 to, 5 show enbodi nents of the present
nvention. 8 AT TPt SHHENGECE U Hordh SHoniigbACRgSe & BeRFeger at i on

racessi ng apparatus for chaos theoretical diagnosi§
accor Eiengfst%ugeﬁl%gen%awn%# i %Pl’i@uﬁr EQerhte icheast FbROTPAIFRG dilagmosis
preprocessing apparatus 1 for chaos theoretical diagnosis (hereafter
referred F@Fggaiﬁﬁvéﬁt@éﬂgaﬁﬁaﬁaﬁﬁﬁa) iHeinefesres rhiecearhput oappareials 2,
an anal og-digital conversion apparatus 3, a conparator 4, an interna
nenory 5, fargidnamunot ¢apooanappacat as e6,byau PhORERe HRAEEN e, €04 {atj on

apparatus 7, a phonenme database 8, a dictionary database 9, a voice data
cutout apparanoesibk0camdbz wene ks Addqdeppparatus 11

In accordance with a second aspect of the invention, in
addition to the configuration according to the first aspect,
an internal memory for recording the voice data output from the
comparator, a phoneme database for storing phoneme data to be
collated with the voice data recorded in the internal memory,
andeaphonemecollationapparatusforcuttingoutandcmtputting
onlyapmonemethatcoincideswiththephonemedatainthephoneme
databaseareconnectedbetweenthecomparatorandthevoicedata
cutout apparatus.

As a result, in addition to the effect of the first aspect,
it is possible to grasp the psychosomatic state, brain function,
humanfactor,affinity,andvocationalaptitudemoreaccurately,
bylimitingphonemedatastoredinthephonemedatabasetophoneme
data of a specific utterer.

In accordance with a third aspect of the invention, in
addition to the configuration according to the first aspect,

an internal memory for storing the voice data output from the

comparator, a phoneme sequence database for storing phoneme



The voice input apparatus 2 is a mcrophone or a tape recorder for
acquiring uttered voice of an utterer as anal og voice. The anal og-digital
conversion apparatus 3 is an apparatus for sanpling and quantizing anal og
voi ce acquired by the voice input apparatus 2 at a constant sanpling
frequency and thereby converting the anal og voice to digital voice data.
The conparator 4 selects voice data having a |level which is equal to or
hi gher than a certain input level, fromthe digital voice data output from
t he anal ogj @& % i , ~and_out puts the voice data thus
Gu@ida d%Q:é @5%@%0@&%@& Witk tRE V%chg Staab; glrgtduéngi?he

sel ected. The internal nenory I's an internal or a for

bufferi - ' t put .f th t 4. The int I
S'has o CAPRCTTY SIPTPErerid 8o T OBRUR DR Hpo 2 L SPRe rpnocher

coll ation a% aratus 6 collates the voice data buffered in the interna
memory 5 Wt 1A PHOhERE RIS BOn hird v Sres e phenead hedtco i idas h
phonene, and_ outputs a coi nci dent phonene as unit phonene data. The phonene
sequence ¥dthathaPhaiirrasaguenesl dattasnt hee Wicrerdatagasnaephongi®se
sequence, if there are a plurality of phonenes in the voice data, with the
di cti onar préatabasetod hdiiwdersttdreesomprdadioet andarhe on ceaght hones®e:
sequence, and outputs a coincident phonene sequence, and a phonene sequence
wi dt h rangepgrirtom.a voi ce data start nonent to a voice data end nonent of
t he coi nci dent phonene sequence as second processing data. The voice data

cutout apparat ussld rksuaR, appanat s ohoro aRgUl £4 gf%o@%ﬁs%ra apé) onemne
sequence as unit voice data. The phoneme or a phonene seguence 1 Tut out

fromthe ipterpaksFBARIY, S ete]] Lge t _.one_and ouyt u% fromthe phonene
; o i ' '
col | ati on appaPatus ggandafﬁepgﬁggés cggaﬁgﬁgécéﬁﬁﬁﬁgl h2APPAR UL, The
voi ce datgu%utgytiﬁp arg%us.ll i ncl udes a phonene discrimnation section 12
capable o a n ) aily
bl 49 §2ttYnghd % 2 lapht Hade MerEea amd tisd wai |
conversatgo ,, Or_a phonenme sequence formed of a conbination of arbitrary
phonenes ¥iﬁﬁ%t%RﬁEéoaﬁﬁﬁﬁQHPenq%éaVQ3&92@@andUKpphoapmammqueﬁﬁb
outputs unit voice data as diagnosis data acquired fromthe internal nenory
5 by the 98fabagat &ocphenemappanacnsel atBhefuni tspeaiide cdatta cafed-.gi ven to a
chaos theoretical diagnosis apparatus follow ng the invention apparatus.
In accordance with a fourth aspect of the invention, in

addition to the configuration according to the first aspect,

the voice data cutout apparatus starts voice data cutout from

the voice data storedin the internal memory at amoment utterance

of a preset vowel or consonant is started, and finishes the voice

data cutout at a moment utterance of at least one phoneme is

finished, and thereby cut outsunit voice data formed of a phoneme

or phoneme sequence.

As a result, in addition to the effect of the first aspect,
voice data of one phoneme or more from the moment the utterance
of a vowel or consonant is started is cut out, and consequently

it becomes possible to output more accurate diagnosis data while

taking a phoneme as the unit.



FIG 2 is a flow chart showing a process flowin the invention apparatus.
Voi ce uttered by an utterer is acquired as anal og voice by using the voice
i nput apparatus 2 (S100). In the analog-digital conversion apparatus 3,

voi ce acquired fromthe voice input apparatus 2 is sanpled and quanti zed at
a constant sanpling frequency, and anal og voice is thus converted to
digital voice data (S110). The digital voice data output fromthe

anal og-di gital conversion apparatus 3 is supplied to the conparator 4

S120) , and onlmn “eices Ga iHN N hknp e ich,is egual tp or
gighe% than a certain inpu%élgsgp ?ségggﬁi%%ag?§156¥@%%dl%ﬁ?? 184 i h't he

i nternal RRRA 1 ; ice_data is | ess thap the constant
i nput | evel, gﬁéﬁlﬁﬁeég%igghgééggﬁégfgtﬁFﬁSﬁd%Bgtﬁ8 E%ﬁpg 58 bragPemel t he

processi ngi epe ,Lf the buffered volune has becone at |east a
certain vgpﬁkgkégg%§gcyﬁgﬁ%fﬁgﬁfﬁﬁﬂﬁﬁ??ﬁT¢@§Pﬁ@@@ﬁﬂeqﬁﬁﬁﬁamEﬁa@i@@lIated
in the phgonene collation apparatus with phonenme data stored in the phonene
dat abase 8°F§188) FoI A HaFrifler s lesitime iand esttihg a herortdes aert ai n
vol une, then the processing is returned to the conparator 4 and repeated.

| f there PSCRSPROIRIHESRGRM ABGiqvdisdest wintih o plwdene fidrnidies F At dydmdrenory
5 in the phonene database 8 (S170), then the phonene is output fromthe

i nternal MeEnphynéméSid@)enté tier edindioteAwaeinngi S8t PO ehd&) t he
processing is returned to the conparator 4 and repeated. If there are a

pl ur al i t yphbnphensassanddest i €fe gﬁbﬁeh%wsd@&r@ﬁlaatip&?gé%igﬁq%ence s
collated in the phonene sequence col |l ati on apparatus wth wor dléFF%nary

data storeHei Gothe diehi %@%E:)édfﬁha%ﬂ%ei%t%%%@ mello1€re i1s a phoneme
ap

sequence that is coincident w onene sequencergrored in the

dictionary datapase,9.,4pen 2. Lahge between ment at which utterance of
t he coi nci dent ﬁongneusg Héh%%g%glg?gF{E%eéﬁaggtﬁBﬁéﬁ@3§%rﬁhﬁ@WQQﬁa
dent p .

utterancealﬁdflnlshed is set as a cutout range, and a phonene sequence
cont ai ned® A TFE'S ARYRCTSC GHEpRT ey L a ¥ by shehmfoasird 1di wsed mhnatsieon
section 12 in the voice data cutout apparatus 11, a diagnosi ng person
ar bi t r ar | 3" 8&I1S&% 50 dnphoisdme drta phdvemsespgueriye t be bemss edsas bdicagnosi s
data, in advance (S210). If a phonene or a phoneme sequence output fromthe
phonene ceP IStimmadspanat uso 6 mrusdie byhaneink ¢ paeeeeeCo | AbiaR-aRR3r at us 7
coincides the arbitrarily sel ected phonene or phonene sequence 12

of irregular phonemes. Therefore, diagnosis data required to

obtaineadiagnosisvaluehavingreproducibilitycankxaobtained

in a minute.

In accordance with a sixth aspect of the invention, in
addition to the configuration according to the fourth or fifth
aspect,thevoicedatacutoutapparatusincludesoffsetproviding
means capable of providing a cutout start moment and a cutout
end moment with an offset value equal to one phoneme or less,
andwhencuttingoutunitvoicedataformajofaphonemeorphoneme
sequence from the voice data stored in the internal memory, the

cutout start moment and the cutout end moment can be adjusted

by the offset providing means.



(S220), then the voice data cutout apparatus 11 cuts out the coincident
phonene or phonene sequence as unit voice data fromthe internal nenory 5
(S230) . If there is no coincident phonene or phonene sequence, then the
processing is returned to the conparator 4 and repeated. The voice data
out put apparatus 10 acquires this unit voice data and outputs the unit

voi ce data to the chaos theoretical diagnosis apparatus follow ng the

i nvention apparatus as diagnosis data (S240). Means shown in the enbodi nent
are only divide gi hy i@ f i t. .t he f t he sane region
physical ly or sgxbést%ahr_;t%?g#y. Ef& %fﬁﬁg?grﬁc\ggbte %ée@ﬁaq\%eq nnbﬁt ?SHrEBp%Fat us
and the c ti | .method is shown in FIGS. 3 and 4. FIG 3 is a diagram
showi ng t%rel\é?glnéggfgcgf %tugﬁﬁpﬁeﬁgpcés%%%%ﬁé’ SRETEFE A AR ALPESORTEFPE basi s
of voice %ata i§ t he rre%hod of the invention agpar atus. For exanple, when
uttered v&Yc&CGEEETBF bLPRAT] WLHE R RIscaedRPaneBe ber Useth iamdt he thaos

t heoretical diagnosis is in the range of A110 to A130. The cutout start
noment of SHSHFFOSItS datoyiide gre @ ok twhetimgrimes i tartance of an /o/ sound
is not yet started. The cutout end nonment of the diagnosis data is set to
A120 where the utterance of a /yo/ sound has been finished. Accordingly, it
becones possible to output voice data ranging 13 fromA110 to A120 in the
form of aBpIETeDESOR IHTTONT® FS qGU¥e T ANGEH agnosi s data wi thout being cut
in the mddle of a phoneme. As a result, voice data can be output as

di agnosi s data gt heiferdy ofef-Bhen . seguence W t hout. bei ng
cut in the mddie of a ph%%]err%. cTEergp‘g?gﬁoﬂ&%ei%nbgg%%ggSgses’f%?%l?o
decrease the ¥agiafi ... di sis_val ues, which exert influence on the
val ue of the %?r st&tnI_c;;)railllpful ﬁaggp%glnééﬁta REFRAR GE 21 CRRRIFAGUS 3FRSing
t heoretical diagnosis. FIG 4 is a diagramshow ng the concept of
out put t i ngoagahgﬂlg)ﬁglﬁ]ﬁ&tutolfertgﬁc@rﬁsﬁgltoﬁr‘tv}?@tﬁ%-s of voice data in the
conventional nethod. For exanple, when voice data of an utterer for
cal cul ating di afhBsi ¢ data FEOHechaet $howhes cirmosxameios et f calpmicagosi s is
in the range of B110 to B130. In the case where the tinme intervals to be
processedféPWar bgnbseprdaeasiogbeppseat s adve whans tbhees el i iagnosi s
is one second, the cutout start
FIG. 3is adiagramshowing a concept of acquiring a phoneme
and utterance time from voice data in a preprocessing apparatus

according to the embodiment.
FIG. 4 is a diagram showing a conventional concept of
acquiring a phoneme and utterance time from voice data.
FIG. 5isadiagramshowing a concept of acquiring a phoneme
and utterance time from voice data in a preprocessing apparatus

according to the embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereafter, an embodiment of the present invention will

be described with reference to the drawings.

FIGS. 1 to 5 show embodiments of the present invention.



monent of di agnosis data is set to B110 and the cutout end nonent of the

di agnosis data is set to B120 that is a nonent one second |ater than B110.
Under these conditions, data between B110 and B120 is output as diaghosis
data, and there is a possibility that the diagnosis data will be cut in the
m ddl e of a phonenme. As a result, there is a possibility that the diagnosis
data will be cut in the mddle of a phonene. Therefore, the variation
occurs in diagnosis values, which exert influence on 14 the value of the
first Lyapunov exganantiscal gdrnd Ry dmid g, aehags, theoretical diagnosis.
FIG 5 is a diagram show ng the concept of settl ng%a% aofsf%sgtte%en cutting
out a phoremE iighAhe dnwentiaR aprar . For exanple, it is supposed that
voi ce data of an utterer fl(i)nlrp out pu?t?%égﬁ?gﬁﬁﬁépgn%%?%r?BuBef‘Bu%e%h?l“?rsthe

chaos the i.cal: di-a isis in the range of Cl110 to C170. The cut out
start rmrrgﬁt%bl'r%’%ég%lt%{lgﬁgshﬁ&qcﬁerdce}&%ﬁg Ehenheditrent osehetrra@t: | n

order to F%event. a phonene frombeing cut in the mddle of the phonene, an

of fset va ueega‘ﬂlgln'to or | ess than one phonene is set for the cutout end

nonent C120 by of fset providing nmeans. Thus, the cutout end nonent is
shifted to C130IMbéilfig abl @ Pseprevessiagphopemra tiisom Feimghads i n t he
m ddl e of the phonene. Furthernore, when the cutout start nonent is set to

C150 and theotatdaeleddagomeit i(hevet frerCleGerard i off S-e_Lth\ég,l ye equal to
or | ess than one phonene is set for the cutout start nonent C1 (F as a mnus

val ue by appseatpsbyiidiclgdeansei dJ8Ys oyt t nt,.is shifted
to Cl140, being able to output di agn05|ps (@%ﬁ%ﬁsﬁh?ﬁén\%@ed&%% tered

bef ore t heofragsoshsa @atﬁglEQ;JIS'gRlcéh APPL | | LI TY, The present invention
relates to a prepr ocelgég%1 ng appar at us, p\?\lﬁfalctﬁ berl oRgs o el MBI 6O 1t he

medi cal di aoN98dse (REANYQYS, abParatus 6, a phoneme sequence collation

apparatus 7, a phoneme database 8, a dictionary database 9, a
voicedatacutoutapparatus10ewmiavoicedataoutputapparatus
11.

The voice input apparatus 2 is a microphone or a tape
recorder for acquiring uttered voice of an utterer as analog
voice.

Theanalog—digitalconversionapparatus3jjsanapparatus
for sampling and quantizing analog voice acquired by the voice
input apparatus 2 at a constant sampling frequency and thereby
converting the analog voice to digital voice data.

The comparator 4 selects voice data having a level which
is equal toor higher than a certain input level, fromthe digital
voice data output from the analog-digital conversion apparatus

3, and outputs the voice data thus selected.

The internal memory 5 is an internal storage apparatus



connected to an apparatus for diagnosing a psychosomatic state on the basis
of uttered voice utteredby a human bei ng, an apparatus for diagnosing the
brain function, an apparatus for diagnosing a human factor, an apparatus
for diagnosing affinity, an apparatus for diagnosing a vocational aptitude.
The present invention provides an industrially useful apparatus capable of
reducing the variation in the first Lyapunov exponent cal culated using a
chaos theoretical diagnosis by cutting out unit voice data used in the
chaos t hegiet baakediagnoss s,oabd | e nit, ang capable
of calculating a diag%osis vgﬁﬁtgﬁgéﬁﬁgggﬁ}g??ﬁb????§> qﬁ% (F%40r ﬂ?%her

t han that ; i-ned i Y venti onal_ t.echni que, on the basis of

Voi ce data9§%%F¥§}HE%§%§; a?égﬁat gﬁgggé’&gFﬁ&Cﬁﬁgtcgﬁyeﬁg?oﬁﬁYe@E%%%ique.
16 CLAIQ? %.a%u%ensitivity enhancenent apparatus for chaos theoretical

di agnosi s §6d %as™4 preprocessi ng apparatus to be connected to a chaos

t heoretical voi e digggosis apparatus for anal yzing voice uttered by an
utterer by using & Qe 1FOdrlP tHevhAPRasateal c gpat rhgsa e apunevdaixponent ,
and neasuring and eval uating a change state of the cal cul ated Lyapunov
exponent , PASEesi Ag: thevdpéernapueappsr at wsthoa pleopueme Nk t dies s t@) ed

voi ce; an anal og-di gi tal conversi on apparatus for converting the uttered

voi ce acquhied syorke phionenienplatt Aaoar alath tohdHeid,alanePiks SHatdi, a
conparator for selecting voice data having a | evel which is equal to or

hi gher thabiacteehai phiogegle, afs’ @MittheHdin@idealq Ml ce data converted by the
anal og-di gital conversion apparatus and outputting the voice data thus

having a | evel ahrch Te o T TR G kg e B ey o RS Ut from
the CO"DaGBEQE,d&@é'§%t§“8HB%é%é”§%%E£§u%§ g%ighere are a plurality of
phonemesinthevoicedata,withthedictionarydatabase9,which
stores word dictionary for each phoneme sequence, and outputs
a coincident phoneme sequence, and a phoneme sequence width
ranging from a voice data start moment to a voice data end moment
of the coincident phoneme sequence as second processing data.
The veoice data cutout apparatus 11 is an apparatus for
acquiring a phoneme or a phoneme sequence as unit voice data.
The phoneme or a phoneme sequence is cut out from the internal
memory 5 as coincident one and output from the phoneme collation
apparatus 6 and the phoneme sequence collation apparatus 7.
The voice data cutout apparatus 11 includes a phoneme
discrimination section 12 capable of selecting and setting a

phoneme, a phrase to be used in daily conversation, or a phoneme

sequence formed of a combination of arbitrary phonemes as unit

voice data.

10



' [ ata output apparatus for outputting voice data of phoneme unit
gE?pﬁtV?Lgﬁlshe voicg datgpcutout.apparatus. 2. The sensitivity enhancenent
apparatus for chaos theoretical diagnosis according to claim1, 17 an
internal nenory for storing the voice data output fromthe conparator; a
phonene dat abase for storing phoneme data to be collated with the voice
data stored in the internal menmory; and a phoneme collation apparatus for
cutting out and outputting only a phonene that coincides with the phonene

data in the phomw&wgﬁéégﬁ%%5&6&&%%@?@¥é§aﬁfégg§fu?%%éﬁ@&%ﬁ&éggﬁgyg_are

connect ed between the conparator an he "voi ce _ _ _
The sensi bigvisti%60RIRCATRA! LARRRLANVS LA (ROA0S, LhgOr elica diagnosi s
according to claim1,
voice data cutout apparatus 11. The unit voice data are given
to a chaos theoretical diagnosis apparatus following the
invention apparatus.

FIG.2isaflowchartshowingaprocessflowintheinvention
apparatus.

Voice uttered by an utterer is acquired as analog voice
by using the voice input apparatus 2 (5100).

In the analog-digital conversion apparatus 3, voice
acquiredfromthevoiceinputapparatus2issampledandquantized
at a constant sampling frequency, and analog voice is thus
converted to digital voice data (S110).

The digital voice data output from the analog-digital
conversion apparatus 3 is supplied to the comparator 4 (S120),
and only voice data having an input level which is equal to or
higherthaniacertaininputlevelisacquired(Sl30)andbuffered
in the internal memory 5 (S140). If the voice data is less than
the constant input level, then the voice data is returned to
the comparator 4 and the processing is repeated.

Ifthebufferedvolumehasbecomeatleasteacertainvolume
(8150), then voice data in the internal memory 5 is collated

in the phoneme collation apparatus with phoneme data stored in

the phoneme database 8 (S160). If the buffered volume is less

11



an internal nenory for storing the voice data output fromthe conparator; a
phonene sequence database for storing phonene sequence data to be coll ated
with the voice data stored in the internal nmenory; and a phonenme seguence
collation apparatus for cutting out and outputting only a phonene sequence
that coincides with the phonene sequence data in the phonenme sequence

dat abase fromthe voice data of an internal nenory; are connected between

t he conparator and the voice data cutout apparatus. 18 4. The sensitivity

enhancenemhaappﬁ@egég%giajv@h@gé’tgﬁ i L.agnasi s_according . to claiml1,
wherein the voi ce data cutout appargﬁﬁgkggnggggéﬁ e YA WSUE O ¥ t he

voi ce dat acsbarad o 4t Red Wegidgl. yrenory at a nonent utterance of a preset
vowel or consonant is started, and finishes the voice data cutout at a

noment utterance o;hat | east oge g@onene is finished, and thereby cut outs
unit voice data forRSdSofSa® pRBABRES oF NBhoPRHRCERGEENLED & pPhdTeerse i ti Vi t y
enhancenegé agﬁaratus for chaos theoretical diagnosis according to claim1,
wher ei n t h8SvOIEETRALaMEULEYL S appat bt ushereme | daisales s oh el L T )Scrindmat i on
section for arbitrarily selecting and setting a phonene or phonene
sequence, tBRdPBansmeui SuAltpubi Eeoathef bntrednef mepbopese o1 sphonene
sequence that coincides with a specific phonene or phonene sequence set by

the phoneﬁbedE@anwﬁaatﬁmmﬂaaﬁﬂgmbném@nthbﬁﬂﬁéﬁ%bé%%é&ﬁé?é%%%#}&&?
internal nmenory. 6. The sensitivity enhancenent apparatus” for chaos

theoreticab thagoospsraeeer di BaAl @epkat@yd or S5, wherein the voice data
cut out apparatus conprises offset providing neans capable of providing a

one. phonenme of | Secanc ahen EoPERRCBUECURIPhGBESe BAER POiABAdote
phonene Ofe&??&@&%s%fﬁ#%ﬁ&%eg%%ﬂ%%%eiscollatedinthephonemesequence
collation apparatus with word dictionary data stored in the
dictionary database 9 (S190).
If there is a phoneme sequence that is coincident with
a phoneme sequence stored in the dictionary database 9, then
a range between a moment at which utterance of the coincident
phoneme sequence is started and a moment at which the utterance
is finished is set as a cutout range, and a phoneme sequence
contained in the range is output (S200) .
blthephonemediscriminationsection12:Ulthevoicedata
cutout apparatus 11, a diagnosing person arbitrarily selects
a phoneme or a phoneme sequence to be used as diagnosis data,
in advance (S210).
If a phoneme or a phoneme sequence output from the phoneme
collationapparatus6orthephonemesequencecollationapparatus

7coincidesthearbitrarilyselectedphonemeorphonemesequence

12



‘ voi [ [ t nmoment and
oice data stored in the internal nmenory, the cutout star

Eﬂg \éu!t out end nonent can be adjusted by the offset providing neans. 20 ]

CAFLA LA LA @.A@.AS. AS@AFY.AL, LA LASSI LA LT A& L As, . A9. A@ A9yl . A9@ . AL,

. A | 4D0OPabKIl N?xS

n#Z<} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c?']' ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] cRa! <f kRncoP>Cl "" $ | cal

&7(<(t((($)F))))wd**}xsnid_Z] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca]ca]ca]calca

a al ***4+| +++ [/ f,,,,-4/]/
B MBS aBa T S Ba s B e 0B EEH 08 11 U gty i o) cal

ca]Fc%]? mLEFg]i%]i@@h%%ﬁéhéﬁlac&l eAlrakealeglieakeal £3.63) ¢al 1532 @A ASB=CDaFw
FFF.
LR i.d 7] ca] eal.cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

g;]K L( E]K t ;]L ¢ lé{% bﬁ%’%ﬁ @%ﬁ?ﬁc@]@%ﬁ@g]-ca}f %d‘ih@al]ec aF wpwwwmﬁﬂcmea] v }/2;/;9
V=V| VVV\/\QVW\Y/\E\% X- XeXXXXX} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca% ca] ca] caj alca
cocaea 05] § 85]“88.{583]‘1]? &F@al ;@Q]eélg];@% ca] ca}sfg}r?g}lc@g}rgjufa] ca?ca] cal \(/:Va] caj

j 0 A ~ Xsni C
E:g][ ch][ E:g]/%gl}“\e\a}f]éléP[EEFEgFéaré_@FééFda] ca] ca] ca] ca] ca] ca] ca] ca] cal * b%dbbbbwzz
zZ

j [[[[% d\\\\The[voice data oukpaniabpdealea] cakealicakaal cal5al galical ca] cal
E:i][ ch][ E:g]/&ca] ca] ]é!;] ([;’5] EETCZTEZ](Z;&!%C&CZ]QC/S]QCZ% cal ca] ca] cla]( ca gg .

0 @%ﬁ¥ el P 0 ! Q - '

ig/g ?)1 ?ﬁ ?B%a&r}lc(l) - K Iél(_ﬁl\/sl\tft?]PESSlOO/dl'&' %) 107 107 1tohsre,1 %&hﬁ)o-retlcal
L910%T&7(diééﬁé@%ﬁ&éﬁbaratus following the invention apparatus as

diagnosis data (S240).

Means shown in the embodiment are only divided logically
in function, but they may form the same region physically or
substantially.

A difference between the invention apparatus and the
conventional method is shown in FIGS. 3 and 4.

FIG. 3 is a diagram showing the concept of outputting a
phoneme and utterance time on the basis of voice data in the
method of the invention apparatus.

For example, when uttered voice data for outputting
diagnosis data to be used in the chaos theoretical diagnosis
is in the range of Al110 to A130. The cutout start moment of
diagnosis data is set to A110 where the utterance of an /o/ sound
is not yet started. The cutout end moment of the diagnosis data
issettoA120wheretheutteranceofa/yo/soundhasbeenfinished.

Accordingly, it becomes possible to output voice data ranging

13
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as diagnosis data without being cut in the middle of a phoneme.

As a result, voice data can be output as diagnosis data
in the form of a phoneme or phoneme sequence without being cut
in themiddle of a phoneme. Therefore,italsobecomespossible
to decrease the variation in diagnosis values, which exert
influence<n1thevaluecnfthefirstLyapunovexponentcalculated
by making a chaos theoretical diagnosis.

FIG. 4 is a diagram showing the concept of outputting a
phoneme and utterance time on the basis of voice data in the
conventional method.

Forexample,whenvoicedataofen1uttererforcalculating
diagnosis data to be used in the chaos theoretical diagnosis
is in the range of B110 to B130. 1In the case where the time
intervals to be processed of diagnosis data to be used in the
chaos theoretical diagnosis is one second, the cutout start
moment of diagnosis data is set to B110 and the cutout end moment
of the diagnosis data is set to B120 that is a moment one second
later than B110. Under these conditions, data between B110 and
B120 is output as diagnosis data, and there is a possibility
that the diagnosis data will be cut in the middle of a phoneme.

As a result, there is a possibility that the diagnosis
data will be cut in the middle of a phoneme. Therefore, the

variation occurs in diagnosis values, which exert influence on
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the value of the first Lyapunov exponent calculated by making
a chaos theoretical diagnosis.

FIG.5iseadiagramshowingtheconceptofsettinganoffset
when cutting out a phoneme in the invention apparatus.

For example, it is supposed that voice data of an utterer
foroutputtingdiagnosisdatatokxausedinthechaostheoretical
diagnosis is in the range of C110 to Cl70. The cutout start
moment is set to C110 and the cutout end moment is set to C120.
In order to prevent a phoneme from being cut in the middle of
the phoneme, an offset value equal to or less than one phoneme
is set for the cutout end moment C120 by offset providing means.
Thus, the cutout end moment is shifted to C130, being able to
pbrevent a phoneme from being cut in the middle of the phoneme.

Furthermore, when the cutout start moment is set to C150
and the cutout end moment is set to Cl60, and an offset value
equal to or less than one phoneme is set for the cutout start
moment C150 as a minus value by offset providing means. Thus,
the cutout start moment is shifted to C140, being able to output

diagnosisdatacontainingvoicedatautteredbeforethediagnosis

data.

INDUSTRIAL APPLICABILITY
Thepresentinventionrelatestoapreprocessingapparatus,

which belongs to the field of the medical diagnosis technique,
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connected to an apparatus for diagnosing a psychosomatic state
onthebasisofutteredvoiceutteredbyahumanbeing,anapparatus
for diagnosing the brain function, an apparatus for diagnosing
a human factor, an apparatus for diagnosing affinity, an
apparatus for diagnosing a vocational aptitude. The present
invention provides an industrially useful apparatus capable of
reducingthevariationinthefirstLyapunovexponentcalculated
using a chaos theoretical diagnosis by cutting out unit voice
data used in the chaos theoretical diagnosis while taking a
phoneme as the unit, and capable of calculatingadiagnosis value
having a reliability equal to or higher than that obtained by

using the conventional technique, on the basis of voice data

shorter than that in the case using the conventional technique.

16
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1. Asensitivityenhancementapparatusforchaostheoretical
diagnosis used as a preprocessing apparatus to be connected to
achaostheoreticalvoicediagnosisapparatusforanalyzingvoice
uttered by an utterer by using a chaos theory technique,
calculating a Lyapunov exponent, and measuring and evaluating
achangestate<xfthecalculatedLyapunovexponent,comprising:

a voice input apparatus for acquiring the uttered voice;

ananalog—digitalconversionapparatusforconvertingthe
uttered voice acquired by the voice input apparatus to digital
voice data;

acomparatorforselectingvoicedatahavingealevelwhich
is equal to or higher than a certain level, from the digital
voicedataconvertedbytheanalog—digitalconversionapparatus
and outputting the voice data thus selected;

a voice data cutout apparatus capable of cutting out voice
data having a level which is equal to or higher than a certain
leveloutputfromthecomparator,whiletakingapmonemeasunit;
and

a voice data output apparatus for outputting voice data

of phoneme unit output from the voice data cutout apparatus.

2. The sensitivity enhancement apparatus for chaos

theoretical diagnosis according to claim 1,
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toe an internal memory for storing the voice data output from
the comparator;
aphonemedatabaseforstoringphonemedatatx:becollated
with the voice data stored in the internal memory; and
a phoneme collation apparatus for cutting out and
outputting only a phoneme that coincides with the phoneme data
inthephonemedatabasefromthevoicedataofaninternalmemory;

are connected between the comparator and the voice data

cutout apparatus.

3. The sensitivity enhancement apparatus for chaos
theoretical diagnosis according to claim 1,

an internal memory for storing the voice data output from
the comparator;

a phoneme sequence database for storing phoneme sequence
data to be collated with the voice data stored in the internal
memory; and

a phoneme sequence collation apparatus for cutting out
and outputting only a phoneme sequence that coincides with the
phoneme sequence data in the phoneme sequence database from the
voice data of an internal memory;

are connected between the comparator and the voice data

cutout apparatus.
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data stored in the internal memory at a moment utterance of a
preset vowel or consonant is started, and finishes the voice
data cutout at a moment utterance of at least one phoneme is
finished,andtherebycutoutsunitvoicedataformedofkaphoneme

or phoneme sequence.

5. The sensitivity enhancement apparatus for chaos
theoretical diagnosis according to claim 1, wherein the voice
datacutoutapparatuscomprisesaphonemediscriminationsection
for arbitrarily selecting and setting a phoneme or phoneme
sequence, and cuts out unit voice data formed of a phoneme or
phoneme sequence that coincides with a specific phoneme or
phonemesequencesetbythephonemediscriminationsection,from

the voice data stored in the internal memory.

6. The sensitivity enhancement apparatus for chaos

theoretical diagnosis according to claim 4 or 5, wherein the
voice data cutout apparatus comprises offset providing means
capableofprovidingacutoutstartmomentandacutoutendmoment
withanoffsetvalueequaltoonephonemeorless,andwhencutting

out unit voice data formed of a phoneme or phoneme sequence from
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moment and the cutout end moment can be adjusted by the offset

providing means.
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