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Biosignal measurement unit
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(57) Abstract: The present invention makes it possible to evaluate a
user's speech-discrimination ability with high precision. A speech-
discrimination-ability evaluation system obtains the following from a
brain-wave signal from the user: an event-related electric potential
starting at a point in time at which first speech outputted with a first
frequency was outputted; an event-related electric potential starting at
a point in time at which first speech outputted with a second fre-
quency was outputted; an event-related electric potential starting at a
point in time at which second speech outputted with the first fre-
quency was outputted; and an event-related electric potential starting
at a point in time at which second speech outputted with the second
frequency was outputted. For both the first speech and the second
speech, an MNN evaluation unit: acquires differential information on
the difference between the event-related electric potential obtained
when the speech in question was outputted at the first frequency and
the event-related electric potential obtained when said speech was
outputted at the second frequency; and evaluates whether or not said
differential information contains a negative component in a pre-
scribed time period after the speech was outputted. If the result of
said evaluation indicates the presence of a negative component, a dis-
crimination-ability evaluation unit evaluates the user as discriminat-
ing between the first and second speech.
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. BIRCE 1 EBEZAE 14EETHAL, »D. AIE2ESAAIRE 1HEE
FERLDIE2HETHANTIE1HTE, AILE 1 BB ERILE2HETH
L. D, BIE2ESARRE 1 BETHATEE2RTEATYEL
TIHOHAEE, AREESICEEFN2ERBMEEMEZRET 2ERHE
EMIBETH> T, FIEE 1 EETCTHAINARIRE 1 BEOHE L%
BRETIEREESM. RISE2ME THAINARIESE 1 EZDOHAE
AeEREETIEREEEN. AIFE 1 EECHAINARIREE2ESOH
NFAERRE T 2EREAEEN. FILE 2HETCHANINRIEE2ES
DHABR A RRE T IEREEEMAING T 2EREESMIMBEE. 7
LE1EESLVHRE2EZTOE4ICEAL, AIRHE 1EBETHAIhEE
TICMBINAEREEENME, AIRBE2EETHAINALELZICRBIN
FERBAEEMEDENBREIMEGE L, AIRELBRIC. FILB1EEH L
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ME2BEERANTETCVWDELHET 2HMMENHERE 2B A, BEF
NENHEY RTLEZSD,
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BET1 OLQIERIND & LAEE, FERFA 8E. ®RIRIAA 2EERI
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U5, EERNENDERE LTHRT 2EREEEMDOMMN RS DR
EWERYT %, TL T, ABEFRPELSNERLBEANENHERE %D
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MMN &, 51 ORBEROE 2 ORFENIEICERINIZE, E10
REBICE > TERINICMNTRERBORIFEE 2 DRIFE DELZRE T 24
BERERRT ZEEZLNTWD,

MMN 2 DRIEFEICEL T, HA R4 VHMEREINTWS (Duncan
5. Event-related potentials in clinical research:Guideline for elici
ting, recording, and quantifying mismatch negativity, P300, and N400
. 2009%) ,

MMN@ . 74 RR—ILRS5A LEREND, EEOERRDERHE
ERLEBEIC. BEE (Ex1d20%) TERINEBRRRICERY
DREDRBNS, BEE (& AE80%) TETRINAZERBICER
TEMEDORIGZRBREL TROLN D, LYEKWICIZ, XBETTIE, MM
N =RIRRIBICE > TERINAFTREEELM —RERBICE > THEHR
INEREEENM. & LTKRDOND, BERBROCERRZISH S H A
WHNBBENZ WA, MBUADEREZBVWBEICEMMNRLIEE
BINd,

RARRIRIE, RERBUICH L TEMEL’ AR ATRLEREICELIRHATH
hidEw, 2EAIE AR, FhisE. BE. vy TOEEQRENRE
R EELRDIRMUT. BRRRBEARTIENTES, BB, [Frv )
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ZWENaatanenbld, 7477 REFEHICH LT, BEREE e
S BBRRIBEIZNZTFEICLIAEZENRRWN 0~/ (T~ 1 TO0] ®
to UFRAL, ) . @743V REILEEND 0 -/ (T -]
& 0] Ok, U TFAEL, ) ELTERLE, TDHFE. RERME SRR
HMOYPERNIREWE O~/ DIEIN /0 - - /LYBHTREWIIHEEDLLT
« MMNgZ2E 0 - - /DIFIDNKRENWZ %R LA (Naatanens, Misma
tch negativity the measure for central sound representation accuracy,
19974F) , Ihid, MMNE A, EEOMRLIELCZEDREZRFENS 7
HDY—ILELTHRETELAREAHD I EERLTWDS,

[0032] MMNBEDDHERMRTIE. SMEICE > TERBHPEC A S I & ZHIR
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BEEAEHEL LD & LTHOHTHEELT ZRIBETH D,

Fro, BERBEERABEICERDIEZERVT. MMNES &IBIZIC
EBERNENEHET 2ICIE. BO>—DOEEH >,

Zhid. MMNEDOBEEROHENEL D, EWHTETHD, EH
RSO YIRS & RBFB OB E ORICIEKRERENEET D, 2
TWHYBERHE IE, & ATARBER P EEOREELTHZ, Ihb
DEE., BRBICEI>TERBINDIERPICEXRZILEE () 2515,
EXEESMOED. MRICEBRRBICEL >TERINLLDTHDDH.
EEOYEBEICL > TERINLEDOTHLIONERET 2 &ITHAET
Hbd, 2FY, MMNEDDOEEDHTEEHREICAD, ThIZLY, FHIEE
NOHERERICEY PSR ZTENEIH 2, BT, FEEBERPERED
REZILZDEDMNMBRICAR DD, ENHZRHADHDICMILERF%Z
AWTH, BEERBENOHENEH L WEELH 5,

(RFEBAHESOMR)

AFRRFEPESIF. ERO2DOOBBEZEFEA. BHEIEIABWEES
LU, BRBOMEFMAKRE K ERDZBEEBICH D RYEEERT 2R
EEFHENDHEREEER L,

9, BREPEC ARV EICLDAMNENDRHEDEBEZMERT S
7eDIT, AFEFBRESIE, MMNEDICE ZAFHEDHIC, ERPODON 1
BaERWEAIADHEEERT DHEEERLL,

RIS, BEOESHBOMBEEDEZNC L ZBHUTEORELRRT 5/
OHIC. AFRFERBPESIZ. A—OBEZZRERRE LTHAT2HITIAY Y
E@EREE LTHRTH AT/ Ov /& &/ ELE, LT, @IRRIZIC
WNIET2ERPAGEERBICHBTZ2ERPEZRBREL. TZOREEMZH
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[0042] ChS5DAEEMETEIEICEY,. ERPABVWTHIEEEDIZEIATAE
NZHETIFENMOTCERIRTE S, b, AERBAELSIE. FIEBEZ
RS CHFTLIIENTRETHIIEEDN >, UTTEHRYT %, &
B, RADELE L, BREOHENHIEND,

[0043] K1 (a) ~ (c) & MMNEHAD/EHICERIND ZEHEORIB &,
ZNRNSDRFICE > TERBINZREHWAER PR ZRT,

[0044] &1 (a) IEMMNERSEHAREOZERB (Ay) &L ORI (B)) %
Y. AFETIE. SRBOEEIERDIIEEABLIUVBOXFICE>TK
AL, EERBTHIMERRBTHINERAFZDOSHLIVTICL> TR
Al 5,

[0045] B1 (a) (&, BREETEEMH (A) 225RL. KEETRERER (B,
) B2R§5HERLTWS, MMNERDIE, ZERBE*SHEETE2SR L.
BRI A EEE TERLABSILERI NS, BF. MMNIETEOHK T

ICE>TRDOBZZENTE S,

(#1)

MMN= (B(l&>TERBINLERP) — (AlL>TERBINLERP
)

[0046] #M1ICRT & IS, MMNBRDEEBRFERICKIS T % E R P SEXERH
IKHISTRERPERELTRkDOEND, B1 (b) (& ZEERBOYIBYE
M &SRR OIS & DENNI WBEDREMDE R PRI ATRL.
B1 (c) iF. ZOENKEWGEOREBMWLERPERETRT, WIhb
ERHOE R A RRE LRRERERLTWS,

[0047] EROHA RSA Y TRINKLDIC, BEAEE ERRBOYIBIFED
ENphInigd (B1 (b)) K. BRHOMEREOHENFTEAER
Wz, MMNE2OEEZHELP T,

[0048] C C CHEEERIR & EERRIBOMEBRMEOENNIWER, LEAE BR
BT ORLURNICWNEZIREICERSBE (L& AIFEERBR1000Hz
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[0049]
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[0054]

EERRH T TO0O0Hz) XiF., BENT 0%BURICINFZREREICEL D5
B (FEAEEERBE6O0OJIBSPL, #rRIH66dBSPL) #8EL
TW5, FEERBERRBRIEOENNIWVWEIFEZABRWGEEICIE, RICERA
5. MEBERUIRELERDIGEICKET S LTEHRBT 5,

EEOL D ICEARBVCEBEOYEFENRESELSHBE (1 (¢) )
IZIE. MMNE2OEROYIEISH#ICKR S, BEEZERHELTAHAVWS S
B (c) ICERATIHBENSEVEEZILND,

CITEREIAREZIE, A, BOBBRIROYIBRMEIC L Y HBREDORIED
RIGHERDRTH D, TDH. FEERBAJICI > TERINDIMIKE R
R BICE > THERINDIKREDNELR > LBEIC. BIRICE DBEDR
IRDETHDN HD2WEERHOMBREICL D2ETH I ODRHRE
1785,

ZITARERELIE, HI2EFZTE2FERRE L TERT2HTIOYY
E. TORBEEA—DETZERRBE LTERT2HAT/ OvIEzTh
TNRITTERPZRAEL. AUCERBICE T2 RMRMRIM & RERBRDOE %
MMNRDEEERT DHEEER L,

K2k, ABEFAEZESHERZLEMMNRSAUENRS YA LE, RIEENL
ERETRT

B2 (b) ICEWVWTIE., RT70v 2 1ICBITDANEBRTSERP ER
T70v 0 2ICBFBANCHIBTBERPALRTZZ&ET. ADSRIRE
BOBEREMEDAJNENEAEL TWD, ADBREE A OSRIKIE YIRS
HELTRLHEDTH S,

AT70v 7 1 TEENICADERFIFHIRETOADERBICERT
DRGREREL. HiT70v 7 2 TEEMICBOERBNHIRIETADE
RIBDH > BEDRRZREL., BM2ICTRTEIIC. ERHDESMMN
(A, B) z&HRI9 5%,
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MMN (A, B) = (A{ICEBRISBERP) — (AR SERP)
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[0060]
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BOBRMREBEICEWTADERFNBOFRMEIERDZEDTHD &
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1785,

AHKIC. B2 (¢) IKBWVWTIE. BOBRBOAREAEHAT 27-0IC
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