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1)Dynamic features of speech structure are introduced and used for improving word
recognition performance. 2)Speech structure is used in a re-ranking process in LVCSR
systems and it is found to improve the performance. 3) Modeling of infants’ language ac-
quisition process is investigated by using speech structure. 4) A theory is proposed to ex-
plain the birth of spoken language, where cognitive differences between human and ape are
well considered in terms of sound processing. 5) A longitudinal study is carried out to teach
autistic children how to interact with others socially adequately. Our method of therapy is
found to be effective in improving their social skills.

AT ERR
(EHHAL : 1)
[ERESE LiEESET & &t
AR ERR 2, 800, 000 840, 000 3, 640, 000

BFFEoTEF « 16 Bk
BHFFE D3 FE - FIE « R - SRR
F—U— R RRMTA

1. WFZEBHMR YD 5 2 XV ) B A D REERER ST 5,
AWFIETIE, REHDRE LTV HHEN
HTREala=r—arilbnt, BZX ITERERZ 7L 2 Z )V N OECER 7 FEAE
Bl Y ONT SEEEW) oy eilm e R ENMEDT, TORBIHS L FHEEH
ERRII AR R 7eHRECTH D, BEED —Ff ROREEN EARGETT 5 LT, B
THDHT AUV —IEGREE, S5 HEEE IV —%2@ LT, v a# /L b
=—va UEERFFOZ ENRZVR, E EFVOWEM, TN LTS OITHE)
W2, N7 SEEEHEICB I AEETH HfRIZOWTHETT 5,

5o TOHEALLT, 520N
FHAE TIE R <, SRR (7 2. e HK




ARG LV FEMZ2BRIZLLTO X 9127
%o 1) B ORIERIFR S IT R 2 512
HLBEAL T2 2 ENNEL Y, ZDF
F CIHEIFROERZDO L OBRREETH
Bo ZHNEMIRT D PRIEERET D, HIZ
1%, BUEDOEFECR & ORI A %
K%, 2) GEEEEORTHEIC) BFYE
WEAENRE Lcala=r— g A%
N (FFICEE a2 fe—)L) B E—%2#
BEINZAT R 9, ZO%E, B & LTl
BlcbBMLCilix, mgléohr77 L
VA G L H BRI E OB A& kT B,
FOETF AT 22V NETFAEBEL TS
Bri, 1506 0TERXOBRIEED 5,

3. WHEDTTIE

AR E SO HAIZ ERo@my Th
L, WFgEEHELED DI LT, Eitlidh
IZOWTh, a) BEDA A & s i % %t
G L LIEEERORTOET MEEZED
VI a2 L—EOEEIZOWTHLBET 5, b)
iy & NR ORI O 7= BRI 5 4%
T SGRE 211729 L3, SBoER (8
ENAEENDT-ODOMESEME) 12O THHE
L, mXE LTHICM S, 22 EDKRFIHIT
ey ki Lz, BMERICAOGNDGERS
RSO NS X, WIS MRS S
EEREETEXLZON?2 MO 2 & LICER
B TOERIZBWT, SHEOEJRIZHOWT
FMUDZ T HERR L THD LW LT,

T OEENRRICET 5 BRI

BILTIE, UTFD ko R hEzE-oT-,
DASIEF w727 U HMM & H
WTET UL, ZOfER%2 W TEE#E
RIS, 29152 2T, EFITHOD
WEEEER LS FTRE & 72 0, AR O E RN
TR ELERD,
2)F PRSI TBE N T A F R O R D B %
R e LT3 5729, 7 L— AKRSRS
ELTEFRZRET DU & IXIEFIC
RN, ZORER, T a—7 ¢ 7B
OHICHEENRIBEZEANTHZ EREHEL W,
T, T a7 g v TRBERER A SO
& UCHREEL, 2D Ot & B
LW ISR A VDRI Y T %
v EE R D,

ERoET

fEEE NG E LT F S5
ZBI L CTIREL

M Eny I a2l —v g i
TOFEERIR LT,

S)E R ORSENERIIEEOE N EFRR LT
BRETVENMESIT B, GEEOEWVIZ
MGklc) BEFR27ET5, EHFOEFS
FEESET L E LCHIHMRETH S (B PE

FHOWE, FEE OEWICEIKIZ 7 D703
EENTWD), ZZTIEBEERLE2HWS
FiFTiERe, VXLA~OBURSZEEB L
SHINMEE - FHEiIEEEZTERL, Tnb%
PORCRIZE AT DA /LD,

WIS, ErERFIcET2ELRICE L TE TR
DFEER T,

DA LES (FoNvo—7RE) LoFD
TEHRUFEDOZERZmCHE L TS &, HXA
N U — AOHIZHFEET DRI R EH %
T2 Z L RN THDEFVBHIS R
%, Bl ZIZBHETED A 0T ¢ —OF— M2
B TERWARSIZERWITH D, [RRFIZ,
o DR FIE OWEMFIRNEZE TS &,
DX RFEOBMEELRFICERT L L
DERECTHLZ EHREND (EEHRE OH
RN TIEFICHM), ZhbxH
BL, SFEEEEAETIIOOLESMIZS
W, #HimeE L TEED,

HEEHR O® T ©— R OfTEE 2D\ T
IZLLTO®EY Th 5,

5V E R KT T HBE R ®E A2 RS a
a=r—a  AX LT E—, FliC, BKiE
ay hbur—LE T E—ZBMEL TV A
HAELICHAOZKEL, B 8=tk 5%)
AR T S 2L L Lz, ZO%A,
ET A I AT IR EEMED, 15 ORE O
ek D LT, KT, BESHEOESIC
N2 ~4 B EEREICE L TIE, B, Bl
BFERR EZ21T2 9 2 & T, 5 DFHHL
FLUCOWTHOre &g+ Lz, 20
I E—DOMEE R D70, BEERED
MEHRICLHAILTHH W, BT —%Ich
77 L AELTIRD, D DOFERETOEL,
I v—%2BLEALEOBRLTH B, £
NICHOWTHERE LTI DL
7=,
SBoNiERE, 7y XV MR &R
5 LADLYE, HITHICHEE L T\ o Tk
L oAz O T HRET 5,

4. WFFERSE

1) k¥ =27 K~V HWM Z i L TR i Re
el ETEFEME A ERL, TS
WCEIRAS (ARF) ZERL, ZhzH
WSS e A LT, ¥ A7 1%
M HEFEOEFR#HE TH D, EBROFEE,
EH BRI A ) T o o ZALERICHE
Z LT, HEBEEFERBOBER IR,
) e E R OB NMEEZRT ZENT
T, B, AEIZERY —27 v a v
THAEMLEEZE L,

2) MG O RF U R B I B 72 AR o



PO 2 MR L LTERIRLTBY, 55
7L —ALBFRYIE LTESLL CRET D
PR DG BB & OFAPEI T, £ 2T,
TR FENEZ D, VT xS FEICE
AR L, #EEAESAERBIY 7 0% 7Tk
(EAL, ZORER EE2BF L, 0Ok
W, KeBFdpi s ik e 4 A7 & LiziGh
IZBWT S, BERRIC X 2R A B2
RTE, METHEORYMEEZRTZENTE
oo 728, ZORBITEERLEDOERE E%
BELTWA,

NHEB ST FALNG L L THENRSE 2L
THIE, HEEIEZEOF L LTEREEIND
DOTIEL, HLETYH, THFEFRHEVBKT
ERMR TEEEY ] ELTRBEEIND, =
WITHEHFBHMREO X 24V NETIVES Z
%o —H, SIROBFEFREBITBNTY XL~
OHUR S IFIA< EINTWVWD, 2T,
U AXL~DERE, Bl s, HHik%
Az (84y) EEoERe LTHEELE,
HFHigERLE LI aid s, BEn- 5
BEEOEHiX 2RI LI oEiE L %
EFRL, b, HESEREZMHEE LTE
BT DK FIEITHAAND Z & THEER
KSR D) A S LT,

DRAREDO AT 4 —RGR L L TH*IE K
Db, TEOEOERZ (B ORIT
EHIRTHRETHDLN, FHOMEENERSRIT
BOOMMERE LTHIRTE 5, ZOHEA,
T aEZBOICELSE L0, HEHE (F)
DFARRFENC LD E TANKEVD, %
WCF R PR POEEETIIZIDE D
TR EEEN N TE T, FAICEbE O
DI EMEELW, OFD, WA LRKEEET
Hb, T, Fovo—h FOEEFITH
KFEAE R > TWARNWOT, BRAIED Ao
T 4 — DR PR RE LV, 2D X DI,
HTAN) — 208X 2 +SIZERTET, £
72, e LTCHEZBNEZETA MY — A0,
TIH LT, MR E RO b R
Db, ZOLIRBENLT R y—L
AN EDEHERNIEEN Z %2R L, THa5mh
EENDVESMAFE L Gall,

5) HBEIR 8 & %I L2 7 v —
WZEoT, HooEEay ha—n0, i
A DRENITHR X ITTIEID D0 MHEIC
EAemR o, MBICLD HEEREDOE=
YT NTY, M 5 OHEr A1k
DRI, LvEgethEEos 277
ay, KOS 2T 7 a w21
I EMAEREE Ir o T, FT, EEAMER
EICBH LTI, Bg, BEGEEICL A EFRE
fifi > 7= BEHUEBR 22 &K A L TR D O F (2 x)
T 5 RS 2 R EBRICBIT 572 EOER G

177257z, B =L LTI+ %RITH
S72A%, 1) —2) TR L 7o B F R iERh £
My, FIUTEED < FREEN & OIS A L
WIETIZIEE L R o Tz,

5. ERRERLE
(RFFEAREEE . WFSE 003 M ONHLEERFZE 3 1
=Y

CMERsRm ) it 1)

S. Shimizu, M. Suzuki, N. Minematsu, and
K. Hirose, “An experimental study on
dynamic features of speech structure,”
Journal of Research Institute of Signal
Processing, vol.16, no.4, pp.319-322
(2012-7)

(aRE] Gt 12 1#4)

1 BER, ZEM, ElHT—, 4 RE,
P, “EEoar bhe—LEZEHME LR
SST ZN—FIB M LT- R OEFREEDE
8”7, BAFELHFERE 24 BLHESFEE
A, P1-032, p. 109 (2013-3)

2 RIGFEST, Z{EH, AW E, Donna
Erickson, “VWIEEL&%Z - EHikZ o H Bl
&2z Wi EN R R K D HEE
WG Fnvw 20EF o ELHRH , &
I HEE TR T RS E R, SP2012-94,
pp. 113-118 (2012-12)

3 M. Suzuki, G. Kurata, M. Nishimura, N.
Minematsu, “Discriminative reranking for
LVCSR leveraging invariant structure,”
Proc. INTERSPEECH (2012-9)

4 JBIGVEEE, Z=RMEW, JAWEE, =V Y
Voo B, IRIEAR A W EEiIE O B 8l
&2 2 WIS R R L D HEE
BT AOET AL, BATEZSRK
RIS 0-Q-ad, pp. 519-522 (2012-9)

bEnARHEZ, AHEA, VERRES, ZAME,
NS, S OBENRG E AT KEE
EEERMOMINY %7 AR
B e KRG T Gm SC S, 2-1-4, pp. 63-66
(2012-9)

6 EMER, “ZEiFo TR MIEAS 2 ~
L AYHEICEED D — ANDORFRE NS 2
HZE~", % 56 [ARV/NEREHREES
WS ERE 2 (2012-8)

7 S. Shimizu, M. Suzuki, N. Minematsu, and
K. Hirose, “An experimental study on



dynamic features of speech struc-—
ture,” Proc. RISP International Workshop
on Nonlinear Circuits, Communication and
Signal Processing (NCSP), pp.166-169
(2012-3)

8 ZMMEH, “HFOEERILEEN: LM
Ko ~SEIEOMPLBRZDLON?
~7  BEHETETEREEEBER T +—
F AN TEFEOEHRME] (2011-11)

9 #pER -, R, ZRMER, mU—, T
FEFK, AR, PR MEREEE MF) O
KT D A R A D e
OHBHETE EFDOHK” , HAETFSEE
PSS, 101 (2011-10)

10 {EAKIE SR, $AHE 2, ZeRME B, TAWTE &,
“EHEOREN R OB R EICBE T 5 3
BB, AAREEPRITRGGR R,
1-10-2, pp.3-6 (2011-9)

11 $aAHEZ, B RN, PAATHES, ZefnfE 1,
“E A OMIEN RS 2 O I T A
BT, HAREBP KRR CE,
1-10-14, pp.41-44 (2011-9)

12 M. Suzuki, G. Kurata, M. Nishimura, N.
“Continuous

Minematsu, digits recogni-—
tion leveraging invariant struc—
ture,” Proc. INTERSPEECH, pp. 993-996

(2011-8)
(FE) Gt 1)

N. Minematsu, “A modulation—demodulation
model for speech communication and its
emergence, = In The Evolution of Language,
edited by T. C. Scott-Phillips, M. Tamariz,
E. A. Cartmill, and J. R. Hurford,
pp. 234-241, World Scientific (2012-3)

(PE &R EEAE)
Ok Gt 0 1)

LW
FE
HEFIZ -
TEEH -
o
HFEFH B .
ERNS DR

ORI Gt 0 1)

P2y
S L

MR
TESE -
H5
BASHEH B
ERs 5] -

(Z DAl
R— b= U

6. WFITALAR

(D) WFgefzs

Zfs {E87 (MINEMATSU NOBUAKI)
WK « KPP T miise kel - Bz
W78 5« 90273333

(2) Wrge sz

(3) HHEAFIEE

REASZ—RE (KUMAGAYA SHINICHIRO)
RN e e X e
WF7e& %5« 00574659

AfE il



