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Horizontal 3D sound field recording
using planarly distributed microphones
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A study of higher-order Ambisonics encoding
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Control of a sound image to the upward direction using band-boost filters and
horizontally located loudspeakers
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Effects on vibration characteristics of loaded equipment due to hom shape
of audio insulator
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Acoustic Object Canceller using Blind Compensation
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Speech enhancement with small RNN
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Simultaneous realization of denoising, dereverberation, and source
separation, using DNN-supported mask-based convolutional beamforming
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Fig. 1: Results of speech enhancement.
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Independent positive semidefinite tensor analysis using tridiagonal
frequency-covariance matrix for blind source separation
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Fig.1: SDR improvement of ILRMA, block-IPSDTA and tridiagonal-IPSDTA.
P is number of blocks for 2049=2049 covariance matrix.
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Fast multichannel nonnegative matrix factorization with prior distribution of
joint-diagonalization matrix for blind source separation
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Fig.1: Average SDR improvements of each method.
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Blind multiple directional source separation in diffuse noise environments based on
rank-constrained spatial covariance matrix estimation
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Fig. 1 SDR behaviors of each method.
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Performance improvements for independent low-rank matrix analysis by
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Deep speech extraction with time-varying spatial filtering
guided by desired direction attractor
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Table 1: Speech extraction results.

MWEF Loss func. | SDR [dB] SIR [dB] PESQ
PIT w/ Oracle Permutation | time-invariant MSA 522 9.31 1.43
Neural Spatial Filter time-invariant MSA 5.89 9.66 1.52
Prop. time-varying | Joint training 7.74 13.92 1.90
; o
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Lk . - i e
5 3| Spatial |
Feature -t : m :
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Desired = S Ldean sig. ¥y :
Direction B e
Direction Attractor Net Spatial Filtering | == Tome prames

Fig.1: Overview of proposed architecture. Thick arrow represents backpropagation
and DNN is jointly trained to maximize speech quality after time-varying spatial filtering.
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Linear blind source separation using time-frequency mask obtained by
harmeonic/percussive source separation
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Fig. 1: Block diagram of proposed method, where zj; and z > are parameters
that corresponds to harmonic and percussive components, respectively.
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Deep permutation solver based on local time-frequency structure
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Fig.1 Pemmutation problem in FDICA.
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Time Domain Audio Source Separation Based on Deep Neural Networks
with Discrete Wavelet Transforms Using Lifting Scheme
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Fig. 1:DNN architecture of multiresolution deep layered analysis. “Haar Trans. Layer”
and “Inv. Haar Trans. Layer” are Haar and inverse Haar transform layers,
respectively. Gray region inside Haar Trans. Layer comresponds to lifting scheme.
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Automatic selection of frequency-wise demixing matrix update rule

based on microphone-wise or sourcewise coordinate descent
for independent deeply learmmed matrix analysis

OHBER BRAX(FEX), AHXH(FIIBE), REF(EX),
miah, SERRZE (T2
SILREFETIISH (IDLMA) (F754 > FEZERETIVEE L

DNN [k S ERETIVEREHASOE-ERAMTETHS.
@IDLMA Tl =120k E BN bVE) RUERE (77
FLVE) OEERTAICR I HBHTIIOEIEARRSh TS,
¢ FETIE SAESORERBI—ESNT, ThoDhh HBEEE
WA EERBRUEARGE CBEMERT SFEERET 5.
¢ ERESERAVE-ERAEERICL Y, SRERUVERMEISEYE
EIAFRE>TWH I EEREEL, BT SEMEOBIBRI-L
Y SHEREDSE S A L&Y

@ MNMF:
= 12 —  — mul I NMF
g s ILRMA: _ _
g 7 independent low-rank matrix analysis
2 2‘ | DNN+WF: )
2 .l | single channel DNN with VWiener fitering
£ 3 | FSCM+DNN:
~ 2 full-rank spatial covariance model with
‘é it | DNN source model
0! ] )
MNMF ILRMA DNN FSCM R Proposed  Row IDLMA:
+WF +|§CNN DLMA method IDLMA wih row-wise update of demixing
m
Fig.1 Awverage SDR improvements for 25 bass/vocal/drums songs.
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3-2-2 ~ 3-2-5

$£3H 3H18H (K) HFE2%85 (115)
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Current situation of hearing loops and assistive listening devices
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Subjective noise annoyance on some circumference and intraindividual
variation: Evaluation by experience sampling method
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Fig. 1 User interfaces
of our applications to
input and share real-
world environmental

noise conditions.

1) Map view 3) Shared info. view 2} Input view
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Basic study on auditory inf ion for

and disaster based on regional cooperation.
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Fig.1 Example of an experiment and roundtable meeting with Atsugi city.
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A study on vowel phonological control method for nommalization
of dysarthric speech.
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(3) Original speaker's hv-space (b) Standardized hv-space (6) Targer speaker’s hy-space

Fig.1: Application example of vowel phonological control method
using a nomalized articulatory space.
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3-2-6 ~ 3-3-3
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Basic study on visualization of environmental sound
using augmented reality to support hearing impaired persons
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Table 1 Sound type and graph of FFT and spectrogram

R HiEHE

e
st | | ,‘M

- :=
AT b T L 1—!' ,}
-1

BT 7T L

RFD . oo * =T O

(MEFPELEF) | A wd—Fe-Fil | FTommEey i S

3-3-2
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Influence of Aging on Auditory Lateralization Ability
by Changing Signal Onset
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BEEELLEBLTESEOTHEA 1y MESOBMMETT 52 &%
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L TEEORIEN AT E{T o=,
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Fig. 1 Ratio of ‘Same’ answers of

D ms
Fig. 2 Ratio of ‘Same’ answers of
younger participants (1 kHz)

elderly participants (1 kHz)
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Band-divided notch-peak model for head-related transfer function: Relation between
band width and accuracy of sound image localization in the median plane
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Fig. 1 Responses to (a) measured HRTFs and (b) - (d) modeled HRTFs.
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Effects of carrier phrase on intelligibility of multiple speech signals
simultanecusly radiated from a single loudspeaker:
Pre-listening of target talkers' individualities
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Carrier 1 Carrier 2 1s Target
o e
Talker 1 [Word 1][Word 2] [Words|
Talker 2 [word 3| word 4] [word 6] i

Fig.1: Temporal pattern of stimulus (example: 4 words length camier phrase).
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Fig.2: Intelligibility scores of words spoken by two different female talkers
for each carrier phrase/sound condition (O: Talker 1, @: Talker 2).
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EhELEL, ROTEREEAFNE HH) THY, EHREEAHNE HL
DFEHNBLEGEof HK & HLR HK & H-H TG ERE
AERHNTz. LishtoT, SRR AASREEEOS S TR AL TH
EIEOMhY IEREEANERIEEAL D C LETELLY
=100 [

£ M x

E» 80 :-—H:.:.i—.:.—Q °

g 60

E 40 } ——H-K Fig. 1 Relation between
2 20t —e—H-L azimuth angle and word
2 ——HH neligibility

0 . " L .
0 6 2 18 =24 90 Ave.
Azimuth angle of two loudspeakers (deg.)

3-4-1

3-4-1 BEXNEVATLOTHD
B—U T ALY DALY T
Evaluation of tum-taking timing for spoken dialog systems.
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Grouping Characteristics in Moire Representation Using Odd and Even
Harmmonics of Speech
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Fig.1: Degree of grouping for decom-
posed speech in stereophonic listening.
(Voices #:Female 1, A:Female 2,
% :Male 1, H:Male 2)

Fig.2: Border line of
segregation and grouping

3-4-2

3-4-2 TR EE D= D EFE X 58
ARy ORAFE LT
Development and evaluation of conversation robot for active listening.
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Fig.1: System architecture
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A job interview dialogue by the autonomous android ERICA
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HEIEEUH

3-4-4

3-4-4 EERE RN IR T X ANER
BRICEIKEENSBTEADRHER

Op#t #, Sashi Novitasari, AlsE R, HIH Eth
AZXR fififr, BB TE{=, Sakriani Sakti (R X

@ FENLERS BRI DA 2P Y A LRIIZEHET RS
BERR AT L

@A) AR IWEREDE: XehEAL L TERT AT TILELEN
(teacher) & LiUERAED=HIZEES A > FEETEREITS
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& A0 AR VBHERR . BEEZEOEAERTEAS, FEEER
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RY bOTSL) BT AL MEEETFR

Fig.1: Incremental Simultaneous Speech-to-speech Translation System

3-5-1 ICTEFRALE-EBAFILOAHENE
~iPad Z ALV -HHE TOREFE-

Possibility of sound education skills using ICT : Practice activities in

kindergarten using iPad

O/MATESR (FEMIEARS) AZD2122%%E BARHAT—FIFasr—3v)

SEEOTFOIHAICICTIC kS TTFo4LEE) #Mx52 L
T, Hi-LEEEBNEFTh D ATREENH oM BRI ERBNT 5.

*HRTE iPad EOF T T, FBIEX S 4—Tx—R [HE
Al ERFELI,

S HICRAGWEE. hALICRUTHEREMAETIR#MET 62 &I
FU, A AT HEEIHITEHIENTES,
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Fig Sound editing using Otonendo
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3-9-2

3-5-2 ZOBAFURALI-APEDZTOREZIHTS
BEEEA FF I BT D 3-

What is this sound in dB?
We tried to determine student’'s comprehension of sound levels Part3.

OLHFFE, FmORE (@BEIIHAS
<HoElL>
FRTIE, KPEDBTORZEILZDEMDTIAN
LB IcH T 2 BREARZEAL LT, BIELLE
ODREEXFv—F - Fy bEAVTEROESEZ RIS
THhtz. SERIETEE T4 RENRE LTERELL

PP dB
ORBoE<T e 9 L) v
BcremE ¢ é’ Tt AE N e
EndiasT -t 7 s
RELTRATS o 05 AL WL "I':

=R e o=

(b) Sticker of sound types

] Dr—nEMd

. ST

L s
i ——npates
(a) Sheet of sound level chart

Fig. Detail of the sound level chart kit. (a) sheet and (b) stickers of sound types (18 types).
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3-5-4 A
RERMTIESE S EHM
Educational tool in acoustics of speech production
made of household commodities
*REAEE. EHBHE. ERELHN. EERSA, SHEER
(FUIEHSE)

23 D FEEH S & O THRIC L - T EMADZ BIEEA
A MCHRIA ATREAT S PO A AR D (Fig. 1) flisnEHd
OHEEITIERSDINV R FU100 Mg v 7R ETAFRRER 7 LT
A MVTESHI NIHEHORSy &, A Fa—Z8 ) o7 OHP &
— F& U —F& LTI - ATH#OES Tl Sh T s,

A EmEaE SRRl R EERESEREE E
R T

: Illlii ,

Fig. 1: Artificial vocal cords created

gETihwhaEshiEdH mbholb i
afinBP I nTRESOEE LAY
Fig. 2: Questionnaire results
et A28 NI LUK AN HGUTA <~ R LI L Z 5 1
R15-200BETHA TONZAPFLHT I LR TEL A~
v MEIZER LT v — FORRNS, BNE2RN T ORI
FR A=t 5 Z L SHER T & 7=(Fig. 2).

3-5-3
3-5-3 BEEBEO-OOHSHEETELRAN

—<ay
Simple audiovisual demonstration for engineers engaged in noise control
O Em|#588 (AX-EI)

FHRITHTHESORMREERSIHT, BITLHTEVAML—23
DETS & HEHTELTIEIORRNS [COEEOKESOELH
CATL B0 BEDRA AT ENDEELHH. T, FREGLE
OIRBETEVNRY, FRESHOESESEICRITT, EROTEISEHEY
HIELELL. FOR®, COLITHEORIE, NI HER
FHhLEEEATELTEITEDAL IITLHENTTLS,

SE BEOMEEETAEREICATT, hUERIEORIMER
ERETIROERE FESEEROHKERE CRET IEED
IR (Fig1) ([2OWTHTo-MSERIET TR ERENT 5.

PB=24GW

LR

Type E: PVC+UF+SI

70—

Type A(inPS) |

wof— L | | | 1 1]
40| -

|

) I

v 125 250 SO0 1k K 4k Bk

Sound pressure level [dB]

Frequency [Hz] y,

Fig.1: Example of simple audiovisual demonstrations for reduction effect
against drainage noise in residential buildings.
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3-5-5 HERIROREICK ZRK[EERT D
BREDRME
Making a model that reproduces the intake caused
by negative pressure of diaphragm
YHEEETE, FLE (KIRTX)

S EERERURFEORY MREICRT T, SARETITHONTED
NFETOEFREOHANERORR EHERS B, Rl 2R EE
YALHHEER DFEE T o1, IZEMPFIRAREL & (X, FREMEDE ST
DEANDENEFIRLAEETHY . REIDEDHFEIDEN L Y/
L EAHEIFEL. TORETIHEDER LI Y AL EFR/AIH
BHEMOKE ELOHHEA LTS (Fig 1), FEEMFIREET
(&, EROEFERI-BEABHTE, TOFEATHI<H=5T4A
EfhBART S LIS LT Sk, ChFETICEYESh-iRE%E
fAAEhETHRE, HERROIMEALENTI,

Fig.1 Negative pressure lung respiration model
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(120)  %83H 3H18H (k) H6R% 3-6-1 ~ 3-6-4
3-6-1 3-6-2
3-6-1 VFEAMEBORICET5 3-6-2 BRICEAEMNHIEHEZBIEL
HEEEEL TR L UTERBE—4 IR EHE O RETHEMEE RS D ERELIS D
O BB D 5T ERCRHY HIRE

Evaluation of relationship between structural characterization, speed of
sound and acoustic impedance of diffuse liver diseases

YRR (THEK-RREE), P —05(Singapore Eye Research Institute),
SMMES], ILOE(FHK-CFME)

& [HEfEEEED St Shi-FFROERN G S USRI L, 8
EEREEREAVTHEL, eGSR Y E—F U ABLUE
EEFHE L=

& BREOBUEED SR L-REES o8 o A0SR D
WTEERMEZET 2 FELREL, FEEHLGHSTATIhO
EEEFMLE  (Fig. 1(aHc).

& EEFIZH L THHMHEOIBCTIEER, Y E—F UANE <, it
HOTEIRENL VB MERER L. £z FHRHEETIIITRE
EOTEAMEN EAFERE N (Fig. 1(d), ().
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~
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coustic impedance [x 10%kg/m? - s]
5o
G io
——

1.7 1500
1 < “hormal fibrosis normal fibrosis

Fig.1: L Original histological image (a), extracted fiber structure image (b) and
extracted parenchyma image (c). Right, average value and standard deviation of

acoustic impedance (d) and speed of sound (e).
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3-6-3 T7UbLRBRRERAV-BIIREHEMERD
BIREHAICB 9 SRR ES

Basic study in ultrasonic elasticity measurement of arterial wall
using a phantom experimental system

FROULEE, F AT RN xE £H EELER

IR LAEDRRIR R D=6, FAITIIREDEIEEDOBET R
EEMFELTE . LML, EFRNIIEEITFHTHLH, BER
SHRIDFEREREE RN D 5, AIE T, 77  FAFERITE LT,
L—H—EHAlIC & AEQHRIZ &Y | BERAEORHEERIEL 1=,
FHANERZ Table 1 (CFEEHDH, HEEELS UROIS#EET, L
—H—EHRIEBERAIT L. —A BERERICHELT, 4
FEEELYRDEEELFESE L YROIFERI—BLY
Motz COFREE LT, fHEE M5 v F U TAIC L DESELDE
RS LB REHOOHICR G LR EANTNS Z AR bh
Bo

Table1 : Elastic modulus calculated from wall thickness change and
elastic modulus calculated from change in outer radius.

by laser by ultrasonic
measurement measurement
elastic modulus anterior | posterior

calculated from wall — wall wall

thickness change [kPa] 367 397
| elastcmodulus | '

calculated from change 352 352

in outer radius [kPa]

A study on the difference between reflection characteristics of the surface
structure and scattering characteristics of the point structure for depiction of
surface structure for human thoracic vertebral by ultrasound

AHEAIRE, % BT RITE AKERF AWAEE &34 & @A

& RGN TEEOERSFEIH LYY SV SRENDD. D
e LTHLShAIBERSIFERIC & > Td, RO TIETOME
EEBICFHETELL. COREEEERT 5120, BERT0—JOEHET
THRONLFFT—2 ERAV-HIAHRREEFBIEL TS,

& HHEEHE LT, BERSERERVT HREOL S UHEUN D)L,
BO&SHEEREHNT 2 ) U SOZEESEHRIL, BEUHEE RaHHHE
OERIZOVTHET Lz BELEOIINE S BRE e F L LT

& HESSE L REHEE I EERR T LIRIEI SRL RS S AR T E
EAEEURIBOBRA D 5RO HEAE L RAHER Fig. 11277, #ELE
OFHANES EEEEE —R 2 T LB L b oi=f-8, BRI DLVT & BITHEEt
MRETHS SHIE HEUIHEE RAHHEOEOERIA L oitatiiE s
HLTL

12 12
é 1 1
= o8 08
=]
= 08 08
-
_§'0.d — = ideal property of scattering 04
L oe == measured value oz ==~ measured value 1
g — approximate curve of measured approximate curve of measured

%6 a5 10 & 0 5 10 15 & 0 45 40 & 0 & 10 15 2
angle [deg] angle [deg]
Fig. 1:Measurement results.
((a) scattering property, (b) reflection property)

3-6-4 HBEOEEEEELEZEATILFLAI—F
FILIZ R BRF ML/ S5 A—4HEE DR ET

Effect of ultrasonic beam width for evaluation of parameters of liver fibrosis
based on multi-Rayleigh model with two components

¥ iR, FEMZ, HR5hZ (HIX)

BEREGERV-IHEERITE £ B0 L, S5EMHTEaS
DRE FEGDRIBEESTETILTHATILF LA Y—ETIIZ
B L S A—REEFRFREL TS, £THETIL
DEEEOFEEERTSIC, T—A Y FORBEETFILSA—4
HEREOBERERILE LAL, BEEG T RAENSELS
[H=Ta—ESEFIAT 5128, HREEEER LB RETHS.
FRETIE P EEOHEFER L-ERERAVT, HERLIcS
ABEEEBI LI BEFETIL (Fig.1(a) H5151-B-modeEitg
% FigA(b) ITRY. 1=, B T— FEHROIRIBEZREAMIZFY
LI=4ER%Fig. 1(0) =Y. Ff- SHERCSHIBRLOEERRE
Fig. 1(d) I7Y. {EiRISE L SIRIBHOER (E%EL RERGD
FHEOHR) [CELTTO—IRBEDEEA G oMY, Bt
EEES DS L SN E (FHESh 5 2 Ehthh .

© et e 8
Ty

--------

Fig. 1. (a) Model. (b) B-mode images. (c) Average of amplitude in axial direction.
(d) Estimated results. Fiber widths are 0.6 mm,
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3-6-5 ~ 3-6-8 $653H 3A18H (k) $H6R15 (121)

3-6-5 3-6-6
3-6-5 RISHBORARMEBEBTIE TS 3-6-6 DERIFRESRBD =D
BERE - RS O RE I 2 R ihs Y BB DHETEICBE Y S8R5
Evaluation of relation of acoustic and histopathological properties Investigation on estimation of 2D point spread function for enhancement of
on backscatter coefficient analysis of skin tissue intracardiac blood flow signals
OXFEEA(FIHX-Iehes), SHES] (FHK-CFME), OmEffth, &M 7 BENIZZ(ELX)

B (FRA-RE), IWAE (FHAX-CFME)
& EE- ) L/ NFE (LE) SEOSRARELRI ST E SAAEmEN S
D& S EBEERTMNDOWT, BABEURMZEERE L CEHEL -

& DERIGED S DBERESICEFNATFET I —pSEIET
BT=0IZ, BHAHT L2 EBRALT-
& BAHAART 1 LE L LT, EHFEAN L DRAEESH 5ERELR

& EHBOWHMELR 15MH2), B41 © E—4 25595 BOMHy), PR s g e
SO (SRR vt PS5 SEAERER. G50, B33, BiCas) & & Fig @60 10 HTE L= 2 RITAIA ML 55020
TATANUEL, RBBROBEARY (X - BRRELHEEL HMRAS MBS 3. Fig 1@DEMEEETADSIEES

& BSCRYILIS—EZLY, BSC;. BSCyi WS VE—FVR [BAHAMAERE Fig. 2 (IBNT 5. 74 LAROBEHE (Fig, 2
En=RR5To—") TEMES ML S I L7 BHSE) TIE, 74 LAHT (BISE) (SHAEERERI= 55/ 1

* %Eﬁlm@%?f’mt‘%ﬁt%L@ﬁ{ X = ﬂiﬁfﬁﬁﬁ% xﬂ‘]ﬁfﬁ\ﬁfmﬁéhflﬂ%‘: L‘ﬁ%‘f%é

(Fig. 1) 12BLT, EAHELEOEEREIEEA VE—HVRE

(a)

S USRS ORI HEAER L 15 BB AL £
* BEREQENES 2/ ) EHROFEORESEAL TN S LER i N
bh., ERISHLTLE BMIKEEELBESND. ;|
Hraa e . 6 Fa OSL R 0TI . ‘2-,.n|1_n-nviz . ) La!eralmr;?onlmm] g 1“";
j: - ) “a Z ';" & ‘a‘n O - ., ig g § =
& ncomal |7 - 23 -10 §
‘s&- . (1] 2] ‘L[s' 2] ¥ =3 “ s a §' -§
T e ol = S0, ] = Size, L) 3 20
s T = . = g e & -10 o 10 )
a i & é = A Lateral spatial freq. [rad./mm] Lateral direction [mm] lateral direction (mm]
: fal =, ° Fig.1:(a) Estimated PSF (point  Fig. 2: Intracardiac blood flow
! ] jaltt  reascpeos spread function). (b) Frequency ~ B-mode images obtained without
" Concentraion, [dimn’] [ — Concertiton, jdmimnl) spectrum of spatial responsein  (left) and with (right) convolution of
Fig.1: Redationship of estimated scatterer size and acoustic concentration among 3 features. Fig. 1(a). received echoes and PSF,
3-6-7 3-6-8
367  DEFHOMINEE RO 36-8 BEREADEE A -HUINEERTEICLD
FRE — LA E R DFURSERS &R O BRI BA B iRA
Dependence of ultrasonic transmitted beam condition Improvement in measurement of contraction response of heart wall
for measurement of myocardial minute velocity by velocity estimation using ultrasound phase difference
FERER, & B RxE &4 FELER YoNRE, HAE, RIITE, $HE LX)
& SR THUIVEERNZE § DIDEOBIRO=0IZIE, FErI<H Z2mHa * (B8] EAZELE L DDEEICHE T, MUIMNEEZERARICHEE
LEOREELBERGHISROONE. LL, ChoOHAREER, THIETO, DRIUEGESHRIOESFRELICT 58 ETS.
FEROE—LaAEEMS GREE—LIE TL—LL—F) [Z8fs & [[E] {EEOE— AR TOMBELAVV-RVNEEETEL &
. FL—FAODOBERIZHS. TE LU E S tRID - DI ZZEMTZiToTULV =, BRETIE 2
& DR INEEETRI SRl E—LEESEMORETBIEL, £1TH FERICH T AHREE AV -SRELIC LY, ZMTESEREL L
R[] TR - THEERIC & ARUINEREHRIDFSE £ 2101 IEVERRRGHY R HEE 21T 5 CEATES.
FHEL=. LhL, HARECBRELTHITHY, MELNSLE & [[FR - EF] 20 ARESOLEPREICELITSH, EELLRER

FRSNAFHIELH-BLTE, 20% EOFHARENEHShTL
FSEVWSIEENE - FRETIL AFEONEZ L USHEE
DFERER] L A=

& DEROMYINEREERZEHR AT L TRE L1KIERERRIC T, G
EAELEFEINAEEEG - TERET o= BEGHIZLS
FEEEFRE, L—Y K TSRS TR CEHRl SRR L H
BL, BERCLIRESERMCIHELT-

¢ HEE—LOPILERSEERVTRINT A2 L TRAEE RS v
FHEOBIHEEL AL L= 512, L—HFICTHIL-EE R E
ML, L—YEHRRREERR: & BT & SFE R OLHETh A
EL, FHARSEZE 5% BICERS A EICHBILE

¢ 5T, FEBRIFRZRAV TRELHMEEFOREEHA5.

[1]1 N. Furusawa ef al., JIAP, 58 (SG), SGGA08-1-SGGA08-6, 2019.

(2 BIUIEREEREOMERE Fig. 1 ITRT. MEDRIIIRLH4
Riliotz. EAEAELCHUMEH BT, EEATIERECE

[ZRg HRINEEE TR T SI-OHEERENMET 5. —4 12
REIEMFHIZTOTISER G NEEREAS 5 h 5120, )
EEFEL HEETE, IELETAOSRELICEREEA 0N D,

R

conventional method
(with spatially
averaged)

ECG

=
[~

T_\ RVi{extension)

T the standard deviation
of velocity

in averaging window

velocity [mm/s]

— proposed method
[l LV(contraction) | (without spatially
40 20 0 20 40 60 80 100 120 averaged)
time from R wave [msl]
Fig.1:Velocity estimation on heart wall results.

AXEE2R2 02 0FEEMRRERS



(122) $%3H 3H18H (K) HF6REHBE~FIR5 3-6-9 ~ 3-11-3
3-6-9 3-11-1
3-6-9 HBERZAUV-IFMERESEFMIZHT 3-11-1 DFAF)oDEDBAEERELT-
HEEMDZEMEIZRE T ST ZLIRE R FE
Evaluation of stability in measur:;ng ::d"ed bloed cell aggregation using Vibration analysis of a bowed string involving a tremble of a violin bow

KEBAT, AKERA F AT FTEELEX),
AN B ATE REFEHRX), £# BELEX)

(%% - B8] FRmEkEIEA LM S T MR EFRMBRES &L,
BRIz SMFROET VRERE TR YT {, MESCSIRMEDEE
ELTERSI TS, BEREALV-IHRIE, DE SR MERE
BEOAEEOELFEIEL, ChETIZMHHE S FMERESRE & O/
IZIEOHEEN B S Z &ALz FHIORENEBRT 518, R—
EMI AR & L OB CEGE L - B0 Z i~ .

[(FHEMEERAZE 1 BOFEFHRENRE LT, PDE;RE 40 MHz

(E& 38 um) OBEREAL, 3sERT6 7L—LR0EELT-E
%, JEERMES & ERMAEF (BRM 72 s~87 s) [ZHBL\TEFAERSETD
fTo1-. {oNzRF ESHIoBREM-T, EHEL-T7 L—LRKODHE
BIZEIR~T=.

[#ER] @G LI-EHDS T, BEHK B T— FEIGOIEE RS LED
(F7: <, BEMESOEHAITILRIFRERSnEho1=. 18881, JEERMEF,
ERMEFOL g h 4 FHRIENIC & > THERA R of=. JEBRMES LM EH
IZAHH1=0, HEBEIHE GHLFREINA, JEERMEF & ERMES
TBIL S T-EROELEA ST

[(#2=] ERmss LS <G nah o BBl E LT, SHARSRIERE
CHERIO—THEOLTIEThEER D S SOITEHAILER
MOREE AT 5.

3-11-2

N2 @ BEOYL T EOME
Measurement of Young's modulus of bow hair used in bowed instruments
ORBRE(REIX)

@7 AF) LR EDEREEROBRTIE, EREFECSBLANA
BEGRARERTHY, BEOENETENT ZEAREIZHI->TIR
HIEETHS.

S FEL ThETISSOERIEET HFHRER. S ORI TR
ISHHTHAZ L, FERUERUVSOIERE EROBRICOLTHRS
Lf=hY ChoORHEERTIE, SEOFHECOLTEEFL (HER
LTLViEh o7z,

*SEE TrAF) SRETERESNSHSEDS FRABRETL, RE
HEOBRTHICEMRL HDH EBhbh 5, SEDHERERUFHE—&
UHSEDAE, L WRERFEOERFICOLTHET S

T
g ¢ Temp:19C i
Bow hair A (36%) , -: :c
5 -.:c“"A (47%)
£ - g
] w2 FEovh
L _;"‘.,_-- cc:m:;
2 !E : -
1//;/
R T S S 1
Fig.1: Optical microscopic
image of cross section of bow AL o)
hair. Fig.2 : Humidity dependence of
relationship between load and elongation
of Bow hair Aand C

OftBiE & (hA-£T)
¢ EoICkYiRESN:, FHMEREHAET D ERURMORMTTF A
1=, BREFKICLSB(Fig. 1)DIRISOMTETILEBAL, #5%
1RENS & B DIRBISHSEL) SER S WA FA(Fig. 2) 2H8ET 5,
* TORTFAICEY, BORBFHENERLRBIC5Z 58, LU
TrAF) SFEEENRRT HIRRE  [SH RS (RA D)) REORE
A ARERT B,

el

Fig. 1 : Violin bow.

Frictional force
1, + Frictional force

£, + Frictional force

A -
iy
L

~ iy ~
A

Bow : FEM " String : Theoretical

Vs~V modal analysis
v, : Bow speed - P £
at the hand __ ==

———|  —
v, : Bow speed at the string v, : Vibrational velocity at the bow

S+ Bow force
Fig. 2 : Coupled vibration of violin bow and bowed string.

3-11-3 ZHERIT—T4ILLIL IR YRERL
=L))o 7 aA—RT499 % 5—FH
o H—

Cellular polymer film electret sensors for electric acoustic guikars
OREFRF, REE NI BREE, L, HARRR(TTN)
ANtiEh, ABRERH—ER(7H)
¢ EHMICRAEhSZEAER ) T—— a0 FREBIZLYIL

9 kL k& LS —EHROIRIHRH HREZ M L 1=,

S Y RLIZHEENEEZ THAShEESN S, SHEILY FLY b
(%100 Hz~10 kHz DIEHEI “ht- Y EHROIRS Z@H L. =5I2E
EORENERORIHELMGT 5 EERE LT,

S CDESIT, BHEILY b Ly MIBEITE S & URREEHEAE
hBFETTEL BAE T 4 ILLDZICEFENDBHTEL AL
8., ¥4 —EHRICEREEE L TLEROR~OFEE 5/ RIS
BT ENHES,

electrode

Fig. | Schematic diagram of the cross-section
view ofthe cellular polymer film electret
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3-11-4 ~ 3-P-1 $£3H 3HB18H (K) HF1 4B ~KRKRI—218 (123)
3-11-4 3-11-5
3-11-5 TIIL—FDBEAEFHEDEIZED

3-11-4 F—RIOEERICHETEERRICET 585

On the characteristic configuration of the vocal tract observed during the act of oboe
OHEARE BPER (MK

Benade(1985)13, BEIFOERREDETIELT, ERODAAIIE-HY
AERBOFBANAVE-HY AN B ICHEGSNRET, U-FCE
EAFNIDSEERUEL, #6-T. RESOFERKPERRFEERL
MCTBIER, KBOEEFERTILTEETHS, FAHARTE. 700
EHA-RIZE 1 REWEBRBLLT A7V - FREEROERHOE
24K %E MRI(magnetic resonance imaging) RT3 RTAMICERILE, 2
OFER. TRICRT LI, BEOAOTHS FEGEICHLTENHTHIE
G EERRRESN, COTEERR (B0 HP) IZBRGM HERRRE (F
D SG) FNKE, HREEREE AN CIIDECIIICE LT, EEMICEE
EOFEEMEEEG-TVRIEN DDk, E5IC, FEOR 21— LT —5ER
HrEtgBIRE A (FDTD R ZRLT. - MR fi@hoEEzE Rk E
DANAVE—HYAERE UL, Z04R . TIEEREIA DI E—H2V2A0
E-DRESHFE T, EZE-DEREATIEN Ok,

3-11-6 IEEEERAL:
RI\DOETES & O

Reproduction of shakuhachi
by additive manufacturing and tone evaluation.

YEA A, SR Bl (PIERSY), AKE BT (IFRR)

SHERD—HMTHIR/NGE, MEEBLTESATLEZ EAB,

—ERIE - HELTLES L2 RULHKROETT 5 & (FHEiE
Ths.
SRNEHLEERLEHHETHNEIHEICLFERBOELER
SN END, ThETRNEZCT RFv U LETF—4%T
123D 7Y A ZRALNTHEFES LT, FXRABRADOE
& -BERT LISV TIRELTES
*TOHER RIA\ORBIZE>THSD b/ I OEFORE CREE
HELLY, FVSHFILORNEYAERI RN EHEIETH -
1=
3D ETILEART AH1IZ, CT ERICAEREG%T5 70t %
WATAHIET, RENEYITEL 3D ETLEERT H &M
TE-.
S AHETIE, AERRHZEA L TOVEWVETR/NICHENRE 28
ALERR/\QOA—YERY T, SROFFHEEIT o=

-
§ | 4 Original Shakuhachi
30 | & Reproduced Shakuhachi
§ HE |+ Different Shakuhachi

1234567 80101112131a15 ¢ Different Shakuhachi made of PVC

Power (dB)
Sadninblores  —

Harmonic Number

FEREDOLER

Comparison of frequency characteristics of flute with different tone hole
using a sounding device

K HE KERE(ARTIR)
@ ~A—LHATI—bD C F—ORESAHhE AN SNEITERL,
COBEAFE BRI CEDL S TRENH IO ERET LT
®C X—#FEALTRETHCis F -DEEHRIC, CHF—DKESHP
BIMEN RS ERE R LTS 0o
& \[EhMZET H EMBESS (I7 Dy FORROERD HiRED
RGBT, ATVIEREE B L —ENREREHISTRESE

SR E R RIEDZ tmaﬁwbnmg{t% 'JfJ\fﬁxL
0«—1&"7»— D C F—AUhDF—k Yt /NELEERISE, BIFE

Lt CHEEELL
Table 1 Frequency from fundamental to fifth harmonic
which is ging in o ding order of
level of each frequency
Cis [+]
SBC BBC BBT SBC BBC BAT

1125.3 1148.7 137 1160.4 mumn2 11722
3364.1 34579 U7 34813 35048 35165
22388 23092 2285.7 23209 23443 23443
5591.2 4618.3 4571.4 46418 46769 46769
44777 5767 5708.4 5802.2 5849.1 5849.1

Figure 1 Average fundamental frequency of
each flute with different tone hole

The first character of SBC, BBC, and BBT indicates the size of C key, the sccomd character indicates the size of
keys except for C key, and the third character indicates the position of C key. "S™ b small, "B" is big, "C" s
concentric with the original C key, and "T" is sharing the top position with the original C key.

3-P-1

P s £ B — AR OUUEORS)
Shout discrimination using acoustic features during game-play
KEFHR, AERHTRIER

O~y RIIURTFARAT LA PE—Lavar bo—5%ERALE
VR 7—LDERIZEY, T—LOEFADEANEEDDHEMFTHER
HENTWS, TOXIGEEHD12E LT, EVELUUEEARD
EL, Y—LOWR~NEYEY T3 o ERTBEADA 2D
I—ROFFEEEELTLS,

& F—LPOUURE EMUBLSOFEE TH L TEENFHE 2
L EBENHAINEHER LT, £z, SHTEEICAIRMEI T L= LLD
FHMEEMHEALT, DNN [C&AUUEDMAIERET o <.

@ DHTTIEF, DESESBFE, MFCC ) C1 OFHIE L1S8EE,
#EENERE SELNLORANEICEZERLAHLZ LAREISH, WU
EOHRESTHL LTSNS,

& HAIEEATIIEHER 7T— 2 £ADEREH 96.0% T, MUBOERE
h822% <&Mot

Table 1 dll1ERE

IERER AR HBEE  Foaneasure |
CFEA ] 97.7% 871% 90.3% 88.7%
FREEH | 96.7%  84.5%  82.8% 83.7%
FHEA | 96.0%  80.4%  82.2% 81.3%
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(124) $53H 3A18H (K) HRRI—=15 3-P-2 ~ 3-P-5
3-P-2 3-P-3
3-P-2 WREENRE LT HR NTHEEEHO 3P3  AFE—SNBEERBIHITS
feh D7 L—L L)V EFRIHRIEEEh T ;
Frame-level phoneme-invariant speaker ffature extraction for text- Cycle-Consmtency a)ﬁl

independent speaker recognition on extremely short utterances
OfREah, NIERE SHEA,
T—7 - F)LrarF (NTTCSH), /NIFER (X
&=
1. FEEEAIDNN (x-vector) &7L—LB{IDNN (dvector) [C&2EE
HEHHACOWTRER  EERSEEOMRERE L
2. BEERER DR BoitrEEE 7 L—LEA DNN [CERTEZET
S DFRRYSREEREL BSOS T L ERL
& WS |
> BAGHREROBEICHL. 7L —AEA DNN SFEES DNN ZERL
Bon/EENEEERAEEIC L DETE
& SEER
> FEERD 1 ADREOBETIZTZL—LERIDNN (FRM) p% Zhilt
DIBETIIFREEIDNN (SEG) dEghTcHacezRLE (Fig 2)
» BT L—LOEERGICEWT T L—LEI DNN T3 2Bt SN
ek EETRULE (Table 1) . - =

Speaker  Phoneme 2 —FAM-MT .. SEG-MT
posterior  posterior Z A, —FRMAT  -r-SEGAT

5466 S
e K
T
e
“""‘HN",(‘}"RT;-V_-,,
w0 500 1000 2000 3000 4000
Douration [res]

Fig. 2 EER as a function of duration of test utts.
Table 1 EER obtained by each systems of segment-

Logo(EER) %]

Shared C: 512 and frame-wise speaker recognition task
encoder c:5 T Syatem | Alllrames | Singe frame
(avg.: 1228 frames)
SEG 3.0T 35.09
SEG+MT 314 3558
el . SEG+AT 414 ATES
Figl. Structure of proposed adversarial FRMMT sz 3n00
network trained on frame-wise loss FRM+AT 345 22.13
3-P-4 5T 5vbT+—.L COTOBA Agent D
FAFEED loT HL5R

COTOBA Agent: Dialog Platform with extension to operate loT devices
OLL i, AHEE THIER, NEHEY KEFEA, RERHE
@k ATHA)

HEI—T Y bORE BRETIBFEOMETS Y b I+ —LAICE,

o SCREIREEEEM EL AT L —ILEHEICIRE S h S

o EET— 2 FOMEEFIAOEEEL L  BRIREMENEL

o R - UYL OB b SN EEOREA S BRISRENG
EVOTEREEA HDH. ThoDREZARRT 1=, LITOREZLD
#EETT v T+ —LCOTOBA Agent #RFELT-
1. EEREREEETED 2L H R R 7 A LAREAIL—)L_— A A
2. EHMET—2 x ¥ FOEEFFU L O#EA < & SEFIRiEE L
3. %% - LY L DA EBRSIZT B loT ABARSROERAR
ChoDFIzkY ., IREVGRTHEET—2 2 M - ERAOYR
— hHYETRETH S.

Fig.1:Overview chart of COTOBA Agent

Using Cycle-Consistency for Multimodal Speech Enhancement
Yoith b (REUEARR-TBT), AKXFRE, MiE— GEBH)

T L L, HEFR LY OFHE»D AMOTH L2 L Tl Ry
RF < T OHIEET, ZOEPEEROME AT AT Ol T A
A TRA L b o v FE— LR Th s, STk
TlXEnd-to-End DEFEFEERE D Z LI LV BIFEREG TS
B3, AHNORHED / A AT L THREBME T 5 L S Rk S T
W FITAE I = a—F %y hT—2 (BUF NN) &80
552 Cycle-Consistency 23T 5 FilA4%ET 5, Cycle-Consistency |2
Ko THEEFEON MR R B35 2 s, LD @B oS A6
WEBRTELHLEZLND, FROFER, Table 1 1759 L 12 SNR,
PESQ fl& (AT RIS L feoTz, $io, HERFETHN
TARSBIICCLoss 0k B LI-FET L v i isER R LT, Zhbo
Z b AT E— S EEETICIITS Cycle-Consistency LA &
CCLoss DI RO HER TE T,

Table 1 Experimental results

SNR(db) PESQ

FATHIEE 4.0379 1.2823
REFE 44504 1.3427
RETFIHECER) 5.5066 1.3556

3-P-5

3-P-5 Dimensional Speech Emotion Recognition
from Speech and Text Features using MTL
o Bagus Tris Atmaja, Masato Akagi (JAIST)

+ This study is aimed to evaluate the combination of acoustic and
text features to improve the performance of dimensional speech
emotion recognition (SER) using multitask learing (MTL).

+ The task is to predict the degree of valence, arousal, and
dominance (VAD) dimension within speech [-1, 1].

+ Twenty-three acoustic features and 300 dimensions text features
are fed to three LSTM layers with MTL.

+ The result shows significant SER improvements, particularly on
valence dimension measured in concordance correlation
coefficient (CCC), see table and figure below for details.

Method \ A D Total
'Speech 010 | 0494 | 0352 | 1056
'Speechtext | 0416 | 0506 | 0476 | 1.399

=V mA 5D
4 5 6 7 8 9% 10
Fig.1: CCC

16
14

12

1
E:]
L6
L4

2
o

12 a

Total CCC
2 2 2 8

11 12 13 14 15 156 17 18 19 20
Score of VAD in 20 experiments
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3-P-6

3-P-6 Y—LTLAHDENFRHETILDOEE

Modeling laughter detection in game playing
#KHOO Yu Yen(FERAZ), BERF(FHEIXKX)
* HREEM:

VR 7 —LOERTEY YT I —F v VERASRD S, F—LROT
18— EO—REDE EEE-T, EOBFPUURLEEEADET S

TEEANA 58 2 2—2 ) OHEERIET. FHEEL. YTLEA LD
EERIHZEBRIEL. SVM & DNN ZALTY—LT L hizREhd%
VEE D L—LENTERET 5 £ &55A4 5,

& 5
7 L—LEUTERMFELHBHL, SYM EDNNICLEH305A
(EELVE, EVTLHLE, SE5EM) OBEREEERE T,
& R

SVM & DNN QL VEDSRIFEEE (F ) (& 312 7T5%ERETH 1=

Table 1: Results of DNN and SVM

SVM DNN
label precision recall f-score | precision  recall f-score
laughter 0.84 0.7 077 0.79 0.74 0.76
. non-laughter . 0.89 091 080 091 091 091 .
silence 096 0.97 097 097 097 087

3-P-8

3-P-8 FELTBMEE SSA—ETRIER-
MREEICE OHSEIRIET
BEEMAFEDMRESE

Smoothed Harmonicity-Aware Parameter Mask for
Convex-Optimization-Based Speech Enhancement

*EiEH CIEREARD), BHfE%E (BHA/IHIEX), BHER, EHRE
(ALERfER)

HERETOEESAOHESFIZHT, FEARY FOFSLOR
HN=RAERANVRE LRI FENRREShTE L. Z0&5H
FEORRIE, DR FEDBEETETTE, ERUE AT A—2I2 i8S
hb FETIE EEFEOEANEL NS A —2 28 BT 5T B LIk
BEISGA—BTRYEREL, 2R NEFEATITHEEF RO RS
*#H5. TEEHET 5$5Z PESQ (Perceptual Evaluation of Speech
Quality) & & FEBABRE # 5F{fi 9 5 #54%8 STOI (Short-Time Objective
Intelligibilty)| =35 < FAEHEEROERE Table. 1 (TRT. R HEE
FAEDOEINL AT AR IREFEATERT 52 LT, BEFEEFAOMRE
WELHEELL.

Table. 1 The Average PESQ and STOL

White solse Bubble nolse Factory nolse
-3dB 0dB 3d4B 64B 94dB |-34B 0dB 3dB 64B 94B |-3dB 0d4B 34B 64B S4B
Nolgy | 137 152 170 189 200 | 161 187 206 224 243 | 155 L™ 1M 24 235
Base. | 183 207 222 245 267 | 166 204 213 235 256 | L0 206 23 248 268

FEQ Prop. | 1.B5 208 231 251 290 | LT1 208 218 239 260 | 178 205 239 250 270

Frop® | 212 231 248 265 280 | 191 211 230 250 267 | 206 239 244 262 279

Noisy | 057 054 072 078 084 | 0.59 065 072 078 083 | 057 064 0TI 078 084
Base. | 0585 067 075 082 087 | 055 063 01 078 084 | 056 064 0OTZ 079 085
Frop. | 061 071 078 084 088 | 058 06T 074 080 085 | 059 068 076 082 08T
Prop* | 0.65 072 079 084 088 | 060 068 0.75 081 088 | 062 069 076 082 087

5TO1

3# Underlined bold font and bold font represent the 1= and the 2+ performed methods.

3-P-7

3-P-7 Analyzing Effects of Features
in Automatic Fluency Detection of
Spontaneous Speech
ELEROFISE - FFRSEORICE HRBOENEDHT
#rHuaijin Deng, AYouchao Lin, Takehito Utsuro (Univ. Tsukuba),
Akio Kobayashi (Tsukuba Univ. Tech.), Hiromitsu Nishizaki (Univ. Yamanashi),
AJunichi Hoshino (Univ. Tsukuba)

@ LSTM framework of integrating:
# disfluency-based features: filled pauses and word fragments
» prosodic features
» time sequential acoustic features
4 time sequential acoustic features:
» contribute to detecting fluent speech
» but not to detecting disfluent speech

Feature:
word fragmaonts

] ecan

(a) Binary classification of (b) Binary classification of

fluent vs. neutral-disfluent classes fluent-neutral vs. disfluent classes

Fig.] Experimental results of the LSTM framework:

Comparison of w/ and w/o time sequential acoustic features

3-P-9

3-P-9 End-to-End EAR—F AR D
FoH T KBEEHROBE

A Study on speech translation systems
ensembling end-to-end and cascade methods

*REH— PEAR BAT (SBHEHHEXS)

* FHRTIE, EEEETTIVEBIEIRRTETIVERAW-h Ay — FARESR
RURAT L B—OEERERETILO Endto-End SHEEERVA T LEXRIZ
HIRBRO7 AU ILETL. SHEERY OREHERT A LFRT
%. Ff. DAr—FAROBEEIHEREBILREERO 2 HREHATS
CETHLEEREERY I 3IT .

& EROTEHEREROER. 7Y IS 5L TE-OEEFRVAT L
OEREEET D L AT LT

~
Speech Grapheme Machine
' Recognizer Text Translator ‘
=
&) Recognizer Text Translator Text
Speech
Translator
Fig.1:ensemble speech translation systems
maodel ST-BLEU
grapheme 14.98
phoeneme 15.09
End-2-End | 1171
E2E + gra 15.21
E2E + pho 15.29

E2E + gra + phone 16.96

Table.1: experiment result
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3-P-10 ~ 3-P-13

3-P-10

3-P-10 FEREOEYRIRBRICE <
BE-BEAEROON

Analysis of a Music / Speech Classifier
based on Bit Sequence Representation of Audio Waveform

K ERE, FERHER(LELRRR)

S ERROE Y MIRBRERAV-TE - SENERON
> FEFEERAVTEE - SR EE0FEE
< IRIBOZALE E v MRS EDSFEHARE T
& 35 - BHANOS TR OFHERER
> RT3  FEICGTZAN O 70%, SHEIZFEY D 30%
> BRMORIEEZELS 5%l
& IRIEOZTALIC L DR FBOESIFEL
> BEREROE Y MIFREEL LS A EEHE

<+ EfEETo1= 16 Ev FOFEVNIUSHEIROEER £
Table 1: Classification Accuracy for Amplitude Change [%)]

IRiESE
1.0 0.1 0.01 0.001
SRR 95.6 956 95.6 9.5
Table 2: Classification Accuracy for Bit Representation Method [%6]
Classification Accura
A v
EEAR BAETERIE L
Int16 9556
Float32 956 96.4 94.7
Float16 956 974 | 956
3-P-12

BERIED-HDEFENE AT LOFRE

Prototype Development of a Spoken Dialog System
for Customer Service Training

FEFHALRA-T), Lt F—iv2 (ILUEKR), ARBR—EBGRAR),

BB (LFARD), ARH#— FEERE GUERD
S EERIEEEREE AT L

> REOEEMECATLERGY, 2—HFEMEI—C 2 b

BOREER-IEEAEATL
» FEEOEECEEOTNENEES AL CER
> SRR VA TRk S SRS HEE R E R THE

& 55 - RIS EARE S A T LD
» 5 DR A1) A E{ER
> 6 DOIHHERIZONT, &5 EBEEcEE

S HER . BEIEEFANE AT LOEATSHL LHEETES:
Table 1 Experimental result

Evaluaiton item Score
BEIMERAECATLORENGSE | 44
EFAEOENSS 4.0
BEEAEDAL—AE 34
AlgdEEnBaRE 38
EFREOERE 34
EEIIE - L SRR 42

3-P-11

3-P-11 2AHD-HOEE-EEFRO
BEEEEBBLIICERBGHE

Estimating response obligation considered importance of acoustic and
language information for multi-party conversation on smart speaker

KM, BIEM(FETIR

@ AT— FRAE—HIZETHZAMEEEI BT, SEEVATLOEE
BRERET AFEERET D

S EEC L OFREEIUGT A0, T4 OKRLT LA TIELE-E
BT L TERIEETS.

& SERE LT BVRER (LD BiE) LFEARY bOTSLE
5 - BT HECHSLHEOTRHBOLEA (AR i),
SEERE LTEREERICH LT Word2Vee EFILAVGDOHH
L=

@ a—F)Ry RI—DETIVEEEL, BEERFEET .

¢ (@) BFEFE b) EHEEELEFE (© SFEEEI~TH
ELTARNET BFAL THEETI-

@Fig. 1ISRT &SI, FFHITEY, LRATLOGESEHERETS
CEMNTEDEAWERSN

AR 091, MM =090, B A BT =085

True positive rate

— HRFE
...... RS
mHEE

(5] [T (T
False positive rate

Fig. 1 : ROC curve

3-P-13

3-P-13  BHREFECAISUIRICETERA T
EEXEEVAT L
A spoken dialogue system with anaphoric analysis for spontaneous utterances
FHEAR BHERERX), LEBEEERHO
SR AT LTI, BEOFEENEE SN RIS LHITT DBE.
& EEREEICE 2 BRI CIIBROCE LT DRE.
& SR EREEHNEBE S - B RREEEI T L TIRITARTE1TL
MEEREEAVTHRT 5, UTOMEETS VAT LERE
Seq2Seq |24 U BRFEEEE SHICER

l
PilMEIBERA L4 T L— LB £ AV VTRRIGART
l
HREEhI-EET T

& ZE LV RAT LOEHRE ERT O ERIET =8I,
MEEEEMTT DEEVAT L] & MELGLELAT L] TO
HIHEROEEZET o= (Table 1)
& HHSELGUVEESATL] [ RREFEHRGVRETH 105
(5T HHEEVAT L) T, BEOEREIG L SEEZR L=
* HEOHTAHE LR T LIZBNTENTHE EERLE-
Table 1:Comparison of the output results of the dialogue systems with/without
complements, S and S', respectively

#iEs L oA OHE #ised h o Ah0ERE
Uy : SHORGEAT Ul : SHORGERATLEZ
51 4T CBERT->THRBLTEET | 5] BRAKZVLTTR
Uy : iHIZR WO Uj : IHREERH RO TTH
Sy BRI LET Sy D EEA

AXEE2R22 0 2 0FEEMRRERS



3-P-14 ~ 3-P-17

$83H 3H18H (k) RRY—=215 (127)

3-P-14

3-P-15

3-P-14 ERFRETEREEHRATS
FEAUMREORE

Sound event detection using both spatial and acoustic features
Yk, IWARE, HEFB_(FEX)

@ BEHA R MEHBITBLT, AT LHESICESFNAEMNERETER
THILICEYBHREOR EAWMFTE S,

@ Adavanne 5, FEFHYELS LT bin-mbe (binaurallog mel band
energy) . ZEM4$5#E & L T GCC-PHAT (generalized cross
correlation phasetransform) ZAN & L. BREEAHAH—1—TIL
Fw bJ—% T#% CRNN (convolutional recurrent neural network)
FRAWVTEE AL MBEETOIFEEREL=

SFWTIE, COFFEORBREMREE S OICRLESE 5120, RS
L ERPHHBEORAEHEA. RUEMEFHNEZE AT 5 CNN O
EDOEEEEE ST,

& ZEOHER. Table 1 (279 & 512 DCASE 2017 Task 3 M 1 K1DF
EEY LB RHBEES .

Table 1 Error rate and F-score for each method

Development Evaluation
dataset Dataset

Method Features ER F-score ER | F-score

CNN for spatial feature | GCC-PHAT+mbe 0466 | 716% | 0.768 | 432%
(output size: 32x8) | GCC-PHAT+bin-mbe | 0496 | 69.0% | 0.808 | 40.9%

DCASE 2017 Charllenge | mbe 055 69.3% | 0791 | 41.7%
ranking 1st bin-mbe 0.52 691% | 0.806 | 42.9%

3-P-16

Improvement of x-vector for short utterance
spoken language identification

OPeng Shen, Xugang Lu, Komei Sugiura, Sheng Li, Hisashi Kawai

3-P-16

Short utterance-based spoken language identification (LID) is one of the
important tasks for real-time multilingual speech processing systems. Compared with
long utterances, the representation of short utterances has large variation, that prevents
the model from generalizing well. How to improve the generalization of the model on
short utterances is still a challenge task. In this work, we evaluate an DNN-based
language embedding approach, i.e., x-vector, for LID tasks, and propose a knowledge
distillation-based training approach to improve x-vector extraction by transferring the
internal representation knowledge of a long utterance-based teacher model to a short
utterance-based student model.

Table. 1: Comparison of the proposed method with baseline methods

[ Input [ [
Methods duration| 3s | 10s | 30s
ResNet-GAP [6] 2-8 |11.28/5.76 | 3.96
CNN-BLSTM SAP [6] 2-8s [9.50 |3.48|1.77
ResNet-GAP (short) | 1-10s [9.18]5.14]3.71
ResNet-GAP (long) 5-10s | 9.78 | 3.38|1.81

x-vector (short) 1-10s [8.944.12|2.73
x-vector (long) | 510s |10.89/3.29/1.25
Proposed (0.9) 1-10s |7.92|2.871.62
Proposed (0.7) 1-10s |8.02 |3.75|2.18
Proposed (0.5) [ "110s | 8.62]3.61]2.46

3-P-15  XKIREREFEFTHET —IN—X JTES ~D
MEFSRNILDHELEERERHTORA

Labeling of Perceived Emotion for Large-Scale Emotional Speech Database
JTES and Emotion Recognition Using Listener Label

veilith FREER, BESA R FEE A% FRE EAI(EH4ERE)

* B EFEOEETENRAE O - FRCEEZEEEOR EEFBME L,
KIRREEE T2 A=A JTES I LTH 5 Fy— U ERUThE
FHHB LB L BIEFSUL) Of55ETo1-

* HEF5)LOEHETSEEH S EEFE0ENE SO EHEMSEE N
RRE) ZRTHEEEAY MLEEEL, ChERAVWTERESICL 55
WEARAEO TS £ USSR T T o

& SEREERA S ANRTRSARE LSRR E O CEOEEN RN Sh, BEEEO
TERED TR RARE i T 5 C L ZBAGA LT (Fig. 1)

& 252, MEFIALOHAICKY, (EEOWEERTELT TR, TOEEL
FYUBLHETHETELLERL: (Fig.2)

1.0 0.15 . .
[Ervor bar & 55%a1)
E 0.8 5 0.13
= =
3 2 011
a 0.6 g
2 s ® o007
5 0
@ 0.05 L
= 00 Using Using Perceived
00 0z 04 06 08 10 speaker-label  emotion vector
Perceived emotion intensity (Conventional) (Proposed)

Fig.1  Relation of human recognition Fig.2 Prediction Emor Using
and machine recognition Speaker's emotion  expression

3-P-17

3-P-17 ZEBEOBEEEEHIF
Automatic discrimination of raptor sounds

Of¥F & AMMR & ARF 2(ANIBE, AFEFEE ALNEEE,
AHEHE, AREEZ, AR EA(ELMREL2—)

¢ FE=21—F /L3y bT7—2(DNN)IZ& Y 6 FEEDEEES (4T,
INFOR, AARA, By RN, 2VSA) OBEEFEEZEE
BlLT=,

@ H5ELRIZIE 12 RO MFCC &3ty \T—% RV =,

SFET—HOFREMI=, I/ I LEERMEnFSL, n
FENRD 1 TL—L+alE 17 JL—L G135 IL—L) £FEED
TADEEEE Uiz, 7L—L2 7 ME10ms & Lizf=h 350 ms 12
EoREEREEREANE LTRWV=CEITh S,

@ 2SIy PO DEEEANE, EhfE2, HhED4E=
a—ZIpy hI—EE Uiz BhEOEH LRI sigmoid B§
% RelU B8t L<I(Xtanh BBEITHY, 1=w ML 2 DDigh
[@EH121024 1=y b & L=, HARBOEE LB softmax Ba%k
FEALI-. F£f=. AANIE35 7L—LSDMFCC(455 1= }),
A6 MOEREE L OIS 57 1=y FTHS,

®Table 1 D& 32 W% EER HERENMGENT-,

Table 1:Recognition results

FHEE SEHE LR ERREE[%)
tanh 93.3
MFCe RelLU 92.5
(C0-C12) = :
92.1
sigmoid
MFBANK (40ch) 83.6
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3-P-26 ~ 3-P-29

3-P-26

3-P-26 BEEICEOTHERYOTNEFERD
KRICEIT-AERLFEE T —FDUERED T

Exemplary speech data collection and analysis
toward establishing easy-to-listen speech synthesis for elderly adults

OPIEF:A (BAEEEFHASHNTT 23224 —2 a3 RSP REEHER,
HEHE (AABEBERISUNTT AT AT AT D ARER)

S EHBICL S THERY CFTVEFEREEIRT 410, RS
EHHLTANYBT VD E T L-SRERITOEREEOESE
e L, BEFRAROB SN DO EAR—ARON T ETE 512

@ ISEHGEEER [Yang+ 2012]F 1= FE w2858 [Smith 2004](2ED
{ XREEEsERDT 2 BYDSULERIZFEL, Fho &R
—ZREDHERMTE TN ENTEL, UTERRELS:

> GEEMIR TR SN & 5 AR O ZH S A—X EFE
DFEOHVIEEN, 25 XB2HATE FEETSL00, K0
BEHUMNKEL (KX Fig2 (FRITFO—ED)

> XEEIC/E BFEEITEOEBOEHN I (Table 2)

SHEHTITAVES IR [RIB2015] LA T2 ) HSOFIHED
et AR

Pause Length [sec)

3-P-28

3-P-28  Investigation of Spatiotemporal Brain
Network Dynamics in Perceiving Real words and

Pseudo words
oTaivang GUO', Jianwu Dang'? , Bin Zhao'?

!Japan Advanced Institute of Science and Technology, Japan
*Tianjin University, China

@ This study introduced fMRI constraint on the EEG-based brain
network dynamics to investigate the neural mechanism and
functional integration of dynamic brain networks in speech
perception and comprehension of Chinese real words and pseudo
words.

# According to the results, we speculate that the sematic processing
networks were unconsciously activated when real words can be
identified, while the sematic processing networks are consciously
activated with some delay to retrieve some possible meaning for the

pseudo words,

eequency Band ‘Comlation cosffcients for fusctional netwerks. | _ Seweth pircapion
Rl wores | Preuto wonds Tt i mEl
T SR b mﬂ‘.....m]“" - . |
oy il A | [y w———
Mok (815 i} i ¥ Y N
&g & & .+ N
T eew | e .
fesimas) & v | oA [t |““ —
el A S | — —
Fig. 1 Brain network activity in four frequency bands around Fig. 2 Correl In the three
600ms for real words and pseudo words. quency for real words words.

3-P-27

3-P-27

A [ T REORRIFEO ST

An analysis of prosodic features of utterances for elderly person
HEFRES, KEFZ (DRI RERXS),
hUBFE (NTT aSa = —aHPREER)

& EIELVHEFIMY 07 W T HIEFEOERRIGRE) . —ARA
DA LT EE(FERE) OBREARHOLERS T LTS h o<
& R—XABEOEAEERORKIE DL TIE, FEIIEEH

BIEHEODHIL 3BLLEFEREDHHE Y KED .

& F—ZXEEBEOFERICDONTIE, FOERUSEE BICRFLLS
PEFEOIEENEVR— XA TIHFEREOEENR (, 2EH
EEDEERASEL R— XA TIHEMRE TILELERA H o 1=

& F—ZXERMOERERBDEAEDES % Fig.1 |TRY. EiHREE
[FZPEHEE L U ETEAE50cent LIFOHR—ZAhVE (R—X
B CEFEBHOBAED A E BT DRI EH o 1=

student
. reference
50

Frequency
8 & 3

=

o
-150 -100 -50 o 50 100 150
Difference of maximum fundamental frequency
Fig.1: Histogram of the difference of maximum fundamental frequency between
pause phrase.

3-P-29

3-P-29 EE{RAUIEM - SAJLEFL=EDNNS
EBTETIVCEDLKHBEEFETORBEETL
S — & (CRA9 2 EE MRS

Experimental study on prosodic error detection in English utterances
using DNN-based acoustic models trained with prosodic features and
labels

oEMG, RRRIUKER, |MMEPA, WEERAW (RA), JMEIE (NTT)

+ This paper investigate how to utilize DNN acoustic models
trained with prosodic features and labels to detect prosodic error
in Japanese English. There are four models trained with/without
prosodic features or labels. Posteriorgram-based DTW difference
between incomprehensible L2 speech and native speech is
computed for each model. By comparing differences from
baseline model trained without prosody and models trained with
prosody, it is possible to detect prosodic error in L2 speech. The
result showed that adding stressed vowels to output phoneme
labels can help detect prosodic error.
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#£3H 3H18H (k) HKRRY—=1 (129)

3-P-30

3-P-30 BEMEBDCEFMEREICE IV -EEFD
BABX L FEDRET

Study on monosyllable enhancement of synthetic speech based on speech
perception characteristics of elderly people.

SEEEER, HRER, SR (REEHX)

S EHBICHLTIL, EEHECHY B LA REE L LT
RuHEUEL, BHABEFEAEREET 5 LEENET S,
S EEELSHEOEREEDESRAT L0, 21 B b 82

FTOH B AEHNRE LT, AESELHRETREEL-ERERE
HMRE LIRS E{T o -, IR CHERT 2HEHIL. WinE
[SESTREMY IoLEEhAbi, /il hil, kilk L, Ff-, B
{EFHIFEEHRIBING (2 {4, 41 . BSOTRILF—ERHEHIE,
EscAE R, FELSEMERINT. 4T MEREERL .
& EHETIE, BENEROBRERIC, FhPhOESHE TSNS

Lo THEMLRILFEEEET 5,

g“m a) Intelligibility of bi =, (b) Intelligibility of gi
.? a0 A 2wl - T T
E eof = e} M
Ep 40| ‘Epaof

EOfe W | Z

ER) 2o

= i % & S 5 N S = S S5 S S % S 5
—  Types of synthetic speech  — Types of synthetic speech
o\c' =) angt mm= . o\“ mp, g = =
S 00lS Intelligibility of hi 00 d) Intelligibility of ki
= aof = sof

S o} = sof

éﬂ aof W é‘nan i W«
= 0} o 20

é o ._.-_“-‘_‘"\-__ E a —— e

S 5 51 % S.‘ S & 51 5 52 5 8 5 &
Types of synthetic speech Types of synthetic speech

Fig.1 Intelligibility of synthetic speech

3-P-32

3-P-32 ERNERREEFRICE DL
FrERERE R & T DT
+0n regularized-LP based TV-CAR speech analysis and its evaluation
OftR E—(HERAS)

FTESITHT AR EERERATE LT, L/ ILLERANEAXET T
(SR L1]213]. LB RS TARY FILOEFGE L ETHT S
O/ WLEIAHCRZHA LI RLP AR THY. [2)FEREHTRAY +
NOBBEEALFIHT 5 L / JLLFIAHEEZEA L= TRLP AR T
#5. [Bll&RLP & TRLP @/ 1 TV v FARTHS. FETIINAT
1) FAR%E FolteiE TP L -3 R DL TN 5,

[1]Keiichi Funaki, “TV-CAR speech analysis based on Regularized

LP"” Proc. EUSIPCO, A Coruna, Spain, Sep.2019.

[2FAE—., “HEEALER TR S BEEREE SN B
IBEEFEEMESIP L RUD A, EYFEFAESEE, BRI 2019
£1A

[BAE—. "%/ IILEAHEIZE S {HEEREEN" EHHRE
EREEFEE VNI A, NHKEBE, BE. 20194612 8

3-P-31

FERSSEIC R D FEERLD-HD
3-P-31 v iyl SR/l e - S 4
N A =R REIE
Crowdsourcing-based parameter optimization
for frequency warping-based speaker anonymization

il Rz (RAR - (R, O/ME B, €8 &, 28 &S (HOYA),
FaER {64, BOLL ENB, JRIE ¥ (KRR - fREREET)

A FEBIRERBS kDT iT
HROFEEEZEALLTZY

TH, PERBREFHRICLELRNY
EAYE - BEREZHML.SED

ETNIRFGA—R %
RIE B TYE

3-P-33

3-P-33 EREFEHRE LBRBERFTEFBICAL:
CycleGAN [ & 5 REIELE A X DIRET

Study of emotional voice conversion by CycleGAN
using emotional synthesized speech without linguistic information for training

FARAF3E, [FE, FEPER (ELARE-HS SaTSH

&/ T UVEEERIZENT, R—RENETEVREEEFEEICH
WBIhFEEEDF v v THKE (, +othetER TETUVEL.

@ HARIXTNETIZ WaveNet ZBLVEEEFRES T LW
BAEHRITEZ S, AMORSE LEEED & 5 45 (Speech-ike
Emotional Sound : SES)% 4R35 AT DULVTHEET L T=.
(¥4, APSIPA  ASC 2019 ]

@ FHETIE SES #FETT—4 & L1= CycleGAN (& AEUEZE A
[RETERS

& UERRE—HHESE LT, BEEEAB TR Mz & YFHALL-

¢ ERFICELT, TERTOEE LIREARICLATREFOMIC
BEENHY, BANERLNEIGbh TSI EERLE

®Fig1 kY, EEFEFET—4 L LEEEAR L VIZEAROAH
TEREEOSENBRIN EHBELMELE T

Proposed method
96.6
Conventinal method
3.4

10 w 301 a0 e 60 i A1 a0 100

Fig.1: The result of the AB preference test
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(130) $%£3H 3B18H (k) RRY—=5 3-P-34 ~ 3-P-37
3-P-34 3-P-35
3-P-34 EEHERRE ALV OB R A 3-P-35 AEEFETOMREIR: VT ILEAL
REXIET /A AN MRI D 5347
Development of Mobile DEwce-l:-apsfhd Sdpe;x:h Enhancement System Pharyngeal expansion during voiced geminates: An t-MRI analysis
sing Lip-readin:

OR\=3% BILRT, BFHR= (JRTX RD IT%E), hEBRA (AIX),
mESF (BT FERKE)

@ FETIE ATKRIZLAHEIR b, BEOEENIRIZE S WME
HAS, FARAT LA EEILBENOT LA -T2 (X
REFHEE T IREAR TREIIEERO OO 1T
f=. SEIE  YOLOv3+iny 2LV -OERHIC L 285 HEDER
FEOHEL FERAPREEETo1-

SEETIE6 AOERIBHED” H, L\ 5, X, B BEE OHEE
1BEAET72, 907 BB L, 224x 224 DFHGETEE &{To1- R
FEDIHDRROBER, RIHHES ADTR FRT—42 1, 44041
*LOBERHTES SAMEL CHRITE-MIL1, 196452 (83. 1%)
THol= AX— T+ 7T OBIFEE ity ZERL, 1—H4
UB—T x4 ADTHA & YOLOV3-tiny DEEHIT 1=

&7 r— 3 VOEREEHERETIE, AY— b7+ VOEFIE
77 OFHEEREE LIS, S5 AEHEEOR LN ETHS
ZEhthh ot

Speaker Camera
Lip-reading on Function of
Mobile Devices Synthesks

Fig | SMEELZFLOLS A3

3-P-36 Speech chain Z#&{HL-RIL YT
I2&BTavb B ZEE T ROBREET

Study on one-shot many-to-many voice conversion based on speech
chain Boltzmann machine

OFmEEt, PEE (&L
& EETRE{TS OOETILOFEICALSh TUELEEE 2 200 ROES
HUIWHREZARRT, —ADFEDRFHAOEFENELTLD,
DESITEREERT S EEMD0 23y FESHSEETR LGB T5.
& FaMThETITEE L= speech chain FILY v LU ERVEFRTIL,
FEEOERE A Y EIEEORHAOELEDE TRRT A LTIV av b
SHEERTIAHETH S, LHL., HED T L—LETOT OIS
ERITOT (. REARELEVI EAMEESID,
¢ T THETIUCRERE T Sh HESIENAAEREEASHE 52FE
FREL LA, TEEROREHEREN SUBEINL T LERERTE S,

Fig. 2 MRBLEAT—FI22TTY

Spectral feature

Fig.1: Proposed one-shot
many-to-many voice
conversion method.

Linear transformer

OBEART (RMAX), dtHhigth (PRX), 1) B AL (EEH)

¢ BAREOEEETIIEFEESOEFSE /Ny (bag)), Sy F
(bed)) EDNEEBEDERIZHONEN, EEORSTEIFERMEO
—EREIT2AENEBILT HIEHBL,

SEEIKAE Tl AEEESOEFEN Ny () LEaRER
THBERIZLEL, hOTOERESFEEMEELTRIZND,

¢ [BEFOFE CEFERNOFEOIEO - O EHIRE O Ei
1255, HEEHORVWEFESCIEThHIERICLLEEALND,

S EEEEE CIHERESEICLE, FERORHCHEEOSE(E, 1FEE
OYER, WEEO T, BOEOTEOFHEHENELD, ChbldE
HRBAROI-ODAERLEZ NS,

* EHEOMAIASIESD Reakime MRl 04 LI-#8. BFEFE
lad/, [zZIDEEEENENEFNY, lss/k YRS, BESTOBEEEDHE
KhEBHoh=,

& AR CIXEABITHEEEENRIE LIA-dd, /ki-gg TOIREEZE %
H#LT=,

& TORR, AROAJOEEERIEREOM & UAE FERETHR
T HERAEED DA, BOZEHRE Ty &k DIFEEEIZ—F
OIEFEHR snEh o7z,

& CHIHEEEEOIEROMERD HEREIC & Y R SaEE SR
HIEREEZ NS,

* 5k MORSEEOFERE DV TLREIWETHD,

3-P-37

P amkBoroOREEEORE
Preliminary Study of Lip-reading Method for Speech Enhancement
YRIURTF, MHET (RITK RD TH4R),
hEERA (AhIX), miEs+ (BT FERKE)
®FKHARTIE, PC, RATKRIZLAHEIR b FABEOREARICLESH
WM DWAT, Ta RATLAEEIC R BENOTL Ul R E L
LT OB AR CTREXEERD-OOMEREET £1T o=, SEIL,
RELEZVEEEBRT I LTHEETE, LROT—2ZALTE

FREICREE Y HFEERE L=

S ETILOFEEIZIE, FBE0 1L UE 0) &FEREX 0 6 i E0OR
EOR%E 2 B DHAEH =i 36 FEODEEHEAL-. BiE
MEORSRL LT, TR MAT—2 15 IBEOTEEER L=
HEETHREORRE Table 1 ITRT.

S IREFLTIE PCPLRYT— 74 20Oh A5 TR LI-BhE % 30fps
TERIZZRL, FERISH L TOEREEROM & EMIER0sF
BiHOHETS. SOITEBELHAERED 6 IBEOOMREHEL,
EREh-OfAIN S BEELTEHT 5.

Table 1 'Word recognition resulis
| Speaker | Camera - T Prediction |
\ ] =
/ 3 T ves | wasex

[ 2 | - 1 o
Ta | o
& 1 naas
|| o
e | o
[ 2
[0 | waawa | )
[T [esvriacs] vaswa
Lip-reading on Function of [Tz | e | =)
Mobile Devices Synthesis | 33 | wubary |
1w | aee | o 1
Fig. 1 Image of the speech enhancement system [Tas | eeee | wmees |
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3-P-38 3-P-39
3-P-38 End-to-End Articulatory Attribute Modeling for 3-P-39 StarGAN-VC ETILIZBITHBERETEA

Low-resource Multilingual Speech Recognition
@ Sheng Li, Chenchen Ding, Xugang Lu, Peng Shen, Hisashi Kawai (NICT)

# Many low-resource languages using other writing systems typically have
more symbols than alphabets. As a result, the output nodes of the softmax
layer are too large and make constructing multilingual E2E ASR system
wvery challenging.

# In this study, we investigate an efficient method of encoding multilingual
transcriptions with universal articulatory representations. The pronuncia-
tions from all of the existing languages can be decomposed into a set of

“atom” units of the articulation.

+ Experiments show the multilingual attribute-based model can significantly
outperform other models (character, word, and globalphone-based). The
proposed universal articulatory representation can share knowledge be-
tween different languages more effectively. It also provides more compact

representations.

Multi-ingual CER%
model Myanrmar Khmer Sinhalese | Nepak
#w=71,812 23.7 1.5 34.2 36.7
#c=365 26.6 0.7 14.5 10.8
#p=182 28.1 20 13.3 10.3
#a=23 216 24 13.6 10.7
The results compared 1o the lowest result without statistical significance (p-value < 0.05)
are shown in bold fonts.

3-P-40

DFHFIDBEINEIZDONT

Effectiveness of constraints on latent representation in StarGAN-VC model
WHEER, AXHER, BEE-(RRERX)

AR TIL StarGAN-VC ) GAN EDREH MY BRE, FE L%
475 Encoder—-Decoder BZE#38(= £17 5 Encoder S5 DHATH S
BERBICHL, FEFEKFLTIRINERATILICELST,
StarGAN-VC L RIS OEMMREAB{H L EBIELT S ChizkY
StarGAN-VC DFEB LE~TEEFEMEL DD EREEHFEDI L
HETEEICAE D, 8 BEEMOTRBEEEL THHOFECET 55T
fixTo-HER HNEEZLIETANST TR RS LENRDT
PAIBIZSHET D EA DM of. F- StarGAN-VC & B L& 2
%, ERREOEEESLIIENTELIEND, FHfIEEZLEL
SHHELEOBNEN AL M1

Table 1 AL TR b5 LEHDLE

3-P-40  AfH GAN: ARIC L HHFE I ES<
BABERRYET—DE
EROBAMTMNTICETHHE

HumanGAN: generative adversarial network with human-based discriminator
and its evaluation in naturalness modeling of speech

weiH—REELEE, RTAR-HHIET),
TGN, B2 I (AR 1HRIET), BIBE (BURK),
B (AR H4RET)
& Ik BNEFHEEAOTERE TV EFET HEEmR Y
R J—4 (GAN)E{RET 5. Fig1 IR L AN HEE %R

@EE0D GAN [IRIET—2 AT &R L IR OERIIFRIRETH S,

» —AT, NEOHMEITT—2 O o L CrsitEz .
> Bl NHIOBEFEEZMI LAY H L-FREEF T MM SR
@ FHRTIE, BEHED GAN DBEBITTILENRIZESI5TF
V=L ERVEHEICERT 5T, ARAFETE HiEHE
(MRS ERFRRECERETILEFET 5.
S EEOEREICET 2 EMAEHEIC LY, ARMOMESHAERED

GAN THRIFAREL ALY BIEVEEED/ A—LTWA I EERL,

FEORGAA OB ERT. iz, BEACLY AROEST
R AERETIVEFETESHLETT.

GAN r HumanGAN (proposed) —
Training ls Trairi
| Generator Discriminator |

v aining )

| .
j\%’" BRES .y.
—

pi oz ] flEHY L | StarGAN-VC
LtE—kik 6.618 8.671 7.245
iRk 6. 839 8.910 6.997
BBk 6.674 7.877 6. 603
Bttt 6. 845 8. 683 6. 948

£f 6.758 8. 455 6.870
3-P-41

3-P-41 RIWVFEZRIETILEABW:
disentangle’3F B Ic & 2 XK EH L
Instrumental sound conversion using a multitask model

Wil Eth, FEAt, FER (BEX)

o A, BEFEESIKZa—FIRY NT—V%BRAT MR
ML HTRINTHED, FEOEEBERPERTBREDORAT
VEERT ZHRGESTbhTWS,

* RN TIEEBBRERBUCEFEZR AL ETHSHERER
D SYIRT 2 & TEEBRAS VERETSEEERET S,

¢ EHXTCRERA—rTYOI-FOITra—FHDlTH L TERN
ICFBEITSSNILOHERIE BANCEBZTS>HEOER
BEBMULIEVILFY AT ETILERET 3,

* ERE UTREFEIGUFETFIEDFader Networks& LHEILTE

HIMiERS L U ERTIMER TRVWERSTROBEETL
1=

Table 1 : Result of evaluation

Method RMSE MOS SD
source 0 4.574+0.10 1.484+0.18
target 359.34 4.57+0.10 3.68+0.15
conv. 323.56 2.28+0.10 2.514+0.19

prop. 317.52 2.68+0.11 2.264+0.22
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3-P-42 ~ 3-P-45

3-P-42

3-P-43

3-P-42 EIGE RBM ZRAWEFIBRD
DREIC & BFEE & R D RRF AR

Simultaneous Conversion of Speaker and Emotion by Separating
Speech Information Using Adaptive RBEM

vwoiFAf, FHibt, PEE (BEX)

+ FEZRCBEEREROMAZITS>HE, T 20ET
WERIRICFBEEE2RENH S,

« FETE, #BIGE RBMEILRL, #&&RBIBEOERERKIC
TRADETILERET S, Ff, #EOEIGE RBM ZHWT
BEOHETHLCER L OLEETS.

o THEMORRELD, FEHEERBERRKCERT ZREFENR
BOHETHRT ZIERFELHEL, FEFL2TOREICOVWT
tEB#ERER ST

* REFERIFELARICERZETS>OT, BEFEEOTAICH
THOEDEELBERAIELBoTcEEZISNS,

Figure. 1 : Results of the subjective evaluation.

Answer rates correctly recognized as an intended emation
for each conversion condition.

B Neutral [ Joy M Anger M Sadness

100
75
50
25

Target Conventional Proposed

3-P-44

3-P-44 HBAREBEFEEICKDHEE
BARBEENRELI-FISE (luency) D
BHERa7Y) T Di&Et

An experimental study of automatic scoring of fluency of
spontaneous English utterances by Japanese leamers.

FRH)IFET, REEALR, MEFHA, MRS, H L,
FRRRAH (LK), FE—IR(UCL), EIMEBAGER)

F—D—F: EREFE EEoh TENEE SEOE aRE

& EEORE—F TR MMIBITHEED—20 fluency IZDLVTED
BBIRQTY LY EBERERA -,

#Fig. 1 ORREZ AL V- BAEBIEEE O ISENBRREFED LI THRD T—
AHLEFFMEEIYLH L, FEFEEEICL S fluency AT EDHE
B~ =,

# Table.1 0) Lasso B iR £157= & & I, fluency DFEHITDLTHR
FOREY A XEOBREER L=,

Eeiow,

Koy wordy
e sy
“road”
“doud”

Fig.1. Questions used in the previous research

A) B) O
[ELEES 3 iR 60 57 50
i1 X 1.9 21 26
AR FEME 00 073 087
g 28 23 28
AR 2 0.63 066 065
B2 0.79 084 0.83

Table 1. Lasso regression analysis

3-P-43 hEFEEHELTHSEARBFEETEICELD
REE B DEREAMFH
Prosodic features of Japanese attitudinal speech

by Mandarin Chinese leamers
HEERIA (WMEARR), BHHILOZFE (ATR) , HREF(HFEX)

® BAEREEE L PEREBEL T ARREEEENFRIE LI
DRFTHD RiFhod), (TE%RL, TRUTH, MEEFE)
Mo HFEHHME (FOomean, FOrange, Duration, H1-A1, H1-A3,
F1F3syn) ZAEL, ThoOEERE S UEEROENZDLTER
L=

SEEEFICHLONHREEEE L PTEDAREN (FASTL M
X) ORI OLWTHRE L=

FOMean FORange Duration_syl
o .3[] 25 an -
B M ddt o TRl e ﬁm
UM TSRS TEORE LR VAT A
h 5 N 100 -
RSO I S Y I & SO
- " attuso : ¥ attode | : © atttade
Hi-A1 H1-A3 F1F3syn
‘ﬁ d %‘j‘ ol s - ﬂ] #
PRI TN LARRRRe,
-20 il
-20 s

0.5

a0 - n
A A A % e,
\n“%\‘“f'gzdﬁﬁﬁ@\g?‘\w \\\‘%\“%Q&&g\fﬁ\aﬁv;;w \\\wﬁ%‘-ﬁﬁa\ﬁﬂﬁw

Attitude Attitude Attitude

Figure 1: Distributions of prosodic and voice quality features to attitudes in all languages.
{red: Mandarin Chinese by native; vellow: Japanese by Mandarin Chinese leamer; grey: Japanese by native)

3-P-45

3-P-45 2 REFEEREAL:
W E B ORI
Broadband up-sampling method from telephone band speech
using pix2pix speech conversion system

@/hREST, AILSIE, FRBTEH, BFOEK(ZEMIN

@ BRATTTHREIRORMA Z#EY, BREGERHRERALEZVATLA
AFREENTINVG, — A CREEROMIREE CHEMEnE L S (X BT
EEEEE LB OFERRSNEGETTULS, HICHEmEssn ih
HiEE BEEHOR MR L BHERREEMOMAES—TE
TEWRITHZ EAEESN, BEREGHSEI EOWEIT S,

& BFORSRERAL-FE TRAREG Y A Y ORVRURE—H
[CRYTohdEEICLIEmEIEE LT 2 BEFEERICES
EETRICL VBT AR SN -EF ETOLEEERICRET
FETHRE TOERSEGE B2 2 FFETIT o

& =R CERONREERICE YHEEFRE / 4 XME Shi-ERIC
5 LIEFEEEREZTLD, FEYSAROSIEESVNETT log
likelihood ratio (LLR) & BABETEMIEIZ & 425 shortime objective
intelligibility (STOI)TEHi L 7=, #552% Table 1,2 (2579, &R

TIESESRELA, PREOBEISEFEICL AR EL ST,
Table 1 Speech quality evaluation using LLR

Speaker | FKN | FYM | MMY | MSH

Tel. band | 2.15 | 2.01 1.72 | 1.90

Wide band | 1.85 | 1.66 | 0.84 | 1.63

Table 2 Speech quality evaluation using STOI
Speaker FKN | FYM | MMY | MSH
Tel. band | 0.131 | 0.233 | 0.884 | 0.213

Wide band | 0.080 | 0.243 | 0.820 | 0.229
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3-P-46

3-P-46  An Experimental Study of Sequential
Annotation for Comprehensibility
Based on Native Listeners' Shadowing
and Reading

¥ Zhenchao Lin, Daisuke Saito, Nobuaki Minematsu
(The University of Tokyo, Graduate School of Engineering)

#Nowadays, language teachers claim that the goal of verbal skill
training should not be based on native-likeness but based on
intelligibility and comprehensibility [Derwing2015+].

#In order to automatically evaluate the utterance, the dataset
including annotations, which is also called as corpus, is required
for CALL (Computer-Aided Language Learning).

# Comprehensibility-based corpora are difficult to find and the
annotation is not fine-grained enough.

#Since smooth shadowing can reflect smooth understanding
[Trisitichoke+2019], the acoustic feature of native shadowing
showed high correlation with perceived comprehensibility.

#In this paper, native shadowing is viewed as sequential
annotations and these annotations are mapped on each frame of
a learner's utterance. It is also discussed how to acquire and map
these annotations in a reliable way, and how we validate these
sequential annotations.

#As a result, correlations of machine objective score to human
subjective score reach a high level.
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