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Fig.1: Overview of proposed method.
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Fast audio source separation based on deep-neural-network-based frequency Multichannel audio source separation by empirical Bayesian independent
component interpolation deeply learned matrix analysis
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Fig.1: Separation process of proposed EB-IDLMA. Tijn is variance and
pf;l is weight of anchors for degree of freedom in Student’s ¢ distribution.

Fig. 1: Proposed frequency decimations: (a) even-interval and (b) uneven-
interval decimations.
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2-1-5 2-1-6

2-1-5  SepNet: BEZFrUor~IILERTBED

=D HEEATIT RAvET—2 2-1-6

SepNet: DNN-based demixing matrix predictor for determined
mulitchcnannel source separation
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Fig.1 The entire architecture of the proposed method.
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A low-computational DNN-based speech enhancement
based on sample point selection
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* —ATHERICTEFREOTMADY . EAOREHNZSNEXRER
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Fig. 1: SDR improvement of processed noisy speech (café noise).
A: conventional (N? multiplications), B1: proposed (N?multiplications),
B2: proposed (N?/2 multiplications), C: proposed (3N2 /8 multiplications).
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Wave-U-net with teacher-student learning for low latency online

speech enhancement
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Beamforming robust for rotation of circular microphone array
with sound eld interpolation
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Fig. 1: SDR and SIR for five cases: no rotation (No-Rot), w/o interpolation when CMA
rotates (No-Int), w/ interpolation (Int), re-estimation of BF after interpolation (Int+Re-est).
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2-1-9 ~ 2-1-12

2-1-9

2-1-10

REIEICKD/ ILAFBERESD
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Fast algorithm of optimization-based re-quantization for PCM signal
* &R, REBE(RIR-I)
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Sparse distortionless beamformer based on non-convex optimization
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Fig. 1:SDR for each iteration.
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Phase reconstruction using the generalized KL divergence
for monaural source separation

OFtLEE, KEMET, REEA RIHL(BLAET)
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Table 1: Average SI-SDR of reconstructed 200 speech signals.
SI-SDR

SNR = 0 dB SNR =10 dB
T-F Mask SS IRM tIAM SS IRM  tIAM
Observed phase | 4.88 11.89 11.90 | 14.36 18.35 18.99

GLA 4.68 12.32 14.06 | 14.05 18.10 21.16

MISI 4.82 13.12 17.89 | 1430 19.24 24.15

CWF 6.30 13.01 13.45 | 14.97 1946 19.68

Proposed 517 13.63 1872 1441 1997 2556
2-1-12

2-1-12  Noisy-target Training: DNN B = 58312
BIFEY ) EREREELLGVEEE
Training of DNN for speech enhancement without clean speech

OFEFHRIF (BT, NRIERINTT),
ZEEET (REEX), BEE—(ELUSHE)

S HEARALI-EBEOAHM L EFAMAAO DNN 258 53 LU
4B NyTT (Noisy-target Training) Z12E7 4.

SNyTT TIZHERATHICEI B EMAT-ESMH L TOMERA
EREFRTHLSIIHFETS.

* EETIE () BEENY - EFGLTHEETE (Table 1),
(i) FET—2 LFHBET RIS ATV FAHHEETIE F7)—>
ERZEALAFL (CTT, NeTT) EREEELIEREL G SN (Table 2),
(i) SNR A5 dB LLEDEREIEY ) — BB L LTHFBITFATES
Z MBS M ZAE ST (Fig. 1)

Table 1: Results on VoiceBank-DEMAND Table 2: Results on TIMIT-MOBILE

(no mismatch of training (with mismatch of training
and testing datasets). and testing datasets).

Method SI-SDR PESQ CSIG CBAK COVL Method SESDR PESQ CSIG CBAK COVL

Input 2.21 197 244 263 Input 460 130 273 175 1.4
CTT 18.53 2.68 3 3.37 3.25 CTT 12.60 2.02 in 2.7 258
NeTT 19.50 263 a’ M 319 NeTT 1.99 313 267 252
NyTT 17.66 230 am 272 NyTT 1.95 LX) 2.61 2.64
NyTT (L) 17.72 231 302 275 Ny { 1m 3.43 258 263

-
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g T
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-5 1) 5 10

SNR of nodsy target [dB]

Fig.1:Relationship between SNR of noisy signal utilized in NyTT and its
SI-SDR improvement.
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2-1-13

2-1-13  #HBhBAHCKICE D  EMRaHI T+ =
BIAY ML OBEZRRNEFERANDER

Study on geometrically constrained IVA with auxiliary function approach
and VCD for in-car communication

wEENE, BEES, FH, 4HE=. LBEE HEXP)

SEERNIZI2=5—2 3 VORRMEDT-HOEFET AT LER
5 HEERATOTA 7 LEFEEOEMIET—ETHAH=H, 1E
EEERT AERSETFENERATHA.
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ATy THA ADFENTEIZH L E WS FIREED. £THETIE
2 al—a AR T TOEMSEIHEES A TINS.

* KR TIE GCAVVA |2k HAEENEFRRA AT L ~DERER
Heofthw A0 - BREE 3 £ LFHBRRET>f-. TAMT—4
IFEEATRAESNZA VAL AGEEBLTE/R L. £
GCAV-IVA %, DOA 5z -EEkifis, AET—2n0RFTY
LR MILVEKET AT —2BEGHRITER L. EROER,
GCAV-IVA [FERFiE L UL EREZ R L=

Methods SDR sSIR SAR

BSS AuxIVA 16.32 2276 17.66
ol D5 0.14 015 3113

GCAV-IVA(L) 8.06 12.78 11.30

[TMVDR | 172 2913 1761

Data-adaptive maxSNR 19.09 2733 2013

GCAV-IVA(2) | 19.12 2616 20.25
Average SDR, SIR, and SAR [dB] over test dataset achieved by different method
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2-1-14

2-1-15 RAA—FETIVE=ZER AR
RIRB S BATIERAL=
W EEETVILAICES
ToAVRERS B
Independent positive semidefinite tensor analysis using

staggerd-model-based tridiagonal frequency-covariance matrix for blind
source separation

OiFFEl (EX), BRAR(EX), tHXh(FNEE), BEE(EX),
TFHAERNTT), hBEEINTT)

S ISTHERET U5 (PSDTA) [Ikeshita, 2018] [Kondo+, 2020]
TlE, SHHIR bO#ESEN S EESHAEITIISH L TIR Y I3
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Fig.1: SDR. improvement for each method.
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Py —F LAY 0T+ EHOER

Applying Virtual Microphones to Triangular Microphone Array in in-Car Communication
YT, WIREA, 5, B, SEFE, WBREGRERE)

& TE ERRERT ALV -EERNICS A0S A= — 3 Vb R
TLOMFEN S SN TV,
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Fig. 1 result of driver's speech enhancement{window close)
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2-1-16  ZZE B4 Sub-Gauss HFIZETK
FEF R AEHIFFEZF v ILIEEIETTS
EF4 228 T 5 majorization—equalization
7L X LZERAV-EHE]

Majorization-equalization-algorithm-based update rules of
joint-diagonalizability-constrained multichannel nonnegative matrix
factorization based on multivariate complex sub-Gaussian distribution

OmEES, ARES, BRAL (WA, AKX (F)IFHE,
TR (RK), BiEH, ERERE (v

& AR THIDRERAERIERT, 2T v ILIEREITIETFS

2 (MNMF) OERETILE sub-Gauss Hi~—Hik LT-RIEA
AEHI9fHE sub-Gauss MNMF MOEHFAIIE, majorization-minimization
(M) 7ILT) XLIZESEFEHE Ehf- [Kamo+, 2020].

®FRETIE FEFEIAIEHETE sub-Gauss MNMF DFif=75 55 8I1%

majorization-equarization (ME) 7JLT") XLZEALTEHT 5.

/35 A S EOICREEDEL W EROEIEEICET 2 EWESHh

TLVAT=8 Mitsui+, 2017], /35 A2 ZEIZMM FFzIEZME 7JLT1)
ALEERLEASHEE LS5 I L THARSEZGTES.

S ERDHSEERICEY, FI-OEHRABAOEMEERT.
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Fig.1:SDR behaviors of four types of sub-Gauss MNMF.
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2-1-17 ~ 2-2-3

2-1-17

2-1-17  REBETHU AV EMET R EREL
BRD D R REL
Joint optimization of source separation and dereverberation
that operates with online and low latency

Y EEENREUER), PAEE RTES, BTHKAE RAEF (NTT,
HEIEZ (R

S EREDEFED 1 DTHHRIAVMLGHT (IVA) ZAEERSRCEE
RISEAT BICIHEBIEEEA L FA LD RDENS.
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Fig.1:Separation performance in comparison with each online method.
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2-2-2 Real-time Neural Machine Speech Chain

O Sashi Novitasari', Andros Tjandra', Tomoya Yanagita',
Sakriani Sakti'2, Satoshi Nakamura'2 ("NAIST, 2RIKEN AIP)

Machine speech chain framework enables the semi-supervised
construction of the end4to-end ASR and TTS systems by connecting
them through a feedback loop that makes them improve together. This
framework was inspired by the mechanism of listening while speaking in
humans for speech improvement. However, the systems require a long
delay for output and feedback due to the global attention mechanism. In
this work, we constructed an incremental machine speech chain
framework to reduce the delays in the original machine speech chain.
The incremental speech chain connects incremental ASR (ISR) and
incremental TTS (ITS) using a short-term feedback loop. Our experiment
results show that the proposed framework reduced the delay required in
the original framework while keeping a close performance to it.

2-2-1

2-2-1
Improving ASR with Multimodal Machine Chain

Johanes Effendi'?, Andros Tjandra'!, Sakriani Sakti'?, Satoshi Nakamura'#
("NAIST, 2RIKEN AIP)

Gathering a substantial amount of parallel data is one of the
major problems in building a multimodal model. Previously, a
machine speech chain was proposed to enable the training of ASR
and TTS to assist each other in semi-supervised learning. It
successfully avoids the need for a large amount of paired speech and
text data by using a speech or text only unpaired data in a closed-
loop mechanism. However, this work has not yet addressed visual
modality, although visual modality is also one of the important senses
in human communication.

In this study, we formulate a multimodal model collaboration
between automatic speech recognition (ASR), text-to-speech
synthesis (TTS), image captioning (IC), and image generation (IG),
in which they support each other under a weakly-supervised chain
training strategy. The results reveal that with the help of IC and IG,
ASR and TTS can still be improved using an image-only dataset.

1‘Thi:awmkwasdnne\M'lenhe\.\iaa;atl\l.‘lls'l'.I'\eiﬁ(:.llrenm'atFacehoolufkl.US&’L
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2-2-3 TIWFRRDFEE LD A EHMNE

ZBLT-End—toEnd BARFBHEEFRH
Multitask Leaming for
End-to-End Japanese Dialect Speech Recognition and Dialect Identification
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|Identification Model | | | Text Decoder | | Protuabity of recognition |
[

__________________________________ Gl e ]

[Speech Encoder | [ Hidden jon | (4] (k] =[ha]

Csnimmres ) (] (] -] M| it |

Fig.1 Network structure for multitask leaming with end-to-end ASR
and dialect identification
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%528 3H11H (K) $2%15 (59)

2-2-4

2-2-4 BEREREOEET— & QUK & SRR IC L 25VE

Collection of Deal Speech and Evaluation by Phoneme [

O Bk, % B— (HIREX), E6 9% (LRX - ), bR R (R
& BREEEOSHEE
« BEEREDOSS, FEESABMNICALTV30EE25%
o BEICLZEBHBEETOES S0%LLLE
(#EEE - ALREZH - EBROBE
o EWMENII2a=Fr—arVY—Le LTEERBMEED ATHEME
PR LR TEAMIC Y T <, BTN EL
SYOMUEMEE ETH s LEBEREROSHAIZIEE A S
& BREMER
e 2BF—5. REE (ASIHINAS), BRmEE 128 (/152N
o [l F—2: REEE IR, BRE®EE 28 (SSYANB/CEY M)
o Fu b T7—4%: ESPNet(Hybrid Attention/CTC)
- REEFOBET—YOHTEE
- BHUEEESSICLY bascline®Fa—=v ¥
B(C)tw bTEEZLILFa—=2Y

« REER
- EHEEEORS, CTCHERTRELLHIERRY I EN

= FEAMBETIECICICLZRA~OHBOHEL
- BRBYERREACEVESDEHFKREL

= BBEICL - TIREGBE L THRY ORI F+52
) SREEERRR

TR ) % ()
CTC weight 0.0 | 0.5 1.0
hearing 106 | 9.0 | 10.4
deaf(baseline) | 40.6 | 38.2 | 37.9
deaf(+deaf) | 41.6 | 30.6 | 30.0
deaf(adapt) | 31.8 | 18.6 | 18.3

B SRREERERBEER)
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226  Za—JIEEBRICKY#EESN:
AR -BRIREEBEANET D
BAEE End-to-End BEFEA RO FHiE
Evaluation of Japanese End-to-End Speech Synthesis Method Inputting
Kana and Prosodic Symbols Predicted by Neural Machine Translator

FRRIEA, RE, FEEMS (BLK-HS HETEH), FBBEHNTT)
SFRTIE, =2—Z/VBMEIERIC & Y RS-k S - BMREES

AN ET HAFKEE Endto-End EEEM AT LDMREZTHTE L 1=

S HEEL AT LERBTHI500 FXD= 1 —RREI SRR, i8E
EHREHEL, ChEERE LTEEEE o -

& GiARA - BRERESIIOHEES S OBMEERERT B1=0IZ, AFT
SR LT ENTA My FTOFHEETL, FeMRB, ToEY

MR, Ot MEITONTER TN 98.0%, 92.8%, 89.8%D
BETEL(HETELZLEEEELE-

S IBRURTLILE HERERE CEIEHERRETL, 7Y MRY
B4 DLLETHES 3858, TOT VY MRYOKIZE ST MOS fiE
DBFBHENBNEN EEHRELT-

5

Oerror 1error Z2errors 3 and
more

Fig. 1 MOS in the subjective evaluation of accent and intonation quality. The emor
bar indicates 95% confidence interval.

2-2-5

2-2-5 Onoma—to-Wave: A /TrRHNLDIREEH
BRFEDRE
Onoma-to-Wave: Environmental sound synthesis
using onomatopoeic words

Y EAER IR, HARE ABHAS), HERe M (EAR),
TR (T K), EAETE, WTE— GIdEks)
& FHRTIE A/ T REANET IBREEESHFEFIRE
> A/ TR BOBMERMLULE B TE— &)
Ly EOREERET 20IEHTHDESNTINS
¢ FEEBIL YA/ T MREBESORCHEFRESE
> RIEMETIL (sequence-to-sequence) & YUHEE
* /T ERIINA, BEOEEDEREANE L, EREEHIE
> TEOE) OLSLEOHEERTSANEANETHIET,
A/ MREGTRCEDE (FEAR2 ) OHiEZEER
& TERETMHSEER C & U EREOFHEEEMR
> ERENANA/ 7 FRELEOIEERRTETLHHDFHEZH
WTHEEE (KanaWave)k UBLARA D7 #5#1G

5
4
3
1 Q& -
; o5
&F & _;2"\

A

Fa

TRE

ey

Acceptance soare

¥,
s

B 18T 5/ 7 b SO ST ROEE B 2:4/ 7 bAISHT SO SE

2-2-1

2-2-7 BREORBRRESGHEEEL-BHAHE
FEORMAERET L ORE

A study of waveform generation model with convolutional layer considering
frequency characteristics of speech

S K EFNE (BLA), BRGNS (HUARE - tH3RIET), JRIBEFF (ATR - t3REE
I)

@ EFAE SN TOAERERETIUL STFT DX EMFEh 5 EEH
TR ERAU-IBRRsME R 5 L THER (EFEOEM - By
EFETHIELITHEIL TS, Lizhio> T, ET/ILARERRIZE
BEITER LTEEY A EATREICNIE, &5 5 EREDR
AR SN D, AR FEEEIERI IR T AEAAMETHD
sinc B#E h—2 )L ET B SincConv L EEHESOIFFWREARIEZ 2
HarmonicConv % Fig.1 M 51 Discriminator [Z8LA L1=-EiE4
BETIVERETS. ChoDIEEETILCLHPEHEFOMREITRE
HOPEEE BV THREFEOETIVZ LS8R EFROREE RS
C & HFERREHESRSBR TR

MSE

M.SE
= (o)
o layors 9 layers :
| Coomn |
--'/ Pl
. — | T . Harmonic
‘ Lowering
SincConv SincConv SincConv
oo | L smcCom | L Spcom | =a
~ .
A Raw Waveform
(a) SincConv Discriminator (b} HarmonicConv Discriminator

Fig.1: Discriminators of the proposed speech waveform generation models.
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2-2-8 ~ 2-2-11

2-2-8

2-2-8 TV EZE L= LPCNet [TED<
BEL=a—F/)LiRa—45 D5
Evaluation of lightweight neural vocoder based on LPCNet
with tensor decomposition

O&NIHBIE. FHBBIHNTT)
®WaveNet [ZRFESNEH=21—F IR —FE, HEEDESNEA—
ADRI—F &Y L BREGEFESMTE DO REENIKEL,
EERAHERIZ GPU 05 70t v HHWMETH S Z EHBLY,
@ CPU TOBREERHIRIAE L= 2—Z)LiRa—4D—2IZ, HEED
INELYDNN & V—R T 4 ILE—ETFILERSE LT= LPCNet #'%5.
L LEREDIRITEFED S B, 1 20 GRU DA EHEHIT
HY. BEYDDNN EZ 21— )ILHYMUBEERIOHES £ HD S,
@ FRETIEZE LD, MBEHFEAKEEYODNN EDa—)LE
FUVUNARTIES V2L, BREIZL-T,
» CPU LT 1.26 {03 b A 538
> PEEEOEHICENT, BASE oL LB EHEEL
TTS TFRILI-BEHEDO™EA T, 7 UF LD LPCNet v s
BAMERTHTENE

Table 1: Average real time factors (RTFs) @ Intel Core i7-8750H 2.20GHz.
“Speed enhancement” denotes the improvement over original LPCNet.

Original LPCNet 035
HOSVD DualFC™ 033 1.08x
TTGRUg (v1)™? 030 Ll6x

HOSVD DualFC 028 1.26x
+TTGRUg (v1)

**1: DualFC’s parameter reduction by 82.5%.
**2: GRUn’s parameter reduction by 86.7%.

2-2-10

2-2-10 [EHA - FEAER S DA BICED <
Za—Z)iRaA—FIc kB
EEEEOETIVEDRET

An investigation of modeling speech waveform by neural vocoder
based on periodic/aperiodic decomposition

OEBTE, BAES, BFE XKEE—, HASE, EHE—
(BIX)

o 4L, BRNBABES LHERBMIESEANLL, HFIEPE
FIRDETIVIBEZRAWSZ LT, A - RN EERIC
AEEhBETEREREETIVETESFEERELE.

e BT, LNROEFIEEEF M- (Fig. 1) KEW
T, BRICERERZEN - FRAMRS CHBUETIVELRES
& (Fig. 2) EHBT 32 & T, FHOBIETHYICAL - FEFALA
BASE LB SEEREEETIMELTWAZ EETRT.

Fig. It Neural vocoder based on parallel model structure

ww;’_riw e pim
Paicaic pgnal 1 [rp— " Faar”
. pese () | P — - )} S
[ s
] el .
Panoe wirekorm medeing
Aperode wireslorn moteing
P
sourisde (cda Tieer
* c—w—;( }| 1 s (o) "=
. I Torpet apenedic wpemom
Fig. 2: Neural vocoder based on periodic and aperiodic decomposition

2-2-9

2-2-9 DiffWaveGrad: iLEfESEE =1 —7F)L
RIA—=YDOHAETIV

DiffWaveGrad: A combination model of diffusion probabilistic
neural vocoders
OFARE, FHEE, SEFA, AHE?
(EHBETHRERE, 2AEERT)

- JhEERR = 5 — S )L O —4 : WaveGrad & DiffWave
- BRI DBADH TEERREG/NZ LILERERETIL

CEHEERR T 5 — SR - ORB—>ERELICE
B L~ILICHE U f=Diff Wave
-HELARLCEOYTETY S -EEEL
- EEGERARA R 7 LY

- DiffWaveGrad : WaveGrad & Diff Wave D#HAETILDIRE
ELAILDOKEWHERODFI ¥4 - DiffWave
FHLALONE WHEFROHEY6[E - WaveGrad

xn ~ N(0,T)

i
DiffWave DiffWave DiffWave DiffWave WaveGrad
SM-10 P+ SM-9 = SM-8 [ SM-T M+ SM-G
N =-015] |2=-045] |2=-0.75] |=-1.05] |©2=-1.35
]
!
WaveGrad| |WaveGrad| |WaveGrad| |WaveGrad WaveGrad
SM-5 P+ SM-4 [ SM-3 P SM-2 B SM-
O=-165] |=-195] |Q=-225| [2=-255] |1=-285

o 1 .
R mREH oDiffWavek D H Sl £ % RIR

2-2-11

221 Saz L EEARDOOKRR T4 LB
WaveNet 0 — & D B4 (BT 2 5T

Evaluation of training conditions of WaveNet vocoder
as posffilter in text-to-speech.

Y% [AF0HE, Yi-Chiao Wu, Patrick Lumban Tobing (&),
HUKIBIT, KBAH(T—74), FEER(Z2X)
FEERD TTS VAT LTER SN AERESIZHL,
WaveNet RO—H ERA b 7 1 L2 ET HHEAHDRBEN TN,
> zEL, BXPOESHESEIBATEORRICR I, RED
TTS YA TLTERSh S EEES I HIHEHEETRTHS

FHATIE, FREDTTS PATLTERESNAAEMERIZHLT,
RARIAILEEERAL, WaveNet RO—H DFBEFEMHEEX TERM
ShARA R A LI BE~OEEERET 5.

SEERRUEFEIC &k Y, WaveNet RO—F #RA b 74 L3 LT 2HHRAIE,
EEDTTS VATLTEMSNAEMEEISH L THRENTSHY,
&S LEEHBERICELEFEETIILT REELIYALESE

5% configere it

Fig.1 Framework of postfilter for
TTS system.

Fig.2 Result of ratio.
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$£2H 3A11H (K) H2R8 ~ K425 (61)

2-2-12

2-2-12 NATYYRF—bIoa—F D5aLFE
[C&DMIETFE S RLAROH{H

Reinforcement Leamning with Hybrid Auto-Encoder for
Meural Network Based Automatic Physical Speech Synthesizer Control

OfMER, %MA%A, FHE (WIXN
S UIEEEAMIL. SAREERALEEREQR Y MOEEFEE D
REFHR. SRR COBFRERLEICARTHS.
SEEESHBRERNS 52 —J Iy FEBET2DOAERA
UWVTHER G LB A FEERE L=
SEBRO-_1—F LRy MIEEORESHEIF LTEEL., YET
EARNZEERH L TBAEEER6 C AERETHD.

il | [ M
FI0) Critic l

Hoise

At .
: ; 3 ; —
i i WEESAN
Fully Connectsd ||!
Bctor: H 8

H l Ll £EE0)
M
| -
: H AEFEE
1 f d SRR
EEHIHE e
F5)
1 Actor® B0 BN
e E (iT#h i@ @)
-~ = ML
AhEE — | Critic £ E O BN (L)

Fig.1:Hybrid auto-encoder based leaming system for automatic physical
speech synthesizer control. We use the deterministic policy gradient (DPG)

for the learning.
2-4-1
2-4-1 EEIMEDOEREMENE
EREEEMEDRER

Relationship between event-related potentials and
auditory lateralization ability in the elderly

KXERHF, ARBHT(PRK), ABSKEELRH, FARIDRR)

EiEOESEMEENDIREFEMNE LI-—EDRBIZLY, $5E
EICBULHEMBME(TD)%2E LS CalE SSE e Y o7
W EhSE SN, AR TIE SEEAHREN & ESRTETE DR
REFET B0, {EERMICEAZEDLEVE, R ITD #5%
=BEERWT S ATy FIEMER(MMN)EEIE L=,

Fig. 1 [<EiEDOERSRCOSREURBORERE T, R8I
BLTH, BIHEOERIORERIFHERSI-, Fig. 2 (TBIE LK
DRz, BHE GERSN=0 L RABIOFERIZH 145 MMN
OERZRE 75200 ms DEMTHERAS, BOARIZKE {2 5{ER
AHd I LD Tz, HIZITD [Z&D MMN OEAFESH BN, ITD A
0.4 ms OEEIZDLVT MMN AEOABEIZHHKE o Tl

—MMN
Standard
Deviant

L = I 20 | s— J
08 0.4 a 04 08 -200-100 0 100 200 300 400 500 600 700
ITD ms Time ms

Fig.1 Ratio of answers
for elderly participants

Fig.2 Example of ERP waveforms at C3
(ITD=0.4 ms for left ear preceding,
younger participants)

2-2-13

2-2-13  TSAN—RED-ODHRr—FE
EEMIEZAV-EERAL

Speech pseudonymization using cascaded voice modification
for privacy protection

*REFEAFELR), FlHZA(HK), EHESOH, BRICEG>#ILK)
& FHRTE, FET—2 855V HEROESNEBLOBAED
HERAVTINIL, EEORZIEEBMNETHFEERET 5(Fig1).
#EER & WER B\ TEMEHEERL. BaBIMOEN SN
BHINT A —ADBEEEIT o1
BEEORAEICEME Y HEHMOMTEFEASHELI LT, X
TOFHESR R THEHNR Sz, BHOFEEEASHELILT
INT A—B DIFRERERAL(Fig2). & YViBithiy S A—28R%
AREICLIzZ &AL TILNVA,

hiE i W mi E

Fig. 1 : Proposed method to optimize the parameters

o——  om
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-

Y% m w = = 0 ™ ® a4 @
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(a) mm¥iE (d) Wl B 1y 42 (4B )

Fig. 2 : Parameter search space between single and four-method

2-4-2

2-4-2 B EHEKEORIEE(CLD
KFEERAERER

Sound source localization in the horizontal plane by normal-hearing
listeners under simulated single-sided hearing loss

FEFLEY (FEIX-R), FE— 4 (FETKR-SETD)
¢ FEMBEOEREMENDEBHRERITHE 1 ATvTEL
T, 4 BOREEICH L THEMBOMKEEZ/EYE L, KFEN
DEREMERET o= TOHER LUTOIEMTRSh-
*4 £th 3 FOEBREIFEHIBRETE, ERAMICEHST, G0
[CEGENR L

0L @ (3 nsi ! HOr (byaiz
315 » 315
b '
m ] 5 m B
o 4 ] N
[T - T T N7 B . .
3 135 > T | i/
B o g TEREEE T AR
e .. e ” a5 g N
g o % £
= 035 90 135 180 225 370 315
E -
g, 2
360 . 3
(c) kke .
E 318 § B 4 30
2 m Y e 2
£l Als ]
190 .c.e\
ot S I’i ¢
@) A
45 .

- i n n _l_\ i i i
0 45 90 135 180 225 270 315
Target azimuth angle [deg.]

045 90 135 180 225 270 315

Fig.1 : Directional localization responses to the stimuli in the horizontal plane.
O: normal hearing condition, ©: simulated single-sided hearing loss condition.
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(62) £2H 3H11H (K) %455~ £5%515 2-4-3 ~ 2-5-1
2-4-3 2-4-4
243 2.4-4 HBSFZ & B
Detection limit of sound images split by synthesized binaural signal JyFEIEH#E bn OATITYHTE

v EHE, FIKE THAYSA—L, FRED (FLRIKA)

& EEfEEE (TD) LAEREEE (ILD) AEEIZIERT 254T
DEROAENEOBRIR RSN ST=I BB v ULAIE
HHRIR)ZAWTER LT/ / —3 I ESOEEO S SER
#1701z

& BREPRD 2 DOREYFZBAAAT HRIR DEEEEDL, £, BTAKTE
80 ENBIEE DS (Fcond) THI39 B, #5/KFMA 180 EM S
th¥E 5% (Bcond) TH43ETH-T=.

& BHEED HRIR £8AAAT 2 DORYEDFLEFIAD ITD OE
(DLITP) | ILD @ (DLP) #HH L. ITD F=(ZILD D& (ITD or
ILD-cond) [Z& > T L HEROARAEORARE L=, T
2. ITD ZEHREOZERIEEENE <. LD OEHHOZERIZE
BENHoT-,

80 § F-cond T 7/ b Fcond
$ Becone { 20 || Becond
i - *# ITD or ILD-cond
D .
g e f 5 15 I
g Q
=2 40 22
5 { { f o
B 203 { 5
# o
Q o 200 400 G00 800
1 2 3 4 5 6 Ave ITo

Listener DLg ™ [us]

Figl. &R\ /—IUESODL,  Fig2. BEHODLIP EDLL

2-4-5
2-4-5 ENMRRABIET—5%RA0 -
EBEE KA EANDIEEMEEREE D
JIFEIERE bin DHTITVHEE

Category estimation of notch frequency bins of individual transfer function
based on deep leaming using the anthropometry of the listener’s pinnae

FEEI— (FEIK-IR), RE— {4 (FEIX-%ET)

* EMEHRTF Z—ABHRENFEIFIATES L3127 518, FRFEER
WTENEEA SEMEHRTF 24T 5 L 2BiEL, TOHE—EHEELT,
Bkl £M0C, EmAM HRTF 0 N1N2 B bin dh 73
YEHESELT-.

& NIN2 S bin OhTIUHSEE FiksEs kT LRI CRT 2576
IZESTITALY NIN2 ThTh2 AFIVICHiEsh-

& K HEREEREERIZH T H80PEL, N1 TIELT88%, N2 TI£664%TH-1=
h JEERE ORI LTS Sk Y N1 TIE814%, N2 TIZ723%E 7%
->t=

# Leave Two Out SEIZHITHRIPEL N1 TIL71.8%, N2 TIX652%THo1=
A, JEEREA O LETS S &2k Y N1 TIET76.1%, N2 TIE792% &%
o7z

Table 1 Prediction accuracy for each evaluation method by DNN

evaluation method N1 (%) N2 (%)
K-Fold 78.83 66.36
K-Fold
(data augmentation) 81.43 72.34
Leave Two Out 71.83 65.28
Leave Two Out
(data augmentation) 76.06 .17

Estimation of the category of notch frequency bins of the individual head-related transfer
functions for front and rear directions using discriminant analysis

wBILge (FEIKX - SRE— (FEIX- %€
EEREUEAD HRTF O N1, N2 AAEFNDEES bin OhTI) EE
AR SHETET HEEIREL, TOMEREZRIELT:. LTDC
EHBASMN Iz o2

1) EEARIZENT, 76 BrdD 55 71 B N1 IFPiILERE 6.3
kHz 55 8.4 kHz M 6 DOEEE bin IR L1z, BHRIZ 72 Erad N2
[ElELR%L 9.0 kHz Hvis 11.9 kHz O 6 DOEEE bin 25 L1=.

2) HAIZTBWLT, 76 B0 55 70 B O N1 (EPiLERE 7.5 kHz
M5 10.0 kHz D 6 DOEFEE bin (257 L= 70 B4rd N2 (Z5{yE
FEEl 12,6 kHz 1 16.9 kHz D 6 DOEEEL bin IZ73fF L1

3) EFAHTICET ANIN2 B OARIRMERLS &, 6 DON1,
N2 BLEE bin (ZFhEh 2 o0h T IHETE-

4) FA —THENOERARO N1, N2 BEiE# bin H731) O/
RITFTNTN83.1%, 77.8%ThHof=. HATIENT£74.3%, N2I
T711%THo1=

Table 1 Percentage of correct classification of N1 and N2 frequency bin

category for naive ears.
Front Rear
N1 N2 NI N2
83.1% 77.8% 74.3% 77.1%

2-5-1

2-5-1  FHEAOF (I RIZKDRTFAHR—LE
DEBET7 —MAE
—EYESENOREEDESRATRERE-

Questionnaire survey on sound environment during stay at home by
COVID-19 - Awareness survey results for residents by building structure -

OEEEA(AX-EI), ARHSBEF(II—F2R)

SHROOFIAIILAIZEBRTA R—LPlE, EFRHEESEOEESE
FELBYEEBRNR GHI LS5, (EELIIRLIEEICR
BENHREENSH D, COLSLREL HREFEDESOEFIA
REL LTI BRISELWEHEESND,

®T7Ulr—ME, A A—3y FRRICKYSEEL -, FEREIE F
AEAESEMEAN 2020 6 A 18 H~22 B, FFAEEEBH 2020 £
6 822 B~26 BT#Ho1=.

S RETI, EEOBEEFEERICOVTERE T o=

& EREEAOIEETIE, ThThOWE TR Sh A MRE
LT BEEEESH St I TS EFAR 5Nz, Chiblk
REITh- Y RERITENESEEEOR LICIRYEA TEHBEN
BEEEHCRMEIhTETSLEALND,

SFEVATIE MEROHITEFEVAICERET 5 EARERDOXIL
ELTIRMHLTLS EBZ 5N dH, FHRUVAISKHT HEHEIE B
PEFRAANWDEALEHICELL T T EMS, SELEHLT
PFEETESTLBELNHDLELZ D,

@ 2ATA =L ENWSERUERFHICELTE, Z<OI ST
BEZAFNAILELGRILTIVERT, 1 EFEOAN RS TN
BEFAFNTWSILE RELTIESLVERETSHSS.
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5528 3H11H (K) H5%1% (63)

2-5-2

252 WEBRBIVTDHAF—TLTI2
24 R T HBEREXESEDRE
-EEHELFBDIRT-
Discussions of how to improve acoustic environment of open plan office with

WEB conference area — Report of acoustic investigation of an open plan
office and acoustic issues-

O Lintd (AR

2020 ££0) COVID-19 MFHTLIE, EEHHEEHATLIEELER,
fiE ALK E EE LIz, AR TIXEANERESERZOREEHC
Bz, 57 7 1 RIZDLT COVID-19 DFARIZ & USRI CHiEE
AL TWABEREOTLIZ DWT T iy — MEEETo -8 L,
BROF—T TS5 0H 7« ADIaZ HBE = DLVTHET 5.

@ COVID-19 MifiEfTI=k V) WEB £SAVEMICER L, FAIZHESA T4 R
DOEBROTLEHBENRLTWS Z e MEETERFig 1,2,

@B 58I “FH A BRIBIC DLV TAE L RAE—HBORITHEDIES L,
RS- L AHEBOEV I DLTHRE L= Fig. 3.

COVID-197 T ke
* 7« AOHRAD

x‘t % Far 40% 0% 0% 100%
Fig. 1 The ratio of people who think acoustic environment
has changed after pandemic
COVID-19TEAT LM & HBL T i,
EUMISERE I CHoEREAYETS ThThoRolNES ENK
(s ) AN
e g
S —
ST FTRE ;
ol = onttinn [N [
ADEOR -
- L W% N BN BI% NO0%
LY

Fig. 2 Answers of the question “Are there  Fig. 3 Answers of the question
any sound which make you disturbance  “How much disturbance each
more after COVID-19 pandemic?” sounds have?”

2-5-4

2-5-4 FERBFLERAIVIRDO FEEBIER-ED R L
T 1 -HHREMALI=GE-

Improvement of sound transmission performance of partition for droplet
infection prevention, part 1: application of perforated plates.

ORI, S35, FHEELS VMR

& 3R O O RBEBEOHLATALE CAL SN AR Ao Y
ROEEBEBEEEETSELIFTEEREL-.

®Fig1 OLSIZ, HIYIROEEISEFUREZSBENM L TREL.
HEEAEELSEDILICEY ., EEHEEEET S5,

® FEOMAMBFUREEE LI, T@EIciRET o &Icko
T. EEHEEAAE UETT B(Fig.2 DGR EBHEDLR),

S BRI YIR-BFARO=EEETHY . 2 DDHBEBHEL D
EEZBNDH, EVVEREICE L HHIEFZBOAHIIESITHID,

& TOHRBEEMIL. HEYIROES OEEICIHEEF LG (Fig2 @
R & RIRDEED)

40
Perforated plate  Open ratio ¢ .L PVCl(only base plate)
T I N )
. [)‘msil\fp < 30 Tt ." |
d A Densitypo, g fir1256Hz |
—+ LI ; for= 1031 Fz | s
T . g 20 e .
Ar Density P 2 .\
! d | L - /i
= | K 4 PVC1+AS+PPI{0.8)
T I N g
Perforated plate  Open ratio ¢ E 10 ."\ ! !
N g | PPI{O.8)y* AS+PVCI+AS+PPI(D.8)
Fig.1 Amrangement of perforated plateson = PPT0EHASPVCTASPPI0S)
both sides of base plate. i #d=10 mm in the all cases I

500 1000 2000 4000
13 oct. center frequency, Hz
Fig.2 Comparison between measured
results of perforated plates on both
sides and single side.
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2-5-3 F7Icxd 27+ LEEDERIZETS
GEES: O

*A simple mockup experiment on applicability of plenum structure to doors
ORR Lo, REE, AFEE BANET AFEEHE,
BEALEY, FITH#E— (P XER-I)

& T LR FOEROBRRSMEEE T HETES LT, ASibE
ZPLISEEFAShTSEY, HRFERLEL. —FA, COVID19 MEEALE
AMEELT, FPERML TV SEESEHNRRITohd,, TLHLisEntE
FIZRRATENE EFLEIARNTHLEZA OIS, FEETIE MELRE
BIzkY, TLFLIGED F7A~OERR RO A R RS,

& =R D ¢ A0 2 BEFEL TLARHEI YO F7 £S5 L0 %R
LTI, BREN N 2ARE (L ELTHELE:. TR JL
FLAEE 15~25 ciEORINEERT HITHEhL Y, FRULLODESHE
HEohtfz SikE 2R - EREE,r o0 bHIEREET LN K7~
DT LHEEDFRAISDLTIE REE~DEEHET 2L DEEA NS,

Insertion Loss [dB]
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Measured results of the insertion losses of the mock-up plenum structures. Opening
widths: Blue:150mm (without absorbent), Orange: 150mm (with 3.5mm absorbent),
Yellow: 150mm (with 7mm absorbent), and Green; 250mm (without absorbent).
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Improvement of sound transmission performance of partition for droplet
infection prevention, part2: example of accrual application.
OFEEER, AR IBRUNESD

& FEAFLEAOA Y IRIZEREEST L CHFUREEDE L(Fig.1), 05
BHBIZ & HEF AN E L-EHOEHMIZFERAOTEZLNILOEL
Zx, EWEESO-HEE LRI L VL,

S ARRERORITE L, REO—FMEESEFURI 2 EET &
BEFMSIITHEL, THEMALLZEROEELALERE L.

& ERGEES) L FEAER)DE VRISELESIC, ) ViROmED
KEHEHIURTES C & T, HVIRBEDIBE LN, FEAD
BELAHDEBREDT 1 v FELIERETHSBALLE,

S EHAROEHER NS D &, ST 52BESOEIEHIE L
7Y, FEAOBELANLOELIZLT M EG T,

& 70 LEOHIVIRE, EEROFFRERL V-3ER(Fig.2) &1L,
HEEAT R L AROER YR ENT -,
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Fig.1 Geometric positions of partition, Fig.2 Measured results at sound
sound source and receiving position. receiving point for various area of
perforated plate.
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TO)ILIN—T 12 ~D MPP DI
Application of MPPs to an acrylic table partition

WREAEY, LAt BEE (WPX-R), WOX HEESE (NC
E®)

@ FHETIE, COVID-19 DESILARHILE S L TRREIESIRESH
BT IiN\—T 1 a2, RHEZEFUR (Micro-Perforated Panel,
MPP) ZIGHSE-tOEIREL, BEHFEOBEETo-

SHEBRALT Y JILROMEIZ, ZELRBEHEAT MPP %511, 3EL
Ltz Si—T 4 23 0 Thd. FEART LA THEIED 3 2hBkE 2
Btzth, 3WEHLT—TEIET Y ) ILOETEVHBRIEL L
L. 300RGLEHTHRESIREEFAE L

& HEBRK 1 ELYOHEREER TR LIzE 2 A, HAT—T TR
WEERERE, 70 U ILOBETENEEE 3 DBROSEEDIE
BLWE—s&RLE BRSSO 3 MWEECI LT, TEAMEEL,S
ASFELERND L EHE, RSN RLELEZEEZ OIS

05

per one specimen ()
e o 1
(%} w 4

g

Equivalent sound absorption area
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Frequency, Hz

Fig.1: The comparison of equivalent sound absorption area per one
specimen in three different conditions, (a): specimens with three edges
open, (b): specimens with three edges closed by gum tapes, (c):
specimens with three edges closed by acrylic covers.
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Detection of persen in a pre-fabricated bath unit,

- Detection method of room conditions by ing 0 istics (IV) -

SN ELEE, il #9F], R SRRAE (MK - BFRRY)

& BUEEEFORMCL Y, AT R EORBERERERER
SF0 A= P OWEBEMLTWS, LhL, BEL kA LiCh
AT 22 ki, T4 A — OB O MDA

® “hET, ENOFEMEEHERZRIETSZ LI2L0 AOFE
AN, FiROM TEDZLERLTER,

& EEETIE, BV ATERM LIS WREREBRE L TAOSR
WL RET S 2 L AR, BRI M L Zem)
O THEE— FRRAMICHEADI1ZD, ¥ —F - RiEDH S
arbe—7HR@EIATHHMENE L APELEH LST
[AYE &&=

& JOFECLHZHNTFEREOTRIL. C—r BlEEoBheys
A rDkE &R YICEhS,

& Fig. 1OL9z, BNERLLETZUAS—2 (14 §) NIZR
E—dib AL —FHEM LA P ukrTEEL, F—2H0
koA EDW I L 5 M EHE OB L 2 W2,

& fEER AT A O D Tk,

& ARV ESE, SclVEBE L EmOERREER)
R R & < T B (Fig. 2), Zhd 6 B3O & T
EThoHEELLND,
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R R
Frosncy [He)

Fig. | Experimental setup. Fig. 2 Frequency charcteristics
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Examination of sound wave focusing of airborne ultrasound phased array by
time reversal wave

Yol KBRS, Y —(AXETD)

@ ZEhBEE T x—X K7 L1 (Abome Ultrasound Phased Armay :
AUPA) & SBMERRER Z F A& hE - IEEERETEICDOLVTH
REEDHTIND.

& FRETIE BRRIEEZRL V- AUPA OFRERIZ DLV TR AT
2=

*HERLY, BHRERERCESEROERICOVTHEL.

w
=2

Axis, y [mm]

=

90 135 180 225 2T o 45 90 135 180 225 270
Axis, x [mm] Axis, x [mm]

(a) Phase control method (b) Time reversal method

Fig. 1 Normalized sound wave focusing distribution.
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i
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(a) Phase control method (b) Time reversal method

Fig. 2 Normalized sound wave focusing distribution (y = 46mm).
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Basic study of noncontact shallow underground exploration method by
acoustic irradiation induced vibration, -When using Kanto loam soil-

O#AMEE, HAMT. Il #. Lit #USEEELR- ),
FABR, BA HURMEHIEA-B), ARIEZ, REFHERIR

& LEBREL M ERET HFEL LTIRL—¥15E BSFRE BR
BES S UERIFE & L\ A EAECALSh TN,

& LLGhts, EQOFELEHAIME iR TRt L <IBEST
DWENHY, ERN IR TIREETI CLI3ERTH oI,

& —74T, ERRIRERL VS HEMERREA T, NERERS
FL7ZUNV ZRLRIZI0 mLLEDEREHoT=& LT, JEEMT
EEPREHI SR TE DAREEN B 518, ERHEEIEIT TS,

¢ SEIZERO—ATZAVVERRE 2170\ L—5 By TSR
M5 20 mIEREENATED b THERMOMRERI L= F—F
VROEBAEHAITE S L EHRRLT=,

@ ) (&) P !".'.‘
Sound source " 5 2]
[F})?Walwr; Scaneing LOV wit_, 3 D 'Q

:\-:{. / K b i
9 @ - (g) -

—mmEEE ! @'!

o W

(a) Experimental Setup. (b) Photograph of a buried object (Plastic pole
base (dia; 300mm, depth; 50mm), Vibration energy ratio distribution (50-
200 Hz, Kanto loam soil, water content 20%) (c) 10 m, (d) 20 m, (e) 30 m.
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Stability evaluation for clinical application
of backscattering characteristic analysis by annular array

HAERER(FRX-RRE), XHEBA(EILX- T/FHK-CFME),
AJeffrey A Kettering (Riverside Research), LUIOE (FEEK-CFME)

& DLFEEEL 20 MHz Q7 =257 LA THELREL 5, 10, 20, 40
Im Q4O T7 2 FLEEHIL, ThEThOIO—EBEHERR
HEUSRBISELE LTHWT, #AERE (BSC) #5HEL -
f-. REMHEE LT, BE—MERET & DOHEE{T o1

® 7157 LA LHE-IREBTFOLETE, BRSEFEoERIERLC
THDHH, BSC DFMEL HRUSEVARER ST SHREEHIIE
DREWNT 7> LTI HCBEREE SO TE—IRFOSE
HREVEER LT (Fig. 1).

® E—LT4+—3 2% (SyntheticFocusing) Z#MALIz7 =257 LA
OEZEBHFEOT R EFN LA VEREEE TOMEEMREHE
DRREMEAYRIE SN, SHIE BRERIGAICRITZ) 7L A LD
MLEERFEZ DA T LIBEETS.

Reference & 5 i
phantom b= 10

!

5 | e

T e = E ?:bﬁpxz;ﬁ:t:b

e g W
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Fig.1:BSC curves of the 5 pm scattering phantom.
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Filter design considering depth dependence of transfer function of
ultrasound measurement system for high resolution observation

NREEE, 7 BT FRIITE, £ EELR)

& DD ERDOB R RRAERED-0IZ, HEESFLHEIET 51
HDT 1 ILEADFE - BREET TV, ARETIL. FORHEE
BT, BEREREREER Hwd) OFRSHGFHEESET
B EQFEEHCOLTRIEIT o=,

S FEF, KBIZHE LT VOREE d &5~55 mm ETEESET
G LI-ZERFIEE LY, RS TEDIRERMMAEHE L -, H#EL
f= Hlwd) ZALVT, #7)LAEREL. HBRSIRELI=D14YV
MNoDESIZHL, &4 74 ILAOFERAETT-.

®Fig. 1(a)| S R SRIFEEEE L= 7 « L2 OEBER. Fig. 1(b)I<I&.
FREEFEEBE LGV T L2 DERBRETT . ChodHic
&Y, Fig. 1(a)0AIMEEEEEAGES . ZRSREEN M EL TS
Db, LA T, 74 L2BETOMRIC, (RERMOFES KT
Trii%ﬁ?*% CEIFEETHD,

F .1. Results of applying inversed fitter
(a) considering / (b) without considering depth dependency of transfer
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Basic study to evaluate relationship between backscatter characteristics
and tissue structure of rat liver

KNAARE (FEAT), AREE(FEXRRS),
KHHEBA(BILA- T, FIHA-CFME), FEEZ A, LWOE (FIEX-CFME)
S EMOBE R ERT 2~35 MHz DIESEI BT I7 > b
LELUZ Y MHROTIESEIEL, ERERE L UIBHOE
HEEHSEIE LT=5 v MTRROD R RELR AR & MRELIA Y 1 KiEE
T3 CLT, FBEHRE L E RS OBFRE S DL TERE L

& EORIBEGHIZH LT H, EERF (Control) IZEL L THEARRT (Fatty I,
), $4£AT (Fibrosis) M BSC AYkZE L MERAFERS -,

& ZIFEORE A X ESD (Fig1) #FEIZHULVT, structure factor
model (SFM) ML V=15&TIE, Control [ZH LT Fatty 4° Fibrosis
@ ESD HEEEIcKE FHfis it

& Chid SFM A%EEER T HRELHREEEL-ETILTHY, Control
TIINEUEEELER, BERHMEDHEAT Fatty I TIERELELFLSE
IZFEET 5HM & LTEHE S, Fatty I & Fibrosis CTldiafikEs
DOHEEHSEIE LIAREL L GBS hizzh L BESh .
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Fig.1:Estimated scatterer size of rat livers.
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DML M eI etk

(Invited Talk) Distributed Mode Loudspeaker (DML) potential
with application technologies.

OiFllf —E(AMK-EI),

# Distributed Mode Loudspeaker (DML)I&, 1990 Si&¥(Z#E New
Transducers Limited (NXT #H)I=k VIREShiz/ SR BRE—HD
REARD—DTHD,

& AR5 TlE DML OREOMEIZ DT E L, DML OFRHEHTIZ DL
THIEY .

Electrodynamic ppmL Electrodynamic
loudspeaker Ioudspeaker

riml ., riml

listener

Fig.1: Example of a stereo sound reproduction system with a
complementary distributed mode loudspeaker
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Maodal analysis of violin by experiment and numerical simulation, by
YOKOYAMA, Masao (Meisei University).

Ofiilh 1S
A=W FAR)TLDT7AH) OHEE LT, FEOE— MR
ISDWTHANGY 5 FoRIC L SRS . BiE S 2 L— a2
& BB = DLVTHRAT 5.
@74 Y 0CT RFv Ik el 3 JOThak T— 2 £ EUS LIRE &
EHOBRMIES S 2 L—2 3 VEToOTNS,

Fig.1 Vibration mode by Chladni method (right: back plate, mode 2)

(a) A0 275.4Hz
Fig.2 Displacement of violin in mode A0 and CBR

(b) CBR 425.8Hz

2-6-10

2N g ma b omERE k& OB
Design method for reduction of noise and vibration and its application
OEHsth, HEEE(HIK)

& EHESEOMRTERO-OIZE, BABETEETS JEHNE
BTHY, EDLSTHBEETHERERSGEL L TRERTHD.

@ BERT L, S A—FERNELSE L EOREROELE
WAMRMTRLI-DOTHY, FETITHEETINEE BHENRE
EALTLS.

& B X IEEBERT « OEFFITEIT/ RILESEREE D S OGS
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Fig. 1 Objective plate structure

1234567891
Location nunyber
Fig. 2 Stiffness sensitivity
around the resonance

Ik 5 ER

New development by three-dimensional structure
of distributed mode loudspeaker.

OXRAR FEHIKR), ME [FHILIK)

@i, FIRIZHTSEH-RBE— FEBICRHBETRAE—H (HHE
—RARE—H DML AYRRSHhTIS.
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Measurement, Visualization and Analysis of Sound Radiation
using Optical Method

ORJHIE (RXRET)

S FEOHPATFERAEHI LY, ARSI OLT MGG
AL (G YUBBOEBMNTIERNBRICE > TEz, TOE
BEROBTAEC OV THREHEATNS, FETIE AE—HK
SEERRE LTI A PEEERIC L SRRILER E €0
AT DULNTHBN T .

S HDBICLHEHETLEAT BI2IE FHEERLBIEHEL,
HAEZL— FTSIREEHLOV)EALV - VAT L, RABERETS
HERW-VATLZEICHERAL TS, FLENICER, Emhih
AH0T, kR FHREMICKE CTELS TS L BLY, TORHRNE
BITEBD 2 KA A=V T LA EISEENNETH S,
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Fig.1 Sound field and spatial spectrum for 2-way loudspeaker.

BAEEZR202 1 FEEMRERS



2-6-12 ~ 2-7-3

£2H 3A11H (K) HE6RE~FTR5 (67)

2-6-12

2-6-12 AU N-FVB—Tox—T b Lz
AW=2\E—RRE—hDEEIRBIART

Vibro-acoustic analysis of Distributed Mode Loudspeaker using cycle-octave
wavelet transform

*RiE R OKAR | (#IR)
& TR EICBHEE— FRESBAZLICE>TEERST 5 [9HE—FAE—A
(DML) ) A390 Stk VEBAISHIERRE A TLS,

& LRI IL—TES o RARERT HikE DML OIREHRE L TERTS Mol
ERIDML #EREL -, /USRI DML 1L EPAREISEDE Sk > THERS
(EPEEE— F)AEL, TORBEEVTHELSFEIII—E/ETT 5,

& Bl A\D—EEEHE T EOEREOHETIE DML OBELIHIO— O TH SR
IROHEGE SOV TORMEEIRA DT LI3HELLY,

& TLT, DML OFFLLEHmEERE LT 240 84—T 9 x—T Ly FEREE
AL, BRERL - BRERLEAV-EERT SEASHE T, FREHED
REOEMeERE T,

® Dx—JLy MEEREROLRIZ LY, TRICE L SEEE— FERICE L SE
REE— FORSHERHEOELER S L =,

50 30

an 40 Mo
2
o Tx =
m2 g 12 %
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o o 0
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(a) Flat plate (b) Curved plate

Fig.1: Results of cycle-octave wavelet transform
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Focusing of aenal sound waves emitted from the sound source using
transverse vibrating plate attached L-shaped type reflective plates.

wHEMERE RREME =W x (AX-#HI)

& (TN TR ERE ST o
TELERO—2IZ, Fig. 112 I)ri\'ir;g poing  Vibrating plate
Y& S ROIREREEE—

FiERs - A REMRZ AL il
-ER6'H 5.

®AWTIL Fig. 2157945 Flange

T LFEMRRORMHRERE Exponential horn

LT BEERE—ARIZE
R, KBEROFTEERS
TOERIEEE R, €
DEFRFRIZDNTHEE
To1=

¢ TORER L FRRSHR
DESTEFEDFEEER
OEHEE L, TRIOR
SROATEDERE
HRCTEHILT BE
M—AmIzExL. &L
BENBONEILE
B LTz

Bolit-clamped
o Langevin-type
ultrasonic transducer

Fig. 1. Outline of an ultrasonic source.

L-shaped type
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Plates

Sound
wave
emission
direction

Fig. 2. Sound wave radiation mechanism.
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Basic study of aerosol coagulation by ultrasonic sound source using a
cylinder type vibrating plate with rigid wall

HE@h, BERIEE =E EBXR-EI)

S XHETIE ZPANEERC&LHHEFEORLEZBNE LT, EHE
HESTRAVVEEEOEEETo TS, FRETE FLLERD
AR hARERRR PR EERE AV TEEETL, RADA
HBHIZHBIT HHHTFOREE T OLVTRE EITo 1=,

@Fig 1 [&, FEEITIT SR TH A, M TFOHERELES
EIRSTEECRRITEL L, LIES(THL—EEICELE< LN
otz Fz BEEEIEROANBAMN10W THI45%, 50W
THI85 %&izl, ANBHLNKRELLDHE, MLETHIENGH -
1=
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Fig. 1 Relationship between mass concentration and elapsed time.
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Vibration characteristics of complex vibration source
using transmission rod with helical slits

wEBEX EREES =W RBEX-ED

S EEC BERESOESEEER LT AR OVTERE L TL
5. IEROEZEFIESIERRENAH & HEEHE (, EEEEN
EWGEEDRENH T, F0I8, FEHLITESIRIEE L AIET
ROBRFEZ{T> TS,

S AR TITESRBERESEL0IZ, Fig. 1ISRT L5348~V AL
A1)y b ERELI-EEEE BV ESRHEOREE S DLTR
BL=

62

12

Transmission rod

Longitudinal \ Helical slits
vibration ~ Step horn )
transducer Flange  Units: mm

Fig. 1. Outline of ultrasonic vibration source.
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Development of dumbbell-shaped longitudinal and torsional
complex vibration using an elongated welding tip

wRE B OERDAE = R(AX-EDD

& BEVMEST Y TERY fHT
=4 oAV BRBE EEERE
BEERL, EEF v IHICE

Flexural vibration parallel to the
longitudinal vibration [pm]

Flexural vibration parallel to the

£ torsional vibration [um]
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BRIFEEMTHS 294 kHz Fig. 1 Vibration distribution of elongated
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Distance of elongated
welding tip length [mm]

2-7-6 FBICISABREREFALE
100 kHz ZHhEE R DAIE

Measurement of 100-kHz airborne ultrasound
through modulation of optical path length

YiERR FEF, T8 HE, hHEKE (EIX)
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HH, KUBWDRBRED=OIZHEFEEGOKHD)E Y 45
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S L—HYFyITSRBZOAELE 2 RTRIZERT S
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BRALIZECA, Fig.20 &S5 IZHEREY D 5~6" @
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e——
aliaed LDV ostput

------ T
Fig. 2 Horizontal directivity (left) and vertical directivity
(right).

Fig. 1 Setup for directivity generation

HBRICEZSFE
The effects of ultrasound vibration on neurite growth
YL, BERUR =, MUK (AEHKR
EEHEERIE D -0l MEsRN oMt FRL-RERVS
AREEIEHEh TS
¢ HEEET v A BRI SETRIENEMEL, HEREOREAM
DFfEZEFA =
S PC12 HRRIHHERRETFEFML, #20 BSRAHEE L -HB SRR
@M% 72 HREpiRSt, HEREOHEARSL VRS EZFAIL -
@ HRISROMEARIE Control SEAREIZ—HRIZHTH LI-DIZHL,
BERRSEMEL-I5EE 900 AR (EAR) (CHfmLi-CL
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EhvRgEhiz (Fig 1).
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25

30 Vip Control

e
(=]

Frequency | %]
5@
Frequency | %]
S & B

5

5
0
1]

=

o 30 60 90 120 150 180 30 60 90 120 150 180
Angle 8 [deg] Angle B [z}
Fig. 1 Neurite growth directions on the culture dish without and with ultrasound

2-1-1

2-7-7 MAZEPREREFRKICKD
WMAEREREORE S aL—a Y
Numerical simulation in temperature on material surface

under high-intensity aerial focus ultrasonic wave

WERIBHS, KBS, FEE—(AX-EI)

SENEERRS L DT RILF—ERA LN, HIFU 12k BEEEHT—
EY D EERIR L RREREN $HD.

S NEDGAEID—2& LT, sENZRhSEGEE R HIAFY) Z5|H L3
Y HE. —A COENEERET 4012l SRR CREL
7. WENIHALRE LRSHEORREFEHSC EATARTHY, O
HOEEFOL I 2 L—2a VRSB EL LD,

AT HINFU BB & 53 a—2 T LDREEE LROMES S 2 L—
3 VOEEHREEATL, %ﬁﬂtm&.Eﬁiof;,

é::
£

...... fraen]

Fig.2 Temperature rise distribution
along silicons rubber surfce.

400mm

Temperature rise{C]

Fig | Schematic view of amalysis model.

Time 5]

Fig.3 Temperature rise
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2-7-8 ~ 2-7-11 %£2H 3B11H (K) HB7%% (69)

2-1-8 2-1-9

2-7-8 ANZEREERE AV EERFEERE 2-79 EEABRSFOEAREBE—FD
hkEIZ &S Lamb IRDIEHR 22—y BREREREN
Numerical simulation of Lamb wave propagation Finite element method analysis of thickness vibration mode
by wave source scanning method using aerial ultrasonic wave of piezoelectric disk oscillator.
OwmfiEx, XiBSE FFE—(AX-EI) wiEE & T % AL EN(EWIK-RE)
S ENEDETERC L SRERRETEEFA L-MERBORMZE ®FRETIE KEERDBEIAEEAVTERET SHPHEE LT L
BT A OV TERHERTEITo TS, o LI, AREFEHMTERLT 2 DO C204 & C-213 ZEE
S BETIE, BREFECRTHEFEFTROBRES RIEARIEIZS LIERITOVWTHET S,
ABRAEITOVT, AREFECLHAMEL S aL—2 a3 IO & EHERBANIC L YR O N AEAMEBTE— FE EDRIRMZE Table
AR A T o= 1IZRT, F£f=, 7 K22 ABHORERRE Figl ITRT,
S TOHRR EhEEEOERED A, KRR bicEZEE 52 TS 4 C-204 TlE2.0656MHz, C-213 TIE2.0153MHz IZHWT, FEFEGEE
CEEERL. T ERAVWTZERAS, KEFENA - & SOBGEIZH 1 2 IRER
1B Z EEUR piy & BEBETNDHEHERE Table 21TRY, Th
3 Defect area &Y, 1Vy OREEOFHT CIHRIGS K UEERET AL C213 OF
| PRELLGDT LHRERTES
'E =G e R L e Table | Vibeation modes and frequency (MHz) analysis resulis.
E (a) Simulation, D =6 mm (b) Simulation, D =2 mm C204 e PE < 3 pad
£ 5o 19428 20656 21467
E : c213 e D= | <
E A Crzaviards rex > wu s ww v 20153 21438 22032
! (c) Measurement, D = 6 mm (d) Measurement, D = 2 mm

Table 2 Performance of C-204 and C-213.

Fig.1:Lamb wave propagation (200 kHz) f [ cm
; - 0.210 0,260
] : 0061 0076
:5 " 0,208 0,262
3 1% 1% 3 18 11 18 13 0053 0078
Frequency| MHz]

200 0 273 0
0118 0151

Fig. | Admitence chamcteristics in air.

2-7-10 2-7-11

2710 ERAROE KA TR TN mERmBONSE T SR

Examination of excitation method for the first axisymmetric vibration mode Study on Tolerance of Ultrasound Exposure
ofmetefcylinder ORM#Z (EDs—FANFH /05— ZHARH)
SASE, PRI (T B, AR LT, FIEETA R ot 1o X DR 2 X K7 L
OFig ISM—SNDITRERIE— F LO1) =—F) &7, SR DBIBI=k YRNTEERNE Y BELOIA-TETNG,
OiHEH - EEMEREF A%, BARICUTHEEZDHLETH o lEE 2 3UH(% 1900 SEFEIZ D DMOBI I BLDTHY.
i - T ORI 20 Kz BDOIEL BRI BT 5 DA S,

- - L — o J5lib
$Fig2 [SRIBELIIFORITTAERT, AIRERAS Bt e T S
Y ETREHROMERZE1T o f-. RRAFMERRRLY A4 LIHRL,

A1z, BOTRELETLELNHSD.
RENF % n/2 CHBEEREN = & > TETRORRA R Sh =,
SFHIFT (KF - IEFFOWRE. BBECKDELSE) OEsz
@Fig.3 (2 2 WREAREEENF —EMMEREMOESREMORERR -

3% —y— _ aip—— 6 b, REHECONVTHERLT-.
IR ERT . BOMETREZN TS, TR 4140 dB SPL KD 40 kHz BERAERTHAEVNS TETURIE
H% Position = 30 mm {HE(ZFHLVTHI08, Position = 105 mm {HETH

i L . _ BEOQL CAFELBL I L FIEHL. £z, BELLZEDT
055 DFERMFoN Tz, PRBE~OIGAIZIE, AEEERET 574 S5 1AL 5 = & £ f-

FENERETH S,
ni-beeeend o= [ o [ || ]
12
PZT cylinder  Metal cylindrical vibrator . i:‘::::id::l" l Dimay = 0.34 | Skin surface l | 188.7 (estimated) l
Fig 1 L{0,1) mode of cyinders. \ Heat
° gus § [ skincleit |[140 |
B Tactile
% v Vibration | Palm l | 136.4 - 141.5 |
Tod Airflow | Face | | 163.0 (lower jaw) I
2 T 3
5 02 |s=2ex101500 raays Pt [ Ear ][1333-1402 ]
Vibrator | Metal pipe  Vibeator | e ¥y = 50 sin(we) [V] ﬁ Hearing
, [a=sesner om Audio [ Face  ][166.3 (cheokbeside nose) |
0 20 40 60 80 100 120 140
Postition[mm] T8 | | Ear | | 148 |
Fig:2 Model of cyinder. Fig.3 Radial vibraion displacement of pipeine. [Mote] Only valid for around 40-kHz ultrasound

Fig.1: Summary of effects of ultrasound on human body.
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(70) $£2H 3B11H (K) HB78%

2-7-12 ~ 2-7-15

2-1-12

2-7-12 EHEEROEERSHEEM:
REDIRE
Manipulation of droplets using standing wave field of ultrasound in air
HEER(BIX), BPE—(ERX),
ALABESA(FRSETF), MERE (BIKR)
&/NEEEFRAE—H 36 BeMEMAOLEICRE L-BERL=y
&2 BANMVEDLE T, BRI DEEREHEMMT S, BERR
E—HICEINT 2BEEELSE T, EEEZEIL L. B 80
AESEDHICHES 5. £L T, BEROBEZTIESET, ik
LIi-idzsist HREEITL. FHBZET S,
®Fig. 1 [ZRERTHER LI-BERL= v FD(@)2E, (b)EmE. (CiREF
ADEHEAERY, Ff=. Fig. 212, 30V, DBEZEMLT, WAL
FEEFREOEERTISPOEEOEIC. KEIHHES N TOLHFD
(2. O)EEDIAE. CFEHARNDEEETY .,

(a) entire side view (e) front view (a) entire sidoviow, (c) droplet top view

Fig. 1 Photographs of ultrasonic

) Fig. 2 Photographs of droplet capture.
speaker units.

2-1-14

2-714  HEMRORT—4 EO—2 ZRGHRIC
BCE L 7=-15a Dt
—IRIEEHEE BT £ DIEEMR T v E L Ui (16)—
Characteristics when the rectangular stator and rotor are arranged radially,
-Moncontact stepping transportation using near-field acoustic levitation(16)-

wH EEE FLEM RBRS— F0F (EHIX-R

& FHEETIHFER EE U -iRE T O EERE A AL IR T E LB ERE— 2 (NSC-
USM)IZHLYT, AT EEMRIC LI-BROmE < DL THRET 5.

& BEHOAT—S £EQ—2 MLz NSCUSM % Fig1 12, JEADRT—4 En—2 /L=
NSC=USM % Fig2 I=EhThind, BRAOE—4(L O—2OR@EBoMn - £ 225
v E LSRR bR S h D,

¢ TOORROE—RIELT O3 (i { EREhOMH RS Figd & Figd I~thThiwd,
SEfARME—RIIRADE—2 LB, AR 6 fEzEET 5.

& SN CIHE LA T2 £Em LI 0— 2 ORI FRER S s o -,

. e
W

Fig.1 Model of motor with 4-poles 60” rotor.

Fig.2 Novel model of NCS-USM using radial aray
of rectangular vibrators,

H

T ¢ 2 ¥
z 4 Zo
3 Ee
3 £
& E oo
Z i ! \ = 04
2.6 ; 2
= —A-phase  =<C-phase - B-phase Rotational anghe of rotor 8]
Rotational angle of rotor 8 ']
Fig.3 Simulated rotational torque generated by Fig.4 Si i rotational torque g by
phase switching in a fan-shaped molor, phase switching in a rectangular motor.

2-7-13

2T b R L IRENRI & S A
Powder transportation through a vibrating plate using flexural vibration
YRR, AMATEZ, MUK, RIIEE(FEBEX)

@ FHRTIE, fohd RIS HMEIER Z AT, TORENC
RETHRBOEEEEREFA L, BHiE0H LikEEBERLTL
Ho FERETIE, VFEUREHRE AL V-IHARE DL TEET L=,

@ FEREBET T 2 U0 LAV IRIBEICHE VT, IR FAS
B HAREOBIEZEZ% 600 um LINICIH 5 Z e TERFig 1),
LA LA AIcRET DRSS Fig 212k Y. BHEA RRER
[ZREL. EFARICIE2 dm L OFEENE L= (Fig 3.

& SiElE (ABEERE IRIMRIAROBE L 17U FHARESEOH
ExBET.

Fig.1: Powder transportation by ultrasound vibration.

Unit : mm
15
5
0 L J
0 16 26 42
Fig.2: Sound pressure distribution Fig.3 : Cross-sectional view of

in the V-shaped plate.

2-1-15

the transported powder.

2-7-15  REELH SBERRNE L HED
HARDADBIEZEE

The transient behavior of a tabular object at that time the jumping
phenomenon from a vibration surface

OBFTET, HHREMIX - ix)

S RO BEERRIC & VIREE LA S EE AR BT HFF
OFEERE L——EREHC R YRR L=,

*Fig 1 [CERALERBFO—FERT ., REEOEREA 50mm T
HY, FE3Imm OFEAHREGEoTNS, £, $39.7kHz D
& EREAATHON B AMEIZ A, > TRBNRIBA K Z < 15,

®Fig.2 IZ Fig.1 OIREIFERBUL BRI T 2 ZEEM H BLU
IRBNRIE A 279, CCT, FEBWERILERE 50mm, EH
0.1mm B &V 0.402g DR TRAFILL— b THB, =, KH
FIZ[Eifk %k 39,760Hz $5 & U 80, 120Vpp THIAT L1z & =% LEER
Lt=, Fig2 &Y H A% 1.5mm 2T 5 EREIET 52 &AM
5, £z, EEREENICK YET 2ETORMNEESL
BT e ot

50 S =

15 i
1 2
os
[ o
o L I T T T 01

Time []

Vibtration amplinude A [um]

Levitstion dinemce 1 [men]

Fig.1 Inverted conical necessed surface Fig.2 Time vs. kevitation distance H and vibration amplitude A
(39.7kHz, it : mm). (80, 120Vpp, 39,760Hz).
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2-8-1 ~ 2-8-4

5528 3H11H (K) $8R1% (71)

2-8-1

2-8-1 AVBSVTATEREERVATLIZEITS
HARSA 2 DEIRTICEES 5 —1R5t

A Study on the Dynamic Display of Guidelines
for an Interactive Speech Synthesizer

FiEBE K LBREA), HAR ERAELX),

B E40ER), Tk e GLsREA)
EHAEMELERE LI-HERATIE, 12— —0RFD T{&) I2k>T—
BOBEAMEEFATE SRR EROH TS, Forz{OMLEAYE
OFHDY L BREEEICTIL—XEEMTH I LFH# L. FHAR
TEHEBD T L—ANSREHEEEMLIA1 F51 o EaMER
L. BRICEILT BHA K54 L&Y 57 1 hIUFRRT HFECOL
THEIL TS,

F2 [Hz]
g 3
L ]

0 200 400 600 800 1000
F1 [Hz]

ICAlzBh) OHA FS51 >
Voice Pad IZ Thttps://bit. ly/2Wwuux3) IZ2FLTULET,

2-8-3

2-8-2

2-8-3  TAVBIWINE—UTLANVIIZEITE
BE/ERYIEICEY 5 — e
A Study on the Voiced/Unvoiced Decision of Digital Pattern Playback
FRAT $8F BA B, EM R T8 EREEXR)
FHRTIE Toa P2NE—2T LAy I 12k > THTLI-BEED
BEMY 7 SOBEIZDVTREI LTS,

)

rliir I 1
i

A1
m [ |

IE
i e;ﬂl:r

b

frequency [kHz]

4

44 (fhf

)R Mﬂ"lﬁuuw I

|nc[|

o

frequency [kHz]

frequency [kHz]

o4

04
time [3]

TASIIB—0T LA Ry Ik > THETLIZEE

2-8-2 IN=VUFFAXEh=-BEERO=HD
BAREER/\TURAMERIZET 5—iREt

A Study on the Creation of Japanese Phoneme Balanced Sentences
for Personalized Speech Synthesis

* B EN EAR B E HARGR

ALS (FEHEEIFRELE) OEEEMHFITGEICL > THEEERS Z
ELFFRTHAHES, HoMLOFEFETH LT, XD
BERAWV-BERSRERBETELL ST TETLS.

O L-BM0=H0HERRRE L TERELTRER/N\T VAN EE
BEAIENTELT T r—a v T A2 ehTERIE 21—
H—O QoL [LEICES>TRE WIS HAREEN B D, FARTIL,
Z3 LIz a—Y—OERISEL-FHRNT VAXEERT 512607
TUr—a VITBHEEE, ThEERT 51200 EIT DL Til
A5,

2
[}
AT AW
o
iy
.>.|.
2
i
|_r
lm};
Q #
=
5
Eﬂ\mm

B1 EREh=F3R/ 7 AX0—E
A part of created Japanese phoneme balanced sentences

2-8-4

2-84 BARGEER® diversity &ZFDER
Diversity of Japanese spoken language and its perspectives
OB% ¥FFHERFEXR
IZC®HIZ
BABFEOMEETHRE SN TE, BAREOZBREDIRDRE
BERYEBY, BAREEFOSHEFIEAABRZEET L, O
NoZESFER, EEMOES ARUSNO—BtE~DET -’
BIZDLVTHRL 5.
=] [fr
R LEERECH, HFOIB@EIC KL VBIRT HEEFRFIIR LTS H
BESZEFIN) I3 hEMNTHY, ZEEDERE
EAHLET, TAIRGEERETH A, HITHARFEL, WEEOREL S
EFEB/ECLIFDLS7%, BEICK HECHEIZ & HZEMEA
HTHDH. ChoihE%, BAEFTE M), F-=REH
X% [GHE:E) )_-@Afcméo
BAEEEICHITH0HE - TR
BEaaORHEEIC E’&I"'Jl'rét Mg, DEYAEEHRS
CENBNT EICRAMT . BESEDMROERI L HEE
IEFEOEAE OF—7— T, BEPEE CHRREN SR
ShTETLD, A \SEFEOERRNY, 8F - B@Elck
BETHSH, ChIZoWTH, FEFEETOERMNEREELL
EETHDH. SEOZHRIEOMRDEREZEA S L, BEHOR
BLERICEETHA LM AL LY, BFRICLHT3a
r— 3 VOMROIENY LIS h S,
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(72) #£2H 3H11H (K) ZHE8RE 2-8-5 ~ 2-8-8
2-8-5 2-8-6
EEOSa=h—3 g YOF (=TT 4 2-8-6 World Englishes & EFERSRSOMETH

—BERDODHFEFEITONT—
Diversity in Speech Communication: Phonetic Variation in Japanese Dialects
O aheg+ (EFEH)
& BAEHOAEEEOSFEITOVTIET 5. BF. 75, BMX
OSCRERDMEEEEY EIF, SHEDE L BIEEER D,

S BEOZRE SHESOEEND
HLOOI, FERSIED 3.
BLEVOEFEAREGERTOSE
E. tOMn4~TDEEEROH
ENEHICHH LTS, BEDH

AU i SR E R S HEE - Fig.1:Number of vowels
L0, BEOHNZ L MEILEBEOREIZ S VH-LRENELT
HLDTHA.

CIBOBHM INTREITHET BFED/ Y I—S 3 UHHRT
BETHD. /MTTER &< (EBEHR) [HEET » LERSH
TWd, TOHk. Z{OHET B > % > h OFEHREET -, Btk
1ZIE,. CO3ERORENSHLTIS,

S B OXFEROZHE MRS —RITSCRALRT HEED
hTWah, EMAEIZIE4 24 TOCRERMI BRSNS, AW
ERRISZ. Yes/No SERISCLYTIELER. (B)WH BEEISC. Yes/No EEEIX
LEFhE TR, (OWHEHRSULTRE, Yes/No SEETILES., (D)WH5E
FSChSSCGRICEN > TR LR SCROEAIE. XhIcHEOEKEE
185 CHEMAERATHE S SHVENERE CBHRL TS,

2-8-1

2-8-7 ANEHEW D XFHREC LRE D HLES
BEISEREIIAMERBA =N ?

Humans versus machines: Who are better transcribers?
—-Observations from Japanese transcription tasks

OMBERER, 3+ 18, KL (NCT)

& HHIC L 5 BEEETE (ASR) MHEOBRKEZ A ADEEEERI Lk
HEDHBIZHENTES,

®ASR HEROBAEEET—2ty FERRELT, EFEILO
REhz, EE L ERSOmE CRhET .

S NDEEZELOEERYEEZ 1 A FO—VBISEREZ2THY
—ILEERE L THREN DATLEHEE T o 1=,

¢ EZTIE ASR IEZAD 2 EHANITILLEOHRETHY, A
NERE AT, ERESTIE, WELLICTHHEEESYEN 3%
FHTHoT=H ASR HEEEET L8P (Fig1) ISREETHA
RN EL DTl E LR AR Lo,

100

—Human ave.
= «Machine

8o |V

o
w
= 60 \
iy \
.;1& 40 \
o
ha 20 \
m --------------
0
0 2 4 ] 8

EERTIEMRIEL-FR TIME (RTF)

Fig.1: Word error rate (WER) with time in transcribing an utterance by humans
and machines. Machines rapidly achieved a faidy good accuracy. Humans
improved accuracy very slowly but finally showed the better performance.

BFEERADENL L

Teaching phonetics at the frontline between World Englishes and native-like
English speech
OdtRAZ(LEX)

BEAFBEL LGV -b0ER1I 2y —2 3 VITHLT, EEEL
WSBEICESHFT L, BT TENGLEETHD. (@WF - P
EYEFZTTELUEHNLETNE (FHEB) LLTOESE (b)
BEEEMET HIEN OMZRE L TOESE £ L T()TDERRE
LT - AT HIUEN 0IER - IAE LTOHEE, &L 500 ED
=OMEEEE, IBEOTAThIE- TS THES, bl &
BEOESITKRIZBITAEERR EVSIIGICHLH L, (dFdFHREL
TOHEEL NS BN S, FFETIE World Englishes &L S3#E&12D
UWTHIEIB LI=E T, $5(b) L (d)DEEZEOHY AIZDT, BFE
% - EEAEEM LT OGN 0EET D, MiERLBBERLLD
SEICHTHEZOORAIZONT, L EEHENIZERESTTS
BASREEEL SEENGL, EWSHRRICRSE, KPOHEEEH
[CAZLTL BREITHLT, MSFENEE) LiMahEBELEZSE
B&31Z, BEERBLUEEEHZ VS EEOMYBAERBNT S,

2-8-8

2-8-8 .
EEMICRAERD SN
Speaker characteristics and diversity in speech
O IneE (RHER

EEICEENSHIFS T AR EEEOEAL GFElD &S
EEOEAEE TONIERET HEEIFLREICL>THELGND.
FRETE, FEOBAMEOIFESAAMEEL - ER S HBRICD
WT, EFETOT774 ) LI ORISR 5.

Place of origin T Height
& - Gender
ﬁ 8 Physique
> oo
k4 St .
Lisps W 'N
e_oe -
st . Profession
Drinking/Smoking habits 1 D i

efc.
Fig.1. Speaker characteristics that appear in speech sounds

Puberty  Health condition ~ Emotion/Stress ~ Moving house
NV Y T
i 2 %Wi»
w e~ ohde

"y 4 T et

Fig.2. Factors affecting speaker characteristics
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2-8-9 ~ 2-9-2

$2H 3A11H (K) H8RHE~FIREG (73)

2-8-9 NN ZHEZRHEIEFIZA=r—
a3y
Audio communication technology for human diversity
OJIFFTHA= (BEX)

4 EE D Sustainable Development Goals (SDGs)DEw F—Id TH#HLEY
BREEW) THD, FETIH. THELmMYBRSLLHIZ] AMO
ZHE (M55, £, BEOFELL) 28ETH53s2=24—
LA VIZEE (Hif) KESEMHEM. 22T,
EEEBETLNV-OBEREEHN, EEHEFOREOIEEME
(FEB) HAIVEXFIZTR (E—FFHREWVS) LTasa=
r—iaLEMNT AEEANEBE) L—Y—EXTHS. RE.
ZOE—FERERLICHIBETE LD, I AMATHRE
fToTW%, LALERE, BENEFDE. 171S. FEERLELSOHE
AR EShTLS,

S -DESHBEE L—H—ERE, ThET, bHETIHELEH
TN =AC 202051281 = 1R - HEfTSh., 81 >
TSELTOERE) L—H—EAN221FEm ot Eh 5,

SRERALEA. BXRDTHILLE(ERDLE, BUEESIC
EoTHLEBWHAEEL S A=A —Ya Vv FRBELRYI B, O
Ri%@tmﬂ‘E!ﬁﬁ%mwwn754wbc;6%¥W§t
AV N
BREICLHAMRMEEOSTIEFLUNMNcEELERERTHS

SAT—FISAPAT—FEROESI LI TS TILBBEORED
R, AUEEEO-OOBREEFHE~HUERE AT LNRE
Bz ->TE.

¢ FOBEICES>THREANGEEZLIYSRICHAT SO LT, E
ASaZh—2avESDGSIZE > TOEELRBELRLLLLEED
ha,

2-9-1
2-9-1 ZHRICBHF RO REEEEDERED
T
Evaluation of the relationship between the vibration of sound box and the
timbre of Sanshin

FAED, BERAH, EFEFLFERK)
IBDIEHEESE THOSRIF A E LAENMEE L TEY,

HOREIC & > TIROIRBAEILL, BRICHEEES5A5LEAOND.

ZCCHRORMARET L TERICRIFTHEERAT LI Z2EM
ELT, HOFEIZLDH=HROFTIRE— FEE L UBIRER LA E
f1of=. FEHRE— FRUTEREL Y, HOIRE L > TREDIREH ZI L
THIEHGh 0Tz F, BOREZHEOBERET SAROERE
[2&oTHIELT-. AREFREEREY, RORIENAE (G0
E— FTIHEDRE - L > TREAKE CER L, A& EAERIRE)
ERRCLTEARE GRBL: LbdsY, REEEDE— MO
BLER~DERICERTHL - LHGhof-

y {increased amplitude
= with saa)

a
]
: o L umme ]
v R e 2057 £

gain gain
O frame:0.2, sa0:0.2 6 . frame:1, sa0:1
. L

3

X
¥ - -
gain gain

:
frame:0.2, saoc0.2 frame:1, sao:l

1 .

o L e e | 1 ST o e

@ {} ™

—_ ¥

]
=

-

without sao

without sao

with sao

unchanged amplitude with sao e with sao with sao
(a) Mode shapes by hitting test (b)Mode shapes by FEM
Fig.1 Results of impact test and FEM on Sanshin sound box
with and without sao

2-8-10

2-8-10 FHEFEHEIROTHDRERT1— FI\WHIC
MREEEEECLIRFOTEN T

Acoustic analysis of the speech produced by deaf or hard of hearing people
for visual feedback at speech training

ORE—, ARHER ABFEHA GURENGA

S EHEEEOHT, HICERSEET DRIIKEEL, WMIsETORE
HERNEMAEASBIXEFOEN T — v 3hizdT &
o, FEE - RENSTHRICUEDr—A0H 5,

S EITOHERSIEISEAITY 7 MEZA—EE) L HEHM T 1 —
RO EFMAAHTET, &Y KWEFIFEZOENLOTIEEER
Fiahe LTHAERS & BRSFEEREEFATY 7 FERVTS
BE - FEOMTEITL, ChoOiF @ SEREDIIGOWHENIC
HHME IDFIRERE EIT o1,

SIERIEFEET A (19235 TH2208E) LMES64 (19235
Ft421.5 7%) D13 BHSRER ST -, IR L-BHIEARES
(LA LK) L BBESFETHD.

¢ EVFIIOVWTHEARTOREZET-1-L 25, BAERLYLER
SETEYFHIE AEoT=(F9 129Hz ET - HEEHY), R
FEOE Yy FOEMRDOULT, BEUWThLEEEE L ENFLER
HT=(ZtEIETFY 35 Hz iFied, BIEETY 10.3 Hz B,

& AT MOHOFER, 5 BEOHTICHEEEIIERO o hih o=,

SEVFRUTANIUEEYTILEALIZTA—FNNVINTES
V7 b T EREREIEOTIG CFLIAS, FEIEOWMRNCA
SMEINEEEEIT o2& C A, BE L FEORMOHIBICERED
AR THRN D DR SN,

2-9-2

2-92 BFERBEZAVVEI7AAIUDOEREK
WDEBVIZEEHE R DM

Analysis of the timbre in performance expression of a violin by acoustic
features.

*HIEER(AEX), MUES (BHEX)

¢ FHETE, FEHREOTERAHE T HE ORI, T8
FENEENTRBRLE ESHBUD O LT=.

S EAT HEHMITT 7 A A1) L OFRERHPowerful, Rich 72 &)IU&
WESRY 2w BREOEMERE LT,

SEBTEFRRBHY/ML LTSIV TL LN EEEFREEMmE L=,

¢ EEERHEOENSEERR L EHFNEOER. FERHE
OEHEZELI RN DEERI BT 5B OEEET o=,

@ LITORIEEEFR Powerful DARY FLELOFRIEHY/ELICE
11 BEHE L OHEFERLI-EDTHS.

w w 1
N 1 A M
Ty m A { b .||W"" o I |
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Fig.1:The time variation of
Centroid with expression

Fig.2:The time variation of
Centroid without expression
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2-9-3 DFAF)ERICEITAEDEYD
BUBREHT
MNumerical analysis of tremble of the bow in violin performance
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v, : Bow speed fixed-end Bow stic

at the hand :

v boundary condition =—Bow hair
A (constant value
( ) F""*v“ : Bow speed
at the string

Nut
fixed-end

Fig. 1 : Geometrical arrangement of the bow and string.
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Fig. 2 : Snapshots of the time evolution of the shape of the violin bow.
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Correlation between performance accuracy in snare drum
performances and characteristics of hand movement
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MNumerical analysis of the effect of changing material or shape
of snare of the snare drum.
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* Examination of educational visualization system for keyboard performance
using motion capture

OZFER(BA-=H), EHRES(BX-BI), JILR BEXN (A=
), ZWER(ELIEX), WOEh, FRzE(AX-EI)

BEET, T a ¥y T F v AT L& AOTHZE EOF
LNZTEIT-TE . EFEOHMIZE T, ZOFHILIZT—4
RO LIS RAEH TN T O 2 808, Ko FEdaYeT—
FOFEFREIZEEZ . 2T, Sl TR ET— & 2=
TLHERTH L2 ERME LT, SMEREREEE T DT b
AT DAEAREE LT,

Fig.1 Educational visualization system for keyboard performance
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2-10-2
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A discussion of the usage of online meeting tools for the visually and hearing
impaired persons from the standpoint of sound barrier-free
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Fig. 1A distribution screen of Zoom using OBS for the hearing impaired students
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Supporting in Online Classes for Students with Visual Impairments
in the Time of COVID-19

OEHE SR GRIRERR)
®InE, ERT7EABORLE, FHIEORBEERDETHHED
BELY, REEEREMEFREISELNIH oML, 20FHEIC
&oT, ThoMBRICEDK SHTIE L0, FERTIE,
=7, BEEEREOEE L LEOKES TITHON TS IIRIZ DL
Thih, 0% 10HRICET HREIEEREINT H8E - i
DR ERBEICONTIRAD,

2-10-4

2-10-3 (BFEB) 20 FBIZBTEF 1R
ETORFEZEZIEDOTIK
~BEEETEEADOTIEORK~
Supporting in Online Classes for Students with Hearing Impairments
in the Time of COVID-19
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Audio support approach seen from the practical use of online meeting tools
by people with severe physical disabilities
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Communications software: Zoom T L" Virtual Audio device - Zoom

Fig.1: Examples of text display for articulation disorders (a),
and Sound filtering system for reducing ventilator noise (b).
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2-10-5 ~ 2-11-3
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Influence of speech quality degradation by remote lecturing
and wearing masks on instantaneous intelligibility
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Some Challenges toward Designing for “Point of Audition” in Narrative World
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An attempt to convert Haruomi HOSONO's music into 3D audio
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Fig.1: Installation view
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The world of games composed of “3D-Audio”™ Consideration with actual
sound designing and topics of audio processing recent-day
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The Potential of 3D Audio in Music Production Recording methods and design of expression in 3D Audio
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Sound content production with 360-degree panoramic video
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Fig.1: (a) Hedgehog microphone and Spherical camera, and
(b) 360-degree panoramic projection onto cylindrical screen.
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A Study on the Reproduction Method of 3-D Sound Field System and the
Effect of Adding Video Images Subjective Evaluation
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Fig.1: Result on the attribute 472
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Comparative study of the depth expression
in 3D audio system using multiple vertical panning
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Fig.1: Results of the evaluation experiment.
(Eror bar: 95% confidential interval)
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On non-reference speech intelligibility estimation using noise reduction.
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Fig.1: Distribution of subjective vs. estimated Intelligibility with test data.
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Speech intelligibility evaluation
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Fig.1 Word intelligibility by conditions

2-1P-3

2-1P-3 TUIAEFI—ILD
il SR TR = R HEHE D Bt A

An investigation of the on-line meeting tool evaluation
with EEG measurement
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Fig.1 The changes of short-term
measured Impulse Responses

Fig.2 Measured EEG
with IRs convolved with voice
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Non-Reference Speech Intelligibility Estimation Using DNN For
Reverberation Degraded Sound.
-Taking Into Account The Effect Of Individuality Of Speech-
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Fig. 1  Distribution of subjective vs. estimated speech intelligibility
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Beamforming using Rigid Elliptical Loudspeaker Array
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Reproduction of the sound field
generated by a moving sound source using SDM.
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Fig.2: Reproducad sound field.
C: Virtual sound source, @: Secondary sound source

[1]G. Firtha and P. Fiaks, JAES, 63(1), pp. 46-53, 2015
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Reproduction of Moving Sound Image
inside a Cylindrical Loudspeaker Array
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Evaluation results of spiral movement

|| ‘ 10" W Average score for smosthness
B azimuthal direction
[l vertical mumn
-w
HD

L

Correct answer rate of spiral movement

& g8 8 8

Corract answer rate [

= B

A

*
Fig. 1 Cormrect answer rate Fig.2 Evaluation results

of spiral movement of spiral movement
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2-1P-8 ~ 2-1P-11

2-1P-8
FEVA7 AR 7 L1 ZRAWcEEN
2-1P-8 %

Close-talking recording using a planar microphone array
O ##hEE (NICT)
Q: "FRLEEBELEVYAIORYT LA THELOEOHZ N
LicwoTEh?,
AHER: TFRGRSTHATI

(a) : z#h EIcRELIIREYr 70K HORBEEEE
(b) : HEDOMEET L« [FESHT L THE
(c) : ZEANEEIL L BIRTHEENFERR

NK y
N %
\\\\\ 4o Reverberations //////

FE7 L1 &ZiHE [Llﬁliﬁét‘hﬁﬁ?-fx 3t

z=0n xe=0[m]

H I“
‘ o0
I 30
a0
50

Eﬁﬁﬂ/? LBl

2-1P-10

Eﬁ:‘ﬁﬂ!ﬂﬁ{?ﬁ%ﬁEﬁﬁ/)

2-1P-9

21P-10 BEEEICHY SREEDHEANME
FHEEDRARBIFEDEIZONT
Preliminary study on the radiation properties of uttered speech signals
o7k —H (BB R ATRE)
ZiEES BOEZ, SIRE—, BEREFEREX

* \OEFEREMNICERT 5 [SEEMERMHRTF) LS G

HOREEERT DVELNHLEFA NS, RETIE HMEE
OEERC & ITREHHEDR O DRER T E HHEEEATS

SEVEE I RURBREET/ 7 0hL T LA THEL, 13 ;ra f2—
Ty FZEIZARBIIZTRILE—ERD, ThEhlL—4F—Fv—

hCHERE L 7=
@ {ELVEEH TIEER T & ORGIFHEDENIHEY Rohaut, B

LB 144 EREEEORAMIFEE<, E@ARISH L TIESALE

AEELOLE, BROEOBEHHIDELR oA L IIZES.
SEHOEFAREH L, BETHEHBHRL &S,
®RERBCL->TEHRT EITHEIENRIEH C L EHEETE -

0 0
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Fig.1: Radiation properties of the “Hello”(top), “A” (bottom)

2-1P-9 <A oafR PLADTLABEEEEELT-
(RAEBRET LB LA E BN E EDRET

Sound field recording based on virtual sphere model considering the
arrangement of distributed microphone arrays

AR RS- ORR REE D

& 2 {DIFE, HOAWEFT AV ORU 7 LA ZEIAICENTITS.

& LAL, FRICIIEEEURI SHBES B LSS EE SN S.

& HAFRIAICHREETEVGEEREL, RERETILERIEL
LT, ZRIGEHEE L= RTORA 20k 7 LA i, {Ri8Ek
LTOEFRERN_EIZL>TROLGEFEELS:

S FEETIIZOAEENEL, ZHIcEiEEL-v1/ o0k T L
A3 L, TOREE AR LY T LT SEREEEE L TR
=B EOBE, NS SERIAT 2HEERRET 5.

SHERT, REREOEEOEEEHOA T O—FL, B54kEET

% C LTl ETT- 1=
2 \
) \\\I
Ey \ Tf:i 53
£ \ E, E
-8
'<[m) \l(l'(l]

Fig.1:reproduced field (left) and error field (right)
(black circles in the left figure represent the position and size of the
microphone array)

2-1P-11

2-1P-11 FDTD KIZ&ABRAIORU T LA ERXRD
HEAEEL-GIR S aL— 3y

FDTD Simulation for beamforming using various types of
microphone array housings

O%H0O F—, iy i#Eth, )il BANTT)

I AVEABIZT « L ITNEIRY TIERET HIA 9T L1 DinE
WBiEE DD & S2alL—iavckYHEL, E—LT74+—3 51
REAWET 571 07 LA ERDEHEITO>TLVS.

ST UTNENYIIELT, A=A, 1SHRS, THRAKRRLY
w)Lih—UEBEL, Sh—MARISH LT, LAY 5T 558
FRY, BAGER B T5IA 9T LADE—LI+—Z 7D
M2 B L 7=

SIEREO#HEERTE—LIE (Fig. 1) XU, B 360 EEEAR
[T BIEAED E— LA EFE LW ERT E—LFHREY £
FHEL, E—LT7+—S U MREERLBET HERIK T A—
A—aRKDT-.

Beam width (selected)

empty 0.2{conical) 4.0(parabola) 0.1{exponential)
Various types of housings
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2-1P-12 ~ 2-1P-15 £2H 3HB11H (K) (81)
2-1P-12 2-1P-13
21P-12  ZERRSEISIEAILIH BRI SHEAS  Prepmdikeha—d

EMELDEE
Influence of difference approximation on spatial derivative sampling
Yot A0SR, BAERRE HAMHE(ERIN)

S HHROEER T TE  TOBROZEHEHHMFHRERET 57
42 0RUT LA T ERHEREER L YRESI ST
A 2 QR OSBHREFTFRERE, BMRBORE RISEC T, R+
fEIHBRATRE T H D,

& EREREMNERLIE, SEELI-Y T7 LA/ h /o HENMECLY
BOMRMZEAUT DRELNHHN, HT7 L1 T 2HFRRE
—E& LI-5A. R ROECEROERMICE LT, SEOBHRE
ENRGSILEREAL,

100
80
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40

SDR[dB]
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0

R=1 R=2 R=3
#1000Hz ®1680Hz =2360Hz =3040Hz

Fig.1 Reproduction accuracy with difference approximation.

2-1P-14

2-1P-14  /IXSANYIAE—HICLDRFZD
BS99V RGBICET 35T

A study on the application of reflected sound
by a parametric speaker to surround sound.

FEREA AR, HRUER, A)IFSH (FRETX), B (BAEX)
@85 X1 2 E— (Parametric

BEAMmERSSE AL V- 3 RO BREN

Three-dimensional sound image localization using wearable neck-speaker and
head-related transfer functions

FREESTEIX ), EE—#(FEIX-£ET)

&5 HEOR Y Y AE—H ERNDOESMEERMERULT, KF@ 12
AEBLUIEPE 7 AREBEARE LI-SEEERE T 1=, =
2L, *v9 AE—hDIRERMOMIEFIT > TLVEL,

S KFETIE, BIEICL > TEEMRENKECELY 11.7°-512°T
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S EPETIE, LEMICFRLEREAKRE (., 3201184 THo1=,

1l o ,
20 3y ° B,
s 2 §
40 .
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';' 150
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R P i 8
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W BEE.
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Fig.1 Localization nesponses to the stimuli in the horizontal plane for subject OKM using five kinds of wearable neck-speakers
WAY-ED.

2-1P-15

Aray Loudspeaker:PAL)IC B | g v |
MO EEZEEORATR |+ ™
WX, YSIURYRFAIEES [
HHRE—hE LTI, )1 7
OPAL DE—ABVE—LOWEIR | O i
T2 RFOETEN SO, ® 9 @
& RHHYS R LE L TE—A o
DI AE . )
& R LTI BRI RS AiREs*
RSN, REHYTIERShh <
7. Fig.1:Top view during the experimant
) I E H
Fig.2:Heatmap of the maximum value ;f-"‘ Fig.?i-.He.'amép nfjlhe r‘na.)dﬁmmbvajue o:‘

impulse in the condition with reflection impulse in the condition without reflection

2-1P-15 L& J)LiBfamERE —h—Z AL -
LA — 7 (A RRI DR

Towards a Variable Audio Spot Using
Flexible Parametric Array Loudspeakers

OENBIFE, EpEfnsh (LK ETPH)

® I LE D IILBERAERAE—D—ERLA I ETH—FT 1+ F ARy
OREERRIZEHETELESES,

@ Kinect ZRLTEH DI Z R L. SBHOSPOEEEHET 52
L CERRRT A EHAZRIERICT 5,

@ PC T Kinect DBYE % 3BT 5, CDIMEEARNT 5 2 & THOEE
DERRETRET S,

SHERE 2 AEF 6/ —LOMETEE St PLEENEREEE
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& hLEROAEREEIRVEMETH>TE 80%LLEOREERHR
L=

& S ROBEHEEOERANE NEEDLEEDERREENE 11
CEEMRELT-.
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Fig.1: Relationship between center coordinate tracking rate and distance.
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2-1P-16 ~ 2-1Q-1

2-1P-16

2-1P-16 TAHICERELZ220AE—hICLD
LHREBOBE

On repreduction of elevated sound image by two loudspeakers placed below
FrREEER, PHEE— (EAX)

¢ TAHICERELZ220AE—HERANT, BEEOERL YL LAIZ
EGEETTHILEFERLLT. AE—HRRLSESORL M
v bOFO 2 ODAE—HERANTEEBEL, L TFAROEEE
R AT o =,

& [EEREEE EAO 1 ERICEEL. BEAE—ADOMEZEXT
ToT-REEFATIL, POTAICREL-2D2OAE—HZEAL
WRICLT FSURA—SII AT LEEAT HZ LT, LHERE
ERTELHTEN DD Tz

S BEAE—NOMEE 2 BFICEEL. RESREEZEA -FEE
BTIE, FESFEEBER E— OB SISk >TEROTmEHEL
FHI LA A ofz, L, BEETIHREE RS T L
FOIFFE CALEICER L, EHETH->TH ETFAROERERTH
FHC LB LR BT, s

Fig.1: Experimental setup Floor
Fig.2: Schematic of experimental setup

2-1P-18

2-1P-18 MMG &I BB E 2 L TO—EfR
FHREOMEEIHTICL D30 —1&E

An investigation on Correlation Analysis between MMG-measured Muscle
Fiber Activity Estimates and Echo Image Displacement

HREB—& WWTFHERMT(NBU), BINEE, LRES(FEIERS),
AROF(KSRIFEMTEXR), ATAFHIENK), BHF(NBU),
ARFHFH, AFNELECILILIMR=S2(35), #NITE3 (ars!)

& LA S CEHRRT e BRI <3S B
- EREERoshFERIE L (2 PR ZEHBIFig. 1)
& T2 EFEBIEL 1 ES) TG EBIFBIEL 3 E45) THE
& TO—ZNHEREICEMR (Fig. 3) L ING L4BBEH4T Fig. 5)
- RELGEE EAFBIELEME (CHEENR SN Fig 5@)
- 2500 sample - 7200 sample - 10800sample {-HiIZIEDHERE

Fig.1 Experiment environment Fig2 Estimated signals that appearto be biceps Fig4 Acceleration waveform

extractied from echo image Upper: Echo, Lower; MMG

Figd Convert 1o Acoelerstion of Echo
Upper : position(m) in the biceps brachii

| ]

Middle : Velocity(m's) in the biceps brachii T L |

Lower : Accerclation{m/s"2) in the biceps brachii g *.*II M
!

(b) Acceleration waveform of MMG
Figd  Resul of Comelation Anabysis

) Acceleration wavefonm of Echo | '.'ll" AL g
1 | J
o TSR
Ll R 1" e
| |
iy T

(e} Cross Comelation

2-1P-17
2-1P-17 IRFTEAFRZFEOEHAE
ELUTEIEIE

*iEk PHEHE— (FFEX)

& SISFROESHEL EOWETIE BRETO 3 LTHSIRANGE
BEE-TLVG,

SRIBETIE, 2HM7 I F 2T —RLERIA 70K T LA ERALV:
3IRFTEEOEETRAE AT LITOWTERD, Fi-, AELLE
BOTHME GRATFT=A—T3Y) ZEAHBRISOVTLRET
éo

¢ HERBLRETOTSLERNT, NysO—FR—2 BS99 KR
E—hOEEEEIT o1z, BHM 2 RIEMEDEMIZ &L S 3 RTEK
1 3EFTEEHBOT A= avBEUS Iuflla T T«
BOF=A—L 3 VEREELE,

3 :
2-10-1
2-1Q-1 RS S

Q SR EA RS

Symmetric Harmaonic Convolution
PP AEE (RARR 18, KBRS, MEMEXNTT), RiEE (AR 1HE)
KB AHIAA L CNN THEHEEZIRZ 2 BAHAAFIE
— BRERECREOREMROEREIM YIAD T, NEBFEE
MMET I HRENH 5.
® (EE% | IRETIKRBEHIAH (Anchor Mixing)
BHOERBEROFREAHAHERET 27 70—
F. AEOTTRMEN B, B - AT UHIEKLER
LIZ< Ly EREDORRROEEL L
® 1Tk . AR BEAAHR (Symmetic Harmonic Convolution)
RS & BENERK L R HEN EBMAALT TO—
F. AEOTRMENDIEC, BE - AT UBFEH KL<
FERALOTL. ERXLORRRAAIEE.
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» »

§

Mixing Symmaetric
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§8§ s

Fig.1: Conventional (left) and Proposed (right) methods.
Each circle means a convolution, ® means a mixture.
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2-10-2 ~ 2-1Q0-5

5528 3H11H (K) (83)

2-10-2

2-1Q-2 FEBNRIHEEICE DL
BHOTF v )L REFRZEDRRHTE

Multiple time delays estimation via auxiliary-function-based iterative updates

O©WIFEHEE, MRS (FX)

S EHRTIE, #HOF v ESHEOEERREZERL, MERE

IZ&TE ChERMHEET SFARERETS.

@2 F v ) LEDE—DOREZEOHETEL —AMLEEE (GCC) &

RWFERE, SHIERTh TN

F EHOFHEHERETE, SR IEREL, 717 L0k

EEIRICRODLEN S Y, HEMEHIBRT A U (HGFT 5.

€ ChETICHAE, HBRSCAIcROE, EMBI#THS GCC £B

MRESE L. ChEBERMICEXRIET 2 FEEREL

S AHRTIECNZSRL, BB/ EREL LIV, HHOEE

DEEHEEEEIRE. SR CHEEEEEEN LTz

10%

r=0
r=1
rm2
rem3
r=4
rm5
r=6
r=7

Value of objective function

Thteddie

o 1 2 3
Iteration

-

Fig. 1: Objective function via the proposed method, where index () corresponds to
the initial value estimated by the conventional method with different reference
microphone denoted as r.

2-10-4

21Q-4 FRETIRFHBERL:
BXEEESOERLR

Tone conversion of music acoustic signals using
non-negative matrix factorization

KROEEEFREA BT - LEEFRITE, MTRAKRRAP ISR

KPR, SIMEFE IR IR - #EE P

SIAEOEFREDZ TV E2a—RITL-TiITONTEY, TOE

R e LTSS EESOESEIER
& EEIETHIEF5HE(Non-negative Matrix Factrization: NMF) [D. D.

Leet, 1999] ZFIAL T, EROBREHRERFLI-EEFTROAES

DEBOLOIZEERZ ZEELBRFEFRE
- ERAERO L S EBOFERO T AL D, EBHEORESL
THT 4 ~"—1 3 VORI

¢ E—EEOTRH L TREZESRA SRBOHBE. tOEROE

ZOMZEREL-EEEROAZEERA D EITHH

d Spoctiogram j&m Activation
| ~ ==
: 44
4 4. 1

A = e
Ll

Labeling based on scale Replace based on label

Fig.1: Proposed Method

After decomposing the spectrogram, the basis is replaced based on the label. The color
coding at the bottom of the basis vector represents the scale label.

2-10-3

21Q-3 INSA MY U IIFAFIVIRE—H%E
BUWV=YISO KO RTLIZEITS
ZEEE B ADBEFHRIEE

Moving Sound-image Construction Passing Listener in Surround System
Using Parametric / Electrodynamic Loudspeakers

TR, LA, SRR RERR)

@ H/421% PAL (Parametric-Array Loudspeaker)& EDL ( Electro-Dynamic
Loudspeaker) % FAL \f-E{SRERHENI D CHHLUIFHER AT
LERELTWD. COMEEFETIE FESEFHEASELILILR
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Fig.1: Experimental result
for moving sensation

2-10-5

Fig.2: Experimental result for
intrahead sound localization

2-1Q-5 CNN Z#AU N\ -Mdan AT LIZRH =
MITEIZ L SERS MR A DRt

A study on recognition method of noisy boat by boat noise using
convolutional neural network for boat notification system

FIIOEE, REES AT, IET (EMIX)

& FHEOBHITE SREEROEHREHEEFA L SETALERA
DRSS ENZEEAO - HDOMMEEBLEL A T LIS THS.
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Fig.1:Result of Noisy_boat class output by CNN model with A-weighted
sound level at the canal.

BAEEZR2202 1 FEEMRERS




(84) #£2H 3B11H (K)

2-10-6 ~ 2-10-9

2-10-6

21Q-6 EXREZEAV-EAEBRTANAR
71 v%—] @ LED OiEHTE

LED position estimation of sound-to-light conversion
device “Blinky” using orthogonal detection

wikBEEE, RTHRE, HWEE, NEFIRRERLIX)

AL TA90/FRE LED ICEYEESENRESITTHRTESLT
AR [T o%—] #BA%L, ChERUV-3HLOEEESED
PHAAEHRRLTWS. JY) 3 —%AN-ERESLEICETIE,
T)oA—DLED fiEEHEL. HEShINESEHET ILE
s LLEHS, 28DT) o 5F—%EELIBEIZ, AFT
LED B #HET 5 Z L [TKRELUFEMA DS

SFFRTIE TV oD RETLNEEESIT/rOy MESEE
BL, BHTI L X—0LED MBS ELIESONMEEITIFEE
1BET 5. /M0y MESORS A DEFREZEER & VIRHT
HIET, LED OfIBEEHEET 5.

SHELELED OEEL L2, T X—DESOIE, BLUN
4 0Oy MEBEEFLIMEE~DETET S.

SIEEIC LY, Fig1 DESICLED ORIEAEL (HETEHI L,
BEMEBSORNS - BTN TEHI L%, EREEMIC K URELT-

Fig. 1: One frame of the video used in the experiment (left), the result of orthogonal detection (right).

2-10-8

2-1Q-8 DNN ZRUL\V=EEN LD
BEMRMRU D/R #E
Joint Estimation of Reverberation Time and D/R from speech using DNN
+ B, FEE—(EHX)
¢ EEHNRUEESMES I ERL) RO SMHE R T EEY
HHETHY. BEEEELEDT T r—2a Ut > THEATHA.
#CNN ZAWV=TILF R RV EEIC L >TERENSEERME. Bt
IZMA BRI ZRISIEEY & - L&A LT=
& ANHERICITY A ADEREENE LTAILARS bAYTSLE
fEALT=.
S HEOHER REFRIHER L TERLE- 1ch DEFT—2 & YR
EEEOHEENTIRETH S MRS,

Estimated RT60[s)
e

e

04 0.6 X % 04 0.6
True RTEO[s] True AT60(s]

Fig.1:Estimation results of reverberation time.
(Left: multi task leamning, right: single task learning)

2-10-7

2-1Q-7 BREMT INART)ox— BT

EESVED-ODESEKR 32—

Signal propagation simulator for acoustic signal processing with sound-light
conversion device " Blinky'

YRR, ATHE BHEE NFIERELR

& oL, BATBRTNAADQI T F—17BFL, TheETAHH
ATERVT, HILLWEEEL LT OBBAHERZEL TS, L
LA, T —ERL-BRESNEFEZEMEMET DE
2l BEBHICTU A —EEEL, BRICHBELT—4EIELY
[FhIFEsEL. Ol TV F—0OMERMFELHL{TEH—
DOEREGSTNS.

& ERETIE, TVoF—ERWNVEEEEL L UTIZE T AIESER
D EAL—2DMFEEBELTLS. I, COESERIZETS
HESEMEETILE, HBELF-ETIVIZHORESER3aL
—RERHFET S,

¢ RBLEBEMD, T)oF—FhASTRELTHRONDIESEE
Tt b

& BEEICEY, Fig1 OLSISHELEZETILOZLE, B&U
LEAL—AOREF ERITRBCLVREEL.

Fig.1:Optical signal propagation model (left), the result of simulator accuracy experiment (right).

2-10-9

2-1Q-9  EREPABAZERE VA /AKRT LA
ZRAVWV=RERSFHED 2SO T

Study on Speech Radiation Pattern
by Head Enclosure Type Spherical Microphone Array

FARMIER, FIEB— (E#EX)

® LYY TILEERD S A= —2 3 D OEROEHICIFIEEORE
BEHFHEOATARETH L. RS TIIEEOREMEH O
FTL, FEEMEEERRIZE DBV DLTHAL,
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Fig.1:Speech Radiation Fig.2: Speech Radiation
Pattern Pattern
(vowel : /a/) (vowel : fif)
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$£2H 3B11H (K) (85)

2-10-10

2-1Q-10  BEHBFTARINLDISAEYY T2
HOEREETDRET
Examination of anemometer based on wind noise spectrum clustering

FRRREH (MEIAZXFRESHPEMARM), MTAKE (IEAFEE
FEPHIAER), MRS (BRAXFAPRE AR PR

L 2=10)
A ORUT LA ZRAWTEMEH S EREEEEE

*IEEFE
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Fig.1: Wind direction identification result for wind noise test datain the 0
degree direction.

2-10-12

SiamEcES <
BR=1 207 + > 7L 1 0ECHEAEEE
A study of estimating the rotation angle
of a circular microphone array

il F=, Pi§ A, B EE, NI ER (#5i0

* FLAESNECEREERNNTEELFREL T HA, BB
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.-l angle [deg]
Fig. 1: The block diagram of estimating the Fig. 2: The Log-likelihood for one source
rotation angle of a circular microphone. with the rotation angle of 30 deg.

2-10-11

2-1Q-11  DNN & CAE Z R -#EEmRE D
EREEICET AHR
-Autoencoder RV -RREDT—4
EHOER -

Study on sound source localization inside a structure using DNN and CAE.
—~Applying real-world data transformation with autoencoder—

OB S, (KERIFH, FEIIFEE(BFEX)

4 Deep Neural Network (DNN)& Computer Aided Engineering(CAE) %
FIAL-EENNOERIFEFTEEZREL, Y2al—YavBs
USEER KA A OFNTIIZE LT, BRIEENTRETHLH 58
ELTE-,

eLML, ¥ZaL— 3 ETDNNICEYBELE-EREEETIL
FHEIREHSEA LS, SRFEAEIEL (BT 25EEnh o1

& COOERERBREBMIC, 3L a L EEROT—SEY bO—
HE=BWT, RBT—2H6TIalb—3rT—a~ERTS
Autoencoder (AE)Z8AY 5 & T, ERIFEHEN A LT HHRELE
L1

SAE [TEET—AERB LU, AEMGEETRAFX 295 Data
augmentation (DA)ZFIFT 5 &I2k Y., HEMRSOFTRICHT
LHERIFEOEENR ET S eh%omof=(Table 1),

Table 1 Results,

Index | (1)AE | (2)AE-DA | (3)SID-DA | Learning (RMSE [mm]) | Test (RMSE [mm])
(1) x| x x 92,08 141.04

(m) x x [e] 28.29 142.30

(1) (5] * % 92.98 109.29

(V) [e) [e) x 90.19 104.72

(V) O x () 27,50 124,83

(VI) (o] o] O 26.93 T6.16

2-10-13

2-1Q-13 BOIEARMELEHEFEICLD
BERUBLIBEDILESE
—NSADBEEEFRELTY T ILEA LT
DHH—

Identification method of position and kind of the sound sources by
the estimation of arrival direction of sound and the machine leaming
-An attempt to identify crow calls in real time:

OFFHELR, LIREH (HIERT)

S REET A ORLT LA BLUESHEEHERALT, SEhc) 7
LA LICEREES L UEREELZINETE VAT LEMEL
fzo

SAERLATLIL TyParvEa—T4T08LU oT OfEEEAE
HETEY, 1=y b TROT-BOIEAREERCASY kOS5
LDHEIRET D ETT—RIRERFHIR L TLVS,

& NS ZAHNBLVBFIZE T LA AYEE LI=FERAROBIE Fig1 (277,
FTARTOF L1 DRI, EhxEAAERLTESY, ARMAREIL
thSRAOEEE—H L =,

€ =52, AR FOS S LERIZESWNVEEESICE>THSAD
IBEFEEORERRSEELET L, SN EEAYELMESZIRLTHSAD
IBEEEBIERTE S L EHEL.

Fig.1: Result of the verification
experiment on the estimation of
the sound source position:

Lines indicate that the estimated
sound source directions at each
recording point.
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2-10-14 ~ 2-10-17

2-10-14

2-1Q LEEMEEET ML LTz
-14 MRS >~ 71754
On blind source separation in diffuse noise fields
Oith T #oKEE, {AHE 58, P& |IX (NTT)

=i Thaie iy i o ea | B R f, el 7 L—LA t)

z(f,t) = iﬂi(ﬂ&(ﬁi) +n(f,t)ecM
‘K ERE, M: w47, ‘;(IE M E{RE
ca)(f) € CM: RFTYS AL ML for BB i=1,..,K
(£, ) ~ CN(Ou, ACS, OV ()): iR
V() € SH,: RIS (EEE

« MNMF [0zerov2009] 13495 EM/MM 7LTY ZLIRERASEL
+ ILRMA [kitamua+2018) (SHEHHEHES 2 T T AL L TUWvEL
FIFZ2D 7 4 77 MNMF Z 3BT TIVICERERRT B emuse)

L 52 5HE (K <M ERD)

A = [ay, ..,a ] € C*K & v esM IZHLT,
W = [wy,.., wy] €ECMM ¢ G esK, HTEELT, REHT:
cWhay, ..., ax] = [ey, ..., ex] € CPK (W [3ERSHEENT )
G O i
whvw =, K] oz ¢ s oy s)
M=K.K M=K
B, &wi(i=1.,K) £ LCMV E—LT74—< &5

w; = V-14,(Abv-14,)" € cM

O £2%=F% NoisylLRMA = MNMF + i + G ZXA &kl
- NoisyILRMA [£Z > 7 §lf9{1 & FastMNMF [seiguchi+2020] & ZEff

2-10-16

2-1Q-16  HBFARYMLOIRIE- BRI FHHEE IS
HICRARGMNY TS avI2&Db
HEHE

Moise suppression by spectral subtraction based on simultaneous estimation
of amplitude and phase of noise spectrum

FohchsEf®, INERE (LK R ETRSLH)

® A 70ORUT LA DBRAESEEIGEHELT2DFFT 345 &IS
&Y 2 RTARY MLESD. FOLRRMAAOEREAZE (1) 7
LA IZEZRT AR (0°) MoEBPEL-BMEDEAAY MLE, (2)
FOOFRN SEE LIS OBEFT L1 HAICHST S0
ARELTLS. Za—F b3y FT7—2 (LIF NN LB T4V,
(2) DRESEHSE LB T 52 & THEIEZETS.

SHHRTIE, HERARY MLOIRIEE SHBZEIRT L1z NN THEL TLY

F=t=8h, (HAERHEI B HIRIBREADEEFA B EN T LVEA o =

@ IRIEE CHREFEBS SHEERIREA NN ETULEERATH I &I2LY, 12
EOFERENELEL- Ff= 2 DOBEMTITHT HIERIZD
WTIFHFERE FREEDIMREZ TR LT (Fig. 1).

o888

o

Relative level [dB]

o W
=

¢
50
L
=2
<<
o
[a]
-
Ly
o
]
c
2
2
E

o
o

-90 -60 -30 0 30 60 90
whitenoise2 DOA [degree]

Fig.1: Noise suppression for two noise sources.

2-10-15

2-1Q-15 FRVSAHABZFEEE AN
—RRIEZF YR ES BEHSIERE

Generalized Multichannel Variational Autoencoder
with Awuxiliary Source Label Classifier Training

OF HHE ®E AFNTT)

S LREEFUTTOEF v U HIIERSEEEICEWT, ChETICHE
Y S AEBNERE TAEMOESELBCHEILS (CVAE) £/
LW=ZF v U RIVESBEHSEEEL GMVAE) AURREEh TS,

S ERESD/IAT—ARY FOY S LOETIEIZ CVAE £FIFATS
HIMEASRENTINVA—AT, CVAE [ZIZARBNEERICRIT DHlEh
L=, EHESIHAMET LERY SANER SN D rIRE D B 5.

& HENMERICET BEM DI OREEMRET -0, FRY 5 X5
BOEEHEDHEESE (ACVAE) $#ERETILET D GMVAE %
FHEREL, BRI S AARBOPEHAI KL SR ETET 5.

& ERREHEL Y, BRI kS0 EDSE AR LT

Table 1: Separation performances
(a) Speaker-closed condition

Method SDR ISR SIR SAR
CVAE 4.1 9.8 75 8.4
ACVAE (Intra) 4.0 9.8 T4 8.4
ACVAE (Inter) 4.4 99 76 9.1

ACVAE (Intra & Inter) 4.5 10.1 7.9 8.8
(b) Speaker-open condition

Method SDR ISR SIR SAR
CVAE 34 92 66 7.7
ACVAE (Intra) 35 95 67 77
ACVAE (Inter) 3.7 97 6.7 7.9

ACVAE (Intra & Inter) 3.7 9.8 7.0 8.1

2-10-17

elit RFT—REBEL LG
AR E RS EF v RV RSB
Multi-channel speech source separation based on adversarial leaming
without need for paired data

Yerpih (2X), FL BEALNE), /NI BE(BR), Mk BRI(EXR
& AT TLEWNESEELY ) - EEEANVBRNEBRICE S CERS
BEERE
> Generator: 578 DNN & T MD#ERIZ WF 105513
> Discriminator: 7 ')— &5 & Generator [ZL 5 EERESD
chRHEH N D & 5128 T 5 Auto-Encoder
Generator (£2 J—LBR L LLWVGEEEHNT 2.5 5 (CHAMFEE£1T
3IET, RFTRERBELETERNBEESE T Fig1).
& PERELO=HD 2 DOMEE
@ 49— BEIZH L Generator A2 7 1 LA BEOEAERFEL,
DNN /35 * 2 DFBEEROSEISENSE S
@ WIEICHT ZAMEORERKIEIZL Y Generator ZWHTEE.
& [Fil%RER : REROBMEEREL, TS5 EEMPEICK Ytk

EZ R (Table.1).
speech source separation methods. The proposed

Separated speech signals
I method shown in the fifth row was pre-trained by

Muti-chaneel unsupervised training [1].
‘Wierer filtering

spoachsignal 12018 1. of existing and proposed

e DNN SDR  PESQ
training [dB]
Unprocessed - 0.80 169
signal Unsupervised 512 178
Objective furction training [1] ; :
— Prop. scratch 453 174
Ganerutse eoriwdnator Prop. w/ MWFdist.| scratch | 464 174
Dtmmeved re-cunal wigrls Prop. wi MWF dist. | Pretrain[1) | 567 1.81
Fig.1 Structure of proposed adversarial learning-based
‘separation method. [1] L. Drude et al., In INTERSPEECH, 2019
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%28 3HB11H (K) (87)

2-10-18

21018 *T A 7 YEHPSS & AU BRI
RAVICED TS5V REESH

Blind source separation based on time-frequency mask
using median-type HPSS

Y RBEE—BR, dERKH (F)IEH) , KEHETF (FHEEX)

BSRIARER AV FIC RS EREBSS (TFMBSS) &, BEFRER
BT RATICERTDVWTERO (FEHDOPEWV) SFvyRILSHEDH
HAEETHS. COFSEFNLT, FRITESSE (HPSS) IC&
D EMERSET A% TIMBSS DEBETILE LTRW-F&%
RELTS .

BT, EDRBLVERETILOERDS, AF 1 7 B HPSS
ICES < BRIEER< R % TEMBSS ICHT-ICEA L=-FiEEiREg
3. £, BEFRECBHRTAINETAZIRAL—DVTNT
A=RIZDOVWTRBHICABELERTS. T5I2, REDHPSSIC
BT TFMBSS t itk EE L, REFEZOEREORFEETS.

- -
o L]

o

iN

x Conventonal method |||

L]

Average SDR improvement [dB]
[+2]

K
4 ® Proposed method
3 L -

o

0 20 40 60 80 100 120 140
Elapsed time [s]

Fig. 1: Average convergence behaviors of SDR improvements in conventional
and proposed methods in terms of elapsed time.

2-2P-2

2-2P-2 BEHERHNFECLHINIEL
BEREEEAVCEEREETHRME

Dysarthric speech recognition using unlabeled speech
with self-supervised leaming

*iEfhs, ELREES @FX) HRE (SE2ER),
BmER—, WOTH @FX), RLEH (CEER

S EREEOEBREEFIRENTEZMLIFREILETIC
ENEHETHY, FNLORNVEET2OFERAENROLN T
3.

®FHETIE, FNLOE EEREEOBBERESFEALTEDH
BidYEBETL, FELETIVEEERSICHAT AL TER
PEOR EETS.

& ERERN D, BOBERS Y FEEERY HHEISEMItREN ML,
MATECHERS Y FBI-E T ORRETFERVENFEEI
BTHLZ DD o=

& E£f-, BOEENH YFEIERT HRFM L HREHEREDZELIZD
WCGHEL, 2H0NT—2 8 THIREERN ELT 52 EhGh o

Self-supervised leaming phase Speech recognition phase

Fig.1: System overview.

2-2P-1

2-2P-1 Estimation of Glottal Source Waveforms
and Vocal Tract Shapes Based on
ARMAX-LF Model
Kai Li (JAIST), Yongwei Li (CASIA), Jianwu Dang (JAIST),
Masashi Unoki (JAIST), Masato Akagi (JAIST)

#This paper extended the system proposed recently using the
ARX-LF model to autoregressive moving average exogenous
(ARMAX)- Liliencrants-Fant (LF) straightly to obtain stable and
accurate estimates of poles and zeros.

# The accuracy and stability of ARMAX-LF model were evaluated
statistically in synthesized vowels and consonants by the average
error rate (Table 1); and in natural speech by mean and standard
deviation (Table 2). The results shown that our extended model
can reach superior performance in synthesized speech and
acceptable performance in natural speech /m/.

2-2P-3

AR BAREEF T2 AW
end-to-end BEREOMERELLE
A comparison of end-to-end models using large scale Japanese speech
O/MNEERE (FPENUARATAT)
€ 2 h)—3 2% endtoend BEEHETILTHS
Monotonic Chunkwise Attention (MoChA),. Streaming
Transformer-Transducer (T-T). RNN-Transducer (RNN-T)
DiEREZ LR
* EFEOY—EAMLIEShT-, B2, tRE. FE
HEDERE 2500 BEITFEE
& 2R SEREMREDBMRIC DLV THEE

=1 BEE
FE CER
MoChA 52.0
Streaming T-T 240
RNN-T 14.0

&2 ANRIR L aeE

Fi& CER (short) | CER (long)
MoChA 434 69.0
Streaming T-T  |23.8 243
RNN-T 13.7 14.5
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2-2P-4 ~ 2-2P-7

2-2P-4

2-2P-4 BLSTM #F3L\f= end-to—end B = eI Z
X9 HIEREEHETE
BLSTM-based confidence estimation for end-to-end speech recognition
O/NIIEE, $RERL, HER, =—2- 7907 (NTT)

& FFE TIEERERID7 L end-to-end (E2E) S swd 5158
FEEHERICER YRS

@ Transformer (233 { f&#R) CTClattention 7\ 7) w F E2E BFE:2
AT LERAND. EHEESEEETILE LT, mullayer perceptron
(MLP), bidirectional long short-term memory (BLSTM), Transformer
IZED 3ETINELBEHES 5. #BFEL LT, CTC X7,
attention 237, LSTM EEETILAAT, ChoDEANMHERAT
AL, Cho4iEOR a7 EHEESHET 5.

@ =Rk Y, BLSTM OEEEHEETILELTOEMES, CTC

A7 OB L TORIMEERER LT
Table 1. Comparison of the three confidence estimation models.
Model EER | AUC 1t NCE 1
MLP 143 0.923 0.364
BLSTM 1.6 0.947 0.442
Transformer 13.9 0.925 0.370
Table 2. Comparison of the four auxiliary features.
Features EER | AUC 1t NCE 1
Only char embeddings 30.2 0.762 0.103
With CTC score 13.6 0.928 0.371
With attention score 14.5 0.922 0.369
With LSTMLM score 215 0.861 0.227
With weight sum score 15.6 0.919 0.354
2-2P-6
2-2P-6 BHIhEEERBOHO0

CycleGAN Z UL \=T—41L5k

Data Augmentation with CycleGAN for Super-Elderly Speech Recognition
L TFHETIROLEXKR), FEBiEE (LEXR), AEHE (BB

¢ ERIE RN DT— 2R
> BFEZEHAIC OycleGAN %
> BEEEERN CESESENERLIR
> BFEOEEI—/ AT LBty FEMA ST 28RS
AT EESEORRIEEEE

o[ TR 1| : BB L TREEORIBAETE
> HFEZEHE - INAS — EARS (BEIHESEI—/R)
> BRI L > TSN E SO R
4 JNAS : FBEIHRER
< EARS: JZAMHAEET
BEREERTICE>TELD/ A XHER
o T 2| BEOEEI—/ SRITERER LEEE LY b (conv)
EMAT-FET— 22k HIBHIEEEETE
» JNAS, EARS OBEFFSAEDI—/SRIZHL JNAS (conv.) THiZE
> BIFOEBI—/\A% JNAS (conv.) TT—4ERT AT &Ik
U sZ3akRER
< JNAS, EARS 3t|ZiBa4aER b
& T—RYBRE LTOBEBEERER

2-2P-5

2-2P-5 EfRREFESSICRBIREZA:
BERFEI—/\RINEZD L

Comparison of in-car speech collection methods
using forced utterances and virtual environments

OKBERME, ERMB(AHTEIFEAT), MK BESDHE

S EGREZAV-FEE L CERREREEC L D3FMTHEED
—\RIMSEFIRE, TOIESE, LT3 OB EE

S UEHRETE L TEBREL, (RIIRE (K547 2aL—4 (DS)).
F 54 AR & IR E L

& BEGERE LB OREEIERI LA TR Y O a—/XALYEEET
IWETE, F-. EREICA 54 VRN T RERE & FIEE
DA—NAHUEETET -,

Table.1:Comparison experiment conclusion of methods and environments

R | BREEM 1REHYD | hriL—%)
B SERRBTNEY)
DS 440 208 ‘ 885 ‘ 8846
DS 440 784 336 ‘ 9327
R 619 1033 ‘ 360 ‘ 9903
F 54 Ll 213 309 414 8461

b |

Fig.1: Cos similarity of recorded words for each method and environment

2-2P-1

2-2P-7 FHfAERIVYTIOTIOUIZES
IR E T O MHARRET

Initial study of phase recovery by conditional Boltzmann machine
F*PEFREER), KBS (RREEX), FBEH, PEE(EER

@ Griffin-Lim JEEHEETIC AL WSS TILT ) ALO—FEZ4Y #1H3
BIcKEKFL, FBRET—T4 779 EERLTLES.

S LHELIRIBORBFRERE TEL a2 —J )y FI—0 L LTER
fHEHRAILY T 7L oEi G TR BNE FIRENENT
NFERTHY I 7ERRL TV DETILTHS.

@ BREFEOFEMTEFIRARILY T 2L U TIERHEEIC Gauss HHER
FELTEY, FAEERTHAHEHBICIIAETDZ>7=1=8, von Mises
PIEARE LIS EAARILY T I L L FRE, (& IRIED
HFEHERE T o=,

@ 1ZEETILT Griffin-Lim O#HHEEHEE LI-HBR ExL-EF0&R
BEHAOTMZ LR LT (Fig1) .

window length 256 window length 1024

45
2

) LerertittE o

23 T = 4 1
© Eo o

> >

o - - - -

@ ——Griffin-Lim narrow|| @ 35! —~Griffin-Lim narrow| |
-4 «—proposed narrow || 2% —+—proposed narrow

+Gr|fﬁn Lim wide
=—proposed wide |

=~ Griffin-Lim wide
|—=—proposed wide

| ] 3
0 100 200 300 0 100 200 300
number of iterations number of iterations

Figl: Variation of pesq values by the number of Griffin-Lim
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%528 3HA11H (K) (89)

2-2P-8

2-2P-9

2-2P-8 BOEEZAN-BEE
HI=YE/yWw/ DT IIVEALER

A real-time synthesis of vowels and glides /y/ and /w/ using arm motions.
OfFfR{=, /NBSRA, EFREth (R T %)
SBOFT T+ ILT 2 FEEHEERNICHIET SEFaK AT
L (Fig1) ZRAWT, Hf-UEBN EMWOMEIRELTEEL T4
T ERE EORERBTEOMER L

& T4 )L7 L MEBEEICG LT TESEN b Y B~ EHEA
{95 16 FEFAD Target EEMALVT, 16 BOEERECHFTINE
BREEOEFANERET o=

¢ Target HEIEIC L DEREBREDO 74 L7 > FEFEEO RMS (823,

FOZERIiE % AL V= Position Hilf#I T4 363 cent. EOAHEZEAL
1= Direction filffi T 303 cent Téh 7=

& COHERE X HERBEDERLE, BIEET DN 0T SEHED
EREThTIE <, BEORMIEEHE BcA— —2a—+
BIEHET S LA G ol (Fig2).

(a) Position (fast) {1} Direction (fast)
0] - ] e,
E 50 The = o
- ol el

0 W00 00 0 W00 00

() Prosition (slow) (df) Direction (siow)
£|m~ 100 4 e
E 504 e+ sn-/‘._:.

= oot
Ly T T T T T T
o W 200 o 10 200

Fig.1:(a) source signal
(b) Vocal-tract filters

2-2P-10

Fig.2: Normalized spectral transitions.

TEEOEEOMAT LRATORER
BHIAIIZRE 9 HHF

Study on Automatic Utterance Discrimination of Front Nose and Back Nose Consonants in
Chinese Bilabial

OEBH4&%(ELHH)

S HRLEN  BAREFSEPERED MMTAE) & MEAE) £#IEE=m
U LEEANEMTE, BEY ARCE BOREITHT HIEREHE
FERLVELY, CAl OF-bDOHFEBEFE AT LOMFEEHH-.

& Fi% : KB CIEPILERSNS 50Hz ~6850Hz, s 200Hz 0D 35 F
FUFRND T 4 WA= ERWAEEARY FILETRIEIC
£V, BRNPE  PEERE |, G
&210 BOFFEAMTLT,

ThEhoRBEOREOER "L m*"";?":'fﬂm S
T R —
HEmL, MRiRE & &
B O a—lk Y
HIEEEERDT -, BIZThD Fﬂ“ﬂ: s [ETJ"::. i ‘
DN —2FRNT THRE) \«* T hﬁ
& TERRE) ORFOBEHIF  Figl Discrimination diagram of front nose
and back nose labial syllables
ATLEREELZ.

SEBHT . ALAFLEMANT, BEAPE1 0L LPEEEES
BOREOEEIRIDESREIT o=, Fig 1 1 THRES & TRBS)
DESSHOBEBHRIOFNETSH S,

SRR hEEO RIRS) & MERE) OREIZThEL 18%E 89%
LD BRIFEEEFIRIEAG S,

Stepd | Is pwwcrd g 2-3 kHz lowes lhl Fii |

x 'Hp(‘c ial fc‘al are Special r{‘lll
Btoph | of from nose ? || of back nose Step6

2-2P-9 TR A3V EBLI-RA RAF I Dy —
RERED-ODEUNTEER
Consideration for Improving Voice Conversion Quality through noise

classification of "Koeuranai: Virtual Voice Incarmation”

YIRERMAC (REALITY/BRIER), ABHBEE (REALITY), HFBHHH (BER

= Artificial (A TH7% SN
\Q)ma Brosth (74 ZIZB2M A 2TV )
Res Contact (4 2 FIZMATIE)
Diseontize (RESGRAHERER)

a Q * Emvironmens {2 D0MM, S NWHE)
Fan (UREYORWHA-TVE)
- Ground loop nolse, boep (MR}
Py Human (B#0RMEY)
K (ML L)
Web based va ne tmnslorm / Low Lossincns (357325 )

Music (f8)

m Noise (RUESTAESoNEE S 4 )
Ouadoor (RATEED
Parssseters (R#05 4 — 2 A0
Quality (RSN
- Reflect. (W & X 5 72 000 OO
- ! Short (1 A - R L)
TV (FLEDR S ERER)
| Unknown( EEELH)
Unknown User Transformed Voice Teaching Data Set SVM-Based Classification
(recording in 10 sec) {with original) (Evaluator)

Fig.1: SWM-based classification from anonymous user voice samples.
RARAF o Or—BMOEEISEAT S/ 4 XE2B8HH4ET 2
FHEIOVWTHEILf. /A XESTERICHLTFig 160/ 1
AERICHEL, #EnT—2ty FEEELE 8 - HEROET
IWETNENE Y T RA55EIZ One-vs-One & One-vs—Rest @ 2 DOF
REAVTEH ETILTEEET o1z IHERETIVIZELTENGE
SARMREATEREL 12D, A TEFTFR MEEHE (Speech to Text)
ERIRICERT 5 & Tl —ROEARIREISIE AT TS, B
FERIGABIS OV THEHETE HEREHHRIREIC G o= &E A BN .

2-2P-11

2-2P-11 RyTT7IbRAZAD EFFHEEE R ST
SHEERARICEDGERICRET 5185
A study on the indices based on vocal tract shape representing subjective
score of pop-out voice

YEmEELh, SREF I (AR,

& HERN T CEBI > TEIDEEERY TP bRA REIESL &
WETIE, Ry T79 bRA RAUZBHFBRY T7H bOEEL, OF
OELEOEERROEE S AT 25 E SN ERET S,

S EERKOBMELRTIRES LT, EET—42H L EENEHREL
THEERERALL A L, FORREES 18D (EEEEH L,

SRy T7Y FOREEHLHTERHBEL FERROEHESH
HTRELOHEEERE L, FORE, S LI-AERRYSH T
INEVMELL->THY, HEERERT 2 EIFTEA o=,

®FHEE LTIE, fiET 2EEMROBMNER - TEALW S #4055
1=, BEES ERVIRECILBYICEER RO E E R TET
WELNEAEZDND,

Subjective score
Subjective score

Index based on the vecal tract area Index based on the log area ratio
Fig.1 Scatter diagram of subjective score versus the indices. Left: the index

based on the vocal tract area. Right: the index based on the log area ratio.
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2-2P-12 ~ 2-20-3

2-2P-12

22P-12 O b BEREERRELE
BEARRBRBEALIZHED
BT AR S DRETRIRRHT

Statistical analysis of relationship between vocal tract area function and
fundamental frequency in long-tone vowel singing

SR, FRBITH (BAK)
¢ B84 WESEICB T A EAEREE L L EREILOETIUE
> I7x92—I2k HAMRGEAERUGHIE TE C HE AR
> BREEILERT S X CEVIHERISEN 2
& SATHIZE - ZRRIREEE LI S P a2
> MRI. CT ZFnHes & HEHAILEM
> SparkNGLAIR] (& Y, ERESH SHEEMERIMERDSD
S ATER | REREMERICHED, OO S 1em 281FD
BTN K E (A HMEMAH D - & EHE2

5 T T T T T T T T
- - 1 —&—/a/
v | L 7 —— VR N - =i |
—8—/u/

w— S/

Log area function

2 4 6 8 10 12 14 16
Distance from lips (cm)

Fig.1:Vocal tract area function in long-tone vowel singing

2-20-2

2-20-1

2-2Q-2 HENMESRVICH T LB EEL
BIREEEFHEDHEASHE

Combination of Time-Domain and Frequency-Domain Acoustic Features for
Speech Commands Recognition

#e EAFE AJIIERE, Pk (LSIKR
& BESEIRY(CEITAEERIEOEASOETAERH |
> SHOSBETIVEREL, 205188 A RRiras
OEHRFHEFEETIMIANL, HERRFEEME~A—RT
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Table 1. Classification accuracies [%] of different features and
combinations for various noise.
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Features - Satse -

no gaussian background pink
raw waveforms 94.19 84.20 80.47 87.19
bit sequences 93.73 82.65 78.11 86.74
MFCCs 93.55 87.47 82.29 87.01
logfbank 94.01 88.92 8247 87.92
bit + MFCCs 95.10 88.19 84.65 89.56
bit + logfbank 95.64 88.56 84.11 90.28
bit + raw waveform 94.37 85.38 82.47 87.83
raw waveform + MFCCs 95.46 88.20 84.92 88.10
raw waveform + logfbank  95.55 89.92 84.20 89.56

2-2Q-3 BEERHER —1—3JI)IL1y FT—4HIC
EHTEERAZ Y O L ETESHIE

Extraction of important units for speech recognition deep neural networks and
computational reduction
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Fig.1: Reduce computational costs by identifying critical units.
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Improving Retrieval Accuracy and Required Memory for Query-by-example
Using Heterogeneous and Multiple Deep Leamning Models
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Fig.1: Retrieval performance of the proposed method in NTCIR-10 and NTCIR-12.
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A preliminary comparison of liquid production in Japanese and English
by Japanese speakers of English
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Fig.1: Breakdown of pronunciations averaging across /r'-dominant
speakers (left) and /-dominant speakers (right).
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End-to-End Speech Recognition Using Data Augmentation
with Text-to-Speech Given Far-field Acoustic Conditions
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Fig.1: A recording equipment for data augmentation.
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Simulation of body-conducted voice and one's own voice
by using a soundproofing earmuff and bone conduction microphones
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A vocoder system for waveform reconstruction using phase information
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A study on automatic multi-view assessment of
L2 English and L2 Japanese speech

FAEREA, IS, WA, FMEREXR,
FHE—IRUCL), AT T (HR)
EFEOS a7 —LaVCEREATT NERESEEHET 515
B RATEHBIEEAFET . BIA IR, REOTHE SO U ESL,
RENBOERE LT SFTHD,

& TR TIE, BAAOIRED TS S & B T HHiiEE Th
hi=, LH L., L1=BFE. L2=55E. HZ=fss. LV SRohk:
FEH TN -EBTHoT=,

& AETIE, LIAEEERAICEESRmA f=0—/\R(Tab. )IZH LT
BEEEZETLY. ETHRONRMERET L=

¢ F- BHHMEL LT, BETEEL: T#E0OR), BiEFERELD
EITEB LI [REOHE) O, 88I5EE LT openSMILE v

HHTE OB ERE SN TEA LT
Tab. 1 Corpus
a— AT L1 L2 fats
JEI(90/10) HAGE Jon e
i!lEﬂg
JE2(125/10) SR HiE At
TR
PE(90/10) F—F ¥ Fifi i
MixE(110/10) A Kk gﬁ;ﬁf
MixJ(146/8) B EESTIEE
2-2Q-11
2-2Q-  Attention RBMIC & 5 B EREE RS
" DHSLEER

Representation and generation of acoustic feature sequence of
speech based on attention REM

OEMiEt, hEE (BEX)

* RANT—5 DFSECERDFTHET. PEWT—Y THEHT
BEAETIESRHT R L EEFESVESBICEIT2EEL
FRETH B,

« BIRAOBBAHIEARILYY YT (RTRBM) ERIF—4
OEEELEWT—Y TRETEZETILTH . RIORE
HIM R EMREE D25 L IERETH 2,

¢ TIT, BOEEHEEEN5I 2T RIBNVGIKFERE
8Z2 5 &NV TE DRBM, Attention RBMEI2ZE L 1,

« Attention RBMIFEFERHERINICKHT LT, RTRBM& D&% FE
LTHEEHTE. BHEORSL - BER THRTRBMZ Lo
BlEgENE S,

Figure: Graphical representation of the proposed model.
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Continuous environmental sound recognition based on spectrogram texture Tempo perception of stimuli with beat divisions
recognition : Comparison of multiple tempi

O&Eh, AfkaifE

# Spectrogram of continuous environmental sounds such as flowing
water sound has many vertical stripes.

# Texture filtering and other image processing methods were applied to
spectrogram images to extract vertical stripe distribution.

# Several statistics of vertical stripe disfribution were calculated as sound
features of sounds such as flowing water, rustiing sound of trees,
engine, and crackling sounds in a bonfire.

texture filtering
and multiple
threshold
binarizing

spectrogram of water

vertical stripe distribution

# Statistical features were; distribution of average time interval between
stripes, average number of stripes in the same time frame, average
stripe length, frequency centroid of stripes, occupancy rate of stripes in
the spectrogram. Statistical features were compared and discussed.
The proposed feature values were different for all sound categories,
especially for sound of flowing water.
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An investigation on sound with a “zoku-zoku” sensation.
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Fig. 1 Experimental Results
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Effects of age-related hearing loss on perception of the distance to
approaching car : Investigation using hearing impairment simulator.
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Fig.1: Perceived distance to the approaching car (10-20 km/h). The
horizontal axis is distance between subjects and centerline of car in real
space. The vertical axis is perceived distance in virtual space. Error bars
represent standard error. The colors represent processing condition.
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Psychological evaluation of speech announcement for emergency under
reverberation and noise inside a station: effect of age-related hearing loss
using a hearing impairment simulator.
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Synthesis of breathy voice by manipulating parameters related to breathing
and its subjective evaluation
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Fig.1:Changes in the impression of MBW (Modal to Breathy to Whisper)
speech sound by BR (Breathing Rate).
(Participants *: Original, ©: MBW. BR 0: modal €-> 10 : whisper)
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Perception of emotion for morphing speech between angry and joy by the
same speaker
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Comparison of Effects of Mental Fatigue
on Auditory Evoked Response and Medial Olivocochlear Reflex
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Mechanisms Underlying the Enhancement of Medial Olivocochlear Reflex
Associated with Rhythm-based Prediction
: An investigation on Correlative changes of Electroencephalogram and
Medial Olivocochlear Reflex
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2-4P-11

2-4P-11 SR DR ZEENA
F—T B RRS 52 R
Effect of temporal fluctuations in attention on medial olivocochlear reflex
OfHAREF, ARER KIFH PIIHS) (FER

+ BN SAEERREND AU TSRS SROERIEORI D, A — T S -
FiGL. SRSt SENSD, COMBRGE A —HBERY (MOCR)EFHER,
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Fig. 1 Typical ples of tim af W reaction time and medial clivocochlear reflex strength

2-4P-10

2-4P-10  Deep Prior # AALV-BERFRRIED
BIIRIETE I

Current source estimation of auditory evoked response using deep prior

FLBFIR, KEHE SEE—, EOTH(HFEX), PIIHE(FEX)

& AR AT AT H DMRE, RIROFHRRERA SINMDERS T
DHEEISSRERRETHY . #E < =DIZITEFROHFHZ BRI
B2 D0BENH AN EDATIITHTH S,

& KHIZ CIEEATRICERTA T E S A0 L 3129 5728, Deep Prior
ERAVWTERREEEIT o1

# Deep Prior [ZBHAHMBIEDHT Y b I—2 HFHISTORENIER
DEVNSBERAITRDN-FETHY ., HATEMEER0IC
RS TS,

& BHAABETF O v I BERROER A R ATRES
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RAWTRL=

sLORETA

Fig. 1 Current source densities estimated from an auditory evoked field
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2-5P-2 ~ 2-5P-5

2-5P-2

2-5P-2 RETFRBICETIREZRMTTO
FATEMRDOERE
Study of evaluation characteristics of preceding effect using virtual sound environment
FEERY, KES, - (BX-ED)

& T EPACAIRBERYIN TRISESHE TN AT S 7200 T TEHR
ZFAL-EEEERE AT L] OHRET>TLVA, COVAT
LERET 58, EREFEIEHTNA TR TOREN BETHY
T Vitual Reality Hifi CXIET 5 L EEATIVS,

S RETE, RENEORTLIETMERETMEISERL, Chb
TREIHETHETE L RATORME EHHE RUBOARBEEIZD
LNTHeERET L=,

Table 1 Evaluation index
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Fig. 1 Layout of experiment

Delay time Oms Procading sound
Audio signal | Delay unit ] Amplifier || Speaker Sa
JEMErator [ Delay unit || Amplifier || Speaker Sb |
Delay time 350 Succeeding sound
Fig. 2 Block diagram Fig. 3 Visual conditions

2-5P-4

2-5P-3

2-5P-4 BHORY FEALE
2 B ENEEAE O

An evaluation on room acoustic measurement at multiple points
by using mobile robot

# ERES, BIEEFREIR, BEFAAIER), KIEHFREIR
¢ BHOoRy FERVVEZRTOERFEAE

> AEDHEL, HHt

> AR CITEIERHAEIC DL T ORRET

¢ EROLAIZE > THIBREFERE <R
> FREDEREET CIITRRERZEL0.025 [m]

— Microphone

RGB-D sensor

' value of C50
represented by color

~ Laptop PC

Fig 1 room acoustic measurement by using amobile robot (left: Visualization example: distribution of C50,
right: overview of the mobile robot)
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Fig 2 results of evaluation on estimating measurement positions (left: distribution of estimated
measurement positions, right: histogram of estimated measurement positions)

2-5P-3 BARERWBRER SR/ 7 —
FFEDRET

Instantaneous Arrival Power Prediction Method
Using Reproducing Kernel

OsRMi, RFE (WA=T)

S —HORTTICRWT, BIRICHIIR L 2B EHREMEMEL, T0EE
BEgH Lk,

S_OBERDOMBHTER LRI A &L, EREBEOD~1T ¥
FLAERAWTHREIRAT7—Z#EL, JRAAEHETIFEE
i L7,

SUERBRLY, BRI )Ty /OELAVARRICRVWT, BR
HEBWEERWERAABERREZ T L.

SELEHEEEAHABERAVSETHEREF AL T 2AEEE T
L7,

SREFEIRHEROADOHEELT IO, HEOBVWERADH
HHBELZVWEVIRRDH DD, THIZSEOREE Lzw,
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Fig.2 Experimental results of DOA

Fig.1 Sensor placement estimation using proposed method

2-5P-5

2-5P-5 ARy MIkd
ERFEAED-HDRBRE

E A Study of Routing Algorithm for Room Acoustic Measurement by Robot
whIEE ERERE, X)IEH(FEIX), SEF(BREX)
SBBORY FEENEEREOSEEERH FA
& —E(SEHRRREEREA T L S H-RORIEEDIRE. FREAERY
[2DWVTY I al—i 3 VIRBICTHRE
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Fig.1 Measurement result of C50 in real environment (left), Floor plan of
measurement environment (right)
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Fig.2 Measurement result of C50 in simulation (left) Map of
measurement error about C50 (right)
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2-TP-1 ~ 2-7P-4 £2H 38118 (KX) (97)
2-7P-1 2—1P-2
2-7P-1 FRAEHMESMEIZLD 2-7P-2 EFHIDWIE - BEBRRN F TSRS
INGAN) YO RE—DDEHMEBDEET BT B OERHRE

—EREHRIFIE D FTT—
Reduction of harmonic distortion in parametric loudspeaker by addition of
predicted distortion signal suing: Evaluation of distance dependence

Y REET, BHEZ (EEX)
€354 M) O RE—HOEBESILORED—DL LT, &ilEEH
HYEEh TS,
* ANESOBIFIRITHEYT AESEMAET SEFIREAMEREE
Sal— 3 THEL, ERRHEFEICDLTERET LT
& BRFHRIBERZIRAL, BEEERSE 40 kHz, ASHESREK
8% 1kHz & L, EAHEITEH 2 FFK (Second Harmonic Ratio, SHR)

P
SHR = -5 5 100 [%)
lol kHz

f% LT: (Pi k}lzlii kHzC‘)’é‘E‘G?)é)
OFig 1 ICTORRETY. 1BRECL VEEBETOEANMERTE
(&, BREEENSE, & YRS SIEEAYTA S LA
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40 40
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Distance [m] Distance [m]

with processing - - without processing [=—with processing - - without processing|
Fig.1: Evaluation of distortion reduction by simulation

2-7P-3

2-7P-3 SUBDPERRBREICE TS
U/ ILERwt s 2D ELE SR IEE

Frequency dependence of sonoluminescence during the initial growth
process of bubbles

KhFHEA, SR, BRI, ILAREIER)

& TEEOMAIRRBIEN MBSL ORI ULR (1 \—R b lBERAE
ALE3OTHY, BEREERIICE LRSSm0,

¢ AHEOEMNIE, BERERHOE N MBSL (252 8284401
SARREOBSENOIRET AL THD.

@2 FiK(410kHz, 1.0 MHz)D:EFHVTRBERERITL, [anWiArRk
B2 MBSL SEEORREZEAERE L=,

@ VBSL #EHNERREICELETORMELEE LT,

@ [EiFEL 1.0 MHz DFH410 kHz LHEL T, MBSLS#EAYEL,

K B CORMISEEARRE -,
Z :
[ M !
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4 z
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o 01 0 03 04 05 @6 0T 0B 0% * o 0 02 83 04 05 @6 0T 0% 0.')
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Fig. 1 Time variation of MBSL intensity at frequencies of (a)410 kHz and
(b)1.0 MHz.

Fundamental study of the effect of the destruction / aggregation
phenomenon of microbubble on the Doppler effect

HARPO#MA(FEX-I), AHEA(ELX-I),
(LOE (FHK-CFME), SEES] (FIEAK-CFME)
&) UNEEFMRIET 5FEE LT, BERETAICK > TE L HEEH
OBBE F7ZHICL Y ERT DMREREERAZIREL TS
¢ EEEENTE L HERHIOHERRCHEERSNEC H & BihE
EOSHEECERALTRY ELSBELNER G50 EORENEL
.
¢ ERTO—LIESHELEFAIREICHHAT 52 LN SIFICIESH
EIZEB L. EERIOBELE L HEERIEIC DLV TRET L=
S BER LA EE VIR LEES 5 kHz T 1000 @EBETL, 1:EBE2
HEOMET —DIESEEDRE ELTHE L=
#Mechanical Index (MI) 0.07 - 0.61 QFEF TREEIZFHEETL. 185
EEOFLEOEEREFEEETFELZ (Fig.1).
¢ ESEEORLENSFTIENT S M 03 IEENSERELERS
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Fig.1:(a) An example of recieved echo signal at 1st pulse and 2nd pulse
and (b) decrease rate of echo intensity.

2-1P-4

2-7TP-4 BERAVYVIZABEENI-F—H—RIF
DR FIEI B I S ERERET

Fundamental study on controlled release of tracer particles contained
in giant cluster vesicles
FHREA(TEKR-I), ATRT(TEKR RS,
ASHAAEN A REEIIE), AWM (FIEK-CFME),
WAE, SAE%ES (FHEKX-CFME)

SREET—H—ELUELFRILY NE (SLN) L—H—& LTHE
BET DEHEEN T LBREEREL TS,

& BERIBMIC LY GOV #HEL, SLN FL—Y—L LTHEEhS
BIUR Y —LEMHT AFEERELTLS.

& BEFENIEO GOV OFERZHFRICIHEL, BERRGRICEIR
LISEimERIc, WRARY MLEEHR L1=(Fig.1].

& BEREHIEET (UCAH) TlE B REHEC GCV OiEN
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Fig.1 Absorbance spectrum in cases of UCA(+) and UCA(-)
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2-7P-5 ~ 2-7P-8

2-7P-5

2-TP-5 HBEIKIZKD E coli BRI S. cerevisiae D
BIRMFEHE
Selective inactivation of E. coli and S. cerevisiae by ultrasound

*EORE i, AT, LR EEX)

SBERICEIMEMOTEELITIHMEDMEFRERRLLZED
ME(, THESHOEINEET 52— RMEERVTIE #80
BEMERS LYY TS/ HHRIES CIEHL.

S FHETIL E coli U S. cerevisiae EiRE LI-EBEA~DBE R
FHZHB T SRS EHEORTREEI DLV TIEET L=

@ [EifE 430 kHz B U 1600 kHz (28T E. coli BULS. cerevisiae Di
REITSEMAEIZREN LT=. 430 kHz Tl E. colf 121 28R S AESE
EF B EARIRETHY, 1600 kHz Tl S. cerevisiae ZE5EHIZ
FEHESEHZEATER (Fig. 1)

Tnsctivation %]

1 s
Timc |[min] Time [min]

Fig. 1 Inactivation of E. coli and S. cerevisiae in mixed cell suspension
against irradiation time at 430 (a) and 1600 (b) kHz.

2-1P-1

2-7P-7 FEMS AICLHTIIRENE
R DR EN 4514 DB 7E & 4
Measurement and evaluation of membrane vibration
excited by acoustic radiation force
FIHEF, BHEZ (BEX)

Vibro-acoustography IZELVT, EHREIZALSIESIE ASMORENSEL
HEENGTEREOEEEN L TREL TWAT0, SliEhi-EighHsin
IREHFEZ RO L TV AN DWVTHEH 200 8L H 5.

FIRETIE, TOBEETIMBRLS LT, BAiREMARRCEE L-Z v 7Ok
R E L—Y— F o 75—REEH & > THUST 52 & T, TOREEEIHE%E
REL &= TORFESEEHS0ERIREROESE L LR L 1=

Fig. 1 [ISEROR LS T. B0 E—- LEHIRIEIOERE,
ELLLEFRIEE, Thon T HEEMHEREI LAY AR o, RE LT—
BTV Bt iR R S DRt E R L TL S I &7
Shvotz
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Fig.1: Frequency characteristic of membrane vibration excited by acoustic radiation force

2-1P-6

2TP8 40 ke BEROSSEEEEDEE

Hearing threshold for 40 kHz airborne ultrasounds
fetH a—p B XF (FEX,
o Fil, B iz E92—FRAFH/00=X(#), DIl #HEFER

SLERBEFR I —XFF7LAI2&->T, FEEIZ 40 kHz D3aHiE
EREBYT AL, BEVWEYFHRNEEINEZ EHS.

¢ EhREHEMEORBRNE LT BEE7 LA AE—AZAN
T 40kHz ZEhBEROHEBEETAL:.

S TOERELVRBEERETETH o1~ RENZOHFHEHOB
FEICHTABREEHIBEERELTVWAILAHOTREIAE.

&—7, Fi9mERE 133.3 dB SPL THY (Fig. 1), £ITHET
RENT- 24 kHz BERORIEE (T4 88 dB SPL) LHBELT
3, KEGEL Loz BEHBEROEMKIZES NEORGH
HOET, & L EPEOEEREDETATMEENS.

140

130

Hearing threshold (dB SPL)

120

12345678 91011121314
Subject

Fig.1 : Hearing threshold for 40-kHz airbome ultrasound calibrated by
B&K4939 with protection grid. The dotted line represents the average
among subjects.

2-1P-8

2-7TP-8 KBAEREICE Y NEL -EERRED
HieEZDIGA

Evaluation of high intensity and high frequency ultrasonic transducers using
KNbO; piezoelectric films

ORmEEE, IWE B GEEHEX |, BEMRI, RE £ (HIKN
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Fig.1: @B&shi=V/ILE:ryE R
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%528 3HA11H (K) (99)

2-7P-9

2-7P-9 VFI LS AFAR—rRFER:
BEREEICR T S EMEAIRET

Basic study on ultrasonic atomization using lithium nicbate
FEMELERERRK), ABTHER(EIX),
ANBF(BEGK), BT (HRERKX)

& BEREEICHETAETE LTI PZT AMRENTHY, [H<—HE
IZEREN TS, L L, EDAOYIZUFoLFAA~<—+ LN)
EHRFELTAVAI LT, BEMICEBIRRETHLZ EHBHL,
1Z75o1=hY, TOEBHEICDLTIEZ C OMRMIE LN TLVELD
HMRKTHD.

SHRBHTIE, AFEORELHBFESITHIABEL, FTORESDE
W DB CDLTEET L=, 1 DEDEETE LT, WEDKk
FHENRE—FHASTHEFEL, IR FOREICDLVTRITL-,

2 DEOBETE LT, EEMITEETELMIBEERL, ThTho
FFT1 obl-Y OEESEEERIL . EolHZFEHMEEREND
Eh S DLVTEHE L 1=,
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Fig. 1 Particle size distribution Fig. 2 Relationship between LN area

of ultrasonic mist and maximum atomization rate
(n=5 Mean+SD.)

2-7P-11

2-TP-11 NIV EARENF(Z K DiRPHEE S R T L

Underwater propulsion system via thickness-vibration-mode transducer
OFER, EEHEEMIAR), AR BEREIX), BHRENIAR)
S KHEOBMIE BRDSEIEA~LEOMET 5 & &I, REICE
TLEEMGIEAEEMEHEENE LTRHAL, ELPRY Y a—&
WA E L, BEPF I FLI—2OMFETHS. EHR
BFORBICERNEE S, KPT—AROETERGHEENEEH

HIHEE L AT LERET 5,

@®Fig | ISRTEMRBFORAICERIGESET SN, Kb T—HRED
FEREHEENEEANT A v —2ET LTz, PiRK PZT BAR
FOEAMREIE— FZALD, HREREEL 2.065MHz, FROE
FEomm, EE(E1mm THD, 3D TULE2THEELETI LT
O A TAALT—OTAE 18X 14mm THD.

@ Fig. 2 ITRT & S CEREHEBEAY 124 V,,DEE, KFTO2mN D0 FE
EEENASRIE STz, Fig 3 ITRT & 31261 mmis OFREAFERE
iz LIzhSoT, #EHH02 mN BLET, R4 T AT LA
ERINI -,

Fig. | Prototype swimmer,

2-1P-10

2-7TP-10 KEEREZERALV- KNbO; EEHIRD
7 K45 A EHE

Evaluation of piezoelectric characteristics of KNbO3z thin film by hydrothermal
Method

LRBE—, ATRHRA, BEFLIEIA
ATRRRE, BAEEE GAREK)

@ KBERGEIZ & D KNbO; EEEIRISEER, DEt S CERRaT sk
EBHEHTHY . AFABREE NS VAT A= 0(F7) oT g
LT ADIGRLHETES,

@ KNbO3 [EE#E L B & A B4 5 I HEOHSHEDBE R 5
AT A—HEHHRIHEL, HEEEH#TH 7= KNbO3 EREEIEEA
ELTOEEFELREL. FEEREE ALV EHEREE L.

®SMA OR9AFED FSUATa—HE, R AZOTRAILE
RAKE L=, B CHET 2HIRRIRO E—I I THETH
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Lz
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Fig.1: Measured admittance characteristics;
(a)with connector and (b) without connector

2-1P-12

DAICEDBHBARE IO 2 KT E REHRICH
(13231 AH R ELLOFEICRIT SR
Investigation on effects of elevational motion on 2D ultrasonic
measurement of displacement of carotid arterial wall

S RRER, FIINE, HERD, KA,
RE % RANRZ(ELX-T)

2 RELHBSEIAL, HREERA A—TUFIZH0T, BLEHE
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2-7P-13 ~ 2-7P-16

2-7P-13

2-7P-13 FFMBERE —LEA-BIOARAIC
& BIFRIE RO RE
Investigation on blood flow measurement by synthetic aperture method with
focused ultrasound beam
FREEIEARS, EEAL AHEM RE R RANIEZ (ELX
SHERI S A L— a3 VITEVTIERD Y 2 EEALEEREE—L
ERWVFROSHEAIC & U MFEEEREZTL, BiEE OREETE
T5 ThoOBREEHETHI LY, LEBERREICETS
FOSREEZOEREERET 5.
SHOSHEL Y 2 EEEFAVTE—LREEY JL—L8 &
EREH TREA€— 3 (Tukey B)DFEMEThThEZTY
Sal—L 3 T, EEHEEMEAERE L #E LISEEIT DN

T, EEEEEOREHHE - RTIHRELRYBRET L LT

*Fig. 1 [(FHOBREETIREAR TN E {lEoF2 2 DOFEMIZH1T 58
REFROEY I EEZOBRZLEBL-LOTHS. €7 4EEE
ELAFASHEDRENVNE N EAGRAENS.

emor[mm/s]

0 o1 0z 03 04 05 oIe o:r
Tukey
Fig. 1:Bias errors and root mean square errors of different
methods. (blue) 61 angles (line by line). (red) 31 angles (SA: 2
Txs/packet). (yellow) 21 angles (SA: 8 Txs/packet).

2-7P-15

2-7TP-15 BERICKDATE HEEDERAICET
BHEBERIRET
Basic study on measurement of artificial nipple dynamics by ultrasound
Y LRSS, EEfMAth, AFRS, &E RELKX-I),
AFHE BEDaLH), ABRAZETF(BLX-E), ESNEZ(ELX-I)
TEZELIED A TR EOREGTAECEMEHEF R T 510121, £
OIEERTT DRELNHD. TORITAERE LT TEHOELE
BRICEDFHASEERE L TUVS. AHIRTIE. AT BEOHEE
FHAT A -h BT RIRIITFZIEL, REESHCECHEEEA
WTEEfL - EEAHES HFEERRTI L=
TORR, BMEL-EERRTFOTANZELMAREEL, AT5L
BEHETHL TEN LI-BOBELAETT 5 EATES (Fig. 1).
S, EFERRFORIROEZEFORAE S DLVTATE1T 3.
L X 10°® = Displacement ) _
1 chl
. ch2||

(=]

Displacement [mm]
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Time [s]

Fig. 1:Estimated displacements obtained by transducer elements,
channels 1 and 2.

2-1P-14

2-7P-14 REFEZEAL:
BERE—LT7+—IDiRE
Investigation of ultrasonic beamformer based-on deep leaming
W EE—(ELX-I), EEfath, KA R,
RKiE 5 RBNEZ(BEUXERE-EL)
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Figl: B-mode image of phantom Fig2: B-mode image of phantom  Fig.3: B-mode image of phantom
obtained by DAS. obtained by MV, obtained by deep leamning.
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Detection of unidentified objects in the harbor by controlling
the depression angle of fan beam
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Fig.2 Output image of Fig.1 Configuration of experimental at sea
sidescan sonar
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Fig.2 Target line (left) identified by Hough transform (middle, right)
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