(26) _#2H 9HI10H (K) HASE ~F155 2-A-1 ~ 2-1-1
2-A-1 2-A-2
2-A-1 2-A2 [BFERIHHFECLIT RV MR

(HBFRE] BRAERROEREATHE

Understanding of the auditory neural system and Artificial Intelligence
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Recent research trend of detection and classification of acoustic scenes and
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Fig.1: Number of contribution to DCASE Challenge
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Robustness of spatial cepstrum to microphone movement
in a real environment
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Spatial Cepstrum

Table 1: Absolute value of the

comelation coefficient between

spatial cepstra obtained by true

and mistaken microphones

| i 4 5 [ 7 8
L0 LA LW 0% 684 081 022
LM LM LM LM 899 068 065
0.9 087 084 097 097 066 064
LM LM 098 099 068 059 067

3 LM 095 089 LM 098 063 069
7 LM 0S8 085 089 095 074 T
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Displacement [cm)

Fig.1: Absolute value of the comrelation
coefficient between spatial cepstra
obtained by initial and change positions.
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Crossmodal Sound Retrieval based on Specific Target Co-occurrence
Denoted with Weak Labels
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Ambisonic domain DNN preserving physical symmetry and
its application to sound evend detection and direction of arrival estimation
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Table 1 Ewvaluation results.

SED ER DOA [
Conv. I 0.320 13.9
Conv. + Rotation DA 0.233 8.5
Proposed 0.181 10.4
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Astudy of lightweight sound event detection method based on decision
tree
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Fig. 1 Dependency of accuracy on the number of training examples.

2-1-5

2-1-5 BR¥MELERUEELZEHHETTS
HEEHS DNN O BEHEhHY S

Audio-visual self-supervised leaming for estimating
number and locations of sound sources
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Fig.1 llustration of proposed self-supervised learning.
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Sidelobe minimization of differential window
for instantancous frequency computation
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Fig. 1 Frequency responses of designed windows. The top and bottom rows show
frequency responses of designed windows and their differential windows, respectively.
Their frequency responses were normalized so that the maxima are 0 dB.
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Deep Griffin-Lim iteration using complex DNN
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Fig.1 PESQ, STOI and score of subjective test.

Audio Declipping
Audio declipping by non-convex sparse optimization
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Fig.1 The Spectrogram of clipped data and declipped data
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A study of sound field interpolation
for rotation-movement-robust aray signal processing
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Fig. 1: Channel-wise SNR, M=4 (left), M=5 (right), rotation angle A=20 deg.
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Sparseness-integrated VA adaptive to source characteristics.
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Simulation of Tottedashi Using Multipole Reexpansion.
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2-1-11 A Generalized Minimal Distortion Principle to
Solve the Scale Ambiguity in Blind Source
Separation
© Robin Scheibler (LINE #£z&#t)
4 \We consider the scale ambiguity problem and the estimation of source
images in determined blind source separation.
4 \We propose the generalized minimal distortion principle (GMDP)
that maximizes the likelihood with respect to a model.
# We demonstrate the efficiency of the mixed-norm model that allows
to tune sparsity in both time and frequency.
4 We propose to use an MM algorithm for the computation of the
source images that is both simple and easy to implement.
@ \We evaluate the performance of GMDP on popular BSS and joint
BSS/dereverberation algorithms (AuxIVA, ILRMA, and ILRMA-T).
4 We find that GMDP allows to improve the SIR by up to 2 dB without
any degradation of the SDR and at a small computational cost.

PB MDP GMDP/SDR  GMDP/SIR  GMDP/SIR-10
Algo. Mics SDR SIR SDR SIR SDR  SIR SDR SIR SDR SIR
AuxIVA [6] 2 972 2278 050 2216 9.99 2394 951 2504 051 2504
3 601 1792 585 1753 6.43 19034 592 2055 592 2055
I 071 096 -072 078 -0.62 1004 -0.72 10.45 -0.72  10.45
ILRMA [10] 2 706 2155 736 2019 7.1 204 746 21.96 746 2196
3 514 1791 525 1680 574 1808 527 18.99 527 1899
i 406 B.44 324 T -3.22 8506 -3.22 811 -3.22 8.11
ILRMA-T [11] 2 599 1002 587 98 623 1026 609 1039 6.14 10.38
3 444 BOD 435 T84 494 862 466 881 481 877
I 032 337 007 332 126 419 019 456 123 4.22

Table 1:Projection back (PB), minimal distortion principle (MDF), and
GMDP for best SDR, best SIR, and best SIR under 10 iterations.
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On Virtual Source Reproduction using Rigid Elliptical Loudspeaker Array
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Fig, 1: Wave front of reproduced  Fig. 2: Reproduction emors Fig. 3: Emor and gain for amays
virtual source at 1000 He at 1000 Hz with different flattening
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Generating 3D localized sound zone using a planar array
combined with a vertical loudspeaker pair
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(a) Manopale sound field
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Optimization of sensor placement for sound field measurement
based on Gaussian process
HEEEE, M EE (RFEX), MMUF— (BERK/IST SEANT),
R (REK)
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Fig.1:SDR of sound field reconstruction with respect to its frequency
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Comparison of source and sensor placement methods in sound field control
O/IMUEA— (BEK/JIST EEHUT), Gilles Chardon (CentraleSupélec),
Laurent Daudet (Institut Langevin)

& SIEHEOMBE-ENT, ZRER (RE—A) &Y GilElR)
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BIRER - £ A EERELE T 2 ATERE & SEEHED
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o, B\ EERETEN.
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Fig.1: Reproduction accuracy was evaluated by signal-to-distortion ratio
(SDR). SDRs of Reg, MI, FS, and EIM with respect to frequency are
plotted.
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2-2-1 Full-band LPCNet :
48 kHz )7 LA A L=2—F)LRa—4
Full-band LPCNet: A real-time neural vocoder for 48 kHz audio
FRERG2, AREE:, BEE—0, B0t FES R,
HEEF, A#Ee (1 MEXE, 2 HEEEMTHEE 3 25ERSE)

SIEEOBGEERARMITY LT LI 24 kHz A% (RS
MTLDA, AFHDRIEEEIEER 20 kHz.

& \HOniEEsE N —F 5 48 kHz DEESRIL, BEOCSHGEREC
HEN BB

& o DFRREEARRT 5 7)1\ F LPCNet 2%

48 kHz BEEARTL) 7 LA LIEEH R TXANEFEMICES
FEEHECIERE I S EEEERL .

Table 1: Realtime factor for inference.

model ['epu | cpu | muni cpu
BLSTM+Taco2dec | 0.08 | 0.42 | D.18(8)

‘ Tacotron2 008 | 0.37 | 0.18(8)
WaveNet 672 - G144(16)
Parallel WaveGAN | 0.03 | - 1.1(16)
LPCNet[384] 046 | 042 |-
LPCNet[512] 062 | 0.61
LPCNet[640] 0.95 | 0.84

[ ] : Analysis synthesis [T] : TTS (BLSTM + taco2dec) [Jll] : TTS (tacotron2)

E 1 | | f | 1
| {lape] Lagalllags! Lapalllaan ! lamn] lag! _?N__J?l_l“ﬂ IFTORITIRITIArIE R
— i st el el L st el onl B9
o i

8t e Parabel WaveGAN Peaponed fal band LACHet

Lo

e g st

Fig.1: Result of MOS test with 25 listening subjects.
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An investigation of modeling periodic and aperiodic components
in speech vocoder based on deep neural networks

OETTH, MAED, BFE, KBE—1F, FASE, EHE—
(BIX)
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EAOE Yy FEF > BFEROERBAIETHS I EERUE.

Auxiliary feature Auxiliary feature

3 Sine
P;E:K:;s S o futeut
4 viuv
AR model Non-AR baseline model
Auxiliary feature Auxiliary feature
Sine Periodic Sine Periodic
v/uv Generator v/uv Generator

Output

Noise
ViUV

Aperiodic " Aperiodic 1.
c:rs::ﬂ

Auxiliary feature Auxiliary feature
Non-AR parallel model Non-AR serial model

Fig. 1: Structures for speech waveform modeling

2-2-4

2-2-3

2-2-4 OBz AW RAE-EEERHRO
ReEEERAE N\ DEA
Application of articulatory-to-speech conversion using lip movies to large
vocabulary continuous speech synthesis

YHOSE, #REE

& FEERL SEENOTRA T 2HE-FFYvEYSIE O
EiEHE R EOBRREE OO ORBEEAOIGAL TS i
EAUTONTWS, EETE, FEFBOBSICE->T, OEHE%=
FEERE L TRV ERS-SEY Yy EV T OMENThha L SIC
Eofcht Z<IFEEEDFIRE N O—/CROFBIcE EE-TWS,

& ZITHR T, BHRAMBERELS UIRFIERTETILERVE
OEEB-SEEEEEREL, TIMIT 3EDFH EIEEEERL
fo TCD-TIMIT O—/S2AEAWT, BERFEE RO ET-

& AR TRELZZ feature map
< OFETHETHE
EROWEHN RSN
fob OO, ERERD
HEBEOR EAYE
HEhiahorcrfc,
i ERERICHE
I3 HNEREST S
DBLHBHBEEZS
na,

mel spectrogram

causal conv
stack

to autoregression

lip movie

Fig. 1 Outline of the convolutional sequence-to-
sequence lip-to-speech conversion model.

2-2-3  HMelGAN: FEERIEEZEEALT=BxIHY
FEICEIEE=1—FILRI—F
HMelGAN: A fast neural vocoder based on generative adversarial networks
with hierarchical architecture
FKESLKED, PEE, A AEF(EEK)

SUTNLEA LERTRELRERTE =1 —FLRI—FELT,
Generative adversarial network (GAN)ZRL\V==a—F/LiRa—4
MEFZHIRESNTLVS

@ Generator & Discriiminator DA A EEEHEEZHFD hierarchical
MelGAN (HMelGAN) #1259 %

SREBIHBEI— &Y BV T LOERSS SEL L T LR
A~ & BRI “ B £ T E, Discriminator AR A8 Y2 T
VIBEROESEERTES

& ZHRAEHE & ERAFHEOREDER TRIFFE (MelGAN) &2
EOHHETRFULOGE THS - L ZFHE:E

Table 1 PESQ and preference score with 95%confidence interval of

reconstruction speech.
Model PESQ score  Preference score
MelGAN 183 £ 0.06 0453 £ 0.046
HMelGAN (ours)  2.30 £ 0.05 0.546 = 0.046
WaveNet 333 £ 002 N/A
Original 4.64 N/A

Table 2 PESQ and preference score with 85%confidence interval of speech from

generated Mel-spectrogram.
Model PES() score  Preference score
MelGAN 179 £+ 0,06 0.506 + 0.055

HMelGAN (ours) 2.12 £ 0.06 0.493 & 0.055

2-2-5

2-2-5 BEETHA)N—0LH0
TRV AR EE T %
Black-box voice modification method for voice privacy
YR EE A FEX), SEEZT (EX),
EASMD, ARFICE LK)

* AHRRTIH. BEFET—20ERLLEBME LI TZ v IRy RABONA
R={F A= RllbEEAVVEFEERET 5. REZOIO0—H%
Fig 11277,

@ EER & WER £AVVTEMMBEEZR L. BIT1-8E O T BB
LB EEMLEOBRELG A 1 3—35 A — 2 DFERETHE T

* BAGEEMTEERL. ThETAOEALOEREEE O -B K
Of/MEF+ & ITHEEL =,

* EEQVY L) VIR LERILOERENSN o fz. UL TY LT
#HE L =P EER & WER OifEF6% Fig 2 [ZRT .

AhEmD L
ENFERE

-~ AT
AhEm WO e NTEN *

Fig. 2: Change in EER and WER
1955 Py when using resampling as the voice
modification method

100 B
o
-

HERRT,

Fig. 1: Proposed method to optimize the
hyperparameter of a voice modification
method
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2-2-6

2-2-6 ERRNGSSOEEDENE:
Phantom Silhouette AR DX R
Practical whisper generation method: Improvement of Phantom Silhouette method

ORBERA(KEAFEL2— #f), HEFH (AKX ReE)

BH @BEEEEHLS, BLUNGETEPEREEMTSHOD,
vocoder ZFJF LT/NS A b w & GEESEOYRR & 5

HiE BE9ERNE WORLD A8, SESciRraE=El
(1) {EINE & S ERE)c L 2 EELEGR: 77> e
(2) AN MIVEOBICE S A, R EA> 7 FREHE
(3) B THRO-HDEFREANITHIGELTEE

Ml EEHEOEANT 11 KR 1 EE1234(8: 904 - 1:204)
BRI TEEPEFS LV LOEFE BAMICIIESR

[ Whisper ] Evaluation Index
- 3

5 -4 2 -1 0 1 2 3 4 5
EE
WORLD PS.2
(Whisper) (Whisper)
%
WORLD P.S.2
(Whisper) (std. Speech)
n.s. ns.
Natural P.S.2
Whisper (Std. Speech)
n.s. n.s.
P.S.2 P.S.2
(std. Sp.) (Std. Sp.)
[White N.] [M.Velvet N.]

O m1s1 [@ M1s5 < M252 <> M256 () M3s53 @) mM3s7 M@ masa () mass
A wisy £ wiss [> wasz - w2se W W3s3 17 was? < wasda < wass
—o— Means (with std. errors) ---¢--- Means: Men --i-- Means: Women

Fig.6 Evaluation index of whisper score for each comparison condition.

2-4-1 EREVEBEFHLFTOMEICSTD
EANEHEORE | EEMEYATLCIIRE

Effects of age-related hearing loss on perception of the low-speed
approaching car sound : Investigation using hearing impairment simulator.

OHBEL, FERES, WHNE (BEEHXR

¢ EREFEOEFETEORMER & Y, EMEBLOZECEREOHE
HENEHEEC LY EO & S IR DAESHEEE AV TIHEL -

SEETEOMISEMNL LT, BEHOBTEEEHRL (NH &£#4). 70
KBEHEOED L AILEEBEEREE 50%. 100% CTHEE LS
(HIS50%54, HIS100%5:4). HIS50% 5845 & U HIS100% 5 &
A BHEBRAEEL~NLHRCIZHS & SEEFER S B 1-5(FAS0%
. FAI00%EH)M 5 EEHRE L.

¢ ERSNEFEETEEER LA S EAEm M L ERIc<
DADRE ERT L, TOfEREE 7 ERETIHEL -,

O HER, ZAMEHEEC & Y EROBE AT 2 E TORM EEEE &
YiiEh, BIEECOVWTHEGFHEShAZ EAVRE S,

o 2

£

Sme 0

2838

o= B

£F5e?

=98

@ c

o385

2o% g .
85 3.5 Error bar: SD Bl Engine[=] Moter
z

NH HIS HIS FA FA
50% 100% 50% 100%
Fig. 1: Average time from the closest approach of a vehicle to button
pressed. The ordinate 0 represents time of the closest approach of a
vehicle. The positive values indicate that button pressed after the
approach.
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2-2-7 Mo algeEEBE D 4 L2 ALV
A9 LR
Differentiable all-pass filter for dynamic range compression
HERF (£X) BEEHE (N, KBE—& FEEX (X

¢ FAESORA-BNEELANELZERT A543 voLy
LE#E (Dynamic range compression: DRC)IZ, #EBRETIZH
[T AHEEOTRERLCETIBRRCETHFEESDI Y
Erdmig EIcRAEhS.

S EVEETREZEFTHILNARTHL—AT, BEESIC
#LTH A ERET S8, BEMEICSVTERSHEDOE
AHHRE LFEALIET DLV SHELHD.

& FIETIE, MOTIREGSEER T 1 L2 (Al |-pass filter) 2/
WA FS9d LU DEBEERET 5.

& EERMET@E Y, 1)HEED DRC LRMRIZEEEROA A+ 2y
DL THEEET A EMNARELRC &, 2)HE3ED DRC &HE L
TEBREERENLOOFHEEH EXIEBICWET 52 L0

RelRC &, ABLAEE o

et i
= -“l "
q
L .

s E 2
e g 8 B
2 WS-

) o # »

e S S
B PR JAP

sl i . R r & &

Fig. | Example of speech waveforms Fig. 2 Objective evaluation results
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2-4-2 FEHOFRAIFEERRE N :
BEMRES LU AERBEALT
Selective listening of school-age children
using figure-ground and competing words tasks

OMFEERE, MEASEF(RELKR), REE€T deEERK)

FHEEICE > THEAD & SHEEAN LR CEE -V E 2R AL
H(CERAIEREEN) HEOTEETH D, L LWL 5 EEOEHE
Hel L CBERAIEERRE DD FEIIHVE VB . LB FOREILRET
DIThh TG, SEOESWHICLEEERTELEAOND
HEEANOERMERMOFE ZDNTORELIZEA LT,

AHETIEME T COEESHEOREREENFRET 2R & (Figure
Ground: FG) (R EADEICETREIN ARG LEESFORENGENE
BIET DREAEE (Competing Words: CW) (28EZEEME L=, FEUNFE2
EE)BIURBAN BT EORIEELE Lz A MREL LFED
AT A DL Y LEN >z, BRADERMIEROFAEILHEER
DA EERP - U EFET HEBDNS,
(b)

= 00 F I ==

so?;i;

S

s
o W
e —

Correct response
@
=]
Correct response
@
=]

40 40
20 20
c T T T T c T T T T
R L R I[.ear] R L R I['ear)
School age School age
Children P Children ot

Fig.1:Percent correct response of FG (a) and CW (b) tasks as a function of
ear (Dots: individual data, Bars and Error bars : the means and 95% Cls).
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2-4-3

2-4-3 Discussion on cartilage conduction
applied on mobile phones by measuring
ear-canal sound pressure

@ Xiuyuan Qin (Chiba Univ.), Sho Otsuka (Chiba Univ.),
Junghun Noh (Samsung Display), and Seiji Nakagawa (Chiba Univ.)

# Cartilage-conduction (CC) has been proposed and applied to a
hearing aid for atresia of the external auditory canal. Recently
applications of CC on mobile phone have been developed.

#In this study, hearing thresholds and ear-canal sound pressure
(ECSP) of CC were measured with different given placements by
using a smartphone panel. A comparison between CC and air
conduction (AC) was made, and the influence of placement on CC
was discussed.

# The measurements were done when the panel contacted or did
not contact the pinna as well as the panel covered the pinna fully
and partly. The ECSPs on the contacted condition were higher than
the results obtained on the uncontacted condition, showing the
influence of CC by vibration of mobile phone.

Throsnoicio ra 1.0V]

o - =
0.123 0.2% 0.3 1 2 4 " 3 i el = g ==
Froguoncylkhz] P eas 0 1 ] "
Fraquancyfua]
Fig. 1 The hearing threshokds on four dilerent Fig. 2 The hearing threshaids represented by
condiions. ECSP on four different conditions.

BEEA VR EEHERET TOMCX

A study of listening capability of bone conductive earphone
under noisy environment

YEREEST, SR ATRIRESE, ALEHE, PN (BREX)
SEEMET CORGEHA VY RUEBRUA—T oI 7RAY FRUT
DR B DR T HEER = Y FERI = & U HEES
& ERAIRETE L CEaBME T CHE
& FEHAYRUOERIZE Y MOS BT 0.5~1.0 FEESE
S EREHEL AL LAeq67.5~75.0dB FTHEIEES V4.0 LIE
1: 2{MCAAEL, 2 BCRAL, 3 EL5THUL, 4 MCR3, 5 L<{MCAD

4.0 1

Mean Opition Score
w
o

67.5 70.0 725 75.0 75
Noise Level LAeq (dB)

Fig.1:Mean Opinion Score for 3 subjects (Thick lines: Bone Conductive
Earphone, Thin lines: Open-Air Headphone)
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BEAYRRUERWNE 12Ty EERR
BRUE/FIVERTOERBFIRAF LT H)
SOFHAr
Measurement of non-simultanecus masking effects in monaural and
dichotic listenings by using bone conduction headphones

OFILIRER, EHsE FTEAR- BAR

& FEEIEE A U SIERTE. BEETAF ISR EE/ S)VEER
EAA AT v VBRI LTHREL.

¢ EREHOPTRED IS (ZHT 28/ aEEEEEL LT, £2h
HOLEFRBETAXTEE LTEHEALT .

& SETEANS -1 EERT A5 U NRA TR SN, KBS
LIRS o=,

S EAMTAF LI T, £/ FILOEEIEEREEROAMN, Fiz
BA a7 4 99 OBAITEREROFIREMoT=,

e
=

Bone conduction 0

Air conduction

0 :
m

Masking [dB]
Masking [dB]
o

Air conduction

5
0 -
5 1 10 100 e
1 10 100
ISI [ms] ISI [ms]
(a) monaural (b) dichotic

Fig.1 Forward masking level of air conduction listening and bone
conduction listening
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2-4-6  WMERES XY ZITHROBEMEMME G &
BRER R IT & DBEE

Relationship between auditory brainstem frequency following response and
eye responses during a dichotic attention task

OWFEEFE, HNEAN (NTTCS 8

& EHROZBEROMEEMLERAEECE R0 ~ADEPLEIZL
STERICZEERT 52 EAHLN TS, BEFOFALEDLAL
TILEEOFEOIHUEZ U, fgs LALOTEEN - DU TIHERA
—B LTLVAELY,

SEHMRETIE, IRERRG &K ERBFICEHE L, BUNRIRES)
(Microsaccade: MS) HEEAEADTEE, BAROKRE SHHER
EERMT HEEZ, MBS R0 POIEERIG & OBBEEETA~T -,

S HEEZ RV, MS [FERMTFEORAARIREAERL H 1=,
MS OFRAEERDEEAROIAEL L5 L ETET 5,

*MS OFREEEEDEOAMIT—EHTH1=HE, —BLTLV:
HE &Y BRERIGHREN 2Tz, CHIEMS OBMAE R THRSE
hizEEAmE RAIRHERE—BE LTS,

& PIEEEOEFLEDEE|CIERRISD SN EEA R LB Edhv o=,
CHIFHIREOHEEBEEORR /74— RO EEA R L &
hHEWNSIEZE-HLTHEY. BEELNLTEE I L o BRED
HHILETET D,

& EZEORBRIL. EEREIC & > TS RIGA I EET 52 &
T LTV, 1000 EHTLLEDIF TN TS RO RGO
HEARTEBMNLTRHERBI LTRSS EEA DA
b.
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2-4-1 2-4-8
2-4-7 BB DL —TRRAEDKEL 2-4-8  2fEDOMEMEFEDOFHEDERE
BRRRTORRERICEHEERMNER L FUEET~DER

Work efficiency improvement by intermittently presented
comfortable sounds with high sharpness values

OEHily, ABFRE, AKBMKA(BNIERS)

& B8y Wl EOADSERNT HEBERREICH LT, ADREE
B OHSEI R DO OERHE RO SRS, HIRE. Bl
FTAHIEEFBHE LTS, SEIT. 4 BEOERRES (BE5#)
FRIRMICER LGOI SIEERE BEEEE. 21 EVJBW =7
SERIC K HEEMERL (BEENE) OFHBEITo1-=.

®5#E HREBSERIENE . S r— TR A(EH 2acum & YKENEF
Ba—52R) BER) TR T290%8H) O 4 FERAVTERSR
AR (BIRETHEEC LIS S, BERE Tor8 ) E{To1=.

SR PFERRNICENT. EELLU IFEI—52) 108, 20
. 30E, WPERTERLNETS2 M ELTREEIT 1158
DEA THOERE Fig1 12,4 % 40 BB TR LI5S OREHE
SREDREHOERE Fig2 (ZRT (*:p<0.01, *:p<0.05, +:p<0.1),
HERELT, SEO4BOHTIE MFEI—7R] D207, 30 #H
RBTOERIC& Y IEEShELN R LT HalREEh R Ehi=,

Fig.1 Average number of types

when the sound “yachohkchrasu”
was presented

2-4-9

Fig.2 Average number of answers
of mental arithmetic when each
sound was presented

2-4-9 BFRANDORADERAICKDEERFEN
DFE
Effects of Air Bubbles in Cochlea on Sound Detection of Auditory System
LoEREEN, HXE, EAREFH, EHEE(EEX)

BB ORF LS L EOBR L YIBFRRICTaNELS
ZENBB, CDEE, HEREICRANADEELVEEEF ST,
HERICSENA S THENMME~DOEELFLEAER OGN EN
5. Ff-. EnEHE LT, BEROY L EETATERICESRA
A&, BFTA 7074 VBEAS—FICERASh G E5000, B
VALY 2 SEEHEEISEAT 5 L TEMICEAEFRYRET £V,

AT TOAN=ZALEZESHIPET IBFEERERE L L
ITEBRICERAT 5. RAZEUMEEERETILEHEL,
COMSOL Multiphysics ZRVTETETofz& 2 A, BI1ITRTEY.
LRSI BT ARREEBLLITHILE-, FLT. ChETF
L ShTELRASHHOBFREOSTENIRIBVEHLN T
BEEBIT, MBLIE LENFE L OBRIZOWTERBAZEIT 1.

10—

Abu n a + ui g 60FSV 16mm} ST 16mni é 8L 0.025mm -{I-_.l-.\'.mm‘
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T ) E—— H -4 & o -
2 Jo ol 2 e
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= =
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8 i 8
| o 0
e [ U PRI ST |
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(a)Abubble in cochlea  (b) Position of bubbles (b) Diameter of bubbles
Fig.1: Detected sound pressure by 1000 Hz outer hair cell

An application of the law of perceptual simultaneity range to complex tones
ORIEEE, FBE(EHHIER)
*—EDHENS, #AlE HoWH2HEORREMAEHEIC
xt L CRIEFEOTFEEE FRIATAESER TR - —)1| - iR557E)
DEHIZREN LTz,
& FHFIE COERIH AT OREHEOTEE <L EARTREAMEET L =,
> A 2MERREAEICHT HRIFEEDFEREERE L=,
> Tl : B - —)I| - RS AER S EROEMERS SR LT
WAL, F9xLof.
¢ EEIOHER, FEHEOFEORIEE L FRE I#HEL 1= (Fig.1).
S LLENS, FEEEORTZHENT, MEOREHEOIERZFAREEL
REE - —)I - REAERIE, S S ORBHEDTREOFRIZL
BREAETHE - ARSI,

50

40
=
g
10
1]
00 05 10 15 20
By = Ay distance (octave)
Fig 1 Perceptual simubtancity range of two-lone

complex. Observed (with emor bar) and predicted
(idashed))
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2-4-10 BRATSE TR
Za—FIILRYRT—IZHBND
IDEYIRF M TR ER
Psychophysical Modulation Transfer Function in a Neural Network
Trained for Natural Sound Classification

OL#eth, FBHH, HIEA NTTCS B
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2-5-1

2-5-1  BEREA VARG EDOEEFRII-E DS
IoYATA—RAERED S
Evaluation of occurrence probability of flutter echo based on variation
coefficient of the decay-cancelled impulse response

OB AFE, EME, HiXm—(BX-EX
TIGER (Y 7h—LEH), HAHA(BX-R

S FARTHE, BEREA 2 ULRAGEZ RS5Ot OFHEE
BEThd HRIIERFRE & RREmRREy 2ANV-25v4
IO—REFBFEFREL . IBREFRICEH-T, 75v4Ta—
REZHET HAREEERL,

SEFEICEY, BRI AL— a3 FETLDA ILAIREDDS,
BEEET IS v AT a—OREEFRTE LRSS S, Fi-
73y Ta—MELTWAETS TOERGENRE TR

BTEdEHFEnD,
: ® A en
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E X 73w #Ta—-OREWE
egss| 1  ===- 10%
i x 0 s 3%
,,,,,,,, = —_— %
% 3 e |X
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FRFEBEROBRXE
2-5-3 REBFBEZRA:

NI ERMIZBITA2EEERD
BERNEENAFRENRICRIZT
FEEMIZ DL TOREEMBRET

Evaluation Method of Acoustic Comfort in Public Space
using Deep Leaming Considering Audible Voice in Background Sound

OFBEXAFFETLU=7)7) HBREBXRED)

BROAT ) v 7 ERIEEONALNSHEL . ZROMRIZITEIRE
EROPTLREORFEECENTEOEEMY ESLHFZEL T
B EER Tz, TEEDEREROHEASE—FRTESNUEREER
EEhTHEY. FFERIDEEENTHSH/ T v I ZROERHETIE
FHEASE L L EFEA D, FCTHAMRTIE, HHFEFED—D2T
HOEFRMFEERAVT, T v EHOERT— 2 h SEEZECEE
SEEOEEMYEAVETHEL. Z0EREASEIROMSEHTE <R
FIRAEEEERE L. COF¥BRBREBLTEEOEREANEED
FEEIY ESL\OREZEE EFELNLORRE L Z R L-RR. 5B
FMYESVELE LALVERRSBT LL—HLEW I EARER
fz8. LAERZ (T TIIERRECOSTERAT S LFTELEL
EEAB. Fz. BFEH TR OB EREREERLZTILT XL
ZEA. ThoDESHEE(TO C & T, LY FHIGSIRREHEATAIAE
1Z4Y, AT w0 TR T SEREMORE £ 211 kA sk
DOEBHBVTECATELEEZ S,

2-5-2

252 REIGIEFBMBETHELNSA /LA
ISEDEBAVFRLUECRET S
A study on subjective similarity in impulse responses in audience area
Offsk & (FHEHE), FHEMR(ZEX-I)

¢ EEA—ILTHESNSRERSTIE EEMN—oa T SndEs
BHbd. COES, &J—UIck>TBEEEI R Sh, EREICIEE
EHFET H. LL, BEODOWNEV—UIIHEITH2EEREDE
WEHETER AL SENEAETEERNI GV LDENR S,

@ /NRER—ILOERE TR U =1 2 YLRGE E 0t < LR
BEEREITL, HEELEE L-FRSOTENE DL ToELE
ZReH, TORREZRTREE MDS) (& YMELS=,

® SRTREED SIIFBERNMGSN LD, TOERIEL SEHFOM
FRIEAEE T ENIIELIEOH R BT 2FS U A B NS,

S EBROBRLNSIE. HARETHIEFMLHDOKESIZE-T, HiElE
DHEROFHY L5 FERTRIIE LT SRRkt REh =,

2
dim2

stress : 0.066 stress 10135 stress 0208
dim 1 dim.1 dim.1

Large area Medium area Small area

Fig.1:Results of MDS
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254 PFRIFEBIZEITDIRE—F IS\ — R
DR NOFFENTES
Masking method for speech privacy protection in dispensing pharmacies
OB B (EEEH)
& FHERICB T ARE—F TS5 4/ —Ed#E LT, RE—FTS5A/3
— VAT LOBANHENTHDZ LRS- TS, FOBAIR
HMIEETH D,
& FETIE PEERERE DA E—F T 54 1\—I2BT 57 r— M.
{EEMEDSRE D 3TBDAE—h—& 3HOTAF LI EERAVIREOSED
Y AF Y HREICET SRR A T o R AR

Kind of speaker
No. Feature Pattern number
1 Speech privacy system YAMAHA VSP-1
2 | Small speaker for small stores and offices | BOSE 100PR
3 Super directional speaker HSS audifly mini
Kind of masking sound
Name Content Feature

n River murmuring | Synthetic sound of natural sound and voice

sn Street noise \oice, footsteps and vehicle traffic noise, etc.

pn Pink noise General test sound

m String quartet Dry source of classical music
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2-5-5

2-5-5 FLHBEEREDIAHISFHEICRIEEREA RIX
THEICET S 32— aVER
Effect of the listening situation on noisiness evaluation of traffic noises
using audio—visual simulation system

Qithm#RE (AR, INEFFEE (TREAR)
KHER F28, AR (AL

¢ ENHIUVERBETIEZEE D 5 5 S S5HEIAREIERA RIZS
FETI~HEMT, ARERORRIC F—LRY -V ERNTE
B lEERH 1T o 1=,

& =5 EENEBE TN TN MR L HBRS ERECIZR L, ME
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& RN EEE LT BEEIRRT 5ANEEEN 35S
EAUNE (FHBENAIERE G oT=, — A CEMNIRIZIEE L5
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A, FEERBIC LS TRGAILAREh,
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Fig.| MEI# & BRBRTF Lo, saDBIER (5591 Fig2 ME & BURTF O Loy snOBILE (5P9)

2-5-1

2-5-6

257 FMBEM (2D < ASHERIMART
IZR8 9 2 EHErR e

Basic study on incidence directivity analysis based on FMBEM

O¥iFML (K - Ffll Y4/ %y k), FEHA GEHETX),
REFT @RNK - I, EAMES® (FEX-I)

& E/EESA FMBEM @

M.
Receiver field A
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HIE| “ 5511 D ASHERED ; = ‘h:‘
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MR A EOMEEEEL.
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Fig.2 Amplitude of incident directivity.
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Effect of ambient acoustic environment on learning activities
in the leaming commons in academic library

FoULE S, JIFHE (FEARX)

S RERBEDS—=2F - AELRIZHNTT U r— Ml - BSL
AJVRITE - FIFRRRERESE = L.

S ETRBOICEON SR LEOBERTICET 5 BFEASFATY 7D
FERICEHRL TS Z EAVREN, HEHELEBROESLNLZL
- T FEOESEASRIZHS] ERbidbhiz,

SEETOREOHNDEREEIZL - T, FEOEDADIHEL LB
sELERIZRENz (Fig1),

40 &;J'EDJ * |'JLEI.D1 * |='_U;U2 Good
35

3.0 Jf
25 » T
20 T
1.5 |-{ @ Loud in neighboring table IIIJ ;‘ 2;:;‘.

© Not Loud in neighboring table I .sp. Bad
1.0 T T T T ", T oo

5% S EA 7S s 23

8 3 £ &g g £3

J 3 g8 oF

Buiwea) uo

Fig.1: Comparison of subjective evaluation
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Dispersion and stability analyses of the FDTD method for a sound field
under an obligue incidence
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Acoustic simulations using a time-domain FEM dealing with

frequency-dependent absorption boundaries
Impedance boundary using ADE method-
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Sound field analysis using plane-wave enriched FEM
-Modeling of microperforated panel and permeable membrane-

W —, BEE BANET, REAE (BFXR)

#Parfiton of Unity FEM (PUFEM) =33 < ERFISFRFEL,
Helmholtz AfEXD—AMRE ALK “HAT 5 & THOALIER
L LSRR ZRIREE T 5.

@ PUFEM BRI HE LT, HSREREOREERIIRERLE LT,
TR SR & BRI SR E R S 5 A EERT 5,

¢ EHEETIVENRIC, BREL OB, SIRESEOZ LN ERT.
R TR S BRMIRE ST 2 T BRI E AR GEEFEM
&EDLHEN S PUFEM OEZMEFBALMNZT 5,

®PUFEM (. BELK L L LVEHEQE—DHEWLWA Yo
g-refinement ZRULVT. [t Thi- HEIRMIGE £ & W BHEEI<R
HTEFLHIELEBHLMLI (Fig. 1)

10
0 === FEM (DOF:400,720 or 1,599,840)
T B | — PUFEM {Mesh1) (DOF:5,964~38,766)
d = PUFEM (Mesh2) (DOF:2,149~16,271) ,—
@ o6l g
£ S
[ s,
L 4 /
t’r f’
e /
s ?r o
E e
e ="
ol= .
315 63 125 250 500 1000 2000

Frequency, Hz
Fig.1: Comparisons of RMS error between PUFEM and FEM
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Acoustic simulations using a time-domain FEM dealing with
frequency-dependent absorption boundaries
Modeling of porous materials based on equivalent fluids -
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Fig2 Comparisons of surface impedance of PA-1 (Left) and PA-2 (Right) calculated by theory, conventional TD-FEM
and TD-FEM with MIR.
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Improvement of accuracy of reconstructed images obtained by ultrasonic
TOF-CT for structural inspection of buildings
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Fig.2 Reconstructed TOF-CT images
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kg, Setenmiciplenaton ol fis actual mortar pilar. The diameter of the
ultrasonic TOF-CT system. TOF of both cross sections is 50
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propagation paths in the cross section.
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%ﬁﬁm%&l:sﬁ?%}ﬂ?ﬂ Examination of temperature rise effect by kinematic viscosity of

Optimization of Static Prestress on the Interface Between Components of a
Bolt-Clamped Langevin-Type Transducer for High-Power Ultrasonics
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Basic Study of longitudinal-transverse vibration source with notched
plane-symmetric structure for ultrasonic welding
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Fig. 1. Longitudinal-transverse vibration source.

liquid medium by ultrasound.
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Fig. |. Experimental apparatus.
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Design and measurement of multi-degree of freedom ultrasonic motor
using polygonal stator
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Fig.1: Composition of an octagonal stator and whole structure of MDOF-USM.
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An Effect of Drag Force Acting Microbubbles on Long-Range Propagation of
Nonlinear Pressure Waves in Bubbly Flows
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Fig.1: Pressure waves in flowing water containing many microbubbles.
Oscillation and translation of bubble are considered.
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Fig.1:Frequency-dependent attenuation in case of (a) Egg-Yolk Lecitin
bubble and (b) DSPC bubble at four conditions for sound pressures.
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MNumerical simulation for Lamb wave propagation
by aerial ultrasonic irradiation

OWmfEA, XBBS, FEE—(BX-EBI)

S ENEDEERICL SRIERRETEEFIA L-MHNEORMZ
BT AFAC OV TR EIT o TLVA,

S FRFETIE, IBEFED Lamb JRGHEIZDLT, BREFEICEL D
B 2alL— 3 E BRI ET o 1=,

® TORBR, RINEHOREFDREICKY, BREREE CHSVLTEA
EMHAD Lamb BEHGFHE CETORVERSh D200, 22l
— 3w EFAIZ L D Lamb BYEHREHEOIER S L 1=,

— R
— —
| — —
— —_—
0 (a) FEM,40 kHz (b) FEM, 160 kHz

=
-1 = -

s ==
(¢) Measurement, 40 kHz  (d) Measurement, 160 kHz

Normalized vibration velocity

Fig.1: Propagation of Lamb wave at same time
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Short range sensing with commercial airborme ultrasonic transducer
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Fig. 2 Resonance frequencies vs. distance.

Fig. 1 Airborne US transducer.
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Behavior on the P(VDF/TrFE) piezoelectric element with using
an acoustic matching layer of polymer
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Relationship between Front Plate Shape of Tough Hydrophone and
Directivity of Receiving Sensitivity
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Experimental Study of Acoustic Impedance Matching by MUT-type Acoustic
Metamaterial
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Fig. 1 Proposed design and test piece of MUT-type Acoustic Metamaterial
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Fig. 2 Transmission efficiency
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Phoneme-to-Articulatory Mapping Using BLSTM
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Table 1 Experimental results
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FROERERDRE
Examination of causal factors which generate spectral dips on transfer

functions of nasals
LR, TARSR(FELIR, Lt (FRX), ABER(BEEEX)

& EPISRFUCAA SRS M L TORE HEESES, 3UKE SIREIRED
ARG MUST 1 v TERERT DMtE LD,

& AR TIEL AFRERSOEIRARE CT CRGLI-T—2 Lt s 21—
aVERALT, O 00), AAMREEES BN, BR), TA3UE PFL PFR)
DENENEBRTERT 5T« v TREEERD:: Fig 1 A),

& T4 v TERBOEEAERN LR ASCIdEamnESEEOHE
L NEE & LTIEAT 5 EAW-IHBALf-Fig 20).

& "hio 7 DOMEEISERIREIL, DREARD TEDREN R TERT 5T
1 v TEIFRE L BLDEEMT ¢ v IHRERShDH S LA BN ot

& BEDARY FILHBORELSD 6 DOMEEICHET 5T« v TEHET S
CEFEHTHA LTS,

100}
r s “ A
sol A . P

(527]

N P .
'~ ~/
2000 s w000 000

Fig. 1: Transfer functions of seven models ~ Fig. 2:Front left view of the vocal
tract model from the glottis to the
lower nasopharynx

2-8-2

2-8-2 J—FXAIEFD
EZHEEIaL—3Y
Aeroacoustic simulation on reed-type artificial vocal folds
OFEKE (SHBHAA), ARafia Inaam (EHERFRIX), FHET (LEX),
ARRILESE (SIFERFX), AREAR (BIBEEX
@ EHIEMN S DORRIC L HEMREBIC L UELNREST HI LHHS
h, TOBOHFE OV TH M OHAROMREL>TER. &
FHOEREXERT 5 — FAATIFEFZANT, FEOHELE
~HoNTE
S FHARTIE) — FEAIERITH LT, U—FOiRE), SREEHE
DER 2 L—23 0TI LIEY, BRI LHEDRE
ANZZXLERETS.
& ) — FOREIE 1 T ROBHSIEXEEHT L, 1EOAAMRRIEIC K
YSHATO) — FORBZFRIRLT-
® 3L a VTR YFRILERETIERE RIFITHL, +57
IEHREET ) — FOIRE) & SRDELN, EOGHEERITTETWA I L
h R TE

(a)tT=0 (b) /T = 0.5

Fig.1: Velocity magnitude in the artificial vocal fold for (a) ¢T = 0, and
(b) ¥T=0.5.

2-8-4

28 ap RARRROEMREORE
Verification of modeling accuracy of 3D-printed nasal and paranasal model
OdeHiEth (@A) 2 MAEE (FRIX BESE BEER
*EE: IDTYLADERIZE-T, RE - BIRRESUEEOER
ER L EOEERHEEHAT SEMMEA TS, LvL, 20

ERAEIREE A BRI SN TV

¢ B8 : ERACT BB LAV TREOSIHRE LT 5.

& 5% ASH 1 BOMEFROIEMEEZE CT ITTREL, BE
TR Lz (12#5,2020.3). ThIZEDERREO3D 7Y
H—ERCTHRE—FRE L. REOFHEF(D0oTHS. £
DERFEERACTEBICTHEEL, RT—2&HEL-

SR
> BERIOERIZ{ER L1z 3D 7Y L2 OFE (+0.30mm) OFEEO

BRELNRRSFICRESN
> —EITIILREOHELEA SBRENR SN

Fig.1: Color map for deviation between the original and measured data.
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2-8-5 ~ 2-8-8

2-8-5

2-8-6

2-8-5 rMRI BjED S L= REERE D
WET— R R SR EED £ RN
Analysis of mean vocal tract shape based on edge lines extracted from
tMRI movies

FRIER, KRB, MABR(FREIR, Lzt (FfX),
REFEEC T, A EAR(EE

& BAERSEELOBSIED, 18 ZOHBREDESERNZ tVRI
BECRBRL TT—2A—REMELT=,

& AR T, SHEREOLIHTREFOEERROMHIIZ M L THTR
MENEFEL T D85 CEAFEMR LI FIEEEHILT
FREARIE Y SR —DET o=,

& FHEEISH L TBEEYEESRTI AR L, ZErmEdE
EAIZHENLTUL: (Fig. 1), COERIZE—ER/ES (Fig.2a) &—
L=,

€ IS RIS TIEBHE L LMRICKE (HEEEN (Fig. 2b).
CORNER FEHHERBLTWSEEDNhS,

(a) (b) ]

| B

(a)

Fig 2 —E M5 (F530. 40) 1L HFR (a) (KRR . FHEE 2K FYEEH
RS KR . THEE-1REEES), EERROY 52851 b)

2-8-1

2-8-6 Sounds of Englishes:
English pronunciation database

ONoriko Nakanishi (Kobe Gakuin University)
This is a preliminary report of an ongoing project that seeks to build a
database for elucidating the trends of accents of World Englishes.
Discussed in the presentation will be:
# Speakers' background
- List of countries, distribution of gender and generation
# Selection of words and sentences
- LPD3 inventory, lexical sets, and sentences
4 How the data is gathered
- Online survey form, and calls for participants
4 How the data is analyzed
- Online analysis form, and labeling criteria
4 How the data can be used
- For pedagogical and research purposes

Sounds of Englishes Ver3.0

| Compars the word pr aticn by rogian, gondar, and ganaration.

alo B O O TP T T T

Fig.1: Database "Sounds of Englishes”

2-8-8

2-8-7 EFQOFEER- ATLREERBECHTRE
ERECBSOREERRIEOR R

The relationship between intelligibility of speech production and perception
in young hearing aid/cochlear implant users

ORE—, AHFARBMA, ABHER GURRTR
& HIERS LU ATNEERBOIEBARE & REARE ORI R Z et
Uiz, FHOEAOAEESEOREMYRE, £ U TRERICL SR
BL-BRREEOEEDHEZIT o1
¢ HEREAEORENY FENALLNAE (THLRENYLS RIS
BENE L, ATNEEREORENY IFEARNNREC, BAFY
LRVVFEEEEY OBEEEE, o1,

100% | | i
20% : % c ¥ ;I ‘ A
’ A E *

0% ©n :

0% (. (HA). e
’EI- 60% = [HA)
T o
7 wx  CO.R

15 20 25 30 as 10 45 50
By o F LR (e8]
* HLTF I m2E—7 A3E—F x L

Fig.1: S RSO FHIHN L~V LIRS S, el 2R =2, Sl 23s frgo
SEHEEHEa, EhoCHE A TSR, HAILH A& R

2-8-8 HESBBEOCERENES/IEED
BAREIC5X 558 BRFBEPEFOLR
The effect of degraded temporal resolution on intelligibility of mosaic speech:
A comparison between Japanese and Mandarin Chinese

Yl 8 £ X LAY Dx5—F B, 8 #iF (AR
EEEARY OS5 L ET—EORENE FENEEOY, &K
EOAD—FEZAVTEBHETEHL-EFETEF(VER
ERES

S FHRTE, BFRESLUPEEEY S Y EEORBRELLLE L=

STEHEEICL DTV VEFOFBREIRMECIYRE DTN, §
FBIC L BFEINEShof

SEEETHT, BV VBEEOAD, BiEsHRIEEE LY LEM
EOEIZHE S BFREDB LIRS TH o T=

100 & & ® NVS (Japanese)
i g —e—MS (Japanese)
— 80 - 4 NVS (Mandarin)
2 —4—MS (Mandarin)
= 1 SuRWN e MS (Japanese), previous
2 60 Ny T LTR (American English)
= LY -=2--LTR (German)
o 3 ‘I -<=--LTR (Japanese)
S 401 A\ LTR (Mandarin)
£ 2 %
. ":i
S

0 50 100 150 200 250 300 350
Normalized segment duration (ms)

Fig.1: Percentage of mora or syllable intelligibility of noise-vocoded speech (NVS) and
mosaic speech (MS) in Japanese (n = 15) and Mandarin Chinese (n=9)asa
function of normalized segment duration. The previous results for MS obtained by
Nakajima et al. (2018) and locally time-reversed speech (LTR) by Ueda et al.
(2017) are shown together for comparison. Error bars show standard errors.
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2-8-9

289 BAEDMENR
Impressions of Moe voices
*EiRZ, FHEX, WHARS(FRIT AR

T, (72— Py iy OarFryek iz HEERSH
TWa, 20 M#A] BEOTS T, Fv 727 5—) Barirr
YOFRWEEEDTNWD, T=A—ta R —har7 7B
T, ¥ T2 X —ICmEE5ET5Z ENRERICRY, FvTF 24—
Ik oT [ IEEAERO IR ->TWD, AT, %
HFEEO [Blzvwbei) VI REIEFOMSRE SD EIC k- THE
LT, AP obRE. EEEToma Uikt NEink) B
LOTEHIME 0 3 YOTORNSRZER THRE S Z L LM o7z,
EBlz, EEWRSHH OG LB EAEE AR L=<
N AR ZEM) BI2A i Lz 0% Fig, 1 1271, Fig. 1 X0 [EHE)
DEVED [HZ2) 2 CEEND Z R LMo T,

Moe
Preference

Activity—
Evaluation—

Potency—

Potency— |

Fig. 1 Impressions of spoken voices. The vectors indicate the degrees of
Moe and preference

2-8-11

2-8-10

FHREMMICETAFTT1FTIXLD
MR-ELGHHAE RNHZERT
BEREEIC L DIRELE-

Articulatory Dynamism of Sound Symbolism
-An Examination on Nonsense Words Having
Different Articulatory Trajectories-

OtllZic T (BEXE)

FHEREME (Sound Symbolism, FBRED ZZELIFIZHITEELE
BROFEBMMEEERT LEEALNLIEEERTHD., ZDELS
BEBRRILEDELSICLTELADESSH, TOERPEIEIC
DWTIEWELETSFICHOMNIGE>TLVENEWNR S, BREIEE
M EEOCERD 1 DIz, ZEIEERT EOEED SR
AEEHHIES LTS EER, RECHEORTROBHIIMON
HABERESOBFHEBFRET LV REELT, FEORETEH
# [AZFTFAF I XL EFU, 1D2DETILE LTIRELEZLE
EZBH, CO THEEFAF X L) #H8TT 57120, AEEAOER
M ERICT IBEREL RGO EMBEREERT 2 RTB LU IR
FTOHRARH AR L. BRRHE TS54 L, BRIEES—5
bELIZMERB LT o . TORE., FENCLITEET RO
HEEEAREL, EMETTERBSORMLMERT HERNR S
h, BAEFAF I ALNERARMEFE LS ELER LG HAHEME
MR Ehfz, SO ElTFER. MEE) L SBEF ARSI &
THRIRIC, RELHBEMOEREBFRNHLLEZRESELILD
LRt RRTIRBHRELTOERERETIFETHD,

HIEEUH

2-9-1

2-9-1 fHhELEEZ AL TETLE:
R\DOEEHEED T

Harmonic  structure of reproduced
shakuhachi by additive manufacturing.

wER Y ELERER), SIE B8 AKT BE (I¥RX)
AFE Mz, ALK FE @LEESR)

SHERO—HTHIR/NE MEFEALTELATVSZ LMD,
—FERRIE - HELTLES L2 RULMROETT 5 2 & ITEM
Thd.

SRNIHLIEEFLEHHE THNEHEIZLIEROELIZR
SRRV EMND, ChETRNECT REYULETF—2%T
123D ) U AFERANTHAEELZ LT, FRANR/N\OE
€ -BIKERTEEBMELT-

SRINOABIZE->THD L/ 2 PEFOEETEEENS G
HIENEET, EHORNEIEGDIIENERESIATE.

€30 ETILEERT 801, CT ERICAZEEEZ1TS> J0tR%E
WATHIET, REHNEMISEL 3D ETILEERT H2EM
TETt-.

¢ ChFETIX 3D 7Y U2 OHHOBFRTHERES A0 114 ©
HFLMERATEGN o120 XRETERNEEKIERALEAE
To1=.

S ET L-R\DESHEIZ ODVWTEHEZET 1=

EHCHEMEEEL TRALERNA
WO OHMEREEEL TRILERA
AUTFILERNESTRORA
HEETHSRERA

Power (dB)
si30588
kb4

123456782101112131415
Harmonic Number
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2-9-2

2-9-3

S BB HZROTE
Research of Sanshin based on the acoustical evaluation
OFEEHEAER (WLERRR I

& DR THAS TSN ERERET AEELER AT S L
EZ oh T, L LEES 8R0S aidss - B - Eent
FERATHLLESATEY, EOREIRSNIEHES L TLVEL,
L CHOEEF SO SRORSHINEMEET 2848 ET 5,

& =RIZIIRRORL LS EHOMOBATFET 5, MORKEIZL ST
B AOEEAAL, BITEMYNEETHLIE N Ih o1,

S L EDEATHAIPOH RO -2 SE0BEHIREE— FOF
B ARES B LR B RIS E SR ZEh e o=,

D 20@ 5600 ®6 ®

~———

Mode shape at 520 Hz *

Vibration of sao (Yaxis)

2000 -
) 1000 -
©
3 ok
E o 500 1000 1500 2000 2500 3000 3500
E— o Sound at 20 cm
L 600
400
200
o po—
o 1000 1500 2000 2500 3000 3500

Frequency [Hz]
Fig.1:Mode shape of sao at 520 Hz and the frequency spectra of vibration
of sao and the sanshin sound.

2-9-4

294 EE7OTRESEOBBIFEICETS
2R GREEBIHRBO DT = M LESE
BN ET)

Research of an automated music scoring system for East Asia folk songs

(Japanese traditional instruments Shamisen to Vietnam musical
instruments Dan Bau)

O/NMREE—(/\FIX)

@ R L U HEESROEREL. OE. IroveEhbhaitssk
METH>T=h. EREHERCEREOBRAM L o=, Chod
MREEEZAT HA. SHEEETISBRICEL T 2 BETESR
(Fig.1)ZRA% L. SfHEOTE S Fig.2) & =HiFEL(Fig.3) #1295,

SIEETILTY ZLIZIE A FED 1 2THS “TILF-T—2x N
ARFREAL. =EFIE LTREICRLHBEShh TS L
FADLET ORI EOEEE, TERRTHET 5.

* SEOGARME LT, BROGHEEOERIL~FE7 D7 0@

s

(B eF i P o P e F s kkid R
[ Y ey )
tt”-”-’-" {mememn | oo | | . + + — +

g 3 (Wesstem Score Fiq.3 Tsugaru (Shamisen Score]

bysshi

293 memiH3E SHREOWE
Study on Acoustics of Koto and Shamisen
ORI ()

& [Z(FED) EEDNTEEMERICH. LA SRPHTHED
FET 5. PMCIHELIRRICERZAT, BEFNICEDL ST
AT TE-OM FESGERERRT LG REHIHHER L=,

& TOER. Y k17121931 F£~2019 F£ETO 36 HFOI0R CHEER)
{ERRAT - FEXIER - 3 - BENREE - TeROSITHFEERS) OPF T,
—BRIEEEAEEH L LO0. F - ZHRE LICERMICHRAYT
HhTWaZ Ehigh otz

SNEL, EROMH - REETR. SOBREMO. B0 (5.
BiE%. B - SHEEOREME. ER4EEEVRE RN T
g,

5L BISEE, ThThOMEREHERIIThh TLAERLE
LAY, SRRgIE, B EIRBATY —EDHRL LTiIThhTWA I &
&L,

@ FCEREOY D) (X R L AT - SR0 o,
BRI AL—2 3 3 EOTHE(HIRARESA TS,

& 355 - (1M - WEE - WEd - SEREL EOFREASER TR
B D L0, BEEIREHOSBISROIEEETSLTHILL
HE, BAZ - BFEEEEE LGN SHERTMEL T E
HERETH D,

& ICHOHFOT-OILHRE - BEE - FPIOBHEO=FN BN L.
—EOEFHAREED TN ZED K THLHEER D,

2-9-5

2:9-5  AYFOTHY—MHERFHETIEBERE
TOMEETIVE - BIERTF i

Physical modeling and numerical analysis of a membranophone
characterized by nonuniformity of the head

Oftlfesi (hRK-ET)

®Fig. 1 ITRY 1 > FOIEHITERTHD (73] 11~y FOHH
FEEHATFY—ITT 58T EvFROHIBBFLERERS
LT3,

@Fig. 2 ITRIBERED NN TIE Fv')—- -~y FORRAICER G
FE) pELN TS, Ffe, Ay FORNEER 5 (B £F
[Zf= CoTRES DM EOTETAY FORANITTHEY—EHNELT
WD AEEED $H D,

@ [E05 - REEESRICELTE F—E) A E0BFREHHOT 55—
T2 M2 TS, TDL 5%, TH—EEHT HEIEERON
HETIVLE BIEAMTFEEHEL, SRIRFHEEZHALMLIZL,

Fig.1:Popular Indian musical drum tabla.

é Fig.3: Physical model of a

Fig.2: Japanese traditional musical musical drum.
drum kotsuzumi.

s S
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2-9-6 2-9-1
296 JL—FrDT Ty FEBEREFICEHT 297 MAAILTHRA v RILOERBIEIZHS

HDENBTEEMNE
Aeroacoustic Simulation on Jet Behavior and Acoustic Radiation of the Flute
HNFAREBE, ARLIESE, ARMEAH (SHEERER)

NOFZRPREARYE LT A A HWT, 3 WOtz hEiEREt
FEATV, BDIRUE L T2 IR E A L TRA R RIE LT,
ST, I L RIBROEABEE COF O AR TE
SRR RIE L7RERE (K1), ERMEERGET = 0), Y=
My POIMIE R E, HEEERNEERE (/T = 24), Y= v MIT
» PONUZEANN T, 2OV ey b EEAONERL, AR
BTOEORIRZEGF R TH Y, EEHHOT_ DIz ihED
BRI TS Z LARERTET,
SHAFEREORROIZIROEE, RO 2k, 3 RiFEOE
(IS B Y, Hihil s oS AR TE T,

Vorticity(z-dir}
100

| 100
Pressure|Pa]
m o200

N 200

(@) #T=0 (b)i/T=2/4
Fig | Temporal variation of vorticity and pressure field.

2-9-8 EULMEEIOI7AINEHF OEERS
[ZH1T2RIGEDERBE SV RHEH
DR

Comparison of Blowing Resistances and Reflection Functions among Brass
Instruments with Different Cross-Sectional Profiles

OfEfE BF, £ M3 ke £— 5@ HE GUER

S FHETIE SEERBORSTESEIENBOMREEEL, 8K
FEFBOIREETLTHETIVEERL, BREERAZLSV2
2 L—33 UK BEEEICERTEITL. REIBSSEEH L

¢ 22 L— 3 UTIESHETIVE 3 DR LFig. 1), ThThi<s
[THEEA D E—FURAEREL, REESERE LT=(Fig. 2).

& TORE, BHEOTOT 74 I L TREBSSIZHIT 5/ ULADR:
HERBHIE LT SHFHIRERS I -

* SEICOBREEFRAVTRIIER S EOYEETILERL TR

WO aL—2a L ETL, ERREOEREERTHSTFETHS.

L LL

0002 DM GO G00E BO1 08T 08 0% DOW O

Fig.1: Shapes of air column models Fig.2: Reflection functions

FEOM L1RET
Study for improving the volume of the assembled whistle
ORRRE (FHEX) , ANFR (L1 FYD—)

& SEERF BN A=, HERI SERIGHBAIL TRORA v AL ER
FLTz, BRYA AOFEFRM (EXROBRNANSYT > MO —
MM EHEALTTERT 5. FABIIBESEHE LD, +974E
& FELAL) ddehofz, HBFEICRZ A 0T E S, WEMHE
EPREAEIRLTEELNILCE—Y AR ESE L=

& TOFER. 40cm DEEEET 98.4dB OEEL~IL (OA)EERLT=.
SB[, A SHOETOHEHE E—) BIRMOESRERL ZHH T
&tz F-. BORYEDIFRIEENE REPTE) IBBEL. &
WEDNT U ADREEER DT, WEAIIHF2 VI DDE
THHAREEEFHFHEHL, AEDROEEAICLY, EELAIL

EELTELLERRLE.
100
90 —initial
80 —
2= 70 —improve

o _‘*f @ 60
=50
& 40
cosmann
Fig.1:Assembled whistle %
0

0 5000 10000
Frequency (Hz)

Fig.2: Comparison of the sound pressure level

2-9-9

299w BT 2T LD

Development of ldentification System on
Non-musical Percussive Sound

FHEN, APENECEHIEXRS)

F AHIRTIE EEETHIHITESR (FSLty ) OEME
BETSIVATLOMEEBNET .

FRT HVATLOBKRMEEMNE, TET7AILEANE
L. TERBREMN =24 2 75 #5EL, CHBROITESED
L, SHEBEORMERITERBORIOETEE!TS. o
NODEREREZT, UTFOFg 1 ISRT &34 FSALE
v rOEEEHNTEZETHA.

BrsrfrrrBrrrire e

Drums 74— : :_l _!._{. : {

Fig.1:Example of drum set musical score.

CRETHI0SSAIE BRICIETABBT—42 & FFT 2
MEONT—IARY MVEEFLET 5 L TEBLHE
THFETHS. OFELEGHITEOHNEOREMICHL
TEBIHERATHETH 5.

- ETOESE - BHCBLTI0 T—2EBL, #iF- #E%
To1-=.

- BECHITDH8E - BEOHTEREOTEIL 8% TH

=)
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2-9-10 ~ 2-10-2

2-9-10

Z90 gpgcoiTEE O MR
Measurement and analysis of striking sound of Myochin fire chopsticks
* BEE, NESIE R)IEL, EEhih(RRET)

& BEKEL L FREHD SEC BRMORRTH LB, B4
EFUIC A TUEEYITETF L, BB 40 FRICIREE 52 RBER
BICE - THRE LTRIVHESW-AETHD,

® TOFITHLHBEAETE LRVFRHRIIREROFHRISEE SIT
LWEH—AT, THHESHIIEL+2TREL,

@ ITREODARY FATSLDFNENDE-I ERLTHAHE, B
1T BUBICE— o8 2 XY OIHET 5 LARERTE L (Fig1).

® REORMDY I 2 L—2a 0 E LT, AREREIC L HEHERN
E1To1z, EoI, Boh-BERERIEMERAVTAEDITESEER
L. EEHERE D2 2 L—2 3 USROS, AHELI=2 20
EEREBHIZE>TEL LS LYANEDTEDOEAISFS LT

HIENRERTE .
9.8 70
o0 =
— =
z97 503
& g
Bos %
= 0 a
o 30 @
2 :
2 20 g
= 9.5 R g
- 10 &
9.4 0
1] 100 200 300 400
Time [ms]

Fig.1: Spectrogram of striking sound of Myochin fire chopsticks

2-10-1

2107 pEwRmDOEREET SRR

Questionnaire survey on sonic environment around a childcare facility

ORERT AHTHRE SHEES(CUMK-ZI)

SRR T, EEOBHREISHT SBRECH AT 8L E,
SO M S OB IS T HEADBRMEFEEL-3 X
T, RBEENSELTWAEDRAF L EOK SITHFRET HhFiE
B, Foh— bR EEEL.

S FEORR BEEOBFHHIHRBEORITZITERE L T Y
SEEH I DS I B RR IR L E R D,

S TOPTHCATL ABITONT, MESITVAEL LTREELC
EF oM -OIIRITHOE Thof=, MTELLLERGEELIZHY, &
[ERFDFATIRRR 24 - TLVA E LV S RN T LV,

& REEEFROEEICET ZEMTE, *H T« TREELLED
HOIRETHY, LITHAR CHEABEROERHERI L TiT o5
EHE L TP EhSRESh=,

SEADFEL LT BEESOESERMEIMHL, REMESEER
THEREOEEFRETLI-E A, FEMEEEEER A L TEENR
BEREFH OEEEIIETERENEMERICH S LALLM
o=

2-9-11

2-9-11 FREITIRAFIHREFAL-ERERT
THRSNSEHOARBESHROBEREL

Improvement of accuracy of separation and resynthesis of music composed
of multiple instruments by using non-negative matrix factor decomposition

FRTBELT. 2FHEe (FNIERS

¢ BY) —EEE>TLEFEEEEFXHE—FL LTRSS LTEER
ERSEOMREITEE LIFRETIREFHEEER L T3dhicAn
N TLAERENTRAFICELY EDOLSICTERILT 20 EFR
~f=,

o HEALER SHOBTET—208 11 BET2EUYRY., 8
BTAFIRICL > THEILBESHT 5. BEMEITOLTE

BEILOREICHT HHABESLERET S/ 4 XEEHT

B9 5FEHEEIT o=, Fig 1 [TERBD. 7 L—LE5126 D5
EOHERETT  E-EIEDEESNEAART MLESEL DEHE
BN EDFEICRET 5 ERELLGEHIMEXDRBEERIZELD
BEOFEREE /A AOFREFHERSM LT,

M piano @ contrabass @ drum ® noise

1.5

1.0 ‘ |

a1 ITrY

bl olll o2k 1
4 (5] 8 10 3 14

12 1z 15

subjective assessment

Number of divisions

Fig.1 Results of evaluation of intelligibility degradation by number of divisions
(Music 1, Frame Length 512*6)

2-10-2

2-10-2 BB bALAPHBBICH 2PEORISHICET
Bt
REEEEHe L [A9E) 70V s boRE

Study on student’s “Ibasho” in university library from soundscape perspective: A case
report on project “struggle as his/her own issues” in KAIT library.

O/, SFABITRE(IRER) || TRIK),
STHEA(ERH, ARRERE, WF—%, LOEAEGRRIITER)

HRINTIHRF TR, BREZEMELT2019EELYBHE
ft7o¥zs FERELTVWS, 20—RELT, AREEALL
BAGER - FE9HHIro 7OV 7 b EeEHTVWS, BROBR
BobEIOY s MIHSTBEERA L. FARTI,
R TRAFMEREROY 7 v FRr—7RE*FEB 8T
L, BA4EL7oY s boBE—HE LT

Figure: Project “struggle as his/her own issues™
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2-10-4
2-10- YLy al TSI RIFTRELERD

2-10-3
2-10-3 FEERR - SEDELE- IRRLAILHAEEE

REFHROREL LI SITEALHE 4

Influence of sounds, presentation level and reverberation time on ease of
speaking of knowledge creative activity

FZERA (AR, RARR, AMEEEE (BB,
SERHE T (TR ATR)
¢ EHOBVERICELTESA TSRS EN 2T >R EEES
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A LI-BIREA RELOT L HRITES Z e D o=,
HAKEEMEO MFE L0TE) 12 TS & BER) HEHEL
TWAHIEATREN, EBIZTYSvH R LBERLTLA I EAVR
igEhtz,

Study on the effect of vision and hearing harmony on the ease of refresh
FoALIRTLA (RIEADR), (E7EEE, ilARD, IHELA,
AREITE (RBER), AT GUHANR)

@ EBRRERICU ILy Lo g HIRREBES B, ERRMELINED

HEE T S-S EE T TEREHmRERESEL, ) 7L yial
VBT EOMNRIEZ HREELEEOESEEZIRFE L TR
L=
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Fig.1:"Evaluation of ease of speaking” for each sound environmental Aoy | T s o e A, = “refresh” M were evaluated as
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2-10-5

Fig.1 Impression of stimulus groups in hamony
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The influence of visual stimuli on the evaluation structure of sound Ul sound design: Towards a design method of message sounds that easily
environment notify each strength of message and express one unified impression
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Changes in the impressions of Japanese popular songs
due to age-related hearing loss

OFWEF. KFHEmSE. (LA, KL BIIES GURD
WFHIRREERR X)), RE—FUREX)

S SHEEFET 2B RAFT—IL ED&SITRELS—Y T £
WTWAEE5H5M 7

419702000 FEROBADR Y TAERH L. Fh o0 i
FERUIBREME L, A1) SHIVEREAEHIEEREER L=, Tho%
EFEfEIEE 25 BICEMLTH O, IS SEEEEE R
AHEMOMNFELAFEL =, FHbIZ(E, SDEIZLHREFHTEE.
B BIRHI - & BN DB ERL V=,

& SD R HDORER, BTSSR C L > T, HIHRGENRAEE
BT HEALHDH L. FREA LA DERLHHZ L. HORE—
FRASHRLZENZA LT LTI AN H S Z Ehthh o=, RE
ST & I, ENRIFE - B F BB TEE L TH 5 o1&
A AEEOEBRHIMEHMICH Z 20T ( RITIRS T EAREN,

€ ODFEHOETEDEL S ICENEAELT 2 ERR-E A, 2T
DEMIZHB N THEFHEEE C & > TRRENMET b TR e
Tahiz, EHANE L LG, NS—F, FROGEGRE
[ZHEWTIE, BRI FERSEEEH T,
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2109 SRS Sk O B SR
Theory and practice of the Evaluation Grid Method,
OffiH#i—ER (B EIAFE)

@ EETHA VEIEEET 5120IZE., FIREOEROMERER
BT A EHTARTHIN, BREET Y LITET>TELIFEL
LAVELY, FETIE, ARDTHA VFHED A H=X L (5=—X)
ZHRERICBAS AN TT B Z & 2 BR0ICHRF L -EiEREFE (3G
)y KK 1220T. TOBEERERT HE L LI TBOTHAI )
ISEAT AR CBET RSEECOLTHRL S,

SEHES ) v FEE, BRNUERIESEERIC. BRRMEESTICE
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i) BT UFBISELEI SRR S S0 THL, HEO
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ST B, EoIC/ON-ELOFHBERICHL, ZOIEITE
S2TELNARRT 1y b, HANTEICFOZ L EEHT 51012
WEEEZLEBNGHFEES T —) T LEENnDMTERIC &
STHLMNTHI LT, FHEFIROSKE GHEHGES ZREET
v RI—OBEELTRERET HILERREE L=,

®HES ) v KEN TEOTHA V) [TEBVTLERASWAZ &£l
THH. ZOE. HREITHT HFHBEEE LT A AL EEES
ETBHIENTAIRTHAHI &, FI-HEDERLE LLITHATLE
5 [F] EWSFHBRRE, LW L THEEHENRIEE G Tl
HMNEVST-BET SRR OLNTHIRRS,
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* The effects of age-dependent degradation of auditory characteristics on
sound impression.
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BHESFZMLT L. BlEIEEEITLEABO LN EELEUMERL B
%, T THEDNSSEEDEL D EDHELEDENTHD LR
EL. HALREESCH L TREORC AOFERR (17—,
MFCC. A~ hMLVEL) ORfEZE @z,

® TOER, /\T—HKEVERO MFCC1 RDEFEDHHELES
W, FEESOEOKRES(CHDDOLT, BFEEOH I EDAIKE
WMARIZ#H o T=. EOENRDEL A MFCC1 RDEILDKE EMELY
ITEREY HulREEDH S, SHRIT, & HITHIEREREITL., SUBRD
ENR & EE R S ORREBAL A LTzLY,
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Fig. 1 1st MFCC standard deviation within interval of the highest section of
sound pressure power in each sound source
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Evaluation structure of environmental sounds: Experiment of subjective
evaluation using subjects’ own terms
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Evaluation for ‘projection’ of flutes in a concert hall

O/HESY (JAIST), EFHESF(BA/AKR-ET)

€ LD &S GHARMRTHEE L TREAE SN 5 FRER R0
IR T, ERRICE L TIXT 208N B 5,

*TD—HlE LT, EBOEEY - ZIFBY DBLAM BT 2= —ILIC
BITHTIL— FOEY OFHEIZEET 2MAZREMY L5,

& COBIETIE, ERY - ZI3BY EWSEEISHET HEERENZHET
IEMT—ET 5L ERRE TS, ERCHBIIROSHIE DL
TIBET 52 L&A=,

& BRICIE, FTRBEMEOERY - TIHY OFEBEOSHIEZD
WTEARTz, RIS, ERERORESESMEICIIRL, ERY -
ZIPEY OIEFEEHESE., EOBANRBY - TIFHBY LFHAENS
OHERAT=, EOBR. FHBICAVSEERESTHILET, EDLS
THEEREENR &GO 5 TWDDAMREEL =,
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An investigation on applied development of
the evaluation grid method to sound design

Ottt F (RigKR)
FRETIE, ETEHES Y v FBEOEBICHVTERGEARA > FEHER

Ltz (Tablel), E512, BEFSEHRT—IZHT HFHEHEEDH

HIZEHES ) v FiEEERT 5-00RECIER = EL, S8

SEA~OFHES ) v FiEOERRTREE DL TEET L=,

¢ BEILAVETH5E, BEENEREHMTE H& SRR
IR BRREE LD EMALVD,

& FITHT HFHBHEEHEICHE T, BEEHNSLEEEUOEE,
—xitEEED L S1Z, BREEZO—HHICLTIRICERL, #£E5F
EETSIREL B LBRATEL ARV EEIEEICHMEE, £
OEHFRRLIFENEZ NS,

& BEL—EDEIIRESNEVLDTHAIEE, 1 A—SF v F
FEOE S, BREE—DTOLTIERL, BITEALTEC-MR
ETNEHEFRLVO(RYEELTHL SHENEZ oND,

Table1 : Failure factors of the evaluation grid method.
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Derivation of potential value and requirements for products
by evaluation grid method

OWEMF(V=—), BMH#—(FEIX)

HURORMR BT, F-RIHEEEEEL, B RhoIEEE
g 5158, WROTHEESE T HEERERHT T EHLL.
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e - S OBRETIRIL T AR RETY 5, 1R DmEEF—R
—FISERLI-ER SIS 45K HEE HEDRIRLIDSM 252
FTARRESh, BMFE BE HRESL LTESMREE IS ThIEEN
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Fig.1: Requirement DSM of keyboard
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End-to-End B EBEETHRHMETIVIC
BT 2R ETIVF2 R 2EDKET

Investigation of Various Multi-task Learning for End-to-End
Multi-Language Speech Recognition Model

YRR, AR (LK T), (uAR—24(PEK-I),
/INEREZ R (BB BEESEH), FFRERIZ R VAT LR
SHZEER
> BHERSEERCHITHTILTF 2 A FEEOHE
4 CTC R—A® End-to-End BEZ# AT LTHRERR
S INFRAIEE
» CTC ETILEEFEHAIS
> CTC ETILLEEEHAIZE
» CTC ETILERA A VIR (FRALIFER or BH5E)
* =R
» DNN-HMM BEEH AT L (R—R 51 ) EfEREEHE
> HMEESEE BV TIILTF R RIFEOENEEHED
> R—2Z 54 20 DNN-HMM 588 R T L OFSREE <DLl

2-P1-1

Table 1 PERs [%] in each E2E model with multi-task learning.

DNN-HMM | $ii7 %5 | CTC and WIRWHIE | CTC and ISH MR [CTC and X & 1 JLIEHIE)
(Baseline) | (CTC) GRL GRLO GRL = GRLO GRL = GRLO
116 10.0 8.7 85 &7 BE &7 87
265 349 337 326 3z 367 35.1 347
131 9.2 8.2 8.2 7.9 82 83 8.1
19.0 17.7 15.3 152 149 156 155 15.3
147 203 16.3 16.8 19.7 16.0 17.7 161
10.8 12.1 a7 9.5 9.2 9.6 9.5 9.3
15.7 18.1 15.7 156 16.3 16.1 16.4 15.7
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2-P1-2

2-P1-2 EERH T Julius 2815
DNN E1H®D -5 D
CUDA 7—XTHOF v D#gt

Examination of CUDA architecture
for DNN-HMM Computation
in Speech Recognition Engine Julius

OfAEE, FR

SEEFTHET Y ulus (25115 FILA A Ls DNN-HVMM EH5E0
b E T o7,

®CPU TOZIILFALy FEE KU SIMD HEReFHTIE, TFHHNEE
[ (SEBSMEIEL) AY3.19 xRT M5 0.83 xRT ~eEShi=A, AEY
3 FIED LR S T EOBREIRETH S,

$CUDAC #MALV:z GPU TOAFEEAEL-HER CUDADT
—FTOFrEBEUIIRET S & THRIEIZH 020 xRT & CPU
DHDEE & HELTH 4 SOBREDOR EAYES N, F-T0
W ORI Z & > TRE CHREVEILT 5 LhREhT =,

w

319

.5
E: Table.1:CUDAC ZFiL V=
8 we g, 100 EEEBAMEMOREMLE RT)
E 15 1.06| 0.88] | 087 0.8 . . - )
® 1 1-“%. oss os4 0wy X| 2 | 4 | 8 |16 3
q; I% I% Ié Ig 2 _0.?]9.0.434_0.3?3_D.ﬂ3.0.332
WEFIGER) 2 3¥F 4t < ki [ futerte] (] (b

8 0339 0.264 0.282 0.280 0.281
16 0.235 0.197 | 0.196 0.205|0.240
2 0.240 0239 0.244 0.258 | 0.276

WSSE @AVX OSIMDT{ER
Fig.1: T JLF AL-yF ESIMDILERF D
BERI S & D ANEEEE O Hh
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P14 L SRS FAL VR EERR R

Dialogue breakdown detection
using facial expressions and acoustic features

KEAHES ABEESR(ERX), LM EER)

7 AOBPBREEHARIZVATLDAY E LEAFLS I—F EXEET 5
Wizard-of-Oz &% AL TIERS MBI EEEIE N 51— DA
HEEREREMEL, ThoOHEEAL TR

S UBELE-BED AT LRZE R LT 2 867/ T—3 VEEK
L. #UD—HLUEHEDSSL, W et hth 54 #iEd D
MEt 108 SEFEEHH & L Thlie IFiiE £585)

& FEEBL YBHLME AT o, RIFERDTNOT VAT LFEER
Ttk 3 BEZESTHRE L. BEORHRA S CER T HE LAt
12 DT ORBFHEE Al

& SEBEHOMTERIT AT LREE T o A—FRERTEL, B
FetRITZE{EDBNACY L 384 RTTOEFAFE EHmH

@it LI I8 LTS v AR AU R EERRIC L Y RT
HIR L, BEEIERHEDMERIZIToM-HER, EOFHIE & FErRE
ERAEOETIERENRLE < 85% %8 (Table.1)

Table.1: Results of Classification

Feature Accuracy
Face 0.79
Acoustic 075
Face + Acoustic 0.85
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Kaldi "—2DIEEE) 7 L5 1 L

BERAY AT LD &5
Development and evaluation of Kaldi-based low-latency
real-ime speech recognition system

b F—ry, RIRE BEHEE (LB - I), JtMEcE (SRR
STRER :

o {BEE) 7ILY 1 LB AT LORFE THE

® Google APl & DFEHIEEE - L% LU
S EETRYATL

> Kaldi THEE LI-ETIL+Ta—4 THik

> RS F7AVTEE

» TTAIAR, 40 AN, B —T 1 4731 AU

> Google & H# L TIE RTF S{EEIEAESET
& TR

» HEETIUIECSI-INAS -S-UNAS hhs, BEEET/LIE BCCWI

MoFEE FFEY X3 164kK)

» CSJEval3 TR bz MO U TIisiseE & 3 T

> ATBEOVTY GREEIETIR) ([Ond StaiaEE
Table1 WERs of the CSJ eval3 Table.2 WERs for four types of mic.
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Google | OurASR | Google | OurASR |
WER[%] | 2816 645 | Tabletop mic. 1765 10.78
RTF(s] | 0324 | 0167 ] MacbookPro Builtdn | 11.76 98
Latency [s] 043 | AirPods Pro wn | 16 |
ReSpeaker Mic 275 | 1569

2-P1-5

2-P1-5 BERILDOHDESFHE
BEEZHEORE
Study of distant speech recognition for transcription system
OfE8mE, BRET, Py, ZBA AEEE, IFFER(NHK),
EBRER(NHK T O=F YT VAT L), INIEE (RREAE)
ONHK [IFAEZEETEAO-FHFEISNE S - L 3HERITOEE
EHEHTIVD, SE. BESRICHITHiLEHEMLL., EARGEEE
DFEHRENELLUTO 4 FRIL YR L,
1. W—AL 22 L—BIZEBERC 2 ULAIGERIRYHI
2. iR
3. BEMEfm
4. SpecAugment
& SHFELERA L5828 HEAFED WER % Table | (R,
& FEOEMERTIERIR AR ELEENRLA DI BHEFEOHE
HEDRIZL HERATELHWESRRI A DN,

Table 1 WER for distant speech recognition using each method

Add RIR Decay High | Add Noise Spec WER

Frequency Augment [%%]

. | = - 98.6
i - - - 888
v - - 98.1

- [ 7 - 983
- - - v 98.4
v v | - - 86.4
v - v - 88.5
v - - v 88.1
v v - v 85.6
v 4 4 - 84.6
v v v v 84.0
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2-P1-6 Transformer B = spatiw AT LD
HEEMIREIE

Evolutionary Development of Transformer Speech Recognition System
*AEFRA, BEERERIX)

& EBE EEIZ & Y Transformer B0 A T L& Bk
> Transformer EEERi# A TL& L TESPnet@ami L E%{ERA

®CMAES 2k 558 ks DIES ISk 2BE b AT IS—REET
LA XD b e
> DIES Izh 11 A30binFik s L CAMEE £

& EHELMEEEERICHINTE ami LI EICE29HHEERE U 5554
IS—EDINENETILEER

@DIES [2&Y ami LI EIZ& AHHAERE Y L ETILYA X &0
IS—RORMHIHESER

—
o
n w

Character Error Rate (%)

1.5.E+07 25.E+07 35.E40T 4.5.E+07
Size (# Params)
--#--CMA-ES —e—DI-ES Initial

Fig.1: Comparison of CMA-ES vs. DI-ES
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CTC ZRLV-BBDEFTHERN 5
DEFEETERIERE

High-Accurate Phoneme Sequence Estimation from
Multiple Speech Recognition Results Using CTC Loss

VrEEBES, EEHIE (LERK-I),
AN R (BRI A - EESE), FRBRIC GURA- AT LR
S HEER
> EHOERTE (ASR) YATLMCOEEZLMEREHEL.
ELWERNZHES HETILERE
4 CTCHiEIC &Y EFHETERENKE (HETEH L aHEE
& FREREERLIAAIHOBAEHE LR 4EY)
> DNN IEREFHES & CRNN Ef2EHRHEESS
> REIVFOE— & CTC {B%BE
& R
» R—RFA 0 (RR FEASR VRATL) EREFEOMEEE L
» DNN ETF/)L& Y CRNN ETILOMEREAES 2 & 7R
> ZXEIDFOE—LY CTC {EAMMTERSRIEEROEED
KECUETHLEHED
Table 1 PER [%] in each data set.
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DNN CRNN
Data set Baseline
CE cTC CE CTC
Evall 9.08 9.07 833 818 6.77
Eval2 8.23 821 7.36 7.14 5.56
Eval3 8.12 7.98 733 71 5.76
SDPWS 10.56 1049 997 992 8.05
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2-P1-7 ZERBAFETICLD
ﬁﬁ:ﬁa R0 5

A Study on Low-resource Speech Recognition by Multilingual Pre-training
RNOR, M AR, SRR (EIR), SR (JHY), BERE (EIXR
42 SR E BTS00 ENF B T—2 AV TERZSETILE
FREFET 5. BEEEPIFEETD
& 14 DEFREE . BElCEHENFICTDOLVTH
LR )
> B— E‘Eﬁﬁ B EDEEHTHIXFRYE (CER) AR
EETLEEMIREF A ENTH DS LARERTES:
> SEREER ECAT 2 IO VERICEVTHEREL:
SEEEN TE

)

Table: Results of monolingual (left) and multilingual (right) transfer

Language w/o pre-train | w/ pre-train Language w0 pre-train | w/ pre-train
Arabic 42.0 14.2 (66.2%1) Arabic 19.7 15.7 (20.3%1)
Breton 30.5 16.3 (58.7%1) Breton 21.1 15.8 (25.1%1)

Hakha Chin 34.2 11.0 (67.8%]) Hakha Chin 14.7 10.0 (32.0%:))

Chuvash 51.3 G8.4 (33.3%1) Chuvash 19.2 14.4 (25.00))
Dihivehi 31.1 10.3 (66.9%.) Dhivehi 13.7 10.8 (21.2%))
Esperanto 52 2.3 (55.8%1) Esperanto 38 2.7 (28.9%1)
Estonian 30.2 9.9 (67.2%)) Estonian 14.5 10.1 (30.3%))

Indonesian 1z 11.3 (66.050)) Indonesian 14.5 10.1 (30.3%))

Interlingua 35.1 18.2 (48.1%)) Interlingua 14.4 10.5 (27.1%))
Kyrgvz 21.8 T.7 (64.T%)) Kyrgyz 11.1 8.0 (28.2%:))
Latvian 30.6 9.4 (69.3%1) Latvian 13.7 10.2 (25.5%))

Kinyarwanda 84.8 169.5 (99.9%1) Kinyarwanda 453 31.7 (30.0%4)
Sakha 36.4 13.3 (63.5%)) Sakha 15.3 11.9 (22.2%))
Sloverian 26.1 28.2 (11.1%)) Slovenian 0.7 8.5 (20.6%))
Weighted Avg. 23.0 9.6 (58.3%L) Weighted Avg. 1.1 8.2 (26.1%4)

2-P2-9

2-P2-9 ARy VBEEERV:
TORERSENDEFRRDRE

Spoken Term Detection Using Bottleneck Features
for Zero-Resource Language

wkE B FE BRI A% EEEER)

S AR TIE, EOFREEOT—IA—AISHT EEERLLT,
FEICHAVAERELAREBEOEENTERICLAPELIERT S
=8Iz, B—EETHEE LI-SRARIEN 5181 MLy 2 5EE
ERAVAFEERIL:. BREAREEIHIFIVELET S

¢ 2TOARRERICBT, BE—FB0OR MLy VBHEEZRALTY
e ER E Lotz

* ETORNFEEITHLT, HHOEHEOR MLy VEHEEEEL
THFRRAFANTS, Posteriorgram ZHWV=ISS LIZBRY, B
HtEEEER E Lot

& SHITEHOSETEE LEETI BB AR OFEAER
HTAFETHS.

2
=

m MFCC m PPGs P m PPGs_EN
PPGs_CONC wmBNFs_JP m BNFs_EN
m BNFs_CONC BNFs: o ol o & Sk

g

PPGs : Posterionzram

g 3

I BAR

Mean Average Precision (%)
B OW e
2 2 =2 &

(=]

. “II II‘ m III |||

HAGH h 7 Frnil
1Ne i3

Fig.1:Result of STD using Posteriorgram
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(52) $2H 9A10H (K) P RRI—=5

2-P2-10 ~ 2-P2-13

2-P2-10

2-P2-10  JEITAZELAHERIAA K541 VI
MG Lo EEE R A T LOEE

Buiding a TTS system for various speaking styles
defined by JEITA Guideline

OFBEEE, skiLE=) (B3-FHik)
I, EES EEERL HEERG CORM L MASh R
BEFAGRY—EAOTENREICEEY, TOTHRMEIEEDE
HIREL 4 TOBEEREIEAMNLE>TINVA, DFEY, “[xiE
TH &Y, “EOESITETH OANEYVEEELRY, BHLER
A ILTOBESHOERNBHEL G-z, 9T, EBRGEDR
AL AR TEATESHMRIIFEIA TOAA, BREES
ATLESRT A1=0121E LYELTREN NELLS,

O KHRTIE 2019 £ JEITA A561T L 1= TEHSHIRINTRIEOE
H#ERIRT 5-H0E LAERNDHA K54 2 (T4012)] #SHBL,
COPRTEHRSN TS 55 F88ED FELA) (TR, EBBROIER
IFEE, A0/ FEE) 2865 59 DR - #ER 21
LEBHTESEEAM AT LOWELHAT-,

¢ SHERISY S EEREHERER AT o1-ER. BYE - SELADEEE
Iz LTIE SEEED 2.8 4 BfEEHE) HEoh, BHEISHLTE
ERETTREREE 29 (6 BEEHE) THEEWSFHEES -,

2-P2-12

2-P2-12 RAFRIL D AT BEZE End—to—End
BAREEFEAMIATLDESE

Construction of EncHto-End Japanese Speech Synihesis System with Emotional Expression
il KAGERKX) BAF BAREERK) JuE HEEERER

& FHETIL Tacotron2 28EIZL, NHOEEISEKREBADOHS
BEARSBEMET A LEENET 2.

& FHASEEIZ LU Speech, BN CAEEHE T — \AOEEEEED
EEGER - BU - BYOBETHRENFEHNE1059) £ALV-

@ ANTHEAFIHLT—XFIEITHEOTNILEFELTEEL
f=. EFILTR—DOOTHEX FEEHISH L T—DOOBBERFTED
I TGS, S RICRIREEA 52 LN TES.

€01 TFR M DR LT 1 DOBEENS LGS, BiEHEbS
b | OFERNTORTHS.

Table.1 : confusion matrix for QI evaluation

HE | B | BU | 2oftt
EHE | 25 0 0 0
D 0 24 0 1
BEU| 0 0 25 0

€00 [FFZ 1 DI LT 2 DOBIEEEPTHYEZ =158
L, BEOUYEHYSHES I

2-P2-11

P21 g5 4712 & 5 Tacotron2 DEEE R

Speaker control of Tacotron2 by using speaker tags
OXTIE BR (FUI—TFAT4—IRIM))

S SREFEOEEE LB EHIEYT 52 L 2B E LT, Tacotron2
ISEEER T LR AR T EMAT=,

SFERTE MAHTIL I 7Ry F33XF] ELTHRILT=.

SEUEEEN SFE L-ETIUIBNWC. EFBF TS VLIS B
ETHRHVIEEE S VISR L TEF 8RS E 5.

® ZDESICLTERL-BFE%5EEC &0 x-vector [TEHL. R
LR ERITRY. fmihkit - BiEx, OFFET—2I1H
BEEE. XD T UH LER LIEEEDERIERTHD, DL
FEAE LIRGIRICTVELTEShTEY . FEFELIERLS
HEEDNERERoNDOAREEER LT, (FEFE 14 BISREEEE
6 BiENN)

- Jrsai
101  cam
fgeo
>| 19 TR
o] da (o J9kega
-5 Jnak mae At
-10
Jhar
-10 0 10

Fig.: Principal component analysis of x-vectors of synthesized speech
dependent on speakers, where "o’ indicates the speaker in training set
and "x' indicates the speaker who does not exist in the training set.

2-P2-13

2-P2-13 BAREBETFANEEESRDI=HD
TOEUMEREZBLU-EEIEDHAH
FiEDIRE
A study on word embedding method considering accent information for
Japanese text-to-speech synthesis

FERERE, fEBRE, PREARIEXE)

@ BAFEE TTS [TBLTHEE - SREIT 72 MEEVTEZLGFEL
LT7 7t MEREEE L -BEROAATFEEIRET 5.

& TEEETIEHEED one-hot A B ILOFHF TIEDAHF{THEH>TLM=1
T V12 MEROBEA T4 THoT=.

S IEBETIHRDAAHFH  RiA - FHET V> MEREEET HET
Tty FOZTOREEER LIE0ORAHERRES L=,

& ChITK YEBIEOAADFEBR TR IZBITARMEOT 72
[ZDWTLEFRIZEDSH C L TEYIZEE - #EHiTHh b,

@ BEERY MLE L THEEEOIAAE T ILD bottleneck {4 E FEAT
HI5E EHEE LT- DCT RYZEEAT 158 T FO HEEMEZHEL
Bt EREE L=,

Table.1: Objective evaluation result of prosody prediction model

LFO RMSE [cent]
MLP BLSTM
Conv-bottleneck 188.6 176.1
Unknown words Prop-bottleneck 1774 1728
Prop-dct 178.3 170.0
Conv-bottleneck 181.1 170.8
Known words Prop-bottleneck 172.5 164.4
Prop-det 173.2 163.4
Conv-bottleneck 1825 1718
All words Prop-bottleneck 173.3 166.0
Prop-det 174.1 164.6
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2-P3-14 ~ 2-P3-17

5528 9H10H (K)

2-P3-14

2-P3-14

WaveNet &AL =
ERERLT LREFEFEARICEITS
RABD &R S FlEDRE

Study of controlling the Strength of Emotions
in Speech-like Emotional Sound Generated by WaveNet

OaAR|}, [FE, FIARE SR (LA HS HETEH

¢ EEIEEHFREFSERRTE L THHREEER, BFEEAR
[CHEWTITEEMREFFEEMEEMI L TIRA A EMNEELLY

& H 21T TNETIC WaveNet #ARLV-SEEIHHG LRSS SR
[=5U\THE L= [K Matsumoto et al., APSIPA 2019).

@ HCI ~DIEAO-HIZ[TFEOE S OFHEHETHS.

* KT, REARESRL TRIFSAURMEIC L - TRMEDE S %
il AR EIRETT 5.

* EEOHE ZFUET S -OICEFEHAERE S CGL, EBERLY,
9 Happy 12 TRBBOSE S £FIERIEETH D 2 Lhthoh o=

& SRS hups:/ktmatu.github.io/SES-emotional-strength/ TRIETE 5.

a= 05 04030201 00
Fig.1:MOS score for emotional strength of Happy

2-P3-16

2-P3-16

T ARSHIBIZE 1+ HHIEEED
ZEZzZBREL-MEARICET HRE
Segment tempo prediction for a cappella singing voice synthesis.
AFRA(BEX), BIES (AuokReit).

BHEE (AuriRatt), BEE—(HFX), BOEH(HFX
S VESHOMRICETARES A S U7 OHEGEICRL T, SERITRE
NTWSTUREIEL LT, BBITHITEH/ VO AL EDFHES

1 27 OFTNEERT HFEARESI TS,

@ 7 HARSEIE TOISREA BRI LT DIFHEIRZ H1-0D, BH
BEOTUREEE LEEIA ST ERODDFEFRELLA &
BRET UREEAN A Z EAH o1

SFRTIET UAROEL LM EOEE T A U FOBBREOZEL &
RZ, &YBERETURRINEHEET DFEEERT S

+=110

S EEe—= e =P EPEE it

L= FA TR = F TR B H B LK B

Fig. 1: Musical score.

1/4 notc bpm

Score tempo |
704 === Localtempo | i

0 2000 4000 6000 8000 10000

Fig.2: Comparison of Tempo changes between global and local.

2-P3-15

2-P3-15 LJSing: BE—HIEEIZ L D RAIEAARE
TEa—/R
LJSing; Large-Scale Singing Voice Corpus of Single Japanese Singer
L EFRNE, GESE, PERA FELXR
& COHE, BEALEY A, PJS, JVS-MUSIC L EHAZRATEI—/N
ADFRNEATHSD.
& BEFFARREGARTE I —/ \RIER(TH 60 HEETHY, FE
FEEFALEEFESRFR BV THITHOINITHTHS.

& FHE Tl TE SO0 O 0Lt TnIgEE—alIc &
At 5 BEOBAEOIE 21— NA LISing DULEE - BEH{T 1=
4LJSing [ZEEFLEAT JPOP #hib& L1z 51 i d

SongSet (126 %)) & 7 L—XBHITEER - B/ \SUREEBLT
AT PhraseSet (174 53) M 6755,
STET—RITOVTIEBMTILABA - BRT 51 AV METS
1=, FEERIZKY T LRAB L UBEIEROBEE{T o=
¢ BRFEOPFEI—/ ALHEL-ER BICERLEFRONT VAN
BhTWAIEEIY FOE—IZLYRLE
Table 2: HI—/RAOQITHFA DI FOE—LEFRY HERHE

P IRR5—R15 (53)

- - " e LJSing
=2 HTS-M HTS-F Kiritan SongSet PhraseSet All
T [bit] 4.08 4.00 413 3.96 4.02 4.00
HERMFLR [bit] | 3.20 2.32 2.57 2.71 3.30 3.06
% [bit] 3.36 3.35 3.93 4.11 443 4.33
TG [bit] 3.08 3.00 3.4 3.14 3.42 3.30
o A (1H] 6,223 6,326 20,556 33,486 37,278 70,764
E— 78 [{A] 3,501 3,555 11,280 18,770 21,176 39,956
A ER [57] 30 20 64 126 174 300
2-P3-11
2-P3-17  ARDATSLERALVE CycleGAN (C

HIERE/ISLILEETH
CycleGAN-based high-guality and parallel-data-free
voice conversion using spectrogram

A SIEE (FALK), AchHitth (RAETK), REBE (LX),
EARTEERR), PR (LX)

& 1\FLIILT—R ERVVEVWEEERTIE CyceGAN (SR IFED
BUEASTRENTINAAY, CycleGANVC2 (RSN AHERETIT
INTA RO RI—FIZEDRESIEIZE UEREEAEH,

$i2FE Scyclone THEEHHMBICARS bOJSLEFERL
WaveRNN A—2 DR —4 2k U S RE ST SR &£,

@ CycleGAN (12X AEMBFDTA ) 7L VT ZEET 50T
—4& - FA—FEFIEFRAL. AR MUEHIEERWDZETE
RiER - ERIRRORE LI-FE 4,

& BAM L EEEEICIT S EEETEIC L Y CycleGAN-VC2 & YKIEIC
TREEIRESNDLZ L EHE.

Tab.1:MOS on speech naturalness.

| Target speaker |  Ayanami | FO09 |

| Target (natural) 459 £ 0.12 | 476 £+ 0.10 |

| Target (vocoded) | 4.63 £ 0.10 | 468 £ 0.11 |
CycleGAN-VC2 1.80 + 0.14 1.87 &+ 0.17
Scyclone 3.92 + 0.17 | 3.36 + 0.20

Tab.2 MOS on similarity to the target speaker.

| Target speaker |  Ayanami | FO09 |
Source (natural) 1.00 %= 0.00 1.06 = 0.07
CycleGAN-VC2 | 2.81 £ 0.16 | 3.20 + 0.17
Secyclone 4.39 + 0.14 | 449 + 0.14
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2-P3-18

2-P3-18  Cross-lingual voice conversion with
Multi-codebook Hierarchical
Vector-Quantized Variational
Autoencoder

O Tuan Vu HO, Masato Akagi (Japan Advanced Institute of Science and
Technology)

In this paper, we proposed a cross-lingual voice conversion model
based on Multi-codebook Hierarchical Vector-Quantized Variational
Autoencoder (VQ-VAE), which can avoid the posterior collapse
problem of previous Variational Autoencoder model (VAE) by using a
discrete latent representation with constant Kullback-Leibler
Divergence loss. In other to capture the linguistic information at
different timescale and avoid the phonetic mismatch between different
languages, a hierarchical structure for VQ-VAE is proposed.
Evaluation results on VCTK dataset and JVS dataset show that the
multi-codebook structure yields better quality of converted speech in
term of Mel-cepstral Distortion and Modulation Spectrum.

wmm

Wanveterm

-7 III-

Mel-spectrogram

W..zjw-w B2

cendiion

——— |
Speaker embeddieg

Fig. 4: Overview of proposed multicodebook hierarchies] structare VO-VAE VO

2-Q1-1

2-Q1-1 N—2AMERBNC LK BEH
—HSARIRAD H R EROFH RN —

Removal of water droplets by burst waves
- Excitation of high intensity ultrasonic waves on glass plate(Il)-

Yok ZAE, hFMRRED (I K- REH

®ohET, H7 AL MR MRSz ticko
T, #7 AR LoRMEIRET 2 HkERGLTE R,

& LR T~OWEAN % HE o BRI #0005 LR
BT 55— FEBICT B AR ERET B, (Fig. 1)

& AN H—E(8.85 + 0.03W) T — 2 F#D duty &2k 2 2

. EEHEFORE LR RCHELE I R> ok, (Fig. 2)

#Duty % 50 %ICFE L T, #0ELEEEEE{Lz gL
A, BDE LA 20Hz D & i, KiEkEpFToicsB
TR NS S % U & W L THY 34 %IEM T E 7, (Fig. 3)

o

SAW ON

ep«*“‘ '
cd\o .

Gl !.n s plate

o amLtee

Temperature rise['C)

" Leaky wi e

0o
0 50 100
Duty ratio| %)

Fig.2 Temperature rise vs. duty ratio.
30

SAW OFF & PES Wedge
agﬁ*‘ﬂcf v i ts ]

o ' e !'k.!

waierurolﬂz:

Current{0-p)[A]

Fig. 1 Excitation of water droplets by burst TR ORIE | i

Fig. 3 Current vs. repetition characteristics.

waves,

2-P3-19

2-P3-19 BHORIMEFOLERTELS
HHENEL

Changes of frequency features caused by self-voice generation
# AL K, R T3 R (BREK)

¢ EoOFEEHE LEROERET D SEEERAS. TORARD
EORERRDENC L LD THHEEA LA D, AT HE
BEETLEICEoNRENIE BECEMERDERE, EREROE
EOFfE L UAIC DWTHRE TS,

& FERSAEIC T HECEIER Y(f) OEFRETILE LTRRE
RELT=.

Y(f) ={H() + GUIXU) = ANXU)
X(f) - FEERIES. H() : A o EEF TOERE
G(f) : BEEPHEIBOIEERFE
EEHE A() ZFREERFETREL, BoENEFREEEE
LTz, &1z, ERREFHIC& Y ECEREFERE L .
¢ £ L-BRENEEOREOAE LT, fEEFLaCENER
[SEFENGBEDTAIT Y ERYD, EHBRETOLBROERN
HoNBEMTRE LIz, sHfERNM S, 1 747 FEESOLER
A#HoND &V T-ERLEL N,

T & BiEA T e 30
3 s %
i o B
i L ; i ’r’( ,o fal
-+ af - J—
L L ¥ ® w0 ’ -

ol T EEEE T w0 e W T

BT LT W T )

Fig.1: Formant frequencies of recorded and generated voice

2-Q1-2

2-Q1-2 AIERESIFIEN D BHERERNE C S5
DIRIRFHWIAD [EER

Overtumn of levitated tabular object by shifting from near-field acoustic

levitation to jump phenomenon

FHITEE, HHRERNIX - R

QPR SROLI-EICEEZET HERBFEANDSILT,
PPC 7 1 JL.£x(0.215g, 40mmx40mmx0.05mm)h BreRIR &< &
VIR TEIEL, SoICBHEARLNEEL L EHE L.

®Fig 1 [ LIRBHFERT. 18 15mm B L WRSE 3mm O
hichdrh s 10mm Fhi-EIZE&IFohTHY, 40,590Hz TR
EHE (40mmx40mm)h fitRENT 5.

#Fig.2 IZFig.1 DIREVFAER L THERZIZELY PPC 71 /L L
HMEET 5 & EDHRFERT, PPC 7 4 LLDGEERBEOH
BECHHESITERET S LT, BEEFIC PPC 7 1 JLLDEE
HER L HICRBHEYICEEEL, ERIOFHEICIE> TH
#hLf=, Ff-, EERDPPC 74 )L LITIRENEICHEAH9 2 s
TREEEL 1=,

:I’I'l' Film

. T g
Landing surface “Vibration source | 3

v e | [T varunme | §

Fig.2 Overtumn of PPC film,

Fig.1 30 view and shape of the vibration source.
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$2H 9A10H (K) QRRI—=5 (55)

2-Q1-3

2-Q1-3 ERBBKRKBICEITHBELEAY E
RyFS—IEAY DEHR
Measurement of delay and Doppler spreads of sound waves in indoor
mobile environment

K FBARTE ERTPR), BERE, KEE—, BB GURA SRR
¢ ERBEHFARES ST, AREEEAV-EEERERT SR, BE
BTRETHEBELAY ., BLU. FyTF—EAYZRHAILT -,
SENTRE—h—DoFr—TER. LU, 10kHz OEFEELRE
AL, T4 027+ v EERSETEHRET>1=[Fig. 1(a)). £D
#E5. SR T66ms MBELENY[Fig. 1b)). H&U, =7 HzIBED
R F5—EA YA L5 Z LHYIBA L f=[Fig. 1(c)). Fiz. KiEE
BRELBLT, BELEAY., BEU. FyTF—EAYAKREL, i
2. Ry FS—EAY Ofekt 845 2 LHBRSMZA > [Fig. 1(d)].

{a) s Unit: me
* - *

m ) et mave Refhoctod wave
from wall (A1

Wall (B 35 ~Measuring poin Wall (A ,

&
b

0 40 ]
Delay from the first peak (ms)

Acrial | Underwater

a8

Dappler shifi (Hz)

Time (s)

Fig. 1: (a) Experimental site (top-view), (b) measured impulse
response, () spectrogram of received signal and (d) comparison of
delay and Doppler spreads of aerial and underwater acoustic
communication channel

2-02-5

2-Q2-5 FERAREEREMZAONTHRASES
NIRRT REHRZERND
KepEEEESSaL—ay
Underwater acoustic communication simulation using parabolic reflectors
facing each other using sound source direction estimation technology

L FHRAREL R, KEE— BN (FEX)

S ERME RS AT a—HE LTSRS REHEERL KR TOH
EIEBEEERT 21=0I= (Fig. 1), /SRS REHEEMER L1-Em
RS UATA—YEHREL (Fig.2), BEAREETET 5L T
Atk b S VR T a—HERDOLELRIZTH LY ILa—— (13t
1) OBEFIEEZHRILE oI, EAE RS VAT 1—H%ER
LTI %EHIT 523 aL—2a v EETL, mERBEEIHEL
1=

L3I L—YaVORER ETLETOLTAEN 45° LTFDOLER
ES5 LATIERARAYEERIGETHY, TOEMHIHELTIE &
ERBEOIEZNU & DTHA Output signal-to-noise ratio (OSNR) A%
10dB LLERETESHZ EEBALMZ LT (Fig .3).

a) Existing method  |(b)Proposed method

= Rx »
= = Y
T- B T T T T T T T
% i S J— :b.‘ o
Sy e | A i 0 it M

Acoaiic traes

Figure 1: Underwater acoustic
communication using parabolic reflector.

OSNR [d48]

i
[
/ |
a':l!
s\: J
|
|
1N

[T

mm&:nu:imu o I 20 :I" -IIII ‘I" t:l 'III all} 0
Incidence angle & [deg]
Figure 2: Designed parabolic reflector Figure 3: Simulation results; relationshi
© par be%\veen incident angle fand OSNR P

2-Q1-4

2-Q1-4 HELBZESTESICETS
FIRAIRICR DT

Evaluation of sound source visualization in sound field containing scatterers
S BT, B, kEE— BERE(FEEX)

@ FEDELVESTLDIHI®, KPDAEED S S HHERIC &L YUES
NSRRI STHET DA ERAT DRI, BELAROREERT L T
AT FROHLATEED CENBUTHLEEA NS,

SEPRTIE, "hETIC, MEFIAFET 42D I aL—Y
3 VEEREEEL, VA U ORI ALE TR L - SEHEROBREIER
ARG S EI-ESEHEMSE A LICKYTEREMRILTH L
[CRYUBATES .

SAERTIEL TOERARIES 22— 3 v THOM-ERTRIEE
[CHELAA 5 A SEROERMGIHEE LT BEASIOEE AR
LEOEDY OREERE KU, BEAROERE & R LROEET R
EhroOThOMERERE L=,

" ' Gab|
| (-1

.| A
f aad a®| H ao®®
3 297 | L 28" |
‘i \: [ il n“ —T] 3, ‘.,'" ey D = 5675, + 034

W wrrrorsl ” .
- I ,"P £ - g
1.1 G &
1. e
N Py I Ry

L o 01 e1f @2 0% 03 03 04 W em 1 o ez an w1 an a4

Ay delty Scatterers densiy
(a) (b)

Fig.1:Evaluation of Influence of Scatterers on Sound Source Visualization
(a) Evaluation of Spread of Visualized Image
(b) Evaluation of Distance from Sound Source

2-02-6

2-Q2-6 BE I AL—avEERALT:
IO—BDaIRIEIZLD
a9EYDE DT EEEORE

Study of a strategy for bat sensing
by visualizing echo sources using acoustic simulation

Y FUBMER (RE K- EaERER), ILBFHFE(EEX),
TEREE (RAHELKR-BI), RifEETF (SR £EHER)

€ OVEYDEVVUVEEEE Ao oEh TR EAEIBNTEY,
IHGAEBIELFOETIVENEALHTLASS, YT ORTHOI
—HFHRAICELL V28, KATHIRTIE TS ULARSTARZETFE L
F=EFILUATFELEL.

& FHIETIE, 29T OFEEGAICING, FOTD #EALES S aL—
AVHERTAHILET, aVEYORTROIO—OETEARE L =

& TORR, 2F) AT L TLAZEROTBIE (Fig. 14) IZHEIL,
F-REEhEE L To—FEARICHEHH Z Lbthvofz (Fig. 1B).

¢ CORRELY, EEEENTO—FEAMICk > TitkaiEL kY, TO0—%
HEITRTL TS 0E Y ARROBREETIVUET 5T LHTER Fig. 1D).

157
1.2

£ g Proposed formula
= 0.00 ¥
q‘)" § Origne (£ + Te) = =k * Bgaze echo ()
-0.02| B w2 £ D
40 5.0

Fig.1:Flight trajectory, pulse direction and source of echoes during flight (A), Temporal changes in
angles of flight tum rate and echo direction (B), Angle definition (C), Proposed formula (D).
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2-02-7 ~ 2-R1-2

2-02-7

2-Q2-7 ANhFLEIAVEIDEMNEENE
IO—AT—3 0OBERIZONT
On the relationship between ear movement and echolocation of Tonum bats

Wl E (FEAK-E&) BRE—B (BLEBA-BE, SHHL (A&
K-, ANERE (FEHA-HE), AEHAX (HEX-B), ATu Vuong
Tan (Vietnam Academy of Sciences and Technology) , FRMEIMERE (RS A-BF
%), MEEERTF (RSHK- £

& KHRTIE, A FFLIZERT 555 H L5 a79% Y #(Rhinolophidae) . UH
45 27% ) #(Hipposideridae)DEt 5 O FEVITHLT, Ta—05—3
3 UHOESNEMOIHIET o=

@ Fig. 1= R pearsonil DIFH) (RYF) B E/B0OENMRIROERE, /1
JVRTES - TO—RH§ 5 A 2 U OMERETRT. CF B2/ LAISEY HHldE
BOENORENBKIZES2 A S 27 ET0—OH2 1 S UINEHFER
LTLV= —#, FM F2AVHIETE RBMGENSROFHEER 31 TH
7, il L HE D LERERA SRR SRR B L TLD S Ehhhvo T

& FM B CHATHRERRAYLEL  CF EEE 51Tl BnElT T o— /iR
PEEOERL SRR NE A LRIALTLS EEA SN D

Batbal gy
co [m]
o

Ene tragctory mm] Ear trajectory [men]  distance [m]
& "
T T

o

-]

o
2 2

&

Fig.1: Temporal changes in position of right and left pinnae of Rhinolophus
pearsonii during echolocation.
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REEERE
An active sinusoidal noise reduction method not requiring adaptive algorithms

OBFHR{E QF 28, AlZIE (BB I), ERELE(FEIN

FREATIE, 1 RESLFEES ORI, ZOEFEMERHT 29—,
2HRRT A2, BBETAVORLOEHERMET HEGTILT )X
L, UEOETELEE LEWMEREZIRET 5. EL. SRERRKE
SRALRERESE D, HIAIL 1Hz DIESLED 1| RIS ERFT D A
EY), PAHEE L= 2 RROBFEIHELREST HAT ) EHES D
ZhHB.

AgEllE, IPRELROBEMZREYA 7 DR OHNESH Ol
ETHFIE AE—hhoEET HEKEOIREL %S 5FIE
hoiid Ffz, RETIIBEIEEL -2 8REFATLHE 2%
DOFAHEEEVEL LIGWEED 2 D251 TEHRIEALTLS. BL. 2
RFEERBTEHETHL2RRIT A ILAFERALEGEL. ThickoT
ENHIRBMEE L DIRARICE VW TEE SN 2RR T ILEDEKR
b, BERESHL DML BRI & S Fitered-x EDFEEILT
EDRE~DHIGIIFREELS.

FEELTERTEINATGIED, BERT L2 EER/ v F2
1 IWATEITTHSD. Ff=, Fitered-x FEEAT 55 TIIREIMESESE
EHIZT & SICRT v T A XEHFNSEET HRLENHY, MHEHT
REEGHAREENHDH. ThITH L THRREETIIRETA Y Ok
OEHEEDET LRI BREEESND. R ITHBFRM AT
[T HMETIIEL. Sk >TIEEDFRCH D VAT LOTELT
REITHEDH EWSE-EIFE L
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FIRMEAOEEETII—ESDREH
Detection of high-intensity echo signals in the venous bloodstream
OLifthsE, AHEM, EA F(ELKRE-BI),
NAAA (BLUXKR - EE), BEHNIEZ (EUXRE-ED)

¢ EEEERA A —D o JI2 & Vil L-BEHIRDTE T D —Ei
ZHEWVT, BHEII—NRESNDLIILAHL. Thidfvhn
BTHLEEELAHY, MEERGCEOREZRHMICBETES
aREMEN D D. AR TIE, TOLHIUEHETII—DOBREAE
[ZDLWTHEE L 1=,

¢ NEOEEDHEORSAROLAE: EBERIZH T HIEEE
L(z, ODEEEE L. &I, ER LTS LORITIZL Y SEE
Ia—OREEREL:. BESHEIZENT, FiELl EOERR
#=HBIZRR L1 D% Fig. 1(a)l2R 7.

¢REEBRTHDV U LEBREEMTHY V FLEERZL
I HCLETHREORUMEZFFMLI-. #BRE Fig. 1(b)ITR
7. BHHIBER 8BRBRETERENR 15 16 £i1Y, mEN
BEETHLT AN, BELGERSGON-EERS.
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Fig. 1: (a) Spatiotemporal (depth-time) distribution of brightness. The detected high
brightness regions are colored in red. (b) Comparison with manual detection.
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EDEREICET 15
A study on bias emor reduction method for active noise control systems
OFFAE QT VA8, ARZIE (BIREX), EREE(FEIR)
WEOEEEMCT 4 — F o4 7— FRREBESHE S AT LEH
BYAGAERTHE, BEEREY (7 0RVICEAEESIRAT S Z0
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(& CONRAFRBREFEREL, TORANEGES &RIFOEGHE
% Filtered-x ZEASBAEND VAT LTERT 2 HEFIERT 5.
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Fig.1 : Transition of noise reduction effect. (a): non-revision, (b) revision
Figure 1 [ZBERA L ULAGEOEAEFIRREERENT, 1
PEEEHIEFEES D/ \J—Lt% 0dB & L THE L-BSERREDH
B@ERLTVA. BL, (@FHELLELMEAOREERE b IXRER
FC L HMEEELIBEOBRERLTVS. Fz, b) &ELTRS
NEBADERHIRIL, N\ FRIEEZERESEIAEESHIERTE
AHIBEOBRIZHLL. COBRITNERLZOAMEERL TS,
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2-R1-3 @{ERI7 LT X LA AL = Quiet Zone
AR Y HHRE
A Consideration on Generating Quiet Zone Using Genetic Algorithm
AR FEEAlE- BIEH), BigHE (fv/0#).,
REFE (RRERK ERER), FEEERFISR- EREL)
* ZSHliEEA ALz Quiet Zone MERIZHNT, SBEEEMTILTUX
Lz > THIERHROEE ZRET 2FEZEET 2.
® L YBEFINA L=, BHERMSRIZEAE5RS.
57 - BRI GBE T LT ALERVWTGRET 5.
S T 2 L—2 3 VT K HIHEERD S, BEMTILT ) A LE
AL -BAFE L AFIRAIC & T, & YUEHVEE Quiet Zone AYERL
TEHIEAFERLS -

3
s -

T Ty y=15 [T
Zone

30
.35 L) ———
15

Relative SPL [dB]

Fig.1 : Relative sound pressure level when Fig.2 : The image of Quiet
y=1.5m of each method for generating Zone in a 3x3 m"2 room.
Quiet Zone in a 3x3 m"2 room.

A: Conventional method which suppression points are allocated at boundary of Quiet Zone

B: Suppression points are allocated by Genetic Algorithm (Weighting coefficients = 1)

C: Suppression points” position and theirs weighting coefficients be generated by Genetic
Algorithm
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Experimental evaluation of deep permutation solver
based on local time-frequency structure

FlLEETE, dEAKi (FIIEE

& ELEEGREIRIRS 4T (FDICA) Tl —3 25— 3 URIEEDER
ROABETHD.

FATRIR[]TIE, FDICA AVEiREE BB S AT o 1158,
R RS EN S A BHES DE LIV —S 27— 3 Y
EFEIT5FEFE (DNN) ETILEEELE:

S FRETIL LEEODNN EFICE TS A—Z 27— a L ABREE
fE3RL, SSFEM FDICA OREHERISHLT, &YBRiy —3a7T
—3 3 URBREEMT HTITY ALEH-IHRET 5.

2 EEDRESFENRICHBERETL, REL2ERIBTELL
BT AHIET, IBEFHRON—I 27— 3 VRIS E TR T
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a 41 | independent low-rank
E | matrix analysis

g |

w o |

FDICA  ILRMA  ILRMA ILRMA Proposed
with IPS (2 bases) (3 bases) (4 bases) method

Fig.1:Average SDR improvements.

(1] WBHfEF, Aiixit, “RRTAERES RS CRf/ —Sa7—2a Y
R " BATEYE 00 FHEFFRRFRIRIE pp. 317-320, 2020.
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HITNUK ANC VR T LDIRET
A Study on Subband ANC System for Reducing Speech Signal
FHulisEsh, 42)115EIE (BAFERE)

GBI TE O RFIGETIRR T BEOES OithdR:E
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@®ANC /\—T 1 23 TlE RELRIEETIRT H-HIEHES%E
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LY, SEE®O ANC &YUH TN K ANC OAMEREIREAELZ &A%
otz Th&lY, HT/U KANC [ZEFEESICSHLTESHTH
A5 tﬁ*’hfnﬁ“::f:,

Amplitude [dB]
& .

K
-100 4T

=120
0 00 1000 1500 2000
Frequency [Hz]

Fig.1:Comparison of noise reduction effect
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Independent low-rank matrix analysis informed by user annotation
FREEH (FNEE), PEEE(FEX), AR (FNEE)
FRES L 2TRIAH (ILRMA) (FEBESISH L TEEE o EREE

EATOus ELT S —SaT—a R BENRILSILN DD O
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Fig.1:SDR improvements by frequency annotation (a) and time
annotation (b).
[ hEpSE, JedRit, “a—H—h oOHENERERALNSSA 2259 T 1
TERAELATL,” BAERPSNNFZMRAERMWAE,
pp. 421-424, 2020.
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2-R1-7 ~ 2-R2-10

2-R1-7

2-R1-7 RBES AT LDT=®D
LSTM-RNN % L\ =fiafffiniT4a4%n

Investigation of boat noise detection by recurrent neural network
using long short-term memory for boat notification system

KOS, BEESCEHRIR), IS (EMIR
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DR S ENREERO - O DR LEN S A T LR THS.
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Fig.1: Result of each model classified boat noise using test data.
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2-R1-9 HREBO/INT—ARIRILERLZ
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A trial to discriminate between good and bad clams
using power spectrum of collision sound.

YIEOEAN, EREL LRES DAl GEEX
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Fig. 1:Distribution of power at the center frequency 1723Hz.
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Numerical simulation of Room Impulse Response Extrapolation
using the Equivalent Source Method
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Audio Captioning through Keyword Estimation
O/ ER, 1BH 7 Al R4, KE S5h Bl -8 NTT)

FHL-WN & BB OHRAER (audio captioning)

B —DOFEA AU M- ETNERIRT BN i &5t
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FERICERXEENT S LAEHETS
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Fig.1: Examples of TRACKE outputs. (i) Ground truth (R0 and R1) and estimated
caption (Pred.) and keywords (Est. keywords), (ii) input specﬁ'ogram (iii) keyword

posterior of each time index, and (iv) attention matrices of decoder.
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2-R2-11 RRITRE R DBHBI Y 2 ¥ > JIC
HEOLK T4V RF RO B

Blind source separation based on exclusive mask obtained by
harmonic/percussive source separation

FRBR—M, Al (FEF), RERETF (BRFEEX)

FEEIARE T 25 > JICE T CEREBSS (TFMBSS) 1, BFERE
BHTZA2ICESVWTHRED (EH00EW) 2F v RIILERSE
HERETH S, COFAEFHMLT, FEITES OB (HPSS) IC&
THHRBREMT A2 ETFMBSS DERETILE LTHWFE%E
IRELTERLD, HEOBSSICHAENMEREEIZE A b o7,
FRWTIE, COREFEOHEREH YR 7OERAEEURL
KRG (hEFRENET 2 &5 %) BEEEH<T A 7155
hBNEA TFMBSS DREICEHAT 5.

FLT, REFREUEEFEELEL, LYHEEFrALLEZE
ERT. £, BFEERICBWT, HPSSOEBLORERE S R
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Fig. 1: Block diagram of proposed HPS5-based TFMBSS.
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Independent low-rank matrix analysis based on spectrogram consistency

*BERE X (F)IBE) RBIET (REEX)

e 754 Y FERSEEEORILES » 7175947 (ILRMA) OHE

o REEHRICAARI bOT S LABRFEEEBETZNEBAFA

e PIL TV X LOBRHAEECTHENRET D L 2RBTHE
Algorithm 1 Consistent ILRMA

Input: {a;;}/’/ L=
Output: {y;;};]

, maxlter

i=14=1

1: Initialize {T5 30"y, {Valnte, (Wil

2. for iter = 1,2,--- , maxlter do

3 Ensure consistency by (21) ¥n

4:  Update W; by (15)-(18) Vi, j,n

5 Update T, and V,, by (19), (20) Vi, j,k,n
6:  Apply back projection by (22) Vi, j,n

7:  Update parameters by (23)-(25) Vi, j,k,n
& end for

Window: 256 ms Wlnduw 512 ms Wmdow ?68 ms Window: 1024 ms

g i

=
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T TT

H I 4

SDR improvement [dB]
o N & @

S T S S N S T T _—

Conv. Prop. Conv. Prop. Conv. Prop. Conv.  Prop.
Fig. 1: Example of performance (music, two-source mixture, Tip = 470 ms)
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222 TILFFrRIVEEEB -
BREIFNRAAUEBAICE D< 3 RITEGHIH

3-D sound image control for 22.2 multichannel audio
based on spherical harmonics expansion

FHEAKRE GIaiEARR), SEEA EREIE CIHEX)
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NERERT B1=0IC, FAETIE, EHITEHT SERICHT S8R
FHE D (=13 3 RTBSEEFEFRET 5. FXFEE, &R
I2H BEARTIEAMEOE S FEREAFIRISI - & > TRHL, BiFO
1B & RERDIEREN AT D& 3 ICHEFEIEES L TAE—h
HIEHREZRET 5. VBAP, IREFEZAVTIEEL 1= 3 KT ESAE
OFEEICET DEREHEEERC & Y, IRRFEA T 028 m 38EATE
g B LEHEELT=(Fig. 1).

Sound image position bad

2-R2-12

s (r.6,¢)
o @ [ (1.045% 459
p (b) | (1.545%,45%)

2/, (e |(1.0.45%, 135%)
) |(1.545°% 135%)
¢ / (e) [(1.0,45°,225%)
if |(1.545° 225°)
i) [(1.0.45° 315°)

prp— ood i m @ o
(h) |(1.5,45%,315%) | B ‘amma. R

Fig. 1 Distance emors between target sound image position and generated sound image position
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An investigation of the acoustic propagation in an on-line meeting tool using
short term impulse response estiomation by DLR. method
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2-R2-15
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An experimental study of soft boundary surface measurement
by distance spectrum

FlUTFiRsr, RE—%, Brhd, RKEN(NBU), AFERR. BIIHE,
ERIEE(CIT), AHHE— () 7—b), IEREER () S/ Tu0),
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Fig.1 Measurement result (blue: hard, red: soft) (1 point = 0.1 (m))
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B R DIREED — 1R 5T
An investigation on verification of muscle activity measurement method

by MMG measurement using muscle fiber coordinates time waveform
extracted from echo image
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Fig.1 Echo Image
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