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Sparse time-frequency representation using atomic norm
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Fig. 1 Time-frequency representations of a speech signal. Each column shows (from left to

right) the representations obtained by the discrete Gabor transform, the reassignment method,
£, -norm minimization, and the proposed method, respectively. The bottom row illustrates these
enlargements in the gray box.
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Improvement of distance-selective acoustical performance
by reducing the focal length of the acoustic lens
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Hamonic Structure Reconstruction of Extracted Speech
with Rolling-shutter Camera
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Fig.1:The frequency Spectrum of a bridge circuit with
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Noise suppression method for speech signal by jointly using fuzzy theory and
Bayesian estimation
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Impact of Imbalance Between Sound Event Duration and
Inactive Frames on Performance of Sound Event Detection
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Fig.1: Detection results of sound events using BCE loss and AFL with CNN-BIiGRU

Self-adjusting Loss Function for Multitask Learning of
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OE# Bl BiF# i B X HE g6 1B BE RESHRSP

& IINFERYFEBIZED(BFTEARY R — ORI
o BE—UOERHEERA ALY MR EER LS ES
o TEEDTILFRRIFEETIIERA R FEFH L —0IR%H
HOBEHOHEIFEZELT—E
¢ REFE
o BRARLMNER-UOFEEHEENRLLHIZEE
o ETIHEBOHEAESICG L TEBMIZHERSOEH RS
BF:HE LT Multi-focal loss [TET TILF R R LEEEIRE
& HmSEERER
M T Mk o manating. e pose®

—— Multitask
== CNN-BiGRU (single task learning)

10? 102 10! 10" 10’ 10* 0’
Weighting factor 5

BB b
= B @

Micro Fscore (%)
2 8

tw
s

Fig.1: Detection results of sound events (Micro Fscore)
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A Similar Sound Effects Search System by Audio Query
Using Convolutional Neural Network
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Multiple sound source localization with iterative updates of
DOA permutations in distributed microphone arrays
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Fig.1:Time to converge of each
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Causal DNN for online sound event detection and source localization
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A study of sound source localization by multiple microphone amays
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Fig.1: Distance between (0,0) and estimated position by three microphone
arrays (% :MAO0(0,1.5), -:MA1(3,1.5), @:MA2(6,15))
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Method of estimating DOA based on
monaural modulation spectrum

irRui Wang (JAIST), ANguyen Khanh Bui (JAIST),

Daisuke Morikawa (TPU), Masashi Unoki (JAIST)

4 Aim: To propose a method of estimating DOA in a 3D space by
using the monaural modulation spectrum (MMS).

#Problems: Realization of monaural DOA estimation in 3D space
and the improvement of the fitting model to reduce the root mean
square error (RMSE) for monaural DOA.

# Solution: Based on the modulation transfer function (MTF) and
auditory perception of temporal modulation, extracting useful
features in MMS and redesigning a polynomial fitting model for
monaural DOAn 3D space using these features.

#Evaluation: 51,840 simulations with several signal types and
multiple subjects were carried out to simultaneously estimate the
azimuth and the elevation of an incoming sound source.

4 Summary: The improved method could adequately estimate the
DOA in 3D space with an overall RMSE of 5.59 degrees.

Monwaral modulation

I et
T e " exvockon il B B | R
2. Estimation phase bonaunal modulstion DOA
Otacrved moml spectram (MMS) Featares related r—
s (®) | rower S| B[ teaees i DOA i NS, tnea 0.0

wxhoction

Fig.1 Scheme of the proposed method for monaural DOA estimation
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Influence of perception on the difference of excitation signal used for
waveform generation in speech analysis synthesis system
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Analysis of glottal source characteristics towards group delay manipulation
of excitation source for waveform generation based on a vocoder
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Fig.1:The glottal source's group delay and the smoothed group
delays obtained by conventional and proposed method.
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FELERICNT 2 EETINORE

A study on speech analysis of subband-coded speech for speech
synthesis

OR#E(ETT, AR (KDDI#EMIER)

BESIEEEHOID DRI EMERLUQVF N 7RSS
HINYFFSETITSAEEZRELTVAD TIICHIET S
BESHAERLLT. EBRROERICE I EERLETILONS
A=Y TN FHSLETHET S HEICDVWTRE L. F
AFEERIMOICE D CBARRRBHEICEWT, B LTIT L
FEHRDEEER EDEDEDRMS IZW01ES h—2TH B,

waveform

analysis bank (encoder) synthesis bark (decoder)

s Hfzl e im B ol tM e Rel2)
= Hiz) b= Im Ll ot Rz
® Hpafz) = IM Ll W TM e Rylz)

} M down sampder by M:1 wavefarm

1M up sampler by 1:M
8 Subband samples at the m-th subband

Fig. 1 Block diagram of the used subband coding system.

REAPER
Ssc

Fp [Hz]
<

55 b 1 L L L
0.5 1 15 2 2.5 3 35 4
time [s]
Fig. 2 Estimated fundamental frequency of A01 of ATR503
spoken by a male speaker (Ssc: the proposed method).
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3-2-4 3-2-5
324 R —A T ROECERSICSERYT S 3-2-5 FERBERWN\—VFI)T1ELUE
REDENISHTHAMEZDAEK EREDREEIZEE T AR
Analysis of inarticulate shadowing utterances caused by hearing shadowers' Studies on the relationship between personality and age using acoustic
own voice features

FHEHIE, R SHMERAR, BRI (RX)

& v F—1 LT LIE SNERERFRENID—2T, ETILOSNEE
EETHEINT 5 LFBICTORBEEEBT S LV SHEETHLH,
FTOMABEHECENRT RERH_Z 58505 #HHTHZ
ElZ&>TRLET HMESRIZSER LT

¢ BRARUSPEARRZEIC, BEEERUBAREEEFE, hHLMv
Ry, oA —~w FRy, /A X5y o~y FIRVE,
56 2O~y Ry EFNFNBRALTYY F—1 L5 &8, #0F
BLEETERORESRILERGA LIy F—LERZ Y TR -ov
F—E7 &£ D posteriorgram DTW E& % S+ F—DEH=EIRSERR
DEALE LT, ~w FAREHRIICHEE L=

& THEMEIC L VR BEEREANIH TE TR MR S A
oA =~y FR DAY FRU D v F—EAEBEERE
THE, BEEFEOEAIE FHRLRLT, v F—0BhlEL 4>
A=~y FRVOFEADRENENEVNSFEREG o2 Thik
FEIEEENEERICE T v F—AEL {, ~y FFRo ZEDiER
MENGVEEBRNATREZ 2o b2 BRSNS,

¢ —H5BFETIE, /A Xxvot2) o~y FRVDRRMDF A
—Ay FRUEHAFRIZNE otz Fiz, FoAv¥—~y Fk
kU BEEMENIR S hzLFHTE S~y FR2 b, BEEC
FEWEDOM, T F—FEHDUNE {fiot=.
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326 TINFIHINRY—VRE—FFI—%
BAuw=Eoiayha—kFR(yFo 5D
EERELERENK
Multilingual machine speech chain
for zero-shot code-switching ASR and TTS

HhUHERTF, FroRS FUROR, 4974 H49UF=, it

S SEDPTEENIMYEDLLZI—FRA vF I BEETHAL
DRTIZH =T EHOHIDH L, BETHYESIZLE5FH
P EESHOMEN L. TORO, BRIETI—VAE—TF
Fr—EMA L HHE06H VR EOREEEDH TS,

* I VAE—FFr—UEEEENLBFANEIL—THELT
BWNIFESEAHEATHY . AN DERT—2HENSA
WELT—RIZHLTE, ELVDETFLERVTENS 5L TF
ERlREC S,

¢ EHZE T, Figl OLIT—VRAE—FFr—OEEEHIC
Shamenl (LID), EFARICEE D ORHERREHAAS, BFEID
THREALAS LT, E0iay FEMENSEBICE TR
Da— FRA v FUFIH LTHONR M EERE EEAME
=T D

oc“é‘spced}
x = r'.ﬂ{.'.,.. ?mﬁs? = ["CS chr", "lng"]

= H(-L ¥ =["CS chr", "Ing"]

x =’PJ('L1‘:-j y =["CS chr","ing"]

CS speech
Fig.1:Multilingual machine speech chain.

O& B % BERE(REEHX)

®0E, =Y F ) T DEBHEEEE SN TS, %ITHERIZEN
TlE, #HFS FRFSLEOFTEEALT, SN L/ —Y
FIT 1 EHETHETINERSATE . LivL, ADOEEHY
(&, S HOE O L TERISEN TR Y T ELTE Y., 1~V
FTUT4—ITFRICE>TEEL TSI LLER NS, FART
(. HHFTERANT, 0505 EHEERAEL, /- -JHERE
DFEDI—IF )T+ EHEL. TORREMT LI BRELT,
BERHEIC L > T \— YT T D E~OERIIELY . TOERK
EHERIZHLEBENH S Z Lot
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3-2-7 HEeEFREZ AL
TOERSEDEFREDRE
Spoken Term Detection Using Self-Similarity Features
for Zero-Resource Language

*okE B P R Y EERLEX)

S EHRTIE ENEREFEODT—IA—RIZHT HEERRLLT,
EFEOBCELEERAVSTEEHRRI L. BENREEIH I T
WEEET S

& BCIELIE A AL V- BEERRFRIZ13: Self-Similarity Matrix (SSM) #{&#
AT 5F &0 HLH, COFETIIHEEREEORMEL LT SSM
EHE 5728, MEBAYEHTHS.

4SSM ZRAVSFEL UEGETECEUEERS-HIZ, B2
AR L L TR LU-BCELSEEZ AL T E TR ER
F{1o1=

S ECELFHEZRANASC LT, EEREHBEOR LAFEEES N -

¢ 5L SSM ZRVDFALEDUEERIT 2 FETHS.

Table.1:Result of STD using Self-Similarity Feature

Target Language

Feature - -
Japanese | English | Kaqchikel

Baseline 76.28 59.90 40.36

Self-Similarity

Matrix 77.56 60.22 42.32

s#Evaluation index : Mean Average Precision (%)
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3-2-8

3-2-8 MFCC-DPGMM Features for Enhancing
Low-Resource ASR
O BinWu (NAIST)
O Sakriani Sakti (NAIST; RIKEN AIP)
O Satoshi Nakamura (NAIST, RIKEN AIP)

Recently DPGMM features achieved top results in discriminating
between linguistic units in Zerospeech challenges. This paper
proposes to concatenate DPGMM posteriorgrams with speech
features (MFCCs) to increase the phonemical discriminabilities,
which enhances the ASR performances. By experiments on
TIMIT and WSJ corpora, our proposal consistently improved the
performances of the large wvocabulary continuous speech
recognition (LVCSR) and more absolute improvements at ASR
with smaller datasets with fewer resources.

3-2-10

3-2-9

3-2-10  Text to speech system for low resource
languages by cross-lingual transfer
learning and data augmentation

O Zolzaya Byambadorj (Tokushima Univ.), Ryota Nishimura (Tokushima Univ.),
Altangerel Ayush (Mongolian Univ. of Science and Tech.), Kengo Ohta (Toychashi
Univ. of Tech.), Nerihide Kitaoka (Toyohashi Univ. of Tech.)
Deep leaming techniques are now being applied in text-to-speech (TTS)
systems, resulting in significant improvements in performance. These
methods require large amounts of text-speech pair data however, and the
task of collecting this training data is costly. In this paper, we propose a
single-speaker, TTS system for languages with very limited amounts of
text-speech pair data.
# We used the following methods to train the spectrogram prediction models
of our TTS systems:
= cross-lingual transfer leaming
» data augmentation
» a combination of the previous two methods
We also compared single-speaker and multiple-speaker training methods,
using sequential and simultaneous training, respectively. We evaluated
the performance of our models using a mean opinion score (MOS) test
and found that using both cross-lingual transfer learning and augmented
data during training resulted in the most natural synthesized Mongolian
speech output.
# Next, we trained two Parallel WaveGAN neural vocoders, one using our

augmented data and one using the entire 12 hours of target language data.

Our subjective AB preference test indicated that the neural vocoder trained
with augmented data had the same perceived speech quality as the
vocoder trained with the entire target language dataset.
Only about 30 minutes of target text-speech pair data was used to train the
spectrogram prediction models and generate augmented data using the Sox
tool, demonstrating that our proposed TTS system could achieve reasonable
performance using a very limited amount of target language training data.

3-2-9 Building low-resource speech
recognizer: Transfer learning and
data augmentation

Narangerel Purevdorj, Ryota Nishimura (Tokushima University)
Altangerel Ayush (Mongolian University of Science and Technology)
Kengo Ohta, Norihide Kitaoka (Toyohashi University of Technology)

In this work, we attempt to use well-annotated data to build a low-
resource speech recognizer using a hybrid attention/CTC network (Fig.1).
Especially the Mongolian language, which is much less data than that is
normally needed to train conventional ASR systems. We used the
following two methods:

» Data augmentation (DA) is a common, low-cost strategy that is often
adopted to increase training data quantity.
+ We adapted a high-resource language-independent end-to-end

ASR model to a target language.

This paper presents a comparative study of training methods for ASR of
low-resource languages, using DA and multilingual transfer learning
methods with an 525 hybrid attention/CTC model and only a limited
amount of target language training data. In Table 1 shows some results
of DA based monolingual and multilingual transfer learning ASR.

. Table. 1: Results for DA based monolingual and
multilingual transfer learning ASR

| Results of DA based monolingual ASR (CER / WER) |

Decoder i MHN + DA MN + DA MN + DA

| MNbaseline | “(peed) | (pitch) (Al

| 193/37T6  133/286 | 143/286 | 121/268
Results of mnltulmgual transfer Iearning ASR (CER Tl

it Decoce
=
&
=
g
3

with out script with script

Language transliteration transliteration
EN 11.0/ 34.1 14.8134.6
) - - JP 10.7/34.4 13.5/33.0
FIQ- 1 Hybrid attention KR 20.8/42.7 971247
ICTC network. [ TR 1 100/253 | 11.3/24.0

3-2-11

3-2-11 Training data proliferation for
environmental sound classification
with neural network

frZhang Yutao{Ritsumeikan Univ.),
Wakabayashi Yukoh(Tokyo Metropolitan Univ.),
Iwai Kenta and Nishiura Takanobu(Ritsumeikan Univ.)

Insufficient of categories included in neural network acoustic model is one
of key factors that influence the performance in practice application.
However, preparing labeled fraining data for adding new categories
always come at a high cost. In this paper, we proposed a training data
proliferation method with variational autoencoder (VAE) to generate
training data for new class from very little labeled sample, shown in Fig. 1.
In the proposed method, a mean vector and a standard vector
comresponding to the sample of the new class are calculated with VAE
which is trained by unlabeled training dataset. Proliferation training data for
new class can be generated with these two vectors. The experiment
results have shown the effectiveness of our proposed method.

One sample
of new class Mean vector —
Standard
__Jraining dats :rmm for
vector
Training data
of other classes Mean vectors i

Fig. 1 Flowchart of the proposed method
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3-2-12

3212 REBZEBTHTETCOKBETELLED
SEHUE
Acoustic features of resonant transient sound such as waterdrop
OhBRAKX, AtkaKRE(EFRRF)

& RS T EEO L — VT O OREREFIC AL L h D, £
DEFPHEARE DR L(2(E, BFEOEEHIFE BT E SR
BETHD, MR TEAEFEISHE LI, KESEHEOGETH
Y, KEE DRI FEBRECERTIS B T SR FOEERE
IZLFATES.

*ET, £ FOBRICEYKBEEFOEHEENMNINEEIT o1z ANY b
0455 LDOBHZ &Y | TOHEITRIEEDEEHA S DA 785
Bl CHR T DRI OBV THIE L TWA Z bt o1z,

@ KEEORFEE LA EF DK LS DRFES, 12 TANSG
SERUREME, [SOVTHEHROFHREHT L. S5IT2R%
BORRMSMOEAMEE LT EA FEHRFORIRICER L 1=/\5
A—B ERWTEBES TR EZEmE L=,

® ChoOFREEAVT CRIEETRAETENE L. BRNREZT
i Lf=, - BRI 51T HIERE MFCC ZHiE & L TR
HAFEEZLLE L=, TR, HESEOERS [LAMREOEN
MFCC G)J'EﬁfﬁhfL Vizht, _@ﬁ’&_&ﬁ_‘g‘t LTHETHELSER

3-2-14

3-2-14 Effects of Gender and Language Features
on Text-independent Singer Verification
YrFanbin Mao, Daisuke Saito, Nobuaki Minematsu (UTokyo),
Chang Zeng (NII)

@ For singer verification, it's crucial to extract a robust embedding,
which can fully represent one singer’s distinctive feature. However,
most current models utilize only singer labels, which may limit the
discrimination performance of the networks.

# Multitask leamning (MTL) is an approach to inductive transfer that
improves generalization by using the domain information
contained in the training set of related tasks as an inductive bias.
This paper introduces MTL method to combine language and
gender features for enhancing the effect of embeddings.

#Three effective MTL-based singer verification systems are
proposed, including MT-SL, MT-SG and MT-SLG.

#The proposed systems achieved 13.40%, 4.49% and 18.37%
relative improvements compared with the i-vector baseline model
in the EER respectively.

3-2-13

3-2-13 EEMEZELEDTNL—TYIEIVIR
IC&HEFERFRHE
Speech emotion recognition by using listener-wise group softmax
OXTNE BR (FI—FAT1—2HFH))
SIS C L OIESOFITHET A1, BEE L IChiBRE DA
EMRESh TS
& —7. SEROTEEIHIGT 5128, ERODEI UM LTE
hENOHIRRED softmax FER F 53 = 5 group softmax M7;EA
BEShTLS
& Z CTIEEEREEBRICERE CLIZHEBREEY DD, grouwp
softmax 2k Y 1 DDETFILCTREICEN S EEET 5 & Clia
EEmLEEELHEEFRETS

=
[

K+l
. . Al
2, =T 2, (] vem 2, 02000

[oense | [LDemse | [[mense |

¥

Feare vectoe X

Fig.: Emotion recognition model for N listeners and K emotions

Table: recognition accuracy.

|5peech text speech & text

conventional 56.3 54.1 64.9
proposed 60.7 5H4.8 66.3

3-2-15 JORFRILEZEHBANZBITS
wav2vec Z FALV-HELZ LS ESFS

Unsupervised Feature Leamning based on wav2vec
for Cross-channel Spoken Language |dentification

FHERBEEFEA/NCT), it B8 Xugang Lu (NICT),
EEE— FOEthEFER, AH BENCT)

& SEERICH T HghE TR L L Tivector Ox-vector iR EAEHY .
WFht@Bhr-aamd il FET -2 LEGHF v RILDT—4
EAN LB HERELSIE LT LE SN H D,

& ETHRTIE. EREHT TN SH/BONEERAY MLE x-vector
OIS LTRVSFENRESh TOSH, KEDSNIUTE
T—AMBEBTHY., HETESEENROATLES,

®FARTIE, #EF5LFBITEE L. xvector IHETILOANEL
THAWS, SIS Z{BEFENHREL T HILEEALD,

®wav2vec DHHEZAVWTECSHEH VREZTL. TOHENE
x-vector HIHETIDANET B, ThE x-vector HHETILOAN
[IZMFCC #RLAR—R 54 o EHREF T D,

®EBRL Y, SNUTET A RMERICELTHLECEEH Y

BERALD L TEEBIDMREZRETE S LD 9o,
Table 1 Experimental results of baseline and the proposed method.
vy EER%

baseline  30-dimensional MFCC Ll.3é 32.7

C (512-dimensional Z)  0.20 20.9
C (256-dimensional Z)  0.19 21.1

Method Feature Cy

proposed C (128-dimensional Z)  0.16 18.5
C (64-dimensional Z) 0.13 134
C (32-dimensional Z)  0.21 23.3
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3-2-16 3-2-117
3-2-16 AAZET7ARERESSEICH2SELR 3-2-17 Multi-granularity analysis of online

Language |dentification on recordings of Ainu and Japanese Mixed Speech
OWBET, ZHIEA, IIHEH, AMED (FX)

& 7 UO—RERIEAASEL 7 FEOREERS B K1)
O —EENIEIEEIET o— RO SIEARIS
O EEOIEDTSH. H5LCHSIEOERIHWE

Japanese conversation storytelling in Ainy Q& in Japanese

"

0 10 20 in 40 fmin]
Fig. 1: A visualized example of a recording. White parts are spoken in Adnuw.

BRI ocoustic festures
& EEEOERRII AR 2
[ ]
¢ SEBIOBRIFTRLCHS makshamastotms  phunm
O WBEFHSEHRIOMRT % amlen
(=Cai €7)L)
e 5 words
O FHEEDRAER Mixed Speech) .
EFIFY 3 C SR SRR T3 AL
CIREFLCEREEREAWVE T
e Language ID
— DR HER ; _—
Fig. 2: An overview of our proposed method
Table. 1: Framewise F-measune values and accuracies (%)
on each meth o masel
I [ 1M
“al ) (I;li ‘\T“dlll P roposec Ca el with miand ot
Cal Model _; fived Sposch FroPoeed [ N N
precision 310 812 [ R —— -
recall 98,8 195 s N |
F-mewsure 1.2 624 6 Fig, 3: The visualized ground nath and
Macro-F1 258 75.1 62.2

Typaotheses, White parts are spoken in Ainu.

3-2-18

3-2-18  FMVBHEAHEEERER/IMEICES
disentangled G3&E - EEERBICEILVD
OAUVANEREER
Disentangled speaker and language representations using domain
adaptation and mutual information minimization for cross-lingual TTS

w3 EER(UNE, BUARE-1HHRIET), /ML Eh (UNE), Bl 2 (BX
fre- 1HHREET), Ml (R ARR-1HRET)

& A VBGERRE R B/IME(LES disentangled B3E%E - BAERIIC
EIUVT, BALE (H3B) SEEORE (BARE) EFESATEDINAY

VHINEESROAEERET S,
& GEET entangled BIEE - BISIENIAH EHOTL\S 5, BIBIENHIAH
DHEEATHIEEMENEDS (Fig1 L)

SIRBRIFT FAA ABCEEL, 385 SFADESIROAAHDATE
#ft—L. B SEEDAHOEERHEER/IMETEHIN,
disentangled IZIEMAHEERT D, CHICED. BEMEER DL ATRE
(3. (Figl )

S EGRRIREEN L VBV BRELEERUEEZE IO Y
HIVERESHTELILERT,

E B Spesker information  ---+ Intra-Engual synthesis
@  Language information —  Corss-lingual synthesis

performance

High
performance
Speaker 1 -,y Longuage |
Language » DOS LASTTS  Ispeechof 1 High speaker
Speaker 2 (1 Language Sp_efl:eﬂ i consistency
Language 8 [ | BsTrs | *

Fig.1: Comparison between entangled representations (top half) and
disentangled representations(bottom half) for cross-lingual TTS synthesis.

intelligibility of L2 speech
based on reverse shadowing
YrChuanbo ZHU, Ryo HAKODA, Daisuke SAITO,
Nobuaki MINEMATSU(The University of Tokyo),
Noriko NAKANISHI(Kobe Gakuin University)

#1n this study, DTW-based annotation of intelligibility using reverse
shadowing is calculated in different units: frame, phoneme, and
word.

@ These annotations in different units are compared to objectively
calculated intelligibility scores, which are based on manual
transcripts.

4 DTW scores were observed highly correlated to objective
intelligibility scores based on transcripts in phoneme and word unit.
This proved the validity and effectiveness to annotate online
intelligibility in variable granularity.

Correlation between

Shadowing-based | Transcription-based

score score
Phoneme unit Phoneme unit | 0.937
word unit word unit 0.950

3-2-19

3-2-19 A Supervised Model for Emotion
Embeddings and lts Application to
Controllable and Emotional Speech
Synthesis
#rliagi ZHANG, Daisuke SAITO,
Nobuaki MINEMATSU(The University of Tokyo)

#In this paper, we propose a supervised CVAE-Tacotron 2 model
for building an emotional Text-To-Speech (TTS) system where
synthesis can be controlled by emotion categories. Previous work
focus on using unsupervised variational autoencoder (VAE) to
discover latent representations of prosody and then interpret them
after training, which requires a lengthy post-processing stage and
not practical for emotional TTS task.

#Also, as it is hard to acquire a public and large emotional dataset
with high quality labels, we investigate the possibility to use
transfer learning to adapt a neutral system to an emotional TTS
system.

#Experiment results show conditional variational autoencoder
(CVAE) learns emotion embeddings reliably and helps Tacotron 2
to generate emotional speech controllably, where emotions can
be easily perceived by listeners.

#Future work will focus on extension methods for controlling
speaker identities and possible improvements on audio quality by
extra noise reduction.
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3-2-20 3-2-21
3-2-20 CTC-Transformer B E inadl 2B (+5 3991 HEAREICE D < End-to-End EFI/LICEK
BoAn#ERB DR 3EmRm e B XEEE

A Study on Self-Distillation for
Improving CTC-Transformer-based ASR Systems

O HHRE FaR AEE, ERE AhEX FRER
iR ERES, TILo07I—2 (BABEEERAST)

* 5eATHIZR T3 Encoder-Decoder (S2S) OFHETHLHEEEAHTEAL
1= Connectionist Temporal Classification (CTC) ~DEBAFER#IRE

K TIL, SHHERES Encoder-Decoder T#54 CTC-Transformer DEE
[TREFEZEH0AE D) "&LTEA

€5 VA LITE LI-ETILEEE T 5 L THCAROIREIMEE
{ETIZDih DT=th, FBEFD Decoder D b—2 VIERRFRIZE >TH)
BICZET BRI DL THIER

¢ S5O0/ AEAVEEZEOERICELT, RREFEOBCHE
B (+SD) IZ&YFEE LI-ETIUL £TORRZIZHELVT S25+CTC
BRDHTHEE LETILE Y IR REDSE £ 72

Table 1 : Results of each CTC-Transformer.

W) l Switchboad Librispeech cs) NTTVS

Devd3  evald2 | SWB CH | clean other [ E1 E2 E3 | E1 E2 E3

Baseline 79 49 91 180 | 44 108 | 51 38 42|27 36 50

+5D 6.9 42 89 173 | 44 100 (51 36 39|23 33 42
++L+LM - - 79 15.7 24 56 46 34 37|20 31 37

3-2-22 #EDHHBEERET ILIZE I E2E ASR
VATLICBITAREET LISH
Language Model Augmentation in End-to-End ASR Systems
Based on Noisy Channel Model
¥ Zhuo Gong, Minematsu Nobuaki, Saito Daisuke(The University of Tokyo)
Language models (LM) have played crucial roles in automatic speech
recognition (ASR) to enhance performance of end-to-end ASR systems.
Basically, there are two categories of approaches, one is finding better
ways to integrate LMs info ASR systems, the other one is to adapt on
LMs to the task domain. This article will start with reflection of
interpolation based integration methods of end-to-end ASR's scores and
LM's scores. Then we will focus on LM augmentation approaches based
on noisy channel model, which is infrigued by insights obtained from the
above reflection. The experiments show that we can enhance an ASR
E2E model which is based on encoder-decoder architecture by
pre-training the decoder with text data. This implies that the decoder of
an E2E model can be treated as a language model and reveals the
possibility of enhancing the E2E model without an extemal LM.

END-TO-END ASR AND AUDIO SEGMENTATION WITH
NON-AUTOREGRESSIVE INSERTION-BASED MODEL

OB (¥ 7 —), EEEA (Johns Hopkins Univ.), KETE (¥ 7 —)

¢ EEEAKRE CEECERNASERRNELEE—DETILT
ERETIFEERET 5,

* BAREICEI<EBEERETIE CTC=RABFEETHET
LiIZHL, ARG ECTFEESA L.

¢ AEMNLECEEOEAICLD, CTCHAERVLEERMHKRE
ZRB L1

¢ BFBELEEI-—NRERAVWETMICED, BELEETILIZ
CTC &DHEVRBBEEEER L 7o

Tab. 1: CER of CSJ of unsegmented audio. B3 is the block length which
is the theoritical latency of the model.

Evall Eval2 Eval3

BlockSA | CTC Prop. |CTC Prop. | CTC Prop.
B=4 161 11.1 128 84 | 233 166
B=8 | 141 108 108 80 | 208 16.7
B=16|128 105/ 94 76 |187 164

B=32|116 102 83 72 |168 16.0

3-2-23

3-2-23 BhtEI</ILa7ETFILIZE DL
ST T avERL:
Sequence—to—Sequence RS

Sequence-to-sequence speech synthesis using a hidden semi-Markov
model based structured attention mechanism

FASHERA SHEE BREZ BFXE NHE—0 HASE. BEE—
(BIXR)

ARAZE Tl HSMM OEEFHAAATS Seq2Seq ET ') 128D
(EFARFEFIEET S 1EEFEE Vanational Auto-Encoder(VAE)
[CESCERETILE LTSN TEY, HSMM ERRRIZT 541 A
U R EENESETIERETILE LTERSNS. BREORELD
TATTIEL T4 A MERET ST T 3 JAEVAE 128115
Ioa—F)BhtIvILaTETILOMEETHRAALZETHY, =
NIFEELT T3 VO BERGT LA TED. BRECEST
BONDTIAAVMEE/ P2 THY, RINELT—BEDHS
T oA A2 FEEREICERYIRS Z EAETRELG -6, HEED Seq2Seq £
TIUZEARTOEBOFEET—2 THRaELE VAT LOBEN RFTSE
5. Ff- HEREBICHVIES oIz, BESHE LTHERDO Y

FA—LhtATREE £ B,

Encoder

o % iDNN-[HS],MM} z | % Decoder | % O
ql=

»
\ / o =1)

! 1 1

Fig 1: IR EETILOAA—TH
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3-2-24 ~ 3-4-1

3-2-24

3-2-24 FEBLARBO—BMHEEELE:
VAE (&< g2 EIRE

sequence-to-sequence BEE &

Variational autoencoder-based autoregressive sequence-to-sequence
speech synthesis considering consistency between training and synthesis

FEARA, BAE MASE. fAE—(AIXN)

ARETIE, BEEBETIICEIT2FEHLSHEOT—E
FRERT A-ODFEL LT, FERFEAHBO—BEMEERE
L7= VAE [ZHD { B2mEIFE sequence-to-sequence BHE SR
FIRET S, BEETIVIREGERTIEIA, BEEHC
BWTECEREZITIC LT, FERFEAHBICRELZEBE
ElFERDIRES 155,

weeseened Training only Mel-spectrogram

Encoder
Mel- | Acoustic s
spectrogram encoder ] { R ]
Input text Textle T Attention
|or phoneme) layer

"

Fig. I: I2RETILOHER

=+ =¥ Generation only

3-2-26

3-2-26 SEETIIC K BXIEWTIERZ AL
A—F ATy U EEARORE
Audiobook Speech Synthesis using Cross Sentence Information
by Language Models

YrRHB(EATERR), BRLAE, @Bz (RAR - 1R8I, #
B3, @5 (NTT), =E¥ (GTRB - 153RET)

PER AT ATVIOBEEER
o RUVHRICHIG U ISR EEIRT 208N H S

> Tk SR TTUCEECTE ANT 32 Elc & >TSS B 30EHT
BREfWe, BRGE
@ BERT (CAMEEHEENAHRID 2 WEANTZ LT, AREERE
UTcBEENEIERIR, 3EEAY MLEBWT Tacotron2 T d—
SHH%ER

> EB EETTIUCHEEANT B ETILEBECOATHETIL
% H
o XL AT LR (MCD) && U Gross Pitch Error
HEF/EF UKD T2 Lok Do
o LUPFEEUEWBAICEWT, SETTIUSEEICUONT B
&lck b MCD D' eE

3-2-25

3-2-25 BHEEEERRELE
FEEEFHE -2 —FIILEEFE
MNon-autoregressive neural speech synthesis for multiple speakers
f EHE, =HRIEA, ARED (FEX)

¢ ZUCEESFONISERESOT AR CEATHY, IiF, FECERE
DEFSHIZEY, LYUBmEEMNTELLSITET,

& XHFETIL FastSpeech2 AT, I8 ID AT HETILEBALLGL
ETIERRT B,

& THREHE - SEREOISRSEAOMEER
BT, 558 ID ZHALIALEGEHE

——s  Ref.Imib

tog mel-scale finerbank (mft)leatures

hiE HEERY ELaE LT,
Table 1: MOSs for naturalness and
generation speed (original: 1.32 hours) using
synthesized speech of CSJ
Model Maturalness | Speed (s)
1]
Q'ana] 493 + 029 . [2.3,1,...] s Rel. aligment
Tacotron 2 3.20+1.08 1"7.3 =
Trarsformer
FastSpeech 2
Spoakerip M-
with speakerD | 3.08+1.21 225 prene
Fig.1: FastS h 2 with
withoutspeakerlD | 207 +1.44|  24.4| O LR

Table 2: ASR performance (WER (%)) for Librispeech.
We used paired-data of train-clean-100 in Librispeech (100h).
We generated speech from train-clean-360 in Librispeech (360h).

Model | dev-clean | test-clean
Oracle (460n) | 558 5.80
Baseine (100h) 139 170
FastSpeech 2 with speaker ID (100+360) 867 888
FastSpeech 2 without speaker ID (100+360) 923 993
3-4-1

3-4-1 REMHHIEEDOESHBREL

PHEEB T RIILF—LDOBER
Relationship between speech intelligibility of sensorineural hearing loss and
initial energy of Japanese monosyllables

OTFTRERRK, FRta#is (KRR

¢ FHRL EfSE oW - REHESORSTHREOT—4%
H &, BEHREEREMBEETRILY—L OBFRERIIL -,

& SRR 75 BERRIC, 57-S R (MHEREOBEEH 50 EOT
—4t v k) ZRAV-ESHIIBELTVG SN -BARER ZBAHE
T0~100%3F ($27), BAERAE S0~68hMEF (hFED), BAMRRE 0~48%
D (FFE) OIBIHEL, ThoOBFETOEEEMREEES
5IALT=.

& SR ILT—IE. BEEO Sound Exposure Level (SEL) #&t
H LTz, SEL [(ZARMEELAILOBHEEINERT.,

®Voice Onset Tim HIEEDEEE 28 FBOIEREZEERZFigure 112
YA ISEL A AIEICELET A ETORMENEMIE L= 2D T,
BOZEMREEIRILF—OI 5 N NRBTHEZ LERT.
WAEHIEFSMEOEMNS < TR T ILY—OII b EAYA
U EERRIZERMEMY AT LY Figure 1),

) B Tl

=

o0t ==
< 05) tp <00l ip <001

- ¥ &8 & = §
= ¥ 8 B B §

Percent articulation (%)

35 38 23 28 13 a5 05 23 38 23 20 A3 10 8 35 a8 25 28 A3 A5 95
Logarithmic reaching time (log to) Logarithmic reaching time (10g t) Logarithmic reaching time (log t,)

Figure 1. Relationships between percent articulation and the logarithmic times until the L) for (2) mild, (b)
moderate and (¢} sever hearing loss.
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3-4-2 ~ 3-4-5 %£3H 3H12H (£) %4585 (113)
3-4-2 3-4-3
34-2 RERAEIER-E TG LTS 343 BEBEOBIICE-TERINDRIEL
% sy .
(5824 BEHREE AL IR T REAERFlFA1Ra Initial analysis of meﬂrﬁigfﬁnﬁﬁg?ﬂngness to
ERSLER) purchase and emotions perceived from advertising speech

Evaluation of Swallowing Function Using Anomaly Detection Techniques
(2nd Report : Evaluation of Swallowing Function Using Acoustic Features)

ORBRITIC), AXRFEFIPU)

S HES 0T Al 56 & WVoF=BSelindD 722 LT & &R LT-EREE
FOFHEFRT—ERDRIEAMFE>TEY, £HMEBSOTI2IUE
LA RN ISR EREN SN ANHTHS.

& EE ETEEI D THEETENTE S & 5 2L ERA BT
HRIHPIREERCBEEBLL CENTES,

SHEOK2O|ETIE, ETFENLTHFIELTHEL, ZEHY%E
BEAVTEETFREEDIHEZTS 7L ) ALERE LA, HBHE
BOWENFETH T

& 5[0, BFEAETHE ARG H IR FEZRE L, BERA7ILT
1) X LRV THT- AR THEETE 7 )L T XLOWEEITo 1=,

SEELLTILT) ALE—ERERIER L VEHE L f-#58, Tablel
ITRTHER LAY, FISMHEE 2%, {AIBEE17%%EER LT,

Table 1 Result of leave-one-out cross-validation

il
=453 [k 3
[3kd 53 1
F il
Bt 1 12
3-4-4
3-4-4 BBV RUZEE-T

FREERETTORCA
A study of listening capability of bone conductive earphone
under nursery school environment

YIRS, AFIFEE BB PN REX)

¢ FEEEBET, $ibbEBE LS LAeg 81.4dB HBRETTO
BEEA VYRV OEC AT OVWTEHRE Bl YR TRALICE
BT & AIERSUEO R HEE ZDLVTHRET

® 4 T—J|MEREEE 4 DOELSH SNR (= -11dB, -14dB, -17dB,
-20dB) TR L, BiElA vk, BB~ Y Kiky, A—ToI7
Ay FFRUTHC A% MOS THEL. 34I-&k HEIERE =R

& BEHEA YHRUIZ&EH-11dB BEETHORCZA Ay FRvIZk
%-200B BEEIETIEEFEZEThUTOMIATHD LRSI

5

o
54 —
w —
[—
=]
E3
[=%
o o
s |
2 B
. il
1 3 E_
a1 -14 -17 20

SNR (dB)

Fig.1:Mean Opinion Score by subject A (Black: Bone Conductive
Earphone, Gray: Closed Type Headphone, White: Open Air Headphone)

OREFIRE, HEBWHE HWEESBINTT)

S EEERENT T HEEETHETIL [A Mehrabian+, 1974]
> HEEOMBTIEMEE- R -HERNO 3 ATy T TR
BT 5ETIL
> SATHR TILEROTED & 5 5 EFNERLVRENE
{, BERICLHMEVHEEESR~OREITTH
S FETIE FO, FE ARY FUBRHN SR UBEESARIET
FAEICOVVTIRIL, (EEDEBRETEIETIL~OBERLEE
S EEEF ARV ORI TEREHEESR A= L, /R, Ehs
Ik Y BERML IS, BEERAOEEMT
> FO LEEETRE L HERICH LT, s L HERdEEE A
LTHEELGE
> INAMBTOBRE SEHE CHMERSERDS 2 BETILEY
b, BEEFENL L3 BETILOBESEL B
> IRAOOBR RS S HEOBEIRNER
> (EEEEHOEREITHET IV ERRETHL EEZ NS
ﬂﬁ ﬁ7m\

or E
\' Ay s — or—N ag / "< 001

Fig.1:Path analysis of three layers model.

3-4-5

3-4-5 BMEICETHNFEMEBDER L
NEEMREEEDETIL

A model of inner hair cell excitation based on interlocking
of outer hair cell motility in the hearing

OREEE (MEEK) , AR (BiREXPRET)

t FONEICH SRAITE OB &R RE - RS A
Ei{T-oTn5H, MiFE2E MY 2 LEMO LIz o538
EIFENAWENRH D, IAFHRO LIRS 2 EOFE
AlRH Y, AFEMBOBIRITaAFES B B8 ) BIEIZ
fil > TND, HFEOENZ L > TIREMSRS ERs L, 2
T3 L AR ORI A, S EMROERITIMUICELS, Zh
MAAL v F Lo T, S EMRITEAET S, TEROMRIT, =
DTG A I FEREIR T 2 H98E X4 T, WA BMIRAS Z 0IREh 2 M
ML, MR ERAIED, LWVWILOThoatz, LILNSG
FEHA OB IR AN E, e ld, BERo THEA
HEMIEL VL LAMICED A~ YU BELICHE L, T, 5+
HEHROBHRISEBNICE Z LRGSR, Z0OEK
DR ZEMEAE IG5 0 .~ BN NE B0
ERAEHIMUICH LT+ o ER L,

Fex DT NEY 7 oI TR LIZER, ~ ¥ s
HNAEMREZRET HI2E, A EBHROEROEM R T
Tt Thd Lfbm Lz, & 2 THICHA R oo 75 dhiE)
AWM ANTETAOEEEXE =, 5ElILZ O ihiER L %
B HHFECONTHERT D,
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3-4-6

3-4-6 HiEBHTEZRAWVEENEBEBRETILOD
EEFECET S5t

Mumerical analysis on the sound transmission
via the reconstructed ossicular model

I O 15, ik Hal (WHEREHX),

3-4-T

3-4-7 Cartilage conduction applied on a smartphone
— Measurements of ear-canal sound pressure,
HATS, and acceleration
© Xiuyuan Qin (Chiba Univ.), Sho Otsuka (Chiba Univ.),
BE EK (ETX), TH BF BB 5 (REEEEL) Junghun Noh (Samsung Display), and Seiji Nakagawa (Chiba Univ.)
¢ E/NVBEEEFHE ABEHSELR BENEHERCEOREE
EEZELAEBICHL, mERZEZBRIHELTEEDOEAORE
HERLIMATHS. LHLEHNS, SFEBEHODICIIHEE
HEFENE L CEWVERINEFET 5. F-REOWRTIEREL
E FPEOGEEFEICET HHENS VD, BINEBEFHRICE
STHERESA-PEOEEFEICHET 2HARIT/NESIZL D
HEHHL00, ELERLNT, FHEDOLHOMREEEH
TAMENHD. FEETIE BMEREHFICSVLWTHALLGNS
BENLEOEEREEE~L-
HOERBERREE LT, BRE
FEEERAV-R2LE R
BEOEEHEICEY 52 TR
#1To1=.
SEREFEFAV IR EEE
REBITEITS&ICk-T, i
2P EOEEREERS, B
FEOMRBREDLLEIZKY,

# Cartilage conduction (CC) has been proposed and applied to various
applications. Recently applications of CC on mobile phone have been
developed.

#In this study, ear-canal sound pressures (ECSPs) and acceleration
produced at the pinna in CC transmission were measured with different
conditions by using a smartphone panel.

# 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
to estimate the frequency characteristics of CC and AC.

4 A comparison between ECSP and HATS showed the difference
between CC and AC, and the influence of vibration at the pinna on CC.

REETILORSEERIELT-. Fig.1:3D FEM models of a human -
intact middle ear. I
Fig. 1. The results of ECSP and HATS measurements in four conditions. CF: Contacted, fullv-covered condition; t I
Contacied, partly-covened condition; LIF: U 1, fually d condition; UP: L i, parthy
3-10-1 3-10-2
-10- 7= V= 3-10-2 .
3-10-1 EARAH AR ERA T

BEEOREMEREFESTICRHTOER

Experiments of long distance sound propagation and sound collection
using huge megaphone.
OE#f B (THRRX), M& B2 (BTLTYIRFT),
R MFE PENCIE), LB 8 CRH &R

The relation between acoustics and Speech-Language-Hearing-Therapist

OMAREF (IREEX) - HARESL QLX) - FAET(EEX) - ABKREF
(L2X) -#HAFH(FREIKX) - ARER LR X) - RE— (BT K

& ZEIEDIUNE Y FTSEEER T ORI T e EELE
24HEE) OEELNMETH S, RO SNIIZEERIN TR Z&L
DEIUERLERADDIIEBEELHI L EEEENDETH

NARTHD

{ BANTOLTER A TN,
* L, ()] & 3 L THt g
W%;_;ngﬁg%ﬁ;gggg;ﬁg o, N SARETI:, BROBMEOEERNL L TESRAN S8 B

e lad bl BWEET, BREEDE S BAMEFATNEON, SHEDES

* ﬁ*ﬁlﬁ‘éﬂ)'l’l::t? HENBRTE LTNAIRIETHENET
=% () —ﬁl‘—ﬂzt?.n-'rt LTIE—BHTHZ2ELDD,
‘E#-‘r—@ﬁﬁ'@li R—2OANBEEEFTCLCBIZT ST

avERBIENIFTED

[STREMIDVTEREHLEL, SEFELTLSLENSIERE

* RBETE, 20205128248
mEsar, BEILEH RHRABEDBBHRDT 27— MERD =D RBEET 1=,
(DA XEHENS /| D FORBEIZOVTHRET 2.
P & L Ly S * SEERLOIOOEEY  BWOEFEHBLT HIH>T, 56
EEEY AREL LTiThhi %, LUFOC EEEX ST ENBETHS,
" iﬁ;ﬁg?{;;zw“ - Fig. 1 huge megaphone (1) —HEEETIEAL, BERICEIT 2HPRIB 225012 ELT
ANRYYIR—" i RS THE T LEBHTHIL
LELEEREE 50 s @) THRTIE, BRI, —BOHT, BEIHT, BEEH
gnfictlmess 1, e TN ot EEHRI O, R L TORBRUAMTHRTLVELS, &
Ehi- O ) SHRORRBERGR LD, AAC DIFRAEE, EALHBISH
* HEL S 2y B o= “ L TSR SRAIRGHIE RN L, MEETIF T T,
F } i ﬁ?ﬁ\ EE??E ot e S0 ais:a-;fe' - & RREIT, HPHES 20K03074 & 18K02988 DR THS.,

,ﬁ B 5EBISEFTOFE Fig. 2 Theoretical value of the distance
FEHRHETHS. which speech can be transmitted using the
huge megaphene. (9048 at the mouth)
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3-10-3

03 mwpmsesroongs
Acoustics for learning the Hearing tests
OMARFIRREX) -EAESE (LX) - FARIT(EEX) - ABREF
(FEEX) - #HAFRH(FRIR) - ARER(LEX) - TEF— (FUREHTR)

& SEERTERROETIE THATERCERDERE, T0’IC
FIHRAEFRIE L FEHEUDLTLD,

S Thp X, BIRTEALY L, MEOMREEZAGHLEETHL
[2&-T, FEOBMMNIT-EYL, JYBBINFEELLEZOND,

¢ BEHLIEBEO—DIIREERELNHLH, FERTIL EBOREE
BEREETHER L BESHAN AL ORI OVTOFHREEL L
TERFHLESIEREFLOHTHRET 5.

S TEEHEBIC, BEREONEICTONTIE, HEVHMSHATLELY,
Fz, BEFTEEREEFETHLIFETERETHS.

¢ TR, 5% BEMERLED DUENY) Z2FTiEHOThE
KT EHDLETHS.

SFE(CESTEFLEES - BRUEZTHLN 20 MEHY)
1%, FEDBEMEED,

S AHRRTIE, SHEERLTERET, 8% BRMEREZ2NIH-
Y, FMREE THAEHBRERE LOOUNY ZEZ -,

S 5EE COBEREL LI sEOEERELEMIEROTERE - B
RLIEFOHE, SEERIHAISHT 77— FETL, BRER
HEEZSOOFER - BRNEROBRET IR H28HEY #B1EL
7=l

& AFERIL, BEHIES 20K03074 - 18K02988 MRRTH A,

3-10-5

3-10-5 FICETHRPEUTIL—REEDHRE
—REEZRNREL-FiHIRE—

Developing a questionnaire to investigate scientific literacy about the sound -
preliminary survey of university students—

OMEINE (FHE, BESH(AUEX)
SHPTFSI— (SL) &iE?
> HEE LI EGRIERE
> HEEFCBWTENEERT HEED
¢ ST 5 SL 2~ A-HDEB SRR Z21E/ LT
<4 ERPEETlmODE R >
P A—T 1 ABHBOTEOEN (TR
> EEEEEENT A-0ITRIZT Y FOA—Ry FERLTLVA
> AVRUTEOEEFRE L3R ABFRICELHVKSISER
LT3
<EBEEZHHEM>
» BELAEE SELFoEMRLTLSARIZOMEHS
> B EFEMIEN RS A RN RS
> HREIESHIC, Y LYOBMEC ok 3ITMCZ 5
olE, EORENELTINETHD
» D5y BEEMMETHRES 71 UL HAAES LM
A (1EM 3 [
@ RFE QFELLE), KERE 16 B oEEES-
> BEEFEICBULTEICEE L TL S AL ERLLELV=
> BT IS T L - TEMENKE{ BTV
> BT 25 E TELLY LT 2EELRohi-

3-10-4

3-10-4 BGM A PR B RZFICRETHR
-PEEOBRIGREEHICL T
Effects of background music on the school educational environment
-Taking the example of a field study at a junior high school-

O/MRIES (REHFERE)

FB(D?J) UJEE-*%%'@‘%)T_&‘)O) BUgHE E‘iﬂ‘t'é‘ Do

SEBRIZHAH T hFEdRc, MEEGL) & IERHYI 02F
HT. BROEREOMEEEREE=E L=,

& ZEERILISID 12 OBSREFT USEN OE(C £ DRI TR TS5 LERE
L. 0~45BIEEOEETHELS .

@8O ZHAY 5 & T, DB EBES Y, BEFEHOEE
{EEFEND Z LA h o1,

Fig Profile diagram with 2 conditions

3-10-6

3-10-6 &2 & %5 EMS(Examination Monitoring System)
FRFEDH A
An attempt to develop EMS (Examination Monitoring System) by sound.

O L ERE BhE s | TRR), RE)IFE2(E LX)

FESOanF @0 74 YEETRLEABEL L I3EO—N
HBTHE WERORBLULIC, hr=vd, EEETOZEHD
B2 ESBREHIERPTMELL->TEY, TOTERLEREE LT,
e LHRER Y AT LOBMK - BAHNRAON TS, ZhIcH
WAETIE, web h A ZFEOBERICL DERY—ILOERIEIFED
T4 —DRETHY, LIELIEAREOCRETLHS LOHE
WOBFELTWD, T340 =R, 2y b7 —2 OFEICER
T, BEfR(HRE) 2 ERE T ICHBRERSTELRVLL 2 ITHET
~, Bl 3EBER8 A TELLWD 7R VY —F I RFa L
LT, &lzk % EMS(Examination Monitoring System: Medusa) ®
R L T OERBREHL

e
| omera [z A
FREO NEEE:El) P

PATL

Figure: Application overview
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3-10-7

3-10-7 ZOFEFA~NILY?
-ARFBRICHIT BT 7 A AEEBEI R D H -
What is this sound in Hz?
- An attempt to create teaching materials for online class in CoronaV/-

OLHERE, BhiE(sITHA)

AOHBICE LW TSENENBEEN RSN BETH - THN
470y FREAoEENROONS, £2T 3lEHREFF1
BEHMORRLEENLLT, JFOBRIIETIweb 77US
—arERELI-OTENT 3.

________

Fig.1 What is this sound in Hz? Fig.2 Which sound is this frequency?

= A T - b A
L T Y
el Dl Safasar s
= R T b A G = - B
! v — wEAT -
— e
) FrrgTRMRE ¥3 0 ¥ THARE
. T——F
-

Fig.3 What hertz sound do you hate? Fig.4 What is this range in Hz?

3-10-9

3-10-8

3-10-9 BEEICEADLLTEFD
FUSAAREDT=DIC
For online courses on speech-related acoustics
OFiFEiT(EEX-ETI)

¢, BFEHGEEA T4 v ETHEMA RS h-Y, SiEhElE
ENALE, HHEICHTS ICTFRATEE-STETLV:

42020 FITHEWTIFFRaOFI0)LR (COVID-19) BEERIZHLY,
ZL{DFEENF T4 VTHRIEShAS L ERY, EHEICETH
T4 AR TILE L T2

¢ FEZITBEHARFLIN TS, Bl BbIERGELT LS50
STULMICRESNEE, BABIRAiThh

$

@+ 254 LR TH S Acoustic-Phonetics Demonstrations (APD) A%
RESH. F40 YouTube F+ >4 /LOBELER S =

@ FIIZ, ELBEEESDI LT YARA EBNENT-

@S VTCITETREUCT A1, SMELNEELFEMTESZ &

e !

Fig. 1: Simple vocal-tract model with sound source.

ToSA BB T2 L—2EH DER
=451
A Case Study of Simulator Teaching Materials for Online Education
OEM FHE(FELX-1HHESE)

S EETIZOHESHTIE, FaIHBRRERS MBS

SEEFH L, /AT A2 OEHEICENEH L THERRIE - A LT S
LEaL—AEHERDE LI TILF AT« TEMEREL, #8
ISFIRT 5l EIcd > THBENRESOHTES-

€ IOHBETOMGE LT, KETIEA V51 VBREEEE 5415
HULMKRICHRY, 2L 0BENT LTI FTEREShT-

® AL, BMEAT A 7IZL HFETIL AEADE RLEB LTS
BEORIGESBOLLDT, #4aly HEEETE L-REBMOHESE
ISl YA Bl &0, FEEOERELXHIT H-OIZFEED
BEMOSELEBT, 2EIBMICEDOhD I L ELRYTE
DEMRLEA o=

& COREERERT 10, FEEFTA LS4 4% ERIZDZaL—4
B ERVV-MZRERBER Y AU DERREEE L=

K TIE, COIEICERL-EHOBEL FEEORCHRET
HIEEBMELTS.

3-10-10

3-10-10  (Af¥s#%) EE Online Z;FMAL 1=
') E— MEERERS AL DER Y #EH

The trial for remote technical listening training
OfEH— ABERK(BABTEILO=TYLY)

S BERE RO R L LT IEEIIE) A% LAL., anHEicsin
T, AMDBEFE-STEZEL [VZRIE) REINR (X IExEEHT
51 EWSERN SEERERRDERAERIC LTS,

& B S (TR e L =4 > 5 4 o4 —ERAHE Online DB
IZH#Eb->TULVAA, a0 BIzH 1T AIIEEmOE# S IcEE L=,

¢ 20 HBICEITHAEEEERMORY 4 & LT, HE Online &
ALt UE— MBI DL THEMOAE TR EITo 1=

& TR OBREHERIZTOVT, SIATHESRIZE11 5 TILR A LE
BimAlck 5% BLUHSRIIIHARTOF T2 FARTO
BRI ERNT 5,

S HET) E— MNERFEOREIC OV THLHETHET 4.

RRIZ3TF

Fig.1: Shiji Online System Fig.2:Remote Training System
Configuration Configuration
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3-10-11 3-10-12
3-10-11 (EFERERRRICBTS 3-10-12 AU SA 8RBV AT LDBEEETDEE
MATLAB ZERALI-EEHE Ea il
Education in acoustics using MATLAB for distance leaming Objective measurement on the audio quality of the video
OFHAFRAFHE (MathWorks Japan) conference system

SHEEL Y., MATLAB® T EEHBEICHLT, ERItEOTILITY XL
OERE, $ERRHT, 2aL—a B ETERESNTERN, &
ISEETIE, N—F2z 7 EDEER, 750 FV)a—3 455
EIETLVS,

¢ AEETIE, D0 HBTHLMNI o EFBREICH T HEEREICRL .
B R TR CER A TH L SEERE XTIz F
LS LEEEYR— 3957 FIRE. BETOSESER, 1>
RS0 T« TIHEZDEHFEE. MATLAB %EFT 5 & Tl
HEEY A E, REBHIERZ TN T .

Datadnulyse, Comonunt vomel s et = | +
F<0-rua
BOF—STHLTERL D LSRN WU AS LS SR BERET
“. ‘I:h‘. BRI D w:u... BELEEmF— T

Filteremata = Filter (b0, ileemata);

BEEER. 240 F0YS AORER D+ 47 BEREDOLE)
WRSTEDEEOTOR, JUPNETR. D ASUERRTNRETRLT L
T MBEAAT FAORTRMETESEFTRE,

Fig: Example of interactive textbook using Live Editor

3-11-1

3111 FERICE T2 HEFOREENEFICE
A58
Effects of environmental sounds such as cheers in baseball on players
OEBFIE. LHAFE =FME, KB —HRF, BTk
ABENFK ABBBE AFBERE (@R)IITHX)

S FEOF A NAFATORET, BAGAR—Y TRREREHIR
fEEhiz, LL, BEEOLELEETIEEFA—avELFohi
WEWSERFLFET 5. £ TAMR T, EESORBEOHR
h 1252 2oLy LTS,

& MR IHKZOKAIT A2 OF LICBESORIES #RESELE
EARBHEHEL ., EXIERIONEHA TEEOREELRT S
FERET o1z COFEAR ZAV-HSEFICED L SUFELH
A T r— FERWIDEEHEIC L YRR LT,

S FHETALV-EEAR Tk, RZTTPLISREShZ 11 BORE
—h—%&E>T IEhHE), HEF). 8E (BR)). 85 (@a
BALIEMN T ) D4 TBEDRNEERET HENTED,

¢ 58 AR ZAVEREIZBMUIZEFADT Lr— MERM D, T
BB ofESHEFA—La L EBHD ENTE HEICEHPL
BT EVSERAYE SN,

& —AT. SEMEEL-EE AR ORISR LTI, TERSEAEL,
M24 2L J15EMENHD] WV ZEABLMNEY., BRAR
AT 35/5 s tﬁ*‘*llﬂﬁ L=

OFEH B (ERIFHRA

202044 B L Covid-19 B RBAILDT=8h, < KEFETBWT
EF A AT LVCS) FRZ U TS A b F T A L0
shEh, EEREREETL, TOTEE VS BB TIThE o220
Bamidnd, AL, A0 VCS (Zoom, Webex Meetings, Microsoft
Teams) |Z351F 5, HHE LUFROEASORMMNEA L, EEHEL D
BtR%, PESQ 355U PEAQ Z W VTIIE LI RA T2,

Bdik, PESQUTU-T P.862.2) 12k W HlE Lz, HFEHOEEED
MOS-LQO (LT A 2 T T D, PESQ L MC e Fodi Ly va—
T o7 FRRE LT, VS MOGMEHENI TE A s, 4F
REIL W FEIELT 28005 Z LD,

TEmasPe

MOS-LQO

3}

LT S 4

2

eams Music Music NRlw NRhigh NRlow NR high
mode off mode on Original sound off  Original sound on
ebex Zoom

Conditions
ITU-T P. 50 {Ha5Es LUOHAGE 32 36657 7 1 L0 MOS-1.Q0
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3112 s omEiEHAmcET 2 ZRORTZ0 2

-AEROBERMICL 25EE - BHEOTC L HERHS
Basic consideration on auditory information in ball games

A feeling of presence by a player or spectator depending on whether they are spectators

WA, WA, BIRAGEIIIHA), SMMCUERE, hHHRRIS(IETX),
HOFE MERF, WEWPE, Bhil, EEFRGERIIIHA)

2020 S3RFE, COMID-19 OO TIcfEL, T LA RF—vAsE il sz & ff
TELGVEENIZE AL THAFIAN, FRAF—yolETIHERESTiT s L
A TVS, ZALD, 6 AOTOEIGIREERY EIF570, 388y 7 b oh—o R

o 571z [Pepper] & [Spot] ATHEICERIFDIH:

ZIT, AR TOPSELIPFOREOERTENROE 2 A I IO L 0INR
&, 1EHICIEOREIC L ARG LIE ARG TOBIC L EEREOR ERO A
1T B, IERENRE LIMREESICET 5 Web 72— MR T 1
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3-11-3 ~ 3-11-6

3-11-3

3-11-3 AX—MIS2AERALVE
BEBOEORBEARIL
Stadium Sound Recognition
and Visualization Using Smart Glass

fVHIESE, ANFIERE BEES, AMIES, BAREE @EXE)
& BEHIEH LV EORR— Vil AR T H1-th, TR THREISOEERELR

T— S ALTARRIET 5 AT LEREL -, Ff=. CatBoost ZFL V-3

HIBOBOTHTFETIREL .

h=BEd— —ISHEL. REIE ORI
ET2. TORZERIIGLTAY—h

ISR L TEHMEET S, :
Fig.1:Flow of the sound
& RESOTIRERIRBEE UES 5 visualization system

#-8. SVM. XGBoost. LightGBM.
CatBoost M 4 DOEEFEFEI LT
HESERET o1

&SRR Ry FR—LERREL, TY
—. RS, R v RILODE, TOk

Fig.2: Example of the
D4 AR FEEEENRE LTHEEREIT o=, sound visualization system

FERERM D, FEA 081, FEEFINS4.0ms T CatBoost HHERLENT
LaEnSHERMiEoh =,
Table.1:Result of the experiment

[ SVM XGBoost LightGBM CatBoost
| Filll 0.75 0.76 0.76 0.81
| IR (ms) 203 226 245 40

3-11-5

3-11-4

AR—YVEEAQGARIZEL-7oY T
IWEHZERN-REFEORSAEE —
BEEICHITHIRIGAIE—

An in-situ measurement method using ensemble averaging technigue for
sound absorption of materials installed in athletic fields
- Applications of the EA method to materials in realistic gymnasiums -

OX#E . BHEALR AMRBF. 5T72ITF—IL L IIRASK)

&7 YIS ERIRT AREHIEAELE 2 EFOENFER
THEATAISER LI-BE A4S L A R— V0 EICET 5115
BIEFEORE CIREEEA L=

& FIERS% Fig1 ITRT,

€ Gym-0U =BT 5FREL > E—F LR EHEROGTEHERIIE
EEIIRBITHEL L L=,

¢ 2 EFROERDAEREOREE - S LOMEHFED oh i RED
BEHEELI-LOLERELTLS,

Fig.1: An EA method measurement conducted in-situ at the main arena
of Gym-0U.

3-11-4  EEBHINLAHEHHOFTEDOHE
—-OpenPose Z{FAL-BSNTOO+—F>
5 DEMERRHT D ERA—

Effect of music during exercise from image analysis
- An attempt to analyze the behavior of outdoor walking using OpenPose —,

YEHNE, FEFE ASIES ASEEE FEFE®EZ)IIHD

SHERTIL OpenPose L W\SEBHEFZERAVTCENTORLY K
SIVEER LIBTRMEDRMT £ 5 C & T, BEES R 1T TR
A RIFTHRER -, TORR AR BSOS THE

DiELVEU OpenPose DB EREET 5 ENTET,

SHAOHETIE F Ly F 2 ILOSTHEDERN Tho == EER
MOMBEOBBES DA TAS 71— 41— FIZ& 585474
EXSEOBHENS L VERZHLVT OpenPose 12k HESHETED
BEINELLZLNTFRIENG,

@ AHETHE, AZEOBIRELZLEERE-HS\TETEENOMNE
# OpenPose |2k YT 2 2 ENTE LM EBRLMN T S1=6IC,
BHOY+—% T E#EERB T ORR E L TR,

&2 HEEOETRIEIET, 2 DA O/ — LTI, BEST
MEEH5 FEOFHATRHEE OpenPose Z& YEHERT 1T 1=

S EEOA PO/ —LBEDERIZLY 1 Hhi-YUOSITEENE A
LT EHHERTE,

3-11-6

3-11-6 OpenPose = & 5 EFERDENVERRAT & SEAE
iy

OpenPose-based motion analysis and acoustical evaluation of baseball
batt
KRB, ARSI, &%ﬁ%%:% (RENTHK) . SHEK (&
FFHEARER (BRITK), %Elﬁﬁ.x)ﬂil#ﬁﬁ, L EFFE (#E)TH

& RSBV TRFOBNTECIREOHE LIS, ITERECRERE R
£9 5, TOWLEBIHADOTERETEIC L > TABIHERME &
INTUD, FHETIL, TEAIZE 58V HATREOTESEIC
DVVTHRTEITS . FORBRETTICE S IMEOBRMED. FROBE
HAECIERICET HREICEEFIAT 52 LATRENMRET A
EEBEME LT,

& EERTELNN T2 8—T MR E1T o 1=, 8 DOFULEREL
DERDHEED LAILEIZB T ATERAR. FTEROEE. T A0,
SRS TOHETOMERICDOLT, SO TRDT -,

& EHEARATIE OpenPose ZFIFA L. 25 S0 Key Points @b o & EED
{HHED 2 REBRVEEROEE ERD, /v 2 —OEOEOES &
LTz, HZMoA 239 FETOBOIEEDRMZELES S 21EL.,
INYT A T OFIZDVNTERRE L=,

* OpenPose EFIB LIz Ny T« IR O ST % 554 IEEETR

Mﬁmtﬂﬁﬁﬁ Hﬁd)?!ﬁ ?T%J'J' fEE
R TOFHEIZBET DL VA U HATREMA 5D O AR TE =,
S +ALGT—ENENEFEVEVEH, SRET-20IEE
TORENDD.
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3-11-7 3-11-8

3-11-7  ERBITHoAHLEEHFOFTENDHR 3-11-8 (HBFER)
“TURDEWNSITIXLIZEZ 5E- Kikirtk&E
Effect of ic duri ise from i i U wd « 551 s
“The effct of cflorent oo on walking thyim- GEOR MREUR B 732N e Oy

K HHE, FAFE ABSS, ABEHE BRI THA MEhIHT)
Water sports and sound -Par 2 In suspended situation of Tokyo
@ IA—FUTOTU=Y, B A DY) TR E QR REEEH 851 Olympic/Paralympic games -

5, BHEXLEE) X LB ZIEET HATHEN S, B
ALEFE X LOE EGRFREEL RSN TS,

@ EITHRIZE S EBRTA—ADREEH LT ULV A 1) L8R,
[CBVWTEFREREEITERS A TV, L L, SITREIE
ERTLAS FLy FSLOSHTFIELTEE ) XLOEVDSHITE
TEIZRIFT RS, EDE ST URDEENIRE LEHEEL -5
FTOMNEFZBAS M5 TULVELY,

S EHETILEENRESA TS by FIILEER L=51T8E
IZBWTER ALASTIME 5 X DR FALMN T 51201,
OpenPose [Z& 2EBHERFEZRBLTIANTH =

S ENT AEEDT UIROEWNZ & > THTEE SELAETINA S
LERERTE - SITMECRE L 0T RHHINCL > TEL D
B ENHEETET,

3-11-9

3-11-9  (BHFHER) /\L—R—ILBRIZIZHITS
Ty —Hh T SR BLIERELTOEF
Sound as indispensable information for volleyball setters
O3—a Ewia—SF (BEZFHRERSE)

6 Al AL—R—JLEAER ThaOT-DIFehE | G5 (1288, /1 \L—FR—IL
OERHT, 4 TIC2EASHIBF R LTV -SR0S TRtEE,N A2
— kL=

NL—R—LFREERETH o= v a—ORISL 3 VERBLTHE -
DTHHH, FHFEELEAD. L—LEZE(ERLTUVVELMERTH 1=
LD LRI RBE o2 e A BY. LD, ECT. ED&SIHEp
LTIL—2LTELO b0 e, HEPICIFFREOTATOEN AT
ETLEL. B ESISELTRET A L4684 ko -, EREMAERS
ShICEiEMEL. HELBMERBALZLICKY, BEICEETAILED
il liot, &z, HAUHASISTHEEMEALI-CLICKY, HITKEhs
BTOBOREILEEATHZ LI oT,

—EQF ¥ U TISELIZRORETIE. Bl0d— LSO [F) (3107
L—hlzidhE {EABMICEM & 312hiofz, h—L, Fox—Ishdvbs
¥, AESRERTHIHDIZE, BEOI— LD [F), FThbbF—LA
4 FOIETROBETEIT2EY E85 CENTEDES T2 TNS I EIZED
L=,

AL—F—)UL 3 ITOERATHR-ILERS 12, Hictva—0ORIi 3y
[J5HT 360 FESH oD HARA LR L T L AR—IUSHG L, BEEEkLAE < TIE
B, WBAYESHLTY ZIRSTEET 5126, REMETEELE
TAREEHIOBRE, F—LAA( MRTIEETHD [F) LESZ0O PR H
SEERLI-LVERMEFEL T,

Fo ) TERGEFTOIEEIC ) (EEEGL0ETEEL LTHEIC
HoTW KSIZRS, TL—Iop@h 1) ZRSRICIUELTL BELTO
SbMH—2THb,

AL EERALEREESC, 71 AL FL—= I e0F J0—FIzk
AERAMEEFIZEEELT, [BDELAA] ELVoETIO—FL5i, &
ABNAOTIELELZAHS5H,

Off HH(EBSA7E—ELTH57)
(2020 FHFFEMAFRRSMITHRCALGET)

& A=Y EEER CO2 05 EREZ L ECRIITTADEELR
Lo G LAXREEBRODE SUHE K F o1z GEIFRHET
EHDHIEDLENA A—DERBNENT LE I ENBHTOF
DIEEY THoT=.

& BRI, KOTLDEEITRC X TU=E/ A8 kOB &
EZZHELR GBI LIHREAEN =88 EEZER o5,

® TAILINREDEN L DFFGEFOF+ ) 7 EREES A 7€—E
4% SUP (Stand Up Paddieboard) #£M71) W AK—Y %5HE
T5HHT, [F] [SRBHAEREFELHL, EX T CEFFAICE
2TH, AR—YRICE > TEF-ERAITHELE T & L\AYE
VERBLETLNS,

& SE, HyA) VE YIS L E v hBiEEhE { OREDE.
FLTIL SADYENSIET B85, LAWLIM2020 545 E—
1L TR ELHED, COFEZBITAR—YDEETDLDOHNE
E&h, E2LOADBRF—VICEML, BLT=OHITE CORHO
HEIIANFIOEES, (2020 FEFRBAXTOEFREEN

3-1P-1

3-1P-1  MMITEZXRELIE-BRAE—N
AN C I RTLIZK HENEBOFHE

* Evaluation of room noise by window speaker ANC system for boat noise.
w RN, REERCEHIR)

® HHEATIL/NESNRAHEAN 5 FBIThTE HATL, IERLALDE
EICEEREL DL LTV

o FHIRO BT BRHZMALV-ERHE OO0 ILFETES
B R T LOWETHS. ARETIE BRE—HERAV-E—F
EHEOHEHROERNEREOEEMELED:EN L BT ERE
BETS.

o SEAFEIEHOENLHEREROATEHDE, BEERORE
WERTIHEIE—ET 5 Z EhHonbd. COREL HIRE LIRS
TILFANC YR TLTENERMOEEEERSEHZ LAFRETSH
LT Ehh otz

Sound 10,

o
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Fig. 1. Map of sound pressure level and reduction level by 120 Hz
(Vibration pickup’s position:(X),(X'), Actuator’s position:(Y),(Z),
(a): Sound pressure level map,
(b): Reduction level map (S0 mm), (c): Reduction level map (300 mm))
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3-1P-2 ~ 3-1P-5

3-1P-2

3-1P-2 {Eiu@EiB T 1)L R & HREBNIE SKIRER
S 2T LDOFHIEREE

Confirmation on effectiveness of active sinusoidal noise control system using
low pass filters

OBFHEEQF D8, AMZSEABIEX), EREL(FEIXR

FRETIE EHIEBEROREREZESEA 7 1 L3 TT D EESHE
ORISR ERET 5. COHETIIRFEEZE L SRIEGLE
SRRGLE L OFZENM L EEEE T 4 L2 DHEHZEE> TRIEL
FHADFREA TS, FOTTEIC Fitered-x LMS SEAMER S LA
EMD, ATy THA XOETEIC 2 RBEOHFHEORETF R & FEES
DAD—LEEET HHEIFGLN. Figt (ZREIZE > TERBESNIZE
FEOREREERLTWAS. {BL, COERTEIESR L TWSEEEESE
HEEEN. 00 1 BRICHRHTERESh TG, CORBIZENT
BIEIEREN 50 dB IEREMT NS Z ehD, HEEL THIEBERDER
[FHEINT, HEREICLIEBHENAEINHCASETTHS.

Amplitude

araelapapa g baapa gl

40000
Sample Time Index

Fig.1: Sinusoidal wave reduced by proposed method (SN20dB)

3-1P-4

3-1P-4 H—bL RELMHEZELI=R/N\—RE
[TEO(ERFEESOHERE

Moise reduction of music signal based on sparseness remaining kurtosis
unchanged

HPEHER, ARBEHNFZEHEIR
EESHOMR TIFGREBWNEFHED I 2 —ChIL/ A RDOFE
BEFEERMI=ETED— P ROTRIZE YERET 5%
HYRESN TV,

S EKHETIE, Ta—ThIL/ A ADFEEERT -0 HEESD
AN—RAMEIZETL /A ABREEFDVEH T, h—FROZEE
T A ERMEREBINT 5 2 £ ZIREL, FOMBREIET o=

SREEFBMNTHET, ART bOTSLICEBVWTIa—YAhL
/A DR E A BERN B A RS-

Fig.1:(a)Spectrogram of input signal, (b)Spectrogram of
processed signal w/o kurtosis term, (c)Spectrogram of
processed signal w/ kurtosis term

3-1P-3

31P-3 /AT —ZARY FMILERLV=GANIZ&L S
KL—HT Ao aRoD=-HDEFR

Speech enhancement based on power spectrum with generative adversarial
networks for optical laser microphone

#rCAI Chengkai( LA EEARD), HBHA, FMEUE, IUTHF—(IHER)
FL—H2o0FRUE, L—YRAESREEOMIEICESL, &
ICkYRELRBEHAT AL TEESETAVATLTHS. L
— RO EEEE O OERIEEN TRETHY, <10k
FAEO#EITERTHS. LHL, BERTMAORRRUIREFE -k
Y, HEODRACEERSOENREL, BENSILTD. L FE
SEICH SRR EESRTENRESN TS, ThoDFET
SIBENEAEEUHL—F 270 OIS CEEEAL -
IS HAEETTEELBoNGL. FETIE, KL—Fe1o0R00f=8H
DOEFEHERFEERETBFig). T, BUEED/\D—2ARINLE
ARIVEESERUE 1, 2 74U MERIC R YIMEL, D% GAN
FRAWVTERREERAENT 5. SRETIEBROEE Fe 2 &Y, 17
EEoEHMENREhZ i "li ! , I: “"""‘"""—""‘" i

Fregcncy [iHs]
I ———

Fig. 1 Block dixgram of the proposed method

Fooquancy [W1la]

: i i g ik .
SR | B LR 44 : AL I
b Sl E § % LT [V
ARGl Rl
i { {8 i

LI = A e '}ﬁ 5

Results of conventional method Results of proposed method

Fig. 2 Enhanced specch with each method.

3-1P-5

3-1P-5 Jr—FrIVBAESER:
Za—FLRVRI =Y DiERFFEESIE

Sharpening directivity of neural network beamformers
using virtual observation signals

Y& EIL (LSS, KETAEATIK), BER— (ELEE)

€ =13ty FI—H E—LT4+—TTlL B EDERREE
BOESITBLVTASIRRAFHEER L ZeABEL LN

®E-, MY ORVOEDBFDEEAN/ — FEIZHT=B1D, *v
b= DREMEFETI=OIZIZZ L DT A I OR U ANEL 1S,

S FHTIE A ORUT LAk ARAES EEHIMIZ S TTHEL
f= 7 —F o MBAESEBA L2 —3 L1y FO—P E—L
TH—VERETS.

S EEBT(E T —F I URIESOBABHORENRLS4EYD
B2ET—2%EABEL (Fig1, Table 1), {EEREHEHEIZHUVTIRRE
HEOXIB L FESULEREEL = (Fig.2).

i Table 1: Arrangement of virtual signals.
(@) L) L] (c) | ()
(b} L EeRey ] None | 2
© o L] L] '|, ::;
[CiReRojol Nefol Refolel [0 ]
- real o vitual = (E]

Fig.1: Arrangement of virtual microphone.

— fa) (b) - e} (d)
° _ [T M=

Output level 48]
1 1 | 1
s B B =5
o2 8 8 5
/

- /l

i1

5 s 75 o 1 50 -7_'5": o 55 : o 75
Directson |deg.] Directian [deg.] Direction [deg.|
Fig.2: Directivity of each virtual microphone array.
(left) 700 Hz, (center) 1.5 kHz, (right) 2.7 kHz
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#£3H 3812H (&) (121)

3-1P-6

3-1P-7

3-1P-6  ZERMT 4L AHNEMBIERE LT
AW -EROBE AR
—a—JI)LEFEEH
Robust Neural Speech Enhancement against Sound Source Movement
using Spatial Filtering Output as Auxiliary Information
L BEEHTE(EX), BEX, RR—SCPER), MHER, NIERER
SREEFE
> T4 ORVEEORREREERT 5T A% DNN (Fig.1) T
HE
&2 - Wifin
> ¥8 : BWEREA VK7 LA QEEBICEE L1-7—4.
> iFifi - BMEREEER (Matched), EE@EHN ST 5 LI{iiE
(Mismatched) (ZEZE L1-& EDOMIAEEZIHE L. IRREOTHE
By Hnpit ZHE
& SRR - f5R
> BEDANYG MG T RS0 a vIcL @R 2 L2 &L
B HFEETER.
> IEEEOEREBRI T HrBiE C(IeEORD H 5.

Mask

FC, BN, sigmoid

Table 1. SNR for microphone observation,
SS-based fan-like BF, and proposed
DNN-based BF under matched and

mismatched conditions.

FC, BN,ReLU

SNR [dB]

[ FC, BN, RelU |:<2 [ FC, BN.RalU |>=2

Matched | Mismatched

] = [t = xi)
[i=se-s5] Obsenvation| 00751 | 0.168
¥, gir) 10y

Fig1. Network architecture for estimating | Fan-ike BF | 102 7.59

mask that enhances fan-shaped region. FC
and BN represent fuly-connected layerand | FToP- 15 6.9

batch normalization, respectively.

3-1P-8

REBRAE—hZERWN-ESEREEFRTD
REIFF DR

Study on the vibrational stimulation lead to an illusion of motion by using a
vibration speaker

OF:ZMmi, A%

@ EVFERIEENR LT < BUORIRIEAE LIZ < L ARIOMERISH
B ONT, BEREEEERTEDLEMSBHEh TS, 70
EER A FET SIRTRRO YIRS &R R ORISR
EESNTLVEL =, EEEREAYWEERICE >TEDL SITEILT
HOMEL. EMER AR T SRR IR AR L.

SFig 1 DESIZOF Y (BB T75H) % 7—1) THEERL. &
HZE->TIATYER (SRER &b EAUBSR (RIRED #3Ext
A= 9 5 2 & THARRYE Y DIRIEEEENKELES (S8
) NELVERS (CEERED) OTFET HEMBEREIRENFINE L1z,

& ME &Ik HEFEHHEREREE LT, BN Y OIREEEE
BN E>TEMEEELNED LS 2T T 2ONREE L=,

3 4

Y
L |- ' 1
L} L} 1 1
1 Al 1 L}
1 / \ P r/ 3/ /
1 L} ' 1 L}
0 L L [ \ 4 : ;
1 1 ! . 1
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Amplitude
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(a)jn=1(AB =1.0) (byn=3(AB=3.0) (chm= 100 (A/B = 100.0)

Fig.1 The vibration waveform changes caused by the degree n

B-1P-T 7 y5 4 7> oo 7ic k0 OB ARNEBERE
& FHETAROBURIE BT S AR

Experimental study on the relationship between in-vivo acoustic propagation
characteristics obtained by active acoustic sensing and finger shape

OFKRT, AT (WFEH K- 2BI)
& HESOHEERED—IZ, 7T 4 TR R R
HOCERT DD, ZOFETHE, FeRREOREEIEE LY =X —2
~L7 FERESDYEF L, N ASREEOMERE: LTAVWS Z LT &
IMEEAT . ARFRTIL, TR L2 AL L,
HilZ THEAY & ESD ORIFRE oW T IR A T T2

¢  FHOBRFRUORELISEEAO b7 AT a—h— LR EROET
VTR, ERARE T — 7 T 1), 3 kHz~6 kHz O#FET v —7
{FEAEN L= V/—, Fad, A"—0=fEOFRE T, LG

AR LT, Swept-Sine {4 FV vUIHESROA Ly VL AIRE A, Fig 112
AT L 72 ESD A7

ESD of three hand shapes

ESD[dB]
| |

2000 3000 aca 5000 6000 7900
frequency[Hz]

Fig. 1 ESD of Three hand shapes

3-1P-9

3-1P-9 MESHTL7ILIA4 20k 0
IRALIC & 2B E L ENR DR

Study of articulation and impression according to mixing ratio of
anti-noise dual microphone

LR, ABHEA. AxtAstEth, HAREH. BRFRE (RRIX)

ST A Y ORI EBETA Y Ok ERASHEZHESET 2
FLRAORERANTHRE LI-EROARLEEZERLI-LE
DBRREREE S & UBELV-BFDENRIZDLNVTHE L=,

SERHBIEENS VAEZERT AL TRESTETEDICT S, BEE
FHOICT HEED 1 HEDESL TOESHIARERERET o1,

S EEE T CIIBEHEOLENARENEEERNTNRLL S0 EE
ZH=h EE T CILRESHIC L 2828 FTFTEh o1z,

¢ EEHARERBOBIMEN S ISk >TREMEAESITHL
t=] LOBELH o 1-f-th, BALEFBLLEBIIO>L\VTHE=F
VaHiiEE AT ERA S EE ORI DLNTEET L=

¢ EEE T CESHEOEENELALHT MBI Z >z, —H 0
dB MEEE LANJUA FHE) TIFBEEORSH S VAR o =AY
70 dB MEES LNV TILESHIZ & SENEA~OFEEIFIF S, o 1=,

¢ ESLCLOEERLNROERIZENH D Z LhvhhoT=,

100

AC -6 -45 -3 -15 0 15 3 45 6 BC
re [dB]

. +deR —Q—OUHB
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3-1P-10 ~ 3-1P-13

3-1P-10

P10 EBTHANETD
BNV RERH RS E

Performance improvement of short pulse abnomal sound recognition in
operating sound identification

OfFfEsSE SaRTF (7145,
FlHIE (Grap X/ REWD, s (ILanARR)

¢ ETENGOMERSCIHELE LBVESREREOETHEEATS
VOERHREENBEL TS, £2T5E BMENSRESHRER
BHED—BY &S5 ULARBOERENEIERET 5.

& EEBSRAIC/ NS D EHH S - OB RHPHEETT > - BRNEERRDEE
EITH L BREMERIC L Uit o = ULABA EEERIER XY OS5
LERNTHIET 5.Fig. 1

¢ THHUROBETIRENSRFRES LBV LABNLLH0,
BEESOBHEL 100%E LEFDELEEEEREREFLHBLTLE
S BIRHEETIF 20BN DS,

@ RERIC &Y BRHEFEISED 72.8%M 5 2.8% & KiBICIETE
LI LERATE -

Giroup delay

1]
Tiene [s]

Fig. 1 Group delay with gaussian filter

3-1P-12

3-1P-12 BESRAXERICE TS
F—T—FERSTIRIDHR
Effect of keyword estimation sub-task for audio captioning
OMARE KBME, PIREE ACRKE REE REFHX NTT)
& SERA AT, 5RO -EEESH L TDHANELENT S
ELEBOYVORAE—HIGEARD THA.
P CNETICRAFRRFBEETRRE BRI SEE L1
VAT LERSE (DCASE 2020 Challenge [280LVT 1 {145#4%)
> BB HEERERIC &k o T, TRlRE HAIRSHRTH D
TILF ARV EBITTHRAGN L EHER
SFHRTE, F—7—FHEEY T2 R OFTI& > TEEHBEX
HEROFEDELE LA > FREIZ DL TEELMNIT 5.

(u) Encoder (k) Decoder

From encoder

Audio input

Meta keyword
estimation block

—
ion block ||
St [ Meta emb, |]
- ES

Coneat.
I

BLSTM 2x

L ||t

Attention

Hidden state] (" Cell state | Word prob.

Sentence le

ngth
lock

Fig.1: DNN architecture of our model submitted
to DCASE 2020 Challenge Task6

3-1P-11

3-1P-11 BRI EHEAICH 115
ERRENEZHH
Effect of background noise on similar environmental sound identification
iz EREREA- B B ETE. MTPAE ARSI RS,
IO (REK - B - 55 FIBE0
¢ B0 . MERETICH T A ELRNEORAEER L
> $ELIRETE | SEABEASELIL, AMDBIESTOLLE
& T - HEEICE D CGERIFEORIMEN HEIEFEZEM
> HEIEFE | BREEEIT 7=0ICWF (25112 BREHE
LHEORFIEERET S IWF ZER
> WRIFE | LIRS OV EEEETIUET 22 &h%]
BEAE GMM #3851~ fER
&35 | FELURETE (4 15E) LIRS (4 1EIE)0OR 8 TR
SR | HEITATETREA L0 SRAISELDHEH T L &2
HURNE S REE TEOEACHBOHE LAY RIEAERD
FAREERE

SNR=0[dB],not IWF SNR=0[dB],IWF

pen1 {00190 6.0 5.0 23.0 1.0 00 0.0 pen1GERI18.0 2.0 3.0 40 0.0 0.0 0.0
— pen2 20 3N 20 20 0.0 0.0 00 00 — pen219.0fH 40 0.0 00 00 00 00 W3S
) 7] 3!,;
B senaoo 2020 00 00 00 00 F pen3 10 60 Y100 10 0.0 0.0 00 ]
T pend 00 00 300800 00 00 00 T pend 10 00 20 40§00 00 00 00 N
o w -
O chemry1 160 1.0 1.0 0.0 gl 00 00 00 G chery1 00 00 00 0000 oo 00 M B
- M o
T gan 20 10 00 oo oo [ER] T pan oo 00 00 oo oo BERg o =
o = 3
O 35l 0.0 0.0 0.0 1.0 0.0 600K 00 S cage1 0.0 0.0 0.0 00 10 50 UK 0. -&

pattlel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 WKs bottiel| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 458
Doy, oy %"&i‘:"a %{%{ o, ey %y 0-,,;»%’% «%(%(
True label True label
Fig.1:Discrimination rate by class before noise suppression (left) and
after noise suppression (right)

3-1P-13

3-1P-13 AEFLLREFT ALV
YEE1TENRICRI I S ERERIRES

A study on human action recognition based on
air and body-conducted sounds

Otk R 8 S, M 18 BB 18, BAR SEGELH,
INKRYE BHEEEE)

¢ A\O2FEEESIEIZ & DHBAHANODOIMEER LRI Z LY, BhE
B ETIHEmOR Y FOBAICLSEAME, EEOHEL, B
FIRO#FRG EHVLREOFE L H->T WD,

& FEEEAUREMI SER SR CEAERTREREERES I 51
OIZ, FETRICHE-THREL. BRPEET LN SEHT 258
BICEDUWV-BEA R FOEBHEEEREET S,

& IR RE ORI L DIREINFORSE, B, BALEENLTER
THREER, FEEERORET Y TEHATAILT. BAT
OERRRCHAL T ERONEZE KRBT IR > OIS
EEWET S,

58 REA R FNOIRE . ThOORET D24/ 225 - IBFE
EDATHR MR, BITEEA AL FOREAREL E QTR
EHEEHI R L TR CVERITRN A HER T B,

SFFTI, Ty ST AN, LET—FTLARKOHLETILE
FETELLO5UBRIIMBETILFREL, ThERAVV-EE IR
B R IS S T IREERER RN T 5.
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3-1P-14

3-1P-15

EERMEICRLIFHEERERAL:
REETRAOBRE
A study on anomalous sound detection using timbral attribute
L BHEE, AL (LEERK)
(5] EEERAOEHNTIRTE SEREL EHRRIRRORICE
ROEHINTLNS.
(EREEE] SHMECRESRAETHLY A2 HRlZOBET T
Tk, BEEISOVWTEL T ALENHS.
(B#y] S6IEE L-RESRMEERETHL
(5]
> iR - SREM (Timbral attibute) 12BS9-5164%
> AR . R— kRO E—T Iy
> HEEETE - DCASE2020 task2 (@ Baseline THL oz 44 L
ARG hOTZLEHEEE L2320
((5R] HEONFEREOEASHE THFEEE LI-ER A#AILR
A7 bOTSLEREESE LI-bOELEL 16 g 6 ffE
(37.5%DAFE) THIBEA L L=
(k5R] BREORMEAHER TS
Table 1. Result of classification (id: 0)

Accuracy FNR FPR F-measure
TA |[LME| TA |[LME| TA [LME| TA |[LME
Fan |0.83(0.91/0.51|/0.31(0.03|0.00|0.63|0.81
Pump [0.97]/0.96|0.23|0.30/0.00{0.00|0.86|0.82
Slide rail|0.98|1.00{0.07|0.02 |{0.01{0.00 |0.95|0.99
Valve [1.00/0.89/0.00{1.00/0.00|/0.00/1.00| -

Machine

3-1P-16

BEARY MRED-HDEH O L—L
FIABIRRICE D RETBRHEDRE

A study of impulsive timing detection method
based on multi-frame phase voting for acoustic event detection

©XE BF IRk e (NEC)
& FERMROEVERES A AL MIFB L. 880 L—LAGHBIREIC
O (BRESRHAICOLTRE
L Zne
> BERELTALUSNOIEENE L OEEL(Peak Signal to Noise
Ratio, PSNR)AVINE L MBS THRHEERENET
L 2
> EEBSOMAIERME CESENR T L—LEISHRES 25
» &7 L—LOMBES #0652 L, R—HRISHEd 520
T EEHDHERTHE
L gl
> ERNE LHREEMILT
PSNR A%30, 20, 10 dB D&
REVERLL . SRR LB
> IR LT D
L—LF {BAYFS T 0.14,
®mAT020MmLE
> BERSETHRESIEASE LR
WZHLTEH, BSEIIERE

Detection result

TaARANAETRE Fig.1: Overview of proposed method.

3-1P-15 a9 )—MEDERARZIEZ BRIEL
FATEEICLDFEREICET S8R

Void defect detection by impact sound to support
remote inspection of concrete bridges

wHEHF— SR (ELEE)

& SEREERRICHEVKRICEENTON BRI AERERE R,
SEEm a2 — MOERET B [FE) AL
—EXBHOFRALGZYER EIHTESREOERNEHTT.

* BEEXERET IEAFOEEERLT-6H, EARITHUAE
AWVSERHTERERRE VAT LOER SR TS,

& LHL, COVATLIZAENEEENTREEOHIFEETS> =,
UAV O FORSEIITREN RS HSTEENIRME O5(,
HFE ORI~ & VIRHREDIELN H5H L LS BERH 5.

¢ T THUEE, BELERERO-RESRMCLY, REYEE
BEE LEHEORMIE ZRIOEVRERNTFAEIRET 5.

Spectrogram

:

Frequency [Hz]

Abnarmality

0.0* R - Y
¢ 06 12 18 24 3 36 42 48
Time [s]

Fig.1:Spectrogram of recorded sound and graph of anomaly level

3-1P-17

31P-17 2 BMISAN )OI RE—hEFERLT-
EREMLDRET
—RIEDBESMERME AL T—

Study on sound localization with two parametric loudspeakers
-Using listener's HRTFs -

FIEHEA. ABULSE, ABFEEL, ATEIEE,
HARE, BRFRE(ERIA)

& CNETOBSTERIN T MIT TRABENRTLVS HRTF L
WERAD HRTF 2ANT/ASA R I RE—hEAY KRV
&SRR EEAREE R E{T o =

@ HECIE HRTF 2BMAATFEELY /4 XEERL. AE—AHIZEE
mEMNSRTHEAE60" OAAIZ120cm BELT-,

S EIERAE MIT TRHESITLS HRTF #HERLT=/ AT A R v
9 ZE=HIZ & HEMARADHHEETRT . SRITEANIZ HRTF ©
BEOAFIZEENERL LTz, Ay KRV ERHIZ/NS A R v RE
—NTHEEAD HRTF £HLVAZ & TKEAROEEDEEICEE
EEMEEAIEAAHETHD,

Sound bacalization [deg]
& o

Sound bocalization [deg]

200 L1500 A0 3 M W 18 20 <20 1300 S0 30 300 %0 1500 210
Angle of HRTF [deg] Angle of HRTF [deg]

Sound localization
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3-1P-18 ~ 3-4P-3

3-1P-18

I NEIZBTHER YD

E5FIE RO MERERE
Detection of Angiostenosis using the average of differences between
multiple sensors in shunt murmurs

OEEES, aRE— (KHK)

® MEBTEEENRFX 25Tt (BELBETEER L OMTME
RT Hf=hDitiA) ZEEL, PEORMRRIDETHS,

& DRFRAIE (3HR 2 TH YPRMEICRAE LEVERIFEN R ETH D,

S EBTBOESZH bB oI v MEERWT, BHEERSEEC
BWT, HAMEDNT—AAY MLEFZRY DELED AT—ARYT
IDESOFYERFEE S L TREORR &R =,

¢ T—AHDLLEISERT HBFE~OHIGORERLER S0
1=, EfESARORE - @k 57— 2 HaREHEA -,

& EfEARORTE 0.01 FPOBEE, 0.01 OB & 5T —2HERE

3-1P-18

LI=T—RIc&k ¥, TR0 LOFE L ERTEI L 558

AT~ L SFEOREE THE L=,

S HRZTHFR— FRZ—< L UERL, BK6 BT caHRIE N
20 fEff] (EHT, P 13) OT—2EMAV:,

& BR{IEDIERRE 50%I 3 L, #EMfEDERFEE% LMELT=,
(1)Training stage

Ground Truth 1 —

Training Data_|  Data Feature Machine _ﬂ-/ Trained ™
(single position | Augmentation extraction learning \mode]s /

or multi-positions) F

(2) Classification stage

Test Data Feature Norma!
(single position
or multi positions)

—»l Classification —» o
extraction | Ahnormal

Fig. 1 Classification method

3-4P-2

3-4P-2 REBRRM I DARLEIVES
MEFAETOHNEADTE:
RBIREIZBET 5%

Frequency and effect of vibro-tactile stimuli on the perception of voiced and
voiceless bilabial stop consonants

©/NFEBE, AREHTF, ADIEE(NTT H—EATR ) a—3 R
), AESES), BATSE (NTT 3324 —Sa RIS RBER)
&5, ERARICETHREE L AREEEOREIZOLT, FEHiREE
HL-IREERMIC & Y FREOHIIOHHTFERDEET COHE
AR ET HREARE SN TIVS,

® FHRTIE ERSLUVERRERAHETEEC 1 T—S0EFMBL
L4, ERRBOIREREEEHT HEHLLEVERMORS
WHHZEFIC2RL. RRRICHETLEEROZEET =

* EROHER, EEREOEEOERERM SRR EF 1 —=
TJLTEHRITEESEN S EARE SR,

& Fi- BEEORFEINE IR L ERESR ORI RO E RSO
Bt IRICRREL B o= & EE X o=

& EAOHEEFE~DRBOF 12— T DEERMRETH NS
HOFETHD,

Boa I} J 1 1
0z{ | | i
g i I

Novib 130 Hz 230 Hz Novib 130 Hz 230 Hz
fbal ipal

Mean /bal response

Fig 1. Mean /ba/ response rate for the different vibration frequency conditions, Emor bar indicates 2SE.

3-4P-1

3-4P-1 B ETiRHENS
BEEE T O R CRET B1RE

Articulation of bone-conducted speech detected on the scalp
FEERRE EXXE KE H DIIHEE (FEX)

S THEZEOMAEET T BB/ 0k OERITEM
Thbd —H BEETAVORVICEEABEESERE LIS
ELSEENAHDLN, EREICHEN ST

SHAIE BREENSEGRETEFEERET AN, Y FRBEET
NARFRELED, BRENGEH SN EBEETEO#EF
IZIEFEERAZ L.

SERWELLUVBEHOEIMITRE SN - BzHEEZALVE
BEARERBR AT oz F, [EEFFMELLT BEBEE
BEEERED Speech Transmission Index (STI) DEEFITo7-.

SERWHEFICIZIEHH0M, FEEEEML (Fpz, C2) Ao Ehiz
BIEEEEOBEBREL 60% EEICSEL:.

®—7, BFT/ A AORHEMITHHUERE (Lar) OBABREL, B8
BRESMEILY LETL. FEFEOEEENMETLTLAZE
o, BEERSHEE L TWAEEENTE IS,

100 1

£0 ~08
40 7
0 06
Air Lar Che Mas Fpz Cz Oz Lar Mas Che Fpz Cz Oz
Microphone placement Microphone placement

Fig.1. Percent corrects of the mono-
syllable articulation test

Percent correct [%)]

Fig.2 Values of STI

3-4P-3

3-4P-3

11}

BEEREDNRICEYT HEAMLDHRE

Investigation of speaker individuality for sense of self-perceived own voices
OFBFAAGRILLX), B, 1AL (LA
¢ B HESELECENE BN’ RELONSEOTVSES)
DESCEREVS-MEOEREHALMNTHI L.

& 525 ERIBNELRIELIEE /al, W, I, fel, Iol EFF Ish, i/,
pl, 28 IWEESL, SOELOFE SABLEOEE SR80
BLOERE SROMNK (FROMNKIZETS 10 lEOETF) (22
WCHESE L ACEMEEREELASETEET 52 L &R

SR
> BBICONT, EABLEEELRISOBRER 1 I1TRT
< [, fel, WL THEEFROERBI B EHITEh S
Ehmhot-.
> EROMRIZET ZEFO—D IEL — &Ly [221T, B2
RIREIcx L TEEERNET SHNROFEERERE 2 1ITRY.
& APVIZHBLT, BEEEOANBENERL LG E, of-

gl : M

Fig. 2 Response rales fcr heavy
light in each phoneme.

Fig.1: Responae rates for higher
-pitch voice in each phoneme.
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5638 3H12H (&) (125)

3-4P-4

3-4P-4  {RIBEEIRIGIO HEPEFHE RERIZLD
BE IS4\ —REDRET

Study on speech privacy protection with locally time-reversing
temporal amplitude envelope

IRARE, ESY, MAHE (JAIST)
¢ B0 . BHERORIESKEOA EBEEHREL-SHF LT,
BHEEETRETE AN ESHERLMN T HIE
ik 20OBEE BLEVEEE - RLEVEEE Loon
iR RIEORIERMEE (20, 40, 80, 160, 240, 320, 480,
640 ms, ALL (£XM])) &ML LT, HEERISEETAE
HERE{T ol
SR - 3 SHEELACAE DT
> RERMELBMFT S CTEETSENMETTHI &
> BETFEZQETOESNE, BEREETREALIL
F ROMENTRERERE 160msFETHAZ &
&5 - RIERREH EERRIEL-SEICLY, BMESETH

BUETE 5 &AM oT=
100
4. —+familiarity = 10-25
S -+ familiarity = 5.5-7.0

90 A S
% i +- + _'—-"_‘""“f‘-—--._,_}
JE; 10
fw
$s

2040 80 160 240 320 480 640 ALL
Duration of reversal-segment (ms)

Fig.1:Result of word intelligibility testwith familiarity-controlled word lists

3-8P-1

3-8P-1 BAEHOEHWAEAEZHEABOETOR
BAIEB EOEEDEILETDHFDRET

Change of the position of the tongue tip and the width of the tongue during the
velar plosive co-articulation and its mechanism.

wEHRA, REE, MAME (JAIST)

[(BfY] BROFHELE (T IEREE), SoEs LT IEED
(&, FO5IFAHP HBEROF) FOFBGEDOEFE, AEED)
OWFERIT2FEANVICHSEEZ DN, AETIE BOE
WNERESIEEH0, TRME & EROTLAFHR LT 2R L=
(75:£] #E&E 10 €, EMA [CTHREEEGHZEHRIL, THEEFRO
RS A B RAIEOE 6t A EIR0IEEL L
f-. BEAHE (1) BRBESEE (a~o ), 2) ETEEEILE
¥ Uaka/ ~/cka/), (3) #HBEEILEY (aka/ ~/fako/) ZERLY-
(R] MOSHASHEFFOTRAEL, &7, REREL Vel
ORI, fa/Eo/DIFE<#B L= EEE #HEaEHN /Ol
fhK, /OB —fEN LTz BOEMAETLESRTIE SREEL
BEE & YR L THEEE SRR RS0 093 5 BEE
BEICLE LA LGt Y THIRRREA Y REHES0 0.97 fE &7 o=

3-4P-5

3PS BEEMEIHIT DI TH I
KA LTy TSR D SR
BORE RIS B

Meural basis for top-down processing and bottom-up processing in
degraded speech perception: A study by EEG measurement

S EEES, KIFEH )IEE (FRX)

& SEAROMERET BLWRTIE, SEMNEHRD AP E - HIEEEN
ALohTE TEHEICET SN ERECEA5, HOHE REEELER
HNERE IR AL T, SIEEHEITT S TREEEL, ThliolsEthn
{EERL BN, L Ehh 358 SEALTHD.

& HEODTFIO—FTIE, FEEDM T I IMENES5T5—AT, #EDT
TO—FTlE, SEARHE R OEEIER L7y TR A ST SRS
h3 BEELETH0LT, BENEDN T Y B RN LT v T IED
BREOAD-OICERCHEN B LTSS,

® FPRTIE THLToOFMEEEAHLT, HLEEO THELZHRGL, €
NITHSREERID T L TSR CORSERID T LA HEL -

@ TESERTITE T A H v EEOREORENIEML=OISH LT, 47
> hOHHEIE G L= EIRR o hizh o1z (Fig. 1) SHERIESGRRLT
TR T EEA I CETIRON TS RSy T A Y BT, R

MEGEHIEA TSN

:E »—-/\rw X Fig. 1 High-gamma amplitude before
£ /___/\‘/\_‘N and after original speech presentation.
tau m p<0.01

3-8P-2

3-8P-2 EEAHOIG BEREOBSIIEEIC
[T T: A—IL/ SR T4 ILADHEIBIERZ
HOoGhsRESh-EREBE/ ULADA

Toward handy understanding of environment for speech material
acquisition and presentation: Application of a cascaded all-pass filters
with randomized center frequencies and phase polarities

OiERELFILR), XEEETEREER), MR —CLEHERL),
JKETAREATR), HFSFHERER), REFFHBEA), AFFEREIBLK)

& EEEHOIEGR EBEICED AER LBERDAIE YL,
https:/fgithub.com/HidekiKawahara

w0 e w
et

Factors confributing speech material acquisition and presentation. The bottom
images show GUI of an interactive and reaHime acoustic measurement and an
example of measurement result.
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3-8P-3 ~ 3-8P-6

3-8P-3

3-8P-4

3-8P-3 HFEMDLIKEDBERLFHERFORE
DFE

Relationship between awareness of clumsiness while speaking and
reaction time for speech production

#hEHER dHhED (PRR feldiET (EEW EXREX ATR
*ES . EFNICIIRBICHESNLIAOPICHLEEOLIZCEEE
B HINTHET 5. ChoDARDHEEEWET S-0I12F D
A RITEIED £ DI SRERT 200 NT 2R ELHS.
@B FEOLICK TOBEROEE L BRE OBRERET 2.
&% PCOEMEIZ T & M=) hoAH3E—FH L (Id4E—
SOEBHE (hhvdy, 12hvzhvE) £ 2EHRFRL. ThASERT
Mo 0 s 35 MOEICERERT L. EREMETTOERD
BTELHLITR TOEEMIEERFT H L ERD LN
SR HEOTOER, FEO LI SOBROIEELEFHER o
LTEEICHEEERIZTT Z LA HLMNEoT-

06

S
&

Response time [s]

| [=@= akaiar||
045 -0 Matata
—8- ataka/
|-o fakata/ |
1 2 3 4 5
Clumsiness lavel

Fig.1: Effects of awareness of clumsiness for reaction time of the
utterance of 3-mora words.

3-8P-5

3-8P-5 hEANFEE, INFEIFLXRE RAFE
EENELTHIEAEER. R
SERXDA b R— 3y

Intonation of Japanese Yes-No Questions and WH Questions
Read Aloud by Chinese Leamers, Third Grade Elementary School Children
and Adult Native Speakers

OFERTF, EEE(MAK), ASBHERX (RIS AIRE)

& BREHEPEASEE Fig.1 LB, /183 E4RE (Fig 1 PEY,
RABIEEE (Fig! TH) 0N BRI (EOHIC @i
st HYETH, 012 br— a3 UEHELE,

M - e, & EABIEEE (TR (EEAENX

AL AN DM £ SERIFEERIX Ot S

S veae | Saiveees HH|IZBARE R BIACR Sh, EERY

— L B EEELAR SN,

“Q;QN‘”§m° ® N 3 R (RER) (FTSHRIR Dt
L L ISBARERRBIAR SN, FERAL
I BT FEBLENRONEEEERD
o =2 hiamof=E&EMLV=. LhL,
: : LA & RIS & B3 S RS L

SFTWEZ EMghoT-=,
& PEAFEES (LB TmEMXT

Fig1 Highandlowpattems of — mggz;,3% 2, EERRIARERIX TRE
discontinuous pitch in the phrases

“PLACE ni(1) WH(2) ka/ga(3)v [EER LB E 2 H/8 UF
ma(4)su(5)ka(6)” uttered by CH BPpot-, FER - FEMEIZE
learners in the upper row, JP
children inthe middle rowand JP 5 D&M KE(, EREFEETLH

adult speakers in the lower row. B/ A L & IBRD B o

113438

3-8P-4 msEIcL->THILTAN YT VEEL AT 515
DB ERHEGEE L RSB

Comparison between elderly adults directed exemplary and non-exemplary
speech toward clarifying easy-to-understand speaking style for elderly adults

OifFE:4 (AFREEBE (B NTTaSa=45— 3 P RRMZR)

& B8 BEEICE > TRLTHON YT LSO LD HOESR
E{TEo TS,

SIS EFLELAICERREHTH8, HEEORMEELE T
HULEREENRE LT, XEA—XROSHEREILEH TS

@ BRRE AR & ORER -

accepted by elderly adults
no —;‘r « Compared
i /\/n this report
jes ||/
qualified/experienced | "
worker for elderly adults, . _L___EO elderly adults
ordinary person__, S LN - to general adults
speaker s i VY \ directed
/ \/ S i Analyzed

Compared " [Nakajima+, ASJ2020-Spring]
[Nakajima+, ASJ2015-Fall]

R R—XROEVDTORBEE LT, 500 (B
155 6) A, TEEICAOREREEREICE T, WG &
EFELTHELTESQ o, BRELVELTONYPTES
CEHEL=FRE (LOROREESTAED ] IS THERSh:

3-8P-6
3-8P-6 FEHEYEETIERN-RTSEEERER

Experimental study of inspiratory phonation using physical model of the vocal
folds

HARAIEES (SIEEA), SEFRBEGIMIER), AfhIEEE GIHEXR)
ARERZRE CLAIER), AMBEH CIHIEX), SE(CIHIER)

*EHFETIUCMRI ETILERVTRAREFERET 1=,

S E—OFFETIERLT, BREEFHELUTSRERHIZLITS
BEPTE. &5, mEEmEzia LT,

SESEELHE LT, RRESFTIE, Aoty ME. 7€y MEE
LIZEREMIZHY . AOERHSIBT HHREREFE LGS
ENERTET .

1200

1000 -1000 ~
800 -800

600 -600

400 -400 £
200 -200 ;
0 : 0

Expiratory Inspiratory | Expiratory Inspiratory

-1200

Pressure (Expiratory) [Pa]
Pressure (Inspiratory) [Pa)

Onset Offset

#Fig.1 Comparison of onset and offset pressures between expiratory and

inspiratory phonations.
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3-8P-7

3-8P-7 TAHEMREEICH (T
REILRNILDEBFENEADEE

Effects of adduction level on vocal efficiency in excised pig larynxes

FEMRAR GLAEXR), ATHHT QIHEKR), AR (IHEX).
BHEEGLHER), ABHEREX), #RY (LHEX)

¢4 EQT A EEBRBEERAVTRIBERETE 1=,

& HEGBMIZTIIILTL—FE2EATAHZETRELA
LEELSE, BEDEERD-,

S EEHEIFHLIRELBREL-ROREDEOLEETE -
fze

¢4 EOREINHREDEOFEYEERD -, FFMBRELT
BN, EEHEETEDO L. FEEZUKRLEEBELE
BThol=.

% VF+FVF
3 VF

L L

= =
T
e

Vocal Efficiency[dB]
B2 :

M IR

o 0s Lo L5 20 25 30
Posterior glottal width[mm]

x

Fig.1 Vocal efficiency as a function of posterior glottal
width with (black) and without (white) false vocal folds.

3-8P-8

P8 mmmsmELMEET LOWE
Canstruction of physical model for vocal membranes
Y S ARERE (IMIEX), AFRIRE LX), EHHAM (IaHfEXRS)
AHEE (IHIEXR), ATMREIGEEARS), EH(IHEX)

¢ BEFICR o SEm AT YR ETILEEEL -,

S EFEOIRKE, T2eThVEESEICL.

@ EHEDHHYIEETILEFHROEL WERETILEERLL . DB
BEEL T, SETIVOEPTE. 55, SmEENEEIHR L.

@ 73 (Sun scrofa domesticus) D¥EHMEEET L EHEOEREITLY. &
Bt E B L=

S ERENBHDHZ ETH Y NEAHDT B LMD o1,
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w
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e
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Fig.1: Onset pressure
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