(60) $£2H 3B17H (X)) H125

2-1-1 ~ 2-1-4

2-1-1

2-1-2

2-1-1  IEC DA —T 1A 1REE{LE M
The standardization trends of audio in IEC
Ol — (FEEMEMIFER)

# |EC (Intemational Electrotechnical Commission) [ZESBFHHOE
FREZRELTHY., TOREEREERSE (Technical Committee)
IR ZEIZ107 D TCHHY DD TC 100 (4 4 kILZE Audio,
video and multimedia systems and equipment & LA—7 4 20
FEETOTLS,

*TOELETEH . ¥®D TC 12: Radiocommunications, TC 60:
Recording o4 —7 « AR HOEELET>THEY., 1995 FIZE
Mo TCIEENHEL TC 100 R L., F—T 1 AHBHORELLE
FTWSFIZESTNVS,

€ COESITHHL Y A—T 1 A OBRANAREEREL DD, BET
[SHAROESIZE VA —T 1 AOFEREHE, 3D A—TFT 14, /N
LY. Intemet, IP. IT, Cyber Physical System, Cloud 7= AAL (Active
Assisted Living) 1ZE.A5%

@ FEEETIZTC 100 TOA—T « AHEFOFEEIZ DT 1980 F4
&Y IEC THIEHEF{TLVTC 100 T T Project Leader, . 8%
ERHHTEREDTORE L & SEOBRICOVTRERT 5.
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2-1-3 ITU-WHO O Safe Listening |ZB8 9" 2 #TER
BEIZTDONT
On the new international standard on safe-listening
ONIFHZ (BEK). Shelly Chadha (WHO)

S WHO MFERICENIL 12 F~35 BOEHRAOD S L 4300 FAL
BEET, OIS 1AL AERMEAHD EShTIVA,
BT RTEEREEORIAEREREh TS,

& ZOIKRAERZITT WHO [, 2015 5IZ Make Listening Safe F+ 2~
—UERE L., ReUERREAREERT HLHIZ, 2015510 A
o, FLEEEETHS ITU (HRBETEEES) L HRTA R
BETHET A, A7— FRUOMP3 7L—Vv i EOBEARERE
PR IRR(Personal Audio System ; PAS) & 5f521 = L =424 L5EB)
ZBAbA L. 2018 £EIZ ITU-T Rec. H.870: " Guidelines for safe listening
devices/system” & LTEMEELT-. WHO ([IEE&SE%. WHO D%
ZELLT, 201952 AICFALER L.

& COEE PAS BERORSIAEEE . THRIILY—FHEFE (Equal
Energy Principle) & ZhI=#5 { EMREE (Dose) & LV SHEEIZE T
RELTWAS, E-EMBROEML LT Path (FAH/\RH)LEZE
F-ICHA LTS,

& "L EEEM TOERERORLBEEL AT ODIFL
LA EFREEDT-HDOREITED 2 FEFHER L TLVS,

& CORSHEITHTVT, PAS A—HlF, —EROSERREEE=4S
—L. @GR ca—HITBESE5A Y., "AY— MER TR
ICERERELGLANETTIFRHREORET HZ LM MFEIIT
BY., TTIE=ET LA TS,

2-1-2  IMU-RIZHITHBERIBZEA—T 14
9 HRELDER
Trend of international standardization on high-reality audio in ITU-R
ORI (NHK H5)

S EFEREEES FRHELM (TUR) T BIREEHITI<RT
LEFIRAICEIE EREL TV,

& HEY—ERIESS HHRESR (SGB) Tl RERFEG—ER
& LT 2014 FICHEMNTER AT LOBISERE L=

S EHEMERVRATLIE 51 300 FELEELF v URILA—RE
E L LEFEEARTARERANA TV hR—REFE 1 —
UR—AFEE N DEAEHEICE > THEh S,

@+ TUH bR—RABFEDO LT UVIEERESLEEA T2
THiFEh, LA 5—I2& 2 TBET HRAE—HREICEHhET-E
SIEHEhd,

@®ITURSGE Tld. ThETIZAE—HENE, SEAZT—3, BF
FAIEROL A G EOBEERELTEY, BREETERE
FREASEATINS,

ATy PR—ABFEOEANIZL - T, BIEFY—EXE3hE/MIC
MEETEBIFD, BN BREFENRAEIAATEDLL SIS,

nDM-._I___‘ BS.2076, BS.2094
BWE4 files
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Fig.1 Recommendations related to Next Generation Audio (NGA)
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Standardization of audio technology at MPEG
OBFER (NHK)

& AR TIE, B3O MPEG B Td % MPEG-H 3D Audio (3DA)& MPEG-T
Immersive Audio Coding (IAC) ZHRilI #8195,

@®MPEG-H 3DA DIFZEE(LIS, SEERNLEEEL AT LOFSEAXDE
EEEMIC 2013 FENDRIESNIZ, 2015 FEITRIBOA—2 LS
Main ZO274)L, 2017 EIZ52ERAD LC TO77/ILh EiTEht=.
112 MPEG-H 3DA O Ta—4 HifiZ =T .

@ MPEG-IAC [£ AR 4 VRZE DL VR AR5 AT+ 7 40 Social
VR D &S5 2EM - (AR RBEIAT T AOA —T 1A HifffeL T, #8
{EASEEDENTLVD, MPEG- IAC [E AR 4> VR TwhEELENS 6DoF
(degrees of freedom) IZHIGAIREEA —T A HiliTHAH. H 2 1
MPEG-IAC L AT LOEETT .,

Audio bitstream

—Audio data____

MPEG1 1A [

Audio output
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2-1-5

2-1-5 MRGEICKBEEERA 2/ ULRIGED
ERE AV AT L
Fast hrir measurement system with reciprocal method

*r FEEE FIXKE L2 =L FREH (BLRIX)

HEREIZ & DIEERA 2 ULRISE (hrir) OREEHRI AT LTI, B
HIZEERAE—HOHAEELAILAMEL I, FHRRTHEL TIRE
B 500 Hz &L\ S RERED & o 1=,

TURIESIVBETE, ERAE—HIZAVSAVPHRVARS A/
— A=y FORREIHEDEEHEEALD L THRIREIIRERT 5L 5
IZRZ DAY, 7HOJESTIE, DA THERBRICITRAHNBEDELH
BHL., FHRIZELFHARICIIEES LNILOELH D,

FOTCAVRVARZA 1 — 22y FOERBFHLITO SN &
HERT 5 & S BIRMC EOIRBIEZ AL LT-. SAREREL TSP
(MAO-TSP: Maximum Amplitude Optimized-TSP) {E8%&%E 1=,

MAO-TSP ESZAL\% &. HEDEFHEH THRIBEHEMAR LD
Log-TSP ESZRALV-IHE XY, (B SN [FEK 18 dBEES .
EHAIMTREREE 200 Hz £ TIEIT A Z EATETZ,

IFEFESEACE | S LEHZ R < LTIEEO SN 212 TSP S
ERAVSHETIFEHIML R < EHH, MAO-TSP ESEMALVWED
i3y BT hir OFEEHRIDRTRET H B,
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Fig.1 MAO-TSP{i{ 5JF
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Fig.2 TSPIGEERDAAS FIL

2-1-7 A subjective comparison of
five sound field capturing methods
O Sungyoung Kim (RIT, CET) and Otani Makoto (Kyoto Univ., Fac. Arch.)

#The authors compared five sound field capturing methods,
including a KEMAR dummy head microphone; Quad-Omni array
(spaced five microphones); ViReal microphone (Higher Order
Ambisonic); AMBEO (First Order Ambisonic); and H3VR (First
Order Ambisonic) through a subjective evaluation.

# Captured room impulse responses (RIRs) were binuaralized with
an anechoic music recording and compared in terms of
perceptual dissimilarity and overall preference.

@ All five auralized sound fields appear idiosyncratically distinct in
the listeners’ perceptual space (figure 1).

#|n addition, the global preference was relevant with the amount of
spectral variance in the binuaralized stimuli (figure 2).
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Fig.1: The perceptual space of five Fig.2: Mean preference ratings of 16

sound field capture methods.
[KME: KEMAR, VIR: ViReal, QAC:
Quad-Omni, H3V, H3VR, and difference (p < 0.05) from a one-way
AMB: AMBEQ)] ANOVA analysis

listeners to the five capture methods. The
asterisk (*) symbol indicates a significant
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Generation of binaural signals from distributed microphones
considering distance in HRTF measurements

Y BREEZ (RK), MUE— (BA/UST EEHNT), FEEE(EX)

S EFICHHEE L=/ 0 74 VERLVIREESH S RTF 28
WTEDBIZZEENDIBED/ A / —ZUEBEBHT 5FE
T D,

S GEEATESOTEERERICRS =6, HRTF OAIEEMHEE
hTELTRLERESKEN 1=,

& AHTIE, KEREMICR S EREL 1/ —3IUSSERFEE
IBEL, BEM 2D GHELSFEE T o 1=

& SEEMUICEEEREEOHRTF O/ v FhEsEETlEThTL
FIQIZHL, REATHRIhSEREL{BRUTEETH 1=,

& DMEE T LA EZALVA LT, BENIREO LR T LTLFHED
BRI BT 5/ 1 / —SIUESEERTE SRS H 5.

n

——True
SPH (Proposed)
- PLN

Amplitude (dB)

-15
0.1 5 10 15
Frequency (kHz)

Fig.1: Amplitude response of binaural signal of left ear for point source.
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2-1-8 ENBRICB T HEHRE S EDRET
— A E B B L =5l —

Measurement of Distortion in Resistors, Evaluation Considering Phase Characteristics
OE[MET, RER (HTX
SEFHHETFORRTHHIENBITHE L, B—EREERALV-ER

H#BIT rEMWEEADREEIRIE - (ABIEBL, 175.
SIRIRRD 1KQ, 025 W ORFAARIENSS, RFEREERS &8
FIERZED 3 FEEAL-.
$440Hz DIBERIESEMAL, 2 KEFKIZHT=5 880Hz A5 10
RESEE < &= 4400Hz FETOESTFEBREFTAILT-.
Su0Hz ZEAEFEIRME L, BERIRMICRIT H1HE & ZOBTK
[ERE C 51T HRHABEERDIERE Fig. 1 [TRY

60[a) Carbon composition, 1k(2, 0.25W|
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Fig.1: Phase characteristics : (a) Carbon composition resistors 1k€, 025 W
(b) Carbon film resistors 1k€2, 0.25 W
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2-1-9 ~ 2-1-12

2-1-9

2-1-9  BEHVILMNSUCREERNEEBEESF
RERDI=ZODAAVFLIT T TDRFE
Switching amplifier using a GaN field effect transistor for sound generator based on

piezoelectric polymer
OEFEX, NEHF—H (NHK)

S FETIILFFrorILEEEZELOL AR EEHBOERE
B#YIZ, BEEHDEREREIER )Y LN U A (GaN FET)ZRLY
TEEBMESFREFRDAVF LT T TR,

@112, BIFELz 4 FroRILERD GaN FET R F I 7o %R
T, IRENRD ZoA A BRI < LIS & HEREFIEE, HhubAd TER
#1300 Hz D 1 ROO—/ SR I ILATEELT-,

®2(2, GaN FET RAYF T 7T ERFRD Si FET RAVF T T
TOHNBELANINDEETRT AIEERNS, 1 kHz LLEOBREGH
ETIIBE IS DN TEAEALTEY, Si FET R yF 97>
2B EBEOO—)LATEEL, GaNFET ZRLVAZ L THETE
AHoEhbhhag,

e

of SPL [dB]

aH,HFJJ’““F/

Difference
&

B 1 WSELT= Gal FET A Fu o Fud

=12
400 600 600 1k ™ 4 Bk K10k 0k
Frequenay [Hz)

[ 2 GaN FET A wF 4 F T L SIFET
A VF LT T IOBNEELSILOE

2-1-11

2-1-11 EEE T CTOTETMCEIL
B S DF - KRBT BIRAEHTE

State estimation for sound and vibration generated from machines based on
sound mesurement under existence of background noise

OfiF#FT, £BE (RILLEBX)

SETEUEEATLAICEVTHHERLE RS &G, #
HORKEZHTES SRESHI EEFTFI=—ID/E->TL
5. EROWEEZEE - BT 50123 HRET MM, 5
ETHEELU EREICAIET DHELNHD. LHL, REHN
BETIE, RBEHUDI-HOE o7y I EEEMRICRET LM
EH#TSEHLELIEELS.

FHETIE, FHERMTHRAITESREHICEYREL T2,
BEEEREL: DESEIoRETOTLRBOZES R ZHE
THFEI DV THEORAXAEEERANSLIZLYRET 5.

Fig. 1 Estimated results of vibration

Fig. 2 Estimated results of sound

2-1-10

2-1-10 BEOREICK2UEERREFEE
EZELI-BEXERET

Sound pressure waveform restoration considering frequency charactenstics
of pressure guide tube by acoustic calibration

OFthisis, ATFOMT, ARAE (Bolieh), AXFHRRE (TR)
¢ AT ERFEHE CEALBERREERT 5T EL LT, 7T
BHERETIIGE, T4 DRIETT VAR DFEERFEL .
& HTERBEEOERES LT, Begh 5OXEFAL, BEE
DL SRS THY . 20K S HERMIFH L > TEALE
RO LA L BEFTIEI S ETITHhTLVGLY,

SETT 1 LA ERET BRI E LI H/1\F A2 {EEXFEIRE
I2&>THRSO= [E1), Z1ILRIEFIR 7415 & LTEET LT =
& 5 LR TR ORI ERER T 57-8. T ERTROEER
R L D7 LURBEERENRE LTz, HEORR. BTtkOBER
Flt, BEEELBEERER L. R L-EMETEOEL

AR S A (®2),

« Before ;?storatlom
Y'\f"”l #A”"

~".' 'l

\| Acoustic calibrator

- After restoration

'V L W

5 Pressur quide tube

Fig. 1 Acoustic calibrator  Fig, 2 Comparison of waveforms
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2-1-12 2/NEREETFrRILEEES
ZRAV-BCHEHY RBERENL
Self-supervised neural source localization based on
omnidirectional image and multichannel acoustic signal

OFHLUTIE (RAET/ELH), IRHER KEEEELH),
EEENET, RIIHE(RXET)

* B ESNOERETEHESES 2 DNN O BEEEHYFE

¢ TORFLER + M7 v/ BIHES
Lﬁ%ﬂ:ﬁ@-ﬂaﬂ'ﬂfﬂ 5’5!. VT DNN %"“‘E

& EEFR 2HUEE + EFvFIILERES
» BFvRILBEESERANAILT, %mﬁfﬂi‘lﬁmﬂﬁﬁ‘mﬁ
» BOZMEEAMEA LT, BEBOEER X
> BFvrILBEES REHERN '51-'ETJLL.§'5<?E':‘P&TJVG$‘UI:
> SHEH: BSOS TREES T 5 ERER DNN (I
> IERETILOBES) & [ERER DNN OHAGELSEES) ) O
KL A A= Dr o A ME(ZES FIROBKRIE) THE

& SRR
> TAY 4 FFEFLV-EESEER T UV T MUSIC SRR ED R EREE R

ZEWE TV

ARG FrEENT DNN

FrA )
W

h 4
LF v 2L Lﬂfﬁ? FRE ( FIBI%E) II'

PSD GJIIM_ﬂE,q_
Fig.1 lllustration of proposed self-supervised leaming
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Window function

Differential window

2-1-13

2-1-13  BRREARHEEDHD
IFLF—REBS B

Maximally energy-concentrated differential window function
for instantaneous frequency computation

FEREBR, XBEINET, R)IFL(BXET)
& f5, FEESEI B VTIERTE Fourier 5 (STFT) MERSFREIR
HAFATh TS

& STFT OEEFREREHEE TIIEMME TOMABERL, HERBRIT
ThoOFEICRE (EERITS.

& KHETIE BOEOFRMEED T ALY —REISR O TERE
Shi-, REERMOHEISE L -BENERET L.

* HABOLFNF—ERAELT D &S Y (Fig. 1), BEESERMGT
HIcHd 584 FO—JORBEERTE S 2 LpERSNT

0

0.15
=)
— 4
0.1 g
3
=
5 -10
0.05 Siepion .? 0
Praposed window =
o -150
- %1073 a
=
= .50
-
0 -]
=
B -100
=
-
-5 -150
0 20 40 60 80 100 120 1072 1wt
Samples Normalized Frequency

Fig. 1 Results of designed windows. The left and right columns show window
shapes and their frequency responses, respectively.

2-1-15

2-1-15 BEXTEH|TINA R T2 X— 1BV -
DNN [ZEDGEHFTREL

Deep neural network based multiple source localization
using blinky sound-to-light conversion sensor devices

wifgith K, BH BEA Ly TS5— OEL,
B EE NG IR (B8

@715 0/R & LED & YERERETS T »¥—Fig. 1A)%5
HEEEL, ETANASTERET S LIZk>T(Fig. 1B), [LEEE®
EREEREMEICIE TESH LV SR ESNEOREA EME
LTW%,

& CHhFETIHRELED) UX—0OBHESRENAL, SERIH
T AEHEEOHEMFig. 2)FRET 5, BiRmIZIE, FAETHIR
FHRNVF)—& UHE L-ESROEHEELZSEFMEL LR
[E=a2—3L3y FO—2(DNN) B IETRMEZIEET 5.

S HEHS S L— 3 VTR YRETHERE E1T o1, REEE
(Table 1)V, IREFEOHEEERELS N LAFEETE S,

Fig.1: The sound-to-light conversion
architecture

i s Training Phase: 1 sourte
m W Ay e
L I
ﬁ'\_l:lﬂlgj H=
- ~ e A !
S - 4 :.'..n R &
£ 28 b= [ o

acirone aray ™

Fig.2: The system flow of proposed
source localization

Table 1: The statistical data of localization error of Baseline,
fully-connected NN, and ResNet

SNR=60 dB  Bascline SRS NN ResNet  SNR=10 dB  Baseline  SR& NN ResNet

| 1L1i1 0553 0,500 T8 LA 0602
1003 0604 0.735 1.061 05 07T

0556 0307 0,236 0.584 1473 0.263

2,761 1460 1828 28156 2.331 1.716

2-1-14

2-1-14 #BhRS#GEZE ALV - EARRBRO &R KIS
KBTI T REBIATYTFHTE

Sampling frequency mismatch estimation by maximizing the
cross-cormrelation using the auxiliary function technique

QUM L vAIS5—0EY, NFIER, SHEE(EHR
S FHETIE, 2 FvrILOIRHHES 3R Li-HEMEREA LIS
HOHUT) VIR E AT v FIEEEERET S
@ CNFETICHAIGEBRECKRITEOF, EMEMTHHIEEEREE
R R T HFEEREL:
> IREETIE, HEARRLS cos BBOMOR TRENSZ LEFA
> cos B, LUTOFREXEANTTI LA ENTESS
Ehn, HEEBICHT S 2 ROMHBEMESH LT
cosl) = —%%02 -+ (cos 0y + %0“ sin 0[))
¢ Zh AT Double-cross-comelation processor &MEIFEhE4H 2T
R S AT v FEEEOERERER LS U (Fig. 128).

Maive

| Quadratic
0.8 Proposed |
=
T 0.6
ia]
v
= 04t
=
0.2
ol— — N Pl ME—
001 002 005 0.1 02 05 1 2 5 o 15 20

Frame length [s]

Fig. 1: Estimation error for sampling frequency mismatch over frame-length.
Maive: using the discrete peak of the cross-correlation, Quadratic: parabolic
interpolation (conventional method), Proposed: proposed method

2-1-16

2-1-16 R #5E1E velvet noise R V=
BEAUNILARETHAGRRESD
PLERIZDLNT

Extension of test signals for acoustic impulse response measurements
based on the Frequency domain variant of Velvet noise

Ol[RER (LK), MRE— GLEEERX), KETAECLIX)

& Bfi{ER/ YLA(TSP: Time Stretched Pulse)MET LLVA v i—E7 D
BRIy /1 Z(FVN: Frequency domain variant of
Velvet Noise)ZFLVTEE A L/ ULAGEFAET A ENTES,

SFUN (X, BLEEGTOBHEEZFL TS, 0O, ERIDFUN %
ZEDERRRFEAOTHEELL I CRE T 52 &Ik Y, HHDER
THAADIES AL LHTES, COESERLT, #H0TE
EREREORBFEHANC, TR S IR TR L D58
*EREHAT A2 EATES,

SFVN ZGA L= Tigsa S sty —ILERSE L., 2FL
Ths,

Chansbd, sFVai 90 )

Fig.1: Interactive and real-time tool for acoustic impulse response
measurement. (Left) GUI, (Right) example of simultaneous measurement

AXEE2R2 02 0FEEMRRERS



(64) £2H 3B17H (KX) %255

2-2-1 ~ 2-2-4

2-2-1

2-2-2

JEEUAT IR -0 fiC & B
FRABICHT B
INCATVI) ALZb &L
KD 7 85 VR

Nonparallel training of exemplars in voice conversion system
based on non-negative matrix factorization

Yo A, A BPEOCE (IR

2—-2-1

F—U—F )8 F LTS RIS 5 R
INCAT VT X A

I - [——

NMF

g MFE“:& ve

e

' y=|‘|(x]N Reconstruct \-%
“ e . o y=falx) \5_ O
o] =, 2 2P
b i NMF Reconstruct Q(\ :i,‘&
n%“CDCDY#s{x) %%
y=falx) ] \% ﬁ
% “ ':‘1> ED y=fa(x) #G‘
y=fa(x} “ %

2-2-3

223 FRENRZEMIBLRBFEEZRAV:
HEEFEE) A LEWE

An English speech rhythm conversion method
using non-negative temporal decomposition and deep leaming

OREAES (NTT CS #), BOSEE (LK)

& ChiETIC, FEBEHFZERSAEE NTD) La—FJvovwvELY
ERALVT, BAEREREE LA L - TR OREE ) ALEHER
EEEDTNIIERY SHEEREL TEAY, ERRBEIREN S

oz,

¢ AR TIE, BREEEEE S L USGEREEE I RE L KB DR
FEEEN D NTD £AULVTHELE LR EREFEIC & U ERT

5L THEDR EZE ST,

S EBOHR, EEAKYLREE ALTRE Y, BRELS AT T

SRS et

35
3
25
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5
0

Native Japanese CB

B b o
S i &

Phonemic duration difference [msec]

MLP

Native English

Fig.1:Phoneme duration difference by speaking rhythm conversion

2-2-2 Attention [ZEIEEFETHRDT-5HD
ToA AT RIETILOEET

A study of alignment prediction model for voice conversion
based on attention mechanism

HAN BEER- TS0, 2l M B O K- 1E8ED
@ GE3ED Sequence-To-Sequence FAEZEHEE Attention #SZFIR
> Aftention HABIZFENBEIR P T, KEDNAT LILT—EHNE
® Attention HHEDIF DEHEIES DHEEL B THROBEEZ HBEL,
EfilfEdiR s h—r L EREEAShE - AEERR
» 10 FEEDINT LILT—3 TOH Seq-To-Seq BEIHREEH
S EBTIILUTERSR
» Encoder, Decoder [ZIZ CNN ~—2 & U Tacotron A—RDETIL
HSsHSEL TS
> DTW Ik USERIIZAN - BEERIERET S5 AL B LI L &,
Efel iR A=A S CRME SR TESTH S

Input Target
Sequence Y [Sequence
X | JalignEnc | r Output
Star Calculate /| |Eeadsnce
Ssm Warping Curve
et/ | G|
vV C
Fig.1: Overview of the proposed method during leaming phase.
2-2-4
224 FEHEEEOHD VQ-VAE ZALV:
EREEEEOES
Automatic aguisition of continuous speaker identity using VQ-VAE for voicie
quality control
FTAAGE, SRS (A K- BLER AT
J UG UILT—EZRL=VAE [TED(FHHHEEME LT, £
WIEES TNV EEGT - OEEERE TILOBEE Fab~ 1.
SRR S AN ERBICL>TEMEST 52 L1C&->T, BE
[TEEEHET 5 L ATREICL, AV, JHEESEIRE VQ-VAE (T80
{EBHENDBUVETILTRET 5 L TEREFEBRHEICRDC
EriFEhS.
SHORHER, RETETIVENET 528 THA.
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2-2-5

2-2-5 EHNARGMVEIZE L HEEELTH]R
DF=HDHTINURT72EE

Sub-band lifter-training method for full-band voice conversion
using spectral differentials

18 &, Bk G, & Hes, BE F (EXR-1RED)
@ ENARY NVEIZ kAL EETR
> RS Z & Y EE A SR
> BEOER & SETIUEHREDIET
*HTNY R IAEFERVEER AR MLEERE !
YT FIUE & D4 LRHTEYYIZ LB 7A%ES
> SRERAEEEIC LY, HEBOBLEEBELRERLERHER

Source speaker’s full-band (48 kHz) waveform

el -—
Sub-band encoding (N = M = 3)
Real-ceps;rum l ’1 l
conversion (~8 kHz 8~16 kHz 16~24 kHz
I NI S ST .
| |
ata-driven No No
phase ® modification ‘ modification

1 1
e oo e s o
Sub-band decoding

l

Target speaker’s full-band (48 kHz) waveform

Fig.1: Procedure of proposed sub-band lifter-training method.

2-3-2

2-3-2 Effects of placements on bone-
conducted sound transmission by
measurements of hearing thresholds,
ECSP and acceleration on the head

© Xiuyuan Qin, Sho Otsuka, Seiji Nakagawa (Chiba Univ.)

@ Bone conduction (BC) is the conduction of sound to the inner
ear through skin and skull, and it is much influenced by
placement. Researchers have studied at the position "“mastoid”
for many years, but a few of them focused at the position
“condyle” which is the position usually used by commercial BC
headphones (Fig.1).

# Hearing thresholds, ear-canal sound pressure (ECSP) and
vibration on the head produced by BC sound at the condyle
and the mastoid were compared by using the standard
vibrator radioear B-71. The difference between conditions with
 without earplugs was also discussed.

# The threshold on the condyle was lower than it was on the mastoid
(Fig. 2). As for the ECSP, the results on the condyle was higher
than they were on the mastoid in both open and occluded ear
canals (Fig. 3). The higher vibration at the ear canal may be the
cause as shown in Fig.4,
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Fig. 1 Positians of the masiokl and the condyle Fig. 2 BC hewing thresholds under four condsbions.

Fig. 3 Ear-canal sound pressure under four corditions Fig 4. Viorn prodecsd 81 v s consl 81 o v piaiions
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2-3-1 BEZTORF. FRFTAFITHRD
Rl - AERRERCMEEERROD R -

Simultaneous and non-simultaneous masking effects
in bone conduction listening: monaural and dichotic

Ottt B3k (R AR B

& ST <A L AR, IREE, St A5 TRERER
B (£/3)) LEEEER (F1374v9) ISHLTHEL-

&/ yFHETAFUTEERANT, BRSSO
BT HYAF T EEEHAIL-. SFOEBREIE 500, 1000,
2000, 4000Hz M4 F8¥H& L1-

& EEEEIES THL VAT LI BRI RER S -

& BEFREESOALTAF LT BN EESH SN T

¢ FEEROAHRERREL Y LY RF U ITEA SN o

40 40
F 30
=
2 2 20
o
@
S 10 10

0 0

1 10 100 1 10 100
151 [ms] 1SI [ms]

Fig.1: Masking characteristics at 1000 Hz
(®: forward masking & monaural, M backward masking & monaural,
(O forward masking & dichotic, [1: backward masking & dichotic)

2-3-3

2-3-3

L TRIEQOEESMEFREALAIVRE

Measurement of air-, bone- and teeth- conducted threshold levels
by pure tone audiometry

O ARNMER, AFH—E ARENT, WHEH
EHEF (KIRAS), SREE(AMAS)
SBARLOERALE, BELYODOE, BHEPICHEHLSEEE. Fif
BIRESOENSEF TR EN S EMELTNS,

SHE L TEE (WS ORICITEREREL VSN H S, THEE
BEERODMNZIIRIERE L LS Y . BEIIHES L TULVELY,

& N BIEhAEITEE LR E#DH S5 T, tih 5 ETFHEEEHY
HMEShDEE B85 LXAIL EEE) LEELE

S APETIE, A—JF A—2 ERAVTERE. BRE L UEHEOHEE
ALANVRIEET o1,

STHIEH LA (BH) M oEEE L UEEREEALALEELSI:
MEEHLALE (9l 2 TFRISRT.

250 500 750 1000 1500 2000 3000 4000 6000,

. W Right ear - Upper Teet
15 W Right ear - Lower Teeth
W Right car = Booe

10
0 Ill III III . |
<3

10
(4B)

Average hearing level differences
between air-conduction and, teeth- and bone-conduction.
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2-3-4

2-34 BIEAMEICESITYVHEERD
EEmE R 5 —EE

A Study of Yezo Sika Deer-Vehicle Collision Prevention
by Hyper Directional Sound

OREHEE, AHREY, AMBES JLHX-I)

BEIHEME THAE ShTWS TV AR LT, BFESTRR
RS SVHRBEN S W 40 kHz OBEREEERERTM 05
LMt E =N B0 TV L hORGERET DRBEIT>
fzo ERITN—F27EEVY 27 b2z 7 EALDZDORBIEAMER
E—h—%FL V-, EEESICIXEOERY. HhEEHTCE. 35kHz
DIEEEOEES. 100 Hz 55 5 kHz IZZ1b T 2 IEKEOMER 1 —
TE. EJTOmES, BRERLV .

IEGELS OB SIS LTIV VARG T A2 L, Ft+5
BERERLOICEEERREFN 100 BLLLAELRC EHMEET
=

2-3-6

2-3-5

2-3-5 FHYB—TNURFRRI AT S LDFEE
FEEZRAV-BRARRENMoORESTRIE

Creation of comfortable sounds from various natural sounds
by using deep leaming of their octave band spectrograms

OB, AAFEZE(BHNIERY)

B8y Bl EOAHSERNT HZEBERREICH LT, ADREE
BN OB R OO OERME O EREEE M IR, Bl
THILEEBME LTS, SEIE. BAREE & TOMRES TRET
B7—42 ZALTREBESETL. ESHEEOTREE &R L=,

¢ 5% BHIREE 130 BOAIE—TJNRU FARS bOSSLEE
FEHEEZEET—4 & L. 130 B TEREHbEN &M o =120
EFD 1kHz, 2kHz, 4kHz FEaHE BT60 B £ TA FT—2 L LT,
BHAHZ1—F )Ly b= #FRVWCGEREEHF1To1=.

SHE TAFT—2THLHHEHHE 60 EOWES EIEFT+HLHE
ETHETE(Fig. 1), Fig.2 2 THRDROE] O 8—Ty
FHEEEEORE SRR AT, BREMG LR THHS
Ehin, FFAIREEEENT H1-DICHHELLREEL B D,

3 3

¥

FERE ] ??
] g
3 5 1 |
.
. 1 n

2-3-6 RTF+FYTRADORRBICHEETHEEN
BEHICETHHE
Study on acoustic factors that contributes to the texture of potato chips
TS, ARSI IR RS, SHRRERT
<EGHE> KT FFyTRGEODR T v I EFEEHIC. BEN
s AREHROREE AT L. 50 2OSNE (BH43 4. &
H748) IT10FEEOR T v IV EFER~TL LU, TOROEHES
EWERTA U EREETA VTR L, TOR, 5 BRREEHEORR
T r— b (BRECRSY HBESEE. FEOR. LA %A
TH bl
<HER> FEEEEEOH 1~10 kHz OEIFEL. BRIEREL S5
AREEAYR SN, FfzL B - BOEVWSHIRER =R F v VK
FE, XYy - s ) EVERE ESORSEONSRAGE
OBV 3L BOEWSERER SR T v O EFIE Y047
AR - RYRY ) W EEESUEESEOMEASEM o 1=,

/\c\ -
IJ ﬂ‘ﬂ
(v

—
POTATORY
CHIPS

Fig.1:Conceptual image of the experiment.
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23 P A - 12 2508 sodke 1!'; ?ki akHz BkHz 16kHz
31
2 ;E‘ 2 W Subjective evaluation
g ' DNN estimation
;]NN.:“,_,,W_,C“ G Extracted octave band
Fig.1 Relation between DNN Fig.2 DNN estimation results of
estimation and subjective comfortableness of band limited
evaluation natural sounds
Adh f— s -
2-3-7 BEIZEITA2AFEMRBEIZES
N —
BERBRHETIV

A model of sound wave detection
to lead to inner hair cell excitation in the hearing

OREEE MREKR), ARTEE, SREE (BREXE)

bt FONEICEWTHEMOBEMIZH D~ B RENNEE
AiRe D REFE T A SN S 2 L AP BAIL o B i T
boZEERFIC, AEEMRS G EERRBE TRz Y
D, FEOFTABRHET AV ERET S, A B OEEMEC
S INEE BEERICHAG S &, A EMR—AH EMR
— R DD REIEE T L ORRETT, 13 BAPAEE
AR & A iR & F T B E IR, 2 BY H AR B OR R
BT 5, FRIEORERZEERET S L 1.9kHz CThodi i
ISEETRT b D, FHIC L D IEEBHREE 245 L TIEX
HAEAND LI L&D 2 BB OGO L Fig.l (2577,
3 B HoEIFEOMIEAE 1V ICHIE Lz, 1.7~2.0kHz TR
A OHELZERBHRISET D,

)
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S
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=
g
= e |
2 1000+ . °*
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£ 800+ . -
s «”* .
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60?.0 1.5 2.0 235

Frequency (kHz)
Fig. 1 Responses of the circuit to sine waves
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2-4-1

2-4-1 BEFHIZHF5 Encoder-Decoder ET /LD

EBEHEMLZ CTC ETILADMHER
Distilling knowledge of attention-based encoder-decoder
into CTC-based automatic speech recognition systems

O ZFaFRE, EME BhEX FRER BHE ERET
BAEEEBESASYE NTT AT« P AL TUDT AR,

4 Connectionist Temporal Classification (CTC) [3HEEDEFZM AT LA
OEFETIVE LU end-o-end BFEZH (E2E-ASR) ETILO™WAHD
BEEITS S LA TH Y, ERIEOETEREEBUTILS

& CTC ETILOZHERERRET 51012, EROMEZER (T Y

ki CTC ETFILOFEBITIGATEELAS, KB CTC EFIILAILGA
HEHTH 1=

& ARZETIE, Encoder-Decoder ETIL (S28) DHATHSIEEHE
FAWERED CTC ETIADEZESE (CTCDAW) Z2%T 5

& BFEEE L EED—/ \REMVV-EEIHOERCHLT, BRFE
DHEEFRE (CTCHDAW) |2k YHEE LI=ETIUL CTC BROH T
FELEETILEY MRS NEL, AR YRERIFYT
102%%EERLT-

Table 1 : Character error rate (CER) of each E2E-ASR system.

System CER [%)]
(E2E) El E2 E3
528 101 83 9.7
CTC 11.8 98 120
CTC+DAW | 10.6 8.8 10.7

2-4-3

2-4-3 3% End-to-End BERERMOLHO
FBIEAT Consistency Training Oi&sT
Consistency Training for Semi-supervised Speech Recognition
Ot 5=, & B, 86 B2, e 58, 4 5%, &F T
(BABERFHRAEI, NTT AT P TUSIZ AT
& ARSI, FFER Consistency Training (CEJEETHD End-to-End
Ereene eI IREFROMH S, SNIVBLERT — 9% ERL T End-
to-End BEZEMET IV EMVEEBCSERCIZIENTELRTHY,
SpecAugment DY EEIRSEEERIERTES. Transformer
(2T End-to-End S Er IR EEHEESEA CH LT, 5L
USRS —4&ERUIGERET AL, N e aJie Cha Ll

7= 1: FHEER
| Test 1  Test 2
Superivsed 25.88  21.88
Supervised+SpecAug 21.23 17.23

Semi-supervised (1-best) | 18.35  15.03
Semi-supervised (5-best) | 17.86 14.62
[ Ideal semi-supervised 15.60  10.13

2-4-2

2-4-2 Deep Mutual Learning (53¢
End-to-End E5aRaDRES
Deep Mutual Learning for Automatic Speech Recognition
o =, B B, BB B2, B 8K, AR FH, XE E
(BABERFHRAEI, NTT AT P TUSIZ AT

& KETIE, Deep Mutual Leaming @ End-to-End SRt OiEREE
FIUIZ. Deep Mutual Leaming TIEESOET I AERERBICEETBILT,
EREERFCEETZEEMIHIENIAFTES FHEERN 5,
Transformer (3¢ End-to-End BREEICHWT,ChETOFETIZ
wIHHARYBIBEICHLTERIThaI LR

1 SHmREER
) At "’_' aciulad SpecAugment Deep Mutual | poot ) Test 2 Test 3
smoothing  sampling Learning
- - - 5.83 6.49 7.19
4 - - - 841 623 6T
. V - - 859 631 630
- W - T.A48 5.50 5.86
3 & 5 724 513 540
- v 8.19 5.78 6.37
v 805 567 630
v v 7.90 5.57 5.62
- W v 7.02 4.92 5.28
v v A W 6.87  4.73  5.02

2-4-4

244  CNN 7OV hIYFICKDERY
End-to-End ;&5 DP < v F >4 DER
Efficient end-to-end continuous DP matching based on CNN frontend
KEPER, BEEEGETIX)

#2DRNN ~—2Z® End-to-End &% DP ¥ v F 27 [dF—7—F4—
T U EHTIRDAAHBIETIL & Y BRELRY—T— R A alHE

& L LIEEDIAARIET)L L HE3 L TAS Rt EASRE

#CNN 70OV bI 2 FEHAEDHE, CNN ORMERLFLEETE
BT HFEREIEE

@ EECHEREED=ODN— F 2 73R b HRE CIERTHERRTEE

# Google Speech Commands Dataset DBFE 7 > K& CHME-3 @/
A AT—3 ZAVTRHRE L VBREE ThTh L

SERTIIR M54 FIDEHAHE2 BEAVTREBETHE LS
HISIBMOHFIR FEEHH 9 EOFRIEERER
Table.1:Computational time of keyword detector using three minutes of

data.
Model Eval. Time (sec)
Emb 18.07
Emb+CNN 2.06
2DRNN-DP 48.75
2DRNN-DP+CNN 5.38

Table.2 : Word-level F-score of keyword detector. “Close” and "Open”
means keyword close and open condition respectively.

Model 5dB 20d4B
Close | Open | Close | Open
Emb 0.308 | 0.212 | 0.548 | 0.320
Emb+CNN 0.357 | 0.222 | 0.485 | 0.296
2DRNN-DP 0.388 | 0.396 | 0.537 | 0.517
2DRNN-DP+CNN | 0.340 | 0.367 | 0.525 | 0.518
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2-4-5 2-4-6
ZERGELERRICKD 2-4-6 EBTTIEEREET—40

EERECATLOREL
Optimization of speech recognition system by dual inheritance evolution strategy
* BEEA, AKRFTRH, ADong Yue, MR EIX)

@ RO LEERE (CMAES) 12k 2EFEE VAT LAOREETIE
BAHEOFHBR 27 OHDRHEAMEZ Dh., ThLUADEFEOEEE
REIFATHRTENS

*EYRICHIT 5 ERGERE S &I E R TR R AR
= FHBHHE LA (Dual Inheritance CMA-ES:DI-ES) j£%125

& BIEFE L LITEFRDVFETHERE L L L TREHRICHER

S RERRTEFETM A TLUSNIE =2 —F )Ly FERBULVIRE
W AT LIZIGFARTEE

& EEFHY—ILE Y MESPret)® and LI EERERIC LI-#{E5RER
[ZBLT, EFEEHIAENEEICETILYA XERELUE

20

2.0E+06 4.0E+06 6.0E+06 8.0E+06 1.0E+07
ETILY A X (# params)
-8-CMA-ES(15) ~--#-CMA-ES(25) =+ -CMA-ES(50)
—e—[DI-ES(15) —4—DI-ES(25) —&— DI-ES(50)
Fig.1: —EWAXLLTF Tl h =5 — OB #FIT @R R T)
andlL- BN BITA T 74 MEfE AR S THER

2-4-7

2-4-7 MAF LSTM BEEANBZET ILERLM:
AL LT HF AR TR RS EFETILEET—2DHE

Unsupervised text style transfer for language model data augmentation
using BLSTM-based word replacing model

OIS, $RERL MBS, <—2-FLo07
BABERFEHDASH NTT 232 =5 —La PR
® Za—J)LAubT—oOBEAN LY EEEREISRIER R LA, BE
EHIE A ARIFEO BB Th A28, BARIFOTAT—SELRED D
FERF A TlE, ZOMELEBEL TERTEHLOTIIAL.
& KR TIE, BASELESH CEERAICHESh TOS8EFELARTT—
AERAVVEL)TFRRRSA VR B I EBET IV FB T —AOHBAT#x
BT 5.

& TR RARRAA LI IO LSTM [ ESCHEANBX EFILERNTIL,

A TERL-T FADSCERTTIESERITT = OHEIEET5.

& CSJ HEEREI—/ \RETTE AL T—4, NTT S—F+2 4 A BEE
1B FE0— " AEEREF AL T—RELTRVWV-EERERBICEY, IBEFE
DAEMEEREILT=.

Table 1. Experimental results obtained with the nine trigram languiage models.
GenCSJxN stands for generated CSJ data that has N times larger data size.
Evaluation data

Development data

No. Model PPL OOV WER PPL 0OV WER
1. NTT 449 142 218 445 134 211
2. CsJ 1286 221 226 1226 218 218
3. GenCSJx1 795 073 216 782 067 210
4. GenCSJx10 754 056 212 739 051 206
5. GenCSJx20 751 054 210 733 048 206
6. GenCSJx50 746 051 209 728 046 207
7. GenCSuJx100 743 050 210 724 046 206
8. NTT+CSJ 465 040 203 453 040 193
9. NTT+CSJ+GenCSJx100 452 040 200 441 040 19.

TSN —{R5E
Privacy Preservation of Speech Data for Constructing Acoustic Models
OXTE BR (FoU—FAT1—2HFH))
S EHETILOFEORTI-L ZLRBTE, FAM VAT—2HED
& A VRT—R2OT 54—, BEREEISEEAEE L
A EEARENE WD S EEMONENK S ITT ARELHD
SREQT 54 /1 —EHEL-BEETILOFEEETIE. FET—4
EREIL. SIUALIHET H L TRENTOMEILLETS
S ESITEEYFRA ) VIICEY, EEOERLEERT D
®CS) DESERE F A VRT3 —HGEERE F A T2 &
LI-BEEEERICL Y. 2R EOFMMEERIIL-
SHITRT &SI, £FEEF->TESBEYFE LI5S 11.44%DE
ERUEN, 2IEEEMELIES 12.03%. 15 [2H1=5 200 &%
HEIE L1552 11.70%(0.26% METEEIET) & IE o 7=

1LEE 1170 1157
S ] 11444
S : p

0 200 400 600 800 1000
# non-preserved speakers in in-domain data

Fig.:WER[%] on the CSJ testset when partial speakers were preserved

2-4-8

Za—ZIVEREIRICE S
EBEEEHNSEULEEANDTFRANEIM
ERWCSEETIVEE

Converting Written Language into Spoken
Language Using Neural Machine Translation for
Language Modeling

OZBMEARY, Hifxicr, EEEAY, FRfHEY, HNEHRT
(t®x - I, *BFIBM)

¢ BN EERHICBITEERTTILOELSEED

¢ LEBEOBHEOELEESEN ST LILI—/NRZEFR
OA BEDOBRGESZERIL > ELEETFAL
OB ADERERTFA~ - BEEETFAL

S NELLI-NRAERVWT, BEEESFLEETFA+D
TETIL (Transformer) 55

¢ TRETFRAMOERN - ZHRUERRT 226,
HEFRAFIC top-k TV v I %R

@ TiREOTFAMESBEETNEBERCHN. EEDHETHE
O EBETILOBRKEAC Y OFELSEEN
O2. NEFUEESBTTIEE

O MEERHY RV ICEWT, REBEDORLAER S

Otop-kH > FUvFERWER (BFR) H
EYAZEBEWTHEMTHZ I EERLIC

2-4-8
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2-4-9

2-4-10

2-4-9 A phase-based voice activity detection
using statistical likelihood ratio
of the derivative of instantaneous frequency

YrMNguyen Binh Thien (Ritsumeikan Univ.), Yukoh Wakabayashi (Tokyo
Metropolitan Univ./Ritsumeikan Univ.), Takahiro Fukumori and Takancbu
Nishiura (Ritsumeikan Univ.)

Conventional voice activity detection (VAD) algorithms primarily rely on the
amplitude-based features. This paper infroduces a new phase-based
approach for VAD using the statistical likelihood ratio of the derivative of
instantaneous frequency (LP-VAD). The performance of the proposed method
is evaluated in comparison with a conventional amplitude-based VAD (LA-
VAD) and our previous phase-based VAD using Euclidean distance (EA-VAD).
The experimental results show that the proposed method achieves better
performance than the VAD using Euclidean distance in most conditions and
even higher accuracy than the amplitude-based VAD in the case of white noise
at low signal-o-noise ratio. We also demonstrate the advantage of combining
the amplitude and phase (LPA-VAD) for improving the overall performance.
reteronce I 0N (I T
R | J pLw-—ui
| NN
L ..
L1 _pusNy.. s

Time
An example of VAD algonithms on a speech signal impared by white noise at 5 dB SNR ™.

1The orange parts denate the voice activity detected by the algorthms.

EAVAD & l

LP-VAD i | §
LPANVAD i L

2-5-1
2-5-1 FEAREHEE IZE <
REEH R OB
Analysis of articulatory behavior based on inverse estimation of the vocal
tract shape

ORAL—, IWARRA, AFERLEERRL

SEETEET YELT A U8 7 1 —RIEBEHH N LERS O]
VIRLWVEBERL=-2 O THBA, FEESLESICOLTE, B8
HFEICEHBENEES TOFEDRAHV OEHERICHENTH
Y, ERREIDEL LI R0BNETET 2EHEORSHEL
DIEENRIREEC L E R, ChETICHRELTWS,

S FHTIE, FEOABHLIRABVEIRZ S LNTELENHEET
DS, FEEDEMIIZ & 5EH R A = T OEVE EDRFTILTEE
A IRA A Z ENTETLAMNIDWTIEETT 5.

®Fig. 112, HIEOETICHES, FESEEORISEEDZ LA
%379, EFRHDSOBEIZHE T TESTT LETEEOROE
17,1819, H&LU 20 EEOETHE DLW CGEEETL TS, OEL
124829 % Section 20 [ZHLVT, hOEM (FHoERM LULE
LB A 2 T TEEDEAKAE (Y, OB EITL TOERHD
EEE TR TS I EAYERES IS,

—inl]  m—acmll Sectionld Seationd0

Fig. 1 Pseudo velocity patiems of the partial vocal tract comesponding to sections 17, 18, 19, and 20 (lips) for fabal.

2-4-10 YORE—H JLEEARBICE O
Lip reading M7= D EEMZEL K A 2@

Unsupervised Domain Adaptation for Lip reading
Based on Cross-modal Knowledge Distillation

OBBESE (WEX), EFEE (SEER. SBE— EOEh,
HARME @ER, FlE (SEEW
SEEEHETANS) v T =T 4 VIETILADIORE—HIL

AIEERREI T D (BEmA L KA A LEIGERET 5.

S HEKDFE KA ABETIE, & A LDT—2HE—D2 5 RE
BIZBTHIELEFEELTEY, FEU 3R (out-of-vocabulary) DT
— A EEET—2 &£ LTERT 22 LA TSN

S ETIVEEFEYCHRETT 5L T, PRI THSAEREL,
ChERVWTEREITIC LT, HEMEL FA A ABGH ATREE 125,

@ =52, YTHSRAKE (sub-word)l$H S RITIRIE L ALV, FF
EIERNY SRR DT -2 EAVEGERRES T 5.

BTHERIC LY, REFALEGT 200 S AHEHITH
STEHERMTH > THENECHEEEEF O L ERT

| — Output fem—
()
Sub-word-level

representation

B - 001

Lip movement

Fig.1:Overview of our proposed method.
2-5-2

2-5-2 EHREZEBUC-FHREBEESECLS
1 RTDEEEEETIV
One-dimensional acoustic model of the vocal tract with yielding wall
based on the finite-difference time-domain method
OMFBER(FRIX), BIBR(OF7R—77—8%RM

€ ChET, bhohED U IVET LT ALTES SRR S
EE R AR CEN Y AR EE R ETILEREL TE,

®LHhL, COETILTIIERRZEECEGN o0, F 11\
JEBEAME< D LW SRS B o 1=

*TIT, BRPOEEEERELES, TORESERORNICE
ThHHSERAIERICIRENC &, DFEYEEDOHWEDATAIE
SN EABRLMZLE ST,

®ELT, BOEMNSEREEZMET HXZTEHL =

& BEDOEEREHEE (Fig. 1 L) ZAVTERBOMB LR
Liz& 23, $1HBOFREHOLFLHETE: (Fig. 1 ).

o 2 4 [ 8 10 12 4 16 13 20
distance from the glottis [em]

150 . ! ! ! . ! .
Z o0 1
——without
_—Ni!h J
50

500 1000 1500 :[»ooc; 2500 3000 3500 4000
Hz
Fig.1: Area function for the vowel /a/ (top panel) and
transfer functions with/without yielding wall effects (bottom panel)
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2-5-3 ~ 2-5-6

2-5-3

2-5-3 nMRI B)EIALHIERE DWIBEHLET S
FEROERICEHT HiRET

Examination of building learners which extract contours of the speech
organs from tMRI

FEPER, PTARSR(FRIN), eEt (PFfEX),
REMRBIHCF, AT)IIE ALl (EIEE)

¢ BAETESHEPORBBIEDT=8%, 18 ROHEEEDFEILERNZ VR
HECRERL TT— 2 A—AFHEEL-,

& COBEN SHEFREORDERFT AL LTHE L, EESNE
T, HHEEEEA LR,

S EHETIE EOEBEFEEMT—2 & LGHRLTEEREERT
~RED, HEBEOERDT S A2 D ETOTEE L=,

S HIEREOWIE Fig. 1 TR &S, REHFEINS R

(F1~F2), KELBMER (M2~M1), TOMDESE (M12~M8)

M3 DIHESh=,

S EITEARLEAMM RN TV DA HBRE R T—42 L
LTHEEREERL-LE, BLnMBEORENS o1,

MW B ow

BEROAT

o

M8 F5 FG N3 M10 N4 N12 N1 M7 M5 M11 MG M3 M2 F2 F3 F4 F1
RS S S

Fig.1: Dendrogram for bounding-box of the speech organ
among 18 subjects

2-5-5

RERREOROZHRRE W/ EERIC
ACHHRIREBOER - HEBDOHTE

Observation and simulation of compensatory movements during velar
plosive / k / production for nomal subjects

HEEEA, FRE(JAST)

+ 2 IR EOESE FRAH LA (EETEE FoEY T MERIEST A
lakal~lako/DEEEERHT EMA THEEEMEAEL, Dysathia BEDESEN-Roh
B, BOTE|ZAA) ThRFFE | O B —HRERFETRI bAoA E IO ERRI LT

& EESHTEEL, 7T RP6BIC [31FAA) % TRP2 AT [pigt) &bl £
7 26 BITEEROFELIREDD (LW hE i, tablel 2 858,

® Dang SOFEBPNETILVEMLT, (BI04 1ZEAHINEEEE (SC) OiEEHY
MITT, MhRFt) ISR AHRERSE (T) OEIEMN - TERL, 5IEAMETIERE,
FRFHEARERE & L SIEAMCHLTIHRI S FEOROERIGON £
= AR ZIE SC DEIEMA BB h-> TUSEREAREN . hRFH DT
[BROIALIHRA L FEOBOERLG St BROBUARIC oL TIER SR
#oht: hRFeELAEEETIESG & TORAHINIZEIE L TLO 2aTHEHE H 5.

4 Dysatthria SEEOWEEEROED [51%:2A4) © [PRFE) (L SBEHTHLEREEL
B AOENSLZ LA TN

table.1: Lower gums - tongue tip table.2: Width of tongue

aka aki aku ake ako

aka aki aku ake ako

SubjectA + + + + + Subject A+

SubjectB  + + + SubjectB - + -
SubjectC + <+ + Subject C +

SubjectD + + + + 4+ SubjectD - + -
SubjectE + + + o+ SubjectE + + + + +
Subject F Subject F + +
Subject G + + Subject G *

*+" : Distance significantly increased
“-": Distance significantly decreased
“* " : Missing value
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2-54 REUWETOREEICEIGERES
BES AT LOE

Evaluation of Remote Articulation Test System based on Pronunciation
Diagnosis and its Confidence

OB OISR ERET), ATELAF(EREREFRELRX)
S HEIEFIR (SFEERL) A5 HECOMSREISEVAETERN
SR ERENTE LEfMAEREVATLEMEL TS,

& 3OOBEAE (GERE. EREERE AT LICE HEIERE.
— RS web REE AT LICL HiEIREE) OB LLE,
& SERNEESE0RE K L. SHEERT LRSERIHOIHA

HEEMEREETER. SoIc. BERICICEHHEEE (HEYHE
EXEL) DS THHLEREHELSHS(5)) £TOD 5 BIETEE.
& ZLOBEAEMLUICRESRT. REZIRGRO ACT #iitiEz
HHLUTEELRO-ER. £5 0L BERO—BEN SN 1=,
& SHRETE T SRIFEEEOTHDEDRE 1T o 1468, &%
WERE AT LERVV-REOZIEEED. dmREsYs, »
Dweb SHEVATLEFERALGE LY LERISEN o=

-

0.95

0.9

0.85

0.8

0.75

0.7

0.65

0.6

Fig.1 Observer Agreement in Pronunciation Evaluation between Inspection

Methods. :Face-to-Face vs Remote Articulation Test System,
B :Face-to-Face vs Teleconference System)
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2-56 Fa—JRFEXIZLLIEEIN\EUXE
AT LITRAR—MF2—T | DR

A supporting system for voice rehabilitation by tube phonation exercise,
Smart Tube

QNIFEFGERA), bihEt, FREA(PER)

S EERERENTIEFYNE ) OF 1 —TEFEIETIE, FEDD
B LA SIRIEEAEEL 7+ — Ky 71212 5.

& L LAHS, EEORFIIETESEER AT hBEEDHIBO
AR ERBOBREEERIELTAAF 71— F\y I TELFE
[Fereitey )

& 2T, BRITRTHECF 12— T EEIIBSOBEE R SIERZF A
LIz A AT —Enw O AT LERFELEZ (IIF5, 2018).

SEHETIE, COVATLESLIZEIR ME-/NEUEL, Fa—T
HEIEPOREINKAEE % LED OXTIA— KNy I TEHEE
UNEVHELRATLIAY— b Fa—T ) £ L0 THRET 5.

Fig. 1: Prototype of Smart Tube system.
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$2H 3A17H (X) HL5R5F~FE6RS (71)

2-5-1

2T peeEcRERSEE>ER
Using international phonetic alphabet in life.
OMAEF (EREEX)

&I, ERFOERTLTFISRELSIHO-0HIZRSDES
3. bhAA, RERSEFE-TEFEALZY, BHEORREESR
AT EEIRICZRSONERTHS. L Ligh's, EFEMEEEN
S, BICERICH CRRA R VNREICL o T, BETTOFEE
HAHEHTHHL I ENBLY,

& E-, REREEHLHOIIE, HEHEE BhO=HDRAIL,Z0
FUAEERENNFTRIEE CTHEWTHEL, T85) WS 4EERE
FTTHRENS LTLESRELZL, SIEFHHDPETSESZ, BF
2 BICHRERSEHEEFLOIFLDE AL,

5, CARICRERRSOREEL, ohbOneEALE, BEE
FTEEMEEL G, Bol A SHEMNFLALLGNI L
hEZ OIS, 50O BETE - ESRESORAEEET e
PENEAT-ETERIES L 3EEE L=, BAMICE, TEXR
EEEE OIFET, RERSEHE >z LINE DRZ VT EFEITHE
2TH 5otz FERIE TOEREHRETHD,

')°'*‘(,, ‘&?{3“0_. Szei‘?‘f;' ? o'm-iakn
oha'|o- ii%"* waira,,e tio

Fig.1: 2% T OERRAR

2-6-2

262 Bt hHRIREE RS RO S RREH
Ultrasonic sound source with a circular flexural vibrating plate
capable of multi-frequency drive
OfF#i#—, KiR% (AX-EI)

& A= RERE AL V-8 ERSR(Fg. 1)&. RERROEILRKOH
AE— FCIREY 57=0. AT 2EEEGH TIEf=f-—DDHIREHR
WERS., BOTRE LI-EEMITEA S, EROBE V2 —h 8
T, BWHETHHTEL LLREHITHS.

® COERESEIEIRRE TR CEESE L LEEA TS,

& CNESFRT AR E LT, FTARRIMREEECEA>TEHET
5, REMROFIDISH L THAT 5 2ORMAORESEE LT 5,
HHOEBHFORS EHTHELEE S, JhizkY, SHEDREH
[FENFNRLELERMTHRRES 4510, BRGEHOIRE
BEERH DO LTI A(Fig. 2),

S REFEERIC, YRS THRT A -hHRERE AL V-2
ERIRENR(20kHz #)ZESEL . TOREEECDLTEIIL TS,

" Bolt-ctimped Langmvinetype
witrisnic transducer fBLT)

Fig.2

2—6-1

2-6-1 PR ERR T v Trh— 2 £ AL
INAZE R E R EROBRE
—Ff & R— 2 D EOBRE —

Study of small type aerial ultrasonic source using hollow stepped hom with circular plate
-Examination of circular plate and hom dimensions-

OFRps, PR, =8 R(BX-EI)

SFESL, NETENGBEREBST 5ERE LT, FRtHZE
AT Fi—ERLV#60 kHz OFREOREEITo>TWS, 22
TlF, BIEEIEHCOMSOL Multiphysics 54)ZFLY, FtREhzei 2
Ty ITR—2OFERCTOVTREETL, EERER L LT,

#Fig. 113, FROEIREE YU Sh-FROEREDERTH 5.
0H, AVEEROTAL BREERECLYBERL (EREMEGIT
=5(EE L=, B& Y, 268 300 mm 21T RIEHROSEEL, 0
FETHAEE LY, B—0OfEREE > TS Edthhofz, 4
B HEATHM T, 40

: Measurement value 11.2

BAREEZH 31 Pa 35 ;Elumsol,m e 2
(#9124 dB)TH>1=. 30 , 107
F, AEHEROEE 525 I 0.8 -g
e s 2
LIFEF—HLE, Th E'; a2

&1 =
&Y, ARFPERR ; 0.2‘25
T ThR—ERLE )

sEom: BEE 90 60 30 0 30 6 9%

Angle [*
FHCTHETE ST ganlh
B ETLT = Fig. 1. Directivity of sound at the tip
of the sound source.

2-6-3  Double-parabolic-reflectors ultrasonic
transducers (DPLUS) for multi-modes
excitation

O Kang CHEN (The Univ. of Tokyo), Takasuke IRIE (Microsonic Co., Ltd.),
Takashi IIJIMA (The National Institute of Advanced Industrial Science and
Technology), Takeshi MORITA (The Univ. of Tokyo)

Double-parabolic-reflectors  wave-guided ultrasonic transducers
(DPLUS) to realize wideband (0 to 2.5 MHz), multi-harmonic modes
excitation (over 20 modes), and large mechanical/acoustic output
will be introduced in this presentation. The double parabolic
reflectors mechanism serves as a horn structure at low frequencies
and an acoustic focusing structure at high frequencies to enhance
the energy density of the incident ultrasound. We verified the
working mechanism by simulation and experiments. Superior
abilities of DPLUS are very promising for examining some basic
physics (such as frequency dependence) in the fields of medicine,
biology, industry, etc.

(b} Low frequencies

Fig.1: Working mechanisms of DPLUS. (a) Waveguide configuration. (b) At low frequencies, the 1%
parabolic reflector is analogous to a hom structure, and the vibration amplitudes in the thin waveguide
is enhanced. (c) At high frequencies, incident ultrascund goes through double parabolic reflections.
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2-6-4 ~ 2-6-7

2-6-4

264 BRAEPEFTRITAARFTLAD
FIRESFE
Radiation characteristics of high-intensity aerial ultrasonic phased array
OXIES, Bk, LB #EY—(AX-BI)
@A TIE AUPA 2k HEMERRETZERERL, EXESETR
IZ& D IFRIEREORE DR T OLVTHEET L TLVA. FEiERT
[ZELTIE HRICBHENGEEOE—LEOY A FO—T0EN
KECHETS.
SHRFETIE, LEROFAIEFREE57-00 AUPA DEE, BLUE
OEFEBEHHE DV TREEL -0 THRET 5.

Sound prossure [kPa)

1 2 4
17& inch microphone Time |ms]

Fig.1 Experimental device and sysiem Fig-2 Wawe form of sound wave at focal poing

i i ™ i ™ i -
¥ 3 - L ]
¥ i § g g 2
! : i -i 1 4
L 1 1o (T (T—T o . a .
Posiion, 5 [ R S = Posiion,  [mes] Poition, s [me]  Poskion w3 [men] Pusition, e "
@247 ms{ls)  (B5AIms(1s)  ()BIS ms(lst) () 252ms(3nd)  ()ETSms(3nd) (D960 ms(3nd)
Fig.3 Sound listribution in free feld at l frequency and thind frequency.

2-6-6

2-6-5

266 aumT L OIS & TR

Internal structure and radiation waves of active fault model

Ot ER (BHK), KEE—(FHEX)

For L, HUEOEETEANORERNS & AR BT S, 1§
WTGE s & OB 35 A D Tl B, 0Ll B2 SR
POIREND R S5 SFEET 5, EOATIE, LE Lidietcadios
FROBEARNEND, £ 2 TEOWN L IEEREOPHRT) A BhE-S
AT OIZIEIEET VOS2 L—ira Y E{To T, B
6000 m/s, "PLLSHHEA 3000m/s &% V BRGEEERGS S S NERWS, &
2 R InBKTEREEE 30 km T L= VLADR S 2Rkh, FOfRET
Hhord, difia b, o X, FNENUREL 600,440 & 280m OF 2 Rkt
THHOTHS, WTRHESIZHIL T YLAREHR LTS, Fi-
BISREWNE L YL ATRE T2, L AORRIHRECH e ¢
HAHDVELE SN TOHIREEIRNIRE . L > TEbS, X 10km D4
2 N CHIREIE A T 11 km (2
BIT5 W AQAT—A~T B s
OE—ZHIE, a b, ¢ IZHLTE J Y
NFH 220,288, 383 Hz ThD, 25|
HI B8 SN2 B I )
SNNEEEL D, ZDXEIRE
Erespt sy e o i A G P S
b LI LIS TS, Lz ko b D
DT, FPREE =N D FEc e ORI S EE OSSR
BEEN TS LEZ BN,

o

25 0

2:6-5 BRMEEDFFRBTEONI-BE
BT HEFHEL
Sound field change at the bottom covered with iso-velocity layer near
sound source position

O~ 5% (UIBKT), FHhaER GHFK), KeF— (FUEK)

& BEICERN ST SN 5158, FREEERRE TR 2 XEE
EIOHERYT S, LHL. BERFECTERIEERAETEZLLERE
2REL. BEICIEEBLAEL. DFY, KblzHITHEHILAERH
IZEWTILBEERTOBEB L RN LHAEND. COMEEHRHE
HREIEET 2155, SI5ICHT DMIBOREIIA FND.

@Fig 1 12K 100Hz, SEEE10m BT, BELOERED
FEEH50 m DISEDHIEEET HEEN SHIBOL VBB TR
HU-HEREED ETT EHESEROAOESHTHY, AR
(FEEREERETESRABATHS. COMAORELET S
&, BRGOEI CHEAREIRE B LT, SiEIdERE,N cneRETE
R E ORI SOBEN SEREh TNS I LADD. &
SICHIEROE S ZFHLSETV &, BEIHSm [CELTESS
(LR, =oISHGDSBERERAOFENELS 5.

Subamg : Subamp 5
weisi » . o
P =

- A : " P . "
- - " 10

o - 100
§1% - 1 §1%0 2 o
& — .,

200 " 200
et w 1%
-0 v -n

oz o4 os a8 0z o4 os os

Fange [km]

gijg,‘l :Comparison of subtracted sound field by Rs-;dlikﬁnwlent layer thickness
bo% freq. 100Hz left, subtracted bottom right; subtracted sediment
m
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EEBHICETATREHAKIZLD
BRERERICEAT 2B R UMENT

" Experiment and analysis of high frequency sound field
with use of a moving source in extremely shallow water

AllA 3, KiE M ANR £ KB ME (#IXK-I)
AL F OlFk @ AREF IEH (NEC)
& EEREEICE T 5ERETROERHERED -6, BNIR/UKEDILD
(Fig1& Fig2) [SBWTRESRZEE SREBHSETHRIAEREL-

2-6-7

& TRISRIEHHERO—A (Fig3) (TEFERE 19z DIEET, A7
E—LIZZ S EFE Bellhop [2&£ 53 2 L—3 3 A4BR (Figd) EHEELT=
COFITCIEBEREN LETWEREN—BT 2 Lh RSN D,

Fig.2 Measured sea bottom geometry

] ] 70
| Simuatedliand) 5 ©§
oo Simufated(S2) 2 503
O YT é“’ «}
b i H%e :
= T Nl ol g 15 H
o ) m‘,"i W'I\#n r“'ﬂ ﬁ:F azu : E
) il 25 Hiwo
0 00 L) L] 0 1000 ] 200 400 600 800
Range (m) Range (m)

Fig.3 Comparison of measured and simulated TLs ~ Fig4 Simulated field using Bellhop

AXEE222 02 0FEEMRRERS



2-6-8 ~ 2-6-11 £28 38178 (K $E62H  (13)
2-6-8 2-6-9
2:6-8 BEME A A—D T ISRLS 269 U~ BIM PE AERLVEEE NS I IRARAT

MBFEL O AMOFTEAE:
IKRIRTFIED T rIfER

Sound speed measurements for some materials of convex acoustic lens
applying to ambient noise imaging:
Preliminary results of temperature dependences

O 7k, MR T (5N

@ FEME A A—DUH VAT LE AUV SIS A-000E L
U AITE L -EFEHEOEE CDONT, FOACRIEREFEEFHIIL -

®IHDL VAL F uH T+ — L TG26/3000, TG-28/4000,
TG-39/11500 [ZDLNT 10~30°COKBMBATIRLI=E B, LV
NEKEOLERIZHEVEENMET T 5 & WL\ S KRIKFHEO FIRREE
B#87- (Fig.1).

SHAE VESNELERE Y, FIBFEDKERICHEITHEREHEE
LTEIEERE L% SIEbEEL TR#lbshi-L Xk
DOFRAHEEREST-. © 2Tl 20CIsB UL THIKDEEE 15158
mis, PEREAT O F— k FC-72 MEEE 512 mis, TG-28/4000
DEEE 25805 mis & L1=. ASHEEEO, 5,10, 15 BEI=H1H HE4IE,
FREhh—AICEE LTS, (Fig.2)

= ="
:—"
Fig. 1 Prefminary results of sound speeds for e
materials of solid lenses at 500 kHz Fig. 2 Example of optimized lens shape and ray diagram
for TG-28/4000
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2-6-10 4 oS54 VEBREMEHCLVIEELT:
ERAGOTNIZDOLNTODER

Study on misalignment of sound source direction estimated with in-line type
ocean bottom seismometer

O&E#R— (JAMSTEC)

@ DSSRIEINEAZERRI C &k Y, dUEEIRE R S b FERERE B
[CEBIEREEEI R ShoaEr— J IV RIS R 7 L TERE
EEESEREAE) (Snet)DIEEMRE (3 BN ILEREED D
BT—20I—FT 4 9L E—2aVERWT, T7H OERAN
ERHDHE, TORRINCENT, EROMMARN S, BAlRICE
STIHBEATH 30 EICRAThARLND. T, KPEFEDBE
E~ODAFAIZDNTE, —HICSBELThAR SN AEARA YT
T4 I3 LEThid SRERIEE G5 HS. £2T
SEIE ChoOThORAEIZOVNTEREL

S ERAOTNIONTIE BFRERTHO=EDS AT LOMBEE
R ARV I 7 AV OEREMCELTERATH 9 EOTh
HHEESh TG, Th s BAREME CEHE Sh-fRRITHEd 5
HzdnFE Sl BLEREET HEENRETHA.

& ChETIIKFERRZA T SRA—ERER~OFEmEAS £ {1E
LTLV= FIT, RE—EAESAUER L T 2158088 4158
Ltz ZO#HR BEMERI-&ZIFRINE NI Lh 0ot

& — 7, HEEE O X FLA O AL BSEES—JIILOBEARHHE T,
FThhUE AR HERNF DTz,

¢ ZOENS, HEEORBEAAVISEEL Oh v T L THRED
AR SN,

Ocean sound propagation analysis using Green’s function
parabolic equation method

wRE E-N 88 #% (AX-E2I)

¢ BFEPTOEFRGHREM L EDhIdFELE LT BpRFEXE
(Parabolic Equation Method : PE %) A% 5, PE FEIZIZXBIL T,
Crank-Nicholson PE (CNPE) % & Green’s function PE (GFPE) &®M 2 i
EhHD,

@ GFPE [X ONPE [T~ THALGHREBATL S 100, HHEAOH
HICOPHEETERADRELLY, AIAERHFEY S LWL, RBT
i, FBEBRELEIAREMERICEVT, BERARMCEESH
#FESEEH S, GFPE & CNPE OHHHEE L EEOLEZE{T o1,

& HEERIZELTIE, GFPE QEREAREAL, HEHEIZOW
Tl&, BKE & ERBOMEBOELATERDIES, GFPE &8
ROBEFKREL Lo,

& BINEBEEKEBOHREL, HKEEERBOHERAES v E—4
VAEELTREEEEL-ERE - HHETS &, BEAWES

heDTEELWNEZTZLOND,

s e )
'."I.\'h" e [V
Il:]_\l_p“r.«w-‘l.ru'. -J'\,'].I,.I
5

ative sound prossurs level differenceldB]

Propagason distancelr] N . " Propegation distancelr]
(a} (b}
Fig.1 Difference in relative sound pressure level at sound source depth (GFPE - reference).
The sound velocity distributions of the sea water layer and the sedimentary layer are (a) Munk's
profile and 1700 [m/s]. (b) Munk's profile respectively.
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2-6-11 HERBROFEATIFE
ICEOSEE—U91R

Acoustic scene analysis based on audio-visual deep Bayesian learning
O B (EZETESIen)

* B8 B ETEEREL TV SREEHTET S DNN 0F8
> (ERIIEF v R BS L EIGONT T2 S BEHENH DFY
> SRLIL TR S VER (F): NRADMYSEY) THRIEMICHE
X777 EFvXINEEESOEMEREFIA
> [ 0L S ICERFRE NEFRIHS T3 ?
S FHKRTI,
> VTEFEORREIIRIC L 258 — VU thOERE
> CNETHRAVIDIBA TESEESEORBATIFE

> IRTEEGEA TWSIFEAA AFBICED < FEEE (2-1-12)
ICDWTEBN T3
gEteoE S 0E

#EFE

T —2OEN - ¥EET L ERICER FEREERENENICFEE

© WL LTHEL FREMEERIS | |© BMAMNLEHNE TR
@ EFIAERELYS TRHNE BFRFICREALFET 2D FR

© HEML L/ $HEEH D THE LIRBGEGEY BV
@ IR > BRSO EDEN WS TRITAREIC

DNN{E > {ENZE 5348 DNN{E > FEEAI 27
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2-6-12  FEFELR-BERFERZD
Al i AT LBAFE
Al diagnosis system developed by deep learing
of ultrasound images of liver lesions

Ot& # WIFGEK-E), BEEES ITRESRGEEX-E)
R, EREROFERBFEEICELS Al BIF AT LOBERSE. i
FHTIBEELTLSH, SHRELS Al VR TLOMREORERDD
&, ERE7 / T— 3 VAV hi- S RELERT— 2 A —ATH
%, BAREFHAZEIREE (AMED) TERERRIZESE ICT EAMME - A
THAEREMEER) TIE. B, BEHR. PR, BERGEER
EfERO 6 APl EGY . ERIHEEMERSEEL T, BRE
HEFREBOE v T—3_A—2OMEL . FhzERAL:-ABEI &
ATLOMRFEIEDH N TIVD, BERKERIE. 2018 £ cBEE
TEEZSMDLELY, 21 OEFREEORAOS & FHE. ZR.
TEIREsI TR 5. BuLE & BEOIE & 28 T—42 OERERE L=,
1 3B R T, FHEE 31,000 B & FLIFAESS 14,000 EHEAURE S
N ThoEERLIZE
[BEE LY. BEHS
O ESORE & &SR
B4 TEERETS Al
B ATLOTO R
A4 TERFEL.—ED
BREF/ TN, AE

Tl&, ShoOEY 2 oA N iy ]
ig.1 A prototype Al system for diagnosis of
NI B, liver lesions

2-6-14

2-6-14 fItE - [% - BT
~BRERTEBLVYDE LR L~

Phase, Meteorology, and Consumer Behavior
- Relationship between frequency, weather and shopping -

OEFARsA(— M EEAB AR RRS)

S RENHICBITAETI—ARTA v IA A=V DOFRERELT,
JE— MU TRITERV-SRBERAL SR L—F—0F
FERBNT B, BED) ET— UL TRFIORRIZKLY., BIET
1% 25 HEIcH) 1km WAOEDOHT. SR L—F—TIE158IcH
250 m PUADBDATZIEET 5 EAABE > TNV,

@ Ff-, TRERECRRIZEITHATEREDFRBHLE LT, TR
FRIZER L-ESRETASEHEENT 5. REPHREREEZER
LE-REFRADHR, BOLIEOPOTY LIFD 97%ETR TR
[:): Y bl 72 | B

S ERCRRA—H—TFREREFNAL CTEEREORBET o1
F. BOLPEODOEMEB LR 20%HET 5 LISETIL. i
FHEMEE B> TWAEROROHRI-ER/RL 1=,

ol e j
2010 7/5 18:30 T A R Al

Fig.1: Example of Color Enhanced Satellite Imagery of Cloud Level from
the Himawari-8 and Rainfall Intensity Distribution from X-band Radar

2-6-13

2-6-13
AR[ZKAHEFEREITICOLNT
Acoustic analysis by using Al
O# EHE, APhongtharin Vinayavekhin, #RE3S,
ADon Joven Agravante, SLTEE#H# (IBM Research)

& B2 IIEERTOSFEINAIE & 7 O BARIEOmED S B
BARZEHTRY . AERTITERIEHE L EXIcH T 55 ER
HOGRIZOLWTENT 5,

S EHRTIAN)UFE TR ERDH DDITKELD T, SNUZEHE
TEABLIEY 2 aL—2 3 UF—42 EHBED PTG AULEL
AT —4 EE ST HET I K BFEFIRET 5. (Fig 1)
> IRNIATERMRT—EAELTH, Y2aL—Y 3V T—4T

FELEBAIZEAT, KUBLEEEEEEEL N,

S WEEICHE T SFERITOILA L LT, iSESIC L 5B ERHBIR®
TERAE VAT LOFITHR IR YHBATLS,

Sim
D(,8,)™ or
Real

—— I,

d

—— Simulated data —= Forward
—— Real data +—® Weights update
—— Both data GRL Gradient Reversal Layer

Fig. 1: Adversarial learning framework for sound source 2D localization
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2-6-15 HHFEICLHFARETEESATLD
FBERLIZET 5 —1RE

A Study on the Enhancement of an Inaudible Sound Communications
System Based on a Machine Leaming Approach

*ER BIRL HR B £ 'R
FHIRTIE BHEFEC &L HIEAESRIE L R T LORER LIZD
THEIL TS, FAREIT BEME FuIJ5—38 <LF/RT
AL HEEEERL-FESH L. Za—FLRy FI—JEFA
LT TR Z T SERISEROERI S DL THET 5.

| =

E

\
\

E

Mgy [kle] B
E

PC
(Transmitter)

Smartphone
(Receiver)

2
E

Thgrency Jills]
§EE
F
¥
l g
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»
i ]

FHETIE, BESOARY FATZ LG, 11+ IEEREERDAA
EHEEERE LTHEL, =a—3LF%y NI—0&BATAHZET
HIESORAEHATD.
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2-7-1 FDTD i EZERAWV-AFREREEES S ARE
G0 SRS FE O BR R D ARET

FDTD verification of relationship between biological tissue structure and
shear wave propagation velocity evaluation accuracy

HfREAR | XFEHRR Y MLUEAC SAKS°, WOE®
( FHIFr-MAHLL, 2GE ~VAF T Py s3, 3TFIHER-CFME)

4 Shearwave elastography (SWE) 03iE#(L7 JO—F M=, REIHRT
DS CIERAEAT Shear wave velocity (SWV) (252 288IZDT
BElEd 571=6), FOTD A& AV CIEIREZ SO ER L - 1REHa
BEIZBTAFAMTEEH S A L— 3 & To1

SEHEY S 2 L—L 3 Uh SRS hHITFEES I SEERREEIC
&Y, [EHhEEOREE1TS SW amEHH L= (Fig1).

S ERAEOMENIC & UABEHEEAMEMITE B2 DN, [ERAEN SO
BLIZ& Y EAMTROREO W T 5 T L0, RIGDEHOIERHE
BT HEAMEROENIZEY, BITL- SW DIESDEAKRE
(BT LI HERTED.

& SETIEROIMEEER LR Ol L SO TO R AIRED
EifE S aL—2a VU TRIEL T,

Simulation
madel

SWV Map

1 !W! AMS 5T

il
Fig.1: Simulation model and analy3|s of S\I’\N Map
for each proportion of fat liver
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2-7-3 HMBREEFRAVEADEIMDORVICES
— RS EBNRIR1E

Visualization of sound field including primary reflections
by using small number of microphones with equivalent source method.

YOREFR, AhEE, A, MRES(ERERERER)
@ ERES
SRMSELEHOTIILE JHREY A H 0K T LA CRERIOR]
TEREOLE
L 2=[:0)
DA Y OR OIS o B RHEE L EHORRE
SEEFE
- HMEREEDE, REROEHIC K > Tl EEE
- AN AREEIZ & > TAEROEHERE
& 525
- BEE(CTRSREALT—RESTE £ R

Direct swndandp irmary reflection
] r F T —

=)
aunssaud punos avieay
yim

=]
BINEEH PUNCS AMIBERY

yim

=\

xfm

1.5kHz 0.25~8 kHz
Fig.1:Visualization of direct sound and primary reflection
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2-72 7=a157 LA TOIRIES RIS HERRTIC
BlF5ae—L o ARFDEE

Influence of coherence factor in analyzing envelope statistics
using an annular array

WOE, KHEM(TEX-RRE),
Jeffrey A. Ketterling(Riverside Research), ZsH# 5], ILUOE (FHK-CFME)

¢ B E—L7+—2O—HETHS Coherence Factor (CF) A7 =2
ST LA OIREEF AT 5 2 28282 DWWV THET L=

& 5 DOFFCHRSNHPLERM20MHz OBEE7 =157 LA
#AWT, WEEEE TS 77 bLANSOIO—ESEIEL

# CF OIEEIAVSHTHEIBRET 51-0, ERHEDBAEHEES
BL, 25 FFERLLTCF #HiEELzEZ S, STa—E5L5
DOHESHIFIEhD S EEREELT-. (Fig. 1(@)

& L1 )—53HEFSHZEATAES Signakto-Noise Ratio (SNR) &3RAAY
1R ETILTH D Homodyned-K 7 (HK 534) DEEES®D/ L
D—FRTE Quo?) I2E YRRy S )AIHIEEZSHE L 1=

& HELFBREAS R T RISt ERImERNERL &Y,
CF [2& YRRy I LEGHHIREh D EhREhiz. (Fig. 1(b)

“*+* DAS HK | Zur® = 241
["*** CF HK | 2po? =084

w e s 8 K] a5 i 15
Lateral [me] Amplitude Emvelope
(a) (b}
Fig.1 [a]m&mnweswwmms(a 1) and CF weighted DAS (a-2). (b) shows
probability density function of envelope and of high scatterer density region.
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2-7-4 —ZERIZBITEIADHEOCEBDOHEE—
EERFMEOFHRIICLSERRE DR

—Estimation of the number of persons and their posture—
Detection method of room conditions by measuring acoustic characteristics (1l

KHERE, AKFEH, DHEABEIR
SHNEOEEMBEEOTENLERICVEADABEEET S
CEEBMELT, 18BN ETILERW:-RBERBET o=,
SIDAH (0~3 N) LEEBEEZ CTEARBSELHAILE,
ERMEEEBAIZE. AE—AhEFr—TEEHALT
490k TIE, PCTFFTHREETS.
SHLEFDLHOBHER., 5 DORIRODE— I A E . 600~
3000 Hz 12611 5 ARMBERROELUETHS.
®MATLAB S5 ESH - Gdfla<v > FERAVWTETETIL
DR EBEOBRIIZETo -, AELEREESEET—421E
SPERLLTI00BEARAAELTI00ETHD. FORE.
T%DFEETADANMERET LN TE,

Number of
10 T people
(b) ) T
P
o
& 2= 42
2 ’
5 o8- . e 50 4
9 - o Ly 3
% el :
o7 ..
-1 A - 06 .
1150 1160 170 1180 1150 0 50 100
Frequency [Hz] Samples

Fig. 1 Feature values used for training. (a) Peak frequencies of
resonance peaks. (b) Identical factor.
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2-1-5

2-7-5 2 RGERRA A ER -
Continuous Shear Wave Elastography [ZB89 %

© EF R(ELX) FF EERIEX), ESNIE2Z(BLX)

Continuous shear wave elastography (cSWE)(Z, BEFRCIa { {EREHh
TLVA SWE &[R4 Y, SHIH SR CIREGESER) 0%, TOE
HoEREN ISR ETHET 2FETHD. AEIHRIZE > TEFIZ
RENEE LB 20 8N B 120, MRAKASHERARFTEOMEI R
b BAOHRYIL—TTlE, EEOEEHEEERMIEHET 57
I, ERIZ k> TE L AHEHED 2 EFTHEAAEB LI-HEETE%x
#%ET 5.

FEETIE, BHEMABETHS 3
FEEOSWERZ 72 FAITHLT, 12 J—
EFRERRBEES ERVHERT L e
CEBERAL, MEEREEHEE Lz Fi:,
COMEL-EREBEBLYFEHL
TiEREE L LB Lz BEIZES
hi-#ER%E2577. BLUBLAhTHS
&30, BEFRICL->THESIT-
HREEOANREME ELERE A
ofz. 77U hLEERER LY, 2 57 .
FEAESIZEB LEREFAOF AN
ARENhzEERS.

-= BEWAER

£ .

Estimated shaar warve velocity [mis]

1 15 2 25 3 35
Triss s warve velocity [mis]

Figure: Summary of the estimated shear wave

velocities using the proposed and conventional
mecthods,
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2-7-7 Double-Nakagami ET JLIZ&5
RIERFIEETHE D RS EARELE

Accuracy verification of amplitude envelope statistical analysis
by Double-Makagami model

Yo lERRIEE (TR IRRE), BFFECRIRERX),
AHEBA(FRA-IEME), SEES, \WOE(FHEK-CFME)

@ Double-Nakagami E7I/UE, ERFOEREEES & UIBIHFORE
ENSOIO—FAORELEDLEERELTLS.

®invivo 5 FOEBF (0=2), 8EF (=4) BLUEE (=4) FEIHT
EFIICHL, BEE)=770—7 (5 6, 7, 9MHz) #RLTS
HEOITI1—F—42 Fm0iEL, RIE2ENTE Nakagami LU
Double-Nakagami ETILTEFHEL, EETIATA—F ZHEE 1=

@ E\TA—4213, IEREEI AR L THEOMICE < AEmETRL
=A%, %2 Double-Nakagami €7 /L CIEEFEOEM LRI,
EH EEEIEFOERLASVERE G- Fig. 1)

# Double-Nakagami ETILMD 2 D2D/A5 A—2 EHEICALSZ LT,
Nakagami &7 /UIZEH L TEEE I CIERSAE 2 5HAErIsE THH Z &M
e gh

Ll 1
(a) (b) (c)

‘ht‘{’ ':; it s

e

04

09
Healthy Early  Serious Healthy Early  Serious Healthy Early Serious

Fig.1:Model parameters in each liver disease. (a) Nakagami parameter u,
(b) and (c) Parameter ur and aw, of Double-Nakagami model.
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2-7-6 A Framework for Product Quality Assessment by
Acoustic Analysis on Induced Sound
O#HE F. /\P. Vinayavekhin, A3FE BE. /D, J. Agravante,
A Munawar, ST7E BE#F, /\S. Wang, /\B. J. Ko (IBM Research)

# In many manufacturing applications, product quality assessment is an
indispensable process, which are often expensive due to labor or
equipment costs. With the aim to develop an adaptive solution, we
conducted an experimental study to investigate the possibility of a
proposed nondestructive testing framework, integrated with robotics

and acoustic analysis.

# To be data efficient with real-world applications, we investigated the
effects of data augmentation, data collection strategy and convolutional

kernel sizes.

@ 'We empirically tested product quality categorized in both:
» Classification: when the quality can be discretely evaluated

# Regression: when the quality is continuously evaluated

-

Hardware and Sem;\ Control Module

Acoustic Processing and Analysis

| Robot Data
T | | Controller Preprocessing
$
| Microphones I IData Collection I DNN Models

Y &

Fig.1:Proposed framework overview
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278 e — XK TLAIC L S OFHE
Imaging of defect in solid material by non-contact phased array
YK, KBRS, FRREFE—(AXET)
OEhBER I —X F7 L A (Arbome Ulrasound Phased
Array:AUPA)IZ & H3ERIRER £ 2 FIF L -HElOFHESEIZ DL
TR E T TV,

SRETIE, HEHERE L OaNSREERERETED AUPA &
SEL, BAISHUABRER Y SEHAR —x T S IFIRSER T A T
(A%

Fig.1 Schematic view of AUPA Fig.2 Experimental device

ol W8 iC .

(a) Vibration distribution  (b) Vibration distribution  (c) Vibration distribution
without defect area with defect area with background
differencing technique

Fig.3 Measurement result
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2-71-9 2-7-10
2-7-9 a2y 1) — MERIEEHRID 1= D IEHE R 2-7-10 229) =M FRIRIRE D= D

EEREAICET IHR
S TFERRFEOULTD 29 ) — FAOERG-
Study on noncontact acoustic inspection method for non-destructive
measurement of concrete,
-Example of application to shotcrete in underground cavity ceiling-

O#HIERE, HAMTF EEEELR ),
ABiEZ, BATFEGETR

QWS ) — R b URILCHTERICA S B o TLDHS,
FHEHBUESIZIL, NESBHFEHTHY | S SIHERTR
BETCELFROMEISROONTLN,

& —4T, TEBINRE L—F Ky TSREEE ALV - IR SR
TEEFAVNE, SmLLEDEEN 5020 ) — FRBENICFET S
KEEEBOBREAETRETH B,

& Z2 TSI, HTEREHEETHRIEE 20m LLEOER, S
SR AR ETREN & S N DLVTIREISER #1T o 1=,

@ EHEEN o, BULIHE - IRIEERT C&Ick Y., NERBRE
EREEORMGIEREH R TH S LARERS N,

ories hisus e,

» » w0 ~ 100
Distance(cm)

Fig.1: Experimental Setup. Fig.2: Distribution of vibrational energy ratio.
(Black line indicates a defective portion.)
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2-7-11 HREEEFRHL——DIRE
Study on thermoacoustic mode-locked laser
OFILEIE, EFEIAR, RémiDelage, EEEER (B RF XS R I)

* FHRTIERISENIRET LHEREMRERICENT, BV
DI S -AEROIREIE— FERBFICRIRS € H L 2HA . BM
FEE IR EERET IHEET— FRML——ORRETHS.

S EUEALRE v I ETOER e £ 120mm [ZEEL, £RLZ120m
M5 250m FTEFICR LEASERTEE p FEHAIL

& BT HEBEIROLE AYT (XL =120 m DIFE 029 THoT=A,
L=250m OHE 0.13 [IZETIE A>Tz (Fig 1). OfBEIZAIHAD
E— FREL—Y—iiA NS IHETH S

(a) 0.0 T
& 0.05 - | ‘( At
= 000} _
-0.05 S
(b) 0107
§ 0.05+ | \ A \ .*A’ \
= 000\
-0.05 : .
0.0 1.0 2.0 3.0
1¥s

Fig. 1 Normalized acoustic pressure p/py, as a function of time when (a)
L =120 mand (b) L = 2.50 m; p, is the mean pressure. The horizontal
axis is the time nommalized by the fundamental period of oscillations.

FFEMEEREERICEHT AR
—EFEEE vav 2RV -ABREOMELIZ BT SRt (2) -
Study on the Non-Contact Acoustic Inspection Method for Non-destructive
Concrete Inspection —Efficiency improvement of outer wall inspection
using sound source mounted type UAV (2)—

O.Ltth #f, 24 EX X MF KF BT ) BOREEEXR),
BN 22, REA FRGEETTRERERZER

& HalE, EZHMEERS S UBERER v = T IREET PSV-500
Xtra (Polytec Comp.) 2L V=, FEHEREIC & HIMRRIFE A THHIHE
MEEHEEEORIEITo TS,

& SEITHEESR A )AL EEHRIC, FEER (FPS1030M3F1R, FPS
Inc.) {5 L 1= UAV (MATRICE 600 pro, DJI Co., Ltd.) &AL vi=3E##
EHEEEIC & DEHAISRER F =G L 1=,

& SEMRICIE, BRGRICRIRSA TR S B R ER I E R
IWF b= =R MEEFER L.

& EBROMER. EERMROLLE £ FFROBFI TR T RILY—OLR
hEER SN,

outer wall AN

1 e test piece (Matrice 600 pro)
2 About 4.0 m
T 1,
- hoy,
- o 23
| Coferete E 136 ‘
structure f-l A
117 |dB] [
. . Fig.2 Vibration energy ratio
Fig.l1 Experiment set
& e o (800-3400 Hz)

2-7-12  EBHR-HF-EEEROERIZLD
AE—A—EMEENSEEDF A

Prediction of the sound pressure by applied voltage to the speaker
using coupling of electromagnetism - dynamics - acoustic circuit

OISR, EAHHE(RRRIK)

& HEEAERI LA AN AT, BAMRERLS LA
BER T A AD—DTH5D. BEEHREESRET 50I2(F P2
DEBLUERBROFEOEE, SEADROLZNEY, 5%
ADROBRAVHEE R SR LBV HD. £ TAHRTIER
FOZHFHSEFBREAVCTRITL, TORRE, SEANREE
T SRS GOER AR S L VERAER LA b 55
ERET .

& FIINEEOREIFLE | Hz-600 Hz £T | Hz $2Zx AhtshZEnt
IBERHFIOENIRBEZHI LI-ER% Figl (TRT. BiRMHKE
WEEE—YBOEARBNAE (LHI Lh%h ol

pressure [kPa]
[

0 100 200 300 400 500 600
frequency [Hz]

Fig.1 Pressure amplitude

AXEE2R2 02 0FEEMRRERS



(78) w20 38178 (K) H£7418 2-7-13 ~ 2-7-16
2-7-13 2-1-14
713 BEEODRMLKEFIED 2-7-14 EERRERFTEIVATLIZONTO

ENZEDEEAE

Direct measurement of minor loss pressure difference in oscillating flow
OXIEH—BA, ERGHETRIN

@ HEET /A ATTIGHEVOKISHG EDXRF RROEHH AT
ELTEESATWS. BFET/  AIMSEERICL VATHE
MTWEA, RIERTH ST EER CIIEREROLE A OHEDT
BIIFATRETH S, BRITIHEOR FRTEIER AL LT
HACHEOFREGEA - SEIZHFEOR L L TRIEAEO~ A
F—ORISEA L, BHKETOTA F—ORIZLBENEZRE
BV, FERICIHEEIENSB/DHLETERLELBL ENIFE—
By HnErER L=

®Fig1 IZEBROENRIEE 0.2~6.3 kPa ETEILSEH-IHEDTA
F—ORFFEOEHEOTAME L FHIEEZTT. EENOEDIREC
BiH 5 5% MIREFEN THRANE & FHEN—BT 5 Z LAREET
&= Ff= AL LTHEDRBIRE {4 5F LRI & HHE
DENKE LD LARERTE

600

500 O estimated a
— 400 ® experimental a
B L]
= 300
5, =

200 =

100 f o

0 L
0 2 4 6 8
P, [kpa]

Fig. 1 Experimental and estimated pressure difference
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2-7-15  JW—TERBREFEXTLIZEITS
BREE (TR T SRR
- BMEEHENEECBIT A E5EE) -

Fundamental study on the thermal buffer tube in a loop-tube-type
thermoacoustic system —Heat transfer on the thermal buffer tube —

YRS, AR CERBRIX)

S HER AT LIZEIT AHEHEORIE LT, W ERTULA
BEORIEAL, BEAROVATLIZER 58I DLV TR AT
ot

&)L —TERREFRAT LOSRIE 3300 mm, EREL 426 mm,
A8 w4 OEIEIT 600 cellinch? & L, 4% v ERiEH S 100 mm
DELEZHFEM EEA LTz, BB E LT, 7ILS7R-JL 50 #(0.85
mm), SLsiuFA=RJLTL T mm)EERLT

S IFETELE Type A, ZILIHRAILE Type B, JLvwF L% Type
CElL, ANBHZEZEESEREHEORESTEREL.

SEHERL Y, RIS HRETILIHEETEY, EEEARIC

T HEMEEDEEI TN N EEZoND.
Elcctric heater
Datg logger Imsadation K-ty pe thermesongles mp Typa A
\ et
w L1nliTrL e 2
N 1 l l £ s . M 4
I : -
e | £ .
| T Eoaf ey,
I | ! ok L I 1 1
o 50 100 150 200
Disiance from fhe sach Distamece from the hot end stack [mm|
Fig.1: Schematic ilustration of themmal buffer tube. Fig.2: Temperature distributicn of the

thermal buffer tube.

EHERRET
-BREE L BRERRNE R H5E-
Fundamental study on straight-tube-type step-shape thermoacoustic
system-Effect of thermal buffer tube and step shape-

AR, RARE— (EERIR)

SRNEFELRATLTIE A2 v IERICEEEEDTH L TN OE
~DZERATHNS.

& ZF v I ICAhSh-#AYMIARICEN S 2 &L TRESMAR
ShAHEMIE BEHE LMFIEh 5.

SNEBEEAT LT A X ERED L=, i - XEIDLR
TLIZHAZMEHEN AT LERISFTL TEHAHEIEHKEL

& KRHTIEEERRORLS 2 BAO VAT LIZHELT, BMEEED
RENLATLIZEA DFEEFRNIHRET LT (Fig. 1).

S E—A—FFEHAVA L TIMERERS LS, RIREEZEL
gL

SEHIER LY, LATLEERCHH DL TIEGERSALRT
LIEIRRES 2 HEIIDE N EEZ NS (Fig. 2).

- 8 ]

| e 4
£

4 e { [ 100mn H 4
&

| oh L L L o

| | | 50 180 5 2 )

] 400 1200 400 mm Lemgth of thermal baffer tube mm

Fig. 1 Experimental systems. Fig. 2 Comparison of experimental results.

2-7-16

2-7-16  W—TERREE AT LIZEITHBAEIE
HIGEMBEZNTHICEAL5E
The effect of sound field by local material change of resonance tube in
loop-tube-type thermoacoustic system

FRERER, RAN— EHRIX)

SMEBRATLEE, BREBOHEEIFIILY—ERATHLIRETRR
EHALEVATLTHS.

& EZREICAITTOREE LT AT LONEILE - BRIEHEFOND.

¢ UATLOEREERMEL, YATLO—EEATULANST Y
JILIZEEL, EBICEEET o=

&) —TERREE AT LOERKE 3300 mm, BREX 426 mm,
A%y 421£600 cellinch? & Lt=. (Fig. 1)

S HBEO—EETH ) IUEB LSS, FETH%KE(HEDS
EHGERTET. (Fig.2)

@ VAT LO—EEFEET S EI2L D, HREDIETIEASNEM-

[ Staimen’
L & Acrylic |

Sound pressure [Fa]
i f

@

o I VS SRS SONS W |
@ 65 L) 15 20 25 38
Distance from the heater [m]

Fig. 1 Experimental system. Fig. 2 Sound pressure distribution.
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2-1-11
2-7-17 EERRREESATLICHIR
HEERRIBENR
- EREROERREMEA
HRTRERRIZ5 DR -

Enhancement thermoacoustic phenomenon
in standing-waves thermoacoustic system
~Effect of installation position of superimposing sound waves
on work flow generation

L ERE(AEAR), FEARE—GERRIX),
ERER(ESEX), ETE(ESER

S HEE AT LOERLOBED—DTHAIRILF—ETBHED
MLEZEEETFEL LT ERICBRMNICE LSRN OEFR
AERTHFENMERShTLS.

SHEFRIZSY FRE—DERL, LRATAERIFEIOBEIRENHE
T 5 & THERERBEOIBEI IS TS,

S AFETIE 5 FRAE—HEBLEFERT 5 LIk HIEER
RRIESR DT AT o1

¢ TR T FAE—hD £ LI-FENRE v I REEET S
DARIHETHEENVREOERICLY, R4 v 7 EREOEEA
FHL, AEREREOERA YIS REIE L YRLEL L

T
AW}

2 4 0 ® ] ] &
Lonsdspesor imput [W] Loudspesier ingst [W]

{a) Loudspeaker installed at the keft end by Louwdspeaker installed at the right end
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2-9-1 HREZREFICETARSIBIERAME
EDEHEDEEMEIZONT

Relationship between Direction-of-Arrival in late reverberation
and room properties

FR &S, KE HERBRFERFRIFHER)
& RIPRESICHELT, RIEBOIEARMAHICIIZRBERY AELC
HIENHETh TS
®KETIE, #EEEL I 2L 3 ERAL BREESICETS
RETERBEAR EEREEOREE L OBEEEERT 5.
*HEREY, RPRESICHIT A RIEEEARSRICIIZEDOEE
DREELEDOIREOIMELSFZELTVH LA ET T

Condition 4_00‘ 480 ms 4_80 ~ 560 ms 5_60 ~ 640 ms
Y Y r -
A _:%_1 D 90" 0" 90" 1
B ?31
o)
4_80 ~ 560 ms
C %01 ¥ %E
':MJ. =30

60 =5

Amplitude [dB]
Fig.1: Direction-of-Arrival distribution 400 ~ 640 ms after the direct sound arrival
on each condition. (A: Acoustic absorption coefficient for the floor surface is 0.8,
and that for the other surface is 0.2. B: Acoustic absorption coefficient for all
surface is 0.2. C: Acoustic absorption coefficient for all surface is 0.) Latitude
and longitude correspond to elevation and azimuth, respectively.
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2-7-18 REBTSALL—1\—D
(EREFRRICE T -61%
—3D T B—RByOERWN-EH —
Research on low-onset temperature of thermoacoustic prime mover
-Trial applying 3D printer stack-

OffAN—, KEMEAN GEERIR)
@ HEERZREGA L VAT LOEREICAF AR EEDHT NS,
S22y LlE, BEEATLOEERGO 1DTHY, FHITIE
IR EREAfz L SHEEE LTS,
SELBHOIFINT—FRICBVTRAE I IEETHLEELGHREZR
1LTEY, ThETEHREN EHREINTETLS.
S HFETS A LL—N—DARE v |HiETEMEESh-3D T o4
—2A% vy OFA%E B Lt EEA -
S22 YO DFBREEE L L SORIREEOHEEREHIZRT.
SR EY, FHEERE 2mm & LIEESIZENLTH180CE Lo
TW%. 3D 7Y a2—24 v {E8IT PLA g% 200°CTED
1=, ZOEHIELTOFATAEESEZ LA, EREICATT

& 51 HERELA L EN S,
peer ! T
Eﬁi !
g :wll:) !.;S 3:.0 &I‘ vl:l} ‘ié 0

Channdl diameter [mm)

WKRT T4 Lo —FHEHER
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292 EFRofERMEEARBIMVILAGEE
RAWVEAT—- VB S0FHEC B £ DR A
Evaluation and Reproduction of the Stage Sound Field Using Directional
Characteristics of Sound Source and Directional Impulse Responses
#EIRIG. BARE (WAET)

& ERAETE A EEAEERERVLY, FAARTEHLHIEE
MismAtEET S AE—H— (GENELEC 8050A) %5475 AMIZMA
[FiEh oA o ULRIGE(LLT, AME IR)ERIE L=

SEon=ArR R 1 oEREFECYERFEERE L, SROER
HEBE LA T—UBBOHEE T > 1=,

SRAE—H—%MFP=0" ICEEL, FafHE6=0" 45" K 90° ,
1357 ,180° (R {-BsDREREIHEZ Fig. 1 (&SRS, Fig. 2 (%
WRD)TRY . #RELT, AR IR OREIRSFEIEENS =K
FIHEVERONTY, ECEESHANCL>TREIFohd e
MR TE.

S FEZEL T, EROEAEOFEETHIZRTSH bbb,

@ E5(2ARG IR 2RV THIZMEA T —UBEOBEEEA -,

Fraquency Characteristic
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Fig. 2 : Frequecy Characteristic (reflected sound)

Frequency [Hz]
Fig. 1 : Frequeey Characteristic (direct sound)
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2-9-3 FIzBEL-BLOFHIEFEE SBTs D 2-9-4 REEFRBICEITAEETRT TN

BEAUTOUTAIZEBAE
Sound intensity-based measurement of evaluation index SBTs of listener
envelopment

OB AGH, EME(BX-EX)

SHFECIE BICEFENREL(LEV)OFFHIFEL LTSBTs #2ELT
W3, [FEERIZIZ SBTs [FFBOARGA 2 ULAGENSHHTE
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2-9-5 BHRWEEMICBITIELLT L
EEREICRE I SERET

A study on ease of speaking and distance in multi-group conversation space.
B A, EMAEER)IITRK), Firdaus Zuhal(PENS),
FRIGEGLEX), ALED, NIFHEZREEX)

LRSS 0h Tz, RETHREBOKEEENRETS
“ERREEMEEET D,

ARTIE, SHERMOBMICERL, ELOTULES 38
LISKWEHEALMNTHILEBME LT, EROSHRER
BTHAHABENIRAFOH 7T 7(Fig ) TEEDERRET
L, BT &b ot

¢ HREOKRESIIG LTS 5 EOMRFHAETEDS.
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ElFHER SN, 0Tz,
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Figl H 75U 7DERAS

FATEMRDRE

Examination of precedence effect in reverberant space in virtual sound environment
FEERL, TEREE SUES XRS5 FEE—-(BX-ED)

S ETEMREFNAL-EFSHRE VAT LOWRET > TS,
COLATLERES B15E, EREHERGHINA, BRSTOREN
WEERDHIENTFREND, COLSTRATHLT, WARELD
EYERICERL AT LERET AROFEEFENOREE, AFE
BLTWLA VR B~y FI22 bTF4 XATLA : HMD, ~v Fik
VDFAEEEL TS,

O XHETIE, REMTOREEERL, BEEAMLISFEORER
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Table 1 Evaluation index

A
‘ 'j,\_/_b . r—IFET : SaMizIERIZmEseD

WP . Saln

Im 3m
‘ : Preceding sound ‘ :Suceeeding sound

Fig. | Layout of experiment

Diclay tinse Oms Proveding sound
Audio signal |I)|.‘I:1y uni1] Amplifier | Speaker Sa

1eneralor |Dc|a;.- u[.'u| { Amplifier || Speaker Sb

Dielay time 380 Sucoceding sound

Fig. 2 Block diagram

Fig. 3 Visual conditions
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Effect of visual stimuli of sound source on loudness evaluation of
train running noise

FNEFRFRS (RARR), Sl 4 (RREHKR),
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2-10-2

2-10-2 R MFLIZETZ2EBECESICET S
Questionnaire survey on vehicle homn use: A case study in Vietnam

OREILBEAIER), AT7L- X042 (BAEX), BHEF(AKX-EI)

*— RIS, FERICHAT MEEA 2735 4 EEb) AiE
FEHIEATIVEVWS  OFFEZ EE TR, KBREOSLERY
ETHEMIZEENZ {ERShTL S,

SEMTIE, R T LOMHE N/ 4T ERRIZFT—
BEEZEEL, A FFLICBHAEEOFERKR L TRE~OTZE
FRELI-SAT. 7OTHEOEA LOLBRGEITICEE
B#ET 5,

S FEOER. N MFLATIEERBNOHIZ, EEEEZ{FE->TLVS
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T=hIZfE->1-Y T 25ELEMofz, Fiz. BHNLoffzthiiL, &
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Fig.1: Driver's intention of horn use (%)
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2-104 BARBRBEBEERAVYIVERT—T
EHED £ RS BIEIBI T HRER

A principal components model of soundscape evaluation
using Japanese adjectives

OJIIFH =, AMEFRAEF (HEER)
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Fig.1: Principal component of soundscape evaluation
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7 ir— MR
Comparative study on driver's vehicle horn use
in urban area of Taiwan and Japan.

*HEAHE, WER SHES (AKX - EI)
S8 (BEAEX), AXBEEE (hK-I),
ALin Yu Chang (B3bFHEX), ALin Wei, AHuang Fang-Yi (Si&HXR)

¢ FS5AA\—OESFERIZOWNT, FTOEREENIRA HHigi THEE
E{T21=8%, BELAROHEHETT V47— MEEEIT o=

S ERELEEARTEEOAN BV EETEENMEREN TSI LER
I3 HEERAE oI (Fig1).
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Fig.1:Response rates in questions about behavioral intention of driver(%)
(How often do you intend to honk?)
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A Digital Modeling Technique for Distortion Stomp Boxes
Using LSTM Neural Networks
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2-11-2

2-11-2 BETF-ADEHIZEDIL
D)L BES ERREICRE T 5 —1RET

A Study on Automatic Music Genre Classification Tasks
Based on the Summarization of Music Data

*Eth HEA HAR B L 'BGEEX)

AHETIE BHLEMZERAOTERDO S v VILEBHEZET IR
ZFOEHEEDLSIATAELY RIGEZFONLD, EHT D45
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HHHESEEEIERROSEH T LIELLIZALShS MFCC & MFCC
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Fig.1: Scatter plot of MFCC clusters identified by using the SVM classifier.
This result was obtained from the whole section of music data.
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2-11-4 BOLEMAYRKICETS
FEHRTEEMEE L DOREE

Relationship between subjective evaluation and
physical quantity for sound spaciousness

wHEHE (R RKER), FHES (hRX)

F—TF A RBOEETM=oL T, PEFCHSV-ER
EE+aIciEFThbhTuniEn, SEIEFEEOLEAYRICEBL, B
SNEIZ L HMERERECHES FEOLTLEIRET 5,

EAYBEBICAL S AEFEO—DICH BB H
BM, ChIZEHEHEREL LT Table 1 IZRT L3 HERICH
EMIE5R12(0,20,40 ms)$ & U E R4 2(0,3,6 dB)E 5 A 1=
FEREAVWT, FATAOLNYBONKELERAE L.

FHEEEOS L, SRIFEARSEENYRIZEET 5, Fig1
ISEHEDQFHEADHBERT . BEREICEETDHE, EHEE
BinEE-158, KEMEICBLTHASHELL, Fhiz#EN
LRYBRELT L Aoz, —A, BHEISEETS
&, BREZEOEMICEVESY BEARLT 2ERICHY, EED
BERELHBMENLENYBOFMHELTLDLERTE,

60
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20 Naturalness 50
Figl  Average of evalustion of Naturalness

and Spaciousness

2-11-3 FEHEDO=HD
A=A e Ve awk 272°10): 51
Development of a Programmable Stomp Box for Acoustics Education
OBX E (dtX)

FHRTIE EREAEOOHOEMHMMEEEMNE LT, BWLHETFLD
HEMRZELT, TOJSLLEWVTEETFEEETHRTED T
QISR INII 7 DRREIToTE. FRTIE hETOM
ROBEIOVTHENT .

okA0 AL BF M2 FTTx9%) http//bitly/2ZKFdtG
-CEHBISERTALINIITHANTOY F3LY

HYRTHE.

BRI, ToLA, Un—T, 2418, Fa—F

DY INTOTSLERB.

HE W] IZEHEHEED{HHE http://bitly/2xiU13n

i HOURTOT I D/ E—RRIZ AR
TAEOHD Iz THARELTHE.
CIZHRZEBRBEOMIIZONT, FaS3AE
EBIZHLTLELR.

2-11-5

2-11-5 Listener’s experience and its impact on
understanding spatial attributes
associated with the 22.2-channel
reproduction
OSungyoung Kim (RIT, CET) and Shuichi Sakamoto (Tohoku Univ., RIEC)

4 A room interacts with sound sources, modulating our judgement
(Toole, 2010). One's experience in music production also affects
the person’s performance in a listening test (Howie et al. 2019).
Would room-induced impacts have an intertwined interaction with
a listener’s experience, esp. in the 22.2-channel reproduction?

# A study was conducted, in which four listener groups compared
four playback rooms (Kim et al, 2018 & 2019).

#The results reveal that the degree of experience in 3D sound
changed the participants’ preference ratings as well as
conceptualization of the sense of being enveloped by a sound
image (LEV).

EXP

NOE

Fig.1: Different conceptualization of five attri the exp

group (EXP; left panel) and the inexpenenced group (NOE; right panel).
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2-11-6

2-11-6 (RFFHER) KR DB ORI LEC

Measurement and Analysis of Musical Instruments Sound
ORNISEE (BXHEI)

®PC O CPU MY Oy HOaT7H, AEHOHDD OFE, (27
I—AONADEEEEIFHHELWDED EL>TEY, KEOT—4
RS N BBEEHEE Lot
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A—RATEHABREMET D EATIREL Y, VI b P TEMIC
o AR A BRI THEETE AR TH S,

€20 FHIERYBE>THDE, HRETIE 4 REZAV RGOS
ER—ILOEETA SE bt (ESOHEF/ELESNE LR
T E AL ESNEEOHRIBAIITORTEY, b Ths
[HEh o T, i 4 SEE AV - RPOEER—ILOESEA
FYRADAY T rIOT—2IZALBH, BE it {SSOHERE
[FREDNA LJY) a—2 3 vFd—T 1« A OFERIZOEHN->TEY,
HEEARN CRALETER D ZENTES, TORD, YEERK®
EBOFEOERE ThITH S GRICEREFLHMRETL. 0
ARFEELEOPTHLHRAGLHTIThY, EEFEAHTLCh
FTICWS OARREITHTE =

*FRTE EFERAAToTWAEREEDIHA, HALRESED
BRICOVWTRNT &L LIS, SEORREEIZDLWTERATHS.

2-11-8

2-11-8 EERRAE—H—IZ&D
SMABTERTLOER
Use of surround system with plane wave speaker

O —(MEFEXF)
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DY FEDHELY,
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Sound Effect and Electronic Music Creation
O/MREEL (ERERKS)
SEFEOTOANY I FT Ty T E ISRSHENSRIZRT
HI T FEPLITRBNT S,
€ I7 ) FOREICITEEAN o DAHE LT, FHERIN S LIZER
ETHS.
¢ TOFIE LTRUT— L&D =272 FERBNT 5.
YO FAS—LUaEOERAE LT, BEREARL-EREAEREE
FITBELTERED LREFRCTEMI o FOBRESY
EEN

Sound Timbre Structure
material Rapid timbre change
- Continuous timbre change
peee Timbre modulation
~Natural < Water e
Birds singing (Timbre trill)
sound Circular similarity
‘/'-“"““"““"“““-‘\
Structured i | Sound collage | Hierarchical structure
Synthes- ! ! y
timbre ized | Sound hybridization RS LIS
sound | Performance- =Tempm‘a] structure
{ | hybridization
Performd [*Sound morphing ;

\ance 1) Extended techniques /

Extended stream

Fig. 1 Classification of Structured Timbre
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FAU M= DNN FrEs o> Bt

Singing voice separation with DNN using multiple resolution spectrograms
FREERA FILER TRXE KEIEE, RISE (BXED)

& GEED DNN F RV -BRERM RAF T LR E SR E—D
AAHR0TSLEAD ELTER Fe 1)

@ AAG05S LIS LB RO SRR EE TP L—FA D OBELTFE
> H—2R5:045'5 LOAHTlILH TE 255 <HIIR

& HEREEDOAIMS S LERL V- DNN BESBERE (Fe 2
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» 1REFEIZEY SAR SR, SDRAGEEFEEH~TAL
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BEhtEErEER

Bl L—ﬁ DNN ﬁ»{ ISTRT |—afPiimated

Fig. 1 Conventional framework of DNN using single spectrogram
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Fig. 2 Proposed framework of DNN using multiple spectrograms
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2-11-10

2-11-10 TILFRAE—HIZLD
N—F)LarH—hR—ILDEFE

Development of virtual concert hall by Multi speaker
OfEk B35, HILES (HEX-1§)
(BFZuifiE]

FERERIAFLREORERROEN L YEERT S, HETO
ENEFRIET HENTERLREICR Y DT LRENH S, AR
FEOLALIZHE L TEEBFRORATLOBRREET>. AVATLICEK
Y REEOBORLELHHFTE D,

(FEEH AT LORES]

RLATLIFREEORICE—EAEY A/ 2, REEEECLSIZR
E—h4BEFg)T 5. OIS ZICAMDANETE LTFEME,
BIE LTz D ULRAGE L BHAR L > TER SN -EEAE—H
MoHAEE LTEBET 5.

Speaker
[ ]
.ol 0.
Microphone
Musician

8

Fig1: Overview of development system

2-11-12
2-11-12 KZEICHTHEBFRERY
EEREXEICETIEERE

Survey of attitude of university students toward
musical performance and its leaming support system

Yo/ MEZERE (R AR, B (RREEHRX)
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SHEICERTELEFERTER LV REDRIZF, HEVATLA
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2-11-11 %y a7y TERD-HDEBIVIRAD
B &0 DNN 2k MMt
Discussion on evaluation of music mixing for generating Mashup using DNN
SRR, A TS—0E Y, INFIER, EHEE(EETR
S EHOBERMD/ — FES I AL TEMEERT B2FEETY
ATy FEWNS. FHRTIE BLGSEHMON— D T2 9520
B #EfE 7 L—LABIZDNN CiHiid 522 & &85 Lz S92
AQREEFHETENL, BRETEAEHAEHETEN LY v a
T v EGEEHRI L TE AAREEA B S, AW TIEI v I RO
REOFHEI~ESAERY, REBERAHRET 5.
SHHYEIZ 12T 0TS S LE 88 T E w FIHAE A AR L, CNN
TEEE{Tol=. SUUL1(BLY, 0(BLYD2{ETHS.
¢ TR MT—RI0T AHEESEL 63.16% Thof=. BFEHET %
BOREEE 100 @D 55, /3 F—3 3 L7—225 L TEEEH
BN S =B A TR S E=ETILERLWTTR FE{THE2T=.
EBRERO—HELT, TAT—EHD1 S YHADRARY ~ad
Sh, EESAL, HEERRFFig 11577 SOV IRITHLT
IHHEEL B HIEFEE L {iThhizZ £H0h 5.
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Fig. 1: Estimate result of good mix. White and black denote 1 and 0,
respectively.
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Relationship between keyboard instruments and emotional valence by
observing trajectory length of performance motion

OZFESR, JIlL®, BEXA(BXR-Eil), ZMlR(ELIFERS),
PRAEEF, WOES, ERsF(BX-ET)

BIEE T, T i IEREGEE ORZIFORE L EEE & OBHIA &
MZT DI, T2 a v ¥y TF v VAT AV TRI A T>TE
o FRC, BMERERTHL Y FET /, BYET /, Fxrinic
»E‘i" HLT, BEER{T-oCE BEOWEETCH, FhanERiichits

1ToT&f. V2 FET/, BTFET 7, F=i3oi3liE Loy
LD, FESCIBOEINRRD. 20w, JEEEROMIRCL -
TEFIMEDE TSRS S 5. £ 2T, RS 3 iR
BRI TR R —2EE OZENEE E— v a v Xy T F Y VAT A
(X DFHIIL, 5755 8MRas oIS EoE i RET7- ot
EAT oIz, AWFFECIIBHEE 2565 3 AUEOSMPRRORZE E4£
—arF ST AT LTHHIL, BEEWEOEERITLS. &
B, ZEEOH, RofhEI2EE LTatieiTo7.

Fig.1: Result of questionnaire :
“Do you want to perform an
electronic musical instrument with
limited sound expression ?”.

Fig.2: Result of questionnaire :
“Do you want to play a novel
electronic musical instrument using
a leaming support system ?”,

Fig. 1 Marker adhesion position
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Investigation on hyper-sonic e_ifec:t for singing voice of an opera
singer

wfF A WK —4 )l B (hHRE)
& (B8] TOOFARSHFOBE = A1~y s ITxs b HYHET 2OHER

FELT=,

& [5E] 427 L5 96 Kz, 16bit O2dER—h R by LYUEREERL.

Fry b DR 20 kHz F54 1830 kz DRMELEO—/ SR D LR EAVT, (A - 20 kHz LPF

B - 0 kHz LPF B0 3 BEHEERT Ut 2, REITIZERE - A ZHEWO 0 S0kHz LLE

TEEMEN BT, UTORRELTTAE—h—BESOEIEE L Y@L

(EEEIEBIEI ).

FHIAEBE ST TBATLD) hgh) MEAWE) M7/ O5SHBTHS,
-G EHR L LI S E > RE Oz BLECHENEERDSR)
{FEER2 : JkHZLPF & > 20kHzLPF & (25kHz {3 SRR R B Y)
RS RE 2 AMEPFE  (RELEENE TR DEOEEEEEAHY)
* [iZ%R] Table: Results of listening test

(O : total rumber of supporting subjects for hypothesis,
% total munber of unsupporting subjects)

Item higher clearer mare

power ful

broader total

hypothesis o x o) x o * =]

x
30l PFsound > B 4 § 4 4 3 5 4 20 15
original

30uELPFsound > 7 1 ] 2 7 i ] 1 3 5
20u&LPFsound

original & 6 3 6 3 B 2 5 3 25 1
20uELPFsound

total 19 8 20 9 19 & 18 8 76 3
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2116y e s~ a2 BOM DREFIEHE

Psychological effects of background music
on a waiting room in a haspital or a clinic
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Fig.1: Aims of using background music on a waiting room in a hospital or a

clinic.
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Discrimination characteristics of melody contour examined
by mismatch field and reaction time
LNBERE(TEX), Yo7 Fuo DIU(FEX), EHF(EEX),

KER(FEXR), BREAHERER), PNEF(FEX)

€ A0T 4 —DEHMAD=XLAERZBIEL, ADT r—OBRIMARE
FUHEREOSTEEROERELN, A 0T+ —OFMRIFTREES
ATYF - T4—ILE (MMF) FHRIIC & > THAT=

S5 ENLGABENDEIBTOBEELTIELILT, BEENLS
EEORGEF AR L= (Fig. 1). TR NRSHARELXB T,
SEBRRER <3 L TR SIS MMF ZiREEL 1=

& EEEERED MMF EHEARS, eS| LERRnSiEEITKR
FLTTET 2EAS D ohf=. —Fh, SRESEcEEEENL
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Fig.2. Comparison of ECD moment

Fig.1. Tone sequences usad in the
@ ! between the musician and the non-musician

experiment
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A study on step size control method for pre-estimating adaptive filter in
feedback type active noise control systems
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2-P-2

2-P-3

2P2 SupkzE SNRCESGEEMET %
Moise suppression method based on loudness and SNR
HWEER—H, DERE(REARE), BRF—(U42)

® ChETHERDOZ ((IEFRPEREOR EPYR= VT T 74— b
DHIBLE L T=ERICR TS, ChioDERISHNT 55EE L
TE FOERBTHLHII FRRIEB L=/ A X)E0 348
REEIREL TS

& RS TIEELIHES O sone LTD SNR(SNR,)EFRAESDS Y F
FAMSEFEENT YV FRAEHEEL, BMAESOT 1 V3T
HHTHNEREDREETS.

S REFLIOHENEESEMET 57=0IC, SNR EHELIZHED
MEHIEES L, HEEHBUTSNR, ZHH LI-5A(SNRtrue) DM E
HEESD 2 2% STOI RU eSTOI DFERTHELT-.

SREEFRCL->TNESIE-EL SLEFRTREZRRELTVASS
EHHFTED.
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Fig.1:NR performance evaluation by using STOI and eSTOI.

2-P-4

HEIEEUH

2-P-3 End—to—end #EREDT=HD
RyRD—HEORE
Investigation of network architecture for end-to-end denoising
FEAD, NHERL NIER(EX)
453
> BRAETALGNIS Conv-TasNet (Fig.1) # Y ILFvHIL
MERREICER.
» CHME-3 2 A7 2B TBHFD Y VI ILF v IV BRREF AL
Y{EmEnEE M.
& R
> Conv-TasNet [& TCDAE-1ch &L T, PESQ % 0434 /i1 >
b, BEESYUE (WER) %454 7K1 o btk
> Conv-TasNet [ZE\T, E#HES L LTEMNEREMEEEAD
C&T, BNEROAESZHHE LY LEFOREN AL

‘Observation

Table 1: PESQ and WER

JR— 1 on CHIME-3 task.

‘—y—‘ ® Method PESQ | WER (%)

— TCDAE-1ch 1.508 95.70
4 < o9 > Conv-TasMet

y \ ~ Y g 1.942 50.30
——— Conv-TasNet
largedist 2.151 38.63
Target Noise
(Estimated) (Estmated)

Fig.1: Conv-TasNet for noise reduction.

2-P-5

2-P-5 fL—HT4qo0kR EBAVN-AiEERE
EZELE-REBEEICLIEEET

Higher frequency reconstruction based on deep leaming
adding phase information using optical laser microphone

#r EREL (IHIEARR), EHER, EHRIIE CIHER)
HL—HT A 7 QR ASHEIR  L— P E RS L, FOMVR
BEHAT A2 L TEEIERT ST/ 0K THY, EAEEOH
IZBHTHD. LL, TOZSEEHREIEOH E- OB DR
I2&Y, Fig. 1R &3 LEEHRECEAHE L EOTHESENRE
T5H ZOEE BEREOFELLT FE=-a1—Z)1ry bT—2
(DNN) HYETSh TS, LHL, HEED DNN TIEHILEFEDLMAE
ERLVAT, BREEMETEOEENST+ATHS. COMBEEMER
T 52612, AETILFig. 2 D& SZHRARY ~LE DNN QA A
ICAWS I EIZLY, (HBEREER L-BEESEFLLRERELE: 7
ErOEMEERT O, Fig. 1 OFESLESTLRL—FTC40
R R DIFEFIHERA L2 AXEAL, Wideband PESQ =&
ZFHEEEEL - Fig. 3 &V, RERISIBEOTHSLICHOTH
kAL EORATTHAZ LD DIREEOEMMEEREI L=

- . -
i . a
B 04 (1] 12 [F3
Teme 3|
0 Clon ;
)

Fig.3:Wideband PESQ scores

Fig.2: Overview of proposed method
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2-P-6 ~ 2-P-9 £2H 3A17H (k) Krxy—=ig (87)
2-P-6 2-P-]
2-P-6 #L—HTA 2 arD=HD Residual 2-P-7 [EAN: Ok Sk sTig Ml ft - So g

Network ZFL /= CNN (2 &k 2 EKRE
Moise reduction based on CNN with Residual Network
for optical laser microphone

#CAl Chenghai STEREEANR), BT, FHEHE ILT¥— GIHEER
KL—H2A o ORUEL—FRERAL, WHEOREEIT S
EICKYBTEZIERT D VATLTHY, FAOEEIIERTES. L
ML, HL—HA ORIk PIUFEEL HESORACEEE
DICENREL, BHEINSIET S, 1EE FEafcbVTHRALGFE
ARRENTLES, ChoDFRIZHEEAESLERIBLTE
+HTHAH. FATIL KL—F7A 7 ORUAZKBIBEFSEITHLT,
ZEIEOIIRIC & Y EESIT AFEEIRET . £ BAH=a
—3)Law F7—H(CNN)Zk YEIRERITS. COT HESHER%E
[ ¢'f=4 Residual Network #& % FIFBT 5. Xz, %ﬁ“&%ﬁ L-BF%

AWTERFEI = 2—Z /L3y FT—2(RNN)IZ& U StEigRE#ET T 4.

WEAORRE Fig. 1 ISR, IERAOEIMEERERT H-0Ic, 34
#MEAE PESQ , LSD, STOI D3 DDk SFHERBERIEL
f=. Table 1 & Y2 TOMMEE TISHL TIRERAGERAE LEIZ T &

WL

7 l ‘Table | Evahation resubts

¥ Cwerved STEPI STEP? SITEM &

f _ crily oy STER2

= ml FES) 1% 236 231 24

. LSD[dB) 162 16 19 un

!.nl(. lean spwd 1hJ0bs\~nulsp¢\\h sT01 085 095 0% 095
i STEP: Ipnt speasch pre-preocessing for notse rechucion besend on CNN

STEP: Tradisiorad method ety besedon RNN

STEPI & STEP2: Proposed method of speech enhancoment

“w oL
() Result of STEP1 and 2

T ]
{(c) Resubt of STEP1
Fig. | Samples obtained by STEP] and STEPZ

2-P-8

2-P-8 BGEMMEICED

55 B RIE = D58

Enhancement of weak periodic signal
by dynamic synchronous accumulation

FEEFEMEE v TS—0OELNFIRREHR
SEIME L L HHOESE, ThoI2EFNLBMESIELTE
HSERLEDLEIMETHS. BIESOHS, RHICECLRE

A HAERIES & LTAWS L LT, FIMHETS CENTES.

& FEHAMFIZ & UBONAESHADS A VIR % & 5250
WG OTIFERE D10, REMIESTRMNELETAES
FA LE/RDHIENTE, HELESLRILTEDTREEN DS,

&L, MBIZEDY LT VIERMOMIMIS ATy T, B
RS &L - TEI Y 5 2RI OB ZERA, FHINEIZk 518
SHROMREETOERLE LTER bW,

SFHRTIE, Yo7 IR ERIMINCZR L TH, By
LRI ZEITS &1L Y, EEREESICHEVLTEERMEDRIRAM
HEFRTHMAEIRETS.

@ SN EEAELMBEATHIREERERAAC & TREIMEAAEEE 1Y,
WEEEES AR TEA LA HERTES (Fig. 1)

(1)
Dynamic synchronous
a0 accumulation
Static synchronous
accumulation

=20
=60 =50 -40 30 =20 =10 0 10 20
nml[d]

Fig.1:Experiment results (input SNR vs output SNR)

ZHET A FHIRIE—LT+—T DEEE
Beamformer design methods with multiple gain constraints
based on piecewise convex approximation

TR, FTHA, BIIB (NTT 47742752 AR
[ | 5 5 BMER-HERABIRRTOE—LTH—<
N REHLE OMLNBRIRE SHIRT . HAHET
B HEERIS TR, OGRS B TLESE
EREO BRI IEER DAL

v EEFRIODYIC, B0 BHEZFOTFAFBHOLA

|whiasal >1

w}'af‘_d =1 E>

B BB RERR (R, ©) RE: B ERERHE ()

v B, AHEOEDFEE (0.2rESEIL, B TEHINE
r‘_‘lﬁﬁﬁtﬂi{uﬂ’ %)(Eﬁﬁ‘]ﬂl&ﬂﬁiu)t 7‘”1'&.&’ RIS

min ZI\[\I wy +ZZ A(rdy.ey.. [w;a;g +Z;hf((.._|r cry

‘cr-“"r] —1d=1
"wame | Bwswmmn  oossao

S#Mv)  (BSHORIRGER) B0 RE" (EEAHE)

v ThIZOBEET LT X ALAEE ¢ R (RIS
7 IR LRI YRR LIRS
LOMV TIBMARRT, MR H LR

Table 2: Comparison of mean signal-to-interference-and-noise ratio
(SINR) improvements and mean scale-invariant signal-to-distortion
ratio (S1-SDR) improvements for each target signal between conven-
tional and proposed methods.
Criterion SINR [dB] ‘;I QDR [1IB]
# of constraints I 2 3
“Conv. (LCMVY) | 763 25T 043 7. 84 #0 ‘)I r)-{r
Prop. (p=0) | 7.22 318 140 | 743 329 L14
Prop. 7.68 346 1.17 | 7.89 373 107

B[} target
-7 vs

Za—JIRYyNcLDB
dequantize

Dequantize by neural network

ofLfS Bet. WA BIEL. BH BEt. RE St P At
TNTTAF 1 7oA > 7 U 1 » AR, § KHKF

tUHESE. ADEBREFICLDETFE(Quantze) EhTHhE, TV
JHESIEBEND, |BFLSNLESOTHEY MEIERLIZVWEWS
Z—XEHML. ERTREMN—Z VI TF—F ELTEEY FBRFLOR
CHRDEBHEASNDIEDEEEZERE. —a—JIFrvhicd3
dequantizeZ % 5 L 7c.

4
«o- Proposed

m3l o vt CNN

=

-

c

g 21

e

= o

o

v+ A

8 9 10 11 12
Effective bits

Fig. 1 AQESOHEME"Y k¥ & signal-to-distortion ratio(SDR)
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(88) $2H 3A17H (X) KRRI—=15

2-P-10 ~ 2-P-13

2-P-10

2-P-10 7 -
BEEMETICE A EESEEADRE
Effect of Distortion Products in Automobile Acceleration for Sound Design

LA, RS, BRI (RETHAR)
BIEL, WERREA(TYY), # LR (KBEEER)

& [EFEMOMER L EEAOHRIEEOMIEER LT O BOY I FT
HALELT, BEEEHATA.

& HES REAEFERT A1 OO E LT, T2 EISAELERSO
Fr—TEERAVTESELE L

& 32581 TlL f; % 30~120Hz, f; % 40~180Hz DFv—TF G B &LLT
15~60Hz DEESEEERM LIz MUSHRA KL UHABOEREHE LT
B HOLALETIFLLEESOENTE S

& =2 Tl f & 40~70Hz, £ & 60~105Hz DFv—TF 2 B &LT
20~35Hz DFEEEZ R L, MUSHRA EIZ & U S % Lk L 1-$58R. . £65dB
TETRTHERLIBEENRETES b o7

& ERLALEENICEET S LT, MESICBVTHREEICLDERES

DTHA UARIRETH D LA SN
100 ! 1 W —
. B - :
L] -
n = T »
§ul s I 1
“ T L1/ %e
0 — - » -
n L Y - »
ThmauL A3 T3 4R3 hu8 | Ame ik 4n3 432 4Ea
fi:mem 1
Stamulus sousds Stimubes. um;\lnh
Fig.1 Experimental results 1 Fig.2 Experimental result 2

5.P.12 ToyADMOS: EEEFRINDT=HD
S A
Intraduction of ToyADMOS: A Dataset for Anomalous Sound Detection
OINRIEE, TERRA—ER, Hlthm, REE(NTT), #3455 GIHIEXR)
B BRERSERNAOAMT—2tEYrTHS ToyADMOS (anomaly
detection in machine operating sounds; ADMOS) #8419 %
B BH5e0EEERMNICIBIESEHILT, 540 BEEBEAAERT
&1 BREEEA A REEAIUEL-
B TRty TARI—RIELTO URL o400 —RTES
Dataset: https.//zenodo.org/record/3351307# XgRs_Ff7SUk
Python code: https.//github.com/Yumakoizumi/ToyADMOS-dataset

weyor [ Nieaer () Rl and mic

Fig. I Images of toys, parts, and microphone amangement

i Recornding comimes oy eai) (b} Revondng ecudiions (loy setnveyo)
R — 400

. Loudspeater [7) : icseplaone ch #

Fig, 2 Setup-positions of all equipment (top view)

2-P-11

2-P-11 RU Multichannel Domestic Acoustic Scenes 2019:
BT AR THESN 2B TAIT7LAI2LD
BEO D=0 0EEET—28 vk
RU Multichannel Domestic Acoustic Scenes 2019:

multichannel dataset for acoustic scene analysis recorded by
distributed microphones with various devices

O# A (ILHEAP), NEFIER (BHAPRR)

S ER D= DHF - T—2 1y FEHEE
T34y MILTOFEEEFD
> RGEDBHHER DEBOT /M R(ZEHIhi- 2 D
RSB 1 2 0K 7 L1 ZRANTIEREESE
> 1,996 BEME (47. 5 B x 42 B5E)) OOIRES #UE
> BRI AMMEOERIE T CIUREEE
P TS5 R—rpL—2TH A Moilet] [sleeping] Making
a bath/shower | &% 21 DL — YUk
> EREREAVEEL—UMTe, TUYUIILEE,
R A A ESFEOFHES & OFAEEE

(a) TAMAGO-03 (b) MX150B/0

(c) MX150B/0 (mounted on TV)

Fig.1: ERTALZ-rO0OR0f

2-P-13
2-P-13  FBEURIEICKT 2HAFEDHE

Investigation of clacation methods for similar environmental sounds
L OER (FEAR- £ EHFEIRT,
rRE BRI BhER ST E),
SN (MR- B E R

L 2=1)
FEOREOGELLL, ANMARESTOLLE TRLIRHEE) £
TEFAEE THAIS 5.
— Bk HMBEHERBPIOBTHHY HIEL EI TS ARTRE

¢ BEFE
*LFCC
- CNN, DNN

& S
- 9 USRHRITA Mk BEAEDLEE (Fig. 1)
- FKET—2EED= 3 4S5BT A Mok HERE,
ERE F{EOHE

*HER
- LFCC ZAAITAW-15E, HRIRTET
CEBEVBERERIEIRAAY RS LEML CNN (X535
P RENT 210 Hi%AES CNN ASLEBRIRLF

g

Accuracy rate [%]
g & 2 B

MFCC LFCC
Inputs
Fig. 1: Comparative results of 9-class classification
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2-P-14 ~ 2-P-17

$2H 3A17H (X) KRRI—=15 (89)

2-P-14

2-P-15

2-P-14 BIEELESANIVEBRDT LTI O—F
[ZEDLKARGIOTSLRAIDER

Generating spectrogram mask for environmental sounds based on dual
encoder of sounds and labels

OFrtie (AR HHRIELT), XKEME (NTT-CS#), AT (NTT-
CS ), HuEFFIE (RAR-EET, NTT-CS &)

AR T, HHOBSEE S0 ERES I L UFEOREEIK
BT DAY FAYTSLTRAVEENT D VAT LERET .
*FET A HROBEEESLERES LTOSILESOH
S ANROMEL T 5 L EHURITE ST 22N EM
— CCCIEERES LI IUBRDAT T—2I1T8 3¢
P EOMRELE LTS
S SAULBEESFAFhIZZa—S )Ly FI—51ZH 3T
O—4AEFABL, HEOBEEMATER BEEMATORTT—42
DEFLEAZRE L, AT TLRLWT—20HEUEEZT 2L 51288 T 5.
> dry source A%< THEEAHE
> EEIEREREOSEEMS LATESD

Labal encoder
Labetinput | Binary veclor  Fuly connected network  Labed foatute
g -
(=)

Auidio input

L 1

Spactrogram Audio U-Nel _ Spectrogram festure

Guckal
g LT maan
- @ e poalng a
{ 1 Senilarfty scor

Spectogram mask

Fig.1: Owverview of the proposed system

2-P-16

2-P-16 BEMEICHBHREEEN SOBLE
H(C & B A PRI R L (PR S B RS

Study on bio-information extraction by periodic sound extraction from
body-conducted sound in pig ear tags

OxEfth (KE&HA) FUERABAEN FRETF PWZE (EBTHARR)
=L 18 B S, L WEE AR SECRDTH)

—HICFHIIERN TR S5 Z L3 <, MRS KOk
MBI RASENE, BROTELOCEIENR 5, Fhr il BFIHR
WIS L, 82 L OZ5E0OERNERTEC L S RBOHE
FEIZOWTI LTS, BRI, OO ER: & oAk
FEICEEBHHOND. ZO L S BREAERET S Z L2k D, Bl
IEBHERTH Z LASRMEL B RS, ZOPT, HFAENE,LOM
RPN A N T D LEEDE E L TE . £ IT, ARHTIH,
STy 57HT(Independent Component  Analysis) & 8¢5 5-40FR( Adaptive
Line Enhancer)% U TIPS /> LI & DdaZhbit 5 Z & %
tpfz. PUFIZ ALE (X 2 B e ot R AT

Source data

1
0( ‘ r

=1
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15
Timel[s]
ALE result
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WMWMWWMW Mh W w

—02

Amplitude
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o

Tlme[s]

Fig.1 : Waveform after Adaptive Line Enhancer
(Upper graph : body-conducted signal{Source data), Lower graph : Signal after ALE processing)

2-P-15 BXEWMTINAR TTUVF—, LD
B0 7 ILY A LAR{E
Pitch estimation and visualization using the sound-light conversion
device blinky

HRHEA B, v J5—0OEY,
HWAE, FIER (58X

e HAlE BERERTINARA ) vEx—) LEFTADASERNT
IR OESEERESD T L ICLBFHLWEEEY Y VI DORE
HEFE L TWA(Fig. 1).

& FHF T, RO E L a0 tEE A B
HFICiE, 7 -l hTwavry0a> O—3ickb

—UIZEEITV, ZOYRT MNLESHBET S EIRE>TERE

HEELR.

SSTRIETC, C#, - BORBREEFREL, EL(ESNIEETET
WSO EREILI-ER SatsVWBETHEEd S EnTEl,

OFig. 2 ICBELICERBDES L, 7Y vF—TEUIcESET .

A B —— *h‘* X

=% & B 8 § §

Fig 1 The picture of blinky (A) and the sound-to-ight
conversion architecture (B).

Fig. 2 The results of pitch
estimation for piano tones.

2-P-17

2-P-17 - SEBFILD
A E—AiRERMIRDHE

Improvement of loud-speaker diaphragm shape
based on vibro-acoustic analysis

OB, AT, AfbEEI(SHER)
AZBR R, AR WS CEBRTUO=TLY)

NCV (Nano Carbonized high Velocity) Z{#M L1=BE#ARAE—hD
BAREHEDHTIVD, NCV (&, h—RoF/ Fa—TJ %8S LI-#E%R
HMTHY. ERUAHOEEERE L HEAHDRIMEREE L. RE—HD
RIRREM & L CEREMAEE R TS, LA LENS, DR E
—h EEHRIZ, BRI TIES EHRE) - & S BRSO E—
ST 49 THELC, IRERIROBEIEIZE >T, 75y FMEERESS
HEERT L EAVELLD,

AR TIL, IRBFEERTERIC LT, RE—hiRINRTAOSESE
7L\ TR, TORERRALE Y £ 0.9kHz [AL VEREEERZH0
T. E=9/T1 v 7DEH 124dB fz/hL. &Y 75y MIEREGS
OGN DIREMRRARERH L=,

(a) &= (b) ZEfa
Fig.1 SEHOIREMRRZK
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2-P-18 ~ 2-P-21

2-P-18

2p-18 e bERERBREICE TS
fRfERIBL A - ER L E

A method of feature calculation with expansion and contraction
for shunt murmur angiostenosis detection

HARE, OBBEM AR (KaGX)

S BEFELEDBEIBAO v MEELSROONDD, Lr > Ml
REDYMRIZERIEIFLTLE S 12, v MEREZFEIZEEIT
$Hd AR T LASROH DN TN,

SFHETIE, Vv FEDBAAEIZE ST, T—R2TEITNTDEN
£ LD ECIHEEFIHICEET S EHER oz, ChERRRT
BFzHIC, HERMBEMR -T2 ZER L. FEEEHETI L
&Ltz SEIT. $EEFEOY L TIVBERICINZ , BENEED
AT=T—A2HBREATL . BREREAMT £ AL - TS EE s %
BT 5.

SEER LY, REFREAVS L THEOR EAMEESh., 15K
FHRLHE L TRRA47%DFEER AR SN,

0 Quadratic Kernel SVM %} RBF Kernel SVM
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60 60
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o .
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0 N 0
. @ Conventional method Proposed method
Fig.1 : The result of SVM detection

2-P-19

BREE v M ERHEEAV:
PRAEE DA

Classification of stenosis using multi positions shunt sound features
OEBES, BAH, aRE— (K90

& MEEMBEES v FEBEL, BREEHICRRETOLENHD,

& BT HIESHR A0, PREEIB L TR EEAT AFiE
MLETHD.

S EMIBEOREZH S/ON Vv FEERLT, BRI
BT, HALED/AT—ARY FILHSEY OLED AD—ARY
MVESERTT DB EIREL. PEROBEAEREAT-.

S HRTHR— bR 2 —< LT, K 6 B TETRIE N 20
fEfF) (IERT, 3% 13) OT—2ZAV=,

S ERFUE THRMESEEL, EELAETOHER (B &
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S FEOHIZIE 2 HEBERIT AR,

@ GEREDFE 45%I 3L, 1RFSHITHE 60% & 15%m.E LT,
(1)Training stage
Ground Truth

)
e Feature Machine ﬁramed
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(multi positions) | extraction ﬁ I'I"IO els

2-P-19

(2) Classification stage
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(multi positions)

Feature
extraction

Normal

— Classification
| Abnormal

2-P-20 CNN [Z& AT E S L HMiER RIS
[T =T —SHhsREDRES

Investigation of data arguments to train the boat noise using convolutional
network for boat type classification

FILUOE, KBRS CEHIR), MHES (ERIX
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Fig.1: Result of boat type classification by CNN model.

Fig. 1 Classification method
2-P-21

2-P-21 Za—II)IrybT—0%FRA:
ETEICLABEMDEEHETE
Sound-based Speed Estimation Using a Neural Network
FERIRE, EWEE, Ly/T5—0EY, NFER(EEHK),
ARRERH (ROYRAD- T U= 7YYL EIL), AR)IE(NEXCO HER)

& ZERIEICIE, REFERShTOLEGHRMEL Y H5E - EAD
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& T THAIL HEAED R FOGRBEAFERT L ERIERER
W=FEERET D120, BIRETo TS,
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Fig.1: Setup for recording vehicle sound  Fig. 2: Result of speed estimation
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2-P-22 ~ 2-P-25 $£28 38178 (K) KRY—RF  (91)
2-P-22 2-P-23
2-P-22 EEZFrRILEEIZLD 2-P-23 2ch (/0K ERAL=

AR BN S RIS DIREE
Verification of bowel sound propagation characteristics
by abdominal multi-channel recording

OFmEz, ARGEME, KIF #] (F3X,
AR B, AFZEFEEBRIUEKX) , PNIFEEFRR)

& [EEEEIC & VB S W DB S (L, BREEORHE, SIRCALSh TS,

& EUEORERERI BT TR TIE BIEREYE, A oiEEsE—
DFESENSRETHENS LU TIGETILERLTLNG. FFETIL
E METOEF v RIEEOREN S, MIEOIEHNEEEFHL, #E0
DU INBETID Y I ONENEHEE LT

* [0 4 AEFRSEES (1ch~4ch, Fig.1) . %% 5 AOMELEEREEET10 4
%

& SHEIL MM E # 0 ms CEIZEYY (FhEhiETovsd L), &
BEOZEEN 1 DS 61 EOTOYHIZDLVT, 2 ch &ithF w5
LOBEEEFHEE (Fig. 2).
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Fig. 1 Stethoscope locations Fig. 2 Relative delay time for each channel
on the subject’s abdomen (Ch 2 is used as a reference).
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2-P-24

2-P-24 FRBZERAF 7 ERE
ISSA MO AE - OBS R ZE BB B
ARHE-D#EIER
Spectral Peak Noise Reduction with Time Fluctuation Tracking for Parametric
Array Loudspeaker Using Frequency Modulated Carrier Wave
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Fig.1: Overview of the proposed method.  Fig.2: Power of the speciral peak noise.
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Distance estimation from microphones to targets using 2ch microphones
(in the case with the target set vertically to the line segment formed by the
sound source and microphone).
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Fig. 1: Overview of acoustic distance measurement
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Fig. 2: Range spectrum
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Demodulated Sound Pressure Improvement Based on the Phased Array
Processing of the FM Wave for Bone-conducted Parametric Array Loudspeaker

OFEFHEREA (TLAMEARR), PILHA BREXR/IIHIER), FEMIE IHER)

S BEHTERINZBER BERBER Tthhid SLLTHHET
BETHAZEAHONTIVS. LHL, SIETEDAREDEEH N
SWVEWVWSEBENHSH. TOTHRTIE, METELHHEDSEE
WET B, BEASA ) vIRE—HERESS. Fig 1R
T3, BEUS A Y vH RE—HIIFEEOEFEA THED
HEEHRTARET S TLT SEEEEAEICEAESREHE
ELTWAAEIZERL, BlISA M v RAE—AIZEWNTHRET
% PN ZEETEAUBFOLLE CRIB L 72D & 3 (ZHABRIEET 5.

S IEREFAOEMMERRT 128, EHSTOSEICEY 25T EE
{Tof=. A3ERTIL, DSB, SSB, M EFARICH VT, HEED 1 FF
TERLIES, (MBI L T 15 FFERLTERLES, {4
EflEH Y T 15 FFEAVTERLIES (BEFD 1TBLTE
EEIHELS- MESERDMER Fig 2D&SITIEEFRE2ALVAC
L CHEEEEFALTRECTHDL L EMEEL

S
¥y . . Jﬂ-*
X %Iu 14 ) 7
R B fun L I I I
p &= S|
- m A X A X
P A R
Cochlea position & F S
(%cp. Yer- Zcp) Ly FFEES -""\
Fig.1: Overview of the proposed bone-  Fig.2 : Power of the demodulated audible
conducted [ ic aray loudspeak sound.
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A Study on Sound Enhancement for Music
Using Missing Fundamental in Parametric Array Loudspeaker
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Fig.2: Experimental results for
spectral distortion.

Fig.1: Experimental results for
sound pressure.
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A study on loudspeaker characteristic measurement
under reflective environment.
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Fig.1 Frequency characteristic
measurement results of a loudspeaker.

Time

Fig.2 Extraction of direct sound
by the proposed method.
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Visualization of Demodulated Sound Based on Sequential
Acoustic-ray-tracing for Parametric-array Loudspeakers
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Study on Phase and Group Delay Features based on Minimum Phase.
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IDATERIC L BB EHEF DR

Detection Method of Infected Pigs by Heart Rate Analysis
Extracted from Body-Conducted Sound
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Fig. 1 : Descriptive statistics for LF/HF value
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Application of phase reconstruction with redundant short-time Fourier
transform along frequency axis to music signal
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Fig. 1: Convergence of spectral distance for music signals.
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Acoustic Distance Measurement Based on the Phase Interference
Using Audible Sound Component
with Parametric Loudspeaker and Beam Steering.
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Fig:2: Gain of Beam sieering.
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* Effect of measurement location of error signal for boat noise reduction
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Fig. 1. Sound pressure level and reduction level of map by 120 Hz
(Vibration pickup’s position(X), Actuator's position(Y),
(a): Sound pressure level map,
(b): Reduction level map by vibrometer, (c): Microphone (S0 mm),
(d): Microphone (500 mm))
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The localization of the infrasound using microphone array
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A study of recording by microphone-array on TCP network
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Fig1. Histogram of time lag
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Direction and Distance Control of Virtual Sound Source Based on Indoor

Impulse Response Synthesis Using Parametric-array / Electro-dynamic
Integrated Loudspeakers
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Fig.1:Experimental results for ILD Fig.2: Experimental results for DRR
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Source image estimation with projection back onto enhanced speech signals
for distributed microphone array
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Table: WERS (%) with projection back onto channelm (m=1, - - -, 8)forall
participants (“ch m"), with projection back onto the closest microphone to each
participant (‘Clo.”), and with the proposed projection back method (Prop.),

chl | ¢ch2 | ch3 | ch4 | ¢ch5 | ¢h6 | ch7 | ch8 | Clo. Prop.

31.4/34.9/34.2/31.9/34.0/32.0/31.8/32.628.8 27. 4
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Interactive audio source separation informed by user annotation
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Fig. 1: User interface for annotation.
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Consideration on suppression of two noise sources in the same direction by
instantaneous spectral subtraction.
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Fig.1: Noise suppression as a function of distance of one noise source.
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Semi-supervised nonnegative matrix factorization with cosine similarity
penalty
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Fig.1 Example of SDR values of conventional and proposed
PSNMFs for Tb.&Pf.
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Low-rank representation of whole-head functional connectivity
for prediction of subjective impressions.
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Fig. 1 Mean classification accuracies of predicted comparative judgment.
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Applying Circular Microphone Array Signal for Interior
Sound Field Reproduction with Elliptical Loudspeaker Array
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Fig. I: Reproduced plane wave  Fig. 2: Reproduction enors Fig. 3: Emors for sound field
at 1000 Hz at 1000 Hz at 2000 Hz

2-P-44
2-P-44 SR F—iEE AV -ERERAFRED
HEICBIY HHRET
Examination of estimation of spherical harmonic coefficients
based on Misner's method

*iafE BRE AT A(F#HRFEAFERIFHER)

S FFTIE Misner AMREL-BTFRET 205 HAHBRME ETOER
EIFRESEHTET 2FE (UT, SR+—H #BEEISERLE
J/BEITONT, LTM 3 DOEE%E{To1=

S BREOXENAHEER LI5S  $EELTE L TLEHRIHEILES
BENDHN, —ED 3R 4 RS IIFFAEERIFT Z LA M oT=

& ERRMOINS | S RF—ATHEON-HEIHHREN 5, BRT >
EV=y i RARB LR DBRAFREE _SRT L1 OEZHIZHD
WTIEREICBH I LN TEH T LA h o= (Fig. 1)

& TSTEERSEDEEE - BEFAROEERMEFERA VB F-F
& U BTG REICEE U TLIFEFRECHEEN L S Aot

5{ (1.m)=(0.0) (1,0) (1.1)
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Fig.1: Expansion coefficients of order 0 and 1, grid interval h=0.02 [m],
using single and dual sphere array (real part, frequency domain)

ZPE ewmis IR AT T DR

Prototyping of a selective synthesis app for multiple sound fields
OEMHE, AFFHME(KDDI & HER)

SIREL-FIBOBIRMARFEEZALT, HUSBEORRMEHRE
FWT DA RS9 T 4 TBEFT) (0SFI)5—30vT R
1 T) ERELI-OTHRET S,

360-degree B -
Panoramic video | 8 . - 4l l i' tntv A
L@y |,
. i 1 i
Acquisition & q .
Interactive &
synthesis H

Fig. 0 Concepiual cvenview: Providing the freedom o choose fhe angle of view for both audio and video.

Synthesized

SFITEHEL-Y T by TIL, I0S ETEMEL, DA —T 14
AR)—=LANENF—T 4 F R R —LH-YEK24 Fr IO
TIFFoRIANERENAG Sz —T « IR, JahF
27— o (STFT) BLUF—35 v T7 FEESH STFT IS
FYRREFEERELTWS. Chic&Y, —HlELT, 200FS
ZEIRAICERIL, HHAIZ U 7L A LBET AR EOEENRE
FRTHIEMNTES-

2-P-45

2-P-45 TRERCEEL
BROTAZ—ELUEDRE
Spatial sampling theorem integrated with higher-order Taylor approximation
e LR, AXRH ARART, BRFER SAERERIXN

S EMEREERICENIE, A2 0/K27 LA OFFHBEERD
12 UTFIZLATAIE EL S SISOFREEGT 52 EMTELL,

@ AHETIHE, ZRNERMEEBLSRT A S—ALERESE-v//0
R TLAHEREREL. /70K 7 L4 TR HTREIRdE 4
&K ATRETH A EE 2ol —Iav I RYREELT=. (Figl)

@ TSI ENTREL L EEOSMEE T EMNAEIZLYE
HHUSERE RS R D EE AL -,

. ; ' —6rfsinal

===Conventional (R=0)

= =Proposed (R=3)
X Sampled points

Amplitude

Position [m]

Fig.1 Instantaneous sound pressure
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2-P-46 ~ 2-0-1

$£2H 3A17H (K) HRRI—=15 (97)

2-P-46

2-P-47

2-P-46 HREIRETFEEOMSETIERALVE
A VIV ARG B D Z2 ] B4 R
Spatial interpolation of impulse responses using
hybrid model based on spherical and plane waves

K*EHHL, FRE—(KHK)

STHEOER - FICE. BEOFEHES LT VLR GE
EAET 2LENHSB. LHL. SBESELEDIIRAIHEL
(275D & A VR LABEMERAFARITEY., 23X MorE
BB, A v VACEEERMMISHRT 5 EEER B,

ORIMETIL. A L/ ULRGEFEERE RAERICATIL TH S,
FNFNERMT H2FEEIRET S, PEITHILT. HEE
OFEISEL, FEERERECE TV EREEE 5.

SERERRBVT. ERFROFIMEETRIL /=, EFRZ
BRED{FEEREENT SREFR ISR ETHD. TRER
hi, EREROWMERREITANE R E LAY, RETHOMMREL
HEYENRLNGM ST,

Table 1 : B4 & B E O

iR (aB) B
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gm&x M | -14.31 mﬁm:gﬁﬁigazgg 1
FAE : £ 2 UL
’ RAtH | -813 | {0 FGEW):-BEEED {
PIAY

WEFE | W | 1986 | 1 7] AR NATE |]
i
RtHE | 823 |1
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tah

Fig.1 : A 75 A LSO B 45

2-P-48

2-P-47

A LICEREE L-EBHAE—HIZLS
FSURA—S IV AT LDET

Investigation into a transaural system
using multiple loudspeakers arranged on a cylinder.

S FREE, PEE—- (E#EX)

SFHTIE, AX— FRAE—HERAVV-IBEEEEEEEL, AFLIC

HHENE L1=R E—H %Lz Stereo Dipole 128145, AE—H®D
BEECEIC DL\ THRETT 5.

& SSEEERE AL V-EEROHTETL, BRI SICE Y

MEL D 2D2DRAE—HERRLTHERT S LITRY, 2ERE
FHTOREFG b5 AF—JLGIHOFREBEY.

O EHHOLRIZE Y, (B - dhig - BE0, 3 DDFEMFED N

TAOFEICHRLBELAE—HREES

Loudspeaker Set 6
1800 - 600D Mz
115

'ﬂ 10

I Loudspeaker Set 1
6000 - 20000 Hz,

Frequency [Hz]

2 3 5
Loudspeaké?/Set Number

Figl. Th d pairing of the fr band and loudspeaker set.
The coloring denctes the condiion number of plant transfer fundion matrb:.

2-Q0-1

2-P-48 ERHTRAF U THRIE S
3D FEMSLICET 515t
Study on 3D Audio Coding Based on Spatial Auditory Masking

e R (FRER AR,
BOEZ, EREE SEE— R2EEs RERD

@ EEFEEARODEEETTFIVICERNT R F IR LA
LT EICEYBFEE Y FRZFHIBTE S L #EB/MICHIET S
f=8h, BEHUSRERA{To7T-=

@ VRAF—LETAN—HERMIRGHEICEREL, Y AF—0&ETF
EEY MIEREHTAX VI HRIR SV TEE LIt O BB
FEROICEL S €52 LT BEHERES N ShIEFEE Y RO
S EEBIE Lz

ST AF—EERMICRLEAMBICTRAD—ITFET 4L TRTFE
Ew MO ERIAELRLHAMEML T WA S EhD, TERMT AT
VIRICEBETFEE Y MDA EIEETH D Z L ERERR LT

2 -S-Masker at 315 deg.
-*-Masker at 135 deg.
- =No masker

Allowable reduction
[bit/sample]
o

1%

100 200 300 400 500 600 700 800 900 1000
Center frequency of masker [Hz]

Fig.1: Allowable reduction of quantization bit rate of a maskee signal
at 45 deg. in presence of a masker signal.

2-Q1 BEMEEFAALLAR—ILEDORNEE

MOBFE=2") T
Structural health monitoring for pole-type outdoor advertisements
utilizing environmental noise.

*EFEX BHEER (EEET)

BEMCEMNRE Sh i LEMEEFES L > TEENETS
5. WEICHA TRICTORBREEE=2 ) VI T 2BENHS.
BEXIERERE T E DBRBBEE(C & - TE L 2BEMOENHREID
5, BEMORRERMEERE=2 ) 27T 5\ v L TUBETER
HEEFILSTRESNTVS. FHRTIE R RORINLEE
WOBIHE=2 ) L7 EREZE LT, BAHIBREShI-EHTO/IRE
BEEE=F) VIS HFRESAA-. TDLT, 70T+ TR
FEREMET HC L THEBOFHRE LERE L= TOER #RS
NTWH\y L TRBIRFETE, HBaREN IREL A Y vD
TRMRFEOEIMEA R TE

Lo = CH1 Excitation response wavatorm
£
5
§ CH1 Histogram of peak frequency H
$-2
e ] 5 10
z Time (s)
=3 -\ g CH1 Amplitude frequency characteristics
g ¢ ——33H
gt 32Hz £y =T
[ &
E
J e R R <60 :
O 100; 200 i0d -8 Do) 100 Frequancy (Hz)
Time (Hour)

Result of resonant Resonant frequency obtained
frequency monitoring by active measurement

Examples of experimental results
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(98) $2H 3A17H (X) KRRI—=15

2-0-2 ~ 2-Q-5

2-Q-2

2-Q2 EMHERRSICEDLE £BUFEI
RIS B

Psychological and physiological effects of fluctuating low frequency sound
wEETIR, EHES (A4 - BT |
L, ETHEER (B4Kk - BI)

& [FEE 100Hz LTOERKSE, BEME0—E"E LTEMSh
TW%. LiL, BNREBARESHN SRET D, BOREIHEHE
T HEMEHERRFONEFZEIATEL L0, AMRIZRIET
DEERY, AEMGREIEE (AP TOELDIRKTH S,

* R TREMHEFRE 2 BRE LROLE - £ERICRTAE
L. ST HYEER (RRER EREN ZE HiSE L
NIV EOBHRMES, BHIHER RS & EHERRES THE LME
HERAT =,

& R FMAEN E REA G ESERICHY . 20Hz TIEFHE
ASELMERL R Shi-, SEHT YRR & AERIE & ORIER
FRohGh o1,

Unpleasantness
L N - T T C R R

'H

1nae|1sas|zme

1m¢.| 15% | 20%
Threshold+20

mae|1sx|ms 1me|159@|zms 1me|15%|znse 1ms|15x|zma

Threshold+3a

20Hz 40Hz B80Hz

Fig.1: Discomfort with fluctuating low frequency sound when compared to
steady low frequency sound

2-0-4

2-Q-4 BEEERITITHMEHELLDESDIEH
—EHICLSEHRIERDEN—

Sound propagation from aircraft flying at high altitude
- seasonal differences in propagation characteristics

O ErE— (MHIER) . ERES). ARRER=(VF2)

& EEEN S OIMEHESOEM AL T, ChETOEEDORET—
AR, #FH=-I-2E=0AEEEHEL. BSEREREEBERT—
RIZDNVT, BELEZFOENDOWTEELS:,

S AEFEEETHLER (FE 10 km T80 mis) AMWVTEY, B
FLOREDRE IO T 7 A ILHKE(BLE>TL V=,

0 10000 e 10000
= = = =
p b = o
o= = == -
E w0 E oo E weeo E w0
5000 5000 } %000 500
i= Lo o e
w0 e o0 0
= = == =
o 008 0 200
REEREEY AT O BRASA S duE

Fig. 4-ZRon i i R S il — & o5 (12/30 9IFF)

¢ ELFERAD LALVERNL, SEORIET—2 TIFEEICHATREL
tihotz,

— L — RS T -

I APERIR

Fig. AFRELA 22— R R~V e 10 BB H
B77312/30 11:40 4k W~ 51 5800 m(Ff, 12 1E 1.2 mis, 12908, 35 mis)

2-Q-3

2-Q-3 KRB EEDEFREICHITD
BAItEDRES

Experimental study of superiority in concurrent exposure of horizontal
vibration and sound

FEARA, AHHE (BFKER - E2THD
@3, ETR{EX (BFK - EI)

& R CIEARITIREI A TE LR CRESh HESREHIC
BEHANRTLSEED S, LAL, RYDEZSTRBEHEHICAL Sh
SEBRBOFERIE Z(FESRRICE T SFHETEEIEDH oh T
LYELY,

& FHEOB IR TERE &£ 57T L-RHORERICRIZTED
FRERLNCTHI ETHS, FHRTIE, REEEOELIEL
HTELGLRESIRUATRERH=0, LART|ETRRFIO
2 Ao DI L YARIE LT,

SRR AL EIRED & EOEAIEOFIRAY] Y Eh HFHMES L~
[ZEEFIRSRICEH Y, BEIEOHIHITEZVVEHEEEE L~LIE 10dB
EEOEELD

OF iuctuating WN Descend Upper |imit
@Fluctuating WN Descond Lower | imit
AFluctuating WN Rise Upper Iimit
80 | ~ AF luctuating WN Rise Lower limit

Equivalent noise level [d8]

Vibration level [d8]

Fig.1: Relationship between equivalent sound level and vibration level
(Fluctuating white noise)
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2-0-7 ~ 2-0-10 %$£2H 3HB17H (K) KRRY—R5 (99)
2-Q0-7 2-0-8
2-Q7 YA—MEHREFBALE-EEETILIZES 2-Q-8 Attention ICBIY 2K ZFIAL
BiE S R /A XICiBf27% End-to-End BE a8
Emotional speech recognition with language models Noise-robust Attention Learning
adapted by tweets data for End-to-End Speech Recognition

FiE(BFEE MERES, NMREX (LRZKER-EIEH

& HIFEAETEE. REOIBEORRAE S L ST EFHOZERICMA,
SIEAEL RS L RSO L L,

& EHETIE Twitter [ZiFEah=v1— F—42H BFSHEICEE
NHRENBLETHHISENEER, BET—2ELTRAL.
EETIVEGH S SRS S ERATH AR ET o=,

51 BREITIE L=V~ — b T—42(£2,586 BiEh 545,

S EEETIVESG EFEETIVESEHALIES, SR80C8EERY
H(F 1834 RA > MET L1z, RATHARTIT oL BOBIETFR +
LI L - FHRDEER & LB L TRIBMEER EAYE ST -,

S FLCEEETIIFICOENGEVEILICENT, FHTHAHERH
Bionif-,

Table.1: Word error rates for each model adaptation (%)

Baseline | AMadapt |AM+ LM adapt| AM + LM adapt

(small data) (Tweet)

Ang | 4097 28.21 28.29 20.70

Joy 4123 3262 2424 21.85

Neu | 2313 19.88 18.26 1265

Sad | 39.09 26.52 2582 15.91

Ave 36.11 26.91 24.15 17.77

2-0-9

2-Q-9 Mask-based MVDR S&EHEEEED =D,
Reference Mic Selection & TF mask 8|
TILFRRYEE

Multi task leaming to predict reference mic and TF mask
for designing MVDR. with low latency

O/NEERE, /IMRIS (FENADARATAT)

& J7—J4—LFEEZHICANT, EEERLSIELH0
EFAANBAICHIR S TEY, 45 Time Frequency (TF) mask
[ZH T E—LT+—ThKE (FEh

@ TF mask [ZEI{F T4 VE—LTH—Z I TlE E—LAR
ZR5E 315 one-hot vector DIEEDT-HFEEHNAT T SNR F5tH
= IL—ALIEITE—LT7+—T%T7 v 77— T 20OHEE

312 : one-hotvector & TF mask DT ILF R AYHEE
- IL—LBITOF v IF— halREE ot
- R CEIEETHOIEITHRICLL~, CER HHIH

Reference Mic vector

0.05
0.8
0.1
0.05

A

GCC-PHAT

TF mask

Log power spectrum

BOBHE (22X, OfkEsh, VISR ESMEHE (NTTCSH
JEERN, VIEER] (BX)
L gi=3-
> Attention #§% B\ Vi End-to-End BERERICE VT, HETEAIC
W9 EETNOElE R FE SR ERTIRE
> HETTOERAAICHL THEES N3 Attention EAEHEEESFTEL
BEMN (0U—28F) ICXBEHTATTBLSICEE (Figure 1),

* A
> LFOEFIUIHL, CHIME-4 itz v b3 DSR4 5l
< Clean L O EBOHERWTFELEETIL
< Multistyle : 4\)— EE - TRESSEAVTEELCETIL
< NRAL D) EEEHE THRESAERNT,

MESICHSRE Attention BIFESBUICETIL (BREFI)
& =R (Table 1) :
> Y DMETRAESSIONT S Attention BAHERIET S5 EIS
End-to-End EF/LOMEICH S iR ER FTE S L EHER

¥

Table 1. Character error rate (%) on

- CHIME-4 evaluation tasks.
- Modlel et05_simu | et05_real
P =] Clean 791| 823
Laz M Multistyle 299 355
NRAL
:;.Igma:, (m. ) 288 331
leaming using pair x and naisy speech x’.
2-Q-10

2-Q-10 £ —VIHT5 End-to-End B 7= 3258
DINTA—T U RIZBET B &5t
The Performance of End-to-End Speech Recognition at Meeting Scenes
ORFthz, ABMIEL, AMBREES ATEHEH, ARRSHEY (V23—

S —UITBIT HEAEE LEFE I —/ \R(CA) EIET—2 1A
LYz End-to-End BRZEHO/NA 7+ —T VR ETRE L=,

*EBNOYET—2 £V T+ —I URERLSEET TO—F
D—2& LT TAHAERZEEERL T SMERE LR/ D
=T VAICDNTETREL .

S BEORETIIEAR L DB RIHIFEERTF) OEIEH 41.8%
THHC L, -, BETHEERL TSHET 2B THMRGEDE
Eh85. 1%~ EXIRIHENT 5 L&A L=,

& —7, BHECER)LEREORE. ERZEEREL-REOMIZK
EFREFR NI T,

Table 1. Perfomnance survey results of End-io-End speech recognition at confierence scenes.

EHOSE EERMERmL -2

B i 31m21s 30m07s
FERER 30m36s 23m10s
BREN 885 FaE 637 38
L kL) 370 FEZE (41.8%) 542 F3E (85.1%)
g6 ) 515 3 (58. 2%) 95 5E5E (14.9%)
tates 174 358 (19.7%) 26 FE5E (4.1%)
EAY - 79 FEEE (8.9%) 23 FE5E (3.6%)
S22 (CER) 67. 9% 65. 2%
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(100) $£82H 3B17H (K) KRRY—%5

2-Q-11 ~ 2-Q-14

2-0-11

2-Q-11  IRMER A V(KD ANBRFETHE R
DI=HDT—HILE

Data augmentation for multi-party conversation speech recognition
using throat microphone

FEAR I (WX, #75% (EEH),
AH)IES), AAEE, EHHE (REX

SIETA Y (Fig1) [IMEBESOEEEZ
(FIBULY, EEEVA D LIFRE(RLS
EHRREh D18, BROBEZER
TLTILTEAEENELETTH

SIHET A & TR S W= KR EE T—
BR—R(ATFHE LV BRI A 5 Fig.1: Throat microphone
BEOH CEEETIVEEET AT T2 B9 THS

®—HT. T—RTR%# 3 - Speed perturbation
SpecAugment &L\ =EEOT—AIBEFEIIEESh TS

& KRR Tl Speed perturbation & SpecAugment % =HESEDIAME<
A OEEETIVOESISHLCGERL., HEEEES - R E T o1

S TEEROBR. (1) IBETA IBEOHTO DNN-HVM OFE,

(2) BEIATYFEIMIT 5 L EBME LIIEET A V55EE

TR SIESFE VA VB METMAOT v ELSTE LSTM OFETIE
Z OO T—2EEFEOERIC & > TEEEOSREL GO

& LA LEGHS, (3) EEIA IO DIRET A U ~DFHT v ELY
% CSJ (#9240 B5fE) (S8 L THI-EHUAEET  V458E T
AT L1- DNN Z2RB0IRE< 4 7 EBE TEFEE T 58123,
ZOMT—AHERFEEOBEMIC & HMEEEIHG s hih o=

2-0-13

2-Q-13 B EEEI—/ \RHEEL
BER AN Dl HEDFHEDTHT
Construction of elderly Japanese speech corpus for acoustic modeling and
analysis of the influence of age and dialects on elderly speech recognition

FREFERTF (EEX) . AT (URX) . ABEER(BHNRIX).
B RAGEEX) . ERHEREREX)

& SECE BB TERE 0@ LI S-INAS (956 67.6 1) £
YEICHEO -/ AA B E L BT TICLEL AP TIFE
T9.2m0 21 | & EFEEM 2.7 BHOEEET—9—24kLi=,

S SRRSO EEETFILOBEA L EI A AROEET -9
(BEFEN 21—/ SR :1JNAS, S-INAS, CSJ) U Ra—/ SR EET—
FEMAVEFIL (Table | @ ‘Mixed') 2ERELI-¥ 25, BN~
2O HDETIL (Table | ®'w/o’) I, BREEBEE$BET
JWZAWSHRMATR TN, 27, SOVERERTILEEN BT
Y'WER LRT SHEES Rotsz,

¢ ‘WO BT L EMIESHES I CBMET B 25, RUHBRE Tl
FALIED WER IHME T3 %0, Maition &5 Sl T 5 £ WER H°38
hoL, HEAERTERCHEE 55 LA N,

Table 1 WERS (%) for speech recognition experiments‘w/o elderly
utterance'acoustic models and BCCW.J language model with acoustic

adaptation to each dialects
Mixed | wio :N:gggékn (Tomﬁima) {Ya?ndagéta)
Nagasaki 1.7 11.6 11.0 13.7 116
Tokushima 303 31.0 322 28.0 3.2
Yamagata 55 56 6.4 79 49
Total 134 14.4 12.4

2-Q-12

2-Q-12  Uni—directional LSTM & Local Attention
ERVEAMN) -V EERE
Streaming speech recognition with Uni-directional LSTM and local attention
*HEFE EHRAERRD), LESREBRITRERS)

@ FHTIE, BABLSTM & local attention ZFALV=Z k1) —3 L 4H]
B4 Endto-End EREEETILEREL=,

€CSJ T—2ZAVT., XFEMEADETILEZFE L. FHiiLT=.

#Local attention #MA T S &Ik > GRAREOSENHERTE =

@ CTC HAIZHT, local attention (X&H TH T L5 L—LTO
WENRSKREN LAFEES AT,

@ A£Fi&lL local attention DIROIEIEDA TR k1) —= 728N AIEE
THhd.

CNN | att_unit| att_heads | att_winsize | downsampling | avg CER
X X X X 1/4 12.60%
X X X X 1/6 13.67%
X 200 1 13 1/4 10.37%
X 200 1 13 1/6 10.40%
O X X X 1/4 10.03%
O X X X 1/6 12.27%
O 200 1 13 1/4 9.87%
O 200 1 13 1/6 10.27%
O 200 1 7 1/6 10.23%
O 512 5 13 1/4 9.63%

Fig.1:Model configurations and their character error rates

2-Q-14

EEZEEHNLHELEE~D
2-Q-14 THRANEBRERAL:

= =T ==sH= —= = £
BLEEEFRHASETTILOMNE
Evaluation of Language Model for Spontaneous Speech Recognition Trained
Using Written Language-to-Spoken Language Text Conversion

wMEEEERX), BHEK (EEX), LEHE EHERX)
& ERGELEROERTHICIIREDE LEEDT—2HWE
SELEETFR FT—4 21807 120hIZ Sequence-to-Sequence E
TIVERAWTEEERDTFA MEELEROTFR MoZT 5.
® Ef-, THAIOEEEREDT 2 THEE LERTETILE TREDEE
LEEDT AR TFELLEBTETITIE BEOAIGELEECH
LTEYBL ST LT 1 5=
® R LI-EEETIUL BLEROHIMIHEE EFCELATLV:
Table.1: Perplexity of language models trained using each data

EEETIL I=JLFT 4
BEEE (FigD 152.1
BLER (&% 140.2

Table.2 : Probability of each language model in the sentence

) (s) | Z— | . | Bxo& | | .| Beo& | #2 | T | (k)

BEEE BELEE

HN=JLFT o 67.3 425
P(. | {s) %) 0457 0.795
P(B&oE [ 2— .) 0.002 0.004
P(. | . B&ak) 0.047 0019
P(A | Beo&E ) 0.0004 0.0006
P(. | . &) 0.049 0.260
P(EE2& | 2 L) 0.001 0.004
P(> | . B&od) 0.110 0.019
P(T | B&o& #59) 0917 0.930
P(_(s) | #§2 T) 0.051 0.234
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2-0-15 ~ 2-0-18

$£2H 3B17H (K) HKRRY—=15 (101)

2-Q-15

2-Q-15 WAFLSTM £E 1 2%H&H 7 L—LONRICHAT 28I
A Stusly on Effects of Prafetched frames for Bidirectionat LSTM-Based Low-Latency End-to-End ASR
O A BX (R M6 W (LEXE) FRE BT (REX)

o {EFIE end-to-end HEER
F —EOERTL—L(ESASRCHL LSTM 28/ [Zang, 2016]
& HETAFRIOFEOFHRE L kA L TR £ HER
¢ BEEORS ERACLIDREBEEEEOLSKEDZON?
» ZHIBOEEER LSTM ICL S8 (E1)
# LC-LSTM-A - MBS Ay bAD T L—LHBEE
® LC-LSTM-B - REBIKHED 7 L —LBEXEDHICEE
¢ FEFHCTC TP F1 v A ENWE, cross-entropy BETER
F FIMEROERSIC L BB
& prefetch B L - SESHEBERVS
+ w/jo prefetch - B&H L A HEHHRRALEVWY, LETMRA—NSv T
SESHTEETS
o EEEARBHR
 FyRT—2RLSTM 4 B &XFHA, JNAS THE/TE
F REMEBMEOES A PO L—LRES) 7L—4, LEEIOIL—LT
MET S E, LC-LSTM-A/B ORRIZIEZIFERS (& 2.3).
» LC-LSTM-A/B & 4 BWHRBOLERALLOEBE, TRHIBDICEEDH,
A7 ORAREF Y b T—7 (R ) EAFOBER
H 1 EREYLSTM

nUHE nunm
%1 FNH
cre — —
L1 N .. R A=il=BuT
1 , RBAET A
LC-LSTM-A — 8 BRBERATISTY)
MARLETME T Tooomra]
Pl '—-\\/—— = [WER(%)|
PrTL R Np— CTC(Bi) 5.8
S IS {peetekch:w/s ok} CTC(Uni) | 10.5
LC-LSTM-B | |
— CE(Bi) 74
. ‘—-r—J N FL—hare s X Gy S+ .
sELEOsE N | CE(Uni) | 10.3
3 REHR(LC-LSTM-B)

2 BRER(LC-LSTM-A)

prefetch w /o prefetch

NN/, |
NofNp | prefetch | w/o profetch | | Fseg: 1 | #eeg: 2 | #oeg: 1 | #seg 2
o/ | 181 - | 30/10/10 | 113 | 123 | 257 | 177
30/10| 89 11.1 30/20/10 9.7 9.6 11.8 124
30/20) 9.0 | 130 30/20/20 | 9.0 | 102 | 120 | 123
50/0 | 139 - | ["s0/20/20 | s2 | 99 | 127 | 117
50/10| 87 | 106 30/30/10 | 81 | 94 | 101 | 9.2
50/20| 8.4 | 10.6 | s0/30/20 | 81 | 83 | 96 | 115

2-Q-17

2-Q-17  CNN A—REANETIVIZES FO HFEE
HFREENETFELLUV

HERETHRALFEFEICET55HE

Fundamental frequency estimation by using CNN-based discriminative

model and evaluation on singing voice mixed with accompaniment and read
speech under noisy environment

o ) IFE R (R AR S SR PHIEn , PLEFREERRX),
)12 — (IR

@ KRR TIE, Convolutional Neural Network (CNN)~<—ZH#RIIETIL
2k DM TR EARERMOHETE S A EIRRT 5.

¢ ECHEEZEOEZ £ LICECAER LA UEREE A ERT 51200
CNN R—ADETILEREL, £HEMLYBFEEINEiRE
By S AUZERIT .

S WEBHFLHALITEFERAVTERETOILT ENLSHEN
HYECHHMREEL =

@ FALITERIL WEEHICLAE v FOERH VM, BUERESE
E@ontz WEEHIL ALOBH I THR MEREERT S
ETRELUEDNHOND EDH o2

Tablel 8 E L UBA LT ESICE T 5 ERTLE
(7 L — LEAIFOIEREE)

| SNR=[dB] | SNR=0[dB]
BT
RAPTE 80.42 31.78
CREPE: - 72.25
NP+CNN(RE%) 82.28 75.39
T ELFEN
RAPT% 89.53 77.44
CREPE: - 91.22
NP+CNN(#%%) 90.73 90.11

2-Q-16

2-Q-16 HIEOMRZEEHICEB L
EERERY REHEEORE

Speech recognition error detection based on the time variation of utterances
*& BE LA ®E % B EER

& EASEOBMZESICHE L, CRNN (convolutional recurrent neural
network) EZEFAAARY FILEBLV-BREHRY EMEEEERE
T3

®ELAISERT HEER Y (SREOREERICERT 52 LS
DT, Log-mel filterbank energy #~—X45EE & HEARART
WERWLD.

S EEHHARY LT L—LEIC 2 ReofEy<y TE LTRSS
DT, $E%£DBLSTM &Y+ CRNN ZBLWTHFT 25458 L TLY
HEEZLNS.

@RV ERHEEORBE(TO C LISk Y, IEREFEOEMMEEREL
L=

#Table 1 &Y, REFEODF {BIEAEED BLSTM ZAVV=-FE RU
HEESEEFAV-FREYEEL I EO0h oz £ 1BEFE
IZHLVTIE RNN &k U £ CNN SiDAAMEREREIZFS LTSS

EEMBLIZ el Fescore foreach method

Fik FiE

{SHRE AV -HEEE 0684
BLSTM &R V=& 0672
CRNN #RAULV-H#5E% (1REFH | 0689
CNN ZALV=HEEk 0686

2-0-18

2-Q-18  RhLRyIBFHEDERICE IS
ERRED-OOT 2RO E
Data augmentation based on bottleneck features for End-to-End ASR
FEHARE, MERR, FBHET(EEREO

S AHRTIE. B35 E0EEARETILERAVTT XA FOAD ST
EREAOT—2ERET S FEERET 5.

@ TO=HIZ, FEMSEEEEIYRLVREE (R LRy 258
&) #AHET D Endto-End EEZHEHERT .

& TAERICIE, TXR FT AL E—EEOEREEHL. 22
MER MLRy 7SR ZE T 52 & T Endto-End EFEZHD
FET—HLTD.

#Librispeech ZAUV-EHEEROER. THFA bT—F LE—FED
BERESHETILOAZANVTERZEEEISRET D L oL
=

® £ ALTHFRA TN LEFRETIVEREL, BREFELHA
THIET, EolFRRERENRES D LEMRAL

Table 1. FEUROEN & HEFEEHE

i _PT—5 FHAR +TTIS | BIEETIL CHEYR BIREGYE
(train_clean 100 ) | {rain_other 500) | (ain_other 500) | (lest dlean) (test_dean)

foank + pitch v 747 16.18
v 747 16.12

I v 692 1407

v 747 16.17

v v 620 1453

s v v 649 1390
% v v 555 1252
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(102) $£2H 3HB17H (K) KRAY—R5

2-0-19 ~ 2-Q0-22

2-0-19

2-Q-19 Hybrid CTC/attention T ILERLVE
BEEEE ST FRE0mEt

An investigation of speech recognition using Hybrid CTC/attention model
for dysarthric speakers

YRk, BRE—, ROTH, HREE @EX)

¢ HEEREIIHAOTEEERICLYEEEL(ZELDR
BAINDEFEET H128, HEEROBEEENRE LI-EFR
HETITIIRENEHTHS.

& AHIETIE HEEEEOHEFEFEMALT Endto-End &
EEETILEMEL, MHREZSHEL

¢ HEREEOBEEEETILOEERIC, THERESEE
BETWEAWTETILEGETI S &ITKY, 2D
ML ZE A=

& MAT, ETIVEICERT HHEHIC L HBHMEREDE
fbL, HEEEEOERBEOBRYIERIOVLWTHEELE: $#
8% Fig. 1 IZ=9).

o MHT o DYsi & DYS2

&0
£s00.
B a0 me e
5 gt
£ 20 e e
gzu i LY TP
& o
é 10

(=]

50 100 200 300 full
Mumber of training data

Fig.1 The correlation between error rates and the number of training data.
MHT is a non-dysarthric person and the others are dysarthric persons.

2-Q0-21

2-Q-21 28 BOBIAIEAE
end-to—end & 75 st
End-to-end speech recognition using lightweight and dynamic convolution
OEAELHAI—), Aswin Shanmugam Subramanian(Johns Hopkins University),
KETE(PT—), EEEA (Johns Hopkins University)
¢ BHEERCIZES LB - BRBHAHE endto-end BRI
A LTz, BHAICIZLT 3 DO Y BAHDEREHRET 5.
» CTC(Connectionist Temporal Classification) & D= JLF 2 R 5FE
> FIESAROEE) - SHEEAAH-
» BEREER Y M0 LOHEDE
& EHIZI Transformer & YEEHEEILTE 5,
# CSJ, Librispeech, REVERB, CHIME4 TiHiisEEs %55,
@ 5Hifitz v bk o Tl Transformer % L@ A 14REEER L 1=,

REVERB Real CHiME4
Room 1 dev test

Model ID  HS K K? | Near Far | simu real simu real
RNN N.A. NA NA 18.4 19.2 10.4 9.9 204 19.2
SA N.A. NA NA 10.9 13.7 10.1 8.9 16.9 158
LC 4 101 71 12.7 14.0 10.5 9.1 184 165
DC 4 w71 16.2 17.0 1.0 87 191 174
LC2D 16 101 T 11.0 13.1 10.1 8.2 17.5 16.0
DC2D 2 31 11 16.0 16.9 11.6 101 216 194
SA-LC 8 NA. 31 8.5 11.8 9.6 8.6 16.3 16.1
SA-DC 8 NA 31 9.3 12.4 9.3 8.2 16.7 16.0
SA-LC2D 4 NA 11 8.0 12.0 9.5 8.3 16.7 154
SA-DC2D 4 NA. 11 7.5 12.1 9.6 83 16.2 15.3

Table 1:WER of REVERB and CHIME4

2-0-20

2-Q-20 D57 FEURAE R APL & FA UAKRTF
ERRHEBROHNRECLIZTMREER L
Improvement of accuracy by merging recognition results
from open-domain and domain-dependent speech recognition systems

KA, TGN, ML FEEA FELER
S FHRTIHEROEFDAEREHE L TERZRRY £ERT S
FEEFRET D, KITHED ROVER TIXEEOHEHSEES S
{REREEMT & 2 5%, BLSTM ZRAVTEEERIIDEFRERES
BLTIEREERT S ETRYMNMEREINAZ L FHIFL TS,
& FERERIE N DO KA ARGFERRHEZFLE 3207 57 FEERA
EEFZEED oFoND 1-best DEFH4 DEME L TITHhA.
@R EROREE S ROVER, IRREFAOREZHBEL-ER K#
OFET—2 CEVTHEEFEVBRLREN S (GY, IEEFE0R
BRRAE RN HEORIERE AV THNEREEETETL
5 LRS- — A CRIEENBVEEESHENME(LS
CELRERENT. CHIHREFEORIGTE HRBROIEINFE T
—Z|HKAFT Bf=th, FERFICEFNLHEETOLONEREREDS
BIZIFEFFEROHEES LTRRATERW S EATRETHA.
Table 1: Word error rate for evaluation data

Domain Target Open -
System Kaldi | Azure Google Watson BOVER ‘ Eainosed
Target domain 7.7 12.1 11.1 15.4 8.5 1.2
JTES 40.2 16.6 12.3 21.6 13.9 1.5
JNAS 314 22.9 23.0 21.9 22.0 3.7
CSJ (EVALL) 18.7 26.7 24.1 24.4 17.4 14.4
CSJ (EVAL2) 16.1 25.3 22.7 25.4 17.3 11.9
CSJ (EVAL3) 17.4 20.9 18.0 19.6 14.7 16.1
Average 20.4 20.1 18.0 20.9 15.0 12.2
2-Q0-22
2-Q-22 BRE-1—SIL VI =%

HETERIMMERED ST
Degradation Estimation of Speech Recognition Performance
for Reverberant Speech using Recurrent Neural Network

OfEf; KW Bl HiS CIHER)

BRI AR R £ RR T b T, B EREER
ET KRN HLH, COREICE FIRBECRELEALERT
—REEWT DUENHD. B EREDRIEICHN SR FOHIR
#BIELT, ChFETIC, HAITEFEHEREEREET, Muli-Layer
Perceptron (MLP) ZFALVT, L EBOBEEEHN O SHZHEDOSL
BEFRTAFEEREL .. FRTIR BEIEROFEICR{E
EFHIEIZEBL, Fig 1SR &S IIBRIIFREZEE L-BRE
—a—F)py bI—0 ERWTEEZHEREE TR 2EBETIL
FE L. TRFEMREDTRIEERDIER. Long-Short Term Memory
[ZEDUWV-EIRETILERLASZET, MLP &Y ESLEEE (FHF8
BRE (57 %) CEFmTREE TR TEAZLEREELT-

|Network construction]

Clean speeehes

:
fraterm
w-f Recopahions  [F——fmeeeeeTios
h rformances

Neural network "—“'l’llrdl ‘:;«l
(ML, LSTM) recogait

Fig. 1 Overview of performance estimation of reverberant speech recognition.
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2-0-23 ~ 2-0-27 £2H 3B17H (k) KRRI—=5 (103)

2-0-23 2-0-24

2-Q-23 |H REWLF— N DEEKE

2-Q-24 shesmn A S O— LS LT E— 1 DEE
: e =]
Acoustical Design and Characteristics of —E R B AR ES SURAEENTRICLIBETER—

Sk Pexfoming; ArtsiCantar Acoustics of GLOBAL RING THEATER in Ikebukuro Nishiguchi Park” - Reverberation
OBIBETF, MEER, JLFE— (NHK-TECH) enhancement by architectural and electroacoustic technigue in an open-air theater -

(RA—A] %R AL R LAV EIE AT ONEANR(S7F Diolan Luh) . AR B =SEMBAL),

* BREEEE Y A EFIC & 2881 R AER BIRIRE. BRI (v AFFHED (YIS IRV RTL)
*3=y boidoes h BB LT & SEOAEIES S v o0 — MO VR, TSI LSS, X
[hk—n] U7 EFEEZMOREEERTF 2 —=>7 L
¥AFAF ATy —LEFEL-SERHE BEY3Y, 41074 —A—2afita bt oh oo, LU vl
[

FO— YL LT HEREENT 2019 11 BIZY) Za—FILd—F oLtz

— o " & SHEELT T 01 UL LTS T S SERORBEROA R MM T,
B ooty 'M,w:w FRE, TR FSEDI LI ERITEHIETESE SIS TNl
lrose, > Npimpsserian G HEUAFC VRTL (BEEE) 2WATHE THIBOLES @)
q ::.':.'.‘:)'_j"' HRSTE. GABEED) ORMETREELTLS,
gt | :f‘l@!ﬁ‘_"ﬁ‘;_’?‘ﬁ’“ S BEL: TS TILOBRIZEY, REHM (250~2KHz T) H812 B,
_ f_—— ST early A010.1dB &, EASREHOUEL & LRI EHBRSNTUS,
FIg:t SLONGETUDINAL SECTION —; N [T = ¢ BT . BEREPRTOEEHMAFC-on T30~457) (Pattem-A~B)
Boz0l | yomy im0 &, BEREITHHTEENHRENTND, Fo, C80 CREOUBMEISE :
; ] \\__ B%iili=0-2dB) A% AFC-off T 4.1dB, AFC-on T 1.8~-02dB (Pattem-A~B)
== L umoccupie $

&. AFC-on THRESOMEMNIZL S C80 M (2~4dB) HEBHShT =,

63 15 250 S0 K XK 4K BK
173 GCTAVE BAND CENTER FREQUENCIES IN HERTZ
Fig3 REVERBERATION TIME OF LARGE HALL

1 CONTROL ROOM
2 PARENTS AND CHILDREN ROOM

3 AIR CHAMBER u“,,::::"\s\ﬂ.;'.‘._'h :fﬁ-'ﬁm
{tl_.:[ll.x|'|??!\'u.\|.-\mu.-\l\'] \ e el L
PR Lottt |
Fi :“(.)an[\m 5(1:[1'0':\ & A2 T 200 QK K 4k AE i o) = tyv?_%i’g?:-‘vr )
Fig2 LONGITUDINAL SE S . % = 2,
g e — 4
— 2-Q-27 =
2-Q-26 SQ-STD MIL—LLALIRERIIKEE CTC [zE I EEA7REREE RV
[CEIT5EEERAVN-RERESRESAR . )
AMethod of Improving Retrieval Accuracy by Using Case Particles in EEPOBRERERE

Matching at a Frame Level for Query-by-Example Spoken Term Detection
HFHAE, MBTE(EFRIIK), B8 (R,
MRS (ER AT AT 5—), (FEERAEFRIN

# Bf9: SQ-STD (Spoken Query - Spoken Term Detection) (FeHifiERE
& Posteriorgram BB& | OBLERRE, x AATY, x BUEFRM = BERELLTRS
& ST DAL OEBEEHTESh TS R

F FEA R LAYLTISRERE [FES 2017)
+ 1EBEAHIER SQ K(IRREAY) | SQ(ERY T )DFRIMEEEN T L—LEHT TR

@ SQ &7 L—L L~ LOWERFI - Zig

@ FEBEROERS = Triphone 751 = RIERTII“ZEHR

Spoken Term Detection with Phonemic Core Zone Detection by CTC
S EHER(LEALRR), FEEtEk (LA,
(MR (FUREHTR), FRBRZ RER)
&SR0 7R E AL - EEPORERERE
» CTC ZALVTHAIFE
> BRI TERHES
% CTC Ik > TERL TS AE D OAELRUET
&8 RO 7RIS Y 2 L TO STD H4AEEHTE
> BRIATEREEEAVVEE & AUVEVEES THE
» B%2 7[3?&11%‘:!5( Z&YSTD ﬁﬁ‘é:’J“l"‘lJ:

@ @THRLI-BEERNRIERIF SQ ORERIOFRIZHn HiERsSQ LES) [
.| LSTM ] -| I:near Eﬁj
@ SQ LHIERSQ OIBSIEEELIL, V&L EERAEIRA —
e Attennon
& [HiisEEs mEaR |
[ﬁ = j 45*;& 1 Lstm i
> $EEDSQ : Baseine o CNN o I-near - -{ ﬁ;
5 5 o EEIT7 [ — L=
= OHOESENE (T, AL A, 12, . & E B £Y) EHER EH&HJ LSTM i
> SQ & 9HNIEESQ O 10 AL YIBAIE03pHET R
> SQ& Y N2y () OUERSQ M4 SR, V-HERHERSQ % : 150w o { LSTM { linear {
& SHEOEY - SFEMEEOSETEORS Fig 1: STD with phonemic core zon_e detecllon
9.0 68.7 Table 1: MAP

-— 685

-E-E&Il MA.P

3 70 — 66.9 SRR =

L [ | [
#¥sq #¥Esqroloiiilsa  fEEsa, A, [, @ EEa7EERSEHY 0.965 0.687
(Baseline) 108 2t
Fig1 :Comparison of retrieval accuracy ﬁ: 78&1%?& Lo 091 0.380
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(104) $£2H 3H17H (K) KAY—5

2-0-28 ~ 2-0-31

2-Q-28

2-Q-28 BEGOEEREBEREO-HOBLKERIUESE
MEBET—HD Posteriorgram [EfigiE

Reduction of Posteriorgram for speech data in Maximum likelihood state
sequence in Query-by-example

YAREAER, IMSFE(EFRIAS), EFB(ELHD,
AR (EF RIS
#SQ-STD : Posteriorgram BE&—ORFHERE, < BFEH, x AEUE
BEO L) BERIUEAR—ABRFRE ORFEHHE, x AEVE
SIREFE  FET—A0E T L—LERSRIESRSITHIT, SAoHKiE
FEHGERT 57 L—LOBEREEAS MLETY
= FYREHEAY ML(36MB=4B x 3000 27T x 3000 1KHE)
= 27L—LOBHREEAS bILEEFE T Posteriorgram [T
& SETRRZR & Lk
Fi& ATV AR, R, RN
LIHEBROEHEE - STMB(SETHAZEME 1/2000), 70.63%, 20F
STE DTN - 58GB(SiTHIZE DI 112), 73.83%, 20%

80 140
— \ 120's
100
~ 70 g
= 80 g
a 65
¢§I 60 ‘-‘é
60
40 ¢
55 =
20 s
50 e e Sy
Posteriogram | Query maximum  |Mean posterior |Mean posterior
verification | Likelihood probability vectors|probability vectors
| sequence method |for all data ilor each utterance

Fig.1:Retrieval performance of each method in NTCIR-10.

2-0-30

2-Q-30  JVS-MuSIC: Japanese multispeaker
singing-voice corpus
JVS-MuSIC: H AL BIRAEHHF 2 — s A
¥rHiroki Tamaru, Shinnosuke Takamichi, Hiroshi Saruwatari
(The University of Tokyo)
# Cument Japanese singing-voice corpora
» Only consisting of single singer's voices
# Design of JVS-MUSIC
# 100 Japanese professional speakers’ voices of common song (49 min and
23 sec) and songs different for each singer (88 min and 3 sec)
» Raw voice: recorded wav files
> Modified voices: Singing voices modified using singing-voice modification
software Melodyne
= MPD file: Melodyne project documents used to modify singing voices
» Similarity and oneness matrices: results of subjective evaluations measuring
similarity and oneness of unison
# Experimental analysis
» Similarity and oneness of unison: positive and moderate comrelation
> Similarity of singing v?:oe and similarity of speech: weak comelation

Oneness of usisan

0D 02 04 06 08 10
‘Simitariy of singing vosce

Fig.1: Scatter plot of average similarity and oneness of unison. Comrelation
coefficient is 0.45 and p-valueis 1.4 x 10737,

Vibeato rate [Hz)

2-0-29

2-Q-29 HYEFBEFBITHVWEETLIZES
ERERSFOEFRRDIRGT

Spoken Term Detection based on Acoustic Models
Trained in Multiple Languages for Zero-Resource Language

YokGE B, FEE R RS PR (PR EEI (LX)

S EFHRTIE COERSEDT—EIA—RIHT HEERFRELT,
FBICANAEEEAREREDEENGERICK HEEEERT S
=8Iz, BARFLEBOEFRMBHIEEN 5157 Posteriorgram ZEfE L
TRAWSFEERELT-. BRAREEIHIFIINGEET S

S IFEENBRECREDES, HMDOEFED Posteriorgram ZiE#E
LI-HER AV T L BRI Im L Liah o T

SHREEN NI FIVEOES, O EED Posteriorgram ks
Li-$iagaRaRna &, BE—DEFED Posteriorgram ZALV=HE

EHEL TRHEREERET 5 LN TES
@ SEIEEOERICLDFEE S OICERT 5120, KRR
HERMEREEATHFETHD.
60 mMFCC
~ m Posteriorgram (Japanese)
% =0 m Posteriorgram (English)
j% 40 Posteriorgram (Concatenated)
£ 30
£ 20
-l ol |
s 0
Japanese English Kagchikel

Target Languages

Fig.1:Result of STD using Posteriorgram

2-Q-31

2-Q-31 EJS—tDOBRAZIZET S
MEETIVEEIZMIT1-RER 2T

Experiment and analysis for building a perceptual model
in naturalness of vibrato.

YrEEERAROLEIKR), FFEH(BREXR)
QLTSRS A—RLLT,
ETS5—bDESFED 2 DD IFA—EHIHET S,
FREIECNED SA—REETS— O BHEEDBYHRIZDNT
FEREHERERETL BRINT 5.
¢ FHEEETIE TET7S5— R LLVEEDEhOME] &
IFOBNEETS— & LTHEDD) 02 SERALE
S ENOHE TILRESOIEINAE (FET HEEE TR L
& 1R, EE - FSITE TR ETI— FOBRAS OFEL
FHTHIEETELT-
SSEDERI-HNT, ETS—FOES - FEEZLD
BASOHMHEETIUEELNERTETH LA R L=

154|474/ 479 | 4.5 488|493 497
-I'J'-lo l-l-leunm.lu 494

AH3 463|471 454 483 458 491 4

4“0 458|477 4.79 453 458

D15 3 45 60 TS

8 s 120

Vibrato extent [cem] Vibeato extent [oent]

Fig. 1 : Heat map of Fig. 2 : Heat map of
perception of pitch fluctuation naturalness of vibrato
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2-0-32 ~ 2-0-35

$£2H 3B17H (K) KRRI—=5 (105)

2-Q-32

2-Q-32 End-to-End BER#ME L V-
EEEAROFHENHYEE EI

Semi-supervised speaker adaptation for TTS using End-to-End ASR
e EBHE, RE, FIEE(RLK-HS $ER5E,
A (BK), LWAFE— (LINE), iEEREE (Johns Hopkins University)
#EndtoEnd #OFFR MEBEERL (Text-to-speech synthesis: TTS)
IZlE, MEREICRAERLETFR FORTF—a2hEE SIS C
NERRT D02, MHHOEET—2 L= finetuning (283
EEECAYRRShTLAS. LL, BEISHIGLIZTHFA b7—
AEWELL, ThARRLRY I £G5B
S FIETIE, FEATERT—F ZALV= End-o-End TTS OFFEEIG %
12%9 5. £9. EndHto-End ASR ZAVVTERT—RITHIET 5T
FRALEERT S HT, ERLETRFREEET 2 ERANT
TTS % finetuning 9 4%. FRETEH & ETMETMIC & YIREAK
(PROPOSED) &fitd 5TFR FERETE&MN (AD-FT-P)
BEEHB L SHERLY, BEARMERIIYRTT—2%
BETEEES LAZOMREE R

AD- PROP AD-
FI-P  OSED FT-p EM

Degradation Mean Opinion Score
L]

Fig.1:The results of DMOS test with their 95% confidence interval about speaker
similarity (PT: pre-trained model, AD-FT-P/p: fine-tuning based adaptation with
paired data, PROPOSED: fine-tuning based adaptation with unpaired data,
AD-EM: feature embedding based adaptation)

2-0-34

2-Q-33

2-Q-34  254)Li#iG L7z DNN EESRKICHITS
EE OB
A study on speaker reproducibility in style adapted DNN speech synthesis

FHEREH (RIX), B (X)), KIBBEK(FoY-IT IR7H),
IMRIER (RIX)

& 23 A VG LI SEEIRGEOEE GEERE) ORGELHDNNIZLD
EHEFOEEEDENNS RS A IUTEIZE T HENLEEERO
ﬁﬂ!:vu\tﬁ‘a‘#u:

*EHEELBREEMOBREEE LR ER LBAFETER
fEl® i-vector O cos iﬁfwil_az AEMEMEERN S, EEBI AR
I2HHEEIRILEEENE B T EARE ST

Table 1. Cosine similariies between i-vectors from synthesized
speech samples and reading-style natural speech samples.
L L

st | A | R B | A | R | D
Lkl 063 | 052 | 082 | 056 | 065 | 072
b2 | 057 | 046 | 075 | 051 | 055 | 060
BiE | 072 | 076 | 089 | 062 | 065 | 079
G b ZAEN
T 085 | 088 | 090 | 069 | 073 | 086
2| 081 | 085 | 087 | 060 | 065 | 0.79
Wik | 088 | 088 | 091 072 | 085 | 089

2-Q-33 A/RMREAVREZEERDI=HD
T EUMBREZ DA

RWCP-55D-onomatopoeia: onomatopoeic word dataset for
environmental sound synthesis

wEARER, FRES (LGRS, Bl (AR HRED),
\LE R, ITE— CIaiExs)
& AFAETIE RWCP-SSD ADEEA A MMIHtL, 4/ 7 b B
B M5 Sh-BIREaR0=H0T—42 1y MEEFT1=
& /2 EREADE L BIRESHETS J LI YMOAEEDT
BH AR EEALND
> AT EREBEA AL NEOBEREEEEST 51286, BRAA
v HZE LA/ T RS RSN T2y FAWRE
- BEZTO&S53GT—2ty MIARThTLVEL
& T3ty bOHE
> 145830 DA/ 7+~ (105 BOEEA <2 )
» AT RRERELIZEMNILEF /7 MITHT 2EEE
> BICL > THEShI-A /7 MRS 23 5E
@ BHA AU Mo/ T hREFST AR EHOA /7 FhEEES
h5EENHH — LYBHEISELA/ 7 FAERERT L1680
DL Lra{‘li&‘?@iiﬁb}u—

Tuble | Examples of labelled wor
| Confidmes scate | Averngn sccoptance score | escription
1 a0
44 Wi
24
15

B

whistlel ||

LSRR T

shaver

3
'J YAV TRREERS T
3

1
| = 1
e 1 4.5
1 3
| 1 is5
5 1
| |3 3 :
| 3 Y¥a 1 1
coffmill || #2924 1 S=E=IATHERCH
| FF¥F7F 13 a3
ZevrrT 11
[ Erey 1 29 =N S A
FUr ¥y 1 25

2-Q-35

2-Q-35 Joint Training End-to-End Systems for Speech and
Speaker Recognition with Speaker Attributes

@ Sheng Li, Xugang Lu, Raj Dabre, Peng Shen, Hisashi Kawai (NicT)

# We propose to joint train the state-of-the-art transformer-based E2E ASR
systems with speaker recognition task.

# The speaker recognition task is designed to promote the ASR performance
of the highly compressed transformer model.

# Experiments (selected) show feeding bags-of-attributes of speakers as a
ground-truth in training is effective for improving ASR performance, while

speaker-ids leads to no significant improvement.

CER%

CSJ-Evald1 CSJ-Evald2 CSJ-Eval03 | Average |
DNNHMM-CE  38M 9.7 7.8 8.4 86
TONN-LFMMI 11M 83 66 6.5 71
BLSTM-CTC  11M 9.4 7.3 75 8.1
Attention/CTC  10M 54 6.1 6.9 71
Transformer  36M 9.5 7.3 83 84
| COMPaSS
Transformer  36M 1.2 8.8 9.3 9.8
| compress, spk-id
Transformer  36M 79 6.3 6.5 6.9
| compress, sextage-dur

+ Models are trained with CSJ fraining set (around 500-hour lectures).
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Statistical parametric speech synthesis based on acoustic parameter
prediction using cascade model architecture

Y=F BAED (Microsoft/HK), EF 1788 (Microsoft/8TK),
AIFH —3, RE B (Microsoft)
& —ERVEEEHINS X U v O BEAR
> BENZA—FTHZER « HEEH, ERFEL, AT ML
THE, SR ERH TR
IS OMBOBFREERTMICET ) I rTRE
& SENTA—FEEPICTRIT 2 H R — RIEBSERE (Fg.1)
> BEOTCIEBRE/NT A—2ZEEI St
> CNSOHREERLERENICER/NTA—2EFH
> BHORSEA 21 IV EER LI E7)LEEDIET
& EEHEIC & DIERD LISTM KD B EWEHEET ) 2 HEERTER
& TEEFAICE D Seq2Seq EF/LE BHERETVERICEVEAM

Encoder Decoder
[ unguistie | [Bi-directional | Lo [ | [Bidirectional| [ Unear | [ Voiced/ |
Feature LSTH Layers | 5 “I” | LSTM Layers Projection Unvoiced
L L J ] L n) | &8 J il ]
] do [ e
L G ¥ Frojection
n F — — - |
S .| Bi-directicnal | [ Unear || Fundamental
| | LSTM Layers | | Prejection | Frequency
i | = 1 ]
1 1, Linear
Style Code 3 | Prajection
JBidirectional | [ Unear || Spectrl |
LSTH Layers Projection Paramaeter
L ) L Jil ]
A [ Linear
T |_ Projection |
JBidirectional | [ Unear || Aperiodicty |
| LSTM Layers | | Projection | Parameter

Fig.1 * Block diagram of the cascade model architecture.
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A study on relationship between how to generate singing voice without
spectral fluctuation and naturalness in vibrato singing.
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Development of a vibrato design interface combining online and offline
editors.
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Fig.1: The Screenshot of Parrot V3
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A study for supplementary dynamic features for
HMM-based speéch synthesis
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Fig. 1 Melcepstral distortion of synthetic speech sounds of 53
sentences (dashed line: conventional method).
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An Analysis for Correspondense between Phrase-Final Prosody and Lexical
Impression using Command-Response Model
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Fig.1: Ratio of communicative speech samples whose Aaas are negative
(Aaist: magnitude of phrase-final mora accent command)
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Statistical analysis of singing voice
in Tohoku Kiritan singing database.
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Speech synthesis for dysarthric people using a small amount of data and
improvement of clarity using a healthy person model
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Fig1: Afiow of proposal speech synthesis system
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A study on Japanese end-to-end speech synthesis
using romanized input text with accent symbols
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Mote length prediction for singing voice synthesis with free singing speed
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Fig.1: Musical score.
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Fig.2: Comparison of Tempo changes between global and local.
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A study of speech synthesis based on differential Gaussian
process flows

OpLASE, =R ¥ RAR - HHRET)
» BREEAD BREDCP)ICET EFEAM
-DNNIE BT 2N FFOERNGRRERLEES
- DNNEFEH K DEWBAE
-BEBPLTHAT LOERES LA B DI TiEAn
» FiE  GPICET < AY MLIBE R DDIffGPZ BEEARICER
JEEHAARIICL > TERNBELERE
-DGPOBHIEREME L RB D /NS A—FHEHSRW
» 5EBR : DIffGPIC L 2 BEFSMIEDCPER G & HENRT

2-0-46
2-Q-46 TEXFANCINHET ZERLELFE
ZOEENERICEAT S
HZAZE end-to-end EEERZ AW
BEHABNER

Educational review on prosodic symbols and its acoustic realization
using Japanese end-to-end speech synthesis
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Fig. 1 Example of sentencq with prosodic symbols
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Building of singing database include scat and analysis of singing expression
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Table 1: Metadata of songs in data base

Song ID | Song Title Range BPM
MO1 | Jingle Bells C3 ~D4 100
M02 | Stand by Me A3 ~ Ad 120
MO3 | HERIZUEDEITDIE | E3 ~ Fi#4 99
M04 | Story G3 ~ G4 64
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Estimation Method of Glottal Source Waveform and Vocal Tract Resonance
for Singing Voice with High fo.
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Analysis of the effect of tempo on perception of shift length between singing
and background music
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Fig.1:Result of evaluation Fig.2: Relationship between standard
deviation and tempo
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Multi-speaker text-to-speech synthesis using an embedding vector
based on a face image
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Fig.1: The overview of the proposed framework.
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