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Simulations of acoustic properties for the nasal and paranasal cavities and
attempts of validation by acoustic measurements

Yuki Fukushima’ *, Motoharu Tajima ", and Hironori Takemoto " *

T Chiba Institute of Technology 2-17-1 Tsudanuma, Narashino, Chiba, 275-0016 Japan

E-mail: I s19¢3105gz@s.chibakoudai.jp, ¥ hironori.takemoto@p.chibakoudai.jp

Abstract The finite-difference time-domain method can calculate acoustic properties of the geometrical model of the nasal
and paranasal cavities extracted from CT data. The calculation results are validated by acoustic measurements of the physical
model constructed from the same CT data. The measurements, however, have been unsuccessful. This is because measurement
signals input through the nostrils are not observed at the glottis with a sufficient signal-to-noise ratio. To overcome this problem,
an exponential horn which can supply measurement signals with high amplitude and a physical model with thick wall to depress
the wall vibration were introduced in the present study. As a result, a transfer function was successfully measured, to evaluate
the calculated one. The evaluation implied that fine structure of the paranasal cavities could not be reproduced with sufficient
accuracy in the physical model.

Keywords Nasal cavities, paranasal cavities, vocal tract physical model, acoustic measurement, FDTD method
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Interactive test environment for acoustic conditions of speech communication
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Abstract Physical instantiation of speech communication depends on the acoustic environment. The acoustic
environment not only modifies listening behavior but also modifies speech production behavior and makes speech
attributes different. Establishing a precisely controllable acoustic environment simulator is necessary to investigate
such effects experimentally. Enabling flexible, interactive manipulation of such simulation environment consisting of
real-time signal processing will help researchers to efficiently acquire tacit and deep knowledge of speech communica-
tion and investigate and quantify their effects by experiments. This paper introduces the preliminary investigations
and implementation of such tools to stimulate discussions.

Key words Speech communication, real-time processing, interactive environment, acoustic environment, speech

material acquisition, speech stimuli presentation, tacit knowledge
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(b)
1 Speech communication in (a) everyday life condition,

and (b) simulated condition using acoustic devices.
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3 Feedback with interactive visualization.

MACIGS % PCWING4

2 0 4
elapsed time from start (s)

4 FElapsed time for transferring captured data using ma-
cOS Ventura (left) and Windows11 (right).

16 MB, MATLAB R2022b Update-3) TH %, BiFi% macOS
TiT->TED., Windowsll I3EHEMZERHTH %,

3.1 BHORIRILETr—FNv D

FE. 74— KNy 7 XNBZBEMYERI N B2 NEL
TR E &R VAHLO ADGEERYNCED EF3 (K 3),
ZZTE, ERETOEREESOUENBETIER VD,
AudioToolbox 254 ¥ Z b — A EHRTWEW MATLAB BEET
HBRNAHETH S, UTF AT — 2L TIE60fps D7 L —
LHEHHERE X D B A 30 ms IR TH 2 HBEEL LD
W 25 DB, ZORMREHIBOFECEERATE 2003
S TIZRWA, FREDS I a1 —Ya VITRBELr R
ms DA —X— T 5 LA TE 2B RE WV, ¥
72, BRAED MATLAB Tl 20 fps ZHEEHEH D LR L 5 23%
ETHH D, 50 ms LR CHiEIZED TN ETTTEI L
ERGTEEL LTEL,

CORBREDOHEMICHE DI T4 — RNy 7Tk ASER
TR U 7R R K X 1 2 EREEEII AR ETH %,
MATLAB OA —7 4 A8 EHD A 7Y = 7 + audiorecorder
. ANTZNTW 2 EERIEFCH AR T Z L 25 FRER O
T [26]. WHEIFEFT2L—FEPLE L TT7 Sy —3 1
VEMT AT B,

X 4z, SFERMECFAH UICET 2 BBERME RS,
mac0S & Windows11l &. $%ERFHEIRICIZIZLLH U THEuE R
PHEMLT W3, VX LEBEHNPZENTVEH, HATDH
20 ms AN TH D, HEULHE @ UK FE T 2 R = mhs
B3, LIRTHE U7-HIEIISERA Y — LTl 20 #3128k
BNy 77 2EH LT WU ToHKO®R) §E L fiEoE
WMEEMT 2 Lz [27]

X 512, #MEZEHTEL—TEHDLE LTRELZEAR

(#2) : drawnow 2~ F® limitrate 7> 2 >~ [26],

® MATLAB App
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5 Snapshot of a visual feedback GUI of voice pitch.

[

—— 1 macOS

z
S 0.8F—2 winl1l 1
o3 3 macOS wo fo
= 0.6 ; .
a 4 Winll wo fo
%
2 0.4F 1
K
=3 - =
g 0.2
3
o 0 i 1

0 5 10 15 20 25

frame rate (fps)

6 Display information update rate (fps). “wo fo” repre-

sents update without pitch extraction.

BE ORI GUTI DB Z RS, FBEIHETRE, ENY 7 7
EHAAAT, BIEFRIR, RMS H, BRIFE, EAREBORR
PEH LTS, BB, ANCLoT& Fov¥yF% IEFTy
FRFCy EWSTRRPEBTERNWZ DD 5720, AfRaED
HREBFEEAFLTWS [27], 2 ZTE. LIRS L 72 3E3
HEEHOY -1y FHtHEETRH L,

X 612, FRNA - AW/ OREDBEWVIC X % B
DHAMOHIE RS, KT, EARERBOMH TGS
DB RL TV, HEHEFHOREERES S v X 2EH L
TWVWb720, FEAEIESLTIERSF IS » 7 LTEL S
NBZEeNDHol, LL, AIREERDZ 4+ —Fxy 720
5 BENZIESZREIE 720,

3.2 WEERYATEE(L

Rz, PERENT-FH 2 I L 550 % & F 2 0T b % H
D EFs (K 7)., 2ZTd. ERBETOERES OLEH L
HTITTR W,

M 8icRy 77 bARA R BIZIENEATSHILOH)
%% [28] OXEDI=DICHEBE LN EFEZRHAO 7 7V r—
TavoflERT, ZO7 TV r—ra YOHMNE. PEREN
RERORy 77+ ORER A S EBREE EENY) D &
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7 Evaluation with interactive sonification.

. MATLAB App
Select base directory Original file information
Directory Nolumes/SSPL-UT/PVkakenDBBU/DB/TMW.
play original Sampling freq. 24000 (H2)
Duration 1.4933 (5)

lay check
B, SounndFiles

TMW_WS212_SP104_WN208.wav Y
Define check condition
Check mode (LTS modify with babble noise (16 kHz Normalized level)

SNR(dB) (-9 v LT spectrum [Hi

(a)

° MATLAB App

Select base directory Original fle information

Directory Nolumes/SSPL-UT/PVkakenDBBU/DB/TMW
p— Sampling freq. 24000 (Hz)
Duration 1.4933 (5)

play check

SounndFiles  [TMW_WS212_SP104_WN208.wav

Define check condition

Gheck mode (LTS modify with babble noise (16 kHz Normalized level)
Original
16 kHz.
SNR( 16 kHz Normalized Level
With babble noise (16 kHz Normalized level)
LTS modify (16 kHz Normalized level)
LTS modify with babble noise (16 kiHz Normalized level)

(b)
8 Snapshot of an interactive GUI for pop-out voice study.

(a) test mode, (b) condition selection mode.

AR OMBICHERTE 3BREORHKTHZ, Ry 777D
BEIZIZZ Y FARADKE T 5720, Auditory Toolbox
DA TY 227 FEAHLT, ITU O [29] 12Eo < EML
BTmoT0W5, SRR LT, BEE AR IXRE
L7z) NI A4 XE SNRBEUOARY M (B PV EEE.
FIRE PV EEE. (RPVEZEOMIE) ZRETES XS5IILTY
%, SREMOBEOMESCHRER L ENEELBINT 2 TE
TH5,

3.3 BRED>IalL—>3Y

BRIZIC, PERSNNBINT-EREN 7 4 — AN ZIZEEN
BGEEWMY EFE (K 2), ZoBA. BEREOY I 2L —
¥ a VB OCEER TR R 13 5 2 e BT
% [30].

B ms FEE O WSRO HE 2581213, MATLAB BREET

DFT buffer length «———————— periodic update (shift) 7o
reverberation impulse response | ” record of acquired signal
/ 10 buffer
DFT spectrum of reverberation x DFT spectrum of acquired signal
DFT buffer length

/ 10 buffer
por

record of output signal

periodic update (shift)
9 Low-latency filtering using DFT cyclic convolution.

reverveSpectrum = fft(reverbeResponse,fftl);

while currentIteration < nIteration
inputRecord(1: fftl-frameLength) = inputRecord(frameLength+1:fftl);
outputRecord(1:fftl-frameLength) = outputRecord(frameLength+1:fftl);
bufferIn = playrec(bufferOut);
inputRecord(fftl-frameLength+1:fftl) = bufferln;
outputRecord(fftl-frameLength+1: fftl) = bufferOut;
currentIteration = currentIteration + 1;
tmp = real(ifft(fft(inputRecord).* reverveSpectrum));
bufferOut = tmp(fftl-frameLength+1:fftl);

end

10 Example implementation of this low-latency filtering

using DFT cyclic convolution.

372 VST 75 74 Ve ¥ OFERFELEICHE L2 b D%
LAz s kv, L L, TR EST ns REDE
NTHELGEICIX. AudioToolbox T T X ZAJREMEN D 5,
F =T A FA VR T 2= R DAHININETZ Ny 7 7 RB%
AEHEFTZZL T, FRREEERET 222 TE5, I T
MATLAB TEAFED S I 2L — a U2 Y OFEE ORI
TEBTES0%HHN5,

EANTEDY I 2l —YarTlR, FHOEXDA 12
OB BRAOREND S [30], mi 7 —V TEHUC L DI
HEZRKECHIRTE 25, BEMNRERTEAL Y VARE
DEORXDANY 7 7 AW END D, FOBRFEEFR D
F—X—iloTLED, LiL. BT —V = ZHonE%
FIHT 2 [31] &, 10 AL RXNET B3Ny 7 7 BISHE
2 RS ORGER R TS 2 Z 2 AT & %,

K oA ERLz, LEOWNAEX., K 1012f/RL 7%=
MATLAB IZ & 2RI i 2 LHM LTV, ZOFEETIZ,
BWEDA VOV RAREDR S DB 7 — ) T AU WS Ny
T7rRTHB2THITINEIDBEL BB ISTHELTNS
(SZBI2IE T0buffer DR X ¥ 4 VL ZANEDEX DM EI@BX
LRI, 7-VIEBONy 7 7 REFELTVS [32]0),
HEw 7 — ) =& (B EER Y — VU &) RHVEEIAA
ENY 7 7125 BES DRI DR X1 2 KB AIAARIS
%%, NERXNTAEE THD 5N 7 inputBuffer DFE LK
BOA VA RED (ERR) BAALDOREE MEDORED
M2, ZORIGHEHE Y — ) 22U Ws 2 Ny 7 >
EXDdEWED, AMTHDRINTANY 7 7 LITEMH» 5
JEiZE XD, 4 VSV RAEEDEIEFE DNy 7 7R XD
WD, Ny 7 7 DFRBOTRNIIETIT DR L OB IR
WV, HINCHWSLRZ2DIE, ZOMEEZI TORVWRED
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11 Measured latencies of filtering using DFT cyclic con-

volution.

—>( D/A J—»( Iou;!speaker)

sound

7 WLh IE'\\
— ‘l WMW b

)
oot
arie T

inputRecord outputRecord

1024 samples

3057 samples: latency 70ms

“time (sav};ﬁies)

12 Measured latencies of filtering using DFT cyclic con-

volution.

o (B Z X FEREA I @ audioPlayerRecorder BAA( D BE
FEMETIE 1024 > 7)) ZFTH 5, fiFE. TORETIIH
MTHVSRZ (B Z1F 1024 > 7)) DSLOTEER (999
b)) pEEFEEIN TV, D~ ¥ Tk cPU BRICHE
W7 — V) 2B ERICFEIT T2 e A TEL2MBPHEZIN
TW37h, ZOXSREEDPZVFEEDTATE 3, HEME
1K BEER T — V & oEEKic oW TR, SR [32] OfF
FRICEE LW,

K 1112, 1024 > FLDNy 7 7 BEEZHOWTEE T 235
B OB %, 44100 Hz OREAR(LEBE L LTk 7261%
~R$ . mac0S & Windows1l DFRIFET 300 HOWE %217 o 74k
RThHs, o7 7V r—yardPHhutnz<ws >0 LEo
MATLAB BRECHIE L7720, FERHEIZLEH L TWw3, Z0
Bl (2205 3 ms) &, BRI 1024 V> TGS 3
RHEETH2 23 ms KD B THIEV, ZOZriE Ny 77
RE2ECT2IeATENIE, MATLABIRIETH . Fillon—
FY o7 2@bTICHBHNEVREDD 3 5RIEDY I 2L —
TarPRBETEDS L R2EKRT 5, & IO RGERE 24
BRGEIE. ZONEE VST 574 v e LTHEEL, BE
FE D W EREF LI [ 2 TR AU R Y [24],

3.4 BOAHNZESTEERE

B 1212, BEOAHNEITO REMEL T, EDOATI0 6 I0LH
EITo B EN 5 £ TORBRR 2 HE LB %Z2RT,

[e]
o

latency (ms)
N [}
o o
T T
1 1

20F 1
0 1 L L 1 1
0 200 400 600 800 1000
10 buffer length (samples)
13 Relation between IO buffer length and total latency

(macOS).

ZOHITIE, mac0S L0 MATLAB THREEMEL =, F—F 4 &
A&7 x—R¥ LT Presonus STUDIO 2|6 USB Z A\, &
DOFAICIE IK Multimedia D/NET 77 4 TR —Hh —TH
% iLound Micro Monitor, ¥4 Z 17+ > ¥ LT AKG C314
F=IRATT7ThAVTIEAL Iu T VERIEANOK
ETHWz, R ZHARD T WL ST, NEREED
XEEMNEGDOEEEHW. $/2. EROERTHEHAT 2
A VOV RIBEDEZ (130047 ¥ ) o wiEd L1FE
BOMYNTHNLA VOV 2R E NS D%, FEBREHIEH o
A4 VoL RIEE LTHW

X 121350 L NAEZ T HICHAT 2, EOAS0 50 L
FEEEA VR 7 2 —RTED 3 % TOREIL, AudioToolbox
DERENL— TOFEHREH e —B L TBH ANy 77 DE
XY T2 1024 Y IV THolze BEHBYA 70T 5 VT
BN TUEIN, A= o8 e LTHEIATHUY
4787 THRIREN 2 ETOREBRFIZ. RHIRT L5
123057 B IV THoTz, EIET0 ms ITHY T 5, MATLAB %
MU, ANy 772 2ERET 32D, Ny 77
£ 1024 ¥ > 7L OEEIIRER I 2048 3> FLICH
252 46.3 ms INICT BT TERL,

L2 L. ZOFITHWFRE AR 1B (audioPlayerRecorder)
Dbz, AN HNCH D% (audioDeviceReader ¥
audioDeviceWriter) ZFWVWAZ T, Ny 77 RZ2RET D
e TEZ, AHIONYy 77 ER 5129 T LGS
WZiE. FOEREEIE 2197 70 (B0 ms) kD, 286 T
ANDBETIE, FRRERIE 1770 3> 7L (40 ms) & o7z,
7272 L. 256 > ILOBEIE. AMHTEEIRD 2IETRED
II7=PEIDZIENDHoTz, K 1BIHREEZRKRL THT,
Bl AE IOy 7 7 BICHHEIS 2 5 & @ 8uks (0s
EN=RY 27D KT ANZE, MATLAB DAL D ERIC & 2 K
53) oM ENTWS, MATLAB BRIECTOMEIZX, Z DEK
Mo BAHAAAIBNCE T AR ED T2 I3 TER
W, (Windows DIFEITIE. ASIO HHED RS A N2ffiS Z 2T
EBURE XD EL TEZEEEDH 5,)

4. EbH DI
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Prosodic Features of Japanese Emotional Expressions using One-word

Utterance “n”
—Results of a preliminary survey by native Japanese speakers —
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Abstract: Our aim was to understand the scientific features of emotional expressions in Japanese by native and non-native
speakers. Specifically, this study focused on how non-native speakers recognize the emotional expression of native speakers and
vice versa. As a first attempt, the present study analyzed various emotional expressions using the one-word utterance “n” by
young female native Japanese speakers. Based on the preliminary survey, the results of the analysis showed three types of FO
dynamic patterns in “n.” Positive and agreeable emotions of “n” exhibited the “Rise and Fall” pattern, negative emotions of “n”
exhibited the “Gradual Fall” pattern, whereas doubtful emotions of “n” exhibited the “Rise” pattern. The minimum frequency of
FO did not considerably differ in all these emotions, whereas the maximum frequency of FO was high for all emotions except
negative emotions. These results suggest that the FO movement may be related to emotional expression, that is, positive and

negative.

Keywords: Emotional expression, Prosodic features, One-word utterance "n", Cross-cultural communication, Paralinguistics

1. Introduction paralinguistic information using 129 utterances of the
A speech signal that does not have linguistic content interjection "eh" from conversational speech. The results

itself but can transfer plenty of information with phonetic showed that voice-quality information was an important

content is usually classified as “paralinguistic” discriminator and could express a variety of meanings or

information [1]. Campbell (2004) investigated pragmatic effects in conversation. In the second group,
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annotation was examined, and two types of patterns in

annotating speech were determined: categorical and
dimensional.

In the categorical annotation, various labels, such as
anger, sadness, happiness, fear, and disgust, are assigned
for emotion annotation. An appropriate label is annotated
to utterances or segments of speech, which could be useful
in making Al communicative agents more realistic [4].
Kessensa (2009) made both categorical and dimensional
annotations for neutral and emotional speech synthesis
(anger, fear, sad, happy, and relaxed). The results showed
that classification rates were higher for sentences where
linguistic meaning matched with emotion.

In dimensional annotation, each utterance or segment is
defined with the scopes of the dimensions and expressed as
a point in the paralinguistic space. Dimensional annotation
information in

is relevant to describe paralinguistic

spontaneous speech [4]. Greenberg (2009) investigated
paralinguistic prosody control in conversational speech
impressions using multi-dimensional scaling. The results
showed that three-dimensional perceptual impressions
were manifested, and each dimension was correlated with
different FO The

impression could be controlled by average FO height,

characteristics. positive-negative

whereas confident-doubtful or allowable-unacceptable
impressions can be controlled by FO dynamic patterns.
Mokhtari (2003) focused on

paralinguistic information

the relation between
features of
typically
The

un,” and “ah”

acoustic
which

utterances

and

Japanese monosyllabic words,
and filler

experiment used 141 utterances of “hai,

are

backchannel in Japanese.

from spontaneous conversational speech recordings of one
Japanese female native speaker. The result showed that
prosodic features affected the perceptual impressions of
different utterance types.

Although most studies have focused on the perceptual

impressions of paralinguistic information in conversational

speech, the present study wused conscious speech
intentionally generated by native Japanese speakers
playing card games. Unlike conversational speech,

Japanese card games have no conversational content and
players guess each other’s emotions by only listening to

their utterances. There are many theme cards in Japanese
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card games, such as “n,” “eh,” “haa,” “hee,” “uso,” and
“maji.”

The present study used one theme card “n” because it is
a good sample to observe the prosodic features of one-word

utterances without any other linguistic and conversational

12

content [11]. The Japanese word “n” is frequently used in
informal speech to express different kinds of emotions and
attitudes. It is an interjection, rejoinder, or filler word,

[T L]

depending on the context or situation. Especially, “n” is a
sustained utterance, and it does not have any lexical
meaning, default intonation, or accent. However, its FO
pattern transfers considerable paralinguistic information
[2]. Based on the experimental result of Greenberg et al.
(2009), we examined various patterns of prosodic features
in one-word utterance “n,” such as different FO dynamic
patterns, FO average height, and duration corresponding to

the speaker’s emotions and intentions.

2. Experiments
2.1 Participant

11 female speakers of native Japanese were consciously
generated the speech of “n” with 8 different types of
emotion expressions. Mean of the age was 21.6 years for
the speakers and they all spoke Tokyo dialect.

Each of the participant were given a pile of “n” theme
cards from Japanese card games [11]. The 8 different

[T 1}

specified emotion expressions on “n” card were feeling of
(A) when entering smooth and comfortable futon (7 7 7
B BAAHIZA-T A ), (B) deep thought with
unhappiness (& xAA T TAJ) , (C) agreement (F175%
® ThAl),(D)tolerance (Fx12 L T A1) , (E) disgusting

(5 AZY LT TAl) ,(F) doubtful (b x - &i&EH 72
DT A1), (G)unwilling agreement( L 5 L SHE DO A ),
(H) delicious (BWL WD [TA )

All emotion expressions were recorded at least 3 times
and after the recording process, speakers were allowed to
listen to their own speech samples and can record again if
they needed.

Overall, 88 “n” one-word utterances were recorded in a

soundproof room using a TASCAM PCM recorder.

2.2 Speech Analysis Method

For the experiment and analysis, we used speech analysis
software Praat and Microsoft Excel. First, we used the
Praat script to extract the FO characteristics, such as pitch-
listings, FO-Min, FO-Max, FO-average height, and duration
After

characteristics, we divided the pitch-listings into five equal

[T 1}

of the one-word utterance “n. obtaining FO
parts and then plotted the FO contour using Microsoft Excel.

Next, the authors classified each contextual expression,
from A to H, according to the meaning of the sentence. A
and H were classified as positive emotions, C as agreeable,

B, D, G, and E as negative emotions, and F as doubtful.
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Fig. 1 F0 (Hz) dynamic patterns of one-word utterance “n” with 8 different kinds of emotions.
“Rise & Fall” patterns. Negative emotion utterances are B,
3. Results D, E, G and their FO contours were “Gradual Fall” patterns.

3.1 FO contour of utterance And FO contours in doubtful emotion utterances of F were

Fundamental frequency (F0) contours of 8 different “Rise” pattern.

emotional utterances are plotted in Fig.1. FO contour in

positive emotion (A and H) and agreeable (C) emotion
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3.2 The prosody features of utterances

In each context, we measured the minimum and
maximum value of the FO (Fig.2 and Fig.3). Fig. 2 shows
that the value of FO is low for all utterances. There are no
remarkable differences the between emotions conveyed.

Fig. 3 shows that the value of FO is high for A and H,
whereas negative emotions B, D, E, and G have low values
of F0. These tendencies also reflect the differences
between maximum FO and minimum FO (Fig. 4).

These tendencies indicate that the positive emotions (A
and H) have a large dynamic range of FO. In contrast, the
negative emotions (B, D, E, G) have a small dynamic range
of FO. FO is one of the factors in expressing emotions in
Japanese. Moreover, the dynamic range of FO is also an

objective indicator used to understand the emotional

features of utterances.

3.3 Duration
We measured the duration of the one-word utterance “n”
(Table 1). Table 1 shows the duration of the one-word
utterance “n” for each emotion. There seems to be no
common characteristic difference between the emotions.
Moreover, there are large differences between speakers.
Therefore, it should be investigated further to obtain a
more in-depth understanding. The mean of the duration
shows that negative emotions B and D have longer
durations than other emotions, whereas agreeable positive

emotion A has the shortest.
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Table 1. Duration of one-word utterance “n” with 8 different kinds of emotions, uttered by 11 Japanese native speakers.

Context 8 Different kinds of Emotions (ms)
Positive Agreeable Negative Doubtful

Speaker A H C B D E G F

NO0O1 900 500 550 1350 1050 1000 530 1090
N002 880 820 400 710 520 690 530 680
N003 740 450 360 900 1320 410 470 680
N004 740 370 530 1000 860 370 1070 480
NO0OS5 680 730 450 770 1190 640 390 930
NO006 580 460 280 640 560 460 380 620
NO007 760 520 710 820 550 820 470 750
NO008 680 400 260 610 680 600 580 700
NO009 760 830 690 820 870 690 730 550
NO10 800 620 610 740 590 610 580 680
NO11 490 390 380 690 700 480 400 620
Average Duration 728 554 475 823 808 616 557 707

4. Conclusion

In this study, we examined the FO characteristics of

[T}

various emotional expressions using one word utterance “n

in Japanese using a part of card games. The results showed
that there were 3 types of FO dynamic patterns; “Rise &
Fall” patterns occurred in positive and agreeable emotions

of

[T}

n”, “Gradual Fall” patterns occurred in negative

emotions, and “Rise” patterns occurred in doubtful

emotions. Minimum frequency of FO is not remarkably
different in all these emotions while the maximum
frequency of FO is high for all emotions except negative
emotions. Average FO heights were high in positive and
agreeable emotions. Duration of agreeable emotion (C) is
the shortest, conversely, duration of negative emotions (B,
D, E, G) are longer than other emotions. Duration of
positive emotions are similar to negative emotions. These
FO characteristics findings will be useful for prosody
learning of Japanese. In addition, it is necessary to proceed

with the detailed analysis of duration, speaker’s attitudes,

and perceptual impression test among interactive senses.

5. Future plan

In this study, we investigated how Japanese native
speakers express emotional differences while using the
one-word “n” utterance. The results show that the dynamic
identify the

range of FO could be the indicator to

expression of emotions. These results encourage us to

[T}

investigate how non-native perceive the one-word “n

utterance and how non-native speakers generate emotional

15

expressions. Next, we are going to investigate not only the

one-word “n” but also word expressions.
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Abstract In recent years, methods using GPT have attracted attention in the research field of chat dialogue systems. In
this method, responses can be automatically generated by inputting situations and context. into GPT, but it is not always
possible to generate natural responses. This may cause errors such as generating silly remarks. Therefore, methods have
been proposed in which multiple response candidate sentences are generated from GPT and an appropriate response sentence
is selected from among these using a selection model. In this paper, we used SentenceBERT as a feature extractor and

re-learned it with a small amount of data to create a model that is consistent with the context and the speaker, and evaluated

its performance.
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A Study on Simplification of Input Features in Speech Generation Method
from Lip Video Images
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Abstract In recent years, there have been several studies on speech generation from lip video images. Many conventional
methods use DNN models based on CNNs or RNNSs to generate speech waveforms. In such methods, the model learns speaker-
specific features such as skin color and moles, and the performance degrades when data from speakers other than the training
speaker is used as input. Therefore, we proposed a method to remove speaker-specific features from the input features in order
to generate speech waveforms with high performance for any speaker. In this paper, we generated speech waveforms using the
proposed input features and evaluated them using any STOI. As a result, the performance of the proposed method was worse
than that of the lip video input method, but we confirmed the effectiveness of the proposed method in suppressing the degradation
caused by differences in speakers.

Keywords Silent Speech Recognition
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Among the acts of reading texts, "initial reading" is the first encounter with a text. It is assumed that the method

of initial reading, which is how a text is read at the beginning of a unit, especially requires consideration of its effect and purpose.

Therefore, in this study, in order to understand which method of initial reading is common among oral and silent reading in actual

educational settings, and how the method of initial reading is selected and judged, we carried out a survey of textbook instruction

manuals for teachers and a questionnaire survey of Japanese language teachers.
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