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Development of spoken dialogue 3D agent for daily healthcare

Abstract: This paper describes the development of a spoken dialogue 3D chracter agent system
“HOMEQIDOL” that provides continuous healthcare to users in daily life. Taking a simple doctor check
regularly in the daily life is important for us to keep healthy. However, the continuous medical check is
practically not easy due to the problem of time and financial costs for the consulting of a medical institute.
For this issue, we propose a simple medical consulting system where users take a simple daily healthcare
check by having a speech conversation with our original 3D character agent. In addition, we expect that
the system can give the effect to encourage a user’s continous use of the system by begin close to the user.
We first describe the concept and the outline of propose system. Then we give detailed explanations of each
function and implementation.
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</Questions>
</Sick>
</DiagnosisJudge>

K 6 ByEESHNICHVSRZT—2X—ZDf|

4N5 5 FEDOHEMBZ I ARZIER LT Z T ETHRILT
W5, BUROIFEEZ R TOWRKDOZMICHZ 2 E DT
WY, el U7 B £ 7V 2 Ve FEICE S M S
NBEIBEEZLTHY, RUGHLENARETHS.

3.4 KR—LT7I R MsE

HEMCFHHLTE LS ODBREL LT 2 — XD
LR Y 2 —)b - BEE R E OSBRI LT, e,
ZOMOKREE UTEREE, L REDIY Z—TF
A AV MERESBINL 72
3.4.1 Z1—ADRBER- KT

o —ABREICEED = 2 — ADE R, KA T, &
WIREN D D, Tz, K0 ERNGZ 2 — ADOMRERFERED
—flE LT, Y h—ORBEHFIC DN T OREK - FEEH%
BELHEELL., Za—AEHIE =2 —AT A FHEDXA
TJLAE VI ORIG L. FIHED A [Za—
Al EWVIF—T—RFNRFENTVEEAIE MeCab 1T K
BICEEEMNTHERDN S, HIOAGFD T EN TR0 H]E]
5. TTT, MOZFAIPFTENTOIGAIFIHAENZ
DEEZHMBELEISELTWAEHE#HL, —a—AY 1k
MHZUCBT Bl FD XA bV URL ZEBIFESS
5. F—TU—FRUHNDOEZFANEENTORWERE Y 7
N—=V 5 EEZ 2 — ADHIFEITV, XA MVO—E%x
K7DEICERT D, XA MVO—ENDREED = 2 —
ABEERT BT 7)) v 7 L EFO FHEOIEEHIEND
5. ZA MUVHEIRENS L URLAOSHEX 7L AEY
TEATV, EREARZRIGTT 5. BGUIzHESRIEX 8 O
K2CFRZ L, RXDRHID— I DN THERZ B

(© 2020 Information Processing Society of Japan

Vol1.2020-HCI-188 No.5
Vol.2020-EC-56 No.5
2020/6/1

BFAMEEFEHRETELRED DR
HER BIREREI LT

FREN—ERERHE~
HEERENE (K - BRERDBTL
L&l

WA TH 19T ADRRER
A== Sit EREETVH T

FEAOT OBRENCAOETE
ADEEAE NS ?

%8 IEH-1—20—KERTLET,
FLHYEVRBBENTIN?

[ ERN\

K7 Z—a—RAD—EER

RE&HATIE, HRIOTI(ILROREENH (2197
ANERSNTE=SUNREBRE~OBRR ThN >T=A=0TT,

4R\

B8 Za—AE{BOLTR

ICE B Ut BT 7Z2FT5.

KA TMOEFICE LTl Dark Sky API ZF|ff L 7z.
FIHZED TR&U T&) N R EDF—T— RZHWT
mLMFBCEIcKD, WEH, 9H, HHH, SHEORKZH
LT EMNABETHD, T—Y ¥ MEIRKITIG U TR
—BEFRTDH. IR T, HWIEHIZ Web ad Fortune
APLICKOERE LT, FIHED T g [>T
DVITNHDF—T— Rz AN LlzeE, -V hiE
FIHAEOREEZ SR, TNEITICZEDHDOREE (5 B
P DAL EERET S, BV TREEINCE—F
(Bl VTl ) LEBEGIA LT, ENLSLOER (&
o ALHE - SvF—T AT LEE) ZKI DX ICER
5. Za— AREEEED X b BR G & LTY Y h—
OIEHERZBZ TS NDBEREZFE LT, J1, J2, I3 D
Ty h—DiGHEREZ 2 — AV A RNERXT LA T L
59 %. FIHED AN S J1, J2, J3 L9 KR H
F—L%, GiizikEtl, —B/LU TV EEDZVRE
DiERZTH LTS,



[BEHRNIEFRIAZEIRE
IPSJ SIG Technical Report

4

Sy¥vy112/12 )

£ :1/5
fHEEE : 2/5
TEE : 2/5

FYX—TATL KRRy

|ZFEAS

/ MR\

B9 HORROER

3.42 A¥Va—)b - BEEE

ATV a—)VEMEEEE UT, TREDIERBIMA ] HE
BHALVE—EREL T 5 — LN U2 A< —HReZiEin L
fz. 1L 2 B —REEEIE Google Calender ZF|fH LTV 5.
Google Calender APT*1® ZF[H L, i 24 KO TEH
BT EDHHOTEBNEITS T EDAHETHS. Fil
AEE T8 ATV a—)V] bwvoleF—T—RE [
% BN EVwoleF—T—RZRIFICHWS Z &K
D FEDBIMAAEETH S Wl - THHHD 16 FRC2ED T
EZBRLT). TOR, FIHED AR R TR
Va—)VOME (&) 58) MAELEWESIEAREL
TVWBHEFEZT—Y ¥ MHEEERT ] THHERE 22
ZTLIEE VY R HAiEHRZ T TV &58).
FIHZED AT T7 55— LS HEEMEE LT
a Wl TR 30 e 7 I —LZ8mL T, ANIXHh 5
RRAIZ G U C 7 I — L 2%tk d 5. e LIER%Ic a5
ERHENDEMZITS . 7 F— LOEIDEREE THIH &
DAINTRFEDHEENMAAE LTS (B T11 K 30 212
0O 7 I—LZBIMLTYD, T—Y Y MIZONAIC
ST iz Bl T2A2Z2AEELs5D). HEEL
Wit & LCRIFEN T o — Lassk Ligs B FIE
M T6RHCEC LT REELHRSTB) &, FIHED Mk
DT HFOHEETIEFTAX—XEES. &l 75—
L] & THRETI T v s feF—T7— R2[HRHC
Awadz et Bl 79—Lo—E2RE7T) BRmInT
W57 I—LD—EEFRT D, FTO, BELLT I—
LEHIBRT 2 ENTES (K10). Tz, FHED XA
R—] LWV F—TU—REFUHRSET-o EBIIFGERCE
EFNERGERAR—L LTRET S, XA —HEHETIX
FEE LTINS 75 % £ CHmIc R O R 2R L, ho v
N AT RETS (H11).

Vol1.2020-HCI-188 No.5
Vo0l.2020-EC-56 No.5
2020/6/1

2085 PI—LELYRLELE
PI-LERTLTLET

- F R N\
10 75— LHERE

r [ 247 —5100:01:52 ]E

ZhizEE !

INEICIAV—ELyrLELE
VAR AN\
K 11 Z1~—¥he

3.4.3 IVA—TA A ke

FIHEMNR LD ZHAEE LT, =7 —LBXUHE
FOHEDSRER I LTz, MW EREE FIH
BDO AL & ZNUTHIET 6550 1D T b
N%. WYRISERITS IHIC, FHEOHRS LREEHO
AIERISCE DIEFE L — Ry 2 Z A ViR S
3. EH I, HE5HUHRE LM *20
% N 2 RSO T & BT WSS S % 0B X 2
I—YrxVbDHEEELT S, BEZHBAZXMMAELED
BAT—Y v MIE LRV,
EROFEMRE T, TOHBLUIzihohhS5RHED
ANTIRCTHET 223N TE, thomEDLEH, 1k
MARETH 5. FIHBOHSIC SR [22a—Yv 7] &
EDF—T—RPFENTVEER, T—Y x> MIFIH
FICHLETZMDOY v )Vemiasb. ZO®KRAMHGDRE
KEENZ Yy VKRB ST 2 EHETS. TS
2L THH Vo kdF—T—RREEN55E, thes
VELICHET .

*19 https://developers.google.com /calendar

(© 2020 Information Processing Society of Japan

*20 ARMFETIE PRI R D 0.6 & LTz,



BRLEFSARRE
IPSJ SIG Technical Report

o, ST -LERELLT, =—YxrhELbED
MTEDReZIEE LT, T—Y 2V PR E LT,
AR 2 GO HEEREZH 5 CHHELTEL. FIH
FHEHLO LD 2T T LZ2RRET 5 B FIHEDN TLD
LDZ®AHS5 | LHETE) &, TV rFELOED
E—RICHIT9 S, T—V 2 FEZNLIRICRIHE DS
U T X E 2 FRERMTIC K > THAMIAAICEH L, ZDin
BOX PRI DHEEZ T VA SRS, 77— Ltk
11 LHEERES ISR 2 HEEDMAE LW G, K2R
BOREDKRRED TA) THBEE, HlTHATHE L HHT
ENLHLEDIEFKTTS.

4. HHYIC

ARG CIRBERRT O HEANIVAT 7 2t S % 575 0t
3D T—Y Y b AT L THOMEGIDOL ] I DWW Tib
Nz, HERDERBNRDT v MERED A% & DORHEEY A
TLERFEZY, NVAT T EPOLE LTHEICHED TS
CezHIEL, OBz RZE L.
HFEIEHLZDEFEDOH T DX S ARIZICE D AR & DX
AT VWARGIE THD OMERHIREZ R T 5 T LMW TE
5. Fiz, FIIBEOHEZYR—FLEHFDIRS T EMNTE
BEHR—LT VARV MEREICK D, HARSEEHNZTT
375 <, HEWKHEHGAARE TI—Y o M eEd BT
MAREL 755, ¥ AT LARIE Unity ZX—Z & U THEER
INTEHD, Unity DEAGREGE® 7 £y M EFIHT S C
ET, AVTUYRE—Y 3 YOERL - EELERVE
¥OXBNTITO T EWABETH B, Stkld, FEXCHIHHE
D1HZRELIZFUAZERL, ZHUciho 78k
BIERGEZ1T S .

HEE AWIZERAFE JST COI GREFR S JPMICE1303)
DUIRESTIT2728 DTH 5.

BEXH

1] BT TR RO Z IR VEEFE (2005).

2] BRHHELSE : BAESRIC B B IEMRS R HOE S s 2
HWet >S4 VgH, REDHWPI, Vol 265, No. 10,
pp. 885-888 (2018).

8] Rt V= v b - @Ry DT —F T 7 F v ki
AR EvRy MG 2 Ak EOFEBUC T T, 21
At 791 W% Rikkyo journal of social design
studies, Vol. 13, pp. 55-69 (2014).

[4]  André, E. and Pelachaud, C.: Interacting with embod-
ied conversational agents, Speech technology, pp. 123—
149 (2010).

5]  EfEE : a2z —Ya>rRy b TPALRO (/3
)] O EEDNHER Y b EERXICBIT H0 A,
HART AR Y MEEEE, Vol. 33, No. 8, pp. 607-610 (2015).

[6] Kepuska, V. and Bohouta, G.: Next-generation of vir-
tual personal assistants (microsoft cortana, apple siri,
amazon alexa and google home), Proc. CCWC, pp. 99—
103 (2018).

[7] Katsurada, K., Lee, A., Kawahara, T., Yotsukura, T.,
Morishima, S., Nishimoto, T., Yamashita, Y. and Nitta,

(© 2020 Information Processing Society of Japan

[10]

(1]

(12]

(13]

[14]

[15]

[16]

(17]

Vol1.2020-HCI-188 No.5
Vol.2020-EC-56 No.5
2020/6/1

T.: Development of a toolkit for spoken dialog systems
with an anthropomorphic agent: Galatea, Proc. AP-
SIPA ASC, pp. 148-153 (2009).

Lee, A., Oura, K. and Tokuda, K.: MMDAgent—A fully
open-source toolkit for voice interaction systems, Proc.
ICASSP, pp. 8382-8385 (2013).

Yamamoto, D., Oura, K., Nishimura, R., Uchiya, T.,
Lee, A., Takumi, I. and Tokuda, K.: Voice interaction
system with 3D-CG virtual agent for stand-alone smart-
phones, Proc. the second international conference on
Human-agent interaction (HAI), pp. 323-330 (2014).
RFFFAL L S REA QT THIEI V) Z2XA %4
it (</NVRFE> S B KIC BT 2t OB)im), HAEE
24k, Vol. 67, No. 1, pp. 46-50 (2010).

Kudo, T.: Mecab: Yet another part-of-speech and
morphological analyzer, hitp://mecab. sourceforge. net/
(2005).

KIHE—BR, WAER], MEHE—  BAGET F A bR
G AT L Open JTalk, HAFEZRERIITFELS
AR OCHE, pp. 343-344 (2010).

Lee, A. and Kawahara, T.: Recent development of open-
source speech recognition engine julius, Proc. APSIPA
ASC, pp. 131-137 (2009).

Yoshimura, T., Tokuda, K., Masuko, T., Kobayashi,
T. and Kitamura, T.: Simultaneous modeling of spec-
trum, pitch and duration in HMM-based speech synthe-
sis, Proc. Eurospeech, pp. 2347-2350 (1999).

Ling, Z.-H., Kang, S.-Y., Zen, H., Senior, A., Schuster,
M., Qian, X.-J., Meng, H. M. and Deng, L.: Deep learn-
ing for acoustic modeling in parametric speech genera-
tion: A systematic review of existing techniques and fu-
ture trends, IEEE Signal Processing Magazine, Vol. 32,
No. 3, pp. 35-52 (2015).

BT, RESAKE, PHIERZHI @ 2RSS R AR D T2
DO U ST A I—/SAORR &G, RS E S
e, Vol. 2015-MUS-107, No. 72, pp. 1-6 (2015).
Kurematsu, A., Takeda, K., Sagisaka, Y., Katagiri, S.,
Kuwabara, H. and Shikano, K.: ATR Japanese speech
database as a tool of speech recognition and synthe-
sis, Speech Communication, Vol. 9, No. 4, pp. 357-363
(1990).



