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Abstract: In the interaction between an intelligent robot and a person in the elderly welfare, it is important
to accurately estimate the user’s state and generate responses based on it. However, in the field of human-
robot interaction (HRI), a comprehensive state estimation method has not been established. Therefore, the
generation of speech and behavior tends to be uniform, making it difficult to build a continuous relationship
between the monitoring robot and the care recipient, and this is one of the factors that hinder the com-
puterization of elderly welfare. In the field of elderly welfare, quality of life (QOL) is a useful index that
comprehensively reflects not only an individual’s physical well-being but also their mental health and social
well-being. It is encouraged to make efforts to improve the QOL of the care recipients and to appropriately
communicate with them based on their QOL. In this study, we developed a system to estimate the QOL of a
user interacting with an interactive agent based on a database constructed through counseling experiments
using the dialogue agent. The effectiveness of the proposed method was demonstrated by showing that an
estimation method based on the integration of features such as human facial expressions, gaze patterns, and
head fluctuations resulted in smaller estimation errors than estimation using each feature individually. In
addition, we considered that self-disclosure by a person to an agent is important for building a continuous
relationship between a person and an agent, and also examined the relationship between the degree of self-
disclosure during the interaction and the characteristics of the participants in the experiment. The results
showed that the degree of empathy felt from the response of an agent was positively correlated with the
degree of self-disclosure to the agent, and that an increase in the degree of self-disclosure can improve the
accuracy of QOL estimation.
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Fig. 2 Counseling with a counseling bot (left) and a therapist (right).
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Fig. 7 Result of the mental health QOL score estimation.
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B TEOND T -y RV, ERTHE KL T
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TEDIRENTRY, EEE R &OKEMITHL L 723858
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R B Y, MEET ALEL D L. Fo, MEICE D
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12, BEEICE L LT — Y R— AR A B LT, A&
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5. REIBSRBEDERICVLELER DR

5.1 EEBRHE
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YN EDOEFTHEOBIEIIBIT S QOL DIEENTHEIC R - 72
T LERMERR L. TR E O QOL 2 UKy M ASIEREIC
g3 5 2 & T, QOL A Lot m i Fiko s — v
FIA XD R B EEZDL. LrL, ABETRy b
DERIE, BREZ RS, 2w, faZ ZREHIN L HER
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B %D EFi
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Nt IEA ML BLBEEZAT-720S, 29472 ME
DB L ZNENOEEDORIRIZ, ADOBRIEREL 0 H
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Fig. 8 Changes in the intensity of negative emotions before

and after the counseling (left: counselor, right: agent).
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A.2.1 J-SEQ

7z

A.2

DRIDEVH)RHEFHT 5.
WEaERE LT, =—
PEMTHL I ENETHo 7.

—J7, A
Jx

L7z

LR L v nd

J-SEQ DuZE#ER LR A1 ITRT.

A.2.2 GODSPEED

GODSPEED Mg

B rR A2 IR,

A23 I—T1>bEDBERBELHNRICET 5ER
Ty —bORIGHREER A3 BLUOR A4 TR,

£ A1 J-SEQ D5

Table A-1 Questionnaire results of J-SEQ.

o PR a7 o

Selir =T WiEr—y v b kFERL BRAr =T
1 (Ew) 4244122 580+£0.99 7 (W)
1 (KR%E%) 4.59+1.56 524+1.30 7 (GH%)
1 (ifEDH ) 3.63+1.30 251+1.39 7 (flifED7%\)
1 (&wW) 3.04+1.11 502+£1.20 7 (W)
1 ({2rn7) 3.98+1.76 3.35+1.55 7 (BEL7)
1 (ELOEW) 5064125 586+1.16 7 (ELOREW)
1 (FFELE) 416+1.53 2.63+£1.16 7 (&%)
1 (i) 3.12+1.21 529+1.09 7 ()
1 (Fesl7e) 3.96+1.62 3.08+1.31 7 (bhshr)
1 (EHfiEos %) 4.00+£1.46 5454118 7 (BH5H%)
1 (o Fv) 3.49+1.33 247+1.23 7 (JRliomEn)
1 (HhLw) 3244096 271+£1.14 7 (FELW)
1 (BoTwd) 4.63+0.75 529+1.11 7 (BATW?)
1 (Bhio7e) 4.2241.20 4.08+1.56 7 (HHI%)
1 (R %) 4314139 4.94+1.20 7 (WiEx)
1 (BEHHENT) 3.37+1.16 3.39+1.35 7 (HEL7)
1 (AfE0H %) 3.57+1.11 3.04+1.07 7 (R#7%)
1 (BLTR) 3844143 271+£131 7 (kZXZFLW)
1 (Ws< L) 3414135 3.18+1.17 7 (Buks)
1 (f57%) 4454111  3.90+£1.47 7 CFER)
1 (#7) 3354+ 1.12 3.78+£1.37 7 (ZzhKRo7)
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& A-2 GODSPEED O[mI%# R
Table A-2 Questionnaire results of GODSPEED.

. TR a7 L
elir=r WT—vzv k ETEAL AT
1 (o XS 7%) 257+1.05 4.20+1.05 5 (HK%R)
1 (Bhkny) 1924080 4.35+1.04 5 (AMH)
1 (EilzE20) 2.184+1.10 4.35+1.08 5 (EilzHF-o-Twn5)
1 (ANTHY) 1.86+0.86 4.37+1.06 5 (ZE4hY)
1 (F2bRvEh&) 2124094 3.90£0.95 5 (FeHishzBpx)
1 JELATWVD) 310+£0.99 4514091 5 (EETw5)
1 (HRD %) 310+0.84 4.27+0.88 5 (&ELxkL7z)
1 (Bhiny 72 ) 1.924+080 4.22+1.09 5 (H#m%)
1 (NL%) 1944084 431+1.11 5 (EW%)
1 (RiF5E%) 3.27+1.16 4.594+0.73 5 (WFFHI%R)
1 (R0 Ze) 331+1.13 4554088 5 (KtDHb)
1 (B 3.45+0.83 4.124+0.80 5 (IF%)
1 (BLAIZLW) 3.3541.02 4.104+0.97 5 (HLAPLTWV)
1 (B7%) 3.47+1.07 4.394+0.75 5 (HLI%)
1 (ANt ze) 3.394+0.83 3.84+0.77 5 (lfidrzn)
1 (D Ew) 3.534+0.86 4.334+0.68 5 ()
1 (Jpe7z) 3.20+0.83 4.044+0.88 5 (HfEh)
1 (E7e) 3.24+0.96 3.884+0.87 5 (Y %)
1 (ET%) 2574090 383+0.94 5 (HEDH5)
1 (T2 3.514+0.88 3.964+0.73 5 (M%)
1 (Epr7%) 355+0.67 4.10+0.74 5 (BWz%)
1 (N &7%) 3.924+083 4.35+0.77 5 (ELHE W)
1 (#@fELTw5) 4.044+0.81 3.944+0.91 5 (Hik)
1 (CFRE7%) 2.3740.98 2414105 5 (Ewi)

R A3 MEERLET Y7 — FORERER (-2 x> b & OBRESE)
Table A-3 Results of original questionnaire (Relationship building with the agent).

B mH SR a7

(1 AREEM ~5 © B5EFEAm) ML —Y =z b EIFERR
SVWZ ENfEbo U Ly 2.37+1.14 4.18 +0.80
EZNFEFVFELEH 3.20+1.18  3.86 & 0.83
LR oz TT 3.08+1.32 4.37+0.87
AETHEZ IR LT LD 3.104+1.27 3.98+0.96
SFEbEAZITIEO TN EEEE LS 2.57+1.14 4.24+0.82
FLCLAEBEEE L, 3.06 £ 1.08 4.08+0.94
LIEAN (=Y 2V b)) OBEPLFERES Ebo TELELE LD 3.144+1.09 4.2740.85
LIEAN (=T Vb)) CHLAZELFE LA 2.964+1.19 4.16 £0.87
T A LICHRR RS F Lh 3.144+1.26 2.78+1.18
R T A LA LRIEI AR E Lh 2.674+1.25 2.37+1.12
COFRNTUOHLESZ AL EAES L EBVTT 2.844+1.27 3.88+1.06
COFXTLHETIEA L TN L BnESh 2.734+1.29 3.94+1.08
HOHRE (HGOZ LW THETILEDESS) FEDLHnTT R 3.234+1.04 3.83+£0.95

T A4 MEERLET 7 — bORSHERE (- M 5H18)

Table A-4 Results of original questionnaire (Impressions of the agent).

BREHE S A a T
WEEARY NEED ATHM - 0Ky VD& (a3a=r—vay) LT,

o o 4.33 4243
1 HPUEIE e v ~10 @ PUE D 5

JEER & - @R & Razr—vav) IIx

WEEARY FEED ALEN - 0Ky heD&AFE (23224 —vav) IZxLT, 5734998

1 HFREE I3 ~ 10 WIRREE (E
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