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Abstract: “Eating alone” has been one of the serious problems in our society as more elderly people live
alone, more people work and live separately, and people’s rhythms of lives become more diverse. Although
all the existing research assumed that every participant of social dining had a meal, we found the setting that
only a part of the participant has a meal is probable and acceptable for solving the problem. Surrogate Diner,
an interface agent that performs eating behavior as a surrogate for a non-eating participant, is introduced
in this paper. The eating behavior of Surrogate Diner is based on the actual eating behavior from recorded
videos of co-dining. Evaluation study was conducted with the Surrogate Diner condition, the conversational
agent condition, and the conversational video condition. Effectiveness of the proposed Surrogate Diner was

An Interface Agent for Pseudo Co-dining with a

indicated regarding the alleviation of “eating alone” problem from a questionnaire and interview.
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Fig. 1 Actual remote dining scene for the analysis.

KRFERTHIENTE, TV FOERIERIIND
FAFLEOER LA —ThH L IAMTIHTELZ L
Y. $72, 2) OB, TV MAEAEHEEON
b LTHEFARTH) 2 LT, AHGE LMWL ItAE
EHTL-0THAH. 2L, 3) 0EHICOWTIE, A
FHEORFHIL LT =Y =¥ M OORBEEIEX4T) 2
T, BHEELFEFEZLOI -V MNENLZEDH
IR R AR ERT 720 TH L. RFEIC4) OFBIZOW
T, BHEREPEFZRTL L —V oy M EH
AHelT A LICLAAHKRSERAMT H7-20TH 5.
2.2.2 EBERXREEOHH

HFFEZIT) -V 2 v FRERT BICHT2oT, %
DENEEH O LOFLBRLDIIT B2, FEEOENE
LA OG> S EFETOLHFEEZEDTE OIS 21TV,
EBEOANDTENCAIL - HR T —Y = v M X 2 AFAT
Bhx et L7,

1) 2HHEKRT—%

GHTOMFE LR g TiE, BVvoRLEosTE
RTELRWVEL L 2HEBITHIET 5 2HD, €T+ &Ry
ATFEDENZ, TA AT LA ICHBHFOWGE L 2 ¥ —
H—HoDEF ML THICEFE L LTWE. ARNAIR
HL—FA4ATHY, ABWIAT—rEHV. HFEOR
T, EEHOANPRICE L STEMEFALEOHME KEL
Sz i (B 1 OFRH) 55 MMEEE 640 x 480 €7
LD USB AT THMEDIEHOMEZIEL, TR
PCTI7IWVAZY —YFR LB ZMHPHOT 1+ AT L
AIZFTR L7z, BEOFRT A X1 827.3 mm x 620.5 mm,
FRMEFE1X 640 x 480 ¥ 7 )L, 7L — AL — FZ 30fps T
Holz. FRT B NPOWRITE GRS & L (9], [10],
L smE L OWEEY 120cm[11] & L7z, FHICOWT
X, ZMERALPLELRKFHTEI2EREGTEOTA Y
EAE— I —FMEA L. W1 ICEBROKTERT.

SMBEIKFAE250RT 64, Git124% (B4 4,
TR %) THY, FXTOBMEIENELTH - 7-.

21



IEHRMIPFSH/YEE FU42/)0>72Y Vol.2 No.2 20-28 (Aug. 2014)

F/z, WEICEH LRWOMIN X A5G0 Tb -
72, 1 ORI 16 5 ~25 0 Td - 7.

(2) HHAE

R E L72MRIZDOWT, &EE9HTY 7 b i Corpus Studio
THWCEHEORELZ LY 7 L. AT—0%
FFLTORWIRE, BXUOZE0OF T L W LIRER
L 312 Ho (Home) IRHE, F7/2, 27— CTHEZIEL
T IRES Hf (Hold food) #KEE, Z# LT, IfFLTw
LRI A INGEAZIRES E (Eat) IRFEE B L 72,
L7 =7 LT, AFE 1 N2 & Ho, Hf, ED 338
DOIRFED & 7T &AT- 72, ¥ ZARHTIEIE, 1 AdH 7z
D55, AR 12 A0 TR LM TH L. XEO MG
EARILEE ORGE LR VEFEID L VTP SN
2. FITEBREZOFHTEID LY, BHLORFIEVLE
IR TE BRIz EDS 5 0% ¥ 74
O E L7z, Z ORI S EBICIIHERGE?» 5 B £
Z60HTHo7z.

(3) PFER

SR OFRER, EFHEOITENCE, Ho k%D E L, Ho
REED & HE IREE~, HERED S EREAED, 20,
Ho IKFEIZH % &\ ) E# (Ho—Hf—E—Ho) &, Ho ik
REAEE M & L, Ho IKHEZ S HIIRFE~, HIWKEEDLS E %
FETICH O Ho ~ LR 5EH (Ho—Hf—Ho) O 2 fHFHO
TEYSH STz, TG ATENI L A5 244 MR Z o
72h%, 9B 2130 (87.3%) Tl Ho—Hf—E—Ho & E IR
RERfFEH L CER L, Ho—Hf—Ho & 1" Ho IKEE~NRE -
7201k 31 (12.7%) 72-72. 9 E)T < »% Ho 75 Hf, Hf
PHE VIR o0, -y MIwEA
T 58— & LTIEZ D Ho—Hf-E—Ho D&% Hw
72, BIREEDO Pk B L O, il % &b &IREDF
RS T S e R S N IR B S o A th R X 0)
7o, FOMERER 1LIRT. F72, HolREEL S HfIREE
NOERIZET LML 1.5 8, HEIREED S E IRAE
ANDBEMIZET LRI 1.0 B, EJREED S Ho IREE
NOBEBICET L PRI 08 2o, BiiEaT L
&, ZOREIZH S L SHAFHEDOFHEFED 1O EALNL
ZEThY, BiFreIhweld, TOREICHLEEA
HEDORFEDP T o2 Wt ThrE L. EiFrat
EREDVHELE L Lo 72hY, ZOHHIE, BHEZIIEA
TWAKRETIIMEATINTE LW LIGERT L £ 2
5N5. F7:, Ho, HEIREEIZBWT, B ALNDLY
B ZNENOREDFE ARG 2R <, RG2S A

® 1 FIRRBIZB T 2 P IRREMR G

Table 1 Average duration of each condition.

Holk1E | HARIE | ERMEB
RELZSOHEOTHRERERFERE 8.28) 708
RELEEFEVBA O TR BRI 258 1.3% | 07®
RELET/ETHVEAD TR IERENM | 108 568 | 078

© 2014 Information Processing Society of Japan

5N WIEIX IO IRTE D P IRREMK AT ] 755
ZENGB.

3. VXAFTLDOERK

3.1 VAT LDE

VAT LD AR 2 IIRT. KV AT LT, AF
BBIVEEFZOEFFLIHET L7010, 2—F DRI
BEWELE A VB L. F72, A 70U
L7zER%Z PCICATIL, HFMOT 4 AT LA DTFICE
WA= =057z, 42, PCBIUAY -
BRI 1 BT ORE L. 51, FEFHIR
R HEFZOWEEZNUST 2720, 1BDUSB /A F %
FHEMIHE L7, USB H A F 13— FE-L o2
EbhELNLLIICARAZOEHDOEGS, $/-74 A7 LA
WCFERLIEZ =Dy NEER LWL ) IZHEOF L)
HAHI210ecm 6 L2 EICEE LK. USBI X IT05
B L7-8g1X, /—FPCTINVRZ Y —VFERL, 9k
HEFAICRE L7274 AT VAN EGRICHRD L9
39—V IERLZ. FA AT VAICFIR L WG D
A X3 1018 mm x 573 mm, fEIEEEIL 640 x 480, 7 L —
AL — NI 30fps & L7z F72, AFHEMOTF 1+ AT LA
IZiE, /= FPC LOFEEFZFOI -T2y P2 IT—)
VITFIRL. WEOY 4 X1 1018 mm x 573 mm & L
oo F, BHENERERTLEPE»ZHET 4720
HTHRAMOT — 7D 125cm EJ7I12 USB 7 X T % i%iE L
72, FHFREEH O USB 71 A T ORIEEE b Emg
BAEH O USB 1 2 7 Off%1E L [7 L 640 x 480 ¥ 7 &)L
L7

3.2 I—< x> bOERK
(1) FRRE

A CTIRET AT -V = v MIIFAEFHEOLHLE LT,
JEERFLRSEOR LT 2HS, $72 3 KBz T
BV 24T ) LEFDH L. KWIETIE, TNOH2H/HIZFES
T&%, TVML (TV Program Making Language) [12] %

Displa Display
Agen of User B oUSB Cafn,_ Displaying Agent
| pC I
O ) Image of User A o
pC |

Speaker ‘ Speaker

G Sound of Uger B SoundofUser A N

o

USB Cam -

Mot

User B (Without meal)

User A (With meal)

2 VAT LD

Fig. 2 System configuration diagram.
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Fig. 3 Posture of the agent in each condition.
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4 HAET-Vr 5B
Fig. 4 Co-dining agent condition.
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Fig. 5 Conversational agent condition.
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Fig. 6 Conversational video condition.
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TEZD, Kb TEFENTE 2% M) EMEE % 3%5E
L7z, ZLC, fIFLHAELTVD LHITRLL20%2MD
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FERAFICHZAEERANAOOEMIEE % 2 HHRE
L7z, IRHD414HEIZOWT, 9B RE a4l
DEME S RIEEHR. EROEMEHEH 2R 4 DL
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Twofz, SEFFICHN [FEEICOVWT] R [HEico
WT] bW AR R BTS2 A, 436 MOAH
i, BRREY — P CIURENEEED D L 8 D& 5T 39 OFf
BB ALNT, ZORTH HBBENS» o 7255EIE [/
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Table 4 Result of the questionnaire.

HREER HBEI-VIUMNRFEI—TN  REME HEE

1 SEEFRLOIENTELRERVETH 6.9 7.0 78

2 BAMICEREILEALZERNETH 6.9 6.9 7.6

3 SEIFLIKWVEDZozEBNET M 5.8 5.4 6.0

4 HEICEREFF S TRETELERVETH 6.5 6.5 7.6 REI VIV NREER G
5 IRBREFELLEONKSICLIEERWET M 6.2 5.9 6.3

6 HFOFELECIIICLIZERNETH, 7.1 72 7.0

7 BEEFIEKRLMEEBENET M 6.4 6.3 6.3

8 BABATREETHIENTERLERBVET S, 5.6 6.0 5.7

9 KhoTRBEETHIENTELERNETH 6.3 6.0 6.0

10| WoKYERBETIIENTERLERVETH 6.3 6.3 5.9

11 —HICBEBLTLALIICRECELED 5.8 3.9 45 HBEI—VrVMDREI VU
12| REFEETHDITHFORTFIRICHIZEBRWETH 6.4 5.7 5.4
13|BEETHDITHFORFNRITH>I-ERNETH 6.3 58 5.7

14 HFICHLAERLELELD 5.7 5.6 73

(N =12; sk p < 0.01, %k p < 0.05, % p < 0.10)

OAL? | AAEhEn s ElE, SEEONEITFEEY — F
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4.6.2 HEREOFER
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FERMOVHHREER 4 1 TRT.
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BREW, T/, BAEKEMHHEA 11125V TiE, dt&
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BEMTEE O ITIER AT L T o falzh, /v
INT AN v 7L DL EILE (Steel-Dwass 1:) 12 &
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MEICHE Z R o TREFEITR A 2 L5 o7z (JHH
4:N=12, t =235, p<0.05). F7-&ahEeErtic
Rt -y v PEMTIE, TOERPESNS Z
EDG M oT: (BHH 11N =12, t =240, p < 0.05).
4.6.3 1 2E1—#R
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Molz] EVHERNI12 AP 4 ArsESNT.

T/, HEEOMRIIOWT, KFFMERMETIE [AF%
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CHENH D 2L o 7.
5. BAEMZE

51 #BII2Z7—Y 3 XRICEATIHMR

BULTIX, HEAEDDH 50 25525\ TICT (Infor-
mation and Communication Technology) ASuH &1L C &
TWb, 728 2ITKES OR% % Group FDT (Future
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7 B 2 e Lf: , RERIROLOFERR I HD & &EH 22N
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2 [5], [21].

Frz, HWICHNTES LTWaEATLIEYEHT
BYATLDORFEOHEDO LN TS, 77Xy FaTHn
ALE L7z Virtual Family Dinner [6] T, Z—Hid7—7

ICHHEZ BV ZICERRENDLAYE 7 P A MRS
HFREL LAV ORFH LW AISEKEZINSG Z EATE, A

ISR L EFE 2B L CRFEE LAY ERTLI LN
WRETH H. F72, Wei HITEBHETLVHFOTLE
YA EmOETH I L 2 HIE L7 CoDine Z % L Tw
% [7]. CoDine T, #EIBIRIETHFO AR Z BH) W%
il T — T NVIHOAL Z & THTFO ORI ZHLY
ST BEERE, F72, TNV BRIIHWI Ay -V %
MFEOT =77 a AFKRSE LR EVPHEINT
W5,

5.2 BEDHIHEAEIILZF—2 a3 XE

WL E DR LI X > TR CEFICASES TE 2w
MRIEREIERE DM, EOFEBIZL VNI R L EE 2
bbb, 2L REET, RAEDFEHEIIRT HHAIC
Nawahdah 5 D32 %9 % KIZUNA [8] 5% 5. ZDY AT
LT, T—WIEBBOHFOLFOFWMLG % F A5
HHET) . BHEEOEFOMEATIRGG & G HOMTO &
FIRMEFRESETVDLEDBZDOY AT LD TH 5.

53 BEHEICEIZIE2TII—XI-J> b
BHEEHICBIAILAS VY T2 — AT -T2 ELT,
B0, fFRaIa=Fr—Ta YIEHEO-D DT —
Vv b 0d D[22 ZOFERTIE, AFEFOII L=
r—a vEREHILS ATV FRIRELCEFDOE
AR R LA, AR 0aIa=r—2a VI ER
FEHT 512, HMILEOHR 2L ¥y — Fadit, &
L, 33a2=7—2a ry&2Ed2 L) xdafidkzir)
CEDPDLETHLE LTS, Tz, EEOIRESEFIT
BEikl, ANV AESZ WY A I VT BERT
HIERED LE LIBT3,

KWFFETIE, TNFECTOEBILAESIES AT AP EHIC
HEHREPHLHIEZMEL TV DK LT, EEEREIZT

HERMOTICE ) =0 EFT L & ST IITAEFD

© 2014 Information Processing Society of Japan

VR ENEE L TWAE, 72, 20X RN TAS
ZLTVARWVEAFEEDPEFLZLTVL L) ICREL
LIk o TR ORI EEVIRL, 33 2=7—
TavOEREROWEERMLLSELEZEPHNTHA.
COHMEERT HFEKE LT, RUFZETlX, KA
CLTEFATAIEAFEOTHE -V b WA

ﬁ%%ﬁgbwf,U7w94AT%E?éW$®ﬁbD
LTI —Txry PEHVIRII A TDOIL TV 2w,

54 fRIZPRELERT S CG ETIL

ARFRTL—Y x> MTHWZ CGETNVIEES % DD
THY, EEZICRZTCIDI—V 2y VeERTHIE
Lo TR R R a3l a=r—2va VB r 52
LEZENPRFELCLT ) WEEMEDLD 5.

L 2» L UE Microsoft ¥ @ Face Tracking SDK [15] %
Faceware Technologies #t®> Y 7 b7 = 7 [16] D L 912, A
WOFGRHMOE) & 2 58# L CG AW 5 2 85,
DB L TETWA, Face Tracking SDK (3 AW D i )y
IZHE 272 Kinect 1 X 712X o TY TN A LI, $72
Faceware Technologies ft®D v 7 b7 = 71— 7% 7 2
T CHOE SNFMMMEE b L2, ZTNEN~Y—H L AT
NP DOZNE 2B L T 5

DL LEMBERLESICHCONA L) IZ%DZ
LT, TV NOMBEICL ARERPHBOREOME
VIR SN S 2:%‘;1, KTl —Y 2 b
BRI LB L, ERGIRRA TV b ek
M AHIEILBEBEFITTCERL, Tyt
f1o7-.

6. F&&b

AT, MERHEEZENE LT, ZERtEo—7
iﬁ%%tfw%#%ﬁiﬁ$%bfw ANIN/ANE A

B R G AR ER]T LA 0y T - AL -T2V b
Surrogate Diner 2% L 7.

REY AT LTI, #ﬁ%%mﬁbb “%t&él—
Ty MPEEELMICAERLT Y, FFRERBEIEIENIC
l@ﬁ%ﬁk®x‘~zW¢%.l—§LVFHﬁ$%ﬁ
HAFEZLTCVLIMIEFELCCAEFZITH). 20— b
DIRFE N, EEO AR OB SHTIZIED N TN 5,

SEMZEERClE, AZHE IR LT Surrogate Diner % $£7R1
ToAT -V M, AFEIST LTRSS TE Y L
7> Surrogate Diner Z /3§ 5 &Xahi = — ¥ = » b &,
MHFOEMAG 2 FER§ 5 XEEWE SO 3 5125\ T
Eﬁ%ﬁi@%??@l—:i@%m%ﬂxﬁ@ﬁ$~ﬂ
THANREFEL /2. ZOMER, I#EL -T2 v P EIR
TEIPEREL— Vo bERRTAID S —ICAEH%E
LTWAEENL ) KREVWZ EXRDh ol — T TEFEH
T T HEBRICE LTI, EMGEEZHVW STV

27



\%

FRLBF R 73

YRMED B EVEHMI A, REL D v MRS
DVWTEVIHMEiZ -2 25, T—Yx v OEFTH
THhoTHAEFFIFL [—HMIIEFLLTNE] L)
FIG2 5.2 N5 EHRENT. 2O s, IMEHE
PIRET -T2 bEHWAZEIZL T, HEICE B R
Vo P EEZTELIREMEDNDH D E VR 5.

HE ARIRO—ERE, FHATFRE D4 23500158 5
£ ¥ 26330218 DIZIZIZ L D fTh 7z,

(1] AU T, EFBEOER AP S RAEIIET 5
BRI AC X AR, HARBUEAREE, Vol4l, Nosg,
pp.701-714 (1990).

[2]  Sellacg, K. and Chapman, G.E.: Masculinity and food
ideals of men who live alone, Appetite, Vol.51, No.1,
pp.120-128 (2008).

(8] JEEREHE, KRREF  ZARSFTEICBTL2AFOHED
W —REATH O, ta-x vy T -
£ CaE, Vol.13, No.3, pp.19-29 (2011).

4 WHEZ KAETLILICE>THELS [BWLEOTT
AL BT A ATIRMARIITSE, SRR - UL R OB
2B e B ZEAL 22, Vol.25, pp.69-80 (2010).

[5] Otsuka, Y., Hu, J. and Inoue, T.: Tabletop dish rec-
ommendation system for social dining: Group FDT de-
sign based on the investigation of dish recommenda-
tion, Journal of Information Processing, Vol.21, No.1,
pp.100-108 (2013).

[6] Gizmodo: Virtual Meals Let You Pig Out with Dis-
tant Relatives, available from (http://gizmodo.com/
accenture-virtual-family-dinner/).

[7]  Wei, J., Wang, X., Peiris, R.L., Choi, Y., Martinez, X.R.,
Tache, R., Koh, J.T.K.V., Halupka, V. and Cheok, A.D.:
Codine: An interactive multi-sensory system for remote
dining, Proc. 13th international conference on Ubiqui-
tous computing, pp.21-30 (2011).

[8] Nawahdah, M. and Inoue, T.: Virtually dining together
in time-shifted environment: KIZUNA design, Proc.
2013 Conference on Computer Supported Cooperative
Work, pp.779-788 (2013).

O] T, BREE, L, LSS, I, SRR
g, SMEAZ DAHEEZ S ) O 7 A5 RE 2 R B SR [ 4
KBV AT LOREE, BAN=F vV ) T T 4 FR
FiCEE, Vol4, No.3, pp.495-504 (1999).

(10] ILTFH3E, BREEH, FHED, HFW%C, AR, 17
wE, JRHEE | SR OB) & 20 mE R ESE IR
BT 5 EEGUEORR, HHLILY S RE, Vol.5l,
No.4, pp.1152-1162 (2010).

[11] #&&E= AE AN oPuiiiEi, NHK Books (1990).

[12] NHK Science and Technical Research Laboratories:
WELCOME TO TVML SITE — TV Program Mak-
ing Language, available from (http://www.nhk.or.jp/
strl/tvml/index.html).

[13] blender.org — Home of the Blender project — Free
and Open 3D Creation Software, available from (http://
www.blender.org).

[14] & L TEwEE | 3DCG E7 )V & MikuMikuDance 7
) —FEME D [RR] BEET 74 [MMD], AF
5t (http://gubigubinamachu.blog54.fc2.com/blog-entry-
1328 html).

[15] Microsoft: Face Tracking, available from (http://msdn.
microsoft.com/en-us/library /jj130970.aspx).

© 2014 Information Processing Society of Japan

2)a>r7>Y Vol2 No.2 20-28 (Aug. 2014)

[16] Faceware Technologies: Facial Motion Capture &
Animation, available from (http://www.facewaretech.
com/).

[17] ARMHER | BETZ Y Y — FOEFEHE B 5T EN
O =R OMET, B OHEEFIIZE, Vol.28, pp.1-12 (2005).

(18] WA HFiAWwEHENIIaT—varBEAY A Vi
R L/R$ COMPASS, #&0HAMFZE, Vol.23, No.3.

[19] FARFERL | LFKEOEFOWRIKIZT 2 5 LR DR,
Felrs B R 5m3E, Vol.11, pp.105-117 (2011).

20) WIFH—HR: MIBE (5w L =], SEEAAEES,
Vol.112; No.2, p.2i (2012).

[21] Otsuka, Y. and Inoue, T.: Designing a conversation sup-
port system in dining together based on the investigation
of actual party, Proc. 2012 IEEFE International Confer-
ence on Systems, Man and Cybernetics, pp.1467-1472
(2012).

[22] ETrRES:, EhhfERR, WA Ao I a2 — s
YOO oD T~V 2y b EEAT AT (1) 3
Jazf—vary, HEERIZBIT S A7 1 THIY), &
TFIHEBGEE A S BAFE e, MVE, YVF X747 -
IRABBREEILRE, Vol.110, No.35, pp.19-20 (2010).

IBE A

SRR RF BB W] A 7 1 7
ZeRHE LRI e, Ao 3 2
== a3 v ORI HEE.

(FHERE)

FE B

FE R PRI ER A 71 7 RHd%.
it (L47). HMix CSCW, HCI,
FRLEY AT AL TERLER SR E S
B, Fy2EsEEkE, WL TRl amr
eE, MEEZE. B 4SHE
FEMRAEFAT, THHULIER ST GGE L T
VEIvar T yymkEnR, HRLEEEIV-T 2T
Aty T = iiaRE, BT EREE TR -~ v
Ja=g— v VIR RS, ACM CSCW 2012-2013
Associate Chair, IEEE TC CSCWD Z &, APSCE SIG
CUMTEL ZBSERT. [7 4 7 738k L i FEE 32 )
(Fr H), [Communication and Collaboration Support
Systems] (IOS Press) Z#i%E.

(IE&R)

28



