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Abstract: To the people who are difficult to have a meal together with their families or close partners be-
cause of the time-zone difference or the life-rhythm difference, asynchronous video messaging is one way to
achieve time-shifted communication. This paper studies the influence of adaptive video speed control in such
a video message. We propose synchronization of the video with its user in that the dining progress matches
between the video person and the user. Experimental study was conducted and found that the proposed
synchronization increased the feeling of co-dining, tended to increase speech frequency, and decreased the
duration of switching pauses of the user. Moreover, higher ratio of eating actions immediately after verbal
responses was observed in the proposed video condition, which indicated more active commitment of the
user. In total, the synchronized video induced the user become more active in the conversation with the
video person.
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Participant A

Video Message
From Participant B

B 1 BRI K PSR
Fig. 1 Video-mediated pseudo co-dining.
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Table 1 Scenario of the video message.
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USB Camera 2
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Fig. 2 Experimental co-dining scene.
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£2 Bty yar o (Eifld Ja: HAE, Ch: hERE, Ar:
7 I T ERRT)

Table 2 Experiment sessions (Ja: Japanese, Ch: Chinese, Ar:

Arabic).
EFEESGE FE AR S
No. | M5 | S5 | & | No. | Mhl | 55 | &
() (2)
pl | B | Ch | 300 | p13 | & | Ar 500
p2 | B | Ja 500 | pl4 | ZtE | Ar 300
p3 | LM | Ch | 300 | pl5 | B | Ja 500
p4d | BE| Ja 500 | pl6 | &Mt | Ja 300
p5 | BYE | Ja 300 | p17 | ZtE | Ch | 300
p6 | Lt | Ja 300 | p18 | ZtE | Ch | 500
p7 | Lt | Ar 500 | p19 | B | Ch | 500
p8 | Bt | Ja 500 | p20 | &t | Ja 500
p9 | B | Jda 500 | p21 | B4 | Ja 500
pl0 | %tk | Ja 500 | p22 | &P | Ch | 300
pll | &M | Ch | 500 | p23 | %t | Ch | 300
pl2 | =M | Ch 300 | p24 | &M | Ch 300
X 0.7X
0% I L
100% B L \
90%
80%
70%
-13%
60% .
o N\-10%
50% | _-10%
40% Na. 9%
S N -13%
0% S, : _-14%
y -13%
20% | T Actor Sync. 2.2
8%

=== Participant . %
10% W A
Actor Non-Sync. T .
0% 4 M N + = - + T + + 1 +
0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 B8:00 5:00 10:00 11:00 12:00

3 [AFEMIZB T 5 AFKREOHAE
Fig. 3 Difference in dining progress and the video-playback-

speed control in synchronous condition.
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S COERBING pT OBFOEBFKRE L ETTHNAY
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= 3 MMM AR

Table 3 Questionnaire result.

No. BRI Rl | sFRmpep | MennWhitney
UME pfE
C1 | I wanted to talk to the partner. 7.0 6.2 0.976
C2 | I enjoyed talking with the partner while eating. 6.8 5.4 0.417
C3 | The partner’s talking distracted me from my meal. 4.6 4.4 0.358
C4 | The content of the conversation was natural. 5.8 5.0 1.000
C5 | The timing of the partner’s delivery was natural. 5.5 3.8 +0.081
C6 | I could communicate with the partner naturally. 5.5 4.9 0.812
P1 | I felt as if the partner and I were eating together in the 6.5 4.5 *0.020
same room.
P2 | Ifelt distant from the partner. 4.7 4.2 0.882
P3 | The partner’s facial expressions were easy to recognize. 6.6 6.1 0.446
P4 | The partner’s gaze direction was easy to recognize. 6.3 5.9 0.240
P5 | I was able to make eye-contact with the partner. 5.0 5.2 0.303
P6 | The partner’s gestures were easy to recognize. 6.8 5.7 0.858
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C6 @ 6 DOEMIH %3 L7z [22], [23]. 72, AWf%E
BEENE I I 22— 3 Vv FED1DOTHAEEVZ
b, mEWgE I 2= —2a YOETIE, 2322
r—2a BAROEPICTLE Y AICOVWTHE TS S
ED M THADT, 33 ar—aryOlTLIH
HoOE2IZFLEL ZIZET 5 P1~P6 D6 2OHH%
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*: p<0.05, + p<0.10

A L7z [24], [25], [26]. DX 9 EKRFED) v — b RE
(1 = Strongly Disagree, 3 = Disagree, 5 = Neutral, 7 =
Agree, 9 = Strongly Agree) & L7z. KB MIEHE x5
LGOI E B L MG OEDBIEREE 3 12
RS, ZOfER, C5: The timing of the partner’s delivery
was natural. (U = 42.5, Z = —1.746, p= 0.081), P1:
I felt as if the partner and I were eating together in the
same room. (U =33.0, Z=—2.323, p=0.02) IZ2WV<T
ZTNEIA EMN, FEAENRO LN,

4.8 REFEEBICEAT2THH

FERIR IR L 2WME T — 4 2 VT, BN OET
FREEATEN OV THMETo 72, Siitg e LT —
X, BTt Xy b= VRGN LRTRETCTH), ¥
TH Ry b= VT 2Rl T ICERSIMBE DV E~KE Do 7z
BAE, FOREITE L. WET— 5 OTFHEIRSTT
4y (R 1.22) ThH - 7-.

FEII 2= =2 a VM OBOERNLIGETH %
(3835 & [BAE] oW TEFt T /55— ary—J
THOWTINY Y7 eftv, FUHEOERERE L.
A 1.5 LI EDFEEE [27] L7286 % 1 M O%EE1TE),
BHEEZ AN EER 1 MOBATHE LTA Y L
7z, DTt & LiRiE 2R 7.

o FEHSERE . 1M dH 72 OBINH OIEEEEL.

o RIER I ZINHEOHFEOTYE.

o RETHEIE (BME) | UTFTHNAMORERIIHL,

BMEDICET 5 E TIE L 72
o REXEHEE (ETFARAY) | SIEIEE, KIC
Tt NAMIARRGT 5 F TICE L KRR,
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R4 AT BATE QWG HTHE R

Table 4 Results for video analysis.

. . Mann-
Sy BTk R S s R
S = 1tne
- K| &b e
U M€ p 18
FEEEHEIE ([51,47) 3.45 2.43 +0.083
FaER (B) 3.49 3.11 0.908
T AR IR
1.57 2.89 #%0.004
(Zm#HE) ()
TR IR
) 16.89 20.58 0.386
(BEFAHNAY) ()
T E 22 (|1, 47) 0.40 0.27 0.885
BREE (5,/47) 3.07 2.81 0.436

##: p<0.01, +: p<0.10

o REFEEEE 1 0MbY D, BMBEOEFLLF
TP ANP DFEFED—H T O E % - 725k

o BEEEE . 15Mb72 0 OBNEOEA M.

R 4 MG ORROTVIE L 2 DD ER R &R
I BRSOV TR LM B ERFGEAEL D b
ZENICH Y (U=42, Z=—1.732, p=0.083), X V4
BUCHEGET A Z bR sz, 72, FRGMOFH»IE
FFASLM LD DR (Bhn®) < (U =225,
Z =—-2859, p=0.004), ETFFTHADDORERA L TE
D FRLEE L T2 B & 7.

4.9 IEEELEROEERRICEAT 2TEH
KEBRICBIAII2Ar—3 3 v idEIE, EFFHA
Whooxy =100, BMEPRIGT % Z & THAL
LTWwa. EFFAAOFEEEHNFIIEIIEL L v
O, EFFTHANDEE LT L TRz TE L, HEET
HLEMEBIIEETLE 24 0-7. 3AOETF
WA DFFERE, €74 R, BFHERIZOWTHRRZEZ
5, FNZEN 146 [1/5, 9114, 954 ThH-o7. 1]
DEERD 72 ) DEBRZING ORFE RN FEREHEE (1)
) x TR () x EaEE (B) TROLIEHNTE,
[ F e 13 3.45 x 8.80 x 3.49 = 105.9 (F), FE[EFH M
243 x8.74%x311=66.1 (B) L%b. 2L, €7
TP OFEFEFEIFRTIE 1.46 x 9.11 x 9.54 = 126.9 b & 7
D, ETFNAIOS ARG L T LM, B
ZMERIEEFL LCOREDVE N2 0505,
WHIERD 3 FBMEAI I 2 or—va VICBITAHE
FOFIICEH L2 0etrifzecld, MaTRAF~0MY
DEGVIIGCTEADY 4 IV 7 2R %L, Hlmsdt
FaAIa=hr—2 a3 yOBBEICEGTLIENPEINT
W5 [28]. 2ZTWwY) [BEHOEEV] LIZ&FHICENRE
FHDo T EDEIRL, HEOREEDOZITFIIRL%E
BEENEVIRRTIE, HAL) dRFEEELL, LT
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Fig. 4 Eating behavior adjoining response.

WKInEEZ LT b BAELZTHIITENHRE SN TS, 20
L9 BATENIIRE S B L-BaLSh, MEFoM
EERTDIZASDLWITEIE SND . REBRICBIT L%
& OATENER TS &, EFFTHAWOIRE B L 0%
FERIE, SN TEROBHEOZITFTHY, B5DE
BUHEVIREEE W2 . 2O L) BRBEICBWT, B
BHFEAATE L D INVERFITEI 2 L L TITY, KEEE K
VEELILIEIMEFLLTEETF LWTETHL., 22T
KETIE IO X9 ZATEN A MF G, FEMFSRMOm &Mt
IZBWTEDRE TN E T 5. BARIMIZIE, ¥
TANANIOFRER S L CIERFRERICITbIsInE O
FTRCOBEFEOI A IV 7 ZFZNREFNICOVT, ¥FF
WA ORFENFIITT 558 % L EBEOBEITE T
HoteirE)DEHRNT L. BETHPILEDOEEZTH -
72 & D OYEEEELSEATINGE D [HEE: | DEFRICTEW,
BEOEBLGHOIA LT 7L LTHEASNLMHEIZA b
0 — 7 M OBMERED 2 f5F TL L7z [28). REEBRICE
5 [Aba—2] BAT—rTHL—2¥VOTE T
SEERIRT. AERICB A EATHNIIAET 706 [
fibh, A bu—27OFHEIR 155, fZ#EFE2EE0.53
BWCThol. ZOROBEELEDPED POHIWIL, BEH%
26 (A M0 —7OFHE + BH#EREE x 2) DNICEL
DR ENTPEPTHE L2, 412 [BEEA| ko
ETFFAHNAB L OBMEOITEZ R, Kbho [
I2iE, EFFNAWOERISEET T 5 B, [£
ATT, (213 Lo Mlez EEEWELSE
N5, 72720, EFFHNAYIS £ = & JF I R P
25, #HL Lo 72IEFRRINILD AT b B e
FEORV, ESENRCIESRENIE & & 2
T, BAETEOMEBT 2175 LMV L TITH 2 EASIRET
b, ZTREE LY FEFEIEL S NG E T
DT, BELTLTTH) 2 EDTEBIESHEWUL DB
B3y boxghf e Uiz, F72, T4 ZEFFHA
MORFENST 5 b D& EBREIHIBL72d DICRE L,
MY SELHETEXD L) BORRLXIEIH TV FOxgsf &
L7z, FERS, IWEPETTHNAmO [S5EE%E] Th b
MED OHIW D EBFEI;IT -7, Ko [Ea] TAEF
AN Z BRI S L, M L&D T TOl
kSN

F 512, ETFANADERTTS L IIHEFERICITD
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x5 B /FEBEEAODE - FE
Table 5 Results for number and rate of eating behavior ad-

joining response.

EEESUS JERIFR S Mann-
7253 e 253 FEBEE: | Whitney
B B B B | UBREpE
114 [5] 28 [ 87 [a] 39 1]

*0.034
(82.6%) | (27.4%) | (66.0%) | (34.0%)
*: p<0.05

N7 O W/ FERIFRAO GG IS L OE A O
YIE, MO ROEOBERREERT. K596, [
RO T RS LD b L 0L CHPEAOIRE IH
BLCTEAETLZ LS o7: (U=2355 7Z=—2115,
p=0.034).

5. I&RET

5.1 RFEE1I>T

#3006, EHEEET RS2, WAL,
ETF TNV OFRFES 4 3 2 712DV THRIZE L A @[
oAb EDVGholz, LOPLEVBLARERT, €754+ N
NYDFFES A I v ZOBERIRE S b Tldk .
TA IRFHEOLENE T TR ORTH S A I v 7
EHRIZIE L SN0 89 2O EBENGIEEIL > TWED
TREVPEEZFTELLD, £40LBY, %ifEEO
EWIEI S NG olz, T2, EFF OMERBEORE T,
ST DFEFERIE T A WA ORIER £ TIZE L 7 EH
L oo REEEZZE L C, SAEER (€74 N
NP AZDOWTHRZD, 2089 LB SN0 -
7o, ZOFREFR LIRS, BEIRBEE (SE) 1045
HRDOEEEIBDOON, EFFTHNADOITHTIZR LS
B OATENZ M S TENDSH D Z ol &
LIERSDEBY, AFESEFERAI LD, €754
WA DFERE T B L URFRERICSIMEIEL L) HILE
MBS LTHOEEDEmE D LB S . R
R (BIng) B L UBERAHGOKE,D, T
FHRNIDFETHS A I v ZI28bETEMEE G DFRFHR
BEIAIVIEREL TV ED Do, TDEH
TATE) O ZEAL DS FEBINFEA [ The timing of the partner’s
delivery was natural.] (2315 % M54 C O A E MR 2
HHEOBED UMD L. Thbh, HTEOITE
REHI L CWAIEH T H 575, BETHICLhFESh
72 H 5 DATE) DAL FHMAS R\ B 2 RIAE L 72 REEAS
b, REBRGE.

5.2 ETTOBEREHRBOZE

LT, Y7 OFAERE T B FA T 0.7 i,
EEEATIE L e L7z, EBRETRIC €74 #E
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DEALIZESF V72D &) ETORB %47 - 7245 R,
ZEALDOEMEL [FICAMN»LRro7] L& K
EHEETo2y vy a vT, [hfPICBEnEEL 2] &
ERI2BIMEDVPBG T, [ZEET4 7L A4 VI
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JIZBWTIE, FOZLICEMN V2B nE E v h o 7.
FEETRBIMEIAEFEDL T L7720 0RICHGEZFHL T
LD TIE RV, FLEROEREFIN TSI T
% AT I 10 PHEIREE SN D LV )RR TH o
72, EHICEBISHEENEE S N-E AT ko 3E55T
Hotz. TNHOBIPT, EFA#ENIETINTNHDL S
LIZIZE A EDBIMERSN Dotz EZ LS, L
72so THAROFAREDOREITHY TH o/l VR 5.

KRERIZBWTIE, EFT Ay b—VEBBPTEEIRL
THZEFHEELTW AW, T42bL, HOAFIZBWT
3, MFORFNELHMSBET I LTS 05, RFERIC
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EBRSMEDSH S LI T TN ORTHNE M &% L
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AT ol TOLE, EBBINEIETHHA
W2 TR, BATWVS20] EERLMPTF205, EFFHA
WIWWE L E2TbR WD, SRS Lo 7.
ZOEML, ETFTHNAMOERMREREHNEICH LT,
EBRBME I L B L SHEORE LRV WE LT b7
BiEdH - 72 0D, SEEVH S IHkGE L 7k 2o 72l
WXZDOIBORTH -7z, B, ETTNAPOIEEEIH
LTI, MG TH - 72 8iHiE, FEoFp L2 BT
BE SN olz. 2O ENL, AERIZBITAE T
D PR LR B O B CREH Ok SR & 7% B X 9 2B
EELLDPEHETLEN) 2%, BEEREOREIR
WY ThHotzbEZA.

—J7, 12 2 X2 HEOEFRENIKE CRE DA,
KEBTHOWRELHIR T ICATES 2 RHATE
BwZEdbEZON, ThRSHBOBRETH L. A,
7227 7= AN T—=FNETTVARBEO TV A%
&, EHEMAT IR R D GE I TE RV L D
TN, BFEH L. KERTIILAEE 2 NZFR—D&
A= 2= L72h, AR TIRE L T b IdfE R
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NEP—EOMRI L ICBFETL2HRATETA X v =
PR L7z, 72, TORA v b—TREERRKAN, FEL
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