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Representation of Human Movement: Enhancing Social Telepresence

by Zoom Cameras and Movable Displays
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Abstract: There are three possible ways of representing a remote person’s movement toward the user in
visual communication: a) the remote person’s movement toward the remote camera, b) the remote camera’s
zooming in to enlarge the remote person’s picture, and c) a forward movement of the display that is dis-
playing the remote person. This paper shows that a remote person’s positional movement that is augmented
by using these three ways enhances social telepresence. We conducted an experiment to see the relationship
among these three ways and the effects of these three ways on social telepresence. In the experiment, we
observed that the remote person’s movement and the remote camera’s zooming lowered social telepresence.
However, social telepresence was enhanced when both the person’s movement and the camera’s zooming
occurred simultaneously. We also observed that a 6-centimeter movement of the display enhanced social
telepresence, whether the movement synchronized with the remote person’s movement or not.
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Fig. 1 Three ways of representing a remote person’s movement.
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Fig. 2 Setup of the experiment (length unit: cm).
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Fig. 3 Flow of the experimental task.
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ABBRM RS LRI, I XATDOX—40, T4
ATV A DORBEII . FHEOBHEL () £ 75
(12 4 (b)).
BEEZ — L X S50 0 JHE OBEISFEH S0 & ARk
(1) TH BN, TOEMETIE, WATHRA—LA -7
T hTE (K4(c). #ATOWmMIL, FWHEHIARZ I
LEFNILRL, WoZcERIHNT 5. DFED, &
AT OBAPEALL TWBHIZ, BHHEETE o7 B
L, EWAOIK - fM/MIZENEN 305,
BHAX— LA X SEME: FWHBTOHEIIABEZMLFH
FEIZ (i) TH D25, HPEOBEZFEILTH 2 TH
A=A -7 b5 (KM4(d). 7 X7 OWMI,
FHBE D HBT 2O L TR L, FBE AR
TLOIZFEY L CHiZNT 5. BAOHLK - fi/MIES
HEFIIEHA A — L A ML FARIC3 B TH .
WG 2 ZFES 572012, 74 AT LA OBEOFE (B
T4 AT VAER) LHEAFOHE (ABHER) 2
EROPEEFAN. ZOHEE LT, Tidd 4 &84 (8
Hleth, ABBS&M, HAMBE T+ 27V A S0, K
B4 AT VASM) 2Lz, 40 (a), (b), (e),

© 2012 Information Processing Society of Japan

() 12, B5RMCBITAHBEMN» S R-HEEOKT %

R

IR G 1 ofEE L Kl (K 4(a)).

ATEENRM ¢ AGH 1 OFGE L 3l (X 4 (b)).

BT « AT L ARG B A -2 X T 5&MFI2BW
T, BAITHBRX=2F2H[RbVIZ, T4 AT LADPE
HTs (Mda(e). 1 ATLAE, SHHUEHIAZ I
HEANCRBL, Moz ERICHTEST S, T4 AT L
ADBE L TWDHEIZ, SHZEEE o7 CRBEIL 2\,
T4 AT VA OFHE - RBICIEENEFNI 20D,

FEAREE) T + AT L A& AMA-27 X 7%
W, TAITPA=L0FE/Kb0IC, T4ATLAN
BETH (K4(f). T4 ATV A1, FHUEHIRE
THOIFEBLCTHRBL, HHEDAIES 2 DIZ[FY
LCHIET A, 714 AT LA OBBNCE 5 FRjILHE
FWIRENT A AT VA EFRIC3HTH S.

R 1 & 2 OBGEICB VT, #ldEtB X O ABE &M
PIMORUTH B 720, &l 6 £ TEBREIT-72.
NETRTOEMIZBNT, HHABFPAROHI 2175 T
LW, TAATLAFHREICRSEDOVWLMEICHD,

1396



BRAIEF =R G Vol.53 No.4 1393-1400 (Apr. 2012)

BATOBMRRNE RS, O, HUHIRLILD)
ERAT o TOBIIZDA, # A FOHABLUF 1 AT L
AR5

KR PG WA BT > 7. WK TR 4 O KT DI
TG A R L7, SEBRICIE 1 &PFHZO 3 10 A,
&7t 60 ADWBE A B L.

3.4 74—+
FEBRfL, BB, [HPOME] BXO [Ham7 L
TVLECA] T L 9B v A — PREDOT Y7 — 1
ZRIZLTO S -7, 1, 3,5, 7, 91, Thezh o7
{HTEESRW], [HTRISRV], [EHE5Eb0ni
v, [HTEE5], [FEFICHTITE L] ISHIE S 7.
9, [HHOME] T2 3 DOFHIEE 2 LTI

o MLEII T ENVIZEREL 7.

o THEIITHENVIZLEL .

o HHHIIGZ MR T Doz,

Kz, THEMT L7 LYY 2| ICHT 5 4 OO FliHE
HZLDTITRT.

o [ALEBEOH TEBICHHE 2O TV DAL 72,
o [FALHREDOHTEBIIKEZMO TWLELEAL 7.

o [ALHEOHTEBICHMEBEIH OIS LA

L7,

o [HUMBEOHFTEBIZRFHE L TWAKLAL /2.
(kO TV BRE ] BLO [&FL TV AEE | O
HE, ATIE 13 ICBWTHANT L 7L E v X &%)
BEIH B Z e TED, AFETHIFALE. &5
12, KBTI [HORNII W2 EE ] OFHIEE 238/ L
72, PHEBRTIT o724 vy a2k b L, ZOFEE
F Bk TV BRG] LIRIZF L TH o 7247, Bk L85
WRMETIE R, N ANEDOFEEHWREEREN S 2 &
NTE 7.

4. RERIER

4.1 XA—LHASEREABBHERADOTHR

T U= MERIZOWT, llst, ARESM, Hi
R=LHAT5%M0, AP —200X550%, XA—207X
Z R & NBENER O 2 ERGEGATCTHE L2, B 5 (a)
2T 2= MER TR OMER L HDOETRT.
Mg E v (F(1,36) = 4.739, p < .05), HHO
Ehws (F(1,36) = 6.096, p < .05), #HEZ D
Tw2EHE (F(1,36) = 7.003, p < .05), HOHIZ\W»
BIEE (F(1,36) = 8.341, p < .01), &KL TV EE
(F(1,36) = 14.642, p < .001) IZZXHEAERA D B L7z
T/, Rekd TV BEOREAERIIEEMENTH - 72
(F(1,36) = 3.842, p=.058). ZDOMHOFHGEH 12 ExhH
BLOKRHEEREREDO N h o7z,

© 2012 Information Processing Society of Japan

123 456 789123456 789

BRARIE 43 AU LR LT _—l*

i3]
D | B SETOEEEL. - |+ M
HH
i

BINLL R T ot

VIS LA

MRCEROhcEEC RIS

ZWED TOBBEA LI, *

#
g | ACHBEO N TEBICAZ e
7 HTVHEELAL.
v
7
V| RACEREOR TEBCHNF
Pl muomcvsgeaLe. 1
A

[FICH#B RO CEBRICREL

TOBIEL AL -

*p<.03, ¥* p<.OL, **% p<001  (a) A— LK A T H[H (b) BEIT 4 27 LA K

[ st e ot B gt —nm 2 5% BAUMBHT + 27 LA &
B sozr  BRMA—2025%04 B RMBEHF « 27 LA Gt

5 7 ¥ — MR
Fig. 5 Results of the questionnaire.

THVEMDPRO SNz (F721d, BEER S >72) L
FOFMIEE 122\, Bonferroni fifi IE{#:% W T XA —24
B AT BEROBEMEMROMEZITo72. £, ABEISE
TREAIA — 27 2T LD IBIZB T, FHHE 2P
TW2IEE (F(1,36) = 4.722, p < .05), HORIZW5
HE (F(1,36) = 14.722, p < .001), &FFL TV 5 RE
(F(1,36) = 23.007, p < .001) IZHEEVBRD LNz, D
0, A= 0 XF5413, HEMTLTLE Y RIS
b BT i R S = 51 = e A

I, FEHIGetE L AL — 2 ) X 4D I B W T,
gD XS (F(1,36) = 5474, p<.05), HEHEOEh
W (F(1,36) = 4.863, p < .05), REPkDO TV LEE
(F(1,36) =8.614, p<.01) ICHFEEIROLNT, OF
D, HHZ— 20 27533 OMEICET 25, B
L, HEAEMTLTLE Y AT ARz AEICIET &
w72, FOMOHEHEIZIE, X—2AH X FERIZLLEES
RO SN Do 7z,

D EofEgE, KE 1 [ OXEEE DA A T ~DH;
W BIBICEMILT, BATDBR—LA Y - T TDE
E, WATOX=LR3HEMT LT LE Ly A Z LS5 |
RFET A, 518, NOBBEICHE L2 WHR 2L X— 24
A2 -7y MIHHOGWERKRTSE2 2L 0o,

42 BB« 2T A EREABHEROHE

Ty — MERIZOWT, B, MBI, i
BE)F 1 AT LA &M, ABBHT 1 2TV A &%, B
T 1 AT LA B L ABEERO 2 TR 55T R
L7z [ 5(b) 107 ¥ 7 — MEREHASHORRL &b
TR

1397



BRAIEF =R G Vol.53 No.4 1393-1400 (Apr. 2012)

M LMEORTEBICHHEEZHO TV 5 KA
(F(1,36) = 9456, p < .01), Rzkod Tw 2 EE
(F(1,36) = 6.399, p < .05), HORNZI W58 (F(1,36) =
7.089, p < .05), KL TV LEE (F(1,36) = 16.438,
p < .001) [ZBBE)T 4 XA 7L A EROEREAED SNz
2FY, WMBEH T AT LALMEBLORPBE T+ A
TFUA SRR T L7 LE Y 2T 552 A E 12
MEses, 72, &L TVLEE (F(1,36) = 5.918,
p < .05) ICABEZEREO EREI RO S (KA
tT20%T57-0, ABEEROFRRIZOWTIE
X 5(b) ISR L T w), 2F ), ABEIGRMGB L UH
MBHT 1 ATV A LM, AUHMETRFHL TV LERE
THBIIEY ST L. FOMOFHGEH IS EREB LUK
HAERIZFRD SN o 7.

DLE i G, G 2 ¢ [ b o %) 35 % O #8512 W 4
LTWERE)DRIhbET, T4 A7 LA DR
R T LT LE AZMEEEL] 23FTH. &5
(2, BB DB L IR A R 4 1247 ) e (RLBE A
BE)LTWwh 2 L2 hiRE | S ¢ 281E) 13F CifE

KL TWBREHEE R SEL L b ahort.

5. R

AREFZETIE, 1ECTHW L -mZBboxzGs o % £
B35 380 0K ((a) §EGEDH X T ~OHE - 23R,
(D) HATDX—=1A ¥ - T 7 MK BxEEE OGO
KN, (c) MEEBEFRLIZT A AT LA Ok - #
B) OBBREHEHTL T LE Y ANORREEHS I T
B7:%, WEREFERZ WL THGEE L7z, ABETIE, FEERkS
B (4FE) 12HDE, INSOHENHPOMESB X Ot
KT LT LE Y RILE 2 B BIIDONWTELET 5.

5.1 AD#EE

(a) DFETH L NOBEIE, HEWTL7LE Y RIC
M3 A5HIEE CTH 5 [ LEBEOH TEBICER LT
LI | KT EED NG noTz.

WeEpzEA~DA v 5 2T, SHWBEIHRBLTH AT H
L S0k &, HHBVHENALEINS LI L
EVIERIELN. CORENFEUHETAIE LT
W B IRE AR S22 RS D 5

52 HASTDI—L

(b) DHETH DN ATDR—21%, NOBEIZFYL
TRA=2A Y -7 T A5E (AR —200 %5 &)
H, AR T LT LY ZA2MEEE5 2 0ot
(3%, K 1). NOBENCFEM L 2 WHMR X -4 1~ -
T (A= 20 2750 EHBOME S XU
WFrL LYy AR ET e

PURIENC L12, (a) DFEE, B — 2470 2 T 5103

© 2012 Information Processing Society of Japan

HEWT LT LVE Y AR TSI 0bbT, WE
YA EDLEDL LT, HANT L 7LVEV AR LS
LIENTEL, WA —AH ATLEMETIE, X—LT 7
MZ & o TRLHIZE OWYE I/ L TFRRSNE DS, #
BREADA y 2L Bl ZOMNS N EAT, W
BoOENNEE, REPD TVBEEFET SHEEET
HoHEEbNL., $72, HFEICHET HEHEAMRT L 72K
&, BYZICEIT 2RHIOMT 25, HFICHEEL-OTIR

LSS,

IR — L5 AT EMFITBNTD, HHEPH X T8
Wi BIBTAEIR, A= 7 7 ML o THYZIdHE/NL T
FIRENLDS, ZNLEFAMPHSEL LT, HEWNT LT
LYY 2 M ET A, COBBEIZOVWT, RO LD IcEE
T5.

HH XA — L7 A T84T, 10 N\OEEEDI L, b
THR2ALDPHATHRA—L LI e BEL TV
72, SHUCH L, [AEIR — 4 X F44ETIE, 10 AP e A
BHATDOA=L%@BLTBY, 2095 3 AN, 3l
FZOBEIFEH L2 BTV, 2D 07 LDfER

5, A —247 A54M04TIl, SHZORBEIE D X5
DA — L ORI & o THEU A SIREF O NG 25584 L
7ZOTIE RIS NG,

AAFIZADP > TADPERET AL E, ZOHEICILLT
NOWUEDIER EN D . NOBEHHET B OME I} L
TADOBYER ENFZT OIS % 5O TV B & v ) HEI2
HEOWTEREND, AP A —207 XF50TIE, BEpic
EBWRITMZ, X—4A4 VIZE > TESIZHHFZFOME
PR END ., COWBMEOTFHEEZHR I RIZE - T,
HRRENICE SN NOTEEOHI/INT 5720, ek
BRI DSIGE L 72 L) ICE L2000 Ltk v, EHO
FEAWERERRBOKRE S121%, KILBIOMREH S 2 &
BHOENTEY [11], FRRTFONHMKIC L > Thl &k
ENB [FEHLTWAERE] 2% AT L LYy A%
&R0 EHZAIIEZTND

53 T4XTL1DOEFH

(c) DHETHET A AT LADOBEIE, T ATDAX—
LERRLY, NOBEICFEH L TWRL0E) b
59, AT LT LEVARALEEL I LS00
(3%, i 2).

BHIBEN T4 AT LA FomE L, 17 8ails
WT, SHADPESOWTELL IR L2 EBRTEY,
TARXT VA OBENIFHBEPEBICEE L T T
% @ﬁbfué#@;vam ¥52507FLEZLN

BAREE, ZOKED, HHREOHRE2S 1.2m b
%ntk’a:&%Lt%4/%74X7v4@tot
6em OBEZL > THIERI SN )T L THD. D
0, NIWHANLEEOREIEIETH Y, F5ELH

1398



BRAIEF =R G Vol.53 No.4 1393-1400 (Apr. 2012)

() RVCEBEZ B8+ 5
Ji ik &9 J7 ik

6 THERICBITLBETA AT LAOTHA ¥
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