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A Study of High Presence Video Communication System

in Tiled Display Environment
Satoshi Noda™ Yasuo Ebara* Tomoyuki Ishida* Koji Hashimoto™ Yoshitaka Shibata '

Various tele-communication systems have been spreading with advance of network technology in recent years.
Teleconference system can realize interactive communication between remote locations via Internet. On the
other hands, it is difficult for commonly-used teleconference systems to simultaneously display data and video
images of users as increasing the number of remote users due to restriction of monitor size. In addition, the
realistic sensation such as user’s facial expression and gesture cannot be sufficiently transmitted. In this paper, in
order to resolve such problems, we focus on tiled display technology which has featured large display size and
high resolution, and can configure various display sizes to solve these problems in remote communication. In this
paper, we propose a configuration and an architecture of tele-communication system to obtain video image of
multiple users by using multiple cameras based on tiled display environment and construct a prototype system.
We describe multi-camera function, life-size display function and background switching function which are
required to communicate with higher presence.

1. [ELHIZ L0, EROERII 2= — 3 VAT AT
MBS EAF O & SRR s L Ees D 5. 1O H OREIL, @asE CRBHO R s il
Mom FIck vElEE T2 a=r—s g v mREL+ AIPELCTWDZLTHD, RO T AT AERKIC X HE
HZFLaIamt—ia P AT AREA AR THNS A RTHKIN S D720, W@EE - @1E R OB IR
N5E5Ro7, HRbRE 2T —RFHAFAICIZTLE NETLD, T, BEOV AT LR THRIETIIIS X

SENBETONG, FLTCTFLaIa=r—griX FTOFREORE 2R T HZ LIIRETH 5,
T A OFABREIFBIE TRt LRI 28510V 2 & A
ZFE LV,

WE, BmEHAE Ry NU—7 TEEE L., FEBIKHE L
TWEDERED I 2= —v g VEERTLEZ00H
RHERBINTNE, LOLERLEEFOII 2= —v
9‘/:/25:-5\ TRHEO T E 2 T-VEIE Ebo720 T Telework

WSS TE TR, EFEORREZEET 5]
%Wi\lhwﬁia HZIET LU= RNE T N5,
TLU—J 3 E S Txtm e RIEDO I 2 =7 —
TarvETW, HRala=br—Tarxlbl RN
EThD, bIIOOBMETIRAABIL, 773 rvR
A=Y FHEE20ERH LT LVELT— 3 T
bbb, AEOE N, EFaIa=lr—ar 27 Presentation
LATHR— T 52 ERRETH - -FIHF DA H 7288 B 1 A%

L. MEEREERTRT D2 ETEHEHSE L0 BHEIZITVIR 2o H OB L. EEMEEOF LR LN ETH D,

ETHEABLZETHD e g - ot i e
° et e ey i Bl 2 ATMLZZBHRP M T — & 0D & 7 i ARG FE 7~ T At
L LAAHO B BBEC, MEOSHRAERRT  pomgis e -G T = 2 1T TS RERR R LU,

t EFRIKEY T bYz 7HEREARH
¥ RIRKPIEMHAEERE
* R KE TRAMER T FR

2015 Information Processing Society of Japan 1



IPSJ SIG Technical Report

Fr, MOTFT—FENENLCEERTIET—o—o0%
BhE — IR LT 2720 Cldala=r—va v
WAL=\ 5T, Z2HOT— % PEHEICBE#E LT\ 5
DO TRIFFIZEE DT — & ZRIRFFRRT D LEERNH 5,

BEOBBEIL, BEEREELZRETCOaIz=r—v
3 ISR ARRT D ETH D, NANT v TG
EFRTEAOFIRIL ) "= La o= — g &
F5, Flo, BRLBERDI NI A AN EaIa=b—
a VOBEEREAET S, FOT-DEEO IR Tk
20z, FIABOTEFEBEORIBRAE L D, Fx SR
I TR AR D WS &, SPGB, AP, B,

IR, KRR, FIRPRE, AR, A 277747

B, BREROBTER2RE L TEX TR EERTD
(1], FEEHREOEROFEM 2 LU TICR T,

< SERIR MR O BAT & SRR B IR U DI
RV NGV T YA
< EPHREE ¢ ZERNCHRE T AN, T OHOFRMARE
BEU BRE
CEE  PoBEE S - F) 2 C DR
- AR FRORERE (H2ERPMOELRNFEA &
RoT, FOFRELTNBZ L) 2REULKE
- [RIRRER « W & WS aif U 7- Mg & 872235 2SR LT
L EHBRHLTND LK T DR
HOFERE : BCOHFERST - 272 EONE - J71f - #)
EH KU DR
cAHETIT 4 TR REICFET D0 &
DT L FIHEEORIEDHR LN D LU DR
< ERE - PRI L TR - AR AR U BT
FEOBEEME L CRARNY = AF ¥ —&fEo 28
FERHRICEEREY aIa =S —varEEBHDIICE,
BRI R I{E T — X R K T OB LR 72 X
T OMAGE(E &2 TR T D A r—F TV e o m &
INEFRTIH LR Y NT—F VAT ARKE LD,
FETCARMETIEX ANV RIT 4 A7 LA (TDW : Tiled
Display Wall) #RHWTEBEEERB G MG I 2=/
—Ya VAT AOREEHET, K2R T LI,
TOWIFEBEDOE =& A GbE 5 Z & TEMBRET + 2
T A R CEX DIENARD . ARIOE Ul e fR
BETHIETE D, ZOFBRIZL>TERIVT YO
% EEOYEERECTHNR—TE 5, £, ZHOEEIOIHE
R L Y RIRIC L o TS O F & R 7 )
FEOMRGEEZ R L CHBRERZ I 2 =r—a v
REE AT 5, AfR CIIEESL R cBEICNEL b~
NTH A THERE, SERFRHERE, TR B A HEREIC
WCRET,

2 TDW o431
2. BIEWMR

WA TR X R CER A a =~ a vy VAT
LARATREN TS, BT, FEEEED 5 HME -

2015 Information Processing Society of Japan

Vol.2015-DPS-162 No.22
Vol.2015-CSEC-68 No.22
2015/3/5

t—Room[2] [3] [4] BAWFFEBAFE LT B, LA Lt-RoomiE
EWESRR A ERT LR, R T LORER EOBIRIC XY
BETEXAAHEDBRELNTNS,

WICHEM a2 =r—va v AT 06 & LT,
Cisco®TelePresencev V — X (5] 03 5, WHRI L AT
LaARMT 5 2 L THB AT R VWHEERE I 2=
—valrEFEIALTWDL, AMONZA T v PR RTE
HBREF 4 AT VLA DEHICHATHRETHZ LT, H
WY Fax—va r EEBOBEEFHEL TS,
TelePresencey U —XI@mfFEE#E s+ EL TR, =—
EICEE SN T, B —3 & T —7 N EHA TN
GO TCasia=r—arktd, FOROI—FINE
WCHEESND & ) RSN FAET D,

Flo, EFoLERII2=r—Ta VAT A
(6] [7T]DHFZERHED bR TWD, ZOMFEITER=D I 2=
F—va VAT JMIBWTES TR WS OB AT
WV, EBERIBDE HWTEE KT AT LA AR —
FIZHOLPLIHRENLEVERZDEHICLT, bldb
BELREULICEERAENILRFETIMTERL L
FRREIC LT, LML 2DV AT AT OSEEDRE .
IEFIZ AR A ATRRIZT A2, e — VIS L
TULRLY,

Z ZTARBFZETIZ, ~/VFH A T2 L0 REEE & A
FEBEOXTEIRI & RS0, HEREE ER Lo —3 28
EENDZNEGEE I 2= —2 3 VY AT LA RRET
2o

3. YRTLBE
AR A7 AL Communication Site % FHLSIZERE L., &
55 % High-Speed Network THfET 5 Z & T, B{GIE(E
CEdERala=r—varaKs, W30k
Communication Site /¥ Video Camera, Application Node,

Communication Manager Node, Display Node, TDW TH&
REnd, MBEEFEOWRNEZLLTIZFEE T, Application

Node IZ Video Camera 7> 552 1 B - 72 B & B35,
% M1% Communication Manager Node 7% Communication Site

W@ Node DAL % & HE L Video Data DL % HlfH3 2,
Video Data (T —HV O Lo Tr—H NV FEiF) £—

k DE 72 Display Node ~i%{5 £41. TDW ~~ Video Data

DRREND,

WIZ4 Node DAL & %EI 273 %, Application Node
I% Video Camera DL & B DA M ITIS U2 BEH T
R X%, Application Node O NES Tld Video Camera 7>
DHES LB T — 2okt LEHKRFR, WRUD FEAR
R EOWARI N {TIoi D,  Communication Manager
Node 1% Display Node 23 FALZ N H A /L EIZERE I L7z
TDW D EDE=Z |ZHRHR SN TV DL NEE T 5, £ LT
Application Node DL TDW D EDE=FDEDOE I &
JVIZFRKIR &5 A % Communication Manager Node 73 ifill 4
AvE—VORY EVICLVEREITH>, DKk,
Application Node THLEE X 7177 — & X Communication
Manager Node (2 & ¥ High-Speed Network % i@ U T 4%
Display Node ~#5i% I %, Display Node 1352 1) Bt o 72t
%7 —2 % TDW OBY)eE =2~ B+ 5, £/, =
— % Communication Manager Node % GUI ~— & TH#fE
LKA vy =% ar bar— L3528 T, TDW IZ
FoRTDarrovEkary ha—Lv5,



IPSJ SIG Technical Report

Communication Site

TDW

A Application Node
C:Communication Manager Node
D:Display Node

TDW: Tiled Display Wall

Hioletnintete B ettt B ettt \
E Ellﬁl' E @E R E @: —— Video Data Flow
'!T_])_W_lj :l_ TDW |: :l_:r_D_YV_lE ----» Control Message Flow

B 3 SRATLBEE

4 SRFLT7P—XTOF~

A AT AlX Communication Site & & HLAIZERE L, 4
s fH % High-Speed Network THHf 35 2 & T, MURIEE
WXk 2ERaIa=r—varviaXs, M40k
Communication Site {¥ Video Camera, Application Node,
Communication Manager Node, Display Node, TDW TH#
BEND, BREEOWANEZLLTIZFEL T,  Application
Node % Video Camera 7> 552 1 Bl - 72 #u{% & WG ALEE 35
% M1% Communication Manager Node 73 Communication Site
PN Node Dl % & #E L Video Data DAL T 5.
Video Data 32—V DE{EIC L > T —H L E721T Y £—
kD)7 Display Node ~%{5 &41, TDW ~~ Video Data
DRREND,

RIZ4 Node DR & %23 AT %, Application Node
I Video Camera DOHEfLEL & MO AMIZIG Ul b BEH T
iRk &%, Application Node DNH#ECTlE Video Camera 7>
RS L7cig 7T — 2 loxt LEHERFR, BRI R
RTREDOWARMEE 3 {TIo4L D,  Communication Manager
Node i Display Node 73 Z N E i Z A )V LIZERE I LT
TDW O EDFE=Z |ZHfR SN TW DL NERT 5, £ LT
Application Node DML TDW D EDE=F D EDE T &
JVIZFRIR &35 M3 % Communication Manager Node 73 il 4
AvE—VORD LVICKVEREIT)., TDHKk,
Application Node THLE X f1 72 {47 — # i% Communication
Manager Node (Z & ¥ High-Speed Network % i U T 4%
Display Node ~#51% X412, Display Node I35z 17 B> 72 B
%7 —2 % TDW OEbeE =4 ~L il 5, £/, =
—+ 1% Communication Manager Node % GUI ~— & CTHafE
LBl A v E—Y &2 br—§25Z LT, TDW IZ&
FTharFLvEary ha—LT 5,

Application Node Communication Manager Node

Communication
/_Control Plane_
Picture Data GUI Management

Plane Layer

Communication
Management Layer]|,

Source Application Control Plane

Picture Source]
Control Layer|

Pixel Stream
Control Layer

Picture Display Node

Process Layer

Display Plane

Pixel Render Layel

Pixel Stream
Receive Layer

B4 SATLT7—FTIOF¥

Transmission Layer

2015 Information Processing Society of Japan

Vol.2015-DPS-162 No.22
Vol.2015-CSEC-68 No.22
2015/3/5

A TIFhASi#EE

H—0Dh A7 TEIREHBEORIRIZL Y TDV OffFo%
TRIEE OPLRMEZ TG LY\, R AT AT
BOH AT EAV, ETEARTRN D OSSR % B
Bt2%, ZHEABGE S 2T 2R HE OITENFE I L
=7 v v E RIS 5 2 & T, 1TEN A ILHIPRIC
TAR— b5, 55N 7-MARIE TOW O KilijH O R 215
MNLFIRAFEORD DT v IR A, iz, EHE
BURIZ AT & 2K U7 WIBA X, IEEBUE & Atk OENE
BROENDT v 7 sz TDW ~FIRCFE R L, xR
BE ks L5 R — T 5,

5 § (Y (Y

ke L

B b RILFHhASAA—CH

B. FHKXEKRTHEE

KSR THERRLTEWIEAES, 7L —27 0895 77H)
TEMEL LW —AZBWTEF KEREITH 20,
B A TRGE ERFBE, AT &AWL OISV
JERME/ MLBEZIRET D, BEOHEN R A X &R L,
1 A T ORBIECHIE LT EBEOFRRY A X&H0 H4 2
IRV, LV EMREERFREIT), AN LIZT A
AfEHZ TN TDW ([ZFRRT DG A4 X2 E LA
RIZHHE T %, TDW IZHESFOY A X L FZED Nk
DFREAREIZT D, ZOBEICEY . AWEHEHFRICEK
JRTCE %, Communication Site = & (2 TDW Dfi#{gELY
A ZXREI o TH, TS AEFRICESEFHFEEITO D
B X OB EL ST, BARLIEECLE DY
KMz HEEARETH D,

AT HEHIE. T 6 (277 X 91T Video Camera
D 0 ZRDD, WRIEREHEHOBS hz2ikdb, TL
THOFHEREZBEHL T, AT L ANWOEREE D D,
ZOREIX, 2 —VIXHERTH LY & 0T B
ENRHDHEVHIFEEFFON, AT B A TIZLDEHA
Mg 2RI U CHEME O R fRE T 5.

TDW

ped
o

B 6 FHRXRTD-HDHASNME



IPSJ SIG Technical Report

_ h
T 2tané

WIZ, ATFD 4 >DFT 34 AE#RE AT 5,
o T=HXDALFWM
[ ]
[ ]

(M

T =X OHAEOMREE (mX, mY)
B AT OfFEGE (camX, CamY)

R HP O & (h)

FAA AEREASTHZ LT, UTOHEREBINIC
1Thhbd, RIZ, T=XOWEEY A X&RDDH, TDOEDH
\ZIX ppi ZRDBMENRH B, ppi &IV T BALOHKE
DZETHY, 1 Ao TFhblhovrrerisxRzd, UUF
OFEX @) 2LV ppi ZFHHT D,

ppi =/ (mX)? + (mY)? (2)
dot pitch %, (@) ZH\TFHET 5, dot
#9 5, ppi &

ppi & KT
pitch IFE=XD 1 DOEEOKE S LE
FIAL (3) M\ Tdot pitch Zk 5,
dot pitch = (25.4mm) / ppi 3)
Z® dot pitch % 1 DOWHEY A XE LTHEAT D, =
DEFEY A X% AT DGEICHIT L2 LT, w40
FsP A XN TIW RIZR RIS, KT, g E L
(E EPERAUTRE L7t il 2 TOW BB T 50
ERIERE @, 6)OXNEMNTRD, AT OGE
T D,
life size = camX * )
(h/(camX = dot pitch))
life size = camY = )
(h/(camY =* dot pitch) )
AU KV BRE LTeME O ESTY A X5 TN ~FH S h
%o RBAENEESNSHBEIT /LTI A THREIZLY
fRHET 5,

) i

~

)]

HAZDRREE
HAZENDEDIER

FriqAiEH
#ftin

m

TNAAOMBERESELI
ADESKERT

B 7 $¥5XRERTHEDTI

BE LT, MERBEOR S E2 RN ABICEDET
Nmm\w}7®ﬁ%0%ﬁf7®ﬁ%ﬂ6*bmkbf
225° &+ 5, oA, RO 2MHE S L& d&=
2.052=2050mm *E£INbD, ZORLD, WATOES%E
850mm DE SIZREL T, I AT % TDW ORTHFICERE L7Z
ETbH, ZOLIRIGE, AT AT B 2050mm D
HiEE L AMNERD D,

FIZ, BE= X Ot O E nX=1600px., D fii 4 &
my=1200px. 1 BDOE=F DA > F¥ M=20. linch ThH b &

[ EFOMELHA X

#7 o
ZORE Q) DORITEY ppi=99.50 LB, ZD ppi &
B ITSAT B Z LT, dot piteh=0.255270=0.255 &

B, BE=HDO1EBOKREINBXUIZL Y RDOENTZDT,

WITH AT OMAES TOW Bz iEns 4 X&Rkd 5,
B AT OHEDFRAGE camX=1280px. FEDOAEE camY=720px
Tho LT 5761, XG)ZHV, 183.79mm OHA X T

2015 Information Processing Society of Japan

Vol.2015-DPS-162 No.22
Vol.2015-CSEC-68 No.22
2015/3/5

B A TGN TOW EICRREND Z ERmnDd,
YA X% hIZHEDLEDZ LT,
HiTE h TH D 1700mm (T2 D00 RD BN D, fERIE
$9.24 X720, 183, T9mm \ZHNT B Z & THK 1700mm & 72
Y. TDW _EIZ 1700mm D AMNREREN D,

UEZ e

%5 k ala=f—varkédGse,. ARAFICER
DAR—FKIZ L DEERH D & THREIND, ZOFEFEN
BB RIET B2 OND 72D, 8 MIHIZ
W %ﬂi*ﬁ (5] Aee / FEHDH L TEMEOMEE BT,
HRENEOFRICE Y A\WOEREHEET D, mhghho
a—HFOL A ¥— @T I, TORAELEEREEZRO LAY
—E2EET 5, X0 RS SIZZ SO N %
Ao LiEfUKEifE T 2 Z N THRTE 5,

I

Apply a background image to the TDW

B 8 ERUVEADS A—CH

Z DBkt
W BB A TRz

c SBE

Apply background subtraction

5. FRANIATIORTL
Zﬁﬁfiﬂii U7 KRB, 75 5000 0 B 2 B AR AV g
CE DR L RITT i ER AT 5 72D, K9
uT?“J: 2NCT e NEA TV AT WEBE LT,
Room A Room B

4x4 TDW(Resolution : 6400x4800) 9x3 TDW(Resolution: 12294 X 2034)

pi| |p2| T |D3 pi| D1 |- | D27
. ! 1
Video Processing Vldeo Data
Data C A _CN
a Video Camera
\Plxel Stream \
—{ L2 switeh — 13 Switch | L2 Switch f——

B9 JOrEATORTL

Video Camera # 1 &HE LRy NU—7 &/ L THFF

e KGR % 52515, W HOWMRETIX 1 BlcoX
2KDT 4 AT VA TS 8 £ Display Node THE
REND, b —HOMREILLBIZOX LBDT 4 AT L
A ZHIET 5 27 5D Display Node THER SN D, AT A
T NCIIHEEE U7z TOW ZHIfH Lakfg, 7 —F FoRa alRE &
T35 K)o =7 & L T SAGE (Scalable Adaptive
Graphics Environment) [7][8][9]Z& M4 5,

SAGE ZFR|HT 5 Z &1L - T, Communication Manager
Node IZV 1 ¥ RO DALERY A ADOEREHEEITH, TOW
~HE L7-WT 7Y 7 —3 3 k. Communication
Manager Node BT 4 v RUBHMORA v —T%
iz, R IEICE#E L= E=%® Display Node ~t'7 %
NA RN —LEEET D, 45 Display Node [T4ERE L TV
HE=HICZEFELEEZBLVA N — L% {HHT 5,



IPSJ SIG Technical Report

BT A AT NLEEROBERRG IRy hT—2
ZHRLCEZESND, AHOEHRIL. 1 BHEY 2 KD
T X FREHIEIT D 8 oD Display Node 725 TDW 734
SN TWb, bIORFOHRIT, 1 GO/ —RZT &2 1
DE =% FormZ2 95 27 5D Display Node 7> HAERL
ERTWb, ZOVAT AT, Fexld SAGE 2 Ky =
TEENET A EEBRRDAGETH Y, SAGE T TDW %
3 %,

AKFa N Z AT AT A TlE Application Node @
Transmission Layer & . Communication Manager Node.
Display Node DHEREZ SAGE |2 &L 0 EHT 5,

Zo7ua hEZ AT AT A TIX. Application Node.

Communication Manager. Display Node DFREZ FEH I 5,

SAGE Z# i L T, Communication Manager (X7 4 > KU ®
MEEY A XEREERT D, 77V r—varn
Communication Manager NHZE LA vyE—U D 0 K
RIS ST, TOW ICE= X FRMEICE Lz / — R

~ERTDHETZ VAN —L%%ET D, & Display
Node IF#E SN TVWAEZEE=FZ ~FRTHEZEILZ L
U~A%ﬁ@¢éo

B 10 &= UEK

B 11 SHKMERT

6. EMEEER

A% K s g CE g KFR L2 GE ., fEkox
o a=hr— /a//XTAk%ATk@ijﬁ@ﬁ®
RO N B L M 5, FHMEEROZD
2. BEEEDT 20 K005 50 (ROEENE 17 NOBERE
IS BBEICE DT U — Nl EIT o7, T 1X LI

2015 Information Processing Society of Japan

Vol.2015-DPS-162 No.22
Vol.2015-CSEC-68 No.22
2015/3/5

TEITEHRSRONSIERE, 2777 0 7%, B&,
B, BNz, BELFRUBEMELZ RGO N
%%ﬁ%né#ﬁﬁﬁémiwﬁﬁﬁﬁm6@9%%@?
PS5, Fio, HBREDSBURICER R INT A EEEK
WL BN TS LW AR TERZED LTV D 0
BB, EHREFTRMENREFKIZE L LTINS
MET 5, K 12 (R T X o, FHME & BRE A 1K)
| CTHRORAR D 3 SO —ATIFMZITV TDW L CT%H
REREATOHBELRET S, WHEROERII 2=/
— g VREABELEE —DFE =S 2o TCasa=h
—>ar&179. B) EROERDERII 2=/r—3 3
VERIREO ETHEHERERETOT— A, OTW L THY
RKEREAT D 77— A TRl SR % Ehg L7z, 4E., B) D
MR 1T (C) TIT 2 IERAEL 2 DT, 7 A TICHaT LT
PMicEE RE2ER Lz, £D7=H B) OBERNFERIC

RINDERE D, TL—AL— NIETDONRY—T
22FPS 1ZHE— LT\ 5, Ml (X RoomA, #EERF 1L RoomB
THEBREITS, EROREZIC, RT3 DOME % S
BFRITRI A

B C DRI~ TS % ol B,

7 A E Y EEIT o7z,

AREEDLRTL(E=H1EFIRA)
RoomA _

12 ﬂﬁﬁ%ﬁﬁ#ﬁﬁi

FHE GBI T B0 Th 5,
1. ALK
A 2SR A A ISR E) LRI X TV D,
2. AHETIT TR, B
Cx vk 3 BEBEOERSTITY, 2.
FEAE 3Rk 2 2T A & B <,
3. MFOfTEIEPH
RS SRR L, T OITEFEHANE < JE T
< TELT D
4. EPHRK
YL EOFMFEMZICEELTES 9,
5. ERK
FRBR UL ME ORI 2K WrEICRE S, &
ENIFIEA T o —/b I KM OR—/L & HERE IR
TRHMELTH B o7z,

PR —L



Vol.2015-DPS-162 No.22

IPSJ SIG Technical Report Vol.2015-CSEC-68 No.22

B 13 FHlRERDINR

KA B OEEOFHEE R 112 LI, BEMND,
SRR SO BRI TIIB) N R b EWIHT 2572, 20
FEROFRIZ, AWITTE=ZIZAPNNSLSERRENTEZZD
Ll (OO DG RN RIMEIC X DKo &
WZED, BARbo & bMBENE S HEIICRA 720 & HE
W5, WICENE & DIHERICOWTELRT D, 20 2THH
ITIEEICRERENRRA LNV NS, KV AT AE
T AR~ DEBILITITENE ZE 2 bNE, AV ET)
T4 TRICBNT, (A, B)ORHENIZIER Uik
R OEFEWEEESZ, 2D END, HHRERIT
A 2= ailBIAA L E T T 4 TR RS
D ENZD, ZOBRITE=F BN VTR & 1F
IFRISEOREZ "R Z EICERT S EHET S, &
BITHTFOITEIHFIPHIC OV TE LT 5, b Em O
(B)iH At DB T e~ EEIC S D, L L(A)E (ORI T
R 2 FE R LTV D0, (DTN -> TV 5D,
ZORNE, EBEOX R & R O TEE R B %
FHLT 2 TDW EICFR LTEHEGKRFROBEL N LD,

& 1 RO T HIE

A B C
SRR 3.11 4.05 3.17
AVB359T1TR 2.41 247 3.76
B 3.94 3.94 4.11
HFDITENEE 3.58 2.41 4.11
2R 3.35 3.76 3.76
B 2.94 3.70 3.00

EBOREKIZ, HHREICWO) . B). O rFThThiEs
RETEUTZEIZIERTH B o7, MERIT O % 1 LICEA
AN 1T AR 14 N o7z, (B) & 20ITEBATEAN 14 A,
(W) & LALIZIRATEAMD 15 AL WIHRERTE 5T, ZORER
MW, A UBET 7T 4 TREETOITENFFA % 7 £ w7
TOW % W75 8 KFRDBEESEOM EICER L7 & v i
Do WIT, SEAEG, Bk, WPRRG. ERGE TOW & A 7ok
BRI K LB O BT DI L S 2 DR E o T,

1. bHYIC

ARFFETIE TDW ZRIH LIZESRROH 5iER =2 2 ==
= a VY VAT AERE LT, ZHULE D ER—Y O
EHRFTRETOREROY = 2 F ¥ —72 E OGRS T
HEREaIa=r—a v E2ERT5,
AREOFAMER TIL, kDR E OV LICEBOMET
FEHRFR LA TER I 2= —va v izirok
ETHIR LIz L 2 A, FEHRERDESIEO M EIC&T
DI EDHERTE T,

Atk BENY OWAL LR S5 D5 R & E 8 LI
RO E EE BT,

2015 Information Processing Society of Japan

2015/3/5
B 3R
[IJANDO Hiroshi, Akiko Callan, Norberto Eiji Nawa,

NISHINO Yurie, Juan Liu, WADA Atsushi, and SAKANO
Yuichi: Perceptual and Cognitive Mechanisms of Presence
and its Evaluation Technology, Journal of the National
Institute of Information and Communications Technology,
Vol.57 Nos.1/2,pp158-165 (2011-11-17).

[2] Irie Yosuke, Aoyagi Shigemi, Takada Toshihiro, Hirata Keiji,
Kaji  Katsuhiko, Ohsaki  Miho:
Development of Assistant System for Ensemble in t-Room,
Information Processing Society of Japan, pp1-8(2009).

[3INTT Communication Science Laboratories: Mirai no Denwa
t-Room. http://www.mirainodenwa.com/index.html(Accessed
2014-10-11).

[4] Tokiya Tanaka, Norihiko Furuya, Shigeru Katagiri, Miho
Ohsaki, Keiji Hirata, Yasunori Harada, Toshihiro Takada,
Shigemi Aoyagi, Yoshinari Shirai: Dynamic Data
Transmission Control Based on Mobile Computer
Performance Measurement for t-Room, Information
Processing Society of Japan,pp1-7(2010).

[5] Cisco TelePresence: Cisco TelePresence TX9000 series,
http://www.cisco.com/web/JP/product/hs/tp/tp9000/index.ht
ml(Accessed 2014-08-28).

[6]Andrew Maimone, Henry Fuchs: A First Look at a
Telepresence System with Room-Sized Real-Time 3D
Capture and Life-Sized Tracked Display Wall, The 21TH
International ~ Conference On Article Reality And
Telexistence, pp4-9(2011).

[7] Malte Willert, Stephan Ohl, Anke Lehmann, Oliver Staadt:
The ExtendedWindow Metaphor for Large High-Resolution
Displays, EGVE - JVRC'10 Proceedings of the 16th
Eurographics conference on Virtual Environments & Second
Joint Virtual Reality, pp69-76(2010).

[8]University of Illinois Board of Trustees:
DOCUMENTATION.
http://www.evl.uic.edu/cavern/sage/documentation.php(Acce
ssed 2014-10-11).

[9] Jason Leigh, Andrew Johnson, Luc Renambot, Maxine D.
Brown, Ratko Jagodic, Sungwon Nam, Hyejung Hur:
Ultrascale Collaborative Visualization Using a Display-Rich
Global Cyberinfrastructure, IEEE Computer Society,pp50-
62.

Katagiri ~ Shigeru,

SAGE



