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Proposal of Spatial Connection Expression
Using Point-cloud Information in Real Space
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Abstract: Video chat enables people in multiple locations to gather and communicate in a single virtual
space. However, compared to face-to-face environments, video chat has the problem of creating a psycho-
logical distance between the interactants. Therefore, in this study, we propose a remote interaction system
that displays real space point cloud information between remote locations in a virtual space. The proposed
method is not a representation that shares one real space or gathers in one virtual space, but a represen-
tation that connects mutual spaces. In addition to physical information, we believe that information about
each other’s surrounding environment is also important in remote interaction. In order to share not only
the body image but also the situation in the room, we implemented a spatial connection expression and a
spatial movement expression, and conducted an evaluation experiment. From the experimental results, we
found that the proposed method improves the sense of room sharing and spatial connectivity, and enables
interaction that is closer to a face-to-face environment. In addition to the user’s body image, we confirmed
that information about the surrounding environment is important for remote interaction.

Keywords: videochat, psychological distance, spatial connection expression, spatial movement expression,
point-cloud information

1. 1FU®IC

bOARKILRFE R BE Y R T o LR
Graduate School of Systems Engineering, Wakayama Uni-
versity, Wakayama 640-8510, Japan

2 FEILRF Y AT A TR
Faculty of Systems Engineering, Wakayama University,
Wakayama 640-8510, Japan

2)  motonobu.toshigaku@g.wakayama-u.jp

b)  yoshino@wakayama-u.ac.jp

© 2022 Information Processing Society of Japan

JE4E, Microsoft Teams 72 SR T FFF ¥ v b &
fT25Y—=UHFERLTWAE [1]. 2L, 2—13H
MPIZ TR SN OB OS2 5, WFFEHTFO
MFERLZENTREE o7, L2L, ETFHF v u b
(I TIBREE & T, WEEHTF & OER 2 BERER 2 & L 5
MDD 5. [FZECHSE R EORMPBIERK & LTER

21



BERIEF=EmNEE Vol.63 No.1 21-28 (Jan. 2022)

b5 s,

CORMBEERERT O, KEEOT 1 AT LA TE
WEHIOM T2 EG RICERT 5 L% (2], IRAZEM CmhE
iz wék&®@§%7ﬁ7—’ﬁ%§%5’&[]‘b
TR 2 3 BRI DV A RADL L hEdNTE T,
ZNICE - T, %%@tTﬁ%wy%ibémw%%W%
B2 ED5moT0hE, LoL, %%ﬁwﬁﬁfw
ZZEMBE % EO BRI BREICREN D L. 2L 21
2QRTCMAZIC L BEIBA V55272 a T, xfHiREs
HARTHEERAAL L TWD 20D, w5 e 4 s Wikof:
BEOFWHDHEEE 72 5. F72, HEESHOE 2 ERBED
HELWE WO RJEER Y 2 AF v 12X 2 5Kk E Do
BAHLLRLEEZONL, 3BDFT TV =2 MILoT
RS S N7 VR ZZRICB W T, BEZER & oA RS
MENTWD, 72k 21, HMD %23 L72IRREETIE, #E
ZEMNERET 55 EOBMRITH TS R NETH S [4].

AR T4 F v v MY, KEBEBICWwEZ—FE 1D
OIRABZERICED CIaIar—Y a5 73
YETH. FTOBIZ, BOORMERE L, HEOSENE
WIZTEFIRLCGIRET A, L L, F07200TIATA
DRI EOROBHRPRUML, 12—V RLOFERE
WERLL, MEOZERIS L CHRN R Y552 ay
EOBA (BOOZBE»LE ) ZHTOZER T TH-> T
W L) IZBWT, MEEHTFOBARERZ T TEA TS
ThireEzLNL., 7, HEHII2=Fr— 3 2B
WT, 23a=2F—2avilBFAY (ayFFA ) 8
HHEENLE, 4, 22| v 3FEERIES L
BIENEHoTRA [l TNHDOZEND, HEHhE D
L D2 —HDRIRT B IEROTPEEII OV THETT 2 4%
Wb EEZONDL, KFXIZBIT 5 [FEFEME] £id, K
SR C Bl 0 221 & AR 0 22 1 A3 [ R EE o 22 R 1 i
EHETHLIETHAD.

ZF 2 TARZE T, BZ2RI PN THEEH S OWLE % F8]
FTHEFERREL., VAT LRHR L. $70, EZBHE
RCTORFEII2=r—2 a3y ICBIFAEBEE D LOK
ZEROFERICER L, ZHEREHFELFERLTHL
WV F =L ¥ 5y a VBRI T 5.

2. FAEMZE

2.1 BEHEHLA O RBFES

CrteEmty bI—=2 20T, BT AEX205
EPDANDOKF% ) 0059 L) i LMT 2S48 %
V=Y VT 5Ty 7 LR [6]). Portholes 1V — ¥ ¥
NT 5Ty F e ERT LI, W4 A O
W xR TERLZ (7. T2, SHEOEILEZ 5D
CIHEBLT U —F R EBIET, SHAEERT 58
FaZA 2T, 2hICEY, ABEICEHEOKTZ
— IR L, HEPICRE LT A A ERET S, 2

© 2022 Information Processing Society of Japan

VideoWindow [ KAGFBYT A FA 27 1) — v % JAWT, mhgi
DAY T7F—=NVIAIa=r—3arOFELRA (8.
KREGBT A FZ 7)) — @ oW & &7 % 24 T
WM ZET, BENZHEIZWDENEDLRD DL Z EDEEE
ol THUCED, EEMIC X AR LB, X
HCTAFTABEICED T/,

2.2 VR/AR/MR ETF+ %%

VR IZfERDOETHF v v 3R LRY, KA AF ¥ v
FEFTHRLE, BIRYVRLFERDZMHFOHORWMTEZ O
578, EBIZE DRI WA EEDSTHW O TH 5.
INFTOETEHF ¥ v FOESEE ERl->TBY, FU
VR ZEfIZV MO T LAY 2 BT 2EE (V— v )b -
TLEYRA) BEFNS [3]. Synamon @ [NEUTRANS |
7N =% HWT, VREMNTESEEIT) VAT LR
FZE LTV [9]. BNV 5 22— L% FH U
ZERNCED, HELULERBRRPAEL R LSRN OR
T ARBIAEZ T, AR/MR W/ T F R T
i, WEEHFOEH oML ZBRICESEIRNL, WEEEAT
9 ¥ A7 4 [Holoportation] 2% & 11T\ % [10]. Holo-
portation IIEHMEDRE AN A T2 VT, Elz T v
FLTYT NG A LTREBHNS NEWFET LV AT LT
»HAH. MR 7754 ATd A HoloLens vy, HHH 5
HEMNICEFIIC WS HEEAY DB ERET IV EFRTSH T
LT, TV R—7 =2 YFIEEFH L 7. Holoportation
TRYEHMADOREN AT R LBEE LN, BETIE, 14
® Kinect v2 THEEWAEZ [HoloportationLite fJ‘ ERE
nTwsb
3. BEFZE
3.1 EEtAE

AREFFETIE VR Fifii &2 VT, ®igih e ) LoEm % H
ST 5, - WA HHEINEEMIEASEL L
T, ZHOEHELCHFEHT L OFREEROM Lx BigT.
if_, EWEA 7T v a VICB B USSR O

HICEH L, EEE ) Lo A 3 RICE#REFRY
é%ﬁtbt.Oi@,%%?&@ﬁﬁ%%?ﬁ@éh%
BB DS 2L S ERS TR VWL )L, FRE
DZEMIEREIRIRT D, D70, HERO—TJ5Hy %22t
FIGERA > 5972 a vy ERT, 1R T 5B FDOZER
HHDFEETHL., £2C, KL Tl —HELOHE
EORIFT1IOOEME L TKRRTL2FEERETS. £
7o, EWIEERT A2 CTh FEHFOEMICBET 5
EC, BN ASES S HICMET A EEZ LN,
ZHICED, EBICBUT AWK B R LD
LAYy I varyedE8lds, Lol Lz3dE8l$5
fol, ZERiEkiRB L 2B RB L.

22



EHAIEF /A Vol.63 No.1 21-28 (Jan. 2022)

Display PC PC Display
S PointCloud Dat Sensor
ensor : 'ointClou ata : —_
/N /N
'?ac;gA:a -0~ | '_TrackTgAr_ea -0~ 1
: I : I
I VR HMD I I VR HMD I
| I | :
| |
: I : I
______________
Room A Room B

B1 YAF LMK
Fig. 1 System configuration.

#3m e #1.5m~2.5m

iR
Wik

2 FIuFR I T LRBORE

Fig. 2 Tracking area and placement of equipment.
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Fig. 3 Image of spatial connection representation.
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Fig. 4 Composition of spatial connection representation.
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Fig. 6 Composition of spatial movement representation.
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