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Fundamental Study on Interactive Fog Display

Kazukl OTa0! TakANORI Kocal:®)

Abstract: A fog display is one of the aerial display techniques; and it has been applied to various interactive
devices, arts, etc. by taking advantages of its transparency and accessibility. However, few studies have been
reported aiming at interaction based on the natural association between the deformation of the fog caused
by the viewer’s action and the change of the projected image; and there is room for further research into
such interaction. In this study, we aim at realizing a natural interaction between a viewer and the projected
image induced by the positions and postures of the viewer’s hands in “Shielding by hands” action. Con-
cretely, particles falling along with the flow of the fog are projected onto a down-flow fog display having
semi-cylindrical figure. The three-dimensional position and posture of the viewer’s hands are detected by
using the Leap Motion. In the proposed method, by using a physical engine, the above-mentioned natural
interaction is realized by reflecting the pre-simulated relationship between the position and posture and the
deformation of the fog to the motion of the particles. In this report, we describe the specifications of the
proposed system and details of the proposed method, and the results of the subjective assessment using a
questionnaire.
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Realizing Adaptive Image Projection to Deforming Fog Screen
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Fig. 1 Example of change of the projected image by shielding
by hand.
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Fig. 2 Hand detection.
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Fig. 3 Block diagram of the proposed process.
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Fig. 4 Prototype of the fog display.
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Table 1 Specifications of the prototype system.
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5 200 Ilm
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GPU NVIDIA GeForce GT 730
Memory 8GB
OS Microsoft Windows 10
FAFEER B Unity 5.4.0f3
RN Leap Motion
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Fig. 5 Mapping to the semi-cylindrical fog screen.
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Fig. 6 Physical simulation.
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Fig. 7 Change of the projected image by shielding by hand.
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Table 2 Questionnaire Items.
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Fig. 8 Marking items.

T
M mam
T m3m
H2A

m1m

0% 20% 40% 60% 80% 100%
REEE
X 9: 7 — MEROFEEE

Fig. 9 Result of the questionnaire survey.

SIZRT. ZOK, KYF 1 TRFMIZY 5128, *H
T T REHE E 1 ZE . BRIE E R U O b 2R G A
MTERWEGEEIE, 3IZHET 5.

mﬁ%’i HANZ 7 A 7T 4 AT LA OFfFEAR %
TV, BEOIEHEIZY DL S5ExR%2 L. BoMol, H
HIZFEZZUANTHERLTH 5 o728, RIEZMKEL 7.

4.2 #R

T — MRABEOKREZRSEETRLUAZEDER 912
NE R

© 2017InformationProcessingocietyof Japan

3-504-21
2017/3/z
4.3 HBHHEH
HMEA CEET 260 LT, TEBRICMNTEERS

728, U -o72) [FOBERMEE U THgE 2T
DIETFDRRLS DD o7 TERERETOPDPTho/z] 20
S aAXA Y IBEBALSFESNEZ., [FORFEIS £<
WHRRWIZ D o7z] [RROFEOFHZZHIL ENT
WRWD TR EWH D H - 7=,

fizix TTICFEE2 ANLZE, oYz 20%%#->T
LEW, MELAR IR o7 WD, T4 T7F 4 AT
L A $i8 O REAMRERE S e S v/,

4.4 E®R

fi1 T, TRTOEKBRED [FEIfl-722 EDMEAED
LB FERUL] LRIE L. B2 THREBRIZ, $TO
KERE D TMERDOZEILE HADTFOIROEANRNEHL T
Wa] LEZF L. 72, TFOBEPOMEE )00 THES
AT TR o72) WD T AV b HBERFE
SN eMS, 7ATT4 AT VA% [FTCHSL | Bifiz
LI EDA VRIS arPNEBTETVWDLEERS.

M3 T, 90%DIRERE D TGO EA(L L FDORIRDZE
mﬁA%bfwéJt@ﬁbt.:@’t#é,%%ﬁﬁ

Iz & EORNOEHPMBEIIKMEINE 1 VX T
7y5/#£ﬁf%fmétakép%ﬁT$%®§®
HEE2EELENTVWRWD TRV EW R H

D, BOBREMNE TS BGOZEE, EfEMEIZ R
FTWBEWSZ e 0hoTz.

M4 T, 0R%RDEERED TRV AT LEZELDZ] &
FE L7z, BIZEBICMMN SN D Z & PERNICHGRH,NE
mTélt#,l—ﬁ%ﬁmﬁiuﬁﬁofm5%®t%
Z5. M4k, 74T7FT4ATLAIZBWT, BEDIK
ZAL LRI NDMED & ERICHET O Z ik Y
R—TA AV M UCTHBREZD—-DTHDLEVS L
WEZ5.

FMEHRZBELT, AVATFLORMERIFTIRZL, #t
KDOT7 AT T4 AT VAIZEREPE > TWDEZ MRS
Moz, AKFED LS [R5 @iffzito e &,
HEOTFLR IOz 7 ZDONEE->TUEY, MENR X
WA, ZHZELTIE, Ty xEpO EICRE
TEHRY, HEOMEE TRKT S L TRELENE DT
W heEZ 5.

5., ¥&H

AWETIE, 747 F 14 ATV A DHFEDIREIZIG U
TSR EHRIZELT DA VRS 7 aveERET L
SOHEBENMET E LT, BEEVFEORNE [FTHES ]
BRICDVWTEE M 21T o7, BARKIZIE, BoRIK
ZlexEERE - #ET 20 TIERL, BEHEDOFORIR
EREL, T TB8—F 1 2V DEEHERZITH I &

756



TEHUEESES A > 2T 72 3 > 2017
IPSJInteraction2017

T, BEHNIZFEDOIREAIZTHE S U 72 R B 2 S L
2. TVr—bMCkBFHERE D, %< OEBEVERY
INZMGEDOEE FEORREMPARITHETO VT NWS
ZERERL, 1VvEXTF772avERLLIENTES .
Doz,

UL, ATFOEIZDODWTRHERE > T\,

o FORBBENMEUNT2LENDS.

o FEDWIRE L ZEMIZHEEL SN TV,

o WEHEDOFUIMI LS, ZORREMERB TSRV,

1 DHOHEBIZBE L TIX, FOoMHIZHH L 7z Leap Mo-
tion IZCEHFRTFOIRDH B & WS 1 TH 5. Leap Motion
R UTFOERPFOHBRIBZVEIIZFEEEL AN
&, BHOKBENZELLIEDL L. I, Leap Motion
DALE % Z 5D, Leap Motion & 2> ¥ 2 — X 2 EHEM
FALTHAZELSTE W HEREZSND.

2 OHDHEEIWIEL T, BTy Y iz & - THEH
WEORREAZHELTWS 2D, EBOFEL/S—F 1
IIVOEEDPEMHIZ B LR WETHE. BREELT
i, WY IaLb—YarvEBEALT, XD IEREIZEDOK
WA EFHHT 2 HENEZ NS,

3OHOHEHBIZEL T, #EFOFUNOERNTED
RV ED 5 7281, ZOBRE M ZE BGIZKBTETY
BROWRTHB. HIZE, FiEEREE2FEICEZLAND, S
LOLTHRSRELTEDIREEI YL &, BOBIK
BAEHIZ LA VRS0 a VEEBTETWARY., Z
NiE, EGRAEEZR YR W TEORIREL 2 BB - #
ETERERHDLEEZS. LML, BOBREOEZSE
HME-T, BOBREAEZY) 7ILRA LHD 3 IRTHICIKR
-T2 I3NETHD. ZORIZBILTIE, JEE
Dt vy T Y OGBS D FiEXR, Rifke v v
OV TR DAL LRI L B AEERE LT
EQ/ AN

SEHEGUERRED Y > v T I KB FEDIR
LD FEE MG LD D, RV AT LEIRL, [FT
WB) PADA VR T7ya vyEERLTHERZW.

SEE  AHIZEIE JSPS B 16K21580 DB % %1} 7=

SE

[1]  CREMT, ZFESE, HEE_: Tangible Sound: WK%
AWt Y252y a iz k35ERE L ZOHRERE, NICO-
GRAPH/MULTIMEDIA Paper Contest (2000).

[2] IS, NS NTIVT 4 ATV A Kb OKE%
AWz A Y 2T 0T 4 TWEY AT I [EHRAEE 225
T YNV AV T Y Vol 2, No. 1, pp. 16-23 (2014).

[3] Rakkolainen, I., DiVerdi, S., Olwal, A., Candussi, N.,
Hllerer, T., Laitinen, M., Piirto, M., and Palovuori,
K.: The Interactive FogScreen, ACM SIGGRAPH 2005
Emerging technologies (2005).

[4]  Yagi, A., Imura, M., Kuroda, Y., and Oshiro, O.: 360-

© 2017InformationProcessingocietyof Japan

(6]

7]

[9]

3-504-21
2017/3/z

degree fog projection interactive display, SIGGRAPH
Asia 2011 Emerging Technologies (2011).

JURBH H#E, M, RHFER, K - 20
BRAVRIIT AT IAT T4 AT VA, HEN=F %
VYTV T 4 FERESCEE, Vol 17, No. 4, pp. 409-417
(2012).

FMEE: A7+ A7) —vAD7uavzrva
T & BEM AR, K2, Vol. 43, No. 10, pp. 469-474
(2014).

Lam, M.-L., Huang, Y., and Chen, B.: Interactive vol-
umetric fog display, SIGGRAPH Asia 2015 Emerging
Technologies (2015).

AAE, SFHBR, IO, BHEER, Z#mEuz: Embod-
ied fog display %D ZE[EIME % 1E A U 72 HAIRBL O L -,
H AR 2 2015 RJEAEIRKR 2 BEF LY - Y AT A
fl ba—<yAYR7—2 (2015).

IEASSE, B, Ao SRS, =iz, e LAIRE
AT 4 TIZET 2198 -FEOZEMMEEERL RO
DRI SZ -, % 16 | FHUIABHIEY: 2 S AT L1 VT
7'V — 3 VERMEHE 2 S12015 (2015).

XA, WHUEE, B, RS R, SHHE—: Pocket
Cosmos~TF DO HIZFH % ~, ZMiRlFa3mCEE, Vol. 3,
No. 4, pp. 244-249 (2004).

FME BEE—: bk BEWREZIA T4 AT
TIZEBN=F v VTR B ALK, HRLBLZE2F RS,
Vol. 2014-GN-91, No. 72 (2011).

Leap Motion, https://www.leapmotion.com/ (2016 4 12
H 21 HZR).

757



	confinfo_j: 情報処理学会 インタラクション 2017
	confinfo_e: IPSJ Interaction 2017
	filename: 3-504-21
	c_date: 2017/3/2
	cprt: © 2017 Information Processing Society of Japan


