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HANASUI: Virtual Fireworks by Using Movable Fogscreen

YU ISHIKAWA™  JUNICHI HOSHINO

In the past it was suggested that fogscreens could have applications in entertainment or art. However, present implementations
have different problems, like having fixed geometrical relationships between the users and the system or having a single user
limit even for movable fogscreens. We propose a method to achieve a multi-user movable fogscreen using markers, near infrared
rays and multi-projection. Using our method we built a handheld system called "HANASUI", and through the evaluation survey
we verified the ability to be observable in multi-view and its movability, receiving also numerous positive feedback about the
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beautifulness of the projection.
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Figure 1 System flow

21 RSV A DBEAE

B —FRFEEIC S 2T 2 E2FH LB, HoHa—
P, tMo2—FRFPT 74727 )= cEE SN
DMBERBCEIALERDHD. INEEET I, 7
nYx s X ERERET D, AT, I —BILEEE
L, BLZ 60 ERIECEER e Y2 s ¥ % 3 AF—FHE
N OE—M O JE L2 6 B HLE2m < L5 ICELE S
5. Z0OXDICEET S LT, OBELIERMEIZ LY K
DTaT I BENLEEINDOIMEBEN T + 7 L TEEET,
ZHRNBIERTRE R T 4 VA7 V= BHETH LN TE
5.
22 TNARADUBERVESOHE

TNA ADNLE R RO, Bk & RE 2B
MThHbd~—T&, WHNTA =B THLIIAT %
FIRAT2. 20T A—=2REMTHNIE, ~—H D
PER NEBREMD LN TED[13]. ok, Yuv=s
HINHRF SNTBUE RN~ — 0 BlZi ) Z AR~ —F
PRI Z LB XT DT, A TIIIRIR S A
TEFAL, FRIMREOLARE R L TR I T~ —
T 5.
23 TRV A DHABBOERE X

KTz I ENT F I ERETEH XL, 2.2
THG L7727 /S ADNLE & BEBOFEREFIHL THE A D
TRVl X TREIEEBE S BB R AT D2
ERbD., ZOMBGBEERT H-DIT, BLIEZEMH & &R
Rr— SR ZEREEREL, ChEFATS.
SATRARS —F LTV 5 &1, RABZEHNICERE ST
~—HERERADON AT OMNE (KB~ — IR A7)
L= r 2 (R0 %) OISR RAERBG
0, BEEMO~—IHRERAFINEIA T Ty s X
E—HLTWDHZEEN). BOLUORMEGRE &KX
TR ZEITEY, RHLE~—TOMERONERE X
OF FRBERIIKMSFELZENTEDH XIS,



AL A 2 e
IPSJ SIG Technical Report

z (o]

FINARD BEILTUYD
g 28 Loy
H#e ERBTIAR

........

—{wifi -t mood 12 microso
v

........

zovor H—I —
. HES [Fa—tcls  ze—s

ZERI7V EERE—H

ERIRST
FIMRDAS L ARY—7

B2 KDY AT DR
Figure 2 System configuration of HANASUI
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Figure 3 Bird’s-eye view of the system
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Figure 4 Marker detection module
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Figure 5 Handheld fireworks device
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Figure 6 Content projected on the fog

(a) Japanese maple, (b) snowflake
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Figure 7 Detecting situation of HANASUI
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Figure 8 Result of the questionnaire survey
R TWAD2—H b s, ZoORRKE LT, EARTFAN
A AEBIISELEIVPRENE T+ 7B B> TLEY,

GBI IZ K Ro T LESTLI ERBLXLNS.

ZOMDIRREE LT, T ZZENTHRIFANKE S,
KTV TNA AD~—ANHATIZE LR 720, (EH
EPMTRARD ST ENEZBND.

M2 L3 ORNOBEFRER T+ 7R ) =&
BTETWaHEERD. LL, BETILOIA TN ~—
NERRKIT—ARNDDHEZEZ N0, 5%, BER
FEORGRES, ~—HF LI AT OFRBETEICT OO TR S
FEThireEXDND.

EROIRENZOWT TH L2, Hlia Loz L
LBU T2 =D RLNL DD, KULhoTea—P
Z. FlIZoWTRERERN+oTIERLS, ABROTICLEL
INfzEEZLND. FEBZHOWTIE, T34 ZADEY
WEoTRUFIZENRHIE B XN, LIenoT, &
AT HEERCRIZOWVTIIRFTHAIRERH L LB XD
n5.

15 OfERNS, ZLO2—=FREL 5 ~Hoa—Fo7
F TR SNAMBERURBTETCND I ehnbrs. 4
I, ﬁﬁﬂ/T//@&%ﬁﬁg_omf@ﬁﬁiﬁof
WIRWAS, T5%LL EDRBRE N E B HnE v D L R T2

oA LTV, 202 b EBERRER 7 +
TAG V= BRBTETNWBEEERD.
5. BHYIC

AFETIE, AR ~— 7 LRARZEMAZFIA LT R85
B OBENAIRE R 7 4 VAT ) — 2 B EHT 5 FiEE2#RE
L, 2OFEZISH LY AT A HEK] Z2H{ELE. #
LT, ERME WM ER 2T 7.

TORRNOLEZL ORBE MU —F O T+ TR
— NI AR 2T Y EHREL, OB T LT S
ATV =V ERAEIEDLTNA AT a Ty
DEEINTWND EE L TWD I L 2R TE .

U EDEDG, KEPERET 2R ABE» OB 6
T T ATV = OREREFIENENTHDZ LR T
=7,



AL A 2 e
IPSJ SIG Technical Report

DI, ARO/BET L REZICHLCHIELZY 2T
TR 132 < OFBRE IS TEWTE o7z T4ENTE -
7o) CWOHIRE G252 L LR TE .

L2L, FICiEBEE T L 2 22RO~ %%
BELTND2—F 2N ENnD, IATOv—TORE
DOEFIC L BZHEREDOR LICOWTHREFT 2LEND D
LEZHND.

AFEEZIGHTEZ L ICL VA RISHBINE 2 Sh
5. FO—HELLTFITRT.

HIMRBAOIES LTORAREB 2 NE. flxiX, ¥
VRS LR LS LR —F SN R
THRBITHEET L LIZL T, FHLBXICEH L
HHEITO) ZENFRETHL EEZXLND.

F7o, BEONBEIZBT DI REROLE L LTI
MEZLND. AR v —ARDATONEEEETH L
WL > TREEDNLIBIC 7 o+ 7 &M H LB E O # &
PoRTHZENTREL D, £, ZHEABETETHS
728, —ODFNRA ZATEDIERES NETEET S Z &
MATREL 72 5.

2%, THEK] 1%, IVRC2013 iI2B W CHMEREEE %
Blc. RBRF B IO — PR TOBGIE[16] THE T
5.

Wi AL AT LEFRETICHE>TIHAES
ST ARRREK, BHAEERK, FHEK, RRIGK, £
72, KRREeHET IO > CTHEREEZ <S> 72H
EREG, B AMER, Bernacchia Matteo FCIZIR < & 72
LET.

SEXM

1) Rakkolainen, I., Palovuori, K.: Walk-thru screen. In Electronic
Imaging International Society for Optics and Photonics., pp.
17-22(2002)

2) Rakkolainen, I., Palovuori, K.: Interactive digital fogscreen.
InProceedings of the third Nordic conference on Human-computer
interaction, ACM, pp.459-460(2004)

3) Rakkolainen, 1., DiVerdi, S., Olwal, A., Candussi, N., Hiillerer, T.,
Laitinen, M., Palovuori, K.: The interactive fogscreen. In ACM
SIGGRAPH Emerging technologies, ACM, p.8(2005)

4) Rakkolainen, 1., & Palovuori, K.: Laser scanning for the interactive
walk-through fogScreen. In Proceedings of the ACM symposium on
Virtual reality software and technology, pp.224-226, = ACM(2005)

5) Rakkolainen, I.: Tracking users through a projection screen. In
Proceedings of the 14th annual ACM international conference on
Multimedia, pp.101-104, ACM(2006)

6) i R #E: moony,
http://kakehashi.tv/works.php?blogid=39&i=205, 2013/12/9

7 A ZERRIC K S Mg & BUR R OB S, SLERT 2
/| ¥—,NTS, pp.391-398(2008)

8) MZEE, KW, WHET: —HEEHBEICBTHIAR
ZFIH L7 L ARRIE, EC2007, pp.75-76(2007)

9) MARELD, HIEE: ZEHOWEERNBRBIRR Y AT LD
R, BGER AT« 7235, 65(7), pp.1007-1010(2011)

10)  EEARH , RRUGE . ATEA—, SORERS, =imiks:

2014 Information Processing Society of Japan

Vol.2014-HCI-157 No.72
Vol.2014-GN-91 No.72
Vol.2014-EC-31 No.72

2014/3/15

FTAY )= DLBREEIC L D 3RITHT «+ A7 LA ZEE OB
H, ba—~<U A HT 2= AT RT T A, pp.91-94(2010)

1) DISPLAIR play with air: http://displair.com/, 2013/12/7

12)  JUKBIB#E, AR, BEEE, KW 2HEE
BRAVETIT AT IHTTAAT LA, BRR—=Fx LU 7T
U7 4 F2FICEE, Vol.17, No.4, pp.409-417(2012)

13)  SCARSE, ERIET, EHME, RAME R, & HE
—:Pocket cosmos-T-D OB IZFH & -, XINBH A5 CEE, Vol.3,
No.4, pp.244-249(2004)

14) Kato, H., Billinghurst, M.: Marker tracking and hmd calibration
for a video-based augmented reality conferencing system. In Augmented
Reality, Proceedings. 2nd IEEE and ACM International Workshop on pp.
85-94. IEEE(1999)

15) IVRC2013 official home page: http://ivrc.org/, 2013/12/8

16) hanasui: http://www.youtube.com/watch?v=_kLVEq-qVu4,
2013/12/8



