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Material-based 3D Display by Static Electricity

Go Kashiwagi, Tomohiro Tanikawa, Michitaka Hirose
The University of Tokyo

Despite rapid progress in 3D displays technology, we can still feel that objects showed in conventional displays are
different from objects in real world because they are not physical material. In this paper, we propose a novel
display system that uses physical particles, such as styrofoam particles and soap bubbles, to display materialized
objects. In order to construct 3D shapes, we usc static electricity to position styrofoam particles onto
three-dimensionally placed films, and to control the flow of soap bubbles. Performance of each prototype will also

be evaluated.

1. LI

BABIBHT 4+ A7 LA CAVE[1], CABIN[2](3]
<, HMD, B {EHKAME4], SREERT 2
TSN E, D2 ST LT =%hkaT
A AT VALADODRMBRBACRENRTVWS,. 2hbn
FART VA T, BREND Yk L 2tk & 1351
B LTRIRENTWS., ZHIXHENEREICE D
CHDEWVWIBMEEAICEZBER, o 0 kit
BREITHWBI=HTHS.

PlIAET—TNDEI=ZEREF 4 AT U4 HBE
BENRLNIZEVAMBEEOIVD A TR 2 RER
LTWBELTH, BELEZIZYAIHRBENTHS
ERERVTS Z L. BEFRERTWE T 4
AT VAITIERTFELTWB I L, Py v ¥ —2
HADX S REBRLRBRE T CORBEATERRZ: &
BRENZOBRSOBERE LTETE - LATES.
El, EROF 4 AT VA ITAREEPA TR
BTHY, HRREIZUDARN OB LRSS
TEMFERIDLVW ELEORETHS.

N=F NV TIVF o DRELTWDI L A1X
MR OYELERE ZITEET IO L 5ok
BEy3ZLTHEIN AEDZRTETFT 4 ATLALT
EEZNRIBAER TR, TORD, HFA»L
DT 7 —FDFEHED—DL LT, XTIk
DMEEFIRTH L ¢, B0k E kAT L
WHFERETOhS.

DEOREEFIAT S L CHREMEELHRLE

FAARTLL L LT Yoy FRIF 27 LA
[8-10)BEHEFEMAREZ[11) 72 3G S h TV 3.
LML, ¥roy FUTI—mOAHORE, BiEEa
TR —BDOHDHADERIZHE > TV,

T TR T, HEOMSEFIA L TRk
EREEEERERERERRTCESTF AL LA
ZRB-RIES 5. ZREBRERBRT B2,

HERICHRERBR TS5 Z & & (EHDPIIRTH
REFEIESD) ZeNSNETHD, BEMICH,
BTFL LT, BIQXFo—AR, Uy H-ERAW,
HREETBHAL LTHET I ZERTEF 4 X7 L
14 TChHB.

2. WBAZAVWERET=RTT «
ATV DER

HEOREERAVTEHODIELRAT I HE:
ELT, MFEFHMEEFIAT I HERSHZ@R ).
HMEE AW CAENOYEERBLES L Lt e
FiZ, KA 2RT 3R COBENS, EBEOE
RERRAT D K5 2EIHE21T 5 2 L AN ICHERE
THB. ELC HIHNOERIPORTFERALE.

WEORE EHET 2BH S E LTHEEN,
B, BAOL2EBRITFNS. BAIIBEITmMIC—
ERDALIEZ RV, £7-, BEKHITHR
LTS8k i YA RDETCLHEE XD D
LEFETHIDIZH L, OB HEE2B3LD



TEIRFREPRYHEERKESEHOKEE
KEL ZT AR TFOATHS. L LOEABIZL DK
WhE LTHBRHERALE.

SHIROHE LTHBIELAA LIRS, Ok
FERTRICRR T 55 L LT, (L mricht
RECBAFEFRE, MFE2EPCRDOEIRHS
ANRBLoND. ELERTIRFIIRNIE, B
BEELIHBEAETHILNUELENS. EZT,
¥ FRORTF L LTEL THESRE B HICH
BLTWARAARAF o —h %, BNFXOKTF &
LT THERIAHBICHIFBsg3ZenTE
BV RUCEERRELE. BIBAFu— LAV
THEEICHRERRTI L AL, v RUE
PRAWCEMPICRRYEELFEESEDI L (A
By

i 8 | BHRORS M
mesonm
st [nans]

R [ omrn

[2a]

[zt

raxnt [gazra-ia|[oritozs|[va

1 REBZRTT 4+ AT VA DRBFE
Figure 1 Methodology of material-based 3D display
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Figure 2 System configuration
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Figure 3 Fixing and dropping of particles
on each pixel
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Figure 4 Image of static electricity leakage

experiment
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Figure 5 Result of static electricity leakage
experiment
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Figure 6 Image of electrostatic induction experiment
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Figure 7 Result of electrostatic induction experiment
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Figure 8 Prototype of styrofoam display
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Figure 9 Expression of 3D surface
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Figure 10 Expression of letter “H”
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Figure 11  Expression of letter “h™
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Figure 12 Fixing error to unexpected part
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Figure 13 System configuration
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Figure 14 Image of soap bubbles repulsion
experiment
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Figure 15 Result of soap bubbles repulsion

experiment
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Figure 16 Image of arrival probability experiment
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Figure 17 Result of arrival probability experiment
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Figure 18 Prototype of soap bubbles display
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Figure 19  Expression of triangular shape
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Figure 20 Controlled bubbles stream by
electrically-charged board
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